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ASK ANYONE

WHO'S DRIVEN A FORD
LATELY.. ABOUT LOYALTY:

“A COMPANY THAT EXPECTS ME TO BUY THEIR
PRODUCT AGAIN HAD BETTER DO A GREAT
JOB OF SATISFYING ME THE FIRST TIME AROUND’




F-Series Pickup

Buckle up — logether we Can save lives
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FORD HAS MORE
REPEAT BUYERS THAN
ANYONE IN AMERICA.

At Ford, we know that the
only way to keep customers
coming back is to make
sure they're satisfied the
first time around. And no
one is succeeding in this
goal like Ford. In fact, Ford
has more repeat buyers
than any car and truck
division, import or domes-
tic* It's an achievement
we're particularly proud of,
because it tells us we've
been gaining more than just
your business—we've been
gaining your confidence.
QUALITY LEADSTO

SATISFACTION.
To earn that kind of

loyalty from our customers,
we've worked to continu-
ously improve the quality
of our vehicles. Because we
know that first and fore-
most, you want your car or
truck to be reliable. That's
why our highest priority is
to see that quality is built
into every vehicle we sell.
Of course, the best way to
experience the quality of a

Ford is on the open road.
The way it handles. The
responsive power. The con-
venience of its controls.
Excellence in all these areas
leads to a car or truck that
satisfies you...a car or truck
you'd happily buy again.
THE BEST-SELLING

CARS AND TRUCKS,

5 YEARS RUNNING.

Our exceptional record of
owner loyalty is just one
indication of Ford's overall
sales success. Indeed, Ford
has sold more cars and
trucks than any automotive
division, import or domes-
tic, for the past five years.
And that’s a pattern of
success we plan to con-
tinue in years to come.

So ask anyone who's driven
a Ford lately. Chances are,
they'll tell you that it's an
experience worth repeat-
ing. Because for many
drivers, the only thing that
can satisfy like a Ford is
another Ford.

*Baid o0 1951 Now Vehicle Buyer Suriy

HAVE YOU DRIVEN
A FORD LATELY?

( Tord D)




November 1992
Dear Friends of Popular Mechanics

As the home becomes the center of activity and family involvement, more homeowners
are performing improvements to make their homes more comfortable. In fact, today it's
the trend for men and women to personally partake in home improvements. That's why
it comes as no surprise to me that comedian Tim Allen’s show, “Home Improvement,” is
one of the hottest programs on television today. It also doesn't surprise me that Tim
Allen has a subscription to Popular Mechanics.

Participating in home improvements and remodeling projects is a PM reader’s pride
and joy. More than two-thirds of Popular Mechanics’ readers (6,444,000) are home-
owners who get satisfaction from doing things themselves. Written for our readers’
interests, nearly one third of Popular Mechanics’ monthly editorial is devoted 1o
home improvement-related articles. PM provides information to help guide our
4,405,000 readers who personally perform home improvements.

Popular Mechanics’ home-related editorial spans home improvements, remodeling,
building, tools and hardware, and gardening. So far in 1992, from January through July,
167.3 editorial pages related to home improvement category. And featured in this issue
is our annual Woodworking Guide which contains plans and step-by-step how-to
information for building several pieces of furniture for various rooms of the house.

It's PM’s editorial mission to provide information geared to today's active men. And due
o our readers expressing the need — by means of letters, phone calls, and computer
mail — for more home improvement articles, we will be enhancing our home-improve-
ment editorial. Beginning with the December issue, the Home & Shop Journal will
hecome even more home centered than it presently is. It will lead off each month with
a home improvement-related article, and all home improvement articles will be in full
color, including how-to and step-hy-step segments.

As these changes make for a more useful and attractive editorial section, advertisers
too will benefit. Popular Mechanics’ readers rely on the information they find in our
home-related editorial and advertisements a bit more heavily than when w;uchin;_l,
Allen’s Toof Time. is One

Somrce: 1992 Hall's Mugazine Hepons
14982 Spring MEI Hll:’lLUl‘L‘]#‘. I l‘NiI
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Bob Dillingham
Vice President & Publisher
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BY CUTTING YOUR BEARD
BELOW THE SKIN, NORELCO RAISES
THE STANDARDS OF SHAVING.

It sounds incredible. = NSNS
But that’s because it is. F B e
Norelco® can actually shave below
skin level in complete comfort.
How is this possible?

Razor combs Lifter notches Blade culs

guickly direct into hair and lifted hair which

hair to the “Lift  lifts it up. drops back

and Cut " system. below skin level,
With Norelco’s patented

“Lift and Cut”. system, a precision
lifter in front of the blade notches
into the hair and lifts it up. After

a blade cuts it, the hair shaft can

actually drop below skin level.

— The result is an incredibly close shave. And since
the blades don’t touch your face, :

you're also rewarded with a com- A@@')

fortable shave.

This comfort is made more

Floating heads move exceptional with floating heads.
wp and down to hug the .
contours of your face. They glide over your face, effort-

lessly following every curve and contour.
Put the Norelco razor to the test. And experience
the highest standards of shaving for yourself.

(. )Noreico’

©1992 Narelen Conmimes Froducts Company, A Division of Noarth American Philips Carparation, Stamioed, CT 0604 “’é‘ mkﬂ dosg {,‘(}mﬁ)rtabjg
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41 Owners : The Diamond-Star Euupn:
Mitsubishi Eclipse, Eagle Talon and Piymouth
Laser offer the best buy in their class,
Long-Term Test Cars
It's goodbye to one of our all-time best: the Olds
Eighty Eight Rayale; and one of our all-time
favorites: Chevy's hot Corvette.

Comparison Test: 10 Top Minivans

With the minivan market getting bigger and
more competitive, we round up the challengers
to find out if Chrysler still rules

99 CarCare

® Car Clinic: Car Care O&A

# Maintenance Basics: Inspecting drivebelts

* How It Works: Limited-slip differential

= Saturday Mechanic: Reading trouble codes
118 Detroit Spy Report Cadillac's 1994 De Ville.

122 Hntmm Owur Dm:lge DaEmaﬁ charge hard.

Part 4: Paint work tips for that show-car finish.

BOATING

38 I\‘lntlrlxlng Your Boat How (o prepare your
boat, motor and trailer for cold-weather survival.
114 Boating The marine industry s first EFI sterndrive.

PM’s 90th ANNIVERSARY

46

52

HOME IM Fll‘ﬂ\flﬂlﬂ'l'
57 !FECIAI. Anrll.tnl Wundw;rrhlng_ﬁuuf_e

® An ma clock
® A solid oak coat rack
® A simple pine cupboard
® A handy ing card table
® A great 7-drawer chest
® A cherry clothes press/TV cabinet
PLUS, five easy jigs for your portable power tools.
AVIATION
33 30 Seconds Over Tokye On the 50th anniversary
of the most famous air raid in history, we step
back in time to relive the moment.
SCIENCE/TECHNOLOGY
23 Tech Update
® Supersonic sport plane takes maiden flight
® Commercial rocket program takes shape
44 The Local Beer Returns |
High-tech micro-breweries are outselling the
import brands with their natural brews.
130 Sclence Exploring the mysteries of microgravity.
ELECTRONICS
120 Electronics Smart credit cards for easier shopping.
DEPARTMENTS

— 6 Editor’s Notes 18 _Time Machine
50 Possible Dreams America’s war machines, 14 Letters 146 Coming Next Month |
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If you really want to relax, maybe it’s
your jeans that should loosen up.

Wearing jeans should make it easier to relax. But theres nothing easy about the way most jeans fit.
That’s why Lee makes Easy Riders, jeans that afuuys fit rfg;:f, because f}wyi'e built the way youre
buik. EaayRu:fem. Bacam:fypu;zgaing tﬂstapanajcaic}r your breath, yduhmeinéeagefuf)maiﬁm
E A S Y : R 1 D E R S







EDITOR'S
NOTES

® There wasn't much for Americans to cheer about in the bleak days of early
1942. Then something happened. Lt. Col. James E. Doolittle organized and
trained a squadron of B-26 bombers that took off from an aircraft carrier and
took a whack at the Japanese empire, heretofore thought invineible, The raid
caused little actual damage in Tokyo. But the symbolic gesture—the realiza-
tion that the war could eome right into the backyard of the Japanese—was pow-
erful stuff, both here in America and in Japan. Doolittle’s raid is today, argu-
ably, the most famous air raid in history. What's more, the raid certainly
resulted in the most famous half-minute in history, thanks to the Hollywood
version, “30 Seconds Over Tokyo,” st.nmnfﬁpencerTm:,r Today, 50 years af-
ter the fa::t we can still marvel at Doolittle’s daring and courageous strike at
the Japanese, Contributor William Garvey's words and some great historic
hotos from the United States Air Force Museum help you relive the event.
t to really set the tone, we commissioned artist undp M contributor Keith
Ferris to illustrate what it must have been like during those 30 seconds that
have lasted a lifetime. Ferris chose to depict one of the two planes that turned
left after ing over Tokyo, then skimmed low past Yokohama and outran
know about the numerous modifi-
them amt.ahle for the mission. Artist John
Batchelor’s cutaway pro-
vides an inside look at what it
o took to make it happen. Re-
live history beginning on
page 34, . . .This year's an-
nual Woodworking Issue fea-
tures projects, projects, pm-
jects. Furniture maki
very trendy activity t eae
days, but we know you were
into it long before it became
fashionable. Whatever your
: \T_.oudwurking skill I;ve],
Graphics Director Bryan Canniff Ferris.  Lhere's something in this is-
e sue that you can have fun
making and be prﬂud of when it's on display in your home. . . .Foralot of us in
Northern climes, it's almost that time again, ﬁut it’s not too late to winterize
your boat, motor and trailer before the snow flies. We don’t mean just wrap-
ping some tarps around it and pushing it behind the garage either. There's a
right way and a wrong way to doit. Naturally, we tell you the right way, start-
ing on page 38. . . .One of the healthiest segments in the automotive market-
place is the minivan segment. Chrysler's ehunk of that market is a hefty over-
50%. Chrysler invented the minivan, and since its introduction, the Dodge
Caravan/Plymouth Voyager has been the benchmark by which all other mini-
vans are measured. Now, the second-generation Chrysler minivan is being
challenged onee again by both imports and domestics that want to be 3 our mini-
van choice. [s the Chrysler up to the chall ? Find out on page 52 as our auto

editors run them all through their paces. Till next time.

Oldham

Japanese mmgh r= over Tokyo Bni Not many

cations

to the B-25s to

b g fary e C ‘
Asst. to the Editor Bar A. Novak
Reader Service Department
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224 West 57 St
New York, NY 10019
We eannot be responsiblo for loss of wnaokicited
queries, mammeripts, or photos. For retum,
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Does your
cigarettec wear
out as the day

wears on’?

Thanks to Lark’s Fresher, richer flavor doesn’t
unigue, charcoal filter wear out as the day wears on.
it won’t.
Lark’s unique filter lets all the
Lark’s activated charcoal naturally satisfying flavor through.
filter absorbs harsh tasting gases So even your last cigarette of
for a gentler taste that's the day will taste as satisfying as

incredibly satisfying. Moming,
noon and night.

your first.

Get your money back if
How does an activated you don’t agree.
charcoal lﬁhrdo that? |
Bl 1 g nrmaty; Try a pack of New Lark and if
As the smoke passes : you're not satisfied, just send
over and through each tiny 1—__‘.-_;; ~ us the empty pack along with
granule, certain harsh : the purchase receipt and we'll send

tasting gases are singled out and
trapped. So it stands to reason,
you get a more enjoyable cigarette,

you your money back.

Available in king size and 100, Full flavor and lights,

Muoney Back Guarmice: 17 not complelely satisfied, please send your receipt with purchase price circled, (1) empey Lark pack and your name, address, zip code and the ststement
“1 centify that I am 21 vears odd or older™ hand printed om a 3 1 5™ picce of paper ioc. The Lark Challenge, PO, Box 1680, Charch Hill, MD 21680 OFFER EXPIRES ¥31/93
Relund Hmi 1 io adobs 21 yonrs and older. Club A SEN voad, (HTer gu!.l |.'|r||3,I m US.A. Vaid whers Flmhi.hﬂm.{ Plense plbow & 10 ¥ weeks [l'rrdq:h\'rl]-.

SURGEON GENERAL'S WARNING: Smoking | (752005278 .00 70 e bl

Causes Lung Cancer, Heart Disease shtlldid. g s A
el ' mg. nicotine; Full Aavor 100%: 17 mg. "tar”, 1.3 mg. nicating,

Emphysema, And May Complicate Pregnancy. av. per cigarette by FTC Method. © 1992 Eve Holdings Inc.




Air bags may help you
avoid injury during an accident.
At Chevrolet, we can also help
you avoid the accident.

CHEVROLET

CAPRICE CLASSIC

LS SEDAN

Imagine how many accidents
could be avoided if every car
had anti-lock brakes. Thats
why they come standard on
every 1993 Caprice, along with
other safety features designed
to help keep you out of

harms way.

Like a good friend, the
driver's-side air bag® is
there when you need it.
Not oenly do we make you feel
more comfortable behind the
wheel, we make you feel more
confident as -

well, Thats

because

i
the new

Caprice ‘/

features a

stancland driver’s-side air bag
specifically designed to be

there the instant you need it,
and not a second wo late.

Can you pump

your brakes 15 tim&
a second?

The simple fact is, you can'.

:', Bt thanks to
Caprice’s
o standard anti-lock
n " brakes (ABS), you'll
have the ability © steer
on wet, slippery roads while
braking. The brakes will




practically do the rest. By
pumping themselves faster
than humanly possible, your
ABS helps to ensure a safe,
controlled stop.

To get more safety
inside, you have to
give a little outside.
The 1993 Caprice features
state-of-the-art, front and
rear “‘crush zones”
that are specifically
designed o
‘trumple” and
help absorh
the impact

of a collision.

You'll also benefit
from the rigicl
safety cage
construction

that completely
surrounds

the new Caprices
entine passenger

compartment.

No matter how you
look at it, you can
feel confident.

As you can see, our
engineers have clearly
designed the 1993 Caprice
with your safety in mind

Whether its Caprices

full-perimeter steel
frame or its
“¥ drivers-side air

lrag, we think

very well thought out.

you'll agree that

this car has been

Inside and out.
But then again, what else
would you expect from the

Heartbeat of America?

THE HEARTBEAT
OF AMERICA"

o

alk

Al

Chiewiml
sethior! Woctlche s, Americal |
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America comes to Radio Shack

Qur name says it all. We have over 50 specialty radios to keep you in touch and informed. Let our

knowledgeable, friendly staff help you choose from CB and Ham 2-way radios . . . shortwave
receivers to tune in world “hotspots’ . . . business-band transceivers . . . scanners to monitor local

action . . . and Weatheradio® receivers for 24-hour facts and forecasts. It’s no wonder 50 million

Radie fhack
AmEerica's

TECHNOLOGY

STORE

satisfied customers shop our more than 6600 nationwide
stores every year—we've been America's radio headquar-

ters since 1921. Nobody Compares!




[ like its

clean design.

Every Moen faucet is designed with both
form and function in mind.

Our new ONETOUCH™ kitchen faucet,
shown here, is a prime example.

Its beauty stands out.

Its handy spout pulls out—letting you
reach anywhere in the sink A touch of a button

changes the water flow from stream to spray. So
all your kitchen chores are easier

And, of course, it comes with our exclusive
washerless cartridge, backed by a lifetime limited
warranty against leaks and drips.

The Moen ONETOUCH

It's one faucet with many facets.

See your Moen deater or call us af T-800-553-6636



[ like how it
cleans Uegetabfes.

Buy it for looks. Buy it for life. MMOEN‘

1T WOEN, Intrparan



America’s Secr
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I'm looking at your Septem-
ber '"92 cover showing frus-
trated fearsome-looking
characters, all dressed up,
rearing to go and, wouldn't
you know it, no war to fight.
But give us time. We will
find something, some-
where and we will be there
as usual meddling all over
again. Convert swords into

plowshares? What's that?
IGOR DE LISSOVOY
LAKELAND, FL

I enjoyed Abe Dane's arti-
cle on “America’s Secret
Commandos.” My few con-
tacts with the “snake eat-
ers” (mostly NEV}' SEALSs)
back in the early "T0s made
me glad that they were on
my side. ['m convinced that
these individuals are in fact
something special and re-
main our best hope for sur-
vival in an unstable world.
DAVE LEWIS
NORMAN, OK

The Soviet AK-T4 rifle was
deseribed in your article as
the U.5. designation for the
AK-47 rifle. This is incor-
rect: The 1950s vintage
AK-4T fires a 7.62mm bul-
let. The 1970s AK-74 fires a
much smaller, 5.45mm
round. The two rifles share

Letters are subject to editing for
length, style and format.

LETTERS

et Forces

the same basic design, but
are distinetly different
weapons systems.
WADE PETRILAK
WARMINSTER, PA

Your article on Comman-
dos was exceptionally well-
researched. However, a
few key weapons seem to
have been overlooked. The
1J.8. military also uses a
MeMillan .50-caliber sniper
weapon. The SEALs fre-
quently use SIG P.226 9mm
handpuns. And the Marines
use a 7.62mm sniper weap-
on designated M40A1,
which is equivalent to the
M24,
RICK CHISHOLM
ONTARIO, CANADA

Super Bowl
My dad liked the bowls you
made in the Home & Shop
Journal's shop technigues
article, so he followed your
instructions and made a
couple. Then he construct-
ed a set of lamps using the
same technique, Here's the
finished result. By the way,
he also built the table it's
gitting on.
LISA PETERSON
LOCKPORT, IL

@olllhnth
rvette
Your October Editor's
Notes column says, “When
the first one rolled off the
old St. Louis plant line in
January 1953 . . ." This is
incorrect. The correct chro-
nology of the Corvette is as
follows:
Jan. 18, 1953: The first Cor-
vette prototype is shown to
the public at the GM Motor-
ama at the Waldorf-Astoria
Hotel in New York City.
June 30, 1953: The first pro-
duction Corvette is com-
leted on a small pilot line in
lint, Michigan.
December 1954: The last of
300 1953 Corvettes are

completed in Flint within a
few days of Christmas. Us-
ing new production tooling,
1954 production begins.
Fifteen 1954 Corvettes are
built in a new facility in St.
Louis. The exact dates of
these two events are un-

known.
NOLAND ADAMS
ELDORADO, CA

Mr. Adams, who happens
to be one of the world's most
noted authorities on Cor-
vette history, is absolutely
carrect, 've written a few
Corvette histories myself
and [ do know betier.
Please pardon my momen-
tary brain fade, —Ed.

PM’'s bowl-making project as
bullt by a creative reader.

Political Science
As a young man, I relied on
your magazine to give me
scientifieally correct infor-
mation. Even while attend-
ing college to obtain a
degree in aeronautical engi-
neering | read PM to keep
up with trends in other en-
gmeering and seientifie
elds. Now as a retired en-
gineer with 30-plus years in

the field, I am still reading
FM. But lately, I find that
you seem to be more inter-
ested in being puliticall-?
correct rather than scientif-
ically correct. Case in point:
Most of your staff writes as
though ozone depletion and
the “hole” over the Antare-
tie are scientifically proven
to be caused primarily by
manmade CFCs. The
“hole" is actually not a hole
but a depletion of as little as
8%. Not only that, this de-
pletion was discovered in
the "30s, long before man
started producing CFCs in
quantity. It cannot be prov-
ento be anything other
than a natural phenome-
non. The chemistry of chlo-
rine affecting the ozone lay-
eris undeniable, but nature
puts out millions of tons a
year from voleanoes and
the ocean. Man's output is
only 750,000 tons per year,
maximum. [ hope gil takes
its science more seriously
than political eorrectness so
that a new generation of
ople reading and learning
rom the magazine will
have a knowledgeable un-
derstanding of what is hap-
pening around them.
EDWARD BINDER
ATHOL, NY

Igs not b;hat I.;;I are :'r;feresta
ed in being politically cor-
rect. It's more that we have
a long history of viewing
the world in the context of
the current prevailing atti-
tude of our society as a
whaole. That's where the
“Popular” in our name
comes from. There is a loi
of science yef to be proven
by clinical evidence. No
one yet has seen a black
hole, but the prevailing at-
titude in the astronomical
community is that they ex-
ist. No one has elinically
proven that cigarette

{(Please turn to page [6)

14

POPULAR MECHAMICS ® NOVEMBER 1992




N




LETTERS ( Continued from page 15)

smoke causes lung cancer but we ac-
cept the fact nonetheless. No one has
proven that global warming exists ei-
ther. But our society already acts as if
il is fact. We view the hole in the ozone
layer in the same way. —Ed.

A Lesson In Civics
What a glowing review of the 1992
Honda Civie in your September Own-
ers Report. How could it be so wrong?
This mass of changes to what was ac-
knowledged as the perfect amall car
can only suggest that Honda has been
infiltrated by GM saboteurs. The car
is larger, and that's fine. But why did
they remove the dash tray? Is this
what you mean by the “cutting edge in
small-object storage?” And look at
those goofy exterior door handles,
That's an improvement? You did men-
tion the lost vision to the rear over the
bustle trunk. But you forgot to men-
tion the sedan's rear quarter posts
that are over twice as wide as before.
It's a good thing that rear visibility
has nothing to do with safety. Im-
provements in drivetrain, ride and
handling are nice. But, frankly, the
1991 Civic is much better looking. It
has balance, proportion, the perfect
interior and is engineered beautifully
for comfort and convenience. We ex-
pect such poor design from American
manufacturers and we get it. We

don't expect it from Honda.
RANDY SCHLACK
McHENRY, IL

I appreciate being quoted verbatim in
the Civie Owners Heport. I now have
nearly 12,000 miles on this car and
what [ said in the survey still goes.
It's truly an amazing automaobile.
FREDWERNE
MEMPHIS, TN

Double Whammy
The article on 2-cycle engine develop-
ment makes for interesting reading
but it also begs the question why.
There is no argument with the con-
cept that it could produce a lighter
car, but what seems to be needed on
dealer lots is not a lighter car, but a
better car. Our leaders in the automo-
tive industry are unable to make a dis-
tinction between fuel efficiency and
fuel economy. Since automotive engi-
neers have not yet developed opti-
mum efficiency in the current 4-
stroke engine, it's illogieal for them to
turn to the 2-cycle engine, where
problems are even more formidable,
JANUS
ST.JAMESCITY, FL

Possible Dreams

[n reference to Mary Seelhorst's arti-
cle on the aviation section of the ex-

hibit at Henry Ford Museum, the
Curtiss 0X-5 engine was more than a
“tinkerer's delight.” It was a very re-
liable aviation engine for its day.
Glenn Curtiss, a true mechanical ge-
niug, developed it from his work with
motorcycles. This engine was a large,
water-cooled 8-cylinder ona 90° V.
From 502 cu. in., it produced 90
horsepower at only 1450 rpm. The
0X-5 soldiered into the mid-1930s
with an air-cooled conversion by a
Milwaukee engineer/entrepreneur
Kurt Tank. This reduced the weight,
and increased horsepower. The cre-
ative genius of Glenn Curtiss is often
overshadowed by Orville and Wilbur
Wright. The latter did not develop an
aircraft engine in the pre- and post-
WWI period that rivaled the 0X-5.
THE REVY. DR. ORVILLE LANHAM
AVIATION HISTORIAN
BELLEVUE COLLEGE

['ve enjoyed Mary Seelhorst’s articles
on the museum exhibit, particularly
the one on aviation that mentions
Earle Ovington, who 1 knew person-
ally when I was a teenager, The Ov-
ingtons boarded their two children
with my mother for the summer and
came to see them and us, Earle was
flying the Curtiss Seagulls for Glenn
Curtiss in Atlantie City at the time.
We've been to the Glenn Curtiss Mu-
seum in Lockport, New York, but
there was not a thing there about Ov-
ington. We plan to see the “Possible
Dreams” exhibit in Dearborn as we
were there several years ago.
FRED L. MOSS
GOFFETOWN, NH

The “Possible Dreams" exhibit at
Henry Ford Museum is fantastie, It
rekindled many memories, It also
made me feel my age, 51, revealing as
we live we are becoming history.
Your magazine has helped many of us
realize our dreams. I just wish the ex-
hibit were larger. PATRICIA CARROLL

DETROIT, Ml

Asa 16-yvear-old teen avidly interest-
ed in technology, this exhibit opened a
new area of interest to me—the histo-
ry of technology. Although history
and technology both appeal to me,
only rarely have I gseen them togeth-
er. | hope the “Possible Dreams” ex-
hibit will be extended as history pro-
Eresses. JOCELYN D. PACE

MOORELAND, IN

The “Possible Dreams: POPULAR
MECHANICS And America's En-
thusiasm For Technology” exhibit
will remain on display at Henry Ford
Museum in Dearborn, Michigan,

through December 1993, ™
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THE GM CARD*
EVERY TIME YOU USE
IT. GM WILL CREDIT

5 OF YOUR PURCHASE
TOWARD ANY NEW
GM CAR OR TRUCK.

Now you can Lurn buying
power inlo horsepower. Plastic
into steel. With the new GM
MasterCard®

Every time vou use it, GM
will credit 5" ol vour pur-
chase toward buving or leasing
any new Chevrolet, Pontiac,
Uldsmobile, Buick, Cadillac or
GME Truck.

This revolutionary new
financial vehicle will give you
o toward a new GM vehicle
every time you make a pur-
chase, lake a vacalion or go
out to dinner. All credited to a
special GM rebale account
we'll open in your name.

I could mean saving hun-
dreds, even thousands of dol-
lars, over and above any other
discounts or rebates.

You get all the advan-
tages of MasterCard® with no
annual fee, And the power of
the world’s largesl corporation,
right in vour wallel

The sooner you getit, the
sooner you'll get behind the
wheel. The GM Card™ The new
financial vehicle.

1-800-8GM-CARD

NO ANNUAL FEE
THE GMCARD:
THE NEW FINANCIAL
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CHEVROLET = PONTIAL = CLDSMOBILE
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TIME MACHINE

90 YEARS AGO: NOVEMBER 1902

| POPULAR MECHANICS

Chicago Flush

At the turn of the century,
the Windy City was reengi-
neering its natural arteries
and adding a few artificial
ones. Nearly complete was
the world’s largest sewer,
through which $00, 000 gal-
lons of Lake Michigan water
would rush every minute.
After sluicing out the city
south of 21st Street, the 20-
ft.-wide conduit emptied into
the new Ship and Sanitary
Canal, flushing away the
city's “unhealthful accumula-
tions" toward the Gulf of
Mexico.

Stupid Car Tricks

The ferocious automohile—
the terror of the strests—
had finally been tamed. Its
capricious accelerations
were in the past, Now show-
men dreamed up ridiculous

maneuvers to demonstrate
the submission of the onee-
proud mechanieal beast, Une
Midwestern manufacturer
even drove his vehicle up a
pair of wooden planke and
ran it around his roof.

ST N HTS

POPULAR
MECHANICS

Special Effects

Aerial photography was
coming into its own, and fly-
ing shutterbugs pushed the
envelope, striving to outsnap
each other. In the still-cam-
era world, photogrammetry
was becoming the mapmak-
er's tool of choive. But it was
the motion-picture industry
that spurred the cameraman
to daredevilry. One Hlinois
cinematographer strapperd
himself to a biplane and
eranked away as the pilot
threaded through Chicago's
gkyserapers and divebombed
after plunging parachuters,

30 YEARS AGO: NOVEMBER 1962

V-2's Granddaddy
Germany's rocket enthusi-
asts, both amateur and aca-
demie, were quickly becom-
ing world-class technolo-
gists, The Germans focused
on liquid propulsion, but un-
like Goddard's spidery con-
traptions, their rockets were
robust projectiles. Experi-
menters were already swath-
ingr Lhe hot combustion cham-
ber with cold liquid oxygen.
The “warhead” was an altim-
eter on a parachute, but the
Wazis soon took over and di-
verted the research to far
less innocent ends.

Lid-Oa Interrmlnment Cewinn ) Complety Fimes

POPULAR
MECHANIC 5

Crisie: Mow Com Wa Mo
Suimmbilfe Enowbsdgs ¥

Shooting Gallery
Blasting away in the base-
ment wias no problem for the
PM reader of the early "60s,
Wax bullets were cheap and
easy Lo mold. You could even
fire them off a heavy plate-
gliss mirror to practice vour
quick-draw moves. If you
preferred the real thing, we
offered plans for a stee] Ve-
netian-blind bullet trap.
Then, of course, there were
BE puns and pneumatic rifles
to pepper old phone books.
Key tTi;-_’_T‘E'f]If_I'It for the indoor
range: acoustic tiling, to save
the family from shell shoek,

Space Invaders
Frozen to near absolute zero
in a high vacuum, germ

spores could survive the rig-
ors of space. The thought
sent chills through NASA
headquarters—suppose a fu-
ture spacecraft returning
from Mars inadvertently
brought home a deadly mi-
croorgunism’ Afterall, inthe
1960 Mars und even Venus
were considered likely niches
for extraterrestrial life.
Chemists at the Army's Fort
Detrick offersd some help,
developing ster-
ilization tech-

biological-warfare
defense, M

niques based on |
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IN A CHANGING WORLD,
ONE THING REMAINS ROCK SOLID,.

When it comes to insurance, real estate and investments, there is one certainty.
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TECH U-DAIE

News Of Tomorrow’s Technology Today

| Supersonic Sport Plane Takes Maiden Flight

MOJAVE, CA—0On July 8,
near Edwards Air Force
Base, the BD-10 (see *Home-
built Machbuster,"” page 68,
Dee, '89) finally knifed into
the sky for the first time.
Ironically, the world’s cheap-
est supersonic aireraft flew
as the world's costliest—the
Space Shuttle—had to post-
pone an Edwards AFB
touchdown.

Keeping to anappropriate-
Iy cautious test schedule for
such & pioneering eraft, vet-
eran pilot Ed Gillespie didn't
push Jim Bede's Serial No, 1
beyond 240 mph. Nor did he
retract the landing gear (al-
though the wheels were
raised on a follow-up Might).
But the jet did give engi-
neers a wealth of data on'its
performance characteristics.

And much of that informa-
tion was good news, aceord-
ing to Bede and the rest of
the development team. The
General Electric CJ-610-6
engine performed well; Ae-
celerations and decelerations
went smoothly, and the
powerplant stayed cool,
Flaps functioned fine.

Flight film showed a slight
airflow disturbance on the
outer wing. The turbulence
touched off a mild buffet-
ing—rather like a stall warn-
ing—at speeds below 160
mph. When the wing’s lead-
ing-edee flaps were drooped
15%, the buffeting oceurred
only under 136 mph.

Bede believes he's traced
the problem to the noteh in
the wing's leading-edge flap.
For the next sequence of test
flights, engineers have taped
the noteh out of existence,

After racking up about 2
hours of test flving, the BD-
10 was packed up and then
shipped to Oshkosh, Wiseon-
sin, for display at the annual
EAA Fly-In. There, PM
could contrast the finished
article with our impressions
from last vear's Fly-In.

And the aireraft appears
remarkably well finished for
a homebuilt prototype. The
Air-Force-gray primer coat
now hides beneath gleaming

Exchibar: Al Diane

Assstard Echitor: Gre Pope

Contributors: Phifip Chisn, Mice Fillon,
Cliff Grosmer, Ludoe Hal

red, white and blue paint.
The panel, surprisingly con-
ventional, holds a full com-
plement of instruments and
radios, The only piece of spe-
cial test instrumentation in
evidence is an ultrasensitive
airspeed indicator,

In the BD-10's first two
outings, Gillespie didn't take
the jet above 10,000 ft., so it
wasn't necessury Lo pressur-
ize the eockpit, The aircraft
has returned to Bede's St.
Louis shop for canopy seals

BD-10 buzzes California’s
Mojave Desert at 200 mph
during its second subsonic
flight test on July 21.

and other upgrades needed
for higher flight. Then it's
back out to Mojave, where
Gillespie will block out the
subsonic envelope for anoth-
er 30 days or so. Those tests
should be underway by the
time this issue is published.
After that, the sound barrier
beckons. We'll keep yvou
posted.

Highlights This Month

B Mars Invaders—Earth’s flying saucers to

target the Red Planet.

B Crater Creator—Stealthy bomber missile

rips up runways.

B Flywheels On Wheels—Mechanical

batteries for electric cars.

H Battie Of The Whirly-Drones—Contest

airs out flying robots.

B Chopper Boppers—Skeet-shooting
minefield blows up helicopters.
B Space For Rent—Commercial rocket

program takes shape.

POPULAR MECHANICS ® NOVEMEER 1992

{More Tech Update on page 24)
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P LU TIRATRCR S FALL DRASSE

PASADENA, CA—Like
“The War Of The Worlds" in

Sixteen Mars Landers

reverse, plans are afoot to
launch an invasion of Mars

with an armacda of miniature
landers. The project, called
the Mars Environmental
Survey Network (MESUR),

TECH UPDAE me—

Earth's invasion of Mars begins

with the deployment of 146
landers acroas the Red Planet.

is now under development at
NABSA'sJet Propulsion Lab-
aratory.

MESUR ealls for 16 space-
craft to fly to the Red Planet
in groups of four, starting in
1999, A Delta 11 rocket
would launch each quartet.
The landers would then
plunge straight to the Mar-
tian surface, shielded by an
aerabrake shell. On the way
down they'd toss propulsion
hardware and open para-
chutes,

The MESUR landers, each
only a yard across, would
bring weather stations, seis-
mometers, soil-analysis
equipment and other sen-
sors. Some of these could be
horne over the surface on
microrovers,

NASA hopes to fire off a
single test lander in 1966,

Robots’ ihlothershlp

WARREN, MI—To control
its prowing swarm of experi-
mental unmanned vehicles,
the Army has converted
an old Roland-missile
earrier into a robot com-
"“—llllj ceEnLer.

The vehiele holds a
driver, a commanier
and two robot opera-
tors. Each operator can
supervise two vehicles
at once via microwave

and VHF links. TV mon-

is run by the Tank-Automao-
tive Research, Development
and Engineering Center.

itors show video from the ro-
bot's cameras. Built by FMC
Corp., the command center

Robotlc command center

undergoes fleld trials with
robot Humvess,

Hunter Snares Drone .lc.;b

FORT HUACHUCA, AZ
—The Pentagon's new short-
range unmanned air vehicle
{see Tech Update, page 22,
Aug. '91) is Hunter, the
product of TRW and lsrael
Aireraft Industries,

Army and Marine person- (8

nel are already practicing
with sealed-down mini-
Hunters (the full-seale air-
frame has a 29-ft. wingspan).
According to current plans,
48 Hunter systems will ulti-
Hunter lifts off. Odd mushroom-
like device s antenna.

mately be fielded,

Each system consists of
eight aireraft, a mission-
planning station, a control

Sweetness Spotter

WEST LAFAYETTE, IN—
Fngineers at Purdue Uni-
versity have invented a de-
vice that measures the ripe-
ness of produce without
squeszing it,

The muachine operates like
a hospital's magnetie-reso-
nance imager. But instead of
building a 8D anatomical pie-
ture, the machine simply
prints out the amount of sug-

‘| arin an apple or an ear of

corn. The device will cost less
than 320, 000—far less than
AN imager.

Supermarkets could use

station, two data-receiving
terminals and four remote
terminals—plus trucks and
generators, The remotes al-
low Hunter's surveillance
and targeting data to be

Ripeness sensor uses magnetic
resonance (o measure amount
of sugar In produce.
the machine to decide which
produce to store and which to
sell, Farmers could use it to
ilecide when to harvest.
piped directly to intelligence
or artillory commanders,
Planned upgrades include
synthetic aperture radar
that will allow Hunter to
track moving targets.

2




YOU KNOW A GOOD THING
 WHEN YOU SEE ONE.

" You knew it the first time it passed you on a stretch of two- .
lane blacktop. Or the day you loaded yours up'with firewood.
Or how it seems @s if you spend a lot more time on theroad .|~
and less time at the gas pump. The fact is, nothing.else looksw=y*#
or runs like a Toyota Pickup. The 1993 Toyota 4x2 Xtracab V“?
Deluxe is no exception-with standard features like a rugged

24-liter SOHC engine, a 5-speed manual overdrive and a
.payload of 1675 Ibs’ And of course, Toyotas legendry

teliability. Which means that no matter how good-a Toyota *

Pickup looks to you now, it's bound to look even betterdown

** the road. Call F800-GO-TOYOTA if youd like a Truck 2

bru-Lhurt or the location of your nearest dealer. " 4 -
. % ¢4 ‘“Tlave what youdo formef
= '@ TOYOTA




P;y-».;mn 100 WidkeBand is the perfect
cholee for drivers who own a two-band
detector and are ready to step up to the
latest, most complete radar technology
available. Passport 3100 WideBand de
tects every tvpe of traffic radar currently
used today, including X, K, Ka, Photo
radiar andd Stalker

All wide band detectirs are not cre-
ated equal. Some actually “miss” pan
of the broadeast signal at seleécted fre
quencies — like o radio that can't pick

Passport 2200 is a full-featured X and K
hand radur detector, Combining ineredible valise
with superior detection pedormance, Passport
200 will delight the driver in your 1z

FEATURES: - fhigifeal Sipmiarl Proceseing « Lomg
rrnget alefeciton = Vil andd aueible alerts «
L sitch + Sigmal strevpth meter < K-band
fonalrcanior = Mule ssovioh « Cit/bighemy smofich

o 1

S

For Total Radar Coverage

up every station. But Passport 3100
WideBand doesn’t miss a thing, If ra-
dar is there, you'll know it instantly

Passport 3100 WideBand: radar
detection al its best

FEATURES: Diegital Sigmal Processing »
Loeg reanpe defection « Anit-folsing cir
criitry « Sigwal sirengih meter = Mufe
buttont « Band selector switch « Vst
awel aanielible alert system « Ciwbiph
iy sl

Passport 2100 offers great X and K band
performance af @ very affondsble price. Easy o
understand and wse, Massport 2100 is 2 perfect
choice for the (irsl-time wser or for the persan
who's ready to step up ko Escon quadity
FEATURES: Lomg rrnge slefection « Viswal and
arnieliiole enlerly » Sipnad strenpth mefer « Mufe
siifel « Cityhighiay swdich

Passport 3200 WideBand
offers additional features and accesso-

ries. Call iocday for mase information. -

Passport 2000 is a good, basic X and K band
radtar detector. 1t doesn't come with 2 lot of fancy
features, but it does hpve the quality for which
Fscort is known. And its price makes Passpon
2000 the perfect stocking stuffer

FEATURES: Alerf fiphi « Awifibfe alor! fone +
it Bipinsay fudich

ESCONT prvducts are desigmed sl saimifastired im the 154



Passport 1000 L:

- Your Favorite Driver

The Worlds First — and Best — Laser Detector

P;L\\pn it 10000 Laser provides complete
protection from the new liser technol-
oy, IF your favordte driver already owns
i rm!ﬂr L|:r1{'1.,'ll.|r_ 1|I.I:~ 15 the |||'rf|,'ij| ﬁqﬁ

A radar detector doesn't plck up laser
i vour favorite driver doesn't e a
lser ditector, he's not fully protected
Passport 1000 Laser works with a radar
detector to provide complete radar and
liser protection

While laser manufacturers have
spenil ot of time claiming tat Laser is

undetectihle, Passport’s complex cir
cuitry finds it easily. In fact, Passport
000 Laser can ditect 2 laser signal up
to 2 miles from the source

Passport 1000 Laser; imnovative
technology — available first from Escort

FEATURES: Lowrg vange laser defection
s Dipital PRT detection « Pulse Width
Discrimmation = Sipmal stressth mgfer
« Dark mode « Adfustable volume
Comyatible with st radar defeclors

Our Holiday
Guarantee

We want you (and your favorite driver)
1 he 100% satisfied with your purchase

Wi back ench Passport with a
A0-tlay trial period which we
will begin on December 15, 1992 -
even if you buy right now!

I your favorite driver isn't absolutely
delighted with Passport, retum it
within 50 days and we'll refund vour
money, You ean't Lise,

How to
Order:

Call us toll-free
24 bours, 7 days a week

1-800-433-3487

For discounts, full product support and more,
ask ahout nur EscortFlns Clal®™

WHAT IS LASER?

Latser gy calculate speedd by trans
miiting short pulses of light energy
aniel mracsnirngy e dirme i fakes for fhe
reflechion fo refsarn, Once fransenited
the Loser stpmal i dipersed e fo
abmopberic particles sued ax disl,
twstfer vapor, and oo gband, fie
port 1000 Lasers compler circuiiry
evtetly elietecty this alispersedd signal

By Phone:
Call us toll-free at |-800-433-3487
By Fax:

Fax vouar onder to 1-503-247-4820

By Mail:
Mall your order to
ESCOKT
B Department S068N2
7200 Fields-Ere] Road
Cincinnath, Ohio 45249

Mike cliech payalile by Estodt

heppimg & hamdling i slédibione] 00 nes add ©

# Overnight shipping available

ESCORT

The Innovative Edoe™
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Stealth Missile To Bomb Runways

e P
VELIZY, FRANCE—
France and Germany have
developed an air-launched
stand-off weapon designed to
strew cratering submuni-
tions over runways and spare
pilots needlessly hazardous
duty.

The air-launched missile,
called Apache, is tailored for

e ML

e

= R

release from French Mirage
2000 and Rafale fighters and
German Tornado strike air-
craft. Tornados flown by
British pilots in Operation
Desert Storm took signifi-
cant losses during low-level
raidls on [ragi air bases,

A little shorter than a
Tomahawk cruise missile,

Apache will swoop from its
currier aireraft about 90 miles
away from its target. After
getting a last-minute posi-
tion update from the carrier,
Apache will sneak in at low
altitude, propelled by a tur-
bojet. France's first military
spy satellite, Helios, due for
launch in 1994, will probably

Apache stand-off weapons will
keep Tornados clear of heavily
defended air bases.

provide target coordinates,

Apaches, which like Exo-
eet anti-ship missiles will be
offered for export, can also
carry other specialized
ground-attack submuni-
Lions,

WEST PALM BEACH,
FL—For real efficiency,
rocket engines need big noz-
gles against which expanding
pases can thrust, But on a
rocket's upper stage, a big
nozzle can guzzle precious
space,

Now the latest Centaur
upper stage, carried on Titan
and Atlas boosters, has a
nozzle that extends like a
goom lens to provide extra
thrust surface,

The RL10A-4, made by
Pratt & Whitney, is the first
liquid-fueled rocket with an
extendible nozzle. Several sol-

Rocket Drops Skirt

id-rocket engines already
have such nozzles, but solid
fuel combusts at relatively low
temperatures. Hotter-burn-
ing liquid-fueled enpines have
their nozzles swathed with
fuel piping to carry away heat,
To make such a complex noz-
zle extendible would be im-
practical.

Inatead, Pratt & Whitney
added a skirt lined with the
metal niobium, which can
withstand the 1404° F ex-
haust temperatures.

The RL10A-4 debuted last
June, orbiting an Intelsat
comminications satellite,

It

New Centaur rocket engine has
extending nozzle cone coated
with heat-resistant nioblum. The
cone |s controlied by a system of
three actuators.

VACLILIM .
HOUSING
COLINTER:
FIBER ROTATING
WINDINGS Rifd \WHEELS
Counterrotating rim wheels
spin on frictionless bearings
inside vacuum housing.
£8

STATHOMNARY
SHAFT

SPACING TUBES
CONTAINING
AL
MAGNETIC i
BEARINGS ELECTRO
MAGNETIC

WAL
Car

Latest Spin On Flywheels

BELLEVUE, WA—Fly-
wheel technology has at last
matured to the point where
the spinning devices may
challenge chemieal batteries
as powerplants for electric
CHIS,

American Flywheel Sys-
tems has patented a device
featuring two counterrotat-
ing rim wheels, which spin at
200,000 rpm in a vacuum. A
magnetic bearing virtually

PEATT K WSETREY IR

eliminates friction. And tube
assemblies that connect each
rim wheel to the bearing huh
allow the wheel to expand ra-
dially during rotation. The
wheels themselves are made
of earbon-fiber windings,

The developers say fly-
wheels travel farther on a
single charge than chemieal
batteries and can unleash
more power for quicker
acceleration,

i More Tech Update on page 30



RESERVE OFFICERS'" TRAINING CORPS

AH-B4A APACHE HELICOPTER

IT HAS ELEVEN BRAINS.

BUT IT CAN'T
THINK LIKE A LEADER.

The Apache helicopter's 11 computer brains perform
thousands of calculations per second. Evenseeinginthe
dark is no problem for this high-tech wonder,

But in today's high-tech Army there’s one thing
machines can't replace<leaders. Talented men and
women who love the challenge of high-tech and have
the confidence to lead and motivate others. Army
ROTC is a college elective that will help you develop
leadership skills, right now. Because it's hands-on
leadership training.

ROTC takes about 4 hours a week. You can try it,
without obligation, for at least one year and even
apply for up to $60,000 in scholarship money. Call
1-800-USA-ROTC and we'll send you more information.

R,
Ne
2

L Ty

ARMY ROTC

THE SMARTEST COLLEGE
COURSE YOU CAN TAKE.
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Flyweight

LIVERMORE, CA—A kilo-
watt laser the size of a grape-
fruit could lead to a weapon
for zapping Scud-type mis-
siles at the speed of light.
Lawrenee Livermore Na-
tional Laboratories, which
has demonstrated this com-
pact technology, has pro-
posed scaling the laser up to

several thousand kilowatts
and mounting it on & plane.
Developed under a pro-
gram called Defender, the la-
ser consists of a slab of neo-
dymium glass pumped into
firing by efficient solid-state
laser diodes. In an airborne
application, jet fuel eould
be channeled to circulate

while they're still climbing in
their vulnerable boost phase,

The weapon would have to
| weigh roughly a ton and de-
liver several megawatts per
shot. Livermore's compact
solid-state laser has a much
better chanee of meeting the
weight requirement than
SDT1's well-researched chem-

Alrborne antimissile weapon

around the laser diodes.
The fuel would cool off
the devices after the
main laser blasts away
for as long as 20 seconds. -
The Strategic Defense Ini-
tiative Office, which has nev-
er given up on the notion of
laser weapons, has shown in-
terest. From a range of 60 to
90 miles, a laser could knock
out tactical ballistic missiles

ical laser technology.
Intriguingly, Russian
physieists have recently of-
fered American seientists ad-
vances in laser-beam guality
control that could bring the
idea to fruition much faster.

ATLANTA, GA—Flying ro-
bots gathered here last June
for a showdown, hoping to
achieve what flying robots
have never achieved before.
But despite some creative
engineering, for the second
straight year they didn't
achieve it.

The competition, spon-
sored by the Association of
Unmanned Vehicle Systems,
is meant to spur development
of vertical-takeoff machines
that can think for themselves.
The task is therefore difficult.
The vehicle must lift off, find

'Robot Rotorcraft? Wait Till Next Year

a bin containing six metal
discs, fly each disc overa 3-ft.
barrier and deposit
it in a second bin—
all of this with no hu-
man intervention,
Eight colleges

y including miniature
=1 helicopters, blimps,
tailsitters and flying
| saucers,

Teams were al-
.| Georgla Tech's
- || helicopter carried
- | visual targets for
1 remote CRmeras.

San Diego State
brought one of
three microblimps:
to the competition.
lowed to ring the
=" venue with sen-

1 sors, suchascam-
aras or detectors
| that picked up ul-
trasonic pulses
from the vehicle.
The sensors kepl
track of the vehi-
cle’s position. Us-
ing this dala, a re-
mote computer could then
sand commands by radio to
the vehicle's motors to steer
the machine around the arena.

Each vehicle also cama
with its own ingenious meth-
ods of locating and seizing
the discs. The Univarsity of
Texas tailsitter, for exampla,
deployed a magnet on a teth-
er. Southemn Tech's helicop-
ter unreeled a subvehicle
with an arm o feel around for
discs on the ground. Unfortu-
nately, the subvehicle fell out-
side the bin.

In fact, none of the vehicles

came close to completing the
task. But contest officials not-
ed improvements over last
year's entries. While ma-
chines tripped and crashed
last year, this year many of
the vehicles at least were
able to demonstrate stable
flight. Organizers and partici-
pants believe that full execu-
tion of the task is probably a

year away.
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Minefield
Looks Up

PICATINNY ARSENAL,
NJ—The Army's wide-area
mine, or WAM, technology
(gee Tech Update, page 24,
June "81) has spawned a simi-
lar weapon to scare enemy
rotoreraft out of an ares,

Like WAM, the anti-heli-
eopter mine uses acoustic
genzors Lo identify the whir
of an unfriendly helicopter,
The device then lofts a spin-
ning skeet submunition
equipped with infrared sen-
sors. Onee it spots the air-
eraft, the submunition fires a
shotgun pattern of shaped-
charged slugs in the target's
direction.

Like a WAM array, an
anti-helicopter minefield
eould be activated and shut
down by remote, allowing gafe

passage to friendly choppers.
The mines would foree ene-
my helicopters to fly high,

where they'd be sitting ducks
for surface-to-air missiles,
Ferranti Defense & Space

Wide-area mines could pick up and pick off enemy hellcopters as well as tanks.

and WAM-maker Textron
Defense Systems are devel-
oping the mines.

PM Powers Solar Racer

BOSTON, MA—Cars flving
the PM colors are not con-

fined to the sereaming world
of Trans-Am racing (see Mo-

torsports, page 122), We've
alzo thrown our weight be-
hind a guieter competitor:
the Wild Solarcat 11. Stu-

dents at Villanova Universi-
ty built the sun-powered
speedster.

The 585-pound package
won the 1992 American Tour
de Sol, a back-road run from
Albany to Boston. Average
speed was 30 mph, but the
gung-ho Villanova team be-
lieves 70 mph is possible,
Made of Keviar, Nomex and
aluminum, Wild Solarcat Il is
sheathed with B000 solar cells.

BALTIMORE, MD—Flans
to launch a commercial
space-flight service for mi-
crogravity experiments are
moving right along,

NASA is seeding the mar-
ketplace with its Commercial
Experiment Transporter, or
COMET, rocket (see Tech
Update, page 20, Jan. '81).

COMET iz scheduled for the
first of three flights this win-
ter. NASA's Centers for the
Commercial Development of
Space, funded jointly by in-
dustry and government, sup-
plies the pavioads.

But Westinghouse is al-

& ready organizing a for-profit

follow-on service called Wes-
tar, probably using COMET
hardware.

COMET will eonsist ofa
Conestoga 1620, a cluster of
Castor strap-on solid rock-
ots, tipped with a newly de-
signed Star 48V upper stage,
The Thiokol-built 48V has a
vectoring nozzle that elimi-
nates the need to spin-stabi-
lize the spacecraft,

Some experiments will run
in a reentry module devel-

oped by Space Industries
Ine. After a 30-day orbit,
that module will touch down
at Hill Air Force Base in
Utah. A separate free-flying

Star 48V upper stage,
test-fired in June, will
boast COMET and
Westar payloads.

module will remain in space
for several more months,

Westinghouse hopes to get
the commercial operation off
the ground in late 1993,
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“Out-powers
Ford and Chevy
hands down_

- Certified by SCORE International, meimrj.' 1992
Comparing this Dodge Dakota V-8 to other pickups is easy. Magnum V-8, flat out-ran the most powerful compacts Ford or

There’s simply no comparison. Chevy have to offer. Out-accelerating them with loads and
Compacts like Ranger and S-10 just can't measure up. without. Even when loaded up with a trailer, 100,
With that 230 hp power plant pulling for it, Dakota over-

CONCED 1098 et T powers fiull-size Ford and Chevy half-tons, as well. Out-

w 221 80 running them, empty and loaded. And delivering more
DODGE DAKOTA 5.21 V-8 horsepower and more available towing than a standard F150
TRALER 154 secords or C1500 pickup.

All in all, it's one very powerful story. Just one more

example of how our Magnum engines make Dodge the most
powerful line of trucks anywhere?

Dodpe Dakota 412 Clnk Cob owi-paces full-size repnfir cab pickups (40,
with 1, 150 ths pevinad and with 6,041 the combined payioad mad rrailer weight.!

Call 1-500-4-A-DODGE
They don't have this Dakota's available payload. lis power. Jor a free prochict hrochure.
Certainly not the quickness off the line. And we can prove it.

In a whole series of SCORE cemffd
tests, a mid-size Dakota,

equipped with a 5.2L. ! D Dedhota LE (i Cay
/ 528 Mg Yy

I



=== ==
AVIATION

@ It's hard to imagine now, but not all that long ago the
United States was left bleeding and humiliated by an
attacker who, confident he'd paralyzed his victim, went
on to grab everything within reach. It was January
1942, and what had been the engines of the country's
pride and power in the Pacific, its
Asiatic fleet, was a collection of sunk-
en hulls and twisted superstructures
leaking fuel oil and sailors’ blood into
Pearl Harbor’s onee-asure water.

In the month that had passed sinee
the Day of Infamy put the U.S. Navy
out of action, the Japanese forces
rampaged across the Pacifie. Every
day the news got worse., We needed
a vietory bad.

Almost from the moment he
learned of the unprovoked surprise
attack on the Hawaiian Islands, Pres-
ident Franklin [). Roosevelt demand-
ed that his military leaders strike

home islands—to put it right in their face. And he want-
el those bombes to fall soon,

The problem was that there was no apparent way to
comply. There were no bombers based anywhere near
striking distance of Japan, and moving one of the
Navy's precious carriers close
enough to conduct such a mission
with naval aireraft would make it vul-
nerable to overwhelming retaliation.

But then an unlikely 4-striper came
up with an audacious idea. Capt.
Francis Low, a submariner, suggest-
ed a strike with long-range Army
bombers launched from a Navy flat-
top operating well away from the
Japanese coast. The idea caught fire
in Washington—theoretically it
would work. And the best man to put
the theory into flight was the balding,
middle-aged lieutenant colonel right
down the hall.

back. Specifically, he wanted Ameri-
can airplanes to bomb the Japanese
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Hmw:_:&155 launched 400 miles fram ;
Tokyo, led by then-Lt. Col. James Doolittle. James H. Doolittle had already se-

Y ears before the outhreak of war,
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cured his place in the Hall of Aviation Immortals. A
“daredevil” pilot who actually ealenlated all risks very
carefully—he held a Ph.D. in aeronautical science from
MIT—Daoolittle had set transcontinental speed re-
cords, won a brace of races, performed the first outside
loop and conducted the first “blind” flight on instru-
ments, As the war clouds gathered, he returned to ac-
tive duty and was stationed in Washington, D.C., when
the carrier-borne bomber idea was broached. Doolittle

s P LU TRATE

was told to help find the right bomber,

The rough eriteria for the aireraft: It had to be able to
operate from an exceedingly confined space and take off
in less than 500 ft. while hauling a ton of bombs and
enough fuel to fly 2000 miles. Only one airplane in the in-
ventory fit the bill: the new North American B-25
Mitchell medium bomber. And it would require modifi-
eationz, Doolittle requested and got the nod to honcho
what was officially the “Special Project,” and things
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started happening very quickly.

Two dozen B-25s were fitted with specially designed
rubber tanks inserted in the bomb bay and above, Also,
some aireraft were fitted with automatic cameras.
Meanwhile, erews assigned to the 17th Bombardment
Group—among the most experienced B-25 airmen in
the service—were told that volunteers were needed for
an important, dangerous mission. They all wanted in.
Those chosen were sent to Eglin Field in Florida for

POPULAR MECHANICS » NOVEMBER 1992

special training. Richard Cole, one of the copilots se-
lected, remembers the speculation that went on every
night about the upcoming mission. They all knew it
would involve flying off a carrier. After all, a Navy in-
structor had been assigned to them for that task. But
why and where?

It was during this phase of training for short-field
takeoffs that Cole's pilot became ill and had to drop out.
To prevent theirs from becoming one of the project’s re-
serve aircraft, the crew appealed to the operations offi-
cer. He replied, “The old man's coming in this after-
noon. He'll fly with you and if everything goes right,
you've got yourself a pilot.”

Cole says he and his three other crewmen were ec-
static for the chance to stay in the mission, “but we had
no idea who the old man was.” On March 3, they and the
rest of the men gathered at Eglin found out.

“My name's Doolittle,” the one-time collegiate fight-
er told the assembly. “I've been put in charge of the
project that you men have volunteered for. It's a tough
one, and it will be the most dangerous thing any of you
have ever done.” He told them of the importance and
urgeney of training that lay ahead, but withheld the
name of their destination, Secrecy, he explained, was of
critical importance.

As the pilots refined their short-field takeoff tech-
nique, modifications proceeded on the aireraft. Doolit-
tle ordered the bottom gun turret removed (the mission
would be so low-level the only enemy planes below them
would be sitting on the ground) and replaced with a 60-
gallon fuel tank. De-icing boots were installed, as well
as anti-ice for the props. Liaison radios were removed
and phony twin .50s (they were broomsticks painted
black, actually) were installed in the tail to make enemy
fighters think twice about attacking from the rear.

The B-25s were normally equipped with the super-
secret, high-altitude Norden bombsight, which lost its
effectiveness below 4000 ft. Since bomb release on this
mission was planned for 1500 ft., the Norden sight was
replaced with a rudimentary sighting device composed
of two pieces of aluminum that Eglin technicians fash-
ioned specifically for the mission. Whereas the Norden
cost more than $10,000, the value of the Eglin sight was
estimated at 20 cents. Each.

Although Doolittle was in charge, he had not yet been
assigned to lead the actual strike, something he was

i
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30 SECONDS OVER TOKYO

burning to do. So with erew train-
ing well underway, he flew to }
Washington and put the request &
directly to Gen. Henry “Hap” Ar- &S
nold, chief of staff for the Army
Air Forces,

Then 45, Doolittle was thought
to be too old for combat and, be- [
sides, he was too valuable an aide. |
Arnold had no intention of grant-
ing the request. But Doolittle per-
sisted until the general reluctantly ¢
agreed—with the stipulation that
Doolittle must also get the okay
from Gen. Millard Harmon, Arnold's chief of staff,

Doolittle smelled a rat. Exiting Arnold's office he
raced down the hall to Harmon's desk and told the sur-
prised general that Arnold said he could lead the raid if
Harmon agreed. “Sure, Jim," he responded. “Whatev-
er is all right with Hap is all right with me." Doolittle
left. Just outside the office he heard Harmon's intercom
come to life and then heard Harmon say, “But Hap, 1
Just gave him my permission.” The quick-footed colonel
then high-tailed it back to Florida and waited for Arnold
to yank his chain. But he never did.

On April 2, the carrier Hornet steamed out of San
Francisco Bay with 16 Mitchell bombers tied down on
its deck. 3till, only a handful of men knew their true
purpose and destination. That afternoon as the Hornet
sped west into the open Pacifie, the ship's londspeaker
suddenly blared the stupendous
news: “This force is bound for
Tokyo.”

Richard Cole remembers the
moment, “Cheers went up every-
where. Everyone was happy.”
America was punching back.

The plan of action called for the
Hornet and the seven eruisers and
destroyers accompanying it to
rendezvous with Adm. William F.
Halsey’s 8-ship group in mid-Pa-
cific, forming Task Force 16. The
armada would then steam to with-
in 400 miles of Tokyo, launch Doo-

‘Sixteen B-255 crammed the flight deck of the
Hornet |above | until takeoff [top).

fly farther inland to Chungking
and await further orders. The
bombing was to oceur at night, and
landings were to take place at
dawn. Total flight distance was ap-
proximately 2000 miles.

It didn't quite work out that
y way. On the morning of April 18,
# Navy lookouts spotted a Japanese
fishing boat which they soon real-
ized was really a radio-equipped
sentry. Even though they were
still more than 200 miles short of
their intended launch point, Hal-
sey knew the whole task force was in jeopardy of attack.
He flashed a signal to the Hornet: “Launch planes. To
Col. Doolittle and gallant command, good luek and God
bless you."

Suddenly the Hornet's Klaxons sounded and loud-
speakers shouted, “Army pilots, man your planes!”
Eighty pilots, bombardiers, navigators and gunners
scrambled topside, Richard Cole and his crew were on
deck in a flash. “I wanted to make sure I was there be-
fore him [Doolittle],” he says. Tiedowns were ripped
down and chocks pulled as the Hornet turned directly
into a howling wind. The weather was foul with rain
squalls, low clouds and 30-ft. seas,

After confirming that his bombs were armed, Doolit-
tle climbed aboard. His was the lead plane, of course.
He brought his two Wright R-2600s to life, checked the
instruments and eved the flagman
on the deck ahead. At 31,000
pounds, his plane was 2000 puum:ls
over its maximum. He had only
§ 460 ft. of runway, and he had never

i flown off a carrier before. None of
2@ his men had either.

Checklist complete, Doolittle
gave a thumbs-up to the flagman,
who signaled back to advance
throttles. Then, just as the fore-
deck began moving up from a
swell, the signal officer knelt and
pointed his checkered flag at the
% bow. Go! Doolittle released the

little's raiders and run full-speed
back home. After dropping 32,000
pounds of ordnance on Tokyo, Yokohama, Nagoya,
Osaka and Kobe, the bombers were to continue west to
airfields located in sections of mainland China still un-
occupied by the Japanese. They were to land, refuel and

3& LIPVIEE T TN PHOTTS

Doolittle aircrew s escorted by friendly Chinese
near the site where its B-25 crash-landed.
Every eye on the ship moved with it. As the aircraft
passed the Hornet's island, Doolittle hauled back on the
yoke and the nose wheel came up. Moments later the
mains broke free. He was airborne with 100 ft. to spare.

brakes. Its big props screaming,
the B-25 began to lumber forward.
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The rest of the Mitchells followed, with the last one
airborne at 9:20 am, exactly 1 hour after Doolittle.

Inbound toJapan, the bombers stayed low, about 200
to 300 ft. above sea level, and slow, under 200 mph, to
conserve fuel. Several spotted enemy planes, but ap-
parently they were undetected because none were at-
tacked. Doolittle and Cole were the first to make land-
fall, which they estimated was 80 miles north of Tokyo.
Doolittle banked toward the capital city. Cole remem-
bers it being a sunny, hazy day with low clouds.

Reaching the outskirts of Tokyo, Doolittle climbed to
1200 ft., lined up on his target (an industrial area) and
opened the bomb-bay doors. There were no heroie
shouts, no stirring words—Doolittle was a by-the-num-
bers guy—when at 12:30 pm, four 500-pound incendiary
hombs fell fram his airplane and rained fire and destrue-
tion right in the middle of Tokyo, the emperor's home
town. Other raiders soon joined in, dropping their in-
eendiaries and iron bombs on oil refineries, steelworks,
docks, factories, an electrical powerplant and tank
farms. The Japanese were caught completely off guard
and had no chanee to mount a true defense against these
raiders who suddenly seemed to be everywhere, having
come without warning from nowhere.

Onee an aircraft had dropped its four bombs, it imme-
diately descended back to treetop level to avoid ground
fire and detection from above. While there happened to
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20-CENT BOMESIGHT
be enemy aircraft over Tokyo at the time and anti-air-
craft fire was sometimes dense, every one of the B-25s
escaped serious damage and made it safely to the China
Sea. And as a bonus, they picked up a 25-mph tail wind.

At this point, however, the raiders’' luck began to run
out. As they approached the Chinese coast, the weath-
er turned stormy. By nightfall, their tanks were run-
ning dry, they were on solid instruments and searching
desperately for the homing beacons of their destination
airfields. They had no way of knowing there were no
beacons, Thanks to a eombination of American caution,
blunder and plain bad luck, the Chinese didn't know
about the raid.

And so, after 13 hours aloft, out of fuel and with no
safe way down, 11 of the pilots told their crews to aban-
don ship and hope for the best. Joe Manske, the engi-
neer-gunner on the No. 5 aireraft, remembers that
Jump as “terrifying, the worst experience I've ever had
in my life.” Once the chute opened, “I had no sensation
of falling. I felt like I was floating, not descending. It
was night, I wasin a cloud. There was nothing to see. [
was scared to death.”

Nevertheless, he made it down without injury. As
did Doolittle, Cole and most of the others. One raider
was killed in a hard landing. One erew was captured and
the pilot and engineer were later executed. Four planes
(Pleaae turn fo page 1.12)
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DEEP FREEZE

BOATING

When cold winter winds blow, you need to prepare
your boat for hibernation. Here's how.

BY JOHN WOOLDRIDGE, Contributing Editor

PM lllustrations by Sergio Roffo

@ Outside, the cold, gray skies are
punctuated by drifting flurries that
adually settle to the ground and
orm a thickening blanket of snow. In-
side, you reach for another log to toss
on the hearth, and then put your Top-
siders up by the fire. Just beyond the
exterior wall of the fireplace, your
boat is slowly being enpulfed in win-
ter's freezing embrace, but you're se-
cure in the knowledge that a week-
end's worth of maintenance is keeping
it safeguarded against harm.
Winterizing maintenance is a fact of

38

Flushing out raw water Is easy using a

bullt-in garden hose port. Special
attachments are needed for older engines.

life for boaters, and it's not confined to
those living in the northern half of the
country, Hibernation, orany long lay-
off, can be just as destructive to a boat
in the Deep South as to one in the deep
freeze. Inactivity is the culprit, and if
you don't prepare for it, you run the
risk of incurring costly repair bills,
devaluing your investment and short-
ening the operating life of your rig.
Here's how to make sure that when
you put your boat to bed it doesn't
wake up with a eracked block, shorted
wiring or heavy corrosion,
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Start with the hull

Closely inspect the exterior hull for
dingg, barnacles and blisters. Todo it
right, use a hose to spray off all slime
immediately after hauling out.

In a worst-case seenario, you may
find some weed or barnacle growth.
Both should be scraped away gently
but firmly while still wet. If you've
been in salt water, the barnacles may
leave circular footprints that need to
be sanded or scraped off before a coat
of nnti—fuulinE paint is applied.

Next, look for blisters or bulges
caused by water migrating through
the geleoat. Blisters must be pune-
tured, drained, dried and patched
with an epoxy-based fiberglass filler.
This is a good time to touch up dock
rash and bruises with carefully color-
matched fiberglass patches. Alumi-
num boats get dings and dents, too,
and gentle pounding with a rubber
mallet will prubahﬁr do the trick.
Tears and gashes will require profes-
sional patching or welding,
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T finish up with the hull, wash it
down thoroughly with a biodegrad-
able cleaner. Then, use a good marine
polish. Liquids are easy to use and ean
be buffed by hand or by using an orbit-
al polisher.

Moving topside, clean metal or fi-
berglass surfaces with an all-purpose
cleaner. Clean and polish marine up-
holstery on seats and padded panels
with vinyl cleaner and restorer. Mil-
dew sprays doa great job on most sur-
faces, mulnril;e hen followed by a
light |'mse of fresh water. However,
since most are based on a 5% bleach
solution, they may cause discolor-
ation of some painted and laminated
surfaces. When in deubt, read the la-
bel. Thiz advice goes for all eleaners.
Finally, vacuum sand and dirt out of
the carpet, lockers and odd corners
where grime accumulates.

If vour boat has a removable MSD
{marine sanitation deviee), clean and
dry it before storage. Built-in MSDs,
ginks and showers must be completely
drained, Then, finish up by pumping
in a water-system antifreeze,

Next comes the engine
Before you decommission your en-
gine, carefully read your owner's
manual, Be sure you understand all
manufacturer warnings and liabil-
ities. If you still have questions, eall
your dealer,

When the boat is on the trailer, the
first thing to do is to lower the engine
or outdrive to the normal operating
ivertical) position, and then open the
engine cover. Examine the engine or
powerhead for worn or loose wires,
electrical eonnections, hoses, clamps
and other accessible components. Re-
pair these as need-
ed. Be sure to @
check the eondition |
of the hoses for
brittleness, soft-
ness or cracking.
Replace as neces-

On older-model
engines, removing
and replacing wa-
ter-pump impellers
was an annual ritu-
al, and even though
current high-tech
impellers are very

tery cables and terminals, and then
coat them with a light application of
petroleum-based jelly.

Disassemble, examine and clean
fuel-line screens and replace fuel fil-
ters. Change the oil filter if neces-
saryv. Be sure to add oil stabilizer to
your reservoir and fuel stabilizer to
your gas tank. This will help prevent
internal corrosion and gumming,
which ean develop when gas and oil

After draining the old gear-case lube and
examining it for signs of wear, siowly refill
until lube appears at the upper port.

slowly break down in storage, After
topping off the pas tank, add a fuel wa-
ter absorber to remove moisture that
may form through condensation.
There are some new additives on the
market that not only stabilize fuel,
but also coat internal engine parts
with corrosion inhibitors. Add these
to your tank before topping it off. At
this time, it's also a good idea to top off
power trim and
steering fluids.
Before cranking
the engine one final
time, attach a wa-
ter hose to a fac-
tory-recommended
flushing device fit-
ted to your drive.
Then turn on the
water and start the
engine. Run it in
idle without engag-
ing the gears, and
don't rev the en-
gine. Let the en-

tough, it's still wise wmgeamorwmmmam gine run just long

to inspect them. If
your impeller
needs changing, be
sure to install a new gasket before re-
assembling the water pump.

Check the condition and tension of
all drivebelts on inboard and stern-
drive engines. Lubricate all throttle
and gearshift controls, cables and
linkages, Clean corrosion from all bat-

anti-ventllation plate before loosening
prop nut and inspecting hub and splines. PlEtE

enuuizh to com-
y flush raw

water from the
cooling system, without risking over-
heating.

Fogging oil can be sprayed through
the carburetor intake just prior to
shutdown. It will prevent the internal
engine parts from rusting. Observe
engine gauges to ensure that all are
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DEEP FREEZE BOATING

working. Then shut down the fuel line
and let the engine burn off all the gas-
oline remaining in the carb. Then
switch off the ignition and shut down
the engine for the season.

To further protect the engine or
powerhead, cover it with anti-corro-
sion spray. Remove the air-cleaner/
flame arrestor and spray cleaner/
protectant into the carburetor. Re-
place the filter, if applicable, and se-
curely reattach the air cleaner. Then
remove old spark plugs and spray rust
inhibitor into the cylinders before in-
stalling new plugs that are already
gapped to the correct specifications.

Next, put a block of wood between
the prop and the ventilation plate to
prevent rotation as you loosen the
prop locknut. Remove the prop and
check for dings, damaged rubber hubs
or worn shaft splines. Before replac-
ing the prop, grease the shaft. Be sure
that the locknut is on tight and the cot-
ter pin is in place.

Remove the oil fill and vent ]itlug's
from the lower unit and carefully in-
gpect the drained lubricant, Metal fil-
ings, a milky color or a burnt appear-
ance indicates that there are
problems requiring immediate dealer
service. If all looks fine, inject gear-
case lubricant into the lower fill and

With the wheel and hub removed, clean and
Inspect the brake lining for wear.
replace the plugs. Then, inspect the
zine anodes for corrozion. Replace

them if significantly reduced in size.

Lubricate the driveshaft, engine
coupler spline, U-joints, hinge pins,
gswivel pin, gimbal bearing, steering-
cable ram and tilt-lock mechanism on
sterndrives and outboards using the
greases that are specifically formulat-
ed for each area by the manufacturer.

After disconnecting the battery ca-
bles, remove the battery, clean it and
store it in a cool, dry location. Follow
manufacturer instructions for check-
ing electrolyte and charge levels peri-
odically throughout the winter. r
the battery is removed, spray the
electrical-system connections behind
the instrument panel with a moisture
repellent.

40

Gouges, cracks or blisters must be carefully patched with epoxy-based fiberglass filler.

Don't forget the trailler
Obviously, the best time to check
your trailer is when the boat is in the
water. Check safety chains and at-
tachment points for wear or corro-
gion. Inspect rollers for signs of wear
and bunks for missing padding. Re-
pair as necessary. Look for corrosion
on the frame, and remove any with a
wire brush or a sanding disc on an
electrie drill or grinder. While you're
at it, remove all traces of road dirt or
rust from the axle and spﬁnﬁ. Rinse
i

thoroughly with water and allow it to
dry. Prime with a rust-inhibiting
coating before repainting.

Next inspect the trailer coupler,
the tongue jack and any roller assem-
blies. g:e a hand-operated grease
gun to relube as necessary. Then,
block the wheels, jack up
one side of the trailer, pull
off the tires and remove
the grease caps. Inspect
the wheel bearings closely
for wear, then relube. Re-
peat the procedure on the
other side. If you don't al-
ready have them, thisis a
good time to install wheel-
bearing protectors.

Check your tires for
wear and replace them if
the tread is too smooth.
Don't forget to also check
your spare. If your trailer
has surge or hydraulic
brakes, inapect the brake
pads for wear and make

properly adjusted. (See your owner's
manual for specifications and proce-
dures.) Then connect the electrical
harness to your tow vehicle and check
all of the trailer lights, changing bulbs
when required.

Put chocks beneath the wheels to

revent movement. Also, put blocks
neath the trailer tongue and the
back end for the same reason. Consid-
er using a canvas cover that has a cen-
ter pole to promote water runoff. Old
canvas loses its waterproofing, so be
sure to spray it with a water guard
each year.

Don't forget to visit your boat ocea-
sionally to];ﬁleck on its hibernation. If
you've put it to bed properly, it
shouldn't require more t?lan a few lov-
ing pats on the transom,. ™

sure the settings are A squeeze from the lube gun does the trick on the bearings.
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OWNERS REPORT

%

MITSUBISHI ECLIPSE,
EAGLE TALON,

ol

PLYMOUTH LASER

The Diamond-Star coupes win hearts with sexy styling and bang for the buck.
BY MICHAEL LAMM, Contributing Editor; PM Photos by Ron Hussey

@ In 1885, Chrysler and Mitsubishi
teamed up to build a new factory in
Normal, Illinois—Diamond-Star Mo-
tors Corp.—and it wasn't long before
this marriage produced a set of preco-
cious triplets; the Mitsubishi Eclipse,
Eagle Talon and Plymouth Laser.

Response was instantaneous and
uniformly positive, The Diamond-
Star sport coupes quickly emerged as
best buys in their elass,

Chrysler gets credit for the styl-
ing—a significant credit, judging by
the responses of our surveyed owners—
while Mitsubishi handled the engi-
neering and interior design. The cars
are based on the Mitsubishi Galant
sedan platform, with the wheelbase
shortened from 102.4 in. to 97.2. The
standard suspension system and 4-
wheel disc brakes are also from the
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Galant, as is most of the optional all-
wheel-drive system,

All powertrain components are
from Mitsubishi's facilities in Kyoto,
Japan, but there are enough parts
from U.S, sources to give the cars a
loeal content rating of about 60%.

The coupes offer two engine dis-
placements in four power ratings.
Standard eoupes in the Laser and
Eclipse lines use Mitsubishi's 92-hp
1.8-liter sohc Four, smoothed by twin
balance shafts. Next comes a 2.0-liter
dohe 16-valve Four, rated at 135 hp—
a rating that leaps to 180 hp with the
addition of a turbocharger and inter-
cooler. And with awd, the output
spools up to 195 hp,

Transmission choices are the more
or less universal 5-speed manual
(standard) or 4-speed automatic. All-

wheel-drive versions use a center dif-
ferential with viscous drive and have
a more sophisticated toe-compensat-
ing independent rear suspension in
place of the simpler beam axle found
underneath front-drive models.

Chrysler Chairman Lee lacocea
once remarked that many Americans
buy Japanese—versus .8, —brand
cars almost az a reflex, He used the
Diamond-Star triplets as an illustra-
tion, pointing out that these are es-
sentially identical cars, built in the
same plant. Two are sold by Chrysler
dealers and one by Mitsubishi. But
even though Mitsubishi has far fewer
dealers than Chrysler, it's the Japa-
nese nameplate that sells in greater
volume,

The striking sales disparity, ac-
cording to lacocea, lies in a perception
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OWNERS REPORT
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that the Japanese brand name prom-
ises better quality,

Several of the owners in our survey
group vindieated Iacocea’s position, A
Kentucky counselor, for example,
wrote on his questionnaire: *I think
what really sold me on the Eclipse
was finding out it's made by Mitzubi-
shi. Japanese cars and their attentive-
ness to mechanical perfection is re-

Cockpit-style Instrument and control layout  in awd tune, the Mitsubishi 2.0-liter dohc
16-vaive turbo Four generates 195 hp.

spected by this car buyer.” Is functional as well as attracthve,
Total miles driven: 1,683,928 Average 1.4
Average miles 7459 Poor 0.5
Furchase price: Braking:
Average 14,512 Excellent a2.4%
Rujsp 1600  Good a2
Why did you choose = [ - Average il
Bl.lru;l:;p!"‘ - 0.5
f Owerall performance
m‘\'ﬂur 40.7 Excellent 61.0%
Performance 2.0 (Gond i5.2
inn 19.8 Average 1.9
E 14.5 Poor 0.0
Model choice, Eagle Talon: Control layout:
Talon (base coupe) 164% Excellent TEH%
Talon TSi all-wheal drive 18.2 Good 4.9
Talon TSI Average 1.8
thl.clmlu. Mitsubishi Eclipse: Poar 0.5
Eclipse GS 16V B. Instrumentation
Eclipee (hase cou g1 Exceflont T2 8%
Eelipsa GEX i.]l-'wbuseldnve 6.0 Good 24.9
8 Turbo 27 Aversge 2.3
Model choice, Flymouth Laser: Poor 0.0
Laser RS 1E3% Driver sightlines:
l.lm'l'buempej 8.8 Excellent IR
Rﬁm 4.1 Good 364
ML, W¥.I Avernge 21
l}:hw Four 27.9%28 Poar T4
2. 0-liter Four 24.828.5 iffic liloes:
2.0-liter turbo Four 21783 %ﬂnﬁ T6.5%
2 0-liter turbo Four, awd 211254  Handling h1.2
Transmission cholces: Enging power 318
Bespeed manual 67.00%  Owerall performance 7.1
& sutomatie .0 Comf miness np
power: Low 18.8
Excellent 5.0 ﬁlﬁh“kh:
Good .9 rrearward vision 16.6%
Average 3.7 Rear soat too small 13.6
Poar 0.5 Front seat adjustability 10.6
Handling: Insufficlent power 10,4
Excellent TA.1%  Nocomplaints 2.4
Groodd 20 Puint ehipa easily 6.2
* Percentages might not equal 100% doe Lo rounding up or insufficient data.

Eili"dllt.ltdm {manal) 6.2
gues
Hetter rv:m|mn 16, 5%

Better low-rpm accelerntion 10.1
Front seat height adjustment 9.5
Chip-resistant finish

More interior

Improved shi {manual)
W anship opinion:
Excellent

Gomd

Average
Poor
Comfort opinlon, fronl sesta:
Excellent
Emd
VEruge
Poar
Comfort opinlon, rear seats:
Exeallent
Eﬂnd
VErage
Poar
Mechanleal trouble?

Power windows
Electrical system
Alr conditioni

Repairit i
Mo

Yes
Dealer repairs salisfaciory?
Yes
No
Dealer service opinion for the
Plymuoiith Laser:

!335 a8 poaakR 2B BES. ,:E?EE e BE s
.;3 _|S —-—=h:hh.$ -:ns -IH—-E mmu; DMIE B O

SUMMARY OF DIAMOND-STAR COUPE OWNERS REPORTS*

Excellent 36, 075
s 60,0
VETUEE 4.0
Poor 0.0
Dealer service opinion for the
Mitsubishi Eclipse:
Execollen 3.9
Eu'l:ld 41.3
verage 17.6
Poar 39
Dealer service oplnlon for the
Eagle Tulon:
Exceflent IL4%
e 16
Verage 17.
3.9
Orverall service opinion:
Excellent 32.2%
il 5.9
Avernge 18.1
Poor 3.7
Number of vehicles owmed:
This vihicls only 37.0%
Two vichicles 6.7
Threevehicles 15.7
Four ar more 18.6
Principal driver:
Male Bl 5%
Femalke 456
Equal 0.9
T distribution of owners:
naddizr 29 0. 5%
B0-48 yeurs 412
Bl prlus 23

Based on your experience, would
ruu :':.'.’I a Diamond-Star coupe if

it to do over agsin?
4%
M.l]lbe 207
No 78
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As our questionnaires piled up, it
became clear that many Eclipse own-
ers believed their cars had been built
in Japan, or by Japanese workers.
And as a result, it came as no great
surprise that the Eclipse received a
better workmanship rating than the
Chrysler-badged cars. Only 19.2% of
the Eclipse owners surveyed reported
needing repairs, versus nearly twice
that number for the Laser and Tal-
on—37.1% and 35.2%, respectively.

‘Poor man'’s Stealth’
Regardless of brand name, though, all
three cars checked out similarly in
terms of comfort, handling and econo-
my. The main reason people chose one
of these triplets was styling. Most re-
spondents also noted that these
coupes make driving a lot of fun. “A
poor man's Stealth,” noted a New Jer-
sey craft supervisor,

Consistent with driving fun, 67%
chose the 5-speed manual gearbox
(which drew its share of complaints).
Just under 10% ordered turbo-
charged engines, while over 18% opt-
ed for an all-wheel-drive package
(which includes the turbomotor).

Over45% paid the $628-3925 premi-
um for ABS. Airbags aren't available,
and grumblings were heard about the
motarized front shoulder belts.

Front seat comfort satisfied 4% of
ourowners, even drawing praise from
tall drivers, but the abbreviated rear
buckets—typical of 2+2 coupes—
were rated fair to poor by almost T7%.
No one, though, chose these cars ex-
pecting to take the rear seats seriously.

The largest number of mechanical
complaints—28,8%—centered on the
eruise control, In early models, a vae-
uum leak caused false signals to the
actuator. Replacing a vacuum hose
fixed the cruise problem,

Another big gripe had to do with re-
stricted vision out the back window
and rear quarters. The problem stems
from a combination of low seats, wide
roof pillars, bulky headrests and the
high tail on models with rear-deck
spoilers, However, instrument and
control layout received good marks.

Star loya

The Diamond-Star cars face a broad
range of competitors—imported and
domestic. Despite all these tempta-
tions, though, our Diamond-Star
owners agreed they'd gotien the best
deal—as well as the best-looking
deal—for their money. And even
though many of these owners will
probably move up to something with
four doors next time around, nearly
T70% said they’d happily buy an
Eelipse, Laser or Talon if they had it
to do over again. ™
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However, broad roof plilars, high rear-deck spoiler and low seating position restricted rear
vision for some owners. Paradaxically. Mitsubishi models outsell those from Chrysler.

EDITORS REPORT

@ Attheir introduction three years ago,
the Diamond-Star trio—Mitsubishi
Eclipse, Eagle Talon and Plymouth La-
ser—immediately hustled to the head
of their intensely competitive class.
With their aggressive good looks, tech-
nical sophistication, excellent perform-
ance and attractive pricing, the new
cars quickly came to be regarded as
best buys on the long and tempting
sport coupe menu.

But this is a menu that changes dra-
matically from one year to the next. As
we roll into 1993, there are several new
entrias to templ shoppaers—Ford's naw
Probe GT, Mazda's MX-6, Honda's
190-hp VTEC Prelude, 1o name just a
few. To find out how the Diamond-Star
trio stacks up today, we strapped on a
Mitsubishi Eclipse GSX for a lew days
of L.A. cruising and California back-
road blasting.

The GSX—Mitsubishi's equivalent
of the Eagle Talon TSi and the Plym-
outh Laser RS Turbo AWD—is the top
of the line, equipped with an impres-
sive list of go-fast goodies: all-wheel
drive, ABS, limited-slip rear differential
and a urbocharged, intercooled 2.0-li-
ter dohc 16-valve Four, producing 195
hp at 6000 rpm. Even with 3093
pounds of awd Eclipse 1o haul around,
this is enough punch to get you from 0
to 60 mph in less than 7 seconds. We
suspect the lfew owners who found
their cars short of grunt opted for one of
the normally aspirated powearplants.

There are some areas where the Di-

Star Quality

amond-Star cars fall short of their com-
petitors. Our GSX test car was a little
noisy under hard acceleration, the shift
linkage isn'l as precise as some, the
tiny sound system controls are ex-
tremely difficult lo use when the car is
maving and we agree with owner com-
plaints congerning resiricted rear vi-
sion, Also, torque steer is an irritating
problem in front-drive turbo models. Al-
though few of the owners in our survey
group opted for the front-drive turbo,
we're still surprised that we didn’t hear
more torque-steer complaints.

On the other hand, there's a lot of
performance wrapped up in this sexy
little package. Although there's a fair
amount of body roll, handling is good,
particularty in awd models, and braking
perlormance rates with the best.

Qur GSX test car was equipped with
6-way adjustable bucket seats that in-
cluded adjustable lorso bolsters, but
even on basic models the seating rain-
forces the sporty ook and feel of thesa
cars. This can also be said lor the
control and instrument layout arrayed
around the driver. It's a cockpit-style
design that still looks fresh after three
years on the market.

At 520,577, our loaded Eclipse GSX
can't be called cheap. But measured
agains! comparable competitors, this
car still represents an exceptional val-
ue. And for drivers who don't need the
whale high-tech laundry list, the lesser
members of the Diamond-Star lingup
rate as bargains. —Tony Swan
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In a micro-brewery, high-tech is served by the glass.

BY STEPHEN A. BOOTH, Contributing Editor

® Order a beerat Zip City and you'll
get a remarkable brew not found any-
where else. And while no ane will dis-
pute Zip City's special claim, hun-
dreds of other establishments across
the country are also voicing their
uniqueness with home-grown beer.,

Like a growing number of restaur-
ant/bars in both large and small cities,
New York's Zip City is more accu-
rately deseri as o micro-brewery.
Zip City brews beer on the premises,
in full view of its clientele. Brewmas-
ter Jeffrey Sillman and others like
him are pushing back the clock to a
simpler era, when the beer enjoyed
by most Americans was produced lo-
cally. And while brewing beer may
not sound overly complicated, high
technology is what makes a place like
Zip City work,

“There's nothing wrong with a Bud
or any of the packaged beers,"” says
Zip City's Sillman. “It quenches your
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thirst, it's refreshing, and that's the
job it's supposed to do. Our kind of
eer, though, has a different purpose.
It's samet%ning you enjoy with food,
something you sip while you converse
with friends or just ruminate over."”
While Zip City is at the forefront of
modern micro-brewing, the recipe for
success is deliberately simple. Be-
gides a heaping dose of the brewmas-
ter's knowhow, all that goes into the
beer is water, barley, veast and
hops—the only ingredients permitted
by the Bavarian Reinheitsgebot, or
Purity Law, of 1516. The carbonation
that occurs on its own, in the barrel, is
what winds up in the glass. There's no
controlled injection of carbon dioxide,
as is necessary for packaged beers.
This is pretty much the formula ob-
served by America's 252 other micro-
brewearies—the designation accorded
to facilities that produce fewer than
15,000 barrels a year (at 31 gallons per

PR PHOTSS BY ROY ATTAWAY

barrel). While individual micro-brew-
ery output is small, collectively their
impact is growing larger. Last year,
micro-beers outsoeld import brands in
Seattle, Washington, according to the
National Microbrewers Association.
Portland, Oregon, should achieve the
same distinction this year,

Belly-up to Zip City's bar and your
eves are drawn to two huge, shiny
copper vats. You might see some-
thing similar at other brew-pubs, but
these tubs are linked by a high-tech
computer panel with rows of buttons,
electronic readouts and green and red
indicator lights.

What you're seeing is the Rolls-
Royce of brewing, the galm BrewMa-
tic of Vienna, Austria—3$400,000
worth of hardware born of American
patents and one of only 29 worldwide
(Canada, Israel and Russia each have
one—the rest are quenching thirsts in
Europe). Unlike many other micro-
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breweries, the tanks are displayed
openly, raised on a sort of poop deck
where the lab-coated brewmaster
uses his nose and computer to control
the vessels under his command.

Other brew-pubs, with so-called ae-
tive boilers at customer level, must
shield the vats behind safety glass.
But Zip City’s gas-fired boiler iz in the
basement, a configuration unique to
the Salm system. The beiling contin-
ues in pressurized valves that con-
stantly circulate the liquid mash
through some 450 pounds of grist
—malted barley—in the bar-level
mash ton (German for vessel) and
lauter (grain-catching) ton.

“The flow is always through the
boiler, but with the pressurized boil-
ing in the valves, we get 95% energy
efficiency,” says Sillman, explaining
that other systems, which bo Yun]y in
atank, inevitably dissipate ener,

After an hour or more of boili ng,
during which hops are added three
times for their preservative, flavor-
ing and aromatiec values, what
emerges from the copper vessels is a
translucent liquid called the wort
(pronounced “wurt”), an unferment-
ed malt-hops-and-water mixture,
From here, things go downhill.

In the cool basement stand another
18 tanks, an explosion-proof room for
storing some 5 tons of barley and a
$9000 mill for cracking it. The mill
gives you more control over the grist,
and you can check the quality of the
kernels, says Sillman. Zip City ware-
houses several different grains, with
evocative names like Munich, Vienna
and CaraPils.

The 18 stainless-steel tanks include
four for serving, nine for storage
(called lagering), three fermenters
and two whirlpools. The whirlpools

are used to siphon off solids left from
the mash. From here, the clear wort
goes to the fermenting tanks, where
the special brewer’s yeasts are added
—aor “pitched.” The yeasts can be re-
used about a dozen times.

Fermenting takes about a week,
because Zip City makes only lager

beers. Most micro-breweries make

ales—a simpler, quicker and less cost-

ly Erucesa. Ale yeasts are fermented

t higher temperatures (55° to 75° F)

for only about three days, and then
d for two weeks,

By contrast, lagers use _veaat.u that

Quality contro Is the secret of success for Zip
City brewmaster Jeffrey Siliman.

ferment long and cool, beginning at
about 55° F and coming down to about
387 at the end of a week. After fermen-
tation, Sillman transfers the brew to
the In.gen.rﬁu—ur aging—tanks, This
stage lasts from three to eight or more
weeks, depending upon beer type.
Duringthi,atime, the temperature re-
mainsat38°F.

One day before the beer is trans-

SERVING TANK
265 GAL)

(STORAGE]
TANK

HOW BEER IS BREWED

LAGERING mmmm WHIRLPOOL

At Zip City, the master control board is located at bar level between the copper mash ton and

lauter ton, where grains, hops and water mix. Oxygen-free serving tanks and cool pipes keep
the brew fresh and cold on the way to the long-nozzied tap.
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ferred to the serving tanks, the tem-
is b t down to 35° F to
settle the yeasts. The finished prod-
uct rests at 39° in the serving tanks
and emerges at about 427 in the
glass—the “perfect” drinking tem-
perature, according to Sillman.

The temperature at all of these
stages is regulated by changes Sill-
man programs into the Salm Brew-
Matic's computer. The actual cooling
is performed by an energy-saving
exothermic system: The cooling ele-
ment is contained in plastic balls that
alter their state to either generate or
store cold.

Although what Sillman calls the
“world’s smallest computer-con-
trolled cellar” costs twice as much as
typical micro-brewing facilities, he
says the savings in man-hours and en-
ergy will pay off in the long run.

“More tanks! More tanks! We've
been running at capacity since we

" laments Si . Expansion
ca]] for another fermenter :md
Ege tank, plus two more serving
eservmgtanksareastm:.r

in ﬂlemselvm.

In many bars, Sillman explains,
ke beer is ed up to the taps
byﬁen?pmsﬂd ;ir’u?hﬂut air is the ene-
my of beer, causing oxidation and
spoilage. “Better g push the beer
with earbon dioxide, and this is okay if
the goods move fast, But the gas is
raandl:,r abaorﬂhc} into I:nlgf beer, espe-
ci ven the surface area in

gt v e

le G:ty s Salm tanks beat nature
by containing the beer in Mylar blad-
ders that are not permeable to gases,
Compressed air squeezes the blad-
ders pushing the beer through chilled

pipes to the The taps are unusu-
al in that they have extra-long nozzles
thatmnchtuthehu-ttum of the serv-
i & for pouring in the Bavarian

-first manner. The bartender
first blows a thick head of foam into
the glass, then slowly fills it from the
bottom so that the head rises and
floats above the beer—protecting it
from damaging air.

Zip City’s beer is translucent, not
clear and transparent, because Sill-
man doesn't filter it. The beer tastes
rich and smells intensely fresh be-
cause he doesn't pasteurize it. This
isn't nece because the beer trav-
els only 35 ft. from tank to tap, and
sells out before any spoilage can oe-
cur. As for filtering away sediments
or veast particles, that, to Jeff Sill-
man, is a matter of taste—and health.

“We feel that natural beer has more
flavor, character and is healthier for
you," says Sillman. “That's why the
Germans call it liquid bread.”
Anybody hungry? ™
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AUTOMOBILES

LONG-TERM

® Since our last update (July "92), the Farewell to one of GM’s best, ingress and egress, the squeaks and

PM long-term test fleet has pone from  3nd our torture-test results, rattles and the several electrical
virtually all-new to almost mature. squawks we've encountered. Frank-
This time around we're saying good- lv, we expected better from a $43,000
bye—reluctantly—to an exeception:l cur. And we had none of these prob-
Oldsmobile and examining the re- lems in the last Corvette we tested,
sults of a test diet consisting an ‘87 convertible,

primarily of full-time, flat-oul {in the other hand, with the
driving. hardtop removed, softtop down

and the Vette thoroughly in
Chevrolet Corvette summer mode, all the minor ir-
Convertible ritations quickly faded. We
We've now driven our '92 Cor- spent most of the summer this
vette through winter, spring, wiay—top down, wind in hair
summer and autumn. And as we and sun on forehead. And you
prepare to return it to Chevro- know what? All is forgiven,
let, one fact becomes erystal We don't care about the CD
clear. The combination of the player that guit, then healed
new-for-'92 Goodyear G3-C itsell. We don't care about the
tires and the Acceleration Slip door latch that came loose or
Repulation (ASR) system the eruise control that never
makes the Corvette, for the really worked right. When the
first time in its 40-year exis-

top is down and you are en-
tence, a true car for all seasons. joving 300 horsepower and

No longer do you have to world-¢lass handling, there
park the Vette all winter, to be is no finer sports car any-
brought out only on those days where on Earth.
when the roads are dry and As the Corvette departs
clean. Now you can blast our test fleet, we'll reiterate
through just about any road one sore point again until
condition you'll run into— someone at Chevrolet lis-
short of very deep snow or . tens. We still thinkit's a
mud—and get through. No disgrace that the lowliest
more white knuckles every Chevrolet truck has better
time you see a snowflake while instrumentation than the
driving a Corvette. No more Corvette. —Joe Oldham
wishing you had the clapped-
out family clunker when the
weather turns foul.

No, none of that anymore.
Today's Corvette is a safe,
stable ride that you can drive
with confidence through
good weather and bad, over
wet, slick, even snow-cov-
ered roadways and hardly
slow the pace. No, the "92
Corvette isn't a Blazer, but it
no longer gives you heart at-
tacks either. Any of you who
have driven a Corvette on a
snow-covered road knows
what we're talking about.

Toyota Camry LE
With 5654 miles of Califor-
nia streets and freeways
behind it, our Camry just
keeps getting better,
Though the world is in-
creasingly filled with ex-
cellent Vb6 engines, the
Camry's 3.0-liter 24-valve
dohe stands out. Smooth,
quiet and powerful, the
Camry's V6 and 4-speed
automatic deliver seamless
all-around operation that
reminds us of the best traits
of American V8 sedans from
This iz not to say that the Cor- the '50s and '60s. And the V&
vette is a perfect car, the wonder hasn't used a drop of oil other
machine of the age. Far from it. CHEVROLET CORVETTE than a change at 3077 miles.
We've mentioned the difficulty in CONVERTIBLE We're also impressed with the car's
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range. During some long-haul LA-to-
San Franciseo freeway blitzes, we re-
eorded a4 couple stretches with almost
450 miles between pit stops, On both
of these excursions, our fuel economy
elimbed to over 26 mpg, 2 mpg higher
than the EFA highway projection for
this car/powertrain combination.
Considering the average speeds on
these trips, this is an especially im-
pressive performance,

Our overall fuel economy stands at
21.7 miles per gallon,

Sitting ina car for 400-plus miles of
nonstop motoring provides the driver
with an exceptional comfort index.
Here, too, the Camry is virtually im-
possible to fault. There's plenty of
room for the driver to adjust his posi-
tion frequently to ward off fatigue.
The seats never start feeling like a
picket fence and the occupants can
converse at living-room volume lev-
els, regardless of the car's velocity,

Like the Olds Eighty Eight, this
one will be tough to part with when
the test is completed.

—Tony Swan

Pontiac Bonneville
SSEi

Beware! This car is addic-
tive. You slip into a tan

leather bucket seat, 4
crank up the super-

charped, fuel-injected 3.8-liter V6 en-
gine, put it into gear and you just
want to go, and go, and go. This is a
car for driving,

Packing 205 hp, the engine is more
than eager when you put the pedal
down. You never feel like you need
more power—not in this Bonnie,

And the S5Ei's suspension calibra-
tion is well suited to the powerplant—
which means you won't like a steady
diet of inner-city potholes in this car.
What vou will like is twisty 2-laners
and expressway on-ramps.

Bo yes, we love driving our test
Bonneville. But we also have to re-
port that the car has had its share of
bad days since our last writeup.

At about 3400 mileg, the engine's
cam sensor decided to pack it in. The
computer put the engine into the
limp-home mode and we were able to
get the car back to the PM garage.
While the car was at Cunningham
Pontiae, in Queens, New York, for re-
pairs, we also asked the dealer to fix
three pieces of interior trim that had
come loose while bouncing around on
those inner-city potholes, Cunning-
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ham's service department successful-
ly repaired the engine and two of the
three trim pieces—all under warran-
ty. We have not had any engine prob-
lems since, but the trim pieces have
come loose again,

By the way, several other maga-
zines have tested Bonnevilles this
year and apparently ours was the only
test car to have these problems. And
at 7600 miles, we've had no other
difficulties. —Joe Oldham

Ford Crown Victoria
Touring Sedan

One look at the $27,000 price tag on
this top-of-the-line Ford may set you
back. But the 1992 Crown Victoria
Touring Sedan iz loaded with a lineup
of safety and convenience equipment
that's surprising to find in atype of car
that some may regard as a leftover
from another era,

Yes, it has antilock brakes. Yes,
traction control is included. And yes,
there are two front-seat airbags. In
addition, Ford threw in a quick-
defrost windshield, leather seats,
enough electrical assists to outfit a
midsize video arcade, alloy wheels
and an air-spring rear suspension,
I= this a full-size car? Yes,
[# this about as fully
equipped with the
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muost up-Lo-date accessories as you
will find on & high-production model?
Yes, Can you take this carto any road
surface and expect controlled han-
dling and dependable high perform-
ance? Yes.

After almost 15,000 miles of road
conditions varying from hot dry pave-
ment to wet ice and snow, the sohe
4.6-liter VB-powered chassis re-

mained responsive and quietly un-
perturbed.

About the only operating flaw that
we've logged during all these miles
with the Crown Vic is with the 4-
speed automatic overdrive transmis-
sion which sometimes—especially at
startup on a cold morning—was slow
to deliver full power in low gear.

For a car that weighs almost 2 tons,
with a 210-horsepower engine, the
Crown Vie fuel economy is one of its
most rewarding features. We meas-
ured more than 20 miles per gallon in
mixed highway/city driving when
new. Then it gradually improved to
more than 24 mpg.

The appearance of the Crown Vie
passenger cabin is just as much a de-
parture from earlier models as its ex-
terior. Gauges are large, round and
analog—and they are located directly
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in front of the driver.

A minor eriticism here is the use of
& band of fake wood trim on the face of
the panel. Its black coloring with in-
distinet gray grain is unlike anything
yvou'll see in nature. Why this sort of
trim is still regarded as a luxury touch
is a mystery Lo us,

For all its convenience and com-
fort, Ford dropped the ball on one

oint: The car has no cup holders.
iven Cadillac’s Fleetwood Brough-
ams have special cup holders for
Pete's sake,

As for inherent quality, this Crown
Vie ranks with some world-class cars.
[t sole assembly defect was a minor
“itch" in the 1P that we heard only
when traveling on rough roadways.

Five years ago, anyone buying this
Crown Vietoria would have been ask-
ing for trouble, An American sedan,
loaded with a laundry list of extras
like antilock brakes, traction control
and automatic locking was certain to
gelf-destruet somewhere. At least
that was the cutlook befare U. 5. auto-
mikers got smart about quality,

With today's Ford, the picture is
completely different. After all these
miles of mixed city/highway driving,
the 1992 Crown Victoria Touring Se-
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ilan hums along without a hiteh. All
systems are go and have been
throughout its 9-month life on the
roal,
Stop this car only for oil and flter
changes. No more needs to be done,
But today, dependable quality is

just the bare minimum that new car

iJlI}'L'I!':\ look for,
—Jim Dunne

Nissan NX 2000
As we expected, road racing is show-
ing us things about our Nissan NX
2000 that no amount of street use
could ever reveal. The braking sys-
temis an example. Road tests have al-
ready told us that the NX 2000 stops
well. But no road test ever subjects a
braking system to the repeated
heavy demands of racing. We're
pleased to report that the NX 2000
not only delivers good stops the
first few laps, it continues to do so
from flag to flag, with excellent con-
trol and without a trace of fade. In
fact, the NX 2000's brakes give it a
idistinct edge versus the principal
competition in its racing class—ecars
like the Honda CRX Si, Toyota MR2
and Mitsubishi Mirage Turbo,

Handling is another strong suit.
Though the NX 2000, like most front-
drive coupes, has inherent under-
steer, its standard viscous limited-
slip differential provides good grip
coming off corners and, more impor-
tant, prevents wheelspin,

On-track experiences have also in-
creased our respect for this car’s en-
gine. The 140-hp dohe 16-valve 2.0-
liter Four behaves very much like a
pure racing engine—free-revving,
with lots of midrange punch. It's
clearly the hottest powerplant in the
subcompact coupe class,

As we mentioned in our first re-
port, we're augmenting our torture-
test with an evaluation of Valvoline's
new synthetic oil, and this has proved
to be a timely test. In hot weather
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with high track temperatures—in
California, they're the only conditions
our car has seen—the NX 2000's bot-
tom-breathing cooling system tends
to build up heat. When the computer
sees heat, it retards ignition timing
and richens the fuel/air mix, which is
fine for engine preservation, but not
50 good for racing performance.

One of the many benefits claimed
for Valvoline's synthetie, which was
developed with racing stresses in
mind, is superior heat dissipation.
And we can say that we've seen a
small but measurable reduction in op-
erating temps since we've been using
it. This is a trait that pays off not only
in racing, but in heavy-duty work like
towing, too.

Valvoline also has stacks of dyno
runs demonstrating horsepower
gains with the synthetic. This is
tougher for us to assess, partly be-
cause we haven't had our NX ona
dyno, but mostly because so many
other guys are using it too,

—Tony Swan

Cadillac Seville

This iz the second report on our "92 Se-
ville long-termer, and we can report
that this car gets more admiring
glances than some of the exotic sports
cars we've driven in the past few
years. Everyone who sees it thinks
it's a beautiful car. And it is—possibly
one of the most beautiful to come out
of General Motors design studios in
VEears.

The Seville is also beautiful on the
road, We've taken several long trips
with the car and, thanks to the speed-
seneitive suspension, responsive
steering and its growling 4.9-liter
fuel-injected aluminum V8, this car
just gobbles up interstates. And even
though it lacks the aggressive han-
dling of the STS edition, it's no slouch
on the byways, either.

[f we have one gripe with the han-
dling, it's that the suspension engi-
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neers went too far in the softness of
the ride at very low speeds. Once the
car reaches about 20 mph, the com-
puter begins to stiffen things up nice-
Iy, and from there on up it's just pure
driving pleasure.

So far—T7105 miles—nothing has
broken, fallen off or failed to work

properly.
—Joe Oldham

Oldsmobile Ei
Eight Royale Lgsl;ty

This iz a tough one. It's time for us to
give back the Olds Eighty Eight Roy-
ale that we've lived with for the past
year.

Frankly, we don't want to,

After spending 10 months and al-
most 20,000 miles with our LSS, we
have to say that this is one of the best
cars General Motors has ever built,
If you've been looking for flaws, as
we have, you've probably noticed
that our periodic reports on this car
have been, well, dull. There just
hasn't been anything to report in the

way of problems.

No, no car is perfect. Not even this
one, But what we can fault falls into
the category of personal preference.
A couple of editors thought the seats
were mounted too low, even in the full
up position. A couple of us felt that the
dash was poorly designed and not
very well integrated with the rest of
the interior. A few complained about
the 18.2 mpg overall fuel economy,
despite the fact that we all drove the
car very hard.

Still, the Olds was ane of the favor-
ites of the fleet while it was with us.
And no one ever complained about the
roadahility, fine handling, great ride,
sumptuous leather interior and over-
all comfort of this car.

If you're thinking about buying an
Olds Eighty Eight Royale—and we
think you should—by all means order
the FE2 suspension, It transforms
the car from a very nice family cruiser
into a responsive sport sedan that will
make you start looking for the long
way home. —Joe Oldham
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From trench warfare in Europe to missile launchers
in the desert, America’s war machines have kept
the U.S. military on the cutting edge.

BY MARY SEELHORST

@ Irresistible Forece. A perfect de-
scription of the deadly technologies of
war that have nonetheless fascinated
millions of Americans over the past 90
vears. POPULAR MECHANICS used
this double entendre as the title of an
article, and Henry Ford Museum
chose it as a section title for the ex-
hibit “Possible Dreams: POPULAR
MECHANICS and America's Enthusir
asm for Technology." War and the
threat of war have long driven techno-

Mary Seelhorst is curniorof the “Possible Dreams™
exhibit ar Henry Ford Museum & Greenfield Vil-
lage tn Deardborn, Michigan.
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logical development, but never more
rapidly or with such destrugtive con-
sequences as in this century. From
turn-of-the-century submarines to
up-to-the-minute B-2 Stealth bomb-
ers, the irresistible foree that repels
enemies also attracts enthusiasts,

No exhibit on technological enthu-
siasm would be complete without a
look at military hardware—especially
not an exhibit based on POPULAR
MECHANICS. A PM reader once ob-
served, “With magazines like yours,
the Russians don't need spies—they
ean read it all in PM.” But despite its
importance to the magazine and the

LA HEITT Y D RO
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nation, the space allotted in the “Pos-
gible Dreams" exhibit did not allow
for tanks, dreadnoughts or aircraft
carriers, What to do?

Most Americans never see the stuff
of war firsthand. Interest in the ma-
chines of war often develops from
what we read in magazines, see on
television and play with as children.
S0 visitors to the exhibit will see mili-
tary toys displayed against a back-
drop of PM's military covers and
graphics—in many ways far more tell-
ing of our enthusiasm than the actual
hardware. After all, as a 1926 Poru-
LAR MECHANICS headline declared,
*Toys Make The Man."”

Toys never lag far behind state-of-
the-art hardware. “Regardless of
whether battles are fought from the
bomb-proofed trenches in France,
across a parlor floor or in a bathtub,
the exigencies of war are met with the
latest implements,"” read PM’s holi-
day toy review in 1915, Just after
WWII ended, PM commented, “So
far children haven't demanded toy
atomic bombs. But most of the other
weapons of World War 11 are avail-
able as playthings.” And even before
the Stealth bomber had been revealed
to the public, a PM cover sugpgested
itz shadowy form and toymakers had

[ Please burn to page 123)
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“I spend a lot of time

in a truck, so it has to be

comfortable. And
even though my
Ford pickup’s
built to stand u
to almost anything, it’s
a pleasure to be in. My wife likes the
seats and touches like the cnjj"ee cup holder.
She also likes the fact we can take the
kids along. Times have changed. And the
Ford full-size pickup’s cﬁﬂnged right
along with them.”

FHEEEE%EE Lsk your Ford dealer about the 1993 model F-Series Preferved Carve Progrom.
L AN

“Bewt-selling ™ claim baved on sales by Division. Buckle up—together we can sove lives.




COMPARISON TEST
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:nﬁ-a race car to San.

f,:;hiﬁur vaperfa&:;:d very well in
role—better W&‘E’-Pﬂﬂlﬁd
 But after all, the Astro isbasical-
: I;-ntmekhmtﬁmﬂmhtﬁgm

~ havioristrueklike. [fheavy hauling
- is one of your parameters, the As-
' trofSafari twins should be at the top

- of yourlist, If catlike driving is a
M priunt.y. there art! hel;terchni:es
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;._"tumhr li 1@3 by hauhng m:. auto |
‘back: The Astro's

-ﬂmmdn quality is civilized, its be-

With the minivan bazaar bigger
and better than ever before,
does Chrysler still rule? |
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Mitsubishi Expo SP, Nissan Quest GXE.

& s
........

with its Chiryeo sik

ng
Chrysler Town & Country hnd~ -

Plymouth Voyagér—the Caravan
has long been ﬂw mmwah gnid
ntan:iard

“Redesigned just over a vear agu

ourffargvm (292 model) had T-pas--
senger seating, a 160-hp 8.0-liver.

“sohe V6 (supplied by f.s'u]:nshj}

‘and a 4-speed automatie transmis-,

sion. Chrysler's minivan leadership

“meant thut the redesign could tocus®

on evolutionary refinements rather’
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The PM minivan street fair (top row, | to r.|: an‘mmarm“m
Caravan SE. Chevrolet Astro LT, Pantiac Trans Sport SE, Mazda MPV, mmmua
All-Trac; (bottom row, I. to r.J: Mercory Vlllager LS, Mittubishi Expo LRV Sport.

CaravansE
5 thmarevnfnttanmfma‘keowr.' ;
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shows to good advan-
tage inside and out, with an interior

“that’s better looking and more fune-
* tional, the fivst use gﬁn driver's air-
‘bag iy a minivan and a contempo-
rary exterior,

Az always, the Cmvm s long
suit is all-around driveability that's

- quiet, mannerly and 48 easy Lo man-

age as-any midsize sedan. We like

the smooth Mitsu V6, though
Chrysler's own 3.3-liter V6 offers
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NISSAN QUEST GXE

more low-end grant. And we found
the Dodge Caravan's driver sight-
lines to be exemplary.

But the Caravan falls a bit short in
seating flexibility. Some of the other
minivans offer seats that can be folded
up—or removed—more easily to maxi-
mize cargo volume.

But that factor, of course, is impor-
tant in proportion to your needs. And
in any case, if a carlike minivan is
what you want, you have to check out
the Caravan—or one of its clones—

'EHEUHULEI' ASTRO LT

DA MPV

because this is the standard by which
the others are judged.

Ford Aerostar

Eddie Bauer

Like the Astro/Safari twins, there'sa
lot of pickup truck lurking beneath
the Aerostar. This is another big,
strong workhorse that thrives on big
family-size loads and hard work. It's
also the only other minivan in this

fleet capable of serious towing.
Ford offers both 3.0- and 4.0-liter

V6 engines for the Aerostar. We opt-
ad for the excellent 4.0-liter, with its
man-size torque, which sends power
to the wheels through a 4-speed auto-
matic transmission. We were sur-
prised to learn that when you order
thiz combination, all-wheel drive is
built into the deal.

As the other maxi-mini of the
group, the Aerostar offers plenty of
room for seven passengers and some
of the best seats in the test. Like the
Astro, our Aerostar was awash with

SPECIFICATIONS AND DIMENSIONS

CARAVAN 3

1. Times rom a steady-siate 4010 70 mph, 1. Boest spoed achisved whils weaving throwgh 8 conas placed in line, 100 R apan. Spesds provide ndex of iranaient response
manbenances funclions.

3. Based on 12 basic

BASE FRICE/  ENGINES ENGINE ENGINE!  TRANS: WHEEL- TRACK WIOTH/  HEAD-, LEGROOM  CURB WEIGHT [ib.)

MANUFACTURER) PRICE  DISPLACEMENT HE. MET DAINE  MISSION  BASE/LENGTH FRONT/REAR  HEIGHT FiCm HPPWEIGHT RATIO
MODEL AS TESTED {cifee) TORQUE (M- LAYOUT TYPE iy fin.) fin.} i) {ih.hp)
Chevrolet §18.1458/ VEOWV 200 @ 4400 rpm!  froml  d-speed 1.0/ 85.1/ TT6 M 39.2/37.9383 3987
Astro LT $ 26,067 262/4283 260@ 3600 rpm  awd  aulomalic 1868 _B5.1 762 La1sdes3es 0 e 00
Dodge $20,5037 VES0OHC 142 @ 5000 rpm! ot 3-speed 1123 509/ 720/ H. 001385976 3274
Caravan SE §22268 18142873 171 @ 2400pm  front aulomatic 1781 62,1 B50 L 415376350 23.06
Ford Aerostar §23414/ VEOHV 155 @ 4000 rpm/  front!  d-speed 118.8/ 6.8 1.9 H:30.5381/384 3584/
Eddia Bauer §25605 2454015 225@2400rpm  awd  avlomallc 1749 615 7AE Lo 4147379370 23.10
Mazda $20685 VESOHC 155 @ 5000 rpm!  Wond  4-speed 1104 &0.0/ 723 H40.039.0037.7 010/
MPV § 26818 18032854 168 @ 4000mm awd  automalic 175.8 0.8 TOBE L 40634 8361 25 87
Mercury S ed  VESOHC 151 @ 4800 rpm/  frondf  4-speed 1122 3.4/ TAT  H 304387373 4015/

| Villager LS §26.015 16272060 174 @ 4400 rpm _ froml  auiomalic 169.9 B34 BTA  L:39.904 8087 26,42
Mitsubishi § 11,989 W DOHGC 16V 113 @ 6000 rpm/! ool S-spaed 99,2/ 57.5/ BE.7/ M 40,0038 8MNA 2723l
Expo LRV Sport 15852 11211834 116 @ 4500 rpm front marnual 168.6 575 B44 L 408736 1/NA 24,00
Mitsubishi $15009/ MSOHC 116@5000rmm/ font  4-speed 107.1¢ 575/ BET! M 303303360 3009/
Expo 5P §18.528  144/2051 136 @3500rpm  front  awlomatie 1774 57.5 B26  L:40.537.7/28.7 25.93
Missan $21,750) VESOHC 151 @ 4800 rpm/  frondl  4-speed 1122 B34/ I H 39473877373 B0/
Quest GXE $22050 182/2080 174 @ 4400mpm  front aulomatic 188.9 634 BTE  Lo39.934 8387 26,42
Pontiac $16225 VEOHV 170 @4B00rpm/ font  4-speed  109.8/ 58.7/ 746/ H:39.2387/375 3508/
Trans Sport SE §21423 2313785 225@ 3200pm_ fronl  aulomatic  184.5 60.9 B57 L 40.0/35.9/340 21.18
Toyota Previa §25518/ 14 DOHC 16V 138 @ 5000 rpm/ 1128/ &1.6( H: 39.4/38.5/37 8

All-Trac 526413 4B 000 187.0 L: 40.1/36 6/36.3
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extras, The Eddie Bauer trim pack-
age lends a spiffy touch, as it does in
other truck-based Ford products.
Ride guality tends toward the stiff
side, though our test crew gave Aero-
star a handling edge over the Astro,
Weak points are the comparative
lack of seating/cargo adaptability and
routine serviceability, which is about
the worst in the group.
MNevertheless, if vour minivan job
demands trucklike eapabilities, the
Aerostar merits a thorough tryout.,

e __fh'_"-\-'_—-\_p plls

Mazda MPV
Mazda's minivan resembles its Ford
and Chevy counterparts in that it em-
ploys a rear-drive pickup truck chas-
sis. But it's distinct from the maxi-
minis in size and agility, something
that's reflected in its slalom perform-
ance (helped a bit by its optional awd
gyvstem). The MPV is one of the few
minivans that’s actually fun to drive
on a twisty road.

Compact size has its drawbacks. If
real T-passenger seating is on your

agenda, you'll find the MPV eramped,
and the convertibility of seating to
cargo space is not very handy. We
also have mixed feelings about the
MPV's hinged second door on the pas-
senger's side, which can be awkward
ina erowded parking lot.

On the other hand, the MPV looks
good, operates quietly and serves
well as an all-around passenger vehi-
cle. Its 3.0-liter sohe V6 engine pro-
vides better-than-average punch and
has enough low-end grunt to handle

STEERING TURKING ARAKE FUEL ECONOMY ACCELERATION PASSING' BRAKING  700-FT.I Ml

TYPE/TURNS CIRCLE WHEELS, SVETEW |MPE EPA city/mwy.) 0-E0 MPH fmec.) ACCELERATION  &0-0 MPH CLALON SERVICEABILITY

LOCK-T0-L0LK LA TIRES FRONT/REAS M gest la-MILE {sec. @ mph]  40-T0 MPH [pec.) {f.) MFH INOEX

Powerrack & 405 152 8-in steal  Discidrum, 4-wheel ABS 1520 1285 1.7 154 542 6
pinien2 7 P215/TER15 11.6-in. vented S 5-in 20 2055689

Powerrack & 405 15 x B-in, alloy Discidrum 19723 158 10.2 136 &7.5 B
pinion/2 96 — F'E"E. TOR15 1!:_ 2-in./B-in. 243 2034887

Powerrack & 424 1d4x 5 £| - 51a~al Dls.; drum, rear-whesl ARS 1519 1295 10.6 195 54,2 1
pinion/2.75 P21570R14 10.24n.10:in 18.5 1813680

Powerrack & 3536 15« 6-in. alloy Disc'drum, rear-whael ABS 1518 15.6 8.7 157 58.2 &}
pinign3 & P215/65R15 10.1-in, vented/10.2-in 23 20.41/860

Powor rack & 394 15x55m aBoy Discidrum, 4wheel ABS 17723 16.7 10,8 162 57.5 a
pinign’.0 P205/T5R15 10.5-in. vented/10-in. 2B.1 21.02/87.2

Powsrmck & 334 tdx55in alloy Discidisc. 4-wheel ABS 2329 1285 BH 136 60,4 10
pimonA.15 P20OSTOR4 10.1-in. vented/8-in J4.8 18.9672.6

Powes rack & 360 14 x 55, sfloy  Discdisc, 4-whael ABS 21127 15.45 10.7 156 582 |

- pinkoni3 15 PROGTOR 14 10, 1-in. vented8-n 257 20.4/69.6

Powaer rack & 394 15z 6540 atioy Disc'drum, 4-whael ABS 1723 171 0.6 165 575 2]
pinion 3.0 P205/T5R15 10.8-in. vented'8_B-in 282 2127668

Powerrack & 380 15x6-in. alloy Disc'drum, 4-wheel ABS 1724 1285 8.3 167 555 B
pinsons3.05 P2OSTORS 10.8-in. vented’B. 8-in 236 19.06/72.78

Powerrack & 374 15z 6-in, stesl Disc/disc 17720 18.05 12.7 147 568 5
pinign' 3.5 _P215 §5ﬁ15 §.7-in, vened10.9-in, vented] 243 21.82/62.86

POPULAR MECHANICS ® NCWVEMBER 1592 55



bigger-than-average towing chores.
And if fun-to-drive is a priority, it just
about tops the list.

Mercury Villager LS/

Nissan GXE
While it's clear that Chrysler’s mini-
vans have spawned many competi-
tors, we thinlit these two are the first
to make a direect challenge to the
cham very suceessful challenge.
Virtually identical save for trim de-
tails, the Villager and Quest are simi-
lar to the Caravan and its clones in
most exterior dimensions. They are
longer than the standard Caravan,
however, by almost a foot—nearly as

The Caravan offers better front-
and middle-seat legroom, while Vil-
lager and Quest have more rear leg-
room and more cargo space behind it.

Jointly designed by Ford and Nis-
san and assembled at Ford's Avon
Lake, Ohio, factory, the Quest and
Villager also provide a driving experi-
enece that's as carlike as it gets. The
150-hp sohe V6 is smooth, quiet and
potent enough to satisfy most buyers
in this class. And steering feel is just
about the best in the bunch.

We were also impressed with the
new vans' routine serviceability,
which was near the top of the group.

agen
Eurovan

® Chrysler can reasonably claim to have
created the modern minivan, but the true
angin of the species can be traced to Ger-
many some 43 years ago. That's when the
first Valkswagen Microbus rolled onto the
scene, and VW has been updating the con-
cept ever since.

Until now. The new VW Eurovan aban-
dons the old rear-engine, rear-drive Micro-
bus/Vanagon fradition for a front-angine,
front-drive layout and a more asradynamic
body shell,

Tha Eurovan came along 100 late for our
test, but we can pass along some of its vital
slalistics.

Mot only is the engine-drive configuration
new, 50 s theangine. A 108-hp 2 5-liter Five
repiaces the old boxer Four, andis available
with gither a 5-spaed manual or 4-spaed
automatic. Although rated output seems
tame comparad o most minivans, Volks-

wagen places the Eurovan's maximum tow-
ing capability at 4400 pounds.

VW' s four decades of axperience shows
fo advaniage in the Eurovan's inferor val-
ume, 201 cu. ft.—lops among minivans and
amazing in a package that's hardly any
longer than a Honda Accaord sedan. The
new van also leatures low step-up and lift-
over heights, for easiar access and loading

Specifications
Price range £16,640-521 850
Layout Front-engine, front-drive
Engine 108-hp 2.5-liter sohc L-5
Transmissions 5M, 44
Wheelbase 115in.
Track, fir 62/60.6
Length 186.6 In.
Width T2.4in,
Height 75.60n,
Curb weight 3800 Ib. (est.)
Brakes Disc/drum (ABS optional)

With almost 10 years of develop-
ment behind it, the Caravan offers a
range of powertrain options that
won't show up in Nissan or Mercury
showrooms for a while—three differ-
ent engines, three transmissions and
awd. It alzo has a driver’s airbag and
an optional integrated child seat,
things the Quest and Villager lack.

But the newcomers still score well
onthe safety scale, with side intrusion
door beams, reinforced center pillars,
front and rear erush zones and 5-mph
bumpers—well encugh to meet 1593
federal safety standards for passen-
ger cars (as distinet from trucks),

And when it comes to rearranging
seating to improve cargo space, the
Quest and Villager have the advan-
tage. The center seat backs fold flat,
creating tables with built-in cup hold-
ers. The rear seats fold up to expand
the rear cargo area, and with the cen-
ter seats removed, the rear seats can
slide all the way to the front seat
backs on built-in rails.

If the center seats could be re-
moved without a wrench, this would
be the most flexible setup of all. But
even so, it gives Quest and Villager an
edge over the Caravan—enough of an
edge for these two to emerge as a joint
tester's choice among the carlike
minivans,

Mitsubishi Expo SP/
Expo LRV Sport
Here, as elsewhere in the automaotive
spectrum, Mitsubishi goes its own
way. Infact, the Expoand Expo LRV
are so different that Mitsubishi re-
fuses to call them minivans, The offi-
cial designation is sport wagons.

Well, dimensions notwithstanding,
they look like minivans to us. More
important, they have minivan traits
—muore cargo capacity than sedans or
station wagons of comparable wheel-
base, flexible seating and, for the
Expo at least, places for seven.

Although the Exﬁm is compact, it's
almost as long as the Caravan, with
comparable legroom in the first two
rows of seats, Third-row legroom,
however, is skimpy.

There's also considerable adjust-

{ Plenae liven 1o page 129)
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A Comfortable Home This Winter Starts
With CertainTeed Insulation Today

There are a lot of ways Certainleed Fiber Glass Insulation can be a comfort to you. For
starters, it can help keep your home warmer in winter and cooler in summer, while it helps
save’ on heating and cooling bills, too.

And CertainTeed insulation helps filter out noise as well. Insulate interior walls and
ceilings around kitchens, bathrooms, bedrooms and in-home offices to help make every
room more quiet.

Plus, by using the right amount of CertainTeed i
Fiber Glass Insulation when remodeling, you can s b i g sakon “]I i1
add exciting design features to your home - like 2-38 | |

cathedral ceilings and larger picture windows -
while retaining thermal efficiency.

e, L e i i
For more information, see your local building .
materials retailer. Or call Certainleed at 1-800-782- CertalnTeed ﬂ
8777 It’s a move you'll be very comfortable with. S,

“Bdwrag vary Find oot why oy e eller s 1ac1 el on A-vafuss. Highes A-valugs mean gIREIET esulaing power
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Electric Energy Efficiency—
A House Open to Ideas :::~

the key to a
future that preserves our environment while providing the creature comforts
we take for granted in our homes. Basically, there are three steps to making
vour home a model of efficiency. Step 1: Make sure you have a properly insu-
lared thermal shell. Step 2: Install efficient eleceric lighring and appliances.
Step 3: Control your home environment with convenient automation devices,

"['L'ISI'I'.']IE‘EI hc]uw Ant sOme l.:li'I tI'IL' W [L'l.'l'lﬂﬂ!{!gll.'!i dl‘.']'.l"ll'lﬂ"ir'l'ﬂ“.'d 1 !.'I'IL' hLi'i][J'
ing and electric urility industries” SMART Houses and other advanced rech-
nology projects. In the pages thar follow, you can read abourt the dramaric
changes electricity will bring about as it takes you into the future.

individually confrolled temperature zanes,

Better insulating materials create a wilth rérmote SeASOR, can be programmed
thermal shell so efficient that you ta deliver heating and cooling accarding to
cart heat and coof the house with a thie time of day when the rones are used Temperatures for individ-

sriialter-capacity feal pimp, ual zones are controlled
. and programmed from a &
touch-screen compoter.

pumps ] . .
oulperform earlier modeils by 25 Electrically operated duct baffies.
percent, use less electricity, and responding (o o com- i iy : ;
operate with practically no noise. mands, divert warm and cold air your personal computer, control

to specific zones in the house. outdoor security lighting. E3
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More Heat
for Less Cost

50 years ago . ..

Forced air rapidly heated every room
in the home from a central fumace
that converted fossil fuel into heat—
a marked improvement over slow-
moving (and noisy!) steam heat.

Tomorrow . ..

Compact heat pumps will be 400 percent more efficient
than fossil-fuel furmaces. Inside the house, more-efficient
controls will deliver the desired temperature to each room,
further increasing the comfort level. These high-efficiency
heat pumps will also be
able to divert some of
the heat they generate
to produce domestic hot
water—not only in the
summer, when that heat
is a natural by-product
of the air-conditioning
cycle, but in winter too!

Quiet Now

f bill-paying time at your house is like it is for most of us,

one of the biggest items on your housing budget, after the

rent or mortgage payments, is the cost of energy. And the
biggest chunk of that goes to pay for heating and cooling—46
percent, according to the U.S. Department of Energy.

Now imagine a heating system that's three times more efficient
than the most efficient fossil-fuel furnaces. Depending on where
in the country you live, this increased efficiency can reduce the
dollar value of that 46 percent signiticantly. No, this isn’t some-
thing astronauts are testing on the space shurtle, it’s a modern
heat pump—a system you can buy today.

A heatr pump works just like a refrigerator, using a compressor
and refrigerant coils to move the heat from one place to another.
In the winter, one type of heat pump takes heat from outside
air—there's plenty of heat in thar air even when the remperarure
is in the 30s—and pumps it into the house as warm air. In sum-
mer, the process reverses to provide air-conditioning. The heat
pump removes heat from inside the house just as a refrigerator
removes heat from the food compartment.

A second type of heat pump does the same thing, but instead of
using the outside air as its source of heat, it uses the ground,
which has a constant temperature of abourt 50 degrees.

Since heat pumps don’t convert fuel into heat, their efficiency
is measured differently from that of fossil-fuel furnaces. In the
heating mode, this efficiency is expressed as a Heating Season
Performance Factor, or HSPF number—the higher the number,
the more efficient the heat pump.

In January 1992, the Department of Energy set a minimum
standard for heat-pump efficiency at an HSPF of 6.8.
Most of today’s heat pumps are much more efficient
and have HSPF numbers approaching 10.

In contrast, a conventional furnace converts fossil
fuel into hear. A high-efficiency furnace can convert
about 92 percent of fuel into useful heat. Not bad. It
comes up short, however, when stacked against a heat
pump with an HSPF of 10. The heat pump is three
times more efficient. And as efficiency goes up, the
cost of operation goes down.

foise. It may not be the most pressing environmental fopic, but according to Derrick
Marns, director of advanced technology for Carrier Corporation, controlling noise pollution
is & key issue for the "30s. A new generation of scroll-compressor heat pumps, with just two
maoving parts, will be 15 percent quieter than the last generation of reciprocating-compres-

sar uriils they will replace. These new heat pumps also have variable-speed motors that

allow them to operate at less than full capacity mast of the time, so heating and cooling will
te bath quieter and more efficient—making you a good neighbor for those around you.

E4



‘WILLIS CARRIER WAS
THE FIRST INSIDE GUY.

Following o huneh he had about
the relationship between humidity
and coolness, Willis Carner had
a groundbreaking idea. In
1902, he put his idea to
practical use, He invented anr
conditioning. Suddenly, being
mside wis comiortable yvear-round.

SINCE 1992, WE'VE BEEN
MAKING IT BETTER INSIDE,

What began with Willis Carrier’s

brainstorm and hierd work has been

B

conling equipment, humidifiers, air cleaners

and electionic comfort controls have

carfied on by Camer people all
aeross the country. Residential
air condinoning and heatng
his become a comfortable
way of life, und Carmier
dealers have become the
“Inside Guys™ people
count on. Innovations such

as energy saving heating and

Were The Inside Guys.

renfioreed Camier’s name s #1 i comfon

PO Codst o Cost.

THE BRAND INSIDI
AMERICA

| —
- Curnier 1s the
brand that homeowners
know best. Since [5H)2,
Amencian consumens
have relied on Carrier
products for efficiency and
comfort. And thar confidence is why
more Americans choose Camer heating
and ¢ u."||r1j_r ["Il'l.|'.||.'['=.
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New Electric Lights
~ Brighten the Future

Over 100 years ago. . . '

With the invention of the incandescent light
bulb, Thomas A. Edison made lighting In the
home safe and affordable and ushered in the
| Electric Age.

Tomorrow . ..

Compact fluorescents and E-
Lamps, with lives of between
10,000 and 14,000 hours,
— last so long you'll think
they're part of your home.
E-Lamps are a one-time
purchase. These high-effi-
i ciency lights give you the
same conveniences you
take for granted with any
\ VLt | light bulb: They work on
T three-way fixtures, and you
can dim them to change the

i JEp———

_ ““l\\‘!/ mood In a room.
>

Ll

ost of us can remember
our mothers telling us
to turn off the lights

when we leave a room. It's still good advice because the
cost of lighting makes up about 6 percent of your monthly
utility bill. Bur by the end of the century, new technology
will revolutionize how we light our homes.

These new lights are distant cousins of the old four-foot
fluorescent tube. Although these new lights can also be
called fluorescent, the similarity ends there. One type, the
compact fluorescent, a half-inch-diameter tube bent to
form a compact U-shaped unit just a few inches long, is so
efficient that an 18-wartr compact provides the same warm-
light outpur as a 75-watt incandescent bulb—and it lasts
12 times longer.

In terms of your wallet, if you're paying 8§ cents per kilo-
watt-hour for power, the new compact fluorescent will cut
your electric bill by $46.60 over its 10,000-hour life. And
forget about flickering bulbs when you turn them on: Like
the incandescents, they turn on and off instantly.

Another light-bulb technology was announced last
June. These new E-Lamps combine electrical and chemi-
cal technologies. As with the compacts, the light in the E-
Lamp comes from a gas inside the bulb that glows. Simi-
larly, you can use lower-wartage bulbs—a 25-wart E-
Lamp replaces a 100-watt incandescent.

The difference is in the technology—E-Lamps use radio
waves to activate the gas, rather than the electrical current
that the compacts use. Projections are that E-Lamps will
last for 14 vears and give the same energy savings as the
compacts. And because of their small size and traditional
A-line shape, they will fir all light fixtures.

Green Light for the Environment

Money isn't all these new lights save; they're also good for the environment

The same 18-watt bulb that saves you $46.60 requires so little electricity to
operate that, over its 10,000 hours of use, it will cut carbon-dioxide emissions
into the atmosphere by 10%. And because one compact has the same lifespan
as 12 incandescents, waste dispasal is reduced by millions of bulbs a year,
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eat pumps are the most efficient way to heat or cool a house, but making
om r the air either hot or cold is just one part of an efficient system that costs

it’s needed, and when, is just as important.

you less to operate, Getting the warm or cool air to those rooms where

groups of rooms.

Yesterday...

The thermostat was invented to
control heating. A simple mer-
cury switch manually opened and
closed an electrical circuit lead-

ing to the furmace. Once set,

the thermostat responded to the
temperature in the room where it
was mounted and, within a range
of six degrees or so, kept the whole
house at a uniform temperature.

Tomorrow...
Hand-held programmable controls, linked to a
central computer and to temperature sensors
located in many rooms, let you control
heating and cooling as conveniently as
you use your telephone. Regulating
temperatures in individual rooms
according to when they are in use
is as easy as pushing a button.
And once set it holds that
temperature within half of
one degree.

Dividing your house into heating and cooling zones is the most efficient way o
maximize the efficiency you're already getting from your heat pump. In a zoned
house, temperature sensors replace a single thermostat. These sensors are located in
the various parts of your house and report back to a central control unit. Like ther-
mostats, they can be programmed to hold a temperature for so many hours and
then change to a lower or higher temperature. But unlike a thermostat, which can
affect the whole house with one setting, zone sensors affect only specific rooms or

They work by controlling baffles in the ductwork. When the sensor in one zone
calls for heating or cooling, it triggers the baffles, which open to allow the air into
that zone. When no heating or cooling is called for, the baffles close and divert the

air to where it is needed. “A properly designed
zoning system can cut the cost of heating and cool-
ing by up to 30 percent,” says Joe Summa, manag-
er of residential control systems at Carrier, “and at
the same time offers increased comfort by eliminat-
ing pockets of air that are too hot or too cold.”

Typically, in a house with four zones, one zone
contains the kitchen and family room, another the
living room, dining room, and home office or den.
The third zone is usually for the bedrooms, and the
fourth is for rooms that are seldom used or for the
basement. A house with two zones would have the
bedrooms in one zone and the rest of the rooms in
the other.

To take full advantage of zoning, program the
temperature settings for each zone according to how
and when the rooms in the zone are used. For
example, program bedroom temperatures to warm
up right before bedtime, cool off while you sleep,
and warm up again before you rise. Set the daytime
temperature for the bedroom zone to minimize the
demand on the heat pump (cooler in winter, warmer
in summer),

Zoning also allows you to downsize the heat
pump you buy because you heat your house more
efficiently. The set-back and air-mixing capabili-
ties of a zoned system mean that you can install a
smialler unit. Since heat is delivered more efficient-
ly, you can use a heat pump that has a smaller
energy capacity. This saves money at the initial
purchase, and the smaller unit uses less electricity,
so the savings continue every month.



range isn't. That's why Tappan created the Scrub-Saver smoothtop range. Its

upswept design features a large seamless glass cooktop that simply can't catch and

The 10-minute rule. . for perlectly done fish,
ook for 10 minutes per inch of thickness

hide splatters. Plus, unlike other ranges, the cooktop is made from a special ceramic

TheTappan Scrub-Saver” Electric
Finally, A Range That Doesn’t Catch Fish.

that's virtually impossible to stain or crack. And whether you're sautéing, poaching,

. S baking, or broiling, our even-heat elements and automatic self-cleaning oven won't

To tell i fsh = frash or has beon
frcizany, lightly presa the fillet with your
finger. It it sprngs back, il's fresh.

leave fish overcooked at one end and raw at the other. Tappan Scrub-Saver electric

ranges. Designed for people who love to cook. By people who feel the same.

|=arm How 1o buy, store, season, and cook a wede
Jaraty of ocean and fresh-water seafood with

Tha Tappan Cook's Helper™ senes. Fof your Iree
copy and (he name of your neafeal Tappan deater
-all 1-800-537-5530.

TRAPPAN

For The Love Of Cooking”

1l Weas Comosossed vwhaires o
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Power
Sharing

the power plant at the edge of rown. At the other end of those wires, your
electric utility company is working on ways to decrease what you pay for the
electricity you use. They are doing this by increasing the efficiency of the appliances
that use electricity and by helping you use those appliances wisely.
The electric utility companies call this strategy Demand Side Management, or

Thc wires that bring electricity into your home connect you to more than just

DSM, and the idea behind it is simple. When you use electricity more efficiently, it

costs less to have the same level of comfort and convenience, which is good for you.

Berter efficiency also means less fuel combustion, which is good for the environment.
There are many facets to DSM. On the research side, money invested by electric

80 years ago...

Your electric utility company literally
went door to door to tell you the best
- way to use those brand-

TLAGT WIEK

Today...

Your electric utility company is opening new doors at demonstra-
tion and leaming centers such as Southern California Edison's
Customer Technology Application Center. These centers give con-
sumers hands-on experience with heat pumps and programmable
thermostats. You can flick on a new generation of energy-efficient

| compact-fluorescent

lights and see for yourself
that comfort and conve-
nience don't have to be
traded for efficiency.

=
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utility companies has led directly to the highest-efficiency
heat pump currently available, the HydroTech 2000 from
Carrier, More recently, another investment has resulted
in the development of a light bulb that may last 20 years
and use 75 percent less electricity than the standard incan-
descent bulb we're all used to. Research funded by elec-
tric utility companies has also led to cleaner methods for
burning the American coal that fuels most power-generat-
ing plants. Emissions of sulfur dioxide have been cut by
95 percent, while the energy yield from the coal has
increased by as much as 150 percent.

Day to day, some electric utility companies offer reduc-
tions on residential electric rates to customers who install
energy-efficient heating-and-cooling systems, thermal win-
dows, or additional insulation. Others will actually lend
you some of the money needed to make these improve-
ments or give you a cash rebate when the job is done.

Across the country, electric utility companies work with
home builders to develop and implement energy-efhicient

construction programs. The resulting houses, labeled by
such names as Energy Crafted Homes or Good Cents
Homes, qualify for what’s called the Energy Efficient
Mortgage. In this rype of mortgage, the anticipated sav-
ings on utility bills resulting from higher construction
standards are plowed back into the financial calculations
that determine how much mortgage money a prospective
buyer can borrow. Lenders who participate in Energy
Efficient Mortgage programs usually allow buyers of
these homes to stretch their debt-to-income ratio by two
percent. In some cases this allows the buver to qualify for

a more expensive home. In others it can make the differ-
ence between affording or not affording a home.

+ A Partnership for the Future
: The real bottom line is that the people who work for your electric utility company
are your partners. They are working to ensure there will always be enough electricity
fo go around and that having that electricify will continue to benefit you as a customer,
the economy, and the environment. Call your electric utility company to find out more

& 1992 Edison Electnc Instibute. Al rights reserved.
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p/CREATES MICROWAVE OVENS SO, SMART
THEY ACTUALLY MAKE DECISIONS.

R %
AT

SENSOR
REHEAT
I. SMART
mm & EASY

SENSOR
DEFRIIS]

SENSOR
COHOK

LINNER

POPCORN "oy ATE

BEVER ALGE

CODK & MEMDRY MINUTE
SIMMER PLLIS PLUS
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Microwave cooking is supposed to Soyou can't underdo.it. Or overdo it.
be easy. Until you try to figure out exactly And alr it takes to cook, rehaat and defrost
howi long to cook different amounts of food is a touch of a button.
different foods. P ; Despite theirsophistication, Srart And

Mow, Sharp salves all that. With a
remarkable line of microwave ovens that
handle those decisians for ﬁou'_ Smart And
Easy™ Microwaves from Sharp.

nlike other microwaves that rely on
fixed settings, Smart And Easy Microwaves
use Sensor technology. An innovation that
actually “reads” food's moisture level as
it cooks and adjusts automatically.

' WOIMLAR ELECTRONCE CORPORET IO

Easy Microwaves are designed to be simple.
S0 besura to see thie microwayve ouens

that live up to thelr name. Smart And Easy.

Fot moréinformation, call 1-B00-BE-SHARP

SHARP

FROM SHARP MINDS
COME SHARP
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Chances Are, You're Already
Powering Your Home For Less And
Don’t Even Know It.

very time you cook a
Emeal in a microwave
oven, heat something
on an induction cooktop
or heat and cool your
home with one of ,
today’s high efficiency
heat pumps, you're us-
ing energy more wisely.
You're using less energy
and getting more in return.

That’s due largely to the
advances in electric technol-
ogy. Advances that are allow-

ing you to get more out of

each kilowatt
hour. Since
these advances

mean less fuel

is being burned,

e
—— g

High efficiency heat pumps heat
and cool three to four times more
efficiently than fossil fuels

it also means less pollu-

tants are being released

Induction cooktops eliminate wasle by heating thi
food in the cookware, not the air around it

into the air. That not only saves
money, it also helps the earth.
New high efficiency heat
pumps are a good example
of how electric technology
has improved. Today’s mod-
els heat and cool
three to four times

more efficiently than

They not

only operate more effectively,
they also conserve fuel.

A smart move for you,
a good one for the
environment. And con-
sidering all the ad-
vances in technology,
one that will only con-

finue to

Improve.

Automated con-
trods allow appli-
AACEs [0 rn m

To find out
more, give the st saving cycles
residential representative at
your electric utility a call.
After all, making better use
of electricity not only

saves you money, it also

helps the environment.

=i () ELECTRICITY

Taking you into the future.
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® An easy mahogany clocl

beginning woodworkers I
e A solid oak coat rack made st of drawers that
with portable tools ve and versatile

® A simple pine cupboard rooted e And, a stunning cherry clothes press
in the Shaker tradition modified to hold a TV and VCR

Plus: 5 easy jigs for securely holding portable power tools
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WOODWORKING GUIDE

Keeping Time

A simple mantel clock you can build in a few hours.

By Rosario Capotosto, Contributing Editor

® Asthe lead-off project in this year's
Woodworking (_E:unie this snmple
mantel clock sets the s perfectly.
It's easy and inexpensive to build,
plus it gives the beginning woodwork-
er a way to test the waters without
putting too much at risk. This piece is
not, however, without its challenges.
The rounded top looks easy to shape,
but actually requires a pretty steady
hand when cutting and sanding. §
And our clever ap h to thin-
ning stock—by using a router in-
stead of a hand plane or power
planer—ean open up a whole new
world of uses for this most versa-
tile tool.

We chose mahogany, available
at a local hardwood dealer, for
our project. But you can opt for
any species of wood, and because
so little is required, you can come
by your raw materials just about
anywhere,

Stock preparation
Begin by laying out the circular
cutting lines on the face piece us-

without the hole cutout. Then put
these pieces aside while you work on
the center piece,

Planing with a router

Because this piece is made from a
front and back piece that are both %
in. thick and a middle piece that is %
in. thick, some thickness planing is

required. Nurma]ly, one would use a

band saw, planer, hand plane or even
a portable power planer to reduce the
thickness of the middle board from %
in. to % in. But for this project we de-
cided to show you how to accomplish
this with a router.

All you have to do is fabricate the
oversize subbase shown in the draw-
ing. Simply cut the plywood stock to
size and bore a 1-in.-dia. bit clearance
hole through the eenter. Then re-
move your router’s baseplate and
attach this panel in its place. Its
long base will bridge the area be-

ing routed, thus keeping the ma-

chine—and cutter—on one con-
| sistent plane,
| To reduce the thickness of the
board, make repeated passes
across the grain to remove the
bulk of the waste (Photo 5). You
should stop these cuts about
| Y g in. above the finished thick-
ness. Then readjust the router so
it will cut to the finished dimen-
| sion. These final shallow passes
| should give the board a emooth,
glass-like surface.

ing a compass (Photo 1). Then

the clock movement hole line to
allow blade entry for the internal
cut. Using a sabre saw, cut on the
inside of this line to drop out the
waste (Photo 2). Once the cut is
complete, chuck a sanding drum
in your drill and sand the wall of
the opening until the clock move-
ment fits snugly into the hole |
(Photo 3).

Next rip the stock to finished |
width, allowing a bit extra for fi- |
nal smoothing wnth a hand plane.
Use a straight piece of wood to
act as a guide while sawing (Pho-
to4), Then make a freehand cut to
shape the top curve. With the

front board completed, make an 2 mammmummm.m then cut
ﬂenmﬂhaekmem but this time along the line to form cutout for the clock movement.

POPULAR MECHANICS ® NOVEMBER 1992

: 1 First mark the stralght cutlines for the sides on your
bore a hole on the waste side of o Then, using a compass, mark the circular cutlines.

Onece the routing is finished,
cut the stock to match the exact
size and shape of the other twa
boards. Then glue and elamp to-
gether all three. You'll need
three or four C-clamps and a cou-
| pleof boards to protect the

surface of the relatively soft ma-
hogany stock. First, apply a thin
coat of glue to the mating sur-
faces (Photo 6), and then drive a
| couple of 1-in. brads through the

of the center board and into
the back of the front board. At-
| tach the back board in the same
way. Then cover the assembly
with scrap wood and clamp se-

| Lead phote: IR Rost
How-to photos: Bosano Capotosio
Tmnﬁﬂﬂﬂhmwwn

59



curely. The brads will keep the pieces
from eliding out of place during the
clamping process.

Onee the glue has dried, serape off
any excess squeeze-out and then
plane the straight edges smooth.

Finish sanding
To sand the broad, semicireular top of
the clock assembly, we rigged up a

BENCH MOUNTING
ADISCSANDER

WORKTABLE

1-1/2X3-1/2
X1 FIR

1-1/2X3-1/2
XTFIR

WOODWORKING GUIDE

jig—shown in the drawing—to hold a
portable disc sander. All that's re-
quired are a few clamps and a couple
of pieces of serap 2 x 4. Just tighten
the sander until it is firmly in place,
turn it on and hold the workpiece on
the 2 x 4 table (Photo 7). We
used a Bosch sander for this opera-
tion, but just about any finishing
gander can be used in a similar way.,

Just make sure that when the tool is
clamped in place it iz absolutely stable
and won't move when you push a
workpiece up against it.

We started with 120-grit, followed
by 180- and 220-grit, sandpaper, If
you don't have this type uF sander,
you ean do basically the same thing
with a finishing sander clamped firm-
ly to your workbench.

2-15/16"-DIA.
X 34"-DEEP
CUTOUT

J4X8XE
PLYWOOD
[2RECID)

BENCH MOUNTING A
FINISHING SANDER

/4 X 2-1/2 X 6" PINE (2 REQD |

S yians
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WOODWORKING GUIDE

To complete the project, apply two
coats of polyurethane. We used Me-
Closkey's Satin Finish and sanded
lightly between coats,

Onee the piece is dry, apply a self-
sticking felt pad to the bottom to
avoid seratching furniture tops—
these pads are commonly available at
hardware and crafts stores. Then,
glide the clock movement into place.
The movement we used requires an
AA battery and is available from Ar-
mor Products, Box 445, East North-

port, NY 11731. Ask for model No. D- 2 Use a sanding drum to smooth the wall ll Cut the stock to width usin ood
ppdec o L gaw
23016. It costs $18.75, postpaid.  PM oy ene cusour, Test fit the movement. straightedge to guide the saw.

S Attach an oversize base to a router and & Apply glue evenly to mating surfaces. 7 Use a bench-mounted sander to shape
rout the middie board to thickness. then Install clamps untll glue Is dry. the top curve of the workplece.

- A "eN. BE.= Now, when you buy either

& . :éi I % WITER. 00 !s m the rugged Model EES with
| . v\ our Super Clean™ air filter
VTN T s . 9 system or the hardworking
. ) 335, you'll save $46 on a
mecla m 0“ an " package deal that includes

QY a deluxe carrying case, a

B T 3.2 0z. bottle of 2-cycle

i ! 1 engine oil, a quart bottle of

\ 1T . -ﬁ" bar & chain lube and a pair
- f e | of work gloves. A special
like this doesn’t come along
every day. And it certainly
doesn't last forever.

S0 hurry to your local
Poulan PRO dealer, and
help us celebrate our
46th anniversary by
saving $46°.
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il parfcigating deslers. Models 25518 and
05T
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Hanging Tough

A traditional clothes tree that can grace anyone’s hallway.

By Rosario Capotosto, Contributing Editor

@ This attractive and easy-to-build
clothes tree is based on a design that
wis common in homes and offices dur-
ing the first half of this century. Like
those pieces of the past, this one is
made of solid white ocak—stained a
dark color to bring out its dramatic
grain—and is outfitted with black iron
hooks that can accommodate Lhe
heaviest of coats.

It's difficult to know why this ver-
satile piece fell out of vogue. Perhaps
it went the way of spacious hallways
or was driven from sight by the ubig-
uitous entry closet that became a sta-

le of the post-war housing boom.
tever the reason, apparently a lot

of us want them back. Today these
clothes trees—in both traditional and

shop-built table for this job after we
clamped a straightedge puide to its
surface and the extension table to its
outfeed side (Photo 1). Once these
boards are ripped to width, cut them
to rough length (Photo 2). Apply glue
to the mating surfaces, clamp the
boards together and set them aside
until they dry.

Next, scrape off any hard glue
beads. Then plane one of the laminat-
ed sides of this post assembly until it's
flat, smooth and square toits adjacent
gides. Place this planed side against
the table saw's straightedge guide
and rip the opposite side to finished
width, Remove any saw marks or im-
perfections with a hand plane, always
working in the same direction as the

exotic forms—are some of the
more popular items at antique
shops and flea markets. And, if
you ean spare just a little space in
your hall or foyer and are willing
todevote a few hours to the build-
ing process, you can easily make
your own. Here's how,

Getting started
Az with the preceding mantel
clock story and the following eard

table project, this piece can be s
made easily with hand or portable 9 Rip post stock to width on a table saw or a table-

power tools, especially if you mounted circular saw with extension table,

make use of some of the jigs we
show throughout the guide. The
basie, straight cutting chores are
handled with a portable circular
saw mounted in a shop-built ta-
ble. (See page 77 for building
plans.) And for controlled sand-
ing operations, you might want to
build one of the simple jigs for |
portable power sanders shown on

page 60,
Post construction

&

grain. If your saw can't cut through
the full thickness of the assembly, just
rip one side as deep as you can. Then
flip over the board, end for end, and
cut it again. Cut the post to finished
length, making sure to square up both
ends, then turn to the base.

Base construction
The large dadoes that comprise the
middle half lap joint featured on the
crossed base members are not eut out
of solid wood. Instead they are
formed by gluing up several layers of
blocks—szelectively spaced—to cre-
ate the overall thickness required.
Start by cutting the 5/4 stock to
size. Then plane the edges smooth if
necessary, being careful to maintain
consistent widths on all the
d pieces. Accurate spacing of the
piggvbacked blocks that form the
dado is essential for a well-fitted
joint. To get it right, dry assem-
ble the base, good faces down, us-
{ ingspring clamps to hold the com-
ponents together (Photo 3).
MNext, bore pilot holes for the fin-
| ishing nails in each block (Photo
4) and code each piece before dis-
assembly to avoid mismatching
the parts during the gluing pro-
cess, Apply glue to each surface,
drivein the nails to keep the parts

Begin construction by ripping the 2 This shop-built table works well for using a

post stock to size. We used our fixed-angle miter gauge and an extension table.

POPULAR MECHANMICS » NOVEMEER 1992

in proper alignment and clamp se-
curely. Wipe off any glue that
squeezes into the dado.

While the glue is drying, cut
the stock for the pads (Photo 5).
These are made by hand sawing
and planing, or by cutting with a
bandsaw, if you have one, Then,
nail and glue them in place on the
base arms (Photo 6) and clamp se-
curely. The stock also can be

Lead photo: J R Bost
Hew-to

phetos: fosano Capotosio
Technical art: E e Thomgson
Photo styllst: Herrick
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thinned by using a router fitted with
an oversize base, as shown in the
drawing on page 60.

Next, using a crosscut saw, cut the
broad, angled faces on the top surface
of each base arm (Photo 7). Then
plane the surface smooth and square,
Use a router with a Y4-in.-rad. round-
ing-over bit to ease the corners. The
| larger radii shown in the plans are
| formed by hand sanding or using a

| bench-mounted finishing sander, as
| shown on page 60. Finish sand the

base parts, then assemble them with
| glue and screws, Check for square
| and then put aside while the post sup-
| ports are made.

Ng|
\ e

L1

8 Temporarily clamp mating base mem-
bers together to establish a tight fit. Then
mark the short blocks to length and cut.

A

| & Once the base pads are resawed and
| planed smoath, cut them to length. Then
glue and naill them to the base members.

WS

9 Smooth the post support edges with a
spokeshave. Use the type with a curved

base and always cut with the grain.

POPULAR MECHANICS » MOVEMBER 1992
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Post rts

Cut the post support blanks from 5/4
stock, then lay out and cut the curved
outlines using a sabre saw (Photo 8).
Smooth the curved edges with a
spokeshave (Photo 9), using the
curved-base type to work the concave
portions and the flat-base type for the
convex sections. Finish up the sup-
ports by rounding over the edges with
arouter (Photo 10).

Beecause the supports are attached
to the post with dowel pins, a dowel-
ing jig is essential for achieving per-
fectly aligned perpendicular holes.
Draw matching centerlines on the
post and supports, then bore %in.-

& Dry assemble base components with
masking tape and bore pllot holes for
alignment nalls that hold pleces square.

7 Use a crosscut saw to cut Inclines on the
top surface of the base members. Remove

any cut marks by hand planing.

10 Ease sharp edges using router with
rounding-over bit. Hold small pleces to a

clamped scrap plece with masking tape.
POPULAR MECHANICS & NOCWVEMBER 1992

dia. holes to a depth of 'Y, in. for each
member (Photo 11).

Next, bore the holes for the lag-
screw that joins the post to the assem-
bled base using a drill guide to keep
the holes square. Then, bore the lag-
serew pilot hole in the end of the post
{(Photo 12). A drill guide is indispens-
able in making this hole.

Final assembly is aceomplished in
two stages. First, join the supports to
the post with glue, dowels and clamps
(Photo 13). Then, once this glue has
cured, dry assemble the base and post
and bore the pilot holes for the screws
that join the two. Remove the base
from the post, then bore and counter-

8 Use a sharp rip saw—or band saw—to
resaw stock to a Ye-In. thickness. Make the
cut on the waste side of the line.

. = =il

B Carefully lay out the profile of the post
supports, and then make the curved cuts
with a sabre saw and sharp blade.

11 Bore dowel holes in post and post sup- II
ports using a doweling Jig. Attach tape to

drill bit to act as depth gauge.

16 Paces Or WinpDow

& Patio Door ANSWERS.

Bialding? Remodeling? Replacmg wm-
dons? The Andersen” Window & Pario
Door Factbook ™ will mde you o smarter
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Come home to B
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1

2

4 144 x 30 x 8" ouk (short base

4 Wxivxdw ukw

4 1¥pxdvex 18" oak suppart)

One W x 5" w and washer; four 19"

Mo IHI%JEEHI: m:}?i::. 10 “..H lﬁ;?('-

hrmls: “lﬂlhiﬂl ﬁﬂhl "I x

dowel pins; ter's gloe; 120- wnd 220-prit

mndpqnp i Emmu J Stain and Semi-
Polyuret hane.,

B
L
D
E
Mise.:

34" BRADS

gink the serewholes in the base, Onee
these holes are complete, join the two
assemblies with glue, screws and the
center lagscrew,
Next, bore the holes for the hook
acrews, then sand the entire project us-
ing 120-grit, followed by 220-grit, sand-
paper. Remove all the dust, then stain
and finish the piece. We used Minwax
Jacobean Stain, followed by two coats
of Minwax Semi-Gloss Polyurethane.
The east-iron hooks (Hallway Hook
No. SHF 15) are available from Van
Dyke's, P.O. Box 278, Woonsocket,
Sﬂ 5T385. A set of four costs §12,
postpaid. ™

&b

s

13 Glue and clamp the post supports to

the post and when the assembly Is dry, join
it to the base with its lagscrew.

12 Bore a lagscrew clearance hole in the
base . Then bore a pliot hale in the
post using a drill guide.

POPULAR MECHANICS » NOVEMBER 1992



or a limited time,

you've got a good excuse
toloseafewkeys.







WOODWORKING GUIDE

Cleaning Up

A versatile pine cupboard for towels, linens

and other storage needs.

By Rosario Capotosto, Contributing Editor

® There are few things more versa-
tile than a simple pine cupboard, espe-
cially one like this that was inspired
by old Shaker designs. The original
versions of this venerable piece were
used for storing vegetable and fruit
preserves. But its traditional bear-
ings have long since been obscured
and now cabinets like this are used for
just about anything, from pots and
pans to toys to linens,

Constructed of solid pine, this cabi-
net features three roomy shelves and
a frame-and-panel door that swings
on self-closing hinges, We used No, 2
pine because it's still pretty afford-
able. But lumber of this grade can

scrape off any squeeze-out and use a
belt sander, if necessary, to smooth
the surface. Assemble the top panelin
the same way.

Cut the top and side panels to width
and length. If you're using a table
saw, place the miter gauge in the re-
verse position—against the leading
edge of the panel—to start the cut
(Photo b). These panelﬁ are so wide
that if the miter gauge is behind the
back edge, it ean't reach its table
groove. jen the trailing edge clears
the front of the table, E-]'.I.'Il.t off the
power and, without moving the panel,
put the miter gauge in its regular po-

gition and then complete the cut.

Use a band saw, a sabre saw with a
pivot guide or careful freehand cut-
ting to make the curved cutout (Photo
6). Next, using a ¥%-in. straight bit
and a router with an edge guide, cut
the lengthwise grooves for the face
frame in the sides and the top. Use the
same bit to cut the rabbet along the
back edge of each panel to receive the
case back (Photo 7). Also, cut the
crossgrain dadoes on the sides with
the same bit. But this time, use wood
strips tack-nailed to the surface to act

as a routing guide (Photo 8).
Face frame

be twisted and vsnally features
large knots, some of which are
loose, To avoid, or at least mini-
mize, these imperfections be sure
to plan your work to cut around
the bad areas. Another solution is
uimplﬁn buy No. 1, or Select,
pine. This grade is more expen-
sive, but it's also much straighter
and has fewer knots.

Sides and top
Onece you've selected the best ar-
rangement of boards, cut them to
gize, joint the mating edges and
them flat on your work-
bench. Hold them together with
masking tape while you mark the
cireular cutout at the bottom with
a compass (Photo 1). Next, mark
the locations for your joinin
lates, or biscuits, which sh
about 8 in. apart (Photo 2). Be
sure to avoid placing a plate
where the eircular cutout falls.
Apply glue to the slots (Photo
3), the plates and the edges of the
boards. Then insert the plates,
slide the boards together and

clamp securely. Use cross cauls
(Photo 4) to keep the panel from
bowing. When the glue has set,

POPULAR MECHANICS » NOVEMBER 1992

This simple pine cabinet has three deep shelves for holding
all kinds of wide or tall items.

The face frame is assembled with
mortise-and-tenon joints. Begin
by cutting the rails and stiles to
size, then lay out the mortises in
the stiles and the tenons on the
rails. Using a drill press—or a
portable drill and drill guide
—and a Y-in. bit, bore a series of
uveriagpmg holes in the stiles to

the mortises. Use a chisel to
square the corners and trim the
walls of each mortise smooth.
Then, cut the rail tenons with a
dado head in vour table saw and
assemble the with glue and
clamps. Make sure the assembly

is
ﬁﬁle the glue is drying on the
face frame, use a router to round
over theedges on the top and side
panels. Then cut the shelves to
size and sand them and the other
anels smooth, Once the face
e is sanded, remove all the
dust from the parts and assemble
the case in this order: First, lay
one side panel on the bench and
apply glue to its groove and da-




does. Then, spread glue on the end
grain of all the shelves and place them
in the dadoes on the side panel (Photo
9). Apply glue to the edge of the face
frame and squeeze it into place. Then,
apply glue to the joints on the second
side and push it into place.

Onee everything is together, care-
fully lay the assembly on its back, in-
stall the clamps and check for square.
When the glue has set, remove the
elamps, glue the top in place and rein-
stall the clamps.

Door construction
Cut the stock for the rails and stiles to
gize and mark the parts for the mor-

1 Align the stock for the sides, and lay out
the circular cutout for the feet and the loca-
tion of the joining plates.

& Joln the boards with bar or pipe clamps
first. Then clamp wood cauls across the sur-
face to keep the panel flat.

7 Cut a stopped rabbet for the back panel
in the case sides, using a router with an

edge guide and a straight cutting bit.
70
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tises and tenons that will join them,
Cut these joints the same way you cut
them on the face frame, using the drill
press for the mortises and the table
saw for the tenons (Photo 10).

Fabricate each door panel by lap
joining three pieces of pine lattice,
The lattice is Vi in. thick and 3% in.
wide, and the lap joints are formed by
rabbets cut in the edges of the lattice
boards. Cut these using a dado head in
your table saw, making sure to clamp
an auxiliary fence and a featherboard
to your saw’s fence (Photo 11).

Once the cutting is done, glue the
lattice pieces together using masking
tape as clamps (Photo 12). Use a piece

of wax paper under this assembly to
keep it from sticking to your work-
bench, When the glue is dry, sand all
the |z smooth and set them aside.
ext, dry assemble the doorframe
with clamps to check for fit and
square. Then rout the inside edges of
the doorframe to give them shape
(Photo 13).
Disassemble the pieces, apply glue
to the mortises and tenons ant]y push

the parts together. Slide the door
panels into their grooves—but don't
use any glue to hold them (Photo 14).
They should float so they can move
with changes in temperature and hu-

=

e

-

-

2 Using a plate Jolner. cut the plate slots In
the board edges. Work on a flat surface or
the slots will not align.

midity. Clamp the whole assembly

3 Squeeze glue into slots first, then insert
plates. Once the plates are installed, apply
glue to the board edges.

5§ Glue and clamp together boards for the
top panel. Once the glue has dried, cut the
panel to size on the table saw.

guide, Place the short leg into the long
dado and tack the other leg to the side.

& Use a sabre saw with a pivet gulde, or
work freehand, to cut the legs to shape.
Cut from the back side of the panel.

.

9 Assemble plece on its side, First glue the
face frame and shelves to one side, then
add second side and clamp.
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and set it aside until it's dry. Then re-
move the clamps and rout the rabbet
around the back edge of the door us-
ing a straight bit and an edge guide.
Finish sand the door and case with
120-grit, followed by 220-grit, sand-
paper. Bore the hinge holes and tem-
|:m:n*éhr1'|1..r mount the door to check for
r fit. Also, attach the back panel
at this point. Then remove the door
and finish the piece. We used Minwax
Wood Conditioner to promote even
staining, then applied Minwax Golden

ak Stain followed by two coats of
ﬁinwsu Satin Pulyurefhane. pa 10 Useadadoheadinatablesawtocut 11 Cut lattice stock to size for door pan-

the tenons on the ends of the door rails. els. Then cut rabbets on mating edges.

'I Z Join panels with glue and tape. Wax 14 Join door paris by gluing ralls to stiles.
paper keeps asembly from sticking. bead cuts on Inside edges. Do not glue door panels in place.
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We believe that every hour
spent in the shop is precious
time.

That cutting a perfect curve
an a guality saw should be
part of the pleasure,

And that blade changes are
a rude interruption of enjoy -
ment and productivity.

We kept little things like
bilade changes in mind when
we designed these saws to
miake sure they spend more
time working than being
worked omn,

We figure that every quality
feature we build into every
toal we make will show up on
the work that comes out of
your shop.

You'll find Delia quality
shop tools at your %
local Delta ma- '
chinery dealer
or at leading
home center and .
hardware stores. ]

Call toll free
and we'll give
vou the details
on the store
nearest youl.

Dielta Interna-
tional Machinery
Corp., 800-438-2486_
In Canada, call:
5149-836-2840.
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Playing Fair

A compact folding table for card games

and extra dinner guests,

By Rosario Capotosto, Contributing Editor

® The common folding table—or card
table as many of us grew up calling
it—is the height of simplicity and ver-
satility in furniture design. }[ta sturdy
and spacious top can comfortably ac-
commaodate four adults with full tah]e
service, and when the need for it
passes, it can easily fold up and fit in
almost any cloget.

Metal versions of this clever piece
are still available, but wood models
have fallen out of favor, probably be-
cause the distinetive hardware need-
ed to make the legs fold was not
readily available. But recently The
Woodworker's Store started selling
the real thing, and we thought it
would be fun to giveit a try. The hard-
ware turned out to be very sturdy and
easy to install.

simply alter the dimensions to suit
your particular needs.

The accessories include a straight
wood strip—which must be elamped
in place—to serve as a rip fence and a
one-position miter gauge with a fixed
fence that aids in making right-
angle crosscuts. Finally, for safety
purposes, we've included a see-
through saw-blade

Begin construction by ripping the
stock to width for the top frame pieces
(Photo 2) and crosscutting them to
length. Ifthe saw leaves rough edges,
use a hand plane to remove them.
Next, mark the ends of each board for
the half lap joints as shown in Photo 3.
It's best to stack the actual pieces in
their final overlapped position to en-

sure accuracy in marking. Note that
the joint lines alternate on the board
ends as you move around the frame.

Cut tﬁmmhbem for these half lap
i:}mts using a router with a straight

it and the jig shown in Photo 4.
(Building instructions appear in the
artwork on page 77.) To use the jig,
clamp the work in place and make the
passes required to shave away the
waste, The depth of cut should equal
half the thickness of the stock.

To azsemble the frame, you'll need
four C-clamps and eight serap wood
pads. Apply glue to the mating sur-
faces of eac aInt and drive a pair of
¥s-in. brads into the back of each to
keep the members from shifting
around during clamping (Photo 5). In-
stall the clamps and protective

Many of these old tables also
featured a wood top covered with
a thin piece of leather that wore
into a wonderfully smooth sur-
face as the years went by.
Though you can certainly use
leather for the top of this piece,
we decided to opt for a pliable vi-
nyl sheet—available in a variety
of eolors and surface textures at
most retail fabrie shops—to see |
how it would fare, The material
was very workable and much less
expensive than leather. So we
feel it's a sensible alternative to
the classic top,

Top frame

Because a project like this re-
quires cutting stock into relative-
ly narrow strips, the work is best

done on a table saw. But if you | . ]

have only a portable circular saw,
you can still tackle this job with
ease if you install your saw in the
simple shop-built table shown in
Photo 1. Our version is dimen-

sioned for a relatively small, 5% mmmuﬂ:huﬂdﬁhmmﬂmm

in. saw. But If;,ruurs.awmmgger duty folding hardware to make storage a breeze.
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pads and then set the whole as-
sembly aside until dry. Once the
glue has cured, remove any
squeeze-out by using a sharp
chisel or cabinet scraper.

Next, using a router, cut the
rabbet on the inside edge of the
frame that will receive the top
]:l.nne.I (Photo 6). The plan calls for
a % g-in.-deep rabbet, which rep-
resents the combined thickness
of the plywood and the vinyl fab-
ric. Since product sizes can vary
g0 much, it's best to check the
thickness of the materials that
:-.rau hmre and idjust your router

E'Eﬂ mmplete the top frame, use
asabresanrnrampmga.nwtucut
| the radii on the four mﬂm Sand
away any saw ripples, then use a
ruwuatirtﬂ?mund ulﬂ]ra].'mfthe out-
ﬁide ed . Finish sand the entire

mt.'h 120-grit, followed

.. brmsht sandpaper.

Rosann Capotosio
Technical art: E Thompson
Photo styftst: Gabie Hemek
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Cut the four apron pieces to length
and width, then rout a rabbet on one
end of each piece as shown in the
plans. Apply glue and drive two 1-in.
brads in each corner joint. Lay the
frame edge down on the workbench,
check the assembly for square with a
triangle or square, then use masking
tape to keep the assembly from mov-
ing until the glue sets (Photo 7). Once
the glue is dry, round over the bottom
corners, sand the faces smooth, then
mthe assembly aside. Remember to

dle the apron with care. It won't
be structurally sound until it's at-
tached to the bottom of the top frame.

1 A shopmade table for your circular saw
will yleld easier, more accurate cuts. See
drawing for buliding directions.

3 Align the top frame members as shown,
then mark cutting lines for corner half lap
Joints directly on the boards.

WOODWORKING GUIDE

Cut the 1%-in.-sq. legs from a blank
made by gluing together two ¥i-in. x
6-in. boards. Spread the glue on the
surface of both boards (Photo 8), and
use at least six C-clamps to distribute
the pressure evenly.
en the glue has set, hand plane
one edge of the slab so it's straight,
flat and smooth. Then set the fence on
the eircular saw table to rip the four
legs. If the blade projection is too
shallow on your table to make a
through eut, just flip over the stock
and make a second pass (Photo 9).
Mark the hole locations for the leg
brace rivets as indicated on the tem-

__ .L - E

& Using shop-built table, rip top frame
members to width. Clamp blade guard in
place and use pushstick for safety.

R, Ot o
e AR Wi A P

4 Use our easy-to-bulld router |ig for cut-
ting the half lap Joints. Just slide in the

stock, clamp in place and rout.

\

& Use a router and a rabbet bit to make
the recess cut in the top frame for the top
panel. Make cut In several passes.

76

7 Fabricate the apron pleces, then joln
them with glue and brads. Hold the joint in

square alignment using masking tape.

plate that comes with the hardware.
Cut to shape and sand smooth the
round top of each leg. Then bore the
rivet clearance holes,. These holes
must be perfectly perpendieular to
the surface of the leg, s0 some form of
drill guide should be used for this job
(Photo 10). Finish sand the legs with
120-grit, followed by 220-grit, sand-
paper before attaching the hardware.
Also be sure to round over the outside
corner edges of the legs,

Because the upper screwholes for
thiz brace are located close to the top
edge, where drill access would be im-
possible after assembly, mark and
bore the pilot holes now (Photo 11).

Next, clamp the apron in place and
bore screw pilot holes through the
apron and into the underside of the
top frame. Remove the apron and en-
large the holes to match the screw
shank size. Then counterbore for the
screwheads and reattach to the top.

Top panel

If your eircular saw is still mounted to
the table, remove it to cut the top ply-
wood Eanel to size. Use a clamped
straightedge strip to guide the saw,

and once the panel is cut, round the
corners to match the inside corners of
the top frame. When the panel fits ex-
actly, turn over the assembly and

5 Assemble frame parts facedown. Apply
glue, then drive two allgnment brads
through both pleces and clamp.

B Obtain the stock for the legs by gluing
up two 4/4 boards. Spread the glue evenly
and clamp boards securely.
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014 X 91 &6°-DEEP RABBET,
CUT WITH 3/8° RABBET BIT
- - FITTED WITH REDUCED DIA.
. 3/8"BEARING
g e -
RALD. - '_-; W 2k i J__-_-? I
. |1---"'-ﬁ:"'|II i -
_— e = i,
= - =¥
D i = ¥ -
= [ = 1
X e
: Gt

.'|I-ﬂ“ A
| ,,-/ 116" RAD,
i {4 CORNERS| <
R N e :
{2 PER JOINT| ———=~"" LDGESI DETAIL 1—LEG
MATERIALS LIST—CARD TABLE TABLE FOR RIP FENCE
Key  No. Size nnd description {use) PORTABLE SAW 12X 2 X26" HARDWOOD
A4 Wxds T ok (lop frume) CLAMP-ON BLADE GUARD
e 1 ﬁ-? l?y"%ﬂ AKX IS X 1- 12X 297
D1 VxS plywoe ttop) PINE (2REQD 1BX6XEZ ACRLC AASTIC,
Mise: %" brards; 1° brads; #1° No, i panhoad screws; FREWES 11234 X 4-1/2"PINE
itk o hcrol's s ianio g 1-1/2° NG 10 PANHEAD SCREW
4K 1-1/2X 117 PINE
1/2 X 34 X 8-1/2° PINE [2REQD|
ROUTER JIGFOR
CUTTING FRAME JOINTS
DIMENSIONS MUST MATCH ROUTER
BASE-TO-CUTTER MEASUREMENT

34X 1 X 100 PINE

211 x4

PLYWOOD LENGTH
38"-DEEPX 3" rosum
HALF LAP IN END 4K 112X
OF WORKPIECE PINE [2 REQD]

MO 10 PANHEALD SCREWS

DA, OF SPLITTER
MAIL MATCHES WIDTH
OF BLADE KERF

FIXED |90 ] MITER GAUGE
158 X 3/4 X 16" HARDWOOD

A4X 1-1/4.X T PINE

174 X 3142 X 77 PLYWOOD
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Day after day, Master Mechanic Professional
cordless drills are boring, driving

and now even pounding away.

Ihat's right, pounding. Our 12 volt

cordless hammer drill is built to give - and take - a pounding,

We've also added contractor grade saws
to the Master Mechanic Professional line.
> Included is a circular saw with a
thin kerf carbide blade and a 20 amp
switch, a ten inch f::rup[mml MIter saw,

and a ten inch bench table saw.

You will find these¢ and other contractor grade Master

Mechanic Professional power tools at thousands of participating

True Value Hardware Stores nationwide.

CANDDIT WITH

iwoouwonmmﬁ GUIDE

‘ bore pilot holes for the serews that
| Join the twa.

Next, cut the vinyl fabric about 2
in. larger than the top panel in both
directions, Tape down the corners to
keep it in place, then apply a coat of
contact cement to the back of the vinyl
(Photo 12). Also apply a coat of ce-
ment to the top side of the panel. Al-
low the cement todry according to the
manufacturer’s instructions.

The eement-coated surfaces will
bond immediately and permanently
when contact is made, so you must
take precautions against misalign-
ment. We used what is called the slip-
sheet method. To use this, just cut

N

AN

¥ Il you use our table to rip the legs, [ts
shallow blade projection requires cutting
in bwo passes, one on each side.

using a short bristle brush, apply contact
cement to its bottom side.

15 Use aroller to smooth the vinyl in
place. Then turn over the panel and trim off
the excess with a sharp utility knife.
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two pieces of kraft paper slightly big-
ger than half the size of the panel.
Then lay the paper on the panel (Pho-
to 13), slightly overlapping the pieces
in the middle. Position the vinyl so it
overhangs the panel on all sides, too,
Then slide out one paper sheet and al-
low the cement surfaces to make con-
tact. While holding up the other end of
the vinyl, slide out the remaining
sheet (Photo 14) and carefully lower
the rest of the vinyl into place. Allow
it to make contact slowly as the other
hand sweeps across the surface to
press it into place. Exert final pres-
sure with a roller, then turn over the
panel and use a sharp knife to trim off

the excess (Photo 15).

While the top panel is still separate
from the top frame, apply the finish of
your choice (Photo 16). We used three
coats of Minwax Colonial Walnut
Wood-Sheen Stain and Finish, allow-
ing 2 hours of drying time between
coats. Seal the back of the panel with
two coats of shellac. When everything
is dry, attach the legs and top (Photo
17}, and you're done.

The folding leg hardware is avail-
able from The Woodworker's Store,
21801 Industrial Blvd., Rogers, MN
556374, A pair is part No. 63198. The
two pairs needed for this project cost
$25.40, postpaid.

10 Lay out brace rivet holes in the legs.
Then bore them using a drill with a guide to

keep holes perpendicular.

L

13 Cut the top plywood panel to size and
shape. Then sand It smooth and cover it
with two pleces of kraft paper.

. im’:‘_.‘l_ - E"ﬂ

16 Check the top panel for fit. Then re-
move, finish sand the frame and apply the
finish before installing the top.

POPULAR MECHANICS » MCVEMBER |5992

11 Tempaorarily place all the falding hard-
ware on the legs and aprons. Then mark all
the bracket screwholes.

14 Carefully align the vinyl over the kraft
paper, then lower it into place. Slip out the
paper sheets one at a time.

17 Attach the legs to the frame assembly
and slide the top panel Into place. Attach
the panel with screws from below.

Release.

Because of the
our Lufkin 2000 i

your hand,you
dothisall day.
The Lufkin power tape is as
well built as it is easy to use. Which

makes it a tape vou'll be comfortable
using for a long. long time,

Luflin

€ 1887 Cooper irsdusiries, no.
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Standing Tall

A 7-drawer mahogany chest that can

fit just about anywhere.

By Rosario Capotosto, Contributing Editor

® Most dressers are basically hori-
zontal furniture pieces, and with good
reason. This shape allows for plenty of
drawer space and yields a broad flat
surface on top that is always handy in
a bedroom. Of course, a substantial
dresser can oceupy quite a bit of floor
space, which is a real problem in a
smaller bedroom.

The obvious way to cope with such
tight quarters is to create a piece that
is predominately vertical, It should
oceupy i Hmaﬁer footprint and
achieve its large storage volume

the same reason. Keep in mind that if
you don't have a jointer, you can effee-
tively joint your edges on a table saw.
Just tack-nail a metal straightedge
guide to one side of a board, letting it
extend just over the edge. Then make
your rip cut, keeping the metal guide
against the fence for the entire cut
{Phutl::r ;é T‘I_}is tﬁ:;i:rhcreali]e one
straight edge. To straighten the oth-
er, simply turn over the board and rip
the rough edge.

Once all your stock is prepared,

by extending up much higher. Its
only shortecoming would be a lack
of a large, open top.

The piece shown here is just
such a problem solver, and it is by
no means a new idea. Such pieces
have been around for centuries
and have borne many different
names—from the traditional

high-boy chest deseription, tothe |

enticing appellation of lingerie
chest (one drawer for each day of |
the week), to the more prosaic de- |
seription of tall chest. No matter |8
what the name, the virtues of this
f)iece remain unchanged: It has a

ot of storage space and ean fit
just about anywhere,

Our version is made of solid
mahogany, with a little poplar
thrown in for the drawer and di-
vider-frame parts., We chose ma-
hogany to impart a traditional
feel to the piece. But you can use
any wood species you'd like—the
construction details remain the
same.

Case sides and top

Begin by joining narrower
boards to make up the top and
sides. Cut the boards about 1 in.
longer than the finished size to al-
low for trimming after gluing.
Algo, add a bit extra in width for

POPULAR MECHANICS » NOVEMBER 1992

glue and ¢lamp the boards together,
let them dry and then use a cabinet
scraper or belt sander to smooth the
gurfaces. Finish up the edge-joining
process by cutting the panels to fin-
ished size.

Next, mark the side panels for the
dadoes and rabbets. If you want your
peneil marks to be more visible, make
them on a strip of masking tape—ap-
plied along the edge—rather than on
the surface of the dark mahogany
(Photo 2). Then set up a dado blade in
your radial saw and cut all the da-
does (Photo 3). When these are
done, readjust the blade to make
the rabbet cuts on the top edges
7 of the sides and the end edges of
the top. Next, using a router with

' | arabbet or straight bit, eut the
| stopped rabbets on the sides and

top for the case back. Use a sharp
chisel to square the corners.
% Tojoin the narrow strips to the
front of the sides and top, begin
by marking the location of the
joining plates. Then use the join-
er to cut slots for No. 0 plates
(Photo 4).Spread glue in the

1 Tostraighten stock on table saw, tack-nail metal rule
to one edge, then rip. Remowve rule and rip other edge.

slots, on the plates and on the
edge, then push the boards to-
gether. Install elamps and set the
assembly aside to dry (Photo 5).

Support frames

Rip poplar stock to width for the
drawer support frames and
crosseut the frame members to
length. Mark the short pieces for
mortises and the long ones for
tenons. Then mount a dado blade
in a radial-arm or table saw and
cut the tenons (Photo 6). Be sure
to elamp a stopblock in place on
the fence so that all of the repeti-

2 Because pencll marks are hard to see on darker
wuoods, apply tape to edge then lay out frame dadoes.

Lead photo: |8 Row

How-to photos: Rosano Capatosto
Technical art; Eugene Thompsan
Photo stylist: Gabe Hemick
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tive cuts will be exactly the same,

Begin cutting the mortises by bor-
ing a series of overlapping holes in the
stock (Photo 7). Onee the holes are
bored, use a chisel to the walls of
the mortises smooth {g’aﬁ‘:m #). Before
joining the frame members, several
specinf{zed holes must be bored. First
are the slotted holes near the back of
each side frame member. These holes
are for the screws that help hold the
frames to the sides.

Next, bore three clearance holes in
each front frame member for three
alignment &mi:sm}'lhm mil‘ila are used
to position the mahogany facing strips
that will cover the front of the%‘nnms

3 Adjust radlal-arm saw for proper dado
depth then test cut a scrap block. When sat-
Isfied., cut dadoes In bath case sides.

5§ Apply glue to frame mortises and
tenons, then clamp securely, Check for

square and readjust clamps If necessary.

T Place No. 0 plates in side slots and push
sirip onto plates. Check for fit, and when

:ni:nn:d,ghnmddm
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later. Finally, bore the holes for the
drawer stopblocks. Then apply glue
to the mortise and tenon joints, push
the parts together and clamp securely
(Photo 9). Check for square and put
the assemblies aside mgr}f,

Case assembly
Begin by lny’miﬂne side panel face-
down on your bench. Then slide a

frame into each dado and check for fit.
On the edge of each front frame, mark
the corner formed by the frame and
the dado (Photo 10). Remove the
frames and install them in the other
side panel and mark the dado joints
again. The distance between these

& Clean out mortises in frame members us-
ing sharp chisel. Mortise walls should be ex-

actly perpendicular to stock edge.

& Cuttosize narrow stock that closes front
of the dadoes. Use plate Joiner to cut
matching slots in side and strip.

1

two marks on each frame represents
the length on the facing strip. Next,
cut these mahogany strips to length,
then glue, clamp and nail them to the
frames (Photo 11).

(Once all the facing strips are in
place, dry assemble the case to check
for proper fit (Photo 12). Then bore pi-
lot holes for the three flathead serews
in the top rabbets on each side. Meas-
ure for the back plywood panel, cut it
to size and set it aside.

Because the final case azsembly can
take awhile, we recommend using
slow-setting hide glue for this phase
of the work. Begin by gluing and
serewing the top to one side panel.
Apply glue to the entire rabbet joint,
because the grain runs the same way
in the top and side and therefore wood
movement will not be a problem. On
the frame assemblies, however, glue
is applied only to the front third of the
dado and frame. The back of the frame
is held to the side with screws.

When all the frames have been in-
stalled, apply glue to all the joints on
the Eml:n:mciJ side panel. Then, with a
helper, carefully position this panel
over the frame assemblies and push
the joints together, working from one
end of the case to the other. Install
clamps and cheek for square.

Wﬁ?lﬂ the glue dries on the case,
fabricate the top and bottom moldings
using a table-mounted router. Form
the top molding—on a 1-in.-wide
strip—with two passes over two dif-
ferent bits; first, a 1%5-in, cove-and-
beail bit (Bosch No, 85604M), then an
ogee fillet bit (Sears No. 21257). On
the first pass, hold the board broad
face down, When you switch to the
oree bit, run the work on its edge.

Form the base moldings with the
same bits but on separate strips of
stock. First, run a 2-in.-wide strip—
on edge—over the ogee bit. Then
switch bits and run a 1%-in.-wide
strip—broad face down—over the
cove-and-bead bit (Photo 13), Glue

N

B Use radial saw and dado blades to cut
tenons on frame members. Clamp stop-
block to fence to ensure identical cuts.

9 Bore mortise holes In frame parts on drill

press, Clamp fence with stopblocks in place
to limit board travel.
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Ky No. Size and description (use)
A2 W its 48 mahogmny (side)
B 1 ¥xlZx {top1
D14 32 11T hoblar (ramerat

X1 1T
g H:H:W i
F 7 %xiVix1¥ mah
G 1 %xdix s mahogany
Iil i :r“imﬁf'mhmw b

ixla
d B h:I:IH;‘m:WE?m
El 1 %xZx21" mahogany i
K2 1 FixZxEe mahogany (molding)
L1 3 Wixtx12W" {m‘rﬁng}
L2 % Wxlvex 1w (madiding
M I DVx I x & poplar }
N T Hxx® {rhrawer stop)
0 14 Vxboa 0% poplariclat)
P 1 Htll!‘&xlh"'phmmudthutbmu
E T Vix b x 155 mahograny (drawer front )

1 Mew e LW pejalar (e sidied

= T Exdex T {drmwer baick )
T T '.-'a.:ﬂl’l-v'u-:aI".'”I-I-|J

{ddrmwer botiom
I 14 Z"No. 10 pheerews aovl washers
v 6 147 N, 10 fh scniws
¥ ¢ e

i " No. BCTEWE

Y 16 %" No, 4 thscrews
£ 7 dwwer pulls

Mise: 2° oot ndks; 194° finishing nails; 1°
brmda; 47 brpds; No, 0 Jolning plates; 3 dia,
furniture glides: 120- wd Z50vie s paper.

* N, SRV 397 brass dewer pulle wvlable
fromi Constantine's;, 2050 Esstehestor Red.,
Brans, NY 10461; {3000 2255067

I“-— CUTWITH 118" BEALIMNG BIT
DOVETAIL DETAILS

1. CUTWITHOGEE
FILLET ROUITER BIT

. CUTWATHCOVE:
AND-BEAD ROUTER BIT
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these pieces together—back to face—
and hold them with masking tape.
Next, cut the molding pieces to
length and miter their outside cor-
ners. Glue and elamp the top molding
in place. Then glue, clamp and screw
the bottom molding to the case (Photo
14). Once the moldings are installed,
attach the drawer stopblocks to each
frame and install the spacer cleats
that keep the drawers from tipping

downward when opened (Photo 15).
Note that the cleats are nailed to the
bottom of the side frame members,
not to the side panels, except at the
top. The top cleats do get nailed to the
gide because the wood movement

10 Slide all drawer frames into their da-
does. Then mark on frame edge exactly
where frame facing boards should stop.

— 'T'
. o,
o o 8

13 Use arouter table, or a table saw with
a molding cutter head, to cut the base and

WOODWORKING GUIDE

problem is avoided by making slotted
expansion holes for the nails.

Drawers

These drawers feature overlappin
fronts, joined to the drawer sides wn_g
dovetailzs. The backs are secured to
the sides with corner dado joints. The
bottoms fit into simple grooves. All
these rabbets, dadoes and grooves
are cut on a table or radial-arm saw
with a dado blade installed.

Cut the stock for the drawer fronts
to size, then cut a rabbet completely
around the inside surface of each
piece. Cut the Y¥-in.-thick stock to size

the rabbets on the ends of the back
pieces and the dadoes on the ends of
the side members.

‘We cut our dovetails using a router
Jjigthat is comprised of a template and
a dovetail router bit (Photo 16). Setup
and cutting procedures will vary de-
pending on the jig you use, so refer to
your operating manual for instrue-
tions on cutting these joints.

When the dovetails are complete,
cut the grooves for the bottom panel
in the front and sides of each drawer.
Then cut the bottom panels to size and
bore the clearance holes for the draw-
er pulls through the drawer fronts.
Next, install a Y-in.-rad. beading bit

for the sides and the backs, then cut

11 Cut frame facing to length and clamp
in place. Then tap frame nails into back of
facing to create alignment dimples.

[+

14 Cut base molding to size. Bore pilot
holes for screws that join molding and case,

1& Cut dovetalls by hand. Or use router

template. Just align template, according to
maker’s directions, and rout.

B4

17 Cut outside bead on drawer front with
router table. Hold backup board against

workplece to prevent tearout.

12 Join frames to sides with hide glue.
Apply glue to front third of joint. Back Is
held with screws in slotted holes.

15§ Cut drawer spacer cleats to size, then
nail them to bottom edge of frame mem-
bers, not to the case side.

18 Check the fit of all drawer parts before
assembly. Then apply glue to the joints,

slide the parts together and clamp.
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in & router table and shape the edges
of the drawer fronts. Make the cross-
grain passes on the ends first, holding
a backup block against the trailing
edge to prevent any tearout (Photo
17). Use the same bit to round over
the top edges of the drawer sides.

Sand all the parts smooth and re-
move the dust. Then assemble the
drawers with glue (Photo 18) in this
order: Fit one side onto the front,
then the back onto the side, followed
by the second side onto the back and
then onto the front. Slide the bottom
panel in place, then attach it with nails
driven into the bottom edge of the
back piece. Also drive a couple of
brads into the box dado joints at the
rear of all the drawers,

Finishi
Finish sand the entire cabinet with
220-grit sandpaper and ease all sharp
corners. To obtain the rich, deep ma-
hogany tone, the cabinet was first
iven a coat of Behlen's Solar Lux Me-
ium Red Stain (Photo 19). Thisis a
nongrain-raising stain formulated for
spray application. If you're brushing
by hand, like we did, it must be mixed

with a retarder to slow the drying
rate. We added 1-part retarder to 6-

partis stain.

19 Apply stain to drawer fronts with
clean, soft cloth. Retarder |s added to stain
to keep lap marks from showing.

20 Apply filler to stained surfaces. When
filler reflection begins to dull, wipe off
across the grain with a coarse cloth.
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Next, seal the stain with a wash
coat of shellac—mix 6-parts alcohol
with 1-part 3-pound-cut, white shel-
lac. Apply full-strength shellac to the
inside of the cabinet and to all the sur-
faces of the drawers except, of course,
the outside of the drawer front.

Then mix a natural paste wood filler
with burnt umber Japan color, to
match the color of the stained piece,
and spread on the filler (Photo 20).
Let this filler dry until it starts to be-
come dull, then wipe it off—working

H4CTro8s thelﬁrain—using a burlap
cloth. Onee the bulk of the filler is re
moved, wipe lightly in the direction of
the grain with a clean, soft cloth.

After letting the piece dry, apply a
wash coat of shellac, Then let the shel-
lae dry and lightly sand the surface to
remove any small imperfections. We
finished up by applying two coats of
Behlen's Clear Gloss Brushing Lac-
quer. When the finish is complete, in-
stall the back panel and drawer pulls
and you're done.

Even the price is comfortable.

Our famous Northwest Territory Leather Casuals have a padded collar
and insole for extra comfort, a special heel cup for suppont
and a durable outersole. Only $19.99. Available only a1 Kman.
The guality you need, the price you want

NORTHWEST
TERRTTORTY
=/

L
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Viewing Habits

A modified cherry clothes press for

watching TV in bed.

By Rosario Capotosto, Contributing Editor

@ It's difficult to think of a home ap-
pliance that has made—and continues
to make—a bigger impact on our lives
than the television. The myriad sensi-
bilities that come through this elec-
tronic eye may entice or irritate, but
usually—in one way or another—they
do compel. The box itseli—especiall
many of today's flat screen, flat-
models—is another story. Many peo-
ple consider the tube unattractive or,
at the very least, not something they
want staring back at them 24 hours a
day. And while most of us may have
come to grips with this Orwellian box
in the family room or den, it can still

Case construction

Start by cutting the stock to size for
the door, side and top rails and stiles,
Note that one door stile ig slightly
wider than the others to allow for a
rear overlap where the two doors
meet. Use a dado blade in a table saw
to cut the panel grooves in the rails
and stiles (Photo 1). Be sure to fabri-
cate the door and case members sepa-
rately, because the grooves in the
case members are centered while
those in the door members are off-
center and of a different dimension.
However, since the top frame mem-
bers are grooved the same as the side

frames, cut these grooves with the
same dado setup. You should also be
aware that our plans show Y-in.-wide
grooves used to seat the plywood pan-
¢ls in the case sides and top frame.
Hardwood plywood commonly meas-
ures slightl E& than ¥ in. thick, so
check the thickness of your plywood
and size the grooves accordingly.

After the grooves are cut, lay the
door rails and stiles facedown on the
table saw and cut a Y-in.-wide set-
back on the face of the grooved edges.
This allows space for the bead mold-
ing that will be aflplied later,

Next, mark the mortise locations

seem out of place in the bedroom.

In the hopes of putting a better
{ace on your bedroom TV, we de-
signed this traditional elothes
press, It can accommodate a full-
size TV and VCR while still
boasting plenty of room for tape
storage. %'lus, it has three spa-
cious drawers for clothes or lin-
ens. And, we used special
cranked hinges that swing 2507
instead of the usual 180°, so the
doors can open almost flat against
the cabinet sides,

The joinery technigques re-
quired for this piece run the gam-
ut from mortise-and-tenons, to
dowels and plate joints, to tradi-
tional dovetails and dadoes, So
you'll have a chance to hone a
number of different skills before
you apply the finish,

J u'f: a w%ll-'lq of caution I;je;ﬁa re
you : This piece was dimen-
alunedgig hold the basic 20-in.
television. Recent RCA, Son
and Hitachi models should all
work well. But no matter which
brand or model TV you have, be
sure to measure it before you
start building—and, if necessary,
alter our dimensions to suit your

particular needs.
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When the cabinet is closed It neveals the tasteful lines of a
traditional clothes press. But inside, it has room for a full-
slze TV and two VCRs.

on the stiles and use a drill press
to bore overlapping holes to re-
move most of the mortise waste
(Photo 2). Then follow up with a
sharp chisel to square the corners
and smooth the walls (Photo 3).

To cut the tenons, adjust the
dado blade to make equal depth
cuts on both faces of the side
frame rails. Be sure to clamp a
stopblock on the miter gauge
fence to ensure identieal repeti-
tive cuts (Photo 4) and to form a
haunch on all the tenons to fill the
groove holes (Photo 5). Readjust
the cutter height, as required, to
make the tenon cuts on the ends
of the doorframe rails.

Temporarily dry assemble the
cage side frames and use a Ya-in.-
rad. rounding-over bit to ease the
corners that will be visible (Photo
6). Also, hand sand the groove
edges with a felt-lined sanding
block. Disassemble the frame,
and then cut a rabbet in the rear
stiles to recess the back panel.
Cut the 1-in. setback for the
doors in the front stiles.

Lead
Howy-to photos: Rosano Capotosto
Technical art: Eugene Thomson
Photo styflit: Gabe Hemck

: IR Rost
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Next, cut the plywood insert panels
to size and sand the faces. Dry assem-
ble the frames again, Lo check the fit
of the panels (Photo 7). When satis-
fied, use hide glue and clamps to as-
semble the side frame parts. Then,
make a simple jig to guide your router
and cut the stopped dadoes and rab-
bets in the case sides (Photo 8). A
stopblock nailed at one end of the jig
will control the router’s travel.
Square the ends of the dadoes with a
chisel,

Now, fabricate the maple frames
inside the cabinet. Begin by cutting
the stock to size, and use a doweling
jig to bore the holes for the dowel pins
{Photo 9). Note that the VCR-com-
partment frame receives a half-lapped
crossmember that supports a vertical
dividing panel. When all the parts are
cut, glue and clamp them together.
Check each assembly for square, then
set them aside todry. After the glueis
set on the VCR shelf, cut a groove in
the erossmember—and a dado in the
frame above—for the com
ment divider panel. Asgemble the
frame and panel that form the top of
the case and the TV support slab,

Then dry assemble all the cross-
frames with one case side lying on the
bench. Add the other side and check
everything for fit. When satisfied, cut

Rl S

3 Clean out all mortises with sharp chisels.
Make sure that mortise walls are pared
smooth and square to edge.

& Temporarily dry assemble side frame,
making sure parts are square. Then round
over Inside edges with router and bit.

WOODWORKING GUIDE

This cabinet not only hides the TV, it also fea-
tures two false drawers with drop-down
lids, which can house a single VCR and plenty
of tapes or two VCRs,

SN ;_ 4 o
1 Cutstock tosize, Then cut panel grooves

In cabinet and door rails and stiles using
dado blade In table saw.

— :' J.': -:: ‘ s, L
& Cut rall tenons using dado blade on

table saw. Wood fence and stopblock on
miter gauge ensure identical repeat cuts.

7 Assemble frame and panels using slow-
setting hide glue. Add second stile only af-
ter all other parts are joined.

the plywood back panel to size and
temporarily tack-nail it in place.
Then, measure the length of the cher-
ry edge banding at each crossframe
location. (In theory, they should all be
identical, but diserepancies do cree
in, 50it’s best to measure and cut eac
to fit its space. ) Disassemble the case,
Glue and clamp the strips in place on
the frames and the TV slab.
Assembly of the case is best han-
dled in two stages. You'll need eight
bar or pipe clamps, two 7-ft. cauls and
four more cauls that are about 1 ft.
longer than the width of your work-
bench. Begin by laying one side of the
case on your bench. Apply hide glue to

e

i - 4l
2 Cut Joint mortises in stiles by boring
overlapping holes on drill press. Marked
tape on surface guldes spacing.

5§ Closeup shows configuration of joint.
Haunch an tenon |s required to fill gap In
groove above mortise.

8 Cut shell dadoes using a router and sim-
ple jig made of scrap lumber. Block at end
of Jig stops router travel.

[ More Woodworking Guide on page 92)



No other training shows you
how to troubleshoot and
service computers like NRI:

WEW) 388520 Mitz MINI MONITOR NEW! 40 MER
TOWER COMPUTERI High-resolution, HARD DISK DRIVE!
Features 32-bit BO386sx nonglare, 127 TTL You install this
CFPU, 1 meg RAM, 64K ROM, monochrome 40 meq IDE

2 monitor with wlt hard disk drive

and swivel base intemally, for
greater data

storoge capacity

1.2 meg high-density floppy
l'.‘lish'.clf‘ﬁ-'lzQﬂ.L 4

MSCOVERY LAB

Complete breadboarding
system lets you design and
modify circuits, dingnose
and repair foults

SOFTWARE

Train with M5-DOS, GW-BASIC.
and popular Microsolt Waorks
upplrutl.ﬂm software

[NEITAL MULTIMETER

Professional test instrument lor
guick and easy measurements

DIGITAL LDGIC PROBE
Simplifies analyzing digital
circuit operation

Clear, {llustrated texts [ : - .
build your understanding
of computers step by step |

Duily NFI walks you
through the step-by-step
assembly of a powerful 3865 computer

system you train with and keep — piving you the hands-on
sxparience you need to work with, troubleshoot, and servica
today’s most widely used computer systems. Only NRI gives you
everything you need to start a money-making career, aven a
business of your own, in computer servica.

Mo doubt about it: The best way to leam to service computers is (o actually
build o state-of-the-art computer from the keyboard on up, Only NEL the
leader in coreer-bullding at-home electronics mining for more than 75 years,
gives you that kind of proctical, real-world computer servicing experience.

Indeed, no other trining — in school, on the job, anywhere — shows you
how to troubleshoot and service computers like NRL
Eet ingide the West Coast 3682x compuier system ... and
experience all the power and speed of today's
computer technology!

" With NRI's exdusive hands-on training, you actually build and keep the
powerful new West Coost 3865x/20 MHz mini tower computer systerm.

You stant by asembling and testing your computers 101-key “intelligent”™
keyboard, move on 1o test the droudtny of the main logic board, install the

r supply and 1.2 meg high-density loppy disk drive, then interfoce your
h-resclution monitor.

What's more, you now go on to install and test o powerful 40 meg DE
hard disk drive — indoy’s most-wanted computer peripheral — incuded in
your course to dramatically increase your computer's dato storage capadty
while giving you lightning-quick doto gocess. But that's not all!

Professional diagnostic hardware and software makes
troubleshoating fast and accurate

Your NRI training now indudes o remarkable diognostic pockoge thot allows
you to quickly locote and comrect defects In TBM XT, AT BOZE6/B038S, and
compatible computers.

You'll use r Uttro-X QuickTech dingnostic software to test the system
RAM and MI’W a%nmmpumilﬂ printer ports, video adapters,
and and hard disk drives. You'll go on to use your RACER diognostic
cord, from Ultra-X, to identify individual defective LAM chips, locote
Interfocing problems, and pinpoint defective suppart chips.

This ingenicus dingnostic packoge 15 just one more way NRE gives you the
confidence and the know-how for advancement, a new career, or o mMoney-
making business of your own,

AND SOFTWARE

RACER. plug-in diognostic
card and QuickTech menu-
driven software, both from
Ultra-X, give you hands-on
experience with today's
professional

No experience necessary ... NRl builds It in

With NRI, you leam at your own pace in your own home, No classmoom
pressures, no night school, no need to quit your present job until you'ne ready
to make your move. And all throughout your training. you have the full
supporn of your personal NRI instructor and the NRI technical staff, always
ready to answer your questions and give you help whenever you need it

FREE catalog tolis more. Send today!
Senid today for WRI's big, free catolog thot describes every ospect of NRI%
inmovative comiputer trining, as well as hands-on training in TVivideo/oudio
telecommunications, industrial electronics, and other high-growth,

high-tech career fAelds.

If the coupan ks missing, write to NRI School of Electronics, MoGrow-Hill
Continuing Education Ceniter, 4401 Connecticut Avenue, NW, Washington,
D 20008

IBM is o
amd LA

stered trodemark of [nternational Business Maochines Corp. QuickTech
L o mﬁl:b:md trodemarks of Uira-X, lnc.

SEND TODAY FOR FREE CATALOG

[ For career courses
l Schooals I"'H approved under G1 Bill
MrCrow-Hill Continuing Education Center
4401 Connectiout Autrnae, NW, Waahington, D 20008 | ) ceck for details

l ®Check one FREE catalog only
| OmMICROCOMPUTER SERVICING [ Computer Programmiing

O TVVideolAudio Servicing [] Becurity Electronica
‘ [ Industrisl Eloctronics & Robotics [ Electronic Muste Technalogy
l [ Telecommunications [] Desktop Publishing

I [ Banic Electronies [] Programming in C++ with Windows

lM»:l.mn [T Ape
lAﬂtﬂ.
ll:ll.'r.limu-\."ﬂ.p
Accredited Member, Mational Home Study Council A5H3-112
L3 8§ F F R __§ B _§ ¢ B Q0 _§ _J )



all the rabbets and dadoes, then coat
the mating edges of the crossframes
with hide glue as well. Slide all the
frames into position and lift the sec-
ond case side into place. Do not glue
the second side to the frames. Install
the cauls and clamps, check for square
and let the glue dry (Photo 10). When
the glue has set, invert the assembly
and apply glue to all the joints on the
second side, then reinstall the clamps.

Cut the parts for the VCR-com-
partment divider to size and assemble

them. Then, slide this assembly into
place and secure it with glue and
screws, Also, at this time, add the
horizontal rails that help to stiffen the

9 Lay out dowel locations In support
frame members, then bore dowel holes us-

klgpﬂ'tﬂhﬁlllﬂdﬂ!ﬁlﬂﬂ

11 Use plates or dowels to join stock for
door panels. Locate or dowels clear
of area that will be beveled,

Sy, e
e T — .

14 Cut bead molding on router table with
two different bits: a bullnose bit first, fol-
lowed by a slotting bit.
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TV shelf, and tack-nail the back panel
in place so you ean hore pilot holes for
the screws used to attach it perma-
nently. Bore these holes at 6-in. inter-
vals around the perimeter and into
each crossframe. Then remove the
back, countersink these screwholes,
apply glue and attach the back with
the case lying flat down on your work-
bench.

Case doors and drawers

Cut three pieces of stock—slightly
oversized—for the door panels, and
mark the correet planing direction
(with the grain) on each board. Then,
using a plate joiner, cut the joining

10 Glue and clamp case together, Clamps
can bear directly on case, or be attached to
cauls and workbench as shown.

15 Attach bead to frame members, then
glue and clamp frame together. Do not

glue panel into groove—Iit should float.

glots—three per edge—in all the mat-
ing boards. When this is done, glue
and elamp the boards together, keep-
ing all the grain lines pointing in the
same direction (Photo 11). Once the
glue is dry, use a sharp hand plane to
reduce the thickness of the panels to
approximately % in. (Photo 12).

Dry assemble the doorframe mem-
bers and measure the space between
the grooves to establish the size for
the door panel. Reduce the height di-
mension by !/, in. and the width by
about % in. to allow for expansion.
Cut the panel to size, then set up a
high auxiliary wood fence on your
saw's rip fence. Tilt the blade to 10°
for making the bevel cuts that create
the raised-panel effect (Photo 13).
Also use an elevated featherboard to
steady the panel. Be sure to make the
crossgrain cuts first to prevent tear-
ing out the wood fibers at the panel
COIMErs.

The next step is to cut the bead
molding that surrounds the door pan-
els. Use a Ya-in. bullnose bit in a table-
mounted router. First, make a pass
onthe edge of both board faces. Then,
use a '/,g-in. slotting bit to extend the
width of the bead (Photo 14). Rip the
finished ."Hv-ln -wide beads on the ta-
ble saw and miter their ends to fit the
doorframes.

. ———

12 Cut panel bevels on table saw using
high auxiliary fence and elevated feather-

board as safety precautions,

16 Cut hinge mortises using router with
guide bushing and two scrap wood |igs—
one for door surface, one for door edge.

i More Woodworking Guide on page 94)



.
unn.*rh'. Nooks. Crannies. Notches. The powerful new Ryobi Detail Sander
takes care of all vour sanding details. Its triangular head gets into places other
sanders can't reach. And its oscillating action produces extra fine finishes, virtually

eliminating finger

sanding,

Optional add-on
accessories turn this

versatile tool into even

more of a small
wonder. Besides

Siillilillﬂ, You can nse

the Detail Sander for
removing light rust from intricate surfaces — like ornamental A

wronght iron fumiture and railing — with the Metal Finishing Pad.
Remove paint and adhesive from glass and - HE AD ‘
wood easily with the Seraper Blade. Wax and ;

polish tight spots and angles with the
Wax/Buffing Pad; ideal for car detailing.

Remove paint and vamish from hard-to-reach
surfaces easily with the Stripping Pad.
Or smooth bare wood and prepare newly
painted surfaces between finish coats with the
Finishing Pad.

The Ryobi Detail Sander. It's fast,
versatile and easy to use. For even more
details, stop by your Ryobi dealer today
or call 1-800-525-2579,

Mude in USA by Ryobj

RYOBI.

Making Innovative Concepts A Reality™

Byubit Amierica Corp., 5201 Pearmun Dutry Howd, Sufte 1,
Anderson, SC MGR25-K4950

O Ryobi Amwrica Corp. 15682
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Use a 20-gauge brad, with a
clipped-off head, to bore pilot holes in
the bead molding. Then install the
bead, while the door is still dry assem-
bled, with a slight amount of glue and
some Ya-in. 20-gauge brads. Do not
apply glue to the mitered ends of the
bead molding because the frame
members must still be taken apart.
We didn't bother to countersink the
brad heads. A 20-gauge brad is so fine
that once the piece is stained and fin-
ished, the brad heads are nearly in-
visible. You should be careful, howev-

%4

er, not to nick or dent the molding
when hammering the brads flush.
Disassemble, {inish sand and wipe
off the dust from all the door parts.
Then apply glue to a stile and two
rails. Insert the panel and add the sec-
ond stile (Photo 15), being careful to
avoid getting glue on the panel. It
must be allowed to float soit can ex-
Eaml. You ean, however, drive asmall
rad near the edge of the upper and
lower rails. Locate the brad in the
eenter of the length of the rail. With
the panel thus fastened, its expansion

will be equalized on both sides of the
brad.

Clamp the parts together and when
dry install the eranked hinges, To do
this, it's necessary Lo cut mortises on
the edge of the rear of each door. Use
asimple plywood template and a rout-
er with a guide bushing to make these
cuts (Photo 16). Note that the lon
leaf on the eranked hinge that we u&eg
wis slightly angled relative to the
barvel. This didn't affect its perform-
anee, but did veqguire a matehing anple
inthe template cutout. Be sure to
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check the hinges you buy—before you
mike the mortises—and follow suit if
necessary. And always make some
test cuts in serap stock before you cut
the finished mortise on the doors.

To make the drawers, first cut the
stock to size, then set up a router
dovetail template and eut the half-
blind dovetails in the drawer sides
and front (Photo 17). Follow these by
cutting dadoes in the side members
for the back boards and by cutting the
grooves for the bottom panel in the
sides and front boards, Next, shape

POPULAR MECHANICS ® NOVEMBER 1992

the bead around the front with a rout-
er, bore the holes for the handle hard-
ware and sand the inside surface of all
parts. Assemble the pieces with glue
and clampe, check for square and set
aside to dry. Complete the drawers
by attaching the guide strips to the
bottom panels,

Case mnldlng:

The erown molding is fabricated from
three narmwh:mr%s shaped on atable
saw fitted with a molding cutter. To
build it, glue together the top and

middle strips with a %-in. offset. Then
attach an auxiliary wood fence to the
rip fence on your table saw. This will
alfow you to adjust the fence properly
when making the cove cut. You
should also use a raised featherboard
to keep the work on a true course
(Photo 18),

Cut the first profile with the win-
dow-gash cutter, then switch to the
cove cutter. Adjust the fence and cut
the second shape. The bottom mem-
ber is shaped with a cove-and-bead
cutter, then is glued and screwed to
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the top assembly. To obtain smooth,
non-forced molding cuts, make sever-
al incremental passes. Don't try tocut
the whole profile in one pass, Miter
the corners (Photo 19) and attach the
crown to the ease top with serews and
glue.

Cut the stock for the case feet to
size and miter the ends. Then, cut the
curved profiles on a band or seroll
saw. Lay out the miter faces to re-
ceive a single joining plate and cut the
slot using a plate joiner. If you don't
have a plate joiner, just use a spline
set into a saw kerf groove.

Cut the backing cleats for the feet
to size and attach them to the caze
with glue and serews. Then attach the
feet, beginning with the front ones.
When both front feet are installed, ap-
ply glue to the side feet, miter joints
and the plate slots, then insert the
joining plates and slide the side feet in
place (Photo 20). Clamp to the cleats
until dry.

We finished this cabinet with a coat
of Behlen’s Virginia Cherry Master-
Gel Stain, followed with three coats of
Minwax Semi-Gloss Polyurethane,
We finished the drawers—except for
the outside of the fronts—with a =in-
gle coat of sanding sealer, ™

WOODWORKING GUIDE

17 Cut drawer stock to size then ljr out
and cut dovetalls using router and |ig. Code
mating pieces to mid mismatches.

19 Join crown molding parts with glue
and screws. Then support back side of as-
sembly with scrap block. Cut miters.

18 Cut crown with maolding head In table
saw. Use featherboard and pushstick to
keep stock firmly against fence.

20 Cut case feet to shape and Join to
mounting cleat. Then glue and screw to
bottom, using plate to reinforce corner.

W Full money back guarantee

The original since 1985,
Thousands used from to Japan.

MADE IN u.sS.

DFI‘ MAIL TDDA\" $35 plus $9 s&h tu‘ Hubocm CD 3603 Jaguar Fnr't Colﬁns Co 80625 U SA

SAVE $$%, ENJOY FAMILY FUN witH
VACUUM HAIRCUTTER

Great for all styles. Layers, tapers, feathers, collects clippings.
Use with ANY household vacuum. Includes all you need for haircuts.
Blades driven by powerful electric motor. Plugs in outlet via long cord.
Electric cord E]assas through hose for easy handling.

arp for years but are easy to change and inexpensive.

As seen on TV... now improved:

Precision-dial gives ANY LENGTH YOU DESIRE, not 1/2 inch steps
Precision-dial replaces loose parts

Shortest cut: 1/4 inch; Longest cut: 25 inches (waist long)

Angled adapter gives perfect layered and tapered styles

Blades stay s

Great for curly...even afro-hair
Excellent for pets

' As seenon TV... now for less:

$126:99  $85.00

Use Robocut for 30 days.
If not fully satisfied, you should
return it for 100% refund.

6

POPULAR MECHANICS ® NOVEMBER 1992



NOTHING
EVEN-HEATS
LIKE I1.

The Trane XL 80 Gas Furnace

It saves money and energy because it heats evenly—reducing
those old-fashioned on-again-off-again cycles.

Evens out the highs and the lows.

sny
‘l'\l* h!_

L L3 K

TAANE GAS XL 80

P

.
% #
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Using two-stage gas heat and a two-speed
blower, the XL 80 gently and quietly heats
your home, then keeps the comfort level
Just right.
And since natural gas gives you the
fastest, most efficient heat, your budget
stays as comfortable as your home.
What's more, vour Trane dealer—
who's in vour local Yellow Pages—can offer
you a limited warranty that protects your »
X L 80’s patented heat exchanger for 20 years.  — T 4T 75 J QFE
So. if your old furnace makes vou too hot = Fara
or oo cold, don’t get mad.

Get even heat. It’s Hard To Stop A Trane.~

1922 AMERIEAN GAS ASSOCITION Clean natural gas. Americas best energy value.



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

The wite says, "Let a pro-
fessional fix i’ You prefer to
do it yourself. And if you dont
use Genuine Toyota Parts, you
mary find yourself in a rather
awkward situation.

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

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

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

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

G Mare Fram Lile. | Buckis Upl € 1881 Toyoto Moo Soles, US A Ine

right on the money. And that's
your Toyota dealer.

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

popularity:

PARTS &
SERVICE

*I love what vou do for me?
@ TOYOTA



CAR CLINIC

BY MIKE ALLEN,
Associate Automotive Editor

Keeping Up

[ had the valve seats refaced on my old
Nova after a couple of them burned, [
decided to replace the exhaust valves
after 1 got the heads back from the
machine shop. 1 then spent the entire
weekend with a rented valve spring
compressor reassembling eight
valves because I couldn’t get the
keepers to stick into the little grooves
inthe valve stem.

To add insult to injury, two of the
darned things came apart as [ was
turning the engine over with a wrench
to check the valve lash, 1 had to go and
buy new keepers becausze the old ones
flew off into a far corner of the garage
where [ couldn't find them,

How are you supposed to get these
things to stay back together? How can
[ be sure the ones I do have back to-
gether stay that way? And do I have
to pull both heads again to fix the ones
that dropped in? I can pull the valve
back up with my fingers, but it won't
stay there while I try to reassemble
the spring, retainer and keepers.

JOHN EPPLER
COLDSPRINGS, M1

My first rule on cvlinder head work is
to leave all of it to the machine shop.

My second rule is o replace all of
the valve keepers—they're cheap.

There's a secret fo assembly, Use a
dab of assembly lubricant or wheel-
bearing grease to stick the keepers to
the groove until you release the valve
SPring compressor.

Then cover the valve spring area
with a couple of cfean shop rags, and
gmack the top of the valve stem a cou-
ple of times with a plastic- or brass-
headed hammer, This will seat the
keepers—or not—and the valve
spring, retainer and keepers will pop
off. The shop rags will keep them in
the vicinity, instead of embedded in
your eve or off in some dark corner.

You can aveid pulling off the head
and the expense of a new pair of head
gaskets (never reuse a head gasket

that's been torqued, even if the engine
hasn't been run) by using anair hold.
This can be purchased or rented at
most auto parts stores. I made one by
welding a Y-in. pipe nipple to the
metal shell of an old spark plug.
Compressed air, routed into the eyl-
inder through the air hold, will keep
the valve shut while you reassemble
the top end,

Steamy Situation
U atx

Thanks to the several hundred people
wha wrote in concerning a letter from

James Glanotti about the fogged-up
windows in his VW Golf (“Steamy
Situation,” poge 74, Aug. 92). I sug-
gested he replace his heater core,

Since then, VW has issued a recall
campaign, as a number of late-model
VWs have had heater-core failures If
you have a syrupy smell, a wind-
shield-fogging problem or any evi-
dence of heater-core leakage, see your
dealer immediately. Eventually, all
owners of affected vehicles should be
contacted by VW, but if you're not
sure, call your dealer,

Getting 200° F ethylene glycol

POPULAR MECHANICS » NOVEMBER 1992
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sprayed on your ankles is no fun. Get
this looked into right away.

All Charged U

I am part owner of a hunting camp lo-
cated in northern Pennsylvania, We
have a large generator for our eleetri-
cal needs, and it's started by four 12-
volt batteries. But the camp is often
left unattended for months at a time,
and the batteries go flat, especially in
the winter.

[ was hoping to use a solar charger,
but the area gets limited sunlight due
to many tall trees. WESHOOVER

WOODWARD, PA

Firstoff, if those four batteries are
wired in parallel, isolate them from
each other while you're gone—the
battery that self-discharges fastest
will suck the others down with it.
Batteries will normally self-dis-
charge at a rate of about 1% per day.

”BI& Far The Most Comfortable
attress I've Ever Slept On!”

* Adjust Firmmess (o
Fit Your Exact
Meeds

* Unigue
air-cushion design
contours to vour body, providing
superior back support and comfor.

Unigue Support System.

Select Comifort's unique air support system lets you
control the feel and firmness of your bed — simply by
pushing a button. Your mabtress can be firmer than
the firmest innerspring or softer than the softest
featherbed.. helping you sheep more comfortably,
reducng back pain and muscle aches, and providing
true support. Change the firmness whenever you like
o meet your exact preference.

No Risk 90 Night Trial.

We are so confident that you will find Select Comiort
to be the most comfortable mattress money can buy
that we offer our “Better Night's Sleep Cuaraniee.”
Take %) nights to sleep on a Select Comfiort. If you

Variable Firmness = Great Sleep.

Your Select Comfort conforms to your body's
natural shape so your back muscles don't strain lo
hold your spine straight. Because air support is the
closest thing to floating, you'll wake up rested and
ready for the day.

Discover why %% of Select Comfort users
recommend it to family and friends.

“1 am ir koo and ot o Romee exhansted, This
matfress &5 the most comfordable 'oe fried.”

aren’t completely satisfied, return it for a full refund. Clarkspiile, (i,
—, Call or Write for a
=" -~ FREE BROCHURE AND VIDEO
U00D000DDsss T80 |] 1-800-831-1211
contours m yoas vody, GAErg netm ooy, | (wRQ( PescsendmealREE |
ber “E“ o - UYE—S' Jnlnrma.m]“;{lkﬂ & Viden. :
1 Name % o i
| Address |
A [ ) ! City __ State___ Zip !
Innerspring matiresses creale pressare painks | EveningPhoned___ ) 1
and uneven support. : L AR :
1 9301 75th Ave. M. Brooklyn Park, MN 55428 I
Waterbeds rely on displacement and can ramse 3 - 1-800-831-1211 /
“hammock effect,” ing your spine unnaturally. :. 8 Sebect Comdont 1992 Dept 810 1
MNow at Mall of America

and 5 Other Twin City Retall Locations

Richard Shafer,
Baltimore, MD

*Research
shows 34%
of back pain
suffercrs report
Select Comfart
gives them the
back su the
need 1o gpﬂuf beﬂt};
night's sheep,

Dy, Cowrtie Horir, M.D.

Keep the terminals and battery tops
clean and grease-free. The moisture
that the dirt attracts will conduet a
few microamps constantly, discharg-
ing the battery faster.

I've had limited luck keeping bat-
teries charged with solar chargers.
They work in the summer when the
days are long and sunny. But win-
ter's short days and overcast skies re-
duce their effectiveness. Couple that
with tree cover—even the leafless
branches of winter—and you may not
keep your charge. Try putting a solar
charger up on a pole or a rooftop and
simply string wire to the batteries,
even if it's a hundred feet or so. With
solar chargers available at RV deal-
ers and mass merchandisers for $30
to $50, it’s worth a try.

Sailboaters use a very small wind-
powered generator that hangs from
the mast to keep their batteries
charged, s0 you might try looki
the marina or ship’s chandler. T
things are not cheap, however.

Don’t Settle For Less
Settle an argument for us: What is the
more harmful for a 4-cylinder engine,
to be driven 5 mph under the speed
limit or to maintain the legal limit up
to a speed of 65 mph?
[ maintain that going slower is not
saving the engine, and that it makes
{ Please trn to page 102

SERVICETIPS

® 15889 and later Suzuki Swift ownears
with crunching noises look into
a revised 2nd-gear as-
sembly, as well as switching to GM
Synchromesh Transmission Fluid
(GM PN12345349) to improve shift-
ing. Replacing the 2nd-gear synchro
will entail removal and disassembly
of the transmission, however.

® |f your 1992 Cadillac Brougham
5.0-liter has a clicking noise at idle
when the engine is cold, it might be
the plastic covering the torque con-
verter scraping on the flywheel. Cad-
illac suggests trimming the plastic.
cover with a knife fo prevent contact.
* Does your 1988-1990 GMC Sierra
pickup smell like hot fransmission flu-
id or smoke after carrying a heavy
load? Seems that the transmission
fluid can get hot enough to burp out of
the dipstick tube.

GMC has a new dipstick that
clamps onto the dipstick tube and an
O-ring seal o prevent fluid loss—and
.wpuurrﬂal ﬂretnmhutulﬂiﬂhua'
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for an unsale situation by not staying
up with the flow of traffie.

JIMWHARTON

HAMLET, IN

There's not any appreciable differ-
encein the potential lifespon of an en-
gine if you drop back 5 mph—every-
thing else being the same. Even a
small 4-banger, with proper mainte-
nance and frequent oil changes
should outlast the chassis.

There's good reason to drive any
car on the expressway at the fastest
legal speeds periodically, to reduce
carbon and sludge buildup. Admit-
tedly, with modern fuel injection and
gasoline additives, an “Ttalian tune-
up” isn't as compelling as it once
was—but there's no demage to be
done by getting the engine perking.

For the sake of the peace of mind o
other drivers, maintaining pace wit
traffic is safest, P

DO YOU HAVE A CAR PROBLEM?
Jusk ask Mike aboui (. Mad youwr guestion to Car
(linie, Popular Mechanics, 229 W, 57tk 51, New
York, NY 1005, While fetters, fores or phone
culls casnol b answered inddeiduwally, pro®bloms
of penernd interest wrill be discussed in the codimn

Gobble, Gobble
® With Thanksgiving looming ahead, I'm probably
going to cause a few divorces—but here goes.

| was replacing the brake pads on a very
neglected Volvo last week. The brake flui
like cappuccino (brown and muddy)
from dirt and particles in suspension. |
was planning on bleeding the brakes,
but I'm reluctant to pump gritty brown
brake fluid from the reservoir through
the system to llush it. Besides, when
you push back the pistons to install the |
new pads, there's never enough room |
in the reservoir for the fiuid that's being
displaced.

So | used a rubber turkey baster to
suck the excess fluid from the
resarvoir. In fact, | added some clean
fluid to the reservoir, and then used the
baster to flush the plastic reservoir a
couple of times.

Brake lluid is toxic—sa don’t even
think of using that baster on the turkey
afterward. It is also good at removing
paint, so keep it away from your fender.

Craftsman

o e o Collccior Scrics
Thelastwrench set you'llever need.

S er i e s

C ol le ctor

This is your chance to get an incredible assortment of
rugged, durable Craftsman® wrenches — wrenches that are
made in America and guaranteed forever—for one
unbelievably low price. Let's face it. You can never really
have enough wrenches. 5o if you need another set for the
car or the garage, this is it. However, if you only buy one
wrench set in your life, this is probably the only
one you'll ever need.

Standard, Metric, Ignition Sets; all for 559.
:a 12-piece standard
combination set (1/4" to 7/8"), a 12-piece metric
combination set (6mm to 17mm), plus your choice
uf two lﬂ-plece combination ignition sets. Choose
- standard (5/32" to 7/16") or metric
{(4mm to 11mm). Purchased
ely, these wrenches cost

ynucamget them all for just $59,
(Shipping and handling $4.95)

Ncrwa.ll your wrenches can be teed
forever. lf any of these wrenches fails to give you
complete satisfaction return it to Sears for a free
replacement. But this special 3-set package is not avallable

in any Sears store or catalog. You can only get it by calling.

SearsCharge, Discover Card or cash orders are welcome.

Call now, quantities are limited. 1-800-326-1760 Ext.5
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ty Crafisman features:
. Allny steel-forged for strength
* Chamfered jaws and box end for easy on and off
= 12-point box end for working in tight spaces
* 15-degree box end offset for better knuckle clearmnce

POPULAR MECHANICS ® NOVEMBER 1992



MAINTENANCE
BASICS

DRIVEBELTS

BY DON CHAIKIN,
Contributing Editor

® Though the fan belt is gone from
just about every car these days, yvour
car still has other belts under the
hood. These drive the alternator, air-
conditioning compressor, power-
steering pump and water pump.

some drivebelts are single V-belts
riding in a deeply grooved pulley.
Some are poly-V belts with several
grooves and ribs riding in matching
grooves in the drive pulleys.

On some engines, belts may be used

Check the undersides of all belts by twisting
the belt along Its entire length.

to drive more than one accessory,
Many new cars use a single belt for all
the accessories.

Regardless of the type or number of
belts under your hood, they should be
inspected at least four times a vear,
® Inspect the sides of V-belts for glaz-
ing, eracks and tears,
® Check the ribs of poly-V belts for
bireaks in the ribs, cracks and missing
chunks of rubber.

Any damaged belt must be re-
placed, but it's good practice to re-
Eﬂ.t‘i* any drivebelt after four yvears,

iven if the drivebelt appears to
be in good condition, it may be weak
internally.
® Replacement belts should mateh
the original belt in size and thickness.
® New poly-V belts must have the
same number of ribs as the original.
#® Check the tension of all drivebelts
using a belt-tension gauge.

Inexpensive, simple-to-use gauges
are available at auto parts stores. The
distance between pulleys on today's
engines is too small to accurately

judge a belt’s tension by merely
presging it between two pulleys,

All drivebelts have a provision for
tensioning the belt. However, it may

All accessories have a tensioning provision
imcluding relnforced sections and pry slots.

not be obvious at first glance. When
several accessories are driven by a
single belt, there may be only one ad-
Jjustment. Either only one of the ac-
cessories can be moved in its bracket,
or there is a separate idler pulley
which does not drive anything, but
serves only to tension the belt. On
cars with a single belt, the tensioner
miy be spring-loaded and automatic.
If the belt is too loose or too tight, re-
place the tensioner,

Muany accessories or their brackets
have special tabs or slots for a wrench
or a ratchet drive specifically for moy-
ing the accessory. If you must pry on
an accessory, take eare to pry only on
the appropriate, reinforced section or
voumay damage it,

Do not overtighten a belt. Too
much belt tension aceelerates wear of
the aceessory’s bearings and shaft.
Too little tension allows the belt to
lip in its pulleys. ™
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HOW IT WORKS

BY DON CHAIKIN,
Contributing Editor

® Whether your car, truck or minivan
is front-wheel drive, rear-wheel drive
or all-wheel drive, it uses a differen-
tial to split the engine's power be-
tween the left- and right-side drive
wheels. All-wheel-drive vehicles also
use a differential between front- and
rear-drive axles.

The problem of getting power to
wheels on o ite sides of the car is
cumplicateg v the fact that as you
drive around even the gentlest of
curves, the wheels on the outside of
the curve have to travel farther than
the wheels on the inside of the curve,

Vive la difference

To compensate for that difference in
outer and inner wheel speed, your car
uses a differential. This component
typically consists of a ring gear, which
has a carrier or cage solidly attached
toit. Inthe carrier or cage are the two
so-called side gears—one for each
drive axle—and two or four small
idler pinion gears.

Power from the engine drives the
ring gear via a gear on the end of the
driveshaft. As the ring gear rotates,
so does the carrier.

Under ideal and simple conditions,
if the car is moving in a perfectly
straight line, both drive wheels are
rotating at the same speed. As the
ring gear turns the carrier, the carri-
er rotates the two side gears along
with it, splitting the engine's power
between them. Asthese side gears ro-

LIMITED-SLIP
DIFFERENTIAL

..'-"'
AT

VISCOUS
COUPLING

A viscous coupling limits slip by forcing side-gear plates to churn in heavy silicone fluid.

Slip-slidin’ and spinnin’

Since the engine's torque is equally
split between both drive wheels, as
long as they both have equal traction
the system works fine. 1—luwev9r, if
one of those wheels iz on a slippery
patch and the other is not, the wheel
on the slick spot requires very little
torgue to spin—and since the laws of
physics dictate that force takes the
path of least resistance, most of the
engine’s power goes to the slipping
wheel. Therefore, it's possible that
not enough power will go to the wheel
that has traction to get that wheel to
turn at all.

SIDE GEAR

This wrinkle in the system is cor-
rected by a limited-slip differential.
While some carmakers use a viscous
coupling (see How It Works, page
114, Nov. "91) in the rear differential,
and many makers of awd vehicles use
a viscous-coupling center differential,
carmakers typically use a simple
cluteh-and-spring system in limited-
slip differentials.

Clutch packs are mounted behind
each of the axle’s side gears and
springs between the side gears force
the gears against the clutches. While
the springs allow enough slippage to
permit driving around a curve, inslip-

tate equally, the two con-
stantly meshing pinion gears
go around with the carrier,
but do not rotate between
the side gears,

However, as the vehicle
goes around a curve, the
wheel on the inside of the
curve goes more slowly than
the outside wheel. As this
happens, the respective side
gears inside the differential
rotate at different speeds,
which causes the pinion
gears to rotate between the
side gears. The ring gear and

RING GEAR  LOCKING CLUTCH
PLATES

pery conditions they keep
the side gears against the
clutehes with enough pres-
sure tomake those gears spin
at the same speed. If one
wheel begins to slip, the frie-
tion of the clutches ensures
that the slipping wheel does
not receive all of the engine's
power,

One refinement on this
basic concept is the locking
differential. Here, hydraulic
pressure clamﬁs the clutch
Flates against the side gears,
ocking them mechanically,

the carrier rotate at the aver-

ENSuring an even torgue

age speed of the outside and
inside wheels.

in this locking differential, hydraullc pressure forces clutch plates
against the side gears, ensuring traction at both drive wheels.

split, regardless of the road
conditions. P
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Buy VALVOLINE" MOTOR OIL
AND PROTECT YOUR TOOLS |
AS WELL AS YOUR ENGINE.

TEAM VALVOLINE TOOLBOX

To get your free Team Valvoline Toolbox, just  duty lock and liftout tray. What's more, it-even.
buy 12 quarts of quality Valvoline motor oil, or comes with coupons for a variety of automo-
have two professionally installed Valvoline oil  tive products that eould save you up to $180.
changes. You can also get it for just $4.95 with So pick up some Valvoline today. It's the
one oll change. number one choice of Indy 500, Baja 1000 and
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NEW PRODUCTS

IMPROVE
YOUR CAR

Rear-End Foglight

To keep the traffic behind you as
aware of you as you are of the traffie
ahead, consider auxiliary lighting for
the back end of your car or truck. This
red halogen rear-mounting foglight
from Cibié is bright enough to be seen
in fog, heavy rain and snow. The lens
diffuses the beam so the light projects
a 120° are, The light’s mounting base
swivels 105° so the light can be aimed
directly behind you, regardless of
your vehicle's rear-bumper shape.
The Cibié rectangular, rear foglight
costs $89.20. For more information,
contact Cooper/Wagner Lighting,
922 Roosevelt Phwy., Chesterfield,
MO 63017; (314) 532-8150,

Laser Detector

More police are using laser speed
guns to monitor traffic speeds, and
your trusty radar detector will not
alert you to them. The Passport 1000
from Cincinnati Microwave detects
traffic laser units and warns you to
watch your speed in the same way
your radar detector does. The Pass-
port 1000 comes with a windshield
mount, coiled power cord and power
lug for your car's cigarette lighter.
e unit is smaller than 3 x 5 in. and
leas than 1 in, thick, so it can fit into
your pocket, Passport 1000 costs $99.
From Escort Division, Cincinnati Mi-
erowave Ine., Fields-Ertel Rd., Cin-
einnati, OH 45249; (S00) 433-3487,
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Oll-mer Cutter

After taking your old engine oil to the
recycling center, it's environmentally
counterproductive to toss your used
oil filter out with the trash. Instead,
cut the metal can off the filter so you
can throw it in with your other recy-
clable metal after cleaning. And you
can then inspect the inside of the filter
for early signs of serious engine prob-
lems. Tiny flakes of bronze indicate

bearing or bushing wear; metal dust
and grindings may mean grinding
shaft gears. If you use a hacksaw to
cut the can off the filter, you might
mix in the metal sawdust from the can
with the oil-filter trappings. A better
method is to use this special filter cut-
ter, No. 910-81031, from Speedway
Motors Ine., 300 Van Dorn, P.0O. Box
81806, Lincoln, NE 68501; (404) 474-
4411, The cost is $456.

All- n
Performance

Michelin, the radial-tire pioneer, has
three distinetive new all-season tires.
The MX4 offers wet-weather grip and
long tread life for subcompacts and
midsize cars, Prices range from about
$45 Lo $90 a tire. The MXV4 (360 to
$120 per tire) has been configured to
Five a quiet ride and improved grip to
uxury sedans. The most aggressive
of the new tires is the XGT4 (355 to
$100). Its unusual triangular tread
blocks are designed for excellent grip
and responsive handling. All are
available in a variety of sizes and
aspect ratios. From Michelin Tire
Corp., P.O. Box 19001, Greenville,
SC 29602; (B03) 458-5000.

Clean-Welding Spray
Even the fussiest welder ends up with
some splatter on the area around the
weld. This aerosol protective coating,
Welder's Aid I;Ju. 4301 from
Eastwood, keeps that splatter from
sticking, reducing the need to grind
and chisel it away. The coating also
protects your welding equipment and
workbench. The aerosol uses a non-
flammable, non-ozone depleting CO,
propellant. The cost is $7.95 for a
12.5-ounce can—36. 95 when ordering
more than one. From The Eastwood
Co., 580 Lancaster Ave., Malvern,
P A 19355; (800) 345-1178. 2 ]
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SATURDAY MECHANIC

CHECKING YOUR TROUBLE CODES

BY PAUL WEISSLER

® They all laughed when you opened
the hood of vour late-model computer-
controlled fuel-injected car, They
know that only the cognoscenti at the
dealership have been inculeated with
the seeret codes that hide the darkest
secrels of your engine's operation,
They know that only with thousands
of dollars worth of inscrutable test
wear, covered with flashing lights and
arcane symbaols could the furthest
depths of engine management be
probed. How dare you attempt to re-
pair your ear armed with little more
than a Radio Shack voltmeter?
They're wrong. It's true that well-

trained pros use computerized “sean”

A techniclan uses an expensive
scan tool to access

computer’s trouble

codes.

testers (starting at $750) and oscillo-
scopes with gas analyzers (around
$35,000) to locate the tough problems,
but most repair shops just look for the
trouble eodes generated by the engine
computer’s zelf-diagnosiz system.
You ean do that vourself—without
the pros’ expensive equipment.

Looking for trouble

Besides managing your engine, mod-
ern automotive compiiters also moni-
tor themselves, their sensors and the
systems they control. When the com-
puter detects a problem within its
purview, the problem is logged into
the computer’s memory and assigned

e ——

a eode number, And while at one time
only General Motors' systems provid-
e easy aecess to those trouble codes,
today every make of car does,

However, there is no industry-
wide standard for trouble eodes, vou
can't use one maker's trouble codes
for another car. For example, while
Code 44 on GM cars means an oxygen-
sensor problem, it means no trouble in
the computer system on many Nissan
products,

With a quality repair manual—
gither from the factory or from an af-
termarkel publisher—you can get the
trouble eodes and know what each one
means. Better manuals also provide a
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precise procedure for you to
check out the code—using
equipment you probably al- |

y have, such as fused | =
jumper wires, computer-safe
test lights (about §10 each)
and digital volt-ohmmeters
(as little as $30 for the basic-
but-good model).

The manual is also your

various computer-system |7 -
parts—including the com- |«
puter itself. You'll find most |
computers under the dashor | =
behind a kick pad, but some ..~ .5

source for the location of |— 5=

T

are under a passenger’s seat
and still others (most C

ler and some General
tors) are under the hood. S-u
the parts-location illustrations in the
manual are important.

Pi nting problems
Ge:e;":llh!ot:rﬁ led the industry with
its under-dash diagnostic plug and the
CHECK ENGINE dashboard light.
Other makers soon followed, the
POWER L0SS light on Chrysler prod-
ucts in the mig{to—lnte 19805 and the
SERVICE ENGINE NOW on some GM
cars serve the same purpose. Import
compames and Ford were late to
opt the CHECK ENGINE li ht but

51;1]1 ave provided trouble

If your car is equipped with a
CHECK ENGINE light or the equiva-
lent, wait for the light to go on and
stay on for a few seconds, to be sure
the computer has logged a trouble
code. Some computers alzo log codes
for intermittent problems and may
even briefly flash the CHECK ENGINE
light at the time they're logged.

What you'll need
Before you attempt to access your
car's computer, understand that if
you follow the test proce-
dures improperly, vou may
damage some very expen-
sive components. Don't say
we didn't warn you!

Before you begin, be cer-
tain that you have the correct
gervice manual or informa-
tion for your specific vehicle.
Simply mnmactmg a jumper
wire incorrectly can be
enough to do electronic dam-
age. Now, properly armed
and warned, here iz what's
needed to access the memory
of your late-model car's com-
puter and see if there are any

mmmmdnmmmmamw
computer into its self-test mode.

ignition on, bridge the diagnostic
plug's end terminals—possibly using
a paper clip— that have a white/black
and a black wire. The CHECK ENGINE
light should flash, or pulze, out a code
starting with 12 (light pulse, brief
pause, then two light pulses). This
means “nu Igl'l.lt-li}]'i signal to the com-
puter,” which is correct since the en-
gine isn’t running. This is a simple
check of the self—dlagnoﬂls capability.

Then the light will pulse all codes de-
tected, with a moderate pause be-
tween each one. It may repeat the
codes twice. All the GM trouble codes
are two digits each.

In addition, Cadillac and Cadillac-
built front drives—Buick Riviera/
Reatta and Olds Toronado—providea
digital readout of trouble code infor-
mation on the Fuel Data Center. With
the ignition on, simultaneously press
and hold the OFF and WARM(er)
buttons on the a'c panel. After all the
panel indicators light up, release the
buttons. On most models, any inter-
mittent engine codes (with the letter
E as a prefix) are dlsp]a_!,red first, fol-

lowed by current trouble
codes (prefix EE). The ser-
vice manual also can lead you
| into a more comprehensive
= diagnosis, all without the use
=1 ofspecial testers.
=1 o Chrysler—({Note: Since
“4 most pre-1991 Jeeps and the
‘i | Eagle Premier do not have
| Chrysler-designed computer
systems, the following pro-
cedures are not applicable to
those vehicles.) Without
=N starting the engine, cycle the
-1 ignition key on and off, on
and off, then on again. The
POWER LOSE or CHECK EN-
GINE light will pulse out the
codes. A No. 55 (five pulses,
pause, five pulses) indicates
that the test is over.
® Ford—Only models equipped with
the EEC III or EEC IV engine com-
puters (check your car’s underhood
tuneup decal) have self-diagnostic ca-
pabilities. In addition, Ford did not
install a CHECK ENGINE dashboard
warning light until later EEC [V
CATS.

If your car has an EEC III system
(mid-1980 to 1983), you will need a
vacuum gauge. A manual vacuum
pump makes the job simpler, but is
not necessary. Connect the vacuum
gauge between the emissions’ di-
verter valve and its solenoid. Then
with the engine fully warmed and
idling, apply 20 in. or more of vacuum
to the Manifold Absolute Pressure
(MAP) sensor's vent neck for 1 min-
ute. If you don’t have a vacuum pump,
attach a hose to a vacuum source on
the intake manifold. Release the vac-
uum and the self-test will run auto-
matically.

All the codes will be pulsed out by
the jumping needle on the vacuum
gauge. First the needle will pulse an

trouble codes:
® General Motors—With the

mmmmmwﬂmprmlngmnﬁm Hook up a jumper wire and
heat buttons on the airconditioning panel.

engine number equal to half
7 | the number of engine eylin-

| ders (twice for a 4-cylinder,
(| four times for a V8 and so
|| on). Early in the test, engine
vacuum and idle speed will
rise, and after about 2 min-
utes, both will fall. Then the
needle will pulse out any
trouble codes. A Code 11
(pulse, pause, pulse)isa

pass.
If your car has an EEC IV
computer, you must locate
two underhood diagnostic
connectors. One has five ter-
J minals, the other only one.

{ Please turn lo page 112}
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Load up on hunting supplies
for less, at Kmart.

“Remington Express/
Winchester Super-X
Rifled Shugs. 12- or
20-pavge. Mag. rifled
in 12-pauge only,
Everyvday low price.

“Remington/
Winchester

Buck Shot. 5 rounds
per hox. 12-gaupe
00-buck, or 20-gauge,
S-huck, 3% powder
dram. 237, (W-buck
Mag. 3", (0-buck
Everyday low price.

I {!*mfngima

“Winchester Super-X/Remington
Centerfire, 20 rounds per p.'.lL'liJ.lHr.'.
assorted bullet weights, plastic
cartridge holider 50-30.
6.99

243 Winchester,
270 Winchester,
308 Winchester,
-0 Sprimgfiekd,
33 Remington

Your choice. 8.97
Rem. Mag, 12,97
Everyday low
price.

Winchester Super-X Sabol
Shugs, 12-gauge, 37, -0z,
5 nounds per box
Everyday low price,

Slugs avuiluble in maost sores

“Anrine mamsidactueers will vary
Ammeme gvashahle in most siones

Kman
ADVERTISED MERCHANIDISE POLICY

Tl Py RETERDN: 6 B Bl DAY BT i (0 W1 Bk, 50
i e ¥ g giverieed product B ool sclatee e por

s chie 10 @y dsloriaEen Amieen Rmal el it @ cien
ek i e Y TR ST LA T O e
iy uamify) w he pechesed af B saie prE sherever
il o wal il e d ST Elin qually v @ sent

=1 D IO

We encourage all huners 1o take care
of the emwiranment, so that il will be
around for the nexd genesation o emnjoy,

Kmart
FIREARMS AND AMMILUINITHN POLICY
Fugarmy o givmumsbon pe mid n et comglasce

il el ataln. and sl lawd AN purcRusen sl e T'he qualjnr Vou ﬂEEd e
i i w0 5 1 -#
the price you want. ; i =< ':'E%TE%?

Firearms s nol sobd si all somes de o locl
laws omal onlinanoes



an analog voltmeter to the connectors
and the car battery as directed by
your manual. The engine should be
cold and not running, but the ignition
should be on. The voltmeter needle
should flick the engine cylinders code
during the test, and any trouble codes
or Code 11, which means no trouble
code found, at the end of the test,

You can also test for cylinder hal-
ance on EEC IV-equipped cars with
sequential port fuel injection. See the
service manual procedure following
the engine-running test.

Many 1991-1992 Ford models have
3-digit trouble codes, in addition to
the 2-digit ones.
® Toyota—Ifthe CHECK ENGINE light

goes on with the engine running, con-
nect a fused (under 10-amp) jumper
from a test terminal, often fnbe ed
“T." or “TE-1," to the "E-1" terminal
(electrical ground) of an underhood
plug. The engine must be off; ignition
on, The dashboard warning light will
pulse out any codes and keep repeat-
ing them. If the light just blinks once
every quarter-second, there are no
codes stored. To check the control
unit of the automatic transmission,
use the same underhood plug—the

OVERDRIVE light will do the pulsing.
® Honda—If the CHECK ENGINE light
goes on, find a 2-terminal connector
under the right side of the dash,
Bridge the connector's terminals and
the CHECK ENGINE light pulses out
the codes. Single-digit trouble codes
are disEIayed by a series of short
blinks. For double-digits, it's longer
ulses for the first digit, short ones
or the second (three long pulses fol-
lowed by one short is 31). Late-model
Accords do not have a CHECK ENGINE
light. On these cars, you must pull
back the carpet under the dash on the
passenger’s side, turn on the ignition
and watch an LED on the computer
body itself blink out the trouble codes.
® Nissan—Depending on the model,
your car may use one of several self-
diagnosis systems. However, they
are all accessed—with the ignition on
and the engine off—by one or two
LEDs on the side of the engine com-
puter, found either under the dash or
the passenger’s seat depending on the
el. Older models have one red and
one green LED. Newer models just

have ared one.

A mode-selector screw next to the
LED(s) on most models allows you to

choose from several diagnostic fea-
tures. Turn the selector screw fully
clockwise and wait for the LED to
flash. The number of times indicates
test mode. Then turn the screw fully
counterclockwise and wait again.
When you're in the trouble-code
made, any codes will pulse out. Where
two LEDs are used, the red pulses
the first digit, the green the second
{two red pulses and one green equal
Code 21). On units with just one red
LED, long pulses are for the first dig-
it, short ones for the second.

Decoding

Knowing the trouble codes does not
necessarily mean you know what the
trouble is. For instance, a code indi-
cating a problem at the oxygen sensor
may mean the sensor or its wiring is
hncﬁ But it may also mean that there is
too much, or too little, oxygen in the
exhaust for the computer to correct
the situation—possibly indicating a
disconnected vacuum hose or leaking
fuel injectors.

Mechanical problems seemingly
unrelated to the computer may also
precipitate a trouble code. For exam-
ple, if the thermostat sticks open,

Trouble Codes

11 Pass 45 Thermacior air upstream during self-test

12 Rpm not within seti-test upper rpm limit band 46 Thermactor air not bypassed during self-test

13 Rpm not within seli-test lower limit band 51 -40° indicated ECT-sansor circuit open

13 D.C. motor did not move (2.372.51 8L CFI) 52 PSPS circuit open

13 D.C. motor does not follow dashpot (2.3/2.5M1.0L CFI) 52 PSPS did not change stales

14 PIP circuit tault TPS circuit above maximum voltage

15 ROM test failed 54 -40° F indicated ACT—sensor circuit open

16 RApm too low to perform fuel test 55 Key power circuit low

1B Loss of tach input 1o processor-SPOUT circult grounded 57 NPS circuit failed open

19 Failure in EEC reference voltage 61 254° F indicated ECT—circuit grounded

21 Indicates ECT out of sell-test range 63 TPS circuit below minimum voltage
Indicates MAP/BP out of self-test range 64 254" F indicated ACT—circuit grounded
Indicates T.P. out of seli-tesl range 67 NPS circuit failed closed—A/C on during seli-test
Indicates ACT out of sell-test range &7 NDS circuit open—A/C on during self-test
Knock not sensed during dynamic response test 72 Insufficient MAP change during dynamic response test
Insufficient input from V.5.5, 73 Insufficient TP change during dynamic response test
EFT/EVF below minimum voltage BOO switch circuit open
EVP voltage out of static imit BOO switch circuit closed—ECA input open
EGR valve not seated (PFE) Operator emor (dynamic response/cylindar balance test)
EGR valve not opening Power intarrupt detected

SHERRRURRIINRLN

Insufficient EGR flow (1.1, 2.3L T/C EFI2.3L, 38L CFI)
EVP voltage above static limit (SONIC)
Defective EPT sensor (PFE)

Exhaust pressure high/defective EPT sensor

EPT/EVP circuit above maximum voltage

EGO sensor circult indicates system lean-no EGO switch
detected

EGO sensor circuit indicates system rich-no EGO switch
detected

EGO lean at W.O.L.
Thermactor air system inoparative (cylinders 1-4 dual
EGO)

82 EN2JIRERIZIGI

AM2 circult fallure (OCC 1est)

AM1 circuit failure (OCC test)

EVR cirguit failure (OCC test)

CANP circult fallure (OCC test)

Fuel pump test failed (OCC test)

CCO circuit failure (OCC tast)

EGO sensor input indicates system lean (cylinders 5-8)
EGO sansor input indicates system rich (cylinders 5-8)
Thermactor air system inoperative (cylinders 5-8, dual
Hard fault present,***FMEM MODE"**

Idle not learmmead, ignore codes 12 and 13

Wamning| Your trouble codes will probably vary from these Ford codes—but this list Is typical of what you might see on your vehicle.

RF
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Z-SECOMD PAUSE BETWEEN DIGITS

The right manual will lead you
through the diagnosis very specifical-
ly, step by step, until you pinpoint the
problem,

Turning off the light
After vou've fixed the problem, you
must turn off the CHECK ENGINE light
and clear the computer’s memory of
the trouble. The procedures for clear-
ing the codes from memory vary—
check your manual.

However, it may be necessary to
disconnect the computer by either

There are some nonengine comput-
ers that require a specific procedure
to clear a code. These systems have
backup circuits to hold the code even
if the car battery is disconnected.

One alternative to an expensive
sean tool is to use your laptop comput-
er and a software package called Dia-
com. Diacom connects the parallel
port of your computer to the diapnos-
tic connector of your GM, Ford or
Chrysler produet. Depenrhng on the
eapabilities of your ear's on-board
computer, you can read trouble codes

pulling its fuse or disconnecting the  or monitor many vehicle functions in mmml
battery for about 30 gseconds. Be real-time, or trap them in memory for ﬁ'm.:‘;'.i'.’;.
aware that you also lose any fuel and  later perusal or printout. Call Rinda or pod oo Lo
ignition running adjustments the Technology at (312) T36-6G6:33. handHoand boftom. Lise
Low-cost computer testers for do- o SNk ot

Northern

Wheers 1Fe Pros andd Harchgmes

ORDER TOLL FREE

1-800-533-5545

Two 120 V snd two 240 V
ouflets. llemi 18428

saie 434
Our S
Hmllr.
[ To-ughar Tarptl
g hhndrr— poly tarps
E B wElB-resisiant.
ke Rusipioo] grommsts
- I NEEDLE PLLSE [SWEEF] 1n!m1.!|l4.u!uwm1 1wm|w-3mm
| FOR 4 SECOND " FOR ' SECOND " FOR % SECOND FOR i ooy SRR
z DeGiT x¥ s
-i 4-SECOND PAUSE BETWEEN SERVICE CODES, P la'll-
i WHEN MORE THAN ONE CODE IS INDICATED o 4 -
= 2E g bat
0 = wear M1 | R 53 Amp motor 115V,
Count needle swings on an analog meter to determine the trouble codes on some Fords. 16w 207 :;:: 1“""”“;‘:.
20 x 30¢
: . | 1]
coolant temperature is abnormally computer has made (along with the g::: -:-?— .-
!uw. and the computer may be tricked  radio station preselects). It can take 0 x B0 UL sg2=
into concluding that coolant tempera-  up to 100 or so miles of driving for the @
ture iz normal but the coolant-tem- eomputer to remake those adjust-
perature sensor is defective. ments, Until it does, your car may not Tabletop
It is critical, therefore, that you rr:rfnrm well, even though all prob- = Mﬁlm
have the proper manual for your ear.  lems were repaired. fhathoar, cxrtmioe e

F VC Yacuum

S5H
Chipper/Shredder

MI::I:' othar masenats|
] makai
unnmg o

b bair

maves al 3150 FPM. You
can il dis cas) alurminum
5 1 3" platform o bevel

fram 00 45", hems 14332

Add-A-Drawer

it-vourself use are perhaps one to Flaady o assambin and

three years away, ]I:ut wﬁen they ey i VORRER ey e ot
come, they'll enable you to do an even

better job. Right now there are a few Caramic Safsty Heater
simple devices on the market in the slamant lor wnm
$30 to $40 range, but basically they AN 148 Cormiit Rove Y
consist of nothing more than a connec- chocse. Shuts off F 1| houid get ipped
tor, a fused jumper wire and an LED, O A *"‘J

boxed with a short thanual that has
the breakdown of the codes and some
short instructions on how to perform
the tests. They work—but they're no
substitute for an inch-thick factory
shop manual and a certain amount of
Ay e +| common sense. In the meantime,
flesle o s aev s el learn to use the engine computer self-
This Nissan's computer must be removed  diagnosis and you'll do more than you
from under the dash to see the LED flash. ever thought poszible. ™ R

your FREE 136-Page
T CATALOG!

ORDER TOLL FREE

1-800-533-5545

City State

Zip
Koy #2313  SEND TO: NOATHERN,
PO Box 1219, Burngvilla, MN 553370210
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BOATING

THE FIRST EFI
STERNDRIVE

BY JOE SKORUPA, Boating/Outdoors Editor

® Here's an exercise in marine indus-
try logic that's interesting to follow:

Sterndrive engines are based on
uuAmnmriue engines. True enough. 4

utomotive engines are equippe
with EF1. Equally true.

Therefore, sterndrive engines are
equipped with EFI. As Wayne and
Garth would say, *Not!"

Mot until now, that is. OMC Cobra
recently debuted the marine indus-
try’s first EFI sterndrive at its test-
ing center in Stuart, Florida. And as
exciting as this development is to
boating, I couldn't help but think: It's
about time, EFI has been a standard
feature on cars for the past 10 years.
It's been Emdually spreading through
outboard lines for the past four or
five. Why did it take sterndrives,
which are based on technologically fa-
miliar Detroit iron, so long to come up
to speed?

The answer is lack of incentive.
Back in the 19708, the Big Three car
builders weren't exactly thrilled to
expand into EFI, either. But two
things forced their hand: 1. Govern-
ment regulations mandated better
fuel efficiency and lower emissions
levels, and 2, Aggressive import
builders invaded the United States
and foreed the Big Three to radieally

upgrade technology and virtually ev-
erything else about the car business.

Unfortunately for the sterndrive
market, it has neither of these incen-
tives, Although the situation may
change in the future, to date, the ma-
rine industry remains free of govern-
ment-mandated performance stand-
ards and emissions controls. And,
unlike ears and outboards, aggressive
import builders haven't fully cracked
the sterndrive market, yet. Stern-
drives, in fact, are in the unique posi-
tion of being dominated by a zingle
builder that holds an estimated 80% of
the market, That builder is Mer-
Cruizer, and from the evidence avail-
able, the ]nhaence of competition has
apparently produced the absence of
sterndrive ]fFI,

One of the ironies of this situation is
that MerCruiser's sister division,
Mercury, actually introduced EFI to
the outboard industry in the late '80s.
S0, although the company theoreti-
cally had the means to develop an EF1
sterndrive earlier, it's clear that Mer-
Cruiser chose to wait. From a corpo-
rate point of view, this decision didn’t
hurt MerCruiser's market domi-
nance, but it did leave the door open
for someone to jump through. That
someone was OMC Cobra.

Bite of the snake

Without doubt, EFIis a technological
advancement for sterndrives. Why?
Do you like getting better gas mile-
age! Do you like the engine to start
every time you turn the key in the ig-
nition? Do you like feeling Lﬂat the en-
gine is hard-wired to the throttle in-
stead of connected by a bungee cord?
Even Wayne and Garth couldn't mess
up these questions.

Here’s how the system works: To
achieve the improved levels of per-
formance, the OMC Cobra EF1 usesa
multiport injection system that atom-
izes the fuel entering the manifold. To
get the fuel to the injectors, the %5—
tem uses two electronic pumps. The
first, a low-pressure unit, draws fuel

(Pleqae turn fa page 116)

OMC’s new EFI sterndrives are based on 5.0
liter and 5.8-liter Ford engines.

114
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THE LIFESTYLE RESOURCE

ORDER WITH CONFIDENCE
*No risk 30-day refurn privifege.
*Moal orders ship within 48 hours of receipl.
*Credit Card orders billed only upon shipment.
*We will not sell or rent your name fo anyone!

CALL TOLL FREE
24 HRS. A DAY

800-872-5200 .

| 'I'III ROOM HEATER THAT BEATS THE OTHERS COLD

rdinary room hesters can leave you cold..with
uncomfortable hot spots, cald spots, and heat

| wasted on the ceiling. With the advanced-design
Vornado VortexHeat Portable Heater, you will enjoy

| warm, soothing, evenly distributed heat throughout
| any room in your house — even an iy-cold bathroom
ar chilly basement! Unlike ordinary space or “cube”
heaters that heat only locally, the Vornado VortexHeal

| gently warme your whaole room. A whirling beam of
warm air is created, and Vornado's powerful vortex

| action instantly circulates a comfortable warmth
throughout your whole room. Vornade's unique, high-
| performance, air-movement system derives from the
sophisticated technology of the aircraft industry. Dual
air inlets, a deep-pitch propeller, and patented
AirTensity™ Grill combine to give you a superior level
of heating comfort. This whole-room heater is whisper-
guiet and worry-free, Has non-glowing heating ele-
ments, automatic tip-over switch, and a cool-touch
cabinet — safe around children ond pets, day or night.
Easy-to-reach, top-mounted controls include energy-
| efficient settings for high (1,500 watts) or low (1,000

! watts) heat, automatic fan and thermostat, and lighted

on/off switch. Special shock-protector plug for extra = p
safety. The Vornado VortexHeat is compact (10"W x mmqﬁm:ﬂ' :I;?“I;’ﬁ
11"D x 127H), lightweight (only 4 1/2 lbs.), and easy to carry. Made in USA of tough, long-lasting
thermoplastic for years of trouble-free use. Backed by Mfr.'s 1 yr. ltd. warranty. $99.95 #4450.

NO ANTENNA. NO STATIC. NO HASSLE.

he Cobra Intenna IT™ is the easiest-to-use cordless phone

ever! No external antenna protrudes from the slim-line
handset to bend, hrenk, poke your head, or hit doorways while
your wallk and talk - indoors or out. Nothing extends from the
base either, o it fits almost anywhere - under a cabinet or
lamp, on a shell, or mounted on your wall. Think of the free-
dom you'll have! The handset can be off the base up o 7 days
without recharging. Take your cordless handsed from room to
room or out in the yard, Never miss a call while on the patio, at
the pool, ar working in your garden, garage, or workshop, And
wherever you use it, you'l find Cobra's sound s crisp and clear
as on & corded phone. A patented noise-reduction system gets
rid of annoying static and background sounds. (Select either of
{wo separate channels for the clearest conversation possible.)
This attractive, high-performance cordless telephone also fea-
tures gwitchable tone or pulse dialing, a page/signal bution, and
digital security codes to prevent unauthorized use. UL listed.
Mir's. 1 yr. ltd. warranty. Ivory. $120.05. #4440,

Cobra Infenna IT (ffers:
* Huift-in handsel and base anfemnas
o Crisp, elewr sond qrality
& Eagy-loeremd back-Af battans

* Wall maoentehle - even wnder o cabiner
» Laar-susdwr rediel

TO YOUR HEALTH
Dnting back 800 years,

ancient Mandarine be-
lieved Chinese Exercize
Balls induced well-being
and serenity of the
spirit. Rotating the
balls in the palm of
each hand stimulates
fingers and acupunc-
ture points, improving
the circulation of vital
energy throughout the body.
They emit a distantly mysterious
chime, making them effective in relaxation
and meditation. Sports enthusiasts, musicians,
computer users and health-conscious people
everywhere congider them great muscle condi-
thoners. Arthritis sufferers can benefit from this
gentle but challenging exercise. Beautifully
handcrafted, these 45 mm. puhshzdchmmfhallﬂ
come in an ex- [§

quisite silk bro-
cade box. One set
for $29.95 #1702
~ two sets for

$49.95 #1705,
CUSTOM BACK SUPPORT

he Air Belt i« designed to help you relieve

gnd prevent back pain without restricting
your movements. You can enjoy some activities
that were once aff-limits because of lower back
pain, Simply squeeze the removable aspirator
bulb to inflate belt for your individualized lumbar
support, A unique system of air chambers gently
applies pressure to help relax your muscles and
encourage proper alignment of your lower back,
The contoured shape is comfortable and Nexible
to allow you & full range of movement, You can
walk, run, garden, play tennis, ski or just sit for
hours in comfort. Made of soft, breathahle materi-
al to keep you cool and dry. Adjustable, hand-
washable. $58.95 Medium (20°-357) #3590, Large
(36°-41") #3600 or Extra Large (42°-60%) #3604.

800:872:5200

THE LIFESTYLE RESOURCE FOR FASTEST SERVICE 24 HRS. A DAY
= DEPT. PMXLO2; 4555 LYMAN DRIVE_ HILLIARD, OH 43026 |
TO ORDER BY MAIL:

= Send us a better to the above address specifying the item number, dept. code, and quantity of each item.

« Total the amount, add shipping charge (see table below), make check payable to: THE LIFESTYLE RESOURCE.
* For MasterCard, Visa and American Express, include your full account number, expiration date and signature.

Shipping Charge covers UPS, handling and insurance for guaranesd delbeny.
Faceral Express defvery swailably far an additional 57,50 per ondee
ORDER WI'T'H CONFIDENCE Lp $10007 o §150.._§1495
» Most orders #‘”{} within 48 hours of receipt, $15001 1o §300 9695
# Credit Card orders billed only upon shipment, S50.01 1o § 0.8 AES £200.01 o 250 .. §19.095
» No rink 50-doy return privilege, £70.01 o $100... 81185  Owes
& We will nod -rh' o rernl your namie (7] ﬂI'IF.I'I.I.'.' Cangdian resdars. W can only gotep isghang oedsrs
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gialized cable sguipment available for shipmant within 24 hours 60 Day Guaraniee
QUANTITY DISCOUNTS AVAILABLE. MC/VISA or C.O.D. telephone orders acceplad

Send self-addressed stamped envelope (60€ poslage) for FREE CATALOG

| INFORMATION/ORDERS

1-800

@RS nc. B
. Carpentersvilke,
648-3030

= IWingis 60110

Mole Dedoders and Descramibbes st nol be gssd

withoul sasinoratson by your Al cable operatod

BOATING 1 ontired from page 114)

TO ORDER, CALL TOLL-FREE:
1-800-235-7533

Ristance Corporation 14155 Esther Ave. Mishawaka, IN 46545

&

from the fuel tank and sends it to the
fuel vapor separator. The second, a
high-pressure unit, transfers the fuel
to the eombustion ehambers. OMC's
unigue water-cooled fuel vapor sepa-
rator makes the EF1 engine compati-
ble with current boatz by eooling the
fuel and eliminating the need for a re-
turn line to the fuel tank or for a tank
specially designed for EF1,

The brains behind the EFI system
is OMC Cobra’s familiar Spitfire elee-
tronic engine management unit,
which monitors and controls fuel de-
livery, spark advancement, tempera-
ture, torque loading and other impor-
tant aspects of engine operation. The
Spitfire computer works in conjunc-
tion with the EFI electronic engine
control module, which is called the
EEC IV. Integrating these units, ac-
cording to OMC engineers, was the
most difficult part of the EFI develop-
ment process.

The OMC Cobra EFI sterndrives
are based on 5.0-liter and 5.8-liter
Ford V8 engines. Why Ford and not
ubiquitous GM blocks? Reportedly,
Ford was more cooperative during
the difficult process of integrating the
Spitfire and EFI brain boxes. GM, on
the other hand, traditionally likes to
keep everything on a tight leash. Per-
haps the difficulty in getting full coop-
eration from GM may be one reason
why MerCruiser has been slow with
its own EF1 development. Perhaps
not.

Whatever the reason, there are ru-
mors that Mere is going to unveil an
EF1 sterndrive in 5‘1& fall using a 502
GM block. This will probably be a pre-
mium-priced, high-performance en-
gine. While this is weleome news for
MerCruiser aficionados, it's interest-
ing to note that EFI arrives as non-

remium standard e uipment on the

MC Cobra VBs. El'ﬁl‘.] s price point
for EF1- and non-EFI-equipped
sterndrives in the same power range
will be exactly the same. Eventually,
according to OMC, non-EF1 stern-
drives will be eliminated from this en-
gine class and a new era will dawn in
sterndrive power.

New Stable-V hull

Asinteresting as the OMC Cobra EF1
was during its recent introduction,
the design of the runabout in which it
was tested was every bit as newswor-
thy. The boat was the new Four
Winns 210 Horizon Sunsport and, to-
gether with the EFI sterndrive, it
provided the most earlike ride avail-
able on the water. The reason for this
is twofold: 1. The EFI engine starts
like a car with a simple turn of the ig-
nition key, and 2. The 210 Horizon (21
ft. 6in. long, 7 ft. 6 in. wide and a 20°
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deadrise) has a Stable-V hull that
hugs the water the way a sports car
hugs the road.

Currently available in Horizon
bowriders and Sundowner cuddies,
the Stable-V hull uses the integrated
swim platform as a functional surface
component on the hull. It does this by
extending pod-like structures down
from the swim platform to just above
the water lev ? The pods surround
the engine's outdrive aft of the tran-
som, similar to a tunnel-hull boat, and
they break free during normal straight-
ahead running. Another visible ele-
ment of the design is the hull step,
which is just forward of the tunnel.

Aside from these obvious elements,
however, there's a lot you can’t see in
the Stable-V design. Designer Tom
Wenstadt, who developed the hull
during a period of two years, talks
about engineering concepts like the
hull's progression of deadrise, the
center of lift, the prismatie coefficient
and other murky matters. While
these concepts are no doubt essential,
it didn't really start to make sense to
me until Wenstadt compared the pods
to dragster wheelie bars.

Like dragsters, boats have a ten-
dency to lift their front ends during
acceleration. However, when the 210
Horizon's front end starts to lift, the
Stable-V pods come into play and hold
the hull down like a wheelie bar on a
dragster. This makes for exeeptional-
ly level and efficient hole shots.

Carlike ride

The Stable-V pods also come into play
during hard-cornering maneuvers
and prevent the boat from rotating
excessively on its side. To test this,
the Four Winns engineers challenged
me to perform some high-speed,
wheel-lock turns. I happily obliged.
What I found was that no matter how
sharply I spun the steering whee] at
speeds up to 50 mph, the 210 Horizon
smoothly held the turn without slid-
ing, going over on its side or blowing
out the prop. Equally important,
since the 8 remain above the wa-
terline, the hull provides a fairly
smooth ride in rou gh chop.

Needless to say, | was impressed
by the Stable-V's performance, which
gets its name from the fact that it has
great side-to-side stability and is par-
ticularly well-mannered in all situa-
tions. But what really intrigues me
about the concept is that when you
combine the innovative Stable-V with
the state-of-the-art OMC Cobra EFI
sterndrive, you get a ride that's the
closest thing on the water to the feel of
a car on the road. Pleasure boaters
have been waiting for this experience
foralong time. m™
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HURRY

If you've been waiting for the
PERFECT time to buy Tufoil,
NOW’s the time! Check the
coupon below for details and
REALLY change your oil...into
a patented engine treatment.

1-800-922-0075
ORDER TODAY

YOU BUY TOTAL COST  YOUR FREE GIFT i

| __ 18-OUNCE $17.75 Coupon exp 12/31/92 |
| __ 2 8-OUNCE $29.00 wp 1 -OUNCE FREE |
| __ 1 QUART $ 38.95 =P 1|8-OUNCE FREE |
| 1GALLON $ 131.00 =P 2 $OUNCE FREE |
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|\"lSﬁ MC _ AM.EX _ # Exp I
| NAME I
) STREET ADDRESS 1
Ecmr STATE, ZIP CODE i

I
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TiP TURBINE PAINT SYSTEM

® Low, almost no overspray & dry, oil free air.

TP-77 Turbine - HVLP - High Volume, Low Pressure

Increased production and flawless paint jobs are standard with this amazing system. Plugs inta
any 110 volk cutlet and immediately pumps out 60 CFM @ 4 PSI. Low air pressure eliminates up to
B0%% overspray. Turbine air is heated which reduces moisture and provides dry, oll free air. Paint
dries fast with a smooth finish and great coverage. Runs and sags are eliminated. Complate with 1
qt. cup gun with 1.0mm nozzle for fine finish, color matching and base coats. Also, FREE cart with
leck in support for easy trailing, 30 . air hose for getting around cars and trucks, and complete
®No Air Compressar Required - plugs into 110 voit.
#Turbine Air is Heated - reduces moisture, Paint

turbine for single gun use. WL 45 Lbs.

dries fast. Runs and sags are aliminated.
@®Unbelievable Savings - 4-5 P5| used, delivering
60-80 CFM air volume. Eliminates up to 80% over-
spray. Saves up lo 50% in malerial,
®TiP Exclusive 30 ft. hose included: more than
enough to reach around cars or trucks.
— | lerm Parl;l & Labor. TP is an
authorized senvice center.
In Stock. We can ship today.

$569 ..

Model TP-77 wiFree Cart

in Free UPS UU.S. 48 States
U.S.A Call or write for Free Catalog
Meets EPA/OSHA standards as high describing this amazing
volume, iow pressune sysien, (HVLF) system. Larger units avallable.
Special Price Ml 12-31-92 SAVE 20-50% Material Cost.  Order by FAX 216-533-2876

Trust TIP for Quick Ship and Fast Service. Over 20 years experience with restoration equipment.
-----_-------------------1

runnm Mail or call toll free: 1 B00 321-9260 0OVisa OMastercard OCheck/Money Order
Ship lo; Name .. . . l

Card No: .. o
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S — 1 A R . $569.00
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AUTOMOBILES

BY JIM DUNNE, Detroit Editor

1994 Cadillac De Ville

® This view of the 1994 Cadillac De
Ville sedan shows major changes,
though the overall look of the car is
gimilar to the current model. Tradi-
tional styling ia carried over in the
eggerate texture of the grille and the
Series 60 rear fender skirts.

Note the plastic bumper that re-
places the bright metal bumper of cur-
rent models. Major body changes in-
clude a more rounded appearance
overall and a sloping hood.

Cadillac is expected to offer a ver-
sion of the new Northstar V8 engine
in the De Ville line, to boost horse-
power to the 250 level,

Troféo 4-Door

Oldsmobile will have a new V8 engine
ready for this 4-door sports sedan
when it makes its debut as a 1994 mod-

version of Cadillac Northstar VB engine.

el next fall. While the Toronado re-
placement will continue with front-
wheel drive, Olds will use a 4.1-liter
version of Cadillac's Northstar engine
for the new car.

This prototype, undergoing tests in
Michigan, carries a heavy disguise at
the C-post and a brow atop the hood.
Black paint covers other styling de-
tails, including an upright, reverse-
curved backlight.

1994 Explorer Facelift
Ford enjoys a huge lead in sales for its
sport/utility Explorer over the com-
petition—and it intends to keep that
lead, Next year, Explorer will get a
front-end freshening to change the
grille appearance from that of a light

DETROIT

1994 Olds Toronado-replacement Troféo will recelve 4. 1-liter

truck to more of a sedan (station wag-
on) look. The changes will be restrict-
ed to an upscale model, one that will
compete in the $25,000-plus price
range of the Jeep Grand Cherokee,
Look for more detail in the grillwork,
a completely new front
bumper, relocation of
fmrking and running
ights and a fancier ap-
pearance overall.

| Small Cadillac
Cadillac and other GM

divizions may be plan-
ning a new car—one
with rear-wheel drive—
that will sell at the low
end of the Cadillac price
lineup. The plan is to
compete with the grow-
ing number of smaller
Japanese luxury models
that sell in the $25,000 to $30,000
range. And, since all of Cadillae's
competitors use
rear-wheel drive,
the GM luxury car
division will be
competing head on
against the im-
ports, Cadillac's
plan is to build a 5-
passenger midsize
car, powered by a
V8 engine driving
through the rear
wheels. Olds and
Pontiac are inter-
ested in sharing
the Cadillac de-
sign. What's hold-

SPY REPORT

ing up the project? GM's recent cost-
cutting moves leave little room for the
addition of a new rear-drive platform.

V8 imperial?

Chrysler's plans to build a V8-
powered Imperial as the eventual top
model (above the New Yorker, duein
mid-1993) in its new LH line face two
obstacles,

First, altering the chasgis to accept
the bigger engine, The LH cars were
designed around two variations of the
same Vi block.

Second, and probably more expen-
sive, is the problem of coming up with
the right engine for the job. None of
Chrysler's current car lines use a VE
which means one of the company's
two pickup truck V8s—318 or 360 cu.

in.—would have to be pressed into
"IET"-"I'I'_‘E

Chrysler's product planners regard
VB power as essential for a prestige
nameplate like the Imperial. But if

Segment-leading Ford Explorer 4x4 gets a more carlike grille treat-
ment and a completely new front bumper for next year.

Ina
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IF YOU RENT MOVIES

the adaptation is too costly, the Imper- TLIG W - .
" Rented video tapes usually contain a

Ford's V8 Engines jamming mechanism called Macrovision,

Ford’s 4.6-liter V8 will quickly spread This mechanisim is designed 1o prevent

to other vehicles in the stable. Ver- e you from copying tapes. However, it also

sions are already in the Crown Vic, It ofien resulis in a blurry or streaked picture

Grand Marquis and Town Car, The st S Clear 95 RS 8/ | When viewing & tape.

32-valve high-performance version is S : PR

being introduced in the '93 Mark VIIL | i S ]

Thunderbird and Cougar will get the Clearimage is digital, state-of-the-ant

sohe 220-hp edition next year. Final- 100% guaranteed and effective.

ly, Ford will install the same engine in Comes with 3 3 year warranty.

its newly designed 1995 Mustang. For Super-VHS users try our Video Stealth

Video Stealth !H.Il + E SH
Lead-Acid Power

GM has chosen lead-acid batteries for | | JCABILE TV BOXES GeneralInstruments  Oak

its 1995 Impact electric car. It may be Zenith Eagle  Jerrold

old-fashioned in design, but the lead- — FREE Stargate Tocom
acid is a proven battery that should — - _ Scientific Atlanta  Starcom
hold no surprises when the Impact CATALOG

hits the rnacr *We chose what's avail- | | |

able now,” a GM engineer explains.
“We have to be ready for 1995, and
can't wait to develop a new batte

This decision allows GM to build all of

its electrical parts to work with a fa- ; .

miliar and de;];enl:luhle power source. ;':_,I:y;“ﬂu‘ -

Electrifying Price tf‘“"“% ORDER TOLL FREE
CI'II'HSJEIJS electric van is a “zero emis- W

sions” vehicle, but its price is sky % PEDC T B TG A A 1'800 624 1150
high. Chrysler plans to charge cus- Ctr g G Omaha. NE 68114 (402) 554-0417

tomers $100,000 to $120,000 for its
electric full-size van, Yes, Chrysler

designers explain, the van uses a cur-
ey el THE BEST BUYS IN SPIRAL STAIRS!
chassis. That keeps the cost down. VICTORIAN

But the batteries are expensive. :
And the cost of building special heat-
ers, air conditioners, power-steering
pumps and brake boosters jacks up
the price. At $100,000-plus, electric
utility companies are likely to be
Chrysler's only electric van buyers,

Future Battery

Among the batteries for an eleetrie
car of the future is a nickel-metal hy- o A

dride type being developed by a group R TN $1575*

that includes Ford, GM, Chrysler and e Fis 4" Dimsion ' ;
Ovonie Battery Co. of Troy, Michi- : : - Cnly .ﬁl’l”
gan. According to its backers, the Ni- - 5330011

MH battery will last the lifetime of a
car and deliver twice the energy for
its size—that means double the mile-
age. Itis also claimed that the batte

ean be recharged to 60% of its capaci-
ty in 15 minutes, and delivers the -
same performance—top speed, accel- ; - L

eration—as a lead-acid battery. EASY-TO-ASSEMBLE-KITS ».rs  Call or Write For Free Color Brochure:
While the Ni-MH battery has been Kitn 1 stk for immecict shipong of pickam ) THE IRON SHOP, Dept F'-':FI:I.!-:. 547, 4D0 Reed Bd
i i _ HOW] SHOWROOM WARTHOUSE LOCATIONS ity Poomal P 15008 Coll Toll Froe:1-800-333-T7427
Cable bomputers and telephonge, the | | [ Seome on (3o s 7o sl o i
L] amang, " - a
large =ize needed for automobiles has Sarasete, FL (817} 923 1479 e
not been built. This is the goal of the Chlom . 1508 9599010 Addrew
new consortium—perfect Ni-MH for Stamford,CT  (203] 325 Bass Cay Sacte I

2. = Wi = A N« T
mass production. Developers are MusterCorsl & Vien + Awes * Divcover

careful to give no hint of the ultimate From the Leading Manufacturer  THE IRON SHOP

price of the Ni-MH battery. ™ of Spiral Stairs
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ELECTRONICS

SMART CREDIT CARDS

BY FRANK VIZARD, Electronics Editor

from Oki Ameriea Ine. and National
CacheCard Co. are underway. In this
instance, smart cards are used as re-
placements for welfare checks, Month-
ly benefits are stored on a smart card,
which recipients then use to purchase
goods or medical services. The gov-
ernment saves on paperwork, but
more importantly, smart cards can't
be stolen like welfare checks,
Similarly, the 1.8, Department of
Agriculture is interested in using
smart cards for the estimated 23 mil-

@ From a technical point of view, the
credit cards people carry are pretty
stupid, Basicalﬂr. theyv're nothing
more than pieces of plastic with a
etic strip on the back.

ow consider the smart credit
card; It is the same size and shape as
the credit cards people already use.
The only difference is that the smart
credit card has a small, gold electronic
chip embedded in the plastie. This is
the card's brain.

Smart cards have been used in Eu-
rope for some time and for a variety of
purposes. In lreland, for example,
people buy a Telecom Eireann Call-
card for a set fee and then use it to
make telephone calls. As you make
each call, the charge is electronically
subtracted from the total value of the
card, When you've used up your
“units,” the telephone will no longer
accept your card. Then you simply
buy a new one,

Despite its popularity in Europe
(114 million are used each year),
smart cards are only beginning to be
used in the United States. One of the
first places Americans will see smart
cards is at the local supermarket.
Leading the way is Super Valu Stores
Ine., which plans to install a smart
card check-out system at 200 of its
stores nationwide.

The Vision system, as it is called,
was developed by Advanced Promo-
tion Technologies with financial ser-
vices provided by Bank One, The Vi-
gion terminal measures only 16 in.
long and 8 in. high. This compact con-
sole features a touch-sensitive video-
screen that shows videos of store spe-
cials. Also on-screen is an electronie

One smart credit card can

replace many because the “
goid IC chip holds three
pages of data. -

lion Americans using food
stamps. Instead of paper cou-
pons, aid recipients would get a
smart card with the dollar
amount of their entitlement
stored in memory. Here again,
the considerable savings in ad-

register showing the price of individ-
ual items being purchased,

Next to the videosereen is a printer
for producing receipts or special dis-
eount coupons, Finally, there is a card
reader—you just put your card in the
slot—that allows you to charge your
purchases. The keyboard is for enter-
in ﬁ a personal identification number
which prevents unauthorized use,

Another application of smart card
technology is in government assis-
tance programs. In St. Louis, Miszou-
ri, and Dayton, Ohio, pilot projects
using smart cards and terminals

Vislon supsrmarket check-out system with videoscreen uses smart card technology.

ministrative paperwork and food
stamp fraud—estimated at $36 mil-
lion per year—justifies the use of
smart card technology,

Because the 1C chip on the smart
card can contain the equivalent of
three pages of typewritten informa-
tion, the smart card can also be used
to consolidate accounts. For example,
a car-rental card, telephone charge
card and a gas card could be all con-
tained on one smart card. If nothing
elze, a multiple-use smart card will
make your wallet thinner since you'll
have fewer cards to carry around. PM
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Christmas Christmas Christmas
Past

This holiday season, help
him take weight off and
keep it off. The key isn't
dieting — it's regular
aerobic exercise. And the
best way to get that exercise
is on a NordicTrack® cross-
country ski exerciser.

Future

NordicTrack burns
more calories.

superior cardiovascular
workout and burns more
calories — up to 1,100 per
hour according to fitness
experts. It trims the
waistline and tones every
major muscle group in as
little as 20 minutes, three
times a week.

While exercise bikes,
treadmills and stairclimbers
only work the legs,
NordicTrack works the
upper and lower body.
That's why it provides a

It’s the program
he’ll stick with.

Research shows that after
5 years, 7 in 10 owners are
still using their NordicTrack
machines three times a
week. That's not surprising.

NordicTrack is easy, safe,
enjoyable ... and it delivers
the results you want.

30-day in-home trial!

Models priced
from $299.95 to $1299.95

ol Tiack srfvrs thee Mgl b sl prices
sperframom wethin prior il

Nordlc rack

b Wordit Trach, imc A DML Corparey

AN nphiy reseved
For a FREE VIDEO & Brochure
Call 1-800-328-5888

Or writes NondicTrack, Depl ¢ 27362 l
I 141 jlma.llmn Bhvd. N, Chaska. MM 55318 l
I O Please send me a free brochure I

D Also a free video tape: O VHS O BETA
IH;um-
- I
l City Stale Zip |
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MOTORSPORTS

FORTUNES OF WAR

BY TONY SWAN, Automotive Editor

® For every champagne-soaked vie-
tory circle celebration you've ever
seen on TV, there are 10 tableaus of
desolation that never make the small
gereen, Frustrated drivers, gloomy
crews, broken race cars—like the vie-
tory circle anties, they provide an un-
mistakable index of where Lady Luck
has been spreading her fickle favors,

Make no mistake—Iluck is the ran-
dom variable of racing. When it de-
serts you, bad things start happen-
ing, even if your team is among the
best. You could ask Scott Sharp,
whose Camaro has led almost every
race on the 1992 SCCA Tide Trans-
Am Tour. But with two events left to
run, the defending series champion
was trailing teammate Jack Baldwin.

Even better, though, you could ask
Tommy and Bobby Archer. After es-
tablishing themselves as top econtend-
ers with regular Kenwood Fast Five

ualifying spots and a stunning 1-3
inish at Detroit, the Archers found
that Lady Luck’s limited attention
span had shifted.

In particular, it had shifted away
from the Dodge Daytona power-
plants. The Archers had excellent dur-
ability with their 305-cu.-in. (de-
stroked from 318) Dodge V8s during
the early part of the season. Although
these engines lack the decades of de-
velopment enjoyed by the Chevy and
F'-:lnrnsl VBs, they were comparatively
bulletproof—until midseason.

Starting from the back of the Lime Rock
grid due to tire problems In qualifying,
Tommy Archer [3] worked his way past the
Mustang of Jerry Clinton |14) to pursue
defending champ Scott Sharp [33). But

a broken spring perch, incurred on

Lime Rock”s tricky uphill [top], put
Archer on the sidelines.

When the Trans-Am Tour hit itsin-
tense heart-of-schedule stretch, the
Archers ran into engine problems.
Specifically, they experienced sever-

al failures due to broken connecting-
rod bolts. One of them put Tommy on
the sidelines when he was leading at
Watking Glen. Another took Bobby
out of the hunt early in the Road
America round at Elkhart Lake.

“We were surprised,” said Tommy,
“because these engines are basically
very tough. What it really comes
down tois development. We got a late
start, and we're confident that what
we've learned this year will help us
with our engine program next year.
But in a series as competitive as this,
you can't afford any nonfinishes.”

While this string of races effective-
ly took the Shellzone/POPULAR ME.
CHANICS Daytonas out of contention
for the championship, the Archers
cnntimiled to have some highly re-
spectable outings,

Bobby ran a solid fourth at Lime
Rock, Connecticut, then followed
that with second place in a wild show
at Trois Rivéres, in Quebec. In that
same race, Tommy had a shot at the
win, running nose-to-tail with even-
tual-winner Baldwin through a melee
of spinning cars on the last ]a%

But the oily surface that had pro-
voked the other spins put Tommy into
a pirouette of his own, costing him six
positions in the finishing order.

“Maybe I should have played it
safe,” he said. “But like we said at
Long Beach, we're in this to win. No-
body remembers second place.” M
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EXHIBIT [ Continued from page 50)
a prototype on the market.

Soldiers themselves are often mod-
eled by toy manufacturers. A marvel-
ous grouping of toy soldiers from the
period between the World Wars is on
display, complete with radio opera-
tors, medi{'af)pemunnel. a cook and
even a pigeon handler. From the Viet-
nam era, a GI Joe doll rides the waves
of imagination in his pontoon boat.
PorPULAR MECHANICS cover art illus-
trates his real counterpart using a
newly developed night-vision scope.
Another PM cover on exhibit is dedi-
cated to the women war workers of
WWII, with Rosie-the-Riveter types
finishing off the glass nose cone of a
B-17 Flying Fortress,

One of my favorite images in “Irre-
sistible Foree” is a photo of a Canadi-
an soldier in France during World
War 1. He sits in a narrow, muddy
trench reading a copy of POPULAR
MECHANICS with a big grin on his
face, The photo confirms why we had
difficulty locating PM issues from that
era for the exhibit. During the war,
POPULAR MECHANICS told readers
that if they drugped their old maga-
zines in a mailbox, they would be
shipped to servicemen overseas,

\E:'}:!rs are important to the spread of
technical knowledge in many ways.
Servicemen often learn how to use
new technologies, bringing mechani-
cal skills back to civilian life after the
war and applying them to do-it-your-
self projects of all types. Often, too,
surplus war items find their way into
the hands of eivilians, inspiring all
kinds of innovative uses. We've in-
eluded one of the more whimsical re-
cyeling projects from World War I—
a PM eontest to see who could come up
with the best use for thousands of left-
aver trench helmets. (The winner
used them to protect young melon
plants from frost.)

Yet for all the whimsy of the toys,
we hope we've reminded visitors of
the consequences of war. PM pictured
some children playing soldier, and
some donning real gas masks. Some
dads built the "Sink-Em!" battleship
pame for their kids, while others en-
gaged in “The World's Biggest Chess
Game" on the high seas of the Pacifie.
Last year, desert camouflage hit the
market in time for kids to emulate
their parents in Desert Storm.

“The World War was the most ter-
rible event civilized man has ever wit-
nessed,"” wrote inventor Hiram Percy
Maxim for PM in 1936. “If another
breaks out, and nations take advan-
tage of all the amazing developments
gince 1918, what are the consequences
likely to be?" Fifty-six years and ap
eternity of technology later, that
same question still nags us, ™
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Right in Your Own |
A Conservative
Therapy,
Comprehensively Applied
The Back Machine combines the
most effective ways to attain relief
from back and n-Edttpain into one
easy to use, safe unit designed to
help you return to a more normal,
pain free life. And it feels good, even
if you hurt,

How The Back Machine Works:
* Massage - Soft rollers massage muscles,
increasing circulation, reducing muscle
spasm, tension and stress.

s Stretching — Muscles are passivel
stretched, increasing flexibility a
I!'lg Pﬂlﬂ.

* Traction — Mild traction restores spine
length and pliability, relieving disc pressure.
* Mobilization — Restoration of movement
occurs and promotes alignment of the spine.
Five Years of Clinical Use

Tested for over five years by

doctors, physical therapists and
chiropractors, The Back Machine has been

proven safe, effective, and
comiortable.

60-Day Home Trial
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AUTOMOBILES

.

HOW TO RESTORE

AN OLD CAR

Part 4: Paint Work

BY RICH TAYLOR, Contributing Editor, PM Photos by Jean Constantine

® You'll remember that
last month we restored
our 1967 Camaro con-
vertible back to the
“roller” stage. This
means the car is fi-
nally sitting on its
wheels once again,
with the chassis and
unibody essentially com-
plete and awaiting only
the finish paint work. But
there’s more to a show-
car finish than just firing
up the spray gun and
turning everything Matador Red.
Even though most of the body pan-
els on our Camaro are new, they still
required a surprising amount of body-
work to bring them up to spec. Dings,
dents and distortions seem to be inev-
itable during shipping and handling.
We had already sprayed the uni-
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‘Owur Camaro as it rolled out. Matador
equipped with Rally Stripe. 55 emblems and rear spoller [above].

body inside and out with Dupont 1615
self-etching primer to protect it from
surface rust. Running our Camphe]l-
Hausfeld dual-action sander lightly
over the surfaces using 100-grit paper
instantly showed high and low spots.
The next step was to sand the bad
gpots down to bare metal, then fill

them with body filler. I
mix only a small amount
at a time and throw the
remains away, bowl and
all. This avoids contami-
nating the next batch of
filler with residue from
the previous batch.
Auto-body men eall
filler “cheese," because it
is greenish-yellow and
the proper time to start
working with it is just
after the catalyst has
kicked off and the filler
has the consistency of Swiss cheese, |
start by using an “English file” sold by
The Eastwood Co. This is a body file
with a turnbueckle to adjust it to either
concave or convex surfaces, It's per-
feet for rapidly cutting down filler.
Some auto-body men like to slather
{ Ploase turn bo peage 127)
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HOW TO RESTORE AN OLD CAR (Continued from pngge 1241

Rich uses an English file to shape body filler on the rear deck. Thisls a
tricky area where many different body surfaces meet.

Ken Barnes uses a DA sander on the inside of
the trunilid prior to priming and painting.

large areas with filler, then seulpt it
back to shape. I prefer to build up
dents a small amount at a time. The
sequence that works for me is English
file, DA sander with 100-grit paper,
DA sander with 220-grit paper, then
hand sanding with 220-grit paper
wrapped around a sanding block.

e most precise tool for discover-
ing and measuring imperfections is
still the human finger. Running vour
hand over the surface will detect
bumps and hollows you can't see,

The most diffi-
cult areas on our
Camaro were the
weld seams where
the quarter-panels
meet the rear deck
and the top edge of
the quarter-panels
where they meet
the top molding.
The weld seams in
the door openings,
floor and trunk were
not filled at the fac-
tory. We brought
them up to a reason-
able appearance,

duoplicate the factory look.

Modern catalytic paints are ex-
tremely toxic, We entrusted the fin-
ish coat to our friends at Sharon Auto
Body, where they have sealed spray
booths and clean-air respirators to
protect both themselves and the envi-
ronment. This stage of the project is
like a jigsaw puzzle, We brought them
the unibody, doors, trunklid, rear
spoiler, hood, front fenders, front up-
perand lower valence separately.

Master eraftsman Jim Young start-
ed by filling small sanding imperfec-
tions with Evercoat 417 glaze. Then
he scuff-sanded each part with red
Scotchbrite pads to give the paint a
good bonding surface, Over this he
sprayed PPG Kondar primer/sur-
facer. This was block sanded using
180-grit paper, reprimed, then sand-
ed again with 320-grit paper on a DA
sander,

Before the pieces of the body eould
be put together, the edges had to be
spraved with Matador Red. Sharon
Auto Bady used Glasurit 21 Line, a
single-stage urethane enamel. Not
only did they spray around all the
edges, they put a light overspray on
the body panels. This is useful for de-
tecting any small imperfections,

Mmhnbodyﬂlhr in a disposable paper bowl before adding
another layer to smooth multitudinous door dings.

With the edges painted red, we
could now earefully assemble our Ca-
maro, We installed the trunklid,
doors, front fenders, front valence
and hood. Once the bodywork had
been put together and adjusted for
even edge gaps all the way around,
the whole thing was given a final
sanding with 320-grit paper ona DA,

In the paint booth, the interior was
masked off with brown paper and
tape, along with the 1.'|J1~£~n=_-llJ wells and
the area under the body. Fifteen min-
utes before applying the finish paint,
we had the body sprayed with a cata-
lyzed sealer. And then, after six
months of work and anxiety, in a mat-
ter of hours our dull-gray project
metamorphosed into a Matador Red
Camaro convertible. We rolled it out
of the paint booth beautiful enough to
bring tears to your eyes.

Back home, we installed the rear
spoiler and front airdam. Then Jim
came by and masked off the white

{Please tiwrn o page [ 25)

then brushed them It's not enough to dean areas to be pulmed_.ymlmm also clean We.lrlng a respirator, Ken l,pny: “yellow
with seam sealer to areas where dust can biow onto fresh paint.
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death” onto finished doors using our TP-77,
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HOW TO RESTORE AN OLD CAR | Continued from page 127)

e . g

Ken masks wheel wells and chassis before putting on a protective  Edges painted| Matador Red overspray on primer helps locate imper-
coat of Dupont 1615 self-etching primer. fections and will be sanded off before finish coat is applied.

Rally Stripe that distinguishes an RS subtle to see in flat finish primer, but  tionit's foolish not to buy the best.

Camaro, Back in 1967, the Rally all-too-evident in gloss red. The hood Next month, we'llshow you how we
Stripe was applied by hand, and there  hinges also had primer overspray that  detailed the exterior of our Camaro
are no specifications for it. We used made them look disreputable, with new chrome and trim and in-
the width of the RS fender emblemas ~ We still had the original valence stalled the diabolically complicated
our logical width, scuff-sanded the that had come on the car, which “hideaway” headlights. At that point,
stripe area then sprayed it white. We turned out to be heavier and more ac- not only will our car be red, it will
removed the tape about 20 minutes curate than our new replacement. It  truly look like a real 1967 RS/SS Ca-
after painting to minimize pulling at had to be sandblasted, bodyworked, maroeconvertible. P

the edges.

We used a variety of spray paints
from D&R to finish off our car. The
trunk took No. 19003 green/aqua
spatter paint, the wheels required
Rally Wheel paint and the firewall,
dashboard and interior trim took No.
19001 semigloss black. Since all these
areas had af:read;l.r been primed, it was
i simple—though surprisingly time
consuming—matter to scuff sand,
clean, mask off and spray these areas.

Wouldn't you know it. [ stood back
to admire our bright-red Camaro and
noticed a discrete, but still undeniably
noticeable, dent right in the center of
the front upper valence. It was too

primed and painted and reinstalled on
the car. Then both fenders, the va-
lences and the hood had to be read-
justed for fit. Camaro hood hinges
were raw steel when they left the fac-
tory. We sprayed them flat black for a
neater appearance before reassem-
bling the nose of the car.

Spray painting a car is easy. Get-
ting it ready to paint is hard. It re-
quires the most meticulous kind of
handwork, and you simply cannot
gkimp. Modern-day materials are also
frighteningly expensive. We paid
well over $1000 for paint alone. Onthe
other hand, the materials are such a
small part of the total cost of a restora-

Low Pressure,

small volume of air (around 10 ofm), but at
high pressure (around 50 psi).

TP-77 trom TIP Sandblast Equipment pro-
duces up to B0 cfm at only 5 pai. The result
I= a spray gun that has almost no overspray
and is so simple o use that anybody can
paint with it. The TP-77 runs on 110-valt AC
and can be carried around in one hand., It
requires no external compressor and costs

® A conventional paint sprayer moves a

A modern “air-turbine” sprayer like our R

High Volume

less than $600.,

We used our TP-77 10 spray chassis
black, primer and even finish paint onta
noncritical areas. We could have painted
the whole car with it, bul we didn't quite
dare on such an important project. We did
just paint our car hauler using it, however,
and we Il surely use if to paint our nexi res-
loration project. This inexpansive air tur-
bine produces a linish that equails the best
that profassionals achieve in a $100,000
paint boath, —ACTL

SOURCE LIST
The following is a list of some of the suppliers
for this project: ;
& Auto Hnﬂig ig ecialties, P.0. Box 466, Mid-
diefield, CT (203) Mﬁ-imiﬂud*\' parts]
® Campbell-Hausfeld, 100 Production Dr.,
Hurrison, OH 45030; (613) 367-3130 (Afr com-
pressor and alr tools)
# Chevrolet Division, General Motars Corp.,
0007 Van Dyke Ave., Warren, M1 4509; ($14)
402-58855 | Engrine and trunsmission)
#® Colier Tire, 1317 Chestnat St., [!hutt_l.hno%';,
TN 37402; (i) 251-6336 (Reproduction old-
style tires)
& Daytona Mig, 1821 Holsonback D, C
Beneh, FL 32117, (800 351-6363 (Mig welder)
® D&R Classic Automative, 31 W. 208 Diehl
Rd., Suite 107, Naperville, T GOGEE; (7068) 265-
2030 { Camaro restoration paris)
& DTS, 22250 Scheman Rd., Warren, M1
4BORS; (RO 321 -0628 ( Rear axle ring and
pinion b
® Eagle Equipment Co., 28 Wetherill Place,
Plainville, O2TEZ; (H00) BAG-0016 { Lift)
® The Eastwood Co., 580 Lancaster Av., Fra-
zer, PA 19355; (800} 345-1178 (Specialized res-
taration toola)
#® Gearbox Grannies, 3944 Indian Ripple Rd.,
DIJ'IEEIHI, OH 4564410 (513) 429-5442 { Even mare

specialized restoration toals)
® General Motors Service Parts O tions
6060 W. Bristol Rd., Flint, MI 48554; (500) GM

USE US{Bad_F. suspension and trim parts)

® Goodyear Tire and Rubber Cao,, P.0. Box
9125, Akron, OH 44306; (216) 796-2490 (Con-
tempornry tires)

# Kanter Auto Products, 76 Monroe Si., Boon-
ton, NJ 0T005; (BO0) G26-1044 (Springs, shock
absorbers)

& Minigport, Jackson Hill Rd., Sharon, CT
DEORE; (203) 3640011 (Complete auto restors-

tins)
& OEM Glass, P.0O, Box 362, Koute 9 East,
Bloomington, L 61702; (iKY 283-2122 (Auto

|
& PST, P.O. Box 398, Montville, NJ 07045;
ﬁj 247-2288 (Suspension bushings, antisway

I
® Sharon Auto Body, Route 843, Sharon, CT
DE06; (203) 264-0128 (Finiah bodywork and
#® TIP Sandblast E?;Ement. P.0. Box 649,
Canfield, OH 44406; (500) 521-0260 (Sandblast-
er, bead hlust cabinet, pmntap ar)
& Wurth USA, 83 Grant St., Ramsey, NJ
(r7446; (800) 526-6228 (Fasteners, je. nuts and
bolts)
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VANITY FAIR (Continued from page 56)

ability to the seating, which seems to
have been designed by an origami
master, Both the second and third
rows of seats can be folded or reclined
in several configurations, cll']eatitf i
surprisingly spacious . An-
ughrgr unique touch is the Expau#;; four
car-style hinged doors.

The smaller 5-passenger Expo
LRV is clearly not designed for large
families. But for its size, it too can
swallow a surpris- ———————
ing quantity of stuff,

Both of the Expos
seored high marks
for routine service-

ability.
Where these two
vehicles really

shine, though, is in
all-around perform-
ance. Although nei-
ther of their 4-cylin-
der sohe engines
makes much horse-
power, low curhb
weights pay off in
lively acceleration,
brisk transient re-
sponse (note their
slalom times) and
good fuel economy.

Our LRV Sport,
equipped with a 5-
8 manual trans-
mission, fared par-
ticularly well in our
instrumented test-
ing. Both Expos are
available with 5-
speeds, as well as
awd systems.

Incidentally, the
Expo is also avail-
able through Plym-
outh and Eagle
dealerships, where
it's known as the
Colt Vista or Sum-
mit Wagon, respec-
tively.

Pontiac

For your frese Covrs

new Quest and Villager, The test
crew consensus was that it feels a tad
more trucklike than the Caravan, and
a fair percentage had the usual dis-
comfort concerning the exact where-
abouts of the invisible extended
snoot,

But we're here to tell you that this
is a much better Trans Sport than its
predecessor, for two reasons. First,
there's now a 4-speed automatic

New GM tests prove!
Imitation Parts

S-time NASCAR Driving Champion Dale Earnhardt has
bant up more than a lew lenders on his GM Goodwrench®
Lumina* So he's an expart on replacement sheet metal:

“DNd you know thal some insurance companies
specily imitation parts for GM cars and light rucks?
It’s frue, even though many of those imitations
don't come close fo GM standards for fif,
finish and corrosion protection. So before
you get your fender fixed, get the straight
facts in this free brochure, And insist on
genuine GM replacemeant sheeal metal
with the lifetime limited warranty’

s Guida In Auto Body Rapaic

}‘Eam Sport

The Trans Sport
and its GM counter-
parts (Olds Silhou-
ette and Chevy Lu-

and delails aboul the liletsme limiled warranty. sea
your GM deaker Or cadl 1-800-GM USE US.

Bmmlllﬂ:nl'urh-

L 18592 GM Corp A Hights Sesoreed

tional powertrain is like night and
. Our test data tells the story.

e other compelling Trans Sport
feature continues to be the adaptabil-
ity of its seating. With all three rows
of seats, the Trans Sport is a roomy,
comfortable people-hauler. Or yon
can click the seats out and create a
veritable cargo cave.

While the adaptability gap has
closed in this area, the GM minivans
are still tops.

Toyota
Previa LE
The Previa’'s flow-
ing exterior desi
emerged as the grj
vorite of our test
crew. It's a look
that'll be contempo-
rary for a long time
—good looking at
rest, even better
looking in motion.
We liked the
driver sightlines
that go with the ex-
tensive glass areas,
and the midship en-
gine location (be-
neath the front
seats) provides ex-
ceptionally positive
handling.
However, the 4-
evlinder engine is
also one of Previa's
weak points. Peak
power is no better
than adequate in a
vehicle as heavy as
this, and extracting
all the power entails
excessive nolse,
The Previa's inte-
rior is pleasant, and
there's all sorts of
neat stuff available
here—such as dual
sunroofs, separate
rear passenger air
conditioning and a
built-in beverage
cooler. Besides its
all-around comfort,
the seating is mod-
erately convertible
for extra space—

mina APV) have
come to be known as the “Dustbus-
ters.” Call us crazy, but we have a
hunch the nickname has something to
do with the styling, which people
seem to either love or hate. The same
polar reaction ran down the middle of
our test crew.

Assessed on the carlike scale, the
Trans Sport still gives something
away to the Caravan, as well as to the

POPULAR MECHANICS ® NOVEMBER 1992

transmission option. Second, and
more important, there's a new engi
to go with it. General Motors' thor-
oughly developed 3800 V6 is now an
option for the Sport, Silhouette
and Lumina APV—and a welcome
one indeed.

The performance difference be-
tween the Trans Sport's basic 3.1-1i-
ter V6 with 3-speed auto and the op-

. though some of the
other vans do a better job, And even
though there are too many stalks
sticking out of the steering column,
the general control and instrument
layout is both fumctional and distinctive.

Allin all, the Previa stacks up as an
exceptionally well-built vehicle with
enduring good looks. Just don't ex-
pect the heavy-load performance
some of the other vans can deliver. PM
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SCIENCE

BY ABE DANE, Science/Technology Editor

EXPLORING
MICROGRAVITY

Bonnie l:lunr prepares ampoule for CGF,

® When scientists lose the familiar
tug of gravity, problems that they fig-
ured out centuries ago suddenly be-
come baffling all over again. They en-
ter a weird new world where they no
longer know what will happen if you
light a candle or put water on to boil.

That's quite a comedown for people
accustomed to being able to predict
how an airplane will fly without so
much as building a scale model before-
hand. Yet, it's also an opportunity to
blaze fundamental new trails and to
get an entirely different perspective
on what they already know—or think
they know.

But until recently, this research
has been sporadic, erammed in when-
ever astronaut schedules and space-
eraft payload space permit. That
changed this summer with the launch
of the first United States Micro-
gravity Laboratory aboard the Space
Shuttle Columbia. The 14-day flight
was not only the longest yet by a Shut-
tle, it also marked the first time that
an entire misgion had been devoted to
exploring the orbiter’s microgravity
environment. (It's microgravity rath-
er than zero gravity because in the
Shuttle’s low orbit there is still accel-
eration from atmospheric friction.)
Crew training, on-board facilities and
mission profile could all be custom
tailored,

Most of the work was done in a cy-

inside USML-1s Spacelab module [top], can-
die shows microgravity combustion [above).
lindrical Spacelab module eradled in
the orbiter's cargo bay. Reached viaa
tunnel from the erew compartment, it
pruwded space for new apparatus

while Lawrence Delucas mans glovebox.

that enabled the seven astronauts to
try things never before tried in orbit,

Experiments were chosen for their
potential to provide broadly useful an-
awers to basic questions about miero-
gravity. This, too, was a departure
from past practice. “Ten years ago,
what everybody wanted to do was go
into space and make a product or find
an application—like ‘let's go into
space and grow crystals so we can sell
them,’ " says Jug Kearns, program
manager for microgravity solidifica-
tion research and biotechnology at
NASA. “That's not really the focus
right now. One of the reasons is that
everybody figured out how expensive
it is to get in space, and then also how
little we really know about the basie
theories that would determine wheth-
er this stuff will work."

Much of this theory is in the realm
of fluid dynamies, since the behavior
of liquids on Earth is so dominated by

Htglﬂﬂ!—prmedrﬂmtmwipmmnm wmmmmmqmm
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gravity that it's hard to measure the
other forces at play. For example,
surface tension, which is a relatively
minor factor on Earth, becomes a ma-
jor player in space. Because of it, the
easiest shape for a globule of water to
assume in space is that with the small-
est surface area—a sphere. Such
spheres were studied in the Drop
Physics Module, one of three major
new instruments aboard USML-1.

The Drop Physics Module used a
pair of movable syringes to deploy
globules of liguid into a chamber.
There, acoustic drivers were used to
manipulate the drops through a vari-
ety of experiments, including spins,
splits and the creation of one drop in-
side of another.

Another aspect of fluid dynamies
that is fundamentally different in
space is convection. On Earth, water
heated from the bottom rises to the
surface, then cools and sinks, creating
a simple rotating current. In space,
this buoyaney-driven convection is
replaced by other flows, which are
much harder to predict.

The Surface Tension Driven Con-
vection experiment explored these
phenomena by focusing lasers and an
infrared imager on a cylindrical test
cell filled with silicone oil. The results
should help in future efforts to grow
crystals and perform other delicate
operations with fluids in space.

Such efforts made substantial prog-
reas in a third new piece of apparatus
called the Crystal Growth Furnace.
According to Kearns, the CGF
marked “the first time the U.S. has
built a furnace for this type of high-
temperature science that has
worked." Similar German and Japa-
nese devices have lacked the CGEF's
precision, which makes it easier to
compare its results with terrestrial
data. The 720-pound CGF centers
around a moving furnace module,
which applies a precisely controlled
sequence of temperatures to each
sample. Test ampoules containing
materials to be crvstallized are auto-
matically loaded under computer con-
trol. On USML-1, the ampoules con-
tained a variety of semiconductor
materials with potential applications
in high-speed computing, infrared de-
tection and optoelectronics,

In all, more than 30 investigations
kept USML-1's crew of seven work-
ing in 12-hour ghifts throughout their
two weeks in orbit. It's too soon to say
much about the scientific results of
the mission, but it can already be rat-
ed as one of the Shuttle's most suc-
cessful to date. Nearly everything
worked the way it was supposed to,
and the data should keep seientists
busy for years to come. ™
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Do you remember where you had your first Jack DanieTs? M so. we bope you'll dreg ua 4 ne and toll s

NO ONE IN LYNCHBURG knew why Jack
Daniel missed work that spring day in 1904.

No one except his nephew Lem Motlow, who
was sworn to silence. You see, Mr. Jack was
bound for St. Louis and the World's Fair, where
his whiskey could be judged against
the world’s finest. As it happened,
Jack Daniel returned to Lynchburg
with a lot less secrecy—and a gold
medal in his hand for the best
whiskey in the world. A sip, we
believe, will confirm the Fair's
judges knew their whiskey.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Tennesses Whishey = 40-43% alcohol by wolume (80-85 preof) = Distifled amd Bottled iy
lach Daniel Destillery, Lem Motiow, Proprietee, Route |, Lynchburg (Pop 361). Tennessee 37352

Placed in the Nateowa! Registeraf Hovtorie Places by the United Stalvs Government.
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HANDS-FREE PHONE.

* Voice Activated. (Answer without touching)
* Automatically disconnects.

* Clear, excellent reception.
fos far owoy as 50 feat]

= 200 name memory speed dial
(olphobetic recall search - no more guess work)

* Records all outlgoing calls.

* Long distance blocking

* 5 Programmable alarm clocks.
{for importont medicotion or appointments)

PERFECT FOR HOME OR OFFICE
__IDEAL FOR THE HANDICAPPED

= Elapse time.
* Last number redial
* Plus many more options.

Just send check or money order to:

TEMASEK TELEPHONE CO.
2460 E. Grand Avenue #19
So. San Francisce, CA 94080

A}Eﬂ remasek O <°1-800-HELLO-2-U
435586 2 B
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TELEFHONME INC

30 SECONDS OVER TOKYOD

Build More Equity
Into Your New Home

If you're planning on a new home, consider the advantages of
“owner-building.” By doing the subcontracting and much of
the labor yourself, you can save thousands of dollars,

while building the most equity possible into your new home.

Our Total Homebuilding Program™ was created especially for
the do-it-yourselfer. We provide:

* Cash for subcontracted work
* Step-by-step guidance

* Quality pre-cut materials
* Construction financing
You can have the new home you
want, where you want, and without
the typical up-front cash re-
quirement. Start building your
future today by calling Miles
Homes at 1-B00-343-2884.

P
e,

MILES HOMES|
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(Continued from page 37)
crash-landed—two crewmen died in
one of those erashes and their three
fellow airmen were captured. One of
them was executed and another died
in captivity. The 16th aircraft landed
safely in Russia, and its men were
taken prisoner because the Russians
had not yet declared war on Japan.
That crew later escaped.

As the survivors began to find one
another in the mountainous Chinese
country, it was clear to Doolittle that
most—indeed, possibly all—of the
aireraft had been lost and some of his
men had likely been injured, killed or
captured. After examining his own
wrecked bomber, he became despon-
dent. He had led his mission to failure,
he thought, and possibly charges
would be brought against him,. Never
has a mission commander been so
wrong in his assessment.

When Doolittle got to Chungking,
he learned that, rather than being
court martialed, he had been promot-
ed two grades to brigadier general.
Four weeks later President Roose-
velt awarded him the Medal of Honor.
Every raider received the Distin-
guished Flying Cross,

The Doolittle attack sent a charge
through two disparate populations
and produced distinetly opposite re-
sults. America went nuts. Our boys
had stuek it to the bad guys right on
their own front porch. We'd bombed
Tokyo, for crying out loud! Tokyo!

And while the physical destruction
wrought by those bombs was relative-
ly minor, the negative psychologieal
impact on the Japanese and subse-
quent actions by their military were
significant. The military leaders had
assured the population that they were
untouchable, utterly secure, When
Doolittle's raiders blew those assur-
ances to smithereens, the generals
were humiliated. Their reaction was
to put forward a naval plan designed
to lure the troublesome American car-
riers out into the open, and then de-
stroy them. The plan went awry—for
it triggered the Battle of Midway,
during which the Japanese carrier
foree was erippled.

S0, in a very real sense, Doolittle's
raiders were the first ripples of what
became the tidal wave that defeated
Japan. Doolittle returned to Tokyo
one more time before the war's end.
Then a 3-star general, he was aboard
the battleship Missourt in Tokyo har-
bor when a delegation of officials
climbed up the gangplank and signed
the papers nf.\"'urrenﬁnr,

Just ghy of 96, Jimmy Doolittle
lives quietly with hisson in California.
He hears from his raiders regularly.
Forty are still alive. 221

FOPULAR MECHANICS » NOWVEMBER 1992



WORTH
WRITING FOR

608 WINDOW COVERING GUIDE

16-page full-color booidst familiarizes you with window cover-
ing mathods and helps you sekec typs for your need. Informa-
tion incduded on interiar and exerior treatments and whene 1o
find them. Cafl toll-iree 1-800-874-3007. Phiter Wire Prod-
ucts, Inc. Free bookke

609 GEARS, BEARINGS, JOINTS, HINGES . . .

“'The Compieda Lubrication Guide' booklet shows you how i

choosa a labricand lor every move. Contalns mbarmation an

Erﬂsus. jedr lubricants, oils and equipmant trom LisbriMatc,
Tod

610 WINDOW AND PATIO DO0R FACTBOOK

Full-calor brochure provides information on custom combing-
tians, planning a project, choosing a contraclar, and much
more from Andersen Windows, Inc. Frée

611 GIFTS FOR HER

¥ou've send fiowers. You've brought candy. You've consid-
ered lingerin, but, . . _ Intraducing GIFTS FOR HER. An night
page coliection of slegant romantic lingarie from Gy Laroche
Paris. Choosa fram & list of awer 100 participating slodes. 1-
B0 Hatling also avasksbin_ Or order directty from e catalogue
itanfl, Buying lnganie for her has never besn sasier, §1.00

612 BATTERY-POWERED PUMPE

Proiect your basemenl with an smargency back up system,
from Trusty Wams. During a severe stonm, the pamp will op-
erate comtinuoushy for 6 hours on one battery change. With-
cait loss of power the pump will operite indeliniilehy on siec-
tricity. Th ownar of ik company had been in business over
i) years and |s the imventor of 1he purmp. The system is aasy to
instail. Free brochure

13 NOTHING LIKE IT ON THE MARKET

Ryobi's BTI000 Precision Woodcutling System is 0 eatraor-
dinary table saw that's dramatically ditferent in concept, It
cosmbines ihe perfarmance of a stalionary tood wilh the conve-
nignce of 4 portable fable saw, Advanced engineering offers
mone features, greaher precision and mose versatility than any
other ioal in its prics range. Fres Brochure

&14 A BETTER WAY TO BUILD A FLOOR

The Silent Ficor sysstem from Trus Joist Macillan is o beautl-
ful alarnative o bumpy, squeaky floors, Brochure explaing
how the Sibent Floor system is engineenad and guararriesd to
stay flat, solid and quint for (he Bfe of your home. Free
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DANTS

6" x2"
Specify:
Fine, Coarse
or X-coarse

Add $2.50

shipping &
handling

Major

Diamond Wh

® Save Time — Mmtmtgﬂudhu
® Save Carbide — Do your own
® Save Money — Pay for your stone in a fx

DHscover hundreds of manuals,
indusirial handbooks,
paperbacks, reprints, and

privately published papers on
unusual technical subjects
ruﬂng from melting to
windmills, and from
plating to black- A

“:Hgﬂ see Instantly why this is the
maost remarkable mallorder booksiore ever! You
don’t know what you've been missing! We
probably have jusi the technical how-lo
information you've been seeking for years!

BUILD A LATHE!

Build a precision lathe for less than $50 without
tools or oilher precision instruments! Ii's

u-ueiBulld lpmﬂulunshnp:r milling machine.
table and indexing head, 5
. and more! Learn how o

a surface

make
plate from scratch and use it 1o
rebuild used machine tools. Build a one lu
engine! Design sieam engines and l:nﬂe:ﬁ
Huild & welder! Make your own drill bits, taps,

clies, reamers, end mills and much more,
Discover a 700 century-old handbook on
chemical ! Learn machine designl
Pronpulandmﬂmmwc metaks! Discover
arms and armour! it 1910 steam auio

s |MELT

about $101 Uses
store charcoall
custom cas

furnace to cast tron!
B Discover books on sand

Ihema and mare! Explore

high pawer from mml:lmm
:hnn.;ual and coke! B
mare!

motors!
plate! Melt cast iron! Leam
calculus! Pour Babbitt

l:u'm:w?l: hul.ll. onie l.’nr

Pour
Build a

-:.uth:,g. Il.ﬂllmm
casting E::‘ decorative
motion] Gel

ufld a dividing machine and

HIGHEST QUALIT Y!

Every book Ia guaranieed to be high qualltyl
This 1s NOT a book club. You're free 1o pick and
choose only the very best books from the best
publinhu‘wit.hmﬂbﬂﬂl EII'H:I:I
|.'ht I:u.L Ynu pu fair

quality books,
cnnwdn‘wﬂhmn&kmm

POUND IRON!

Work iron with a

h ”‘r!Hlt od

uarpem ake soda pop,
Discover reprinis of o

Bul:ld mhnummmmeqmmnﬂ

And much, much morel

E

Lindsay's

catalog. Send $1.001in
US & Canada and
54.00 foreign alrmall.
You'll e in 8 minuie
wh everyone Is
talking about this
incredible source of
hundreds of unusual
hard-to-Nnd books!
Write today for a

and order the books you necd while
meu re still apaflable. Write today!

I.Imlsav Publications |

Box 538-EMS, Bradley IL 60915 I

I Sand a calalogl Mve anclossd §1.00 LS &

| Canada. (4.0 foreign airmail) |
Nami I
e |
Cay

et I 2o |
L_—------——J
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What
Makes Us
Better,
Makes
You
Stronger.

Call NordicTrack today to find
out how our new strength trainer -
is Mive ways better than v
Soloflex®,

NordicFlex™ offers
revolutionary isokinetic resistance §
10 help you build a better £
body... & stronger body, Take
advantage of the superior linear
maotion, performance electronics®
and workout convenience of x
NordicFlex. I

Best of all it costs '\ ETEg

less than Soloflex®. !
gy,

30 day in-bome trial =y

NORDIC FLEX I
tr Norglic Track

To Order 1-800-445-2360
ar Towr msre information, call Ext. OKIK2
NardicTrack, Depl 0KIKL, 141 fonathas Biwl N Chaska, MN

B 9%l e Tk |r\- '|.I'|||l.|I|.|1...rr| Al g el
Sakllos = a rsfeen s e’ gy

" Avallahle IH'IJ:f on NoedicFlex
Wiorkd Class Edition.

Andnc
at

You just won't find a more professional
complete picture of the weather than the one
you'll ged with Weather Wizard 1l Weathe
'l.‘n.u.grrj il has all it takes to watch the weather
like the pros, All for only $250

FEATURES INCLUDE:
elrside & Okfside Termps oHighs & Lows
sWind Spesd & Direclion  #Instant Mefr

®Wind Chall Comveraons

o Time & Dare s Ramiall Cption

oA Emms o yatiorl P
Inkertace

WeArher Wizin I

THE PROFESSIONAL
Home WEATHER STATION

Ol 8250, Add $30 Iu wli-amptving ramn collector
llrlhl -:1 -. 14 i'il-h- TH-1bRE « PMB23T
i Tas -_I....| Time = FAX 35106700509
MY |'l". A § 'II 55 tor shipoeng. CA iesstents ackd wiles
] ||_| [ e S T L
Dyyis |'|"\TH“"|I" 144 awi., Hiwan, CA 945435

CABLE TV ““BOXES”’
WHOLESALE PRICES!

CONVERTERS = DESCRAMBLERS
REMOTE CONTROLS » ACCESSORIES

FROM §9.95!! CALL NOW!

—GUARANTEED BEST PRICES -
—BEST WARRANTIES—COD '§
—IMMEDIATE SHIPPING—

LAKE SYLVAN
SALES, INC.

1-800-800-4582 rHone
1-612-895-9454 rax

WASTING MONEY
LOSING HEAT

DRAFTY WINDOWS
COLD & WIND

FOR ALL YOUR
WINDOW INSULATING
NEEDS,

BUY FACTORY DIRECT
FOR BIG SAVINGS.

Easy to insiall and axcellent
for low cost insulating and
weatherzation of porches,
patios, windows and doors.

Usad in: Homes = Schools =
Churches « Trailer Homes =
Business = Hospitals

W Stock:

» 100% Claar Films in
Many Sizes

+ 2-Sided Tapes
* PYC Snap-in Fasteners
» Solar Control Films

T 1_ * Complete Kits
'\ "+ FREE CATALOG
[\F® CallorWrite
%Y 1.800-325-2826

ENERGY ARSENAL
P.O. Box 2792

lvyland, PA 18917

Start Your Own Business by
Capitalizing on the Exploding Growth of
Steel Framing in Home Construction

Experts Agree, fie Polential for Steg! Framing in
Today's Aesidential Construchion Market (5
LINLIMITED, and Expanding Rapioly. Jom Tr-Shee),
the indusiry Leader.

Tri-Steel Homas featurs:
*Bolt-Together Construction
*Fast, Simpha Erection
*&° Thick R-30 Insulation
*100 Standards Models o
Custom Designs
*Environmentally Pretered
Materials
*High Strength for better
*Technical Suppart Protection against Fire,
*Consiruction Assist.  Termites, High Winds and
*Commercial & Smaller Earthquakes 4
Buildings * And Much, Much More

I's Easy 1o Start wilh:
*Low, 100 % Refund-
able knvestment

*4 Unigua Programs
*No Franchise Fees
*Traknirg Manuals
*Financing Available
*Clearspan Interiors
*Hands-0n Training

Call Today to Order a ¥19.9 Video
Tape or FREE Information Packet:

1-800-TRI-STEEL g,

(BAT)AGT-TOTD Fax (BITMOT-T4GT7

5400 6 Siemnons Fieewsy. Denion, Teas 74207

m
ML

HOMEOWNER'S
R TRACTOR

LANDSCAPING, GARDENING

(8 WORK FOR OTHERS FOR EXTRA 838! ™ v i v
LCATALDE OF LS5 FISE| ® ALL-HYTRALLIC
LV - 8 e 50| & M EELTS TO BREAK
LTECHMCAL AN W53 | = ATTACHMENTS AVARLABLE

% BOX 307, CEDARBLURG, ‘W1 5301

FLUSH UP TOIL

To Above Floor Drain

Install 1 Yoursel - Anywhare

Mo Digging Up Floors

Write McPharson, Inc,, Dept. 16
Box 15133, Tampa, Flarids 33684

for making Umamml
Concrete llems

Book about Aluminum Molds
including over 425 desgns,
prices. and production irade
smorats from the world's

largest moéd manufacturer

CONCRETE MACHINERY CO, INC

CABLE TV
DESCRAMBLERS
| Converters, Accessories.

Name Erands Greal Service
* Immediate Delivery
Lowest Prices

|tk (800) 777773




* GOH\"EHTEHS *
and ACCESSORIES.

PANASONIC, JERROLD, OAK,

F"I*‘CIH‘MIEEHi SCL%IEES\F'!HGEJEFLANTA

“Courany ' (800) 234-1006

ENJOY HEARING

FREE
CATALOG!

Mothing over, under or behind the ear
Ha - Tubes * Mo Wires

Simple skip-in fit. Full-range velume contral
A5 Trial = Mo
REQUEST YOLIR FREE CATAL DGIWite Rivoces Hearing

RHODES HEARING
20131 Ohio St., Brookport, IL 62810
ar Call 24 Hours/day 1

Our Building Will Save You Thousands
20228 25:38 J0x41 40156
Perect lor AY siorage, workshops and garages
Free siz monlhs storage.

SAVE
UP TO 407

800-888-4606

(&=

STEELNIASTEA

20 WOOD prosecrs |

For Tha Homa Workshop
Eosy fo Reod Assambly Drowings
on Proclical Wood itema
WLS. Disd,

1437 Hwy F

Boileys Harbsr, W, 54302
—

Serd $5.00 Check or
Woney Order o
—

SURVEILLANCE

COUNTERMEASURES Elecironic Devices |
Miniature Kits.. §26.55 & mm|
hln.-r;n-um |

ays calles
stores phone mu 3¢ 01 cal

000 ...

Transmitter
wmmu.mm
Recording Systems,

CALL NVENTIFIER devige = |:I1I1l|l numbe
1

$49.95 8 v

NT 14136 lT l‘r TR

GLASS REPAIR
WY Eann *90 an HOUR!

REPAIR CRACKED WINDSHILLDS FOR PEMNIES
Gl MO FREE BOOWLET: BOD-SPS-4094
sl iel P

oIy FIATE e

e WV CORPORLTHON = GFTIELIER $7iTimi
_ -Hﬁ DLFT. o, 68 SERMGYALL AVE, LYMH, A 01504 §

PROFESSIONAL

FLOOR
MACHINES

+ STRIP

- WAX
| BUFF
« SAND

For Catalog
Call Write
ar Fax

Earn

Yourself!

sl Tt w Hyde Park, NY 11040
1-800-545-0555

X | o -
"'2:‘ {‘3 516-352-1505

st FAX 516-352-2503 )

o8

e &

L.

IRONMASTER

SELF

Ktn riing

SANTA CLARA, CA.

(408) 988-4002

Sawa on cable rental fees!

 CABLE TV
DESCRAMBLERS

WE’LL BEAT
ANY PRICE

JERROLD-TOCOM-ZENITH
g HAMLIN-OAK-PIONEER
? SCIENTIFIC ATLANTA
* 24 HOUR SHIPMENTS!
3 10117 West Oakland Park Bivd.,
Q SuMe 515, Sunrise, FL 33351
NO H.OHM&ALES

= MONEY BACK GUARANTEE!
RTINS 2T TS

= QUANTITY DISCOUNTS!
HISTEHCMBIMEIIWIE.D.E

l".ﬁ‘
SS =

lfllwmm.ernﬂﬂmnmuf
equipment usad in you area ready.

CALL TOLL-FREE i
1-800-284-84323%
CABLE WAREHOUSE §

Train for exciting
career opportunities!

Get on a fast track to a new money-making J
career. |CS can train you at home for

a befter job in any of these {ast-
growing, pood-paying fislds!
You caneven gata
Specialized Associate
Degree at home
inrough IG5

et | have chasen No obigaton. Check s Box Oyt
lum'l'tl SPECIALIZED ALEOCIA

Bl]l] 234-9070 Ext. 648

Call anytime—24 hours a da dur-
B mul: OR MAIL COUPON T.%DA

|

]

i

BUSINESS DEGAEE PROGAAMS PROGRAMS

:Eﬂinn-lllm U“MEWHNT‘“-:
:@h:_ﬂ :—MHWMD! ogy '
h:n'-lﬁI [l Blectronics Techaciogy |
i CAREER DIPLOMA PROGRAMS i
| O] High Schoal O] Art I
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lgmrmmﬂam gmm"mms :
o e D50 gt
:Bgnmﬂ"' Business Management 12 g & Bunton E:
] Bectronica > OFologaaghy -
'anu Eh-'nlgmimsgymi' i
Rk HEmimm |
EDTmﬂhli 5 Forst i
:HII'II_” Age :
1Address Apt. # |
Zip :
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The Ultimate
Woodworking
Tool.

The Woodworkers' Store
New! 1992-1993 Catalog

Over 150 new, hard-to-find items!

wmm.ummmuughmn}ywm |

|
I
I
Tee I |
Depl. 23084 |
01 Industrial Blvd, |

|




Now you g
do some
about
the weather

ur new Home Weather Sia
tion helps vou plan your day,
safeguard your family and prop-
erty by alerting you to local weather
oonditions Uhat often vary from distant forecasts.

Tells you to: Warn loved ones when wind chill
threatens frostbite . . . Secure outside belongings
against unexpected gusts. . . Protect plantswhen
an alarm signals dangerous heal or cold . . .
Increase watering when rainfall is too low—and
much more.

Designed to far owtlast all others, the
ULTIMETER I gives you over 20 most-wanted
features incloding:

& Wind Specd and Direction
* Temperature » Chill factor
* Alarms = Highs/lows/
times/dates » MetricEnglish
* Quick-Mount (no tools)
minst s peaisting # Past, easy “Poind & Plog” direc-
thon calibration [ pat. pending) = Optional self-empiy-
ing rain gange  30-day money back guarante: « Doe
year warranty = PLUS $30 introductory savings:

Home Weather Station reg. $178 ... only §148
As above, withont wind direction sensor ....... $119

el i U5, anled 5 265 shipgang & imsiiranoe. M) fes. aild 5% G
VISAMC phone arders: S00-USA-PEET (A72-7338).
Or send eheck, m.o, or credit card no. and exp. date o

PEET BROS. COMPANY 601-211M Woodland fd

Subscribe fo. ..

MILITARY YEHICLES

ADS-ARTICLES -NEWS

MILITARY JEEPS, TRUCKS, TANKS & MORE!
Over 8,000 paid subscribers larger circulation
than any other magazine for military vehicle
enthusiasis...and sill growing rapidly! Many more
advertisemants than any other magazine..
Exglusive comprahensive lsting of upcoming
ralhgs.. . and much maorg!

SUBSCRIBE NOW!
O Year {6 Issuas) 515
Two Years [12 lasues) $25

Foregn-Canada 34, oiher 528
US Delars payatle by LIS Bank
P.C. Bax 1748-43, Unlan, NJ OT0E3

W, Allemhurst XJ 07711
(her I Teh Year

11 Pt B, T I

LFNH‘ Broe s

SHOP . TASK

The Original Home Machine Shop
Duesigned in USA by Shoplask
" L I 3 Wicadel y Chwaa
A Low s 9850
A Axm Power
Fadl Mocailabie
12 Murm
Wairaety
100%: Pains
AR Toaing
-

" q a8 mmrz
1-800-343-5775 FREE CATALOGLE
DEMAND THE BEST
SHOPTASK PO BOX 7591 - TACOMA, WA 8407
SINCE 1081

FREE SCIENCE RESOURCE

America’s basi known source of scenlific producis for
the lechnical hoblbyist, student and scsence educator.
« Magnifiers & 0 m

= Brigmoe Kits &
= Magnets & !ulﬂul
= Weather & Solar

::uml Discovery
. l}nmm;“""u « Tolesgopes

(Give a microscope Ihix
Christmas. Ses sur large
snlactian featured n sur 112
rlgl sciemce rosource cala-
writh mver 3200 Heme.
'th for your FREE copy.

Build A Wm-i;inq 4 Cylinder Turbo Demo )
Engine. S thiugh Turbe: charga f
mirvahie rrgeles Hlf.u"'.a"..l!l
fan bell a=d mming beh
inchages dghts for “ting”
Epark plugs, maving prlans
ConECHng 1nds, apesaling
distritnnnr and moveng crank-
shaft and camsEal Dptanal
high geerformante party »
cheded, Engine moded is 12"
iong. moided @ bus, raS and
wiver plaghc. Comes V
plete wilh Instruchons ipastc
flue in nal incladed)
MG3E 010 40 85

En Flﬂllg With This Mighty Magnel.
Lift up ¥ 200 M. Pt 10 a3 aroand oocks
and Bndges: A ‘musf ki & boal. o heips

rairieve maial pbyects thad fall overboan]
ool e amared gl whal you pull up WY

m 2, mgllsld’-nl'u weith &
Wineyl Chigrice cogfng &0 et o
?nr;n e chipmng MGTY, 138 $33, 98

Fm phunu orders call 1-6089-547-8880.

Mon -Fri. BAM-BPM, 5al. SAM-4PM EST. Major credil
cards accepied. Product orders add 82 50 for postage
and hand|ing. 45 day money back guaraniee,

“ SERVING SCIENTISTS FOR FIFTY YEARS

Edmund Scientific Co.

Dept. 1241, G913 Edscorp Bidg., Barrington, M.l 08007

CABLE TV DESCRAMBLERS

THE MOST ADVANCED
TECHNOLDGY N CABLE EGLIPMENT

= BASE BAND = JERROLD =PIONEER
« TOCDM * HAMLIN  » ZENITH
= SCIENTIFIC ATLANTA = DAK

FOR OUT OF THS WORLD PRICES CaLL
WORLDWIDE CABLE

1 800-772-3233

FREE CATALOG AVAILABLE

1291-4 POWERLINE RO, SUITE 109
POMPAND, FL 33069

CONVERTERS
DESCRAMBLERS
TEST MODULES

o Habla Espanol
BEST WARRANTIES/BEST GUARANTEES

#1 N CUSTOMER SATISFACTION
FOR FREE CATALOG OR TO DRDER CALL:

1-800-833-2915

For Technical Assistance or Information
call: 407-336-8538
NU-VUE ELECTROMICS

Jivd., #105, Port St Lucie, Fl

Make *25t0*100 per hour

with w JA Minit

Yes, il's really possibde by making and
sefling bright colorhl Badge-A-Mind
bufinns. Hutlons ané proven mosey-
makess o lawrs. corvendions or anywhene
Pauuh congregate  They're inexpenshe.

]

and Easy o make wits Badgo-A-Minit! w
Send for a FREE color catalog or cedar
a Starter Kit, on ;2995::?:.!295 e =

-

smpgng (AL Is wdd 51 87 tax)
BADGE-A-Minét, 1102, 348 North J0th Ad., Bax 000,
Lafxlle, IL 51307, BOG-F23-4100

MO
VEL wrtiscl i your arss whisn

CRACK REPAIR

ae e, OVER A FOOT LONG
HUGE DEMAND!

JUST LODE ARCLUND TOL

=~ 1Ty )
drr-‘ %ﬂ‘ B'ﬂ H D I“ﬂ
RS 1 (800) 347-2820

11151 Pasrca Sueet, Riverside CA 92505

SIHGEHS.' ffcﬁ“‘ﬁ :

FATENTED
PADCESS

IW—'H.-* F40S Exf 01
gy - W Have

CORVAIR

Hot Rod, Buggy, or Stock, We stock

OVER BOOO parts in our GIANT 400
ilustrated ce|l..!.1|::|at Rushed - $5.00
LARK'S CORVAIR PARTS,INC.

Ht 2, Box PM. Shelbume, Ma 01370

MC/OOD/VISA MNoFodeSees | | L (413)625-8776
YOU AN EXCLUSIVE _.‘::}EALER Eﬂ:éﬁmmfémhﬂ? pe mtgg:phu
ﬁ Wh-ee.l' sizes available. Send for free
ma 34. paqn packsl Aslescope laster

Ampb!hinml
d 4

| modeh
{21-ywwrs-aid and over, Fleass]
No Money Down, As low as 5110 mo.

Call Toll-Free 1-800-255-2511

(From amywhere in the LS. or Canada)
Recreatives Industries, Inc.
60 Depot Street, Buffalo, NY 14206

136

INC. P.O. Box K_ Depl. PIM.
wm-,u cagzsm the [714) 650-4621

TV DESCHAMBLERS

BEST BEST SERVIC

CABLE TV TESTED
Call or gt for your FREE
Whiigaas CHLEIO]

ekt 'vion mcmomny

ITH B hEMed 1. #1089

D, Iﬁﬂ!u 1'““&'23&“
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= BUILD YOUR OWN
WHY RENT 2 ) | [ L 0% HELICOPTER!]
SAVE! SAVE! , T pen-sty achentute/  REEEN
CABLE TV DESCRAMBLERS [ RSttt
JERROLD « QAK « HAMLIN » ZENITH il oot e
FIONEER - SCIENTIFIC ATLANTA

READY-TOQ -SHIP!

[ PO, Bax 50
& MONTH WARRANTY ! ABSOLUTELY Lol g o o 1l i iderwood, MD 21139
LOWEST WHOLESALE ' RETAIL PRICES! — = —
MASTER CARD + VISA - AMEX + C.O.D. {IGH POWER. = ca. &5

FREE COLOR CATALOG! High Velocity Alr Rifle w/ Scope gt
= _1 (800) 950-9145 T ——, *

T _ 1470 OLD COUNTRY ROAD, STE-215 A v gl h dnune actor
Y4 | m ] = @) PLANVIEW, Y 11803 -
NO NY SALES - PU | | o ¥ -5

LiLE

ORDER NOW! 1-800-486-5971

or send caub, check or money order fa;

MACHINE SHOP

CABLE TV
DESCRAMELER LIQUIDATION! |
Hamiln Combos $44, Oak M35B $80 (min. 5), #ic.
WEST COAST EL 3
Fi

:h Snop

Btill = Dridl

. FIX IT YOURSELF!
s — ) Easy to use!
S ENTS 9 6 S NCKELE B2 s, N Save Money!

3 DIMES 29 55, 3 GUARTERS $55 98, i el
oR3navess12ags - | | - Save Time!

.
OWE EACH - 1, Se, IO, 75, 50¢ - §79.95 e « As low as $995
ADD $3.00 PAH & 617-934-5303 | - i
POSITIVE PROOF COINS |

P.0. BOX 2738, DUXBURY, MA 02331
WATER BALLOON LAUNCHER

O e

l:a": Smithy Dept P
120 YARDS! ONXSZ_ || rendseser
TO ORDER: Cuil Tad Fae {Ask for operator PM) The Dakas, OR 37058

1-800-441-1047

R re=ra = Y Bl TEL EPHONE VOICE CHANGER
Mg mUS A B30OPAH MOKEY BACK QUARAMTEE This Seft-Contained Telephons Vokos Changer Works On

| ANY Two Pioce Phones (sxcent cordiess). Just afiach
| y belween handssl and phone base: A& DIGITAL CHIP
|ALI.I:I'NE SIXTEEN DIFFERENT PROGRAMMABLE
VOICE MASKING LEVELS| Usa il o ater your voica when
I placing or receiving phone calls: Change your voica from

EASY TO USE

NEW Tape Measure Does It Alll

g |
. “-st'nl'EL %TJ | Inu}g-.\olamala, lemake 1o male. Microprocessor conirolied
| | = PROTRACTOR Byt I wilce clarity.  Ideal for womean & ehildren
l = 15’ STEEL TAPE S CA o ‘ I mama.umr&gﬁa n.nmy'lng-:‘.ajl- |
: MEASURE ORDER NOW! ors, USe as pre-screening tool
I Y~ s EASY INSIDE gy 51199 | | | Battery operated 4 AA), works |
] —————— =) MEASUIRING + BEW §388 | on bath business and homa |

—————————————————— [ I phones. Small size (5* x 4" x

| V2% poss mnywhare, works Now
amywhare. Simpée push-buttan
VOLKSWAGEN lupemllon: Bghted LED indicates $ﬁ§ﬂﬂ |
RESTORATION PARTS | Vioice Change Mode is onvaff. FCC |
G l_l.'-l'_l-! "l_1'-PF II_I'_EJ_.mm:u:lr magisterad. Waranty & money back guarantes, Ovrder
W EUE W RAlST GOUF B CONWRTEBLE l'::'-"l'lﬂll Wik mn“r. for S68.00 + $5.00 i.ng -I'-'HIW |

FREE CATALOG
WEST COAST METRIC, INC,

| sach ackaTunlt jrst 850,00} Orer by mail irom; DutchGuard, |
(BOO) 247-3202

Dwpt. M-10, P.0. Box 411687, Kansas City, MO 54141

HARBOR CITY, CA G070 r-----—------

FULL- OR PART-TIME JOB/BLSINESS:

e 1 i |
CONe7.Y:IN- 3 a"4=ll |1 Learn VCR repair! i
DESCRAMBLERS JHIfervidt ~
ALL TYPES 800-582-1114 ! easy-to-learn, high-profit
FREE CATALOG I repairs withou! investing

M.K. ELECTRONICS = 8382 Pines Bivd. lin custlgehigh-tech instru-
Suite 276 » Pembroke Pines, FL 33024 ments. Send or call today.

1 Free career kit: _ &
FREE TO INVENTORS i

1 800-223-4542

FREE BOOK iiled i tacts on how o oler yow l T
imwantion Tor sale o licanse  No cost of oRiganon I | I Address = ==

|" Please $1 for gt and ling |
e L o |
wamrens I | The School of VCR Repair, Dept. YM129 l
Gty Sue 20 | 2245 Perimeter Park, Atlanta, GA 30341
—Tenster. Qupt. D4112_Fremnont, Ohlo SHE9. L--------————J
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STORAGE BUILDINGS
WORKSHOPS & MORE

MANUFACTURER DIRECT
LIMITED OFFER

EASY DO-IT-YOURSELF CONSTRUCTION
PACKAGES INCLUDE STEEL
FRAMES, SHEETING AND MARDWARE

30 x 36 36 x 48
Value 56,181 Value $9,763
NOW $3,169 | | NOW $5,018

40 x 80 46 xT2
Value $13,942 Value 18,875
NOW $7,283 NOW $10,3168

Some Othar Sizes Available

™ MIMBRACLE  :(155°

1-800-843-8275
FAX 612-544-1835

Color Catabog \/ i
b L
Mol
Street:
City:
Stute: Tip:
EEIPERm "
W CLOCK COMPANY

WORLLYS LARGEST MANUFACTURER OF
GRANDEATHER CLOCK AND FURMITURE KITS
Dapt. 508 Emparce incustrial Park
Fairhope, AL 36532
Tai: 205-608-21E
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Fuwr iover 100 years, miote gardeniers have
relbed on the Berpee cataligue than any
oither! It% filled with auperb flowers and veg-
etables, muny bred by Burpee, selecoed espe-
cially fiar the home gardener. Al hacked by

Burpee's Fanmwuas pranites: your money hack
o replacement within a year if you are not
completely sitisfsd

Reeturmn compon NOW for your 1993 Burpes

Cinrdens catulopgse!

Send o W Arkee |:l1ﬂ'|"<.'r &L

040634 Burpec Buibling, Warmiansier, A LF9T4

Mime

Akl

Lty

S fip

L Busere

| American

made

Miniature _Great|
'Precision gift idea|

Tools

WAodel 15-0600, 17 peece uey

s o FuaniE pRaL TRy

verencher. LEsthere 11D Cas
LT -]
TFQIF phus FA00 5 i M

o oy bk, VA or
MASTIRE ARD

12911. o, BAOD L &
Hayden/Schreiber Ltd.

57 Cramgrtan Averwe. East Gresrwoch, B 0288
-R00- 998 098

| &=
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ad
Hemmings

Motor News

‘Wil ¥ Largest poliestor car
markotpace

Dhgr B0 pages each mointh
tilked with thaosaruls of als
Ter el cirs, pars, ietdoes,
supplicy, literstere & more
hpucwd Peaschecter D
MINE GLANT [S5L/ES

lor subscrpace ofler #TOOIAT by MCAVISA. or send payment 1o

Hemmings Motor News

PO Box 100-505008, Beanington, Yermonl 05201
WY RESEREATY Al 1% DAL Tal Carafiay pruminTi A s LAl F Tar

— =
STEEL RUST REPAIR PARTS

Aestons your cas, van of iruck to showmom condition

\

with TABCO parts. Over 100,000 domestic and foreign
paris, avallable for immaediale dellvery
Send §5 for Bustrteds, 1 CatEkg with instruc-
tions 1o install TABCO parts. Relundable with onded,
Shipped 15t Cless, Doeabet inguiniss invied.
TABCO Fxciozo

FAX (215) 248-897T8

0800 Bolon indusirisl Py, Dapl. PR Clawslarnd, OH 440130

CABLE TV

DESCRAMBLERS

Jerold Saentthe Atama Oak fenth Tooom

1-800-729-1776

FRee CaTaLoG
Freesouy, counTEous seRvicEl
Now Cansvma
Vs, T.V.'s, Howe & Can Aups

4 WesT E Ho H

|.-|.

Cradie Plans Two Cradle Plans

You can easi-
Iy build this
classic cradle
which is sure g
o bocome a
family  hair-
loom.  Awvail-
able in two
sizes: Baby &
Doll size,

Baby size Plan (21 x 35) $11,50
Spindle Kit with Pivots $30.25
Doll size Plan (10 x 18] $5.25
Spindla Kit with Pivots $12.95

M/C Visa ordars call toll-free 1-B00-292-8286/

Fit 45 States }! S0 AK HI pod £5% ol order, NY add tax

Canada add 50%. Lise Visa/MC or MO in LG funds Min
] 0 Catalog §1.00 or sent FREE with arder

ARMOR Box 445 P, East Northpart, NY 11731

o o u PRESENTING & & &

TV
DESCRAMBLERS

wawen STARRING ® 4w ®uw
JERROLD, HAMLIN, OAK

AND OTHER FAMOHLT MANLIPAL TLIRE TS

® FINEST WAAREANTY PROCEALE ASAILARLE

* LCAVEST RETAL |WHOLESALE PICES &4 LIS
& CEDER, LD FRCA TPOCK WATHR M4 HES
& ALL MAJDR CREDIT CARDS ACCEFTED

Gacens & mpomunoy  1-800-345-8927

ORDERY & INPORMATION

PACIFIC CABLE CO., INC
7325": Reseda Bivd.. Depl. 1768
Reseda, CA 21335

CABLE T.V. EQUIPMENT

Why Pay High Renlal Fees?
Replacementa for el mooea 8 day whcon-
ditionsl money back guararsen Low Prices
Srvip wiihin 2 hours. SSAE for tres culnlog.
Vian, MC, OO0, Lel our axperiencs work Sor

™ 1-800-243-3987
I SKYLINE SYSTENS INC. l I
SAW

114 8. Evelid Ave.
Park Ridge, IL 80080

SR K38, 1T T 1T b 0 S0 e £7 50
bR AT 1T 1107 pkaie B0 B -k B 0

EMATED it Pereiiersinl. 7 FTPY B A" e £27 .80

FREE CATALOG!
JERROLD

1-800-648-7
HAMLIN DAK :

CABLE TV DESCRAMBLE

= (roders Shipped immedialely! VISA/MC/AmER
REPUBLIC CABLE PRODUCTS, INC.
A0A0 Parackes Fid #15 Dept

A LesVegas v BS 109
Fini mh othasr wilprnason | 702) 3625028

MAKES LASTING REPAIRS

Duritar's lils craths dod holes m plaster. wood and
e Woxl shonk or Gl oul Sels guchly, folds
gt Eoosomacel, eqsy-i-ust powser heeps ndef
rilsly Malaliis 3 lomber par and birdware tloes

DONALD DURHAM COMPANY

B B0 PM = 59 Foresd M. « Dies Moiaes, |4 5000

i
FOURANS
Rinc Flangd

" ::IHEIE_R l;—fl:!h’l!
I [B16) TA2-1011
I ns
o
e i

T-Boc-63-ROTOH)

Answering
Ads
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SHELETON KEY o poe oo

icitincks. doorocks. & some padiecis|
Amare Yo Frands

p—— _

lnqﬂl'nmﬂmli ey il e oy 89 T 1o & plow ) weei lgn

Satstacion Guaranteed oo Felt Refurd
Saly Mpriwieg Co " §0 W Mosigorery bs Degd JAEPW * Racirelie My 70830

Fight Back!!!

Josn the rmen's movemend LA on wanrengd
. ﬁ!mlnﬂupmmmm\-wrm
- g ¥ NG Ly

Iop wRE, neteoris  Chackmuts "amnism *
T nkni bmel Soread T werd|
Informafon & sampl e esumegarine 53

DIVORCE! MetisRighizAssor

Whin A Lock Puciing Demansbiatan
"'ﬂ'u o 3 Sined DS iofyS. e 508 pCk
MeCIse msluCigns
IZI EY s desvace is |0 b usesd
far Samassiralion puiposas ony

Don't ger

At Lagt 8 New Amazingly Slmple
GAS TURBINE

JET ENGINE

Hulid h:;.a:rtu‘;:ljn ph.u

Fo
'l‘ Fall "ll' ansambiy deswin
of materisis and pholos. Price 31

SAVOY SCIENTIFIE  sawra mosicn, ﬁ'fr“ﬂ-

WOOD HEAT

WOOD FURNMACES
HEAT YOUR ENTIRE HOME

l:;ll 1= !'II-JH-ITH or Write
I-r“
mu

GRAND RAPIDS, IIH 55744

e COVER-IT™ ™
INSTANT GARAGES
ALL WEATHER SHELTERS /=

GCHOHSI

Py i I:lrl. Trucks, lulll.
Matoriycles. Peat Boaihs. I:Ivullrt Pm:-lt

Sate

Buyers

G!H'd atafng

'Kw KART WORLD...

3 MENTOR AVE

Faal the Thell... Fiy an
A TR R R, B

Satellite-TV Ralal3=

Froa Heat from Used Drain Oif
15 Year okd company has dealar
sadling wasie ol heaters
1o aulomotive and commercial
accounls, (Mel for residential
usa.) Small imestmant required.
1-800-933-4534

STEEL AY MAIL

HANDYMANS ASSORTMENT - SHFS UPE
ABECFTED AW PS, FLATS, ROUMOS. SCUARES, CHAMNELS, & TUBMG

APECLAL OFFER
TP 5100 VALUE JUST 848,95 - seremsvmsn —
AL T O . TR
ES ALTYPESGF STEEL MO OROER TOOSMAL .

Y8 3l gu , P shilied aitTan
{HIGE TRADE DECINNTY! ' iy i iar pevwen techmsgues!
|mmww1“mmlml

56 rqqi
100% Satisiaction Catalog Buyer's Guide

Let Us Help You Select
Your New Saileilite TV
Entertainmant System
Over 40,000 Satisfied Customaers
1-800-334- 5455
@ 1030 FROWTIER DRIVE
FERGUS FALLS, NN 58537

uu-u-llni Paz 118
e INSTALL OR UPDATE YOURSELF!

SKYVISION IHC"

CLASSIFIED

ERTIS

ENV]

NS

Dorothy Nolan, Classified Manager Karen ¥ Rourke, Asst. Classified Manager
Rates: $10.20 per word. 10 word minimum.

Bold Face Type—$1.00 extra per word. (First word automatically set in Bold Face Type). Gray Background—Flat rate of $50.00 per
advertisament. Centered Headlines (5 words or less)—$50.00 per line. Our JANUARY issue closes on NOVEMBER 5TH. (On sale date is
DECEMBER 10TH). All advertising is payable in advance by check, money order or credit card. Advertisers wishing to charge their
MasterCard, American Express or Visa accounts, please be sure to include number and expiration date. Send order and remittance payable
to: Popular Mechanics, Classified Advertising, 224 West 57th Streat, New York, NY 10018. Be sure to indicate classification under which
advertisement is to appear.

Advertisers using a P.O. Box number must furnish complete name and street address for our records. To avoid delay in the publication of

your advertisement, please send samples and descriptive matarials with your request if your advertisement does not state clearly what is

being offered. For additional advertising information call 1-212-640-3187 or FAX: 1-212-586-5562

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

“AMARCHIST CODKBOOK" Avallable again! §25. deliv-
erpd. Barricade Books, Box 1401-) Secaucus, MJ 07096

STARAT Your Own Paper Recycling Busimess. Manual
§5.00. Sharon, Box 2452, Brandon, Fla. 33509

POOL Table Repair for fun and prodit. Info SASE. Conway
Bitliards. 1696M W. Morton Ave., Porterville, Ca 53257

MWMWHMI-HF

Jaricha Productions. P.0. Box 851285, Houston, TX Tra86-
12850

“SHARPENERS REPORT" Manthly Newslatter. Valuable
Tips—Sowrces—BuySell Used Equipmeant. Free Brochure.
Skog Company, Dept. PM11, P.O. Box 22559, Minneapolis,
MM 55433

FUEL FROM WATER. Energy indepandence with hydro-
gan, Amazing free meport. Merit, Box 854, Louisville, KY
a0

OWN A HOME] How to, wilh no maney, credil, or down,
240 §39.85, guarantesd. Call 1-B00-850-0766, Ibem
#25 or chack to Malina Publishing. 3TE. 100N., Hebar, Litah
Ba0a2

000 NUMBERS MAKE MONEY! Outstanding guidaboodk,
ires reconded delass 1-B00-389-1410.

HOW TO PROFIT DURING THE COMING ECONOMIC
AVALANCHE! Frea information: Freedom Cuest 4305
Harrison Bivd,, Suite 276-PM, Ogden, Utah B4403

Box BBE-AA, Dana Point, Caldornia 82629,

WIN ai poker—baetting, blutfing. and poker psychology
E1.00. H. Morrison, Box 150628, FI. Worth, TX T6108

CAMCORDER TIPS for holidays, waddings, anytime. §3
to: DPG InfoServices, 5110 Riggefield. Guite 108-223,
Bathesda, MD 20818

FREE BOOKLETS: Lile, Death, Soul, Resurrection, Pollu-
tion Crisis, Hall, Judgmant Day. Restitution. Bible Standard
(PM), P.O. Box &7, Chestor Springs, PA 19425

{Continued on mexd pege)
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VAPOR Carburetor Triples MPG, Froe information HAA,
A2 PV, Bowling Grean, MO B34

300 DAILY "I.'!-'I'Al.m“ Pary-Time, Full-Tima Inexpen-
sive, lun. [Fres) information Detailing, 4411 Bee Ridge Rd_,
Suite 455, Sarasols FL 34233

STOP AUST COMPLETELY even i rusied through pan-
ahal Cheaply! Free info. KA R, Box 661 Ravenna, OH 44268

HATURISM LIFEETYLE: FAMILY RECREATION. Mags-
zines, videos: from ancund the globe. ifopas $3. Litestyles-
P, B B51 268, Loa Anpeles, UA BO0EE

CATALOGS

FREE distincirve gifts catalog. Marstrac, 116K Chestar
Mall, Chesier, M 07830

MAKE YOUR VEHICLE LAST. Easy sefl mainisnance video
Ko mechanical experence requined. 524, Feveoo, Box 566,
Dewney, CA D0241

GOVERNMENT SEZED Wehicles fram $100. Fords. Mar-
cedes Corvettes. Chevys. Surplus. Buyers Gusde. (1) 805
BE2-8000 Ex1, 520024

GUERRILLA CAR BUYING TACTICS Save thousands!| The
sacrats of buying a now car writhen from inside the dealer-
ship. §7.95 Arclight Marketing, Box 6118, Amalla laland, FL
22004,

DAUG RAID SEIURES: Buy Dt Cheap! Cars, Trucks,
Boals, Computers. Seizures, Box 51488-AT, Ontario, CA
e

SOLAR BATTERY CHARGERS. Plug into lighter. 5 YEAR
QUARANTEE. Free brochure DACS 91 RAylancer, Suite
7139, Scarborough, Dntanio, M1E SM5

AVATION, HANG GLIDING

BUNLD MINIBIKEGO-BART with awnmower engina, De-
tadad procedure end drawings. §14.95 sach [specity), $19.68
bath. ECI, PO Box 1531, Dublin, Ohio 43017

MNCREMBLE powwred parachute book| Only §16.70
Waltr Publishing, Box GOBE-W, Fall River, Masas 02724

ARPLAME, Hang Glider Design Brochure §1.00. McCoy
Aircraft. Box J, Suite 243, Manhattan Beach, CA 0268

BOOMERAMGS ... HIFTECH DESIGNS! Incredible Pe
turns. Amazing Fun FREE CATALOG. Boomeranghdan,
18081 M, Jrd.. Monros, L T1200-4322

MNEED HELF Figuring tha Cost af your Adwsriissment??

Gﬂ_ﬂﬁmﬂﬁuﬂ_lmm-ﬁ
wa'll FAX Back with a Price Quote.

HOVERCRAFT

DEALERSHIP information $11, Kits. VW Plans. Neooteric,
Torme-Haute, Indiana. ATBOT-2354, (812) 2341120

QUIET Mew Fasi Hovercrah. Catalog 52, Box 281M,
Cordowa, 1L 61242

HOVERCRAAFT plans. 3 o 160hp. infarmation. §5 [refund-
abla). Seviec, Box B46, Monroe. WA 98272

“SMALL EMGINE PARTS™ catalog §1. Smith's, 513w
Spring, Waathartord, TX 76088

MADE IM AMERICA! Top quality gefts - 100% Amarican
made! Free catalog. 1-800-882-3421

OPERATE youwr vehscle many years while saving thou-
sands. Find out how. Documenied prool from yeams of
enparience. Sand $2.50 to: A ¥ Senvices, P.O. Box 440831,
Aurora, CO BO044

OB, RADIO & HAM EQULEPMENT

POLICE-FIRE SCANMERS. CB's. MARINE 2WAY. ANTEMN-
HAS. HPR, BOX 186Z24PM, DENVER, CO 80218

BELF PROTECTIONI Crirma is on the increasa. Send 52

) for of low cost personal security

producis. PineTree Products, P.O. Box 888, Barnegat, M.
0B00S

COUNTRY CRITTER PUPPETS and PLUSH TOYS (MADE.

catalog contact: Made In Kansas, Box D, Buringion. K5
55839, 1-800-T28-1332
FREE HOME AUTOMATION caialog, Voice, remate and

sutomatic home conirol Uinique products, discount prioes.
1-BOD-SMART-HM 24 hrs

U.S. SEFFD Cars, Trucks, Boats, Electronscs. To 80%
Savings. Free Information (J05) 434-9230

HOW TO SLASH CAR BILLS. Guaraniend Cash Savings in
30 days. Free Details: Maryland Y1, BI77-A Cherry Lare,
Lasurel, Maryland 20707

COMPULSORY sngene more powerful than j, pollution
Tree, i futume angine, capétalize on, keam., blue-prand, instruc-
tions $19.29 [Momey Order Onlyl Techcoren, PO, Box
AT116, Denvar, CO BOZIT

10,000 LB, WEIGHT DMSTRIBUTING RECEIVER mos! lale
model domestic lull-size pickups $79.95 plus SAH, 1-800-
TU5-HITCH M-F 0-5 Est

HUGE gift catalog, owver 2,000 fems 56 mfundable with
firsi orded. Gifts Galore, 1200 Glen Cove. Round Rock, TX
TEEE1

VW RABBITT, GOLF, JETTA, DASHER, QUANTUM mam-
iors T57E fhg 1950 Chamgs your own ol & FILTERT Know
sameons who doss? Simple ool pulis filer thry sngne
compartment afier filar mmaowal from engine black. Ends
trusirstion ol pullng hiter thru tangle of hoss & Jubes in
engine compariment! Unconditional money bach gulrn-
teal 5585 mmm & handling Sand chack,
money ofder or MasterCardYisa (inchugie numiber & expira-
bon detej 0. Fionesr Trading Company. 1310 Riverfront
Court, Suite 201, Virginia Bansch, Virginia 23451

DEEDED Foot Of Cutlww Country, 55, Murusiy, Box 229,
Magdalena, NM BTE25-0229

SAVE BIG § ON GROCERIES| Great Chrntmas gift! Free
information. LSASE to: Gaii's Coupon Sarvice. Box 6832-
P, Mew Albany, IN 47151

ELYIS PRESLEY'S WILL, authentic, fascinating, rewaal-
Ing. $14.50. Great gift, 2 or mone §12.50 sach, B, 1108 M.
Wishon, Fresno, CA G728,

AUTOMATIC LETTER OPEMER. Cordiess. 3" = 3" = 134",

Looks graal on amy deskiop. Gift bowed. §16.50. Gobar
Trading, P.0. Box 1463, La Jolla. CA 53038

BAVE Ilm.hlmhw whan buying cars Trom
dealers and privale sellers. OGuaraniesd 10 BEVE yOU MONSY,
$6.00. Amrhein Rasourses, 11113 Wikdwood J10T, Wesi Allis,
W BR29T

ELIMINATE DIL CHANGES AND DOUBLE engine life with

special fdtration system| EE., 6585 Commerce #2680,
Rshned Park, CA 04028 TO7-584-3071

ELECTRIC VEHICLES

MMRECTDRIES: Becre! Scanner Freguencees! Fedesal
Agenceas, etc. Big Catalog. CRB, Box 56-PM, Commachk, NY
1724

CB MODIFICATIONS| Fraquencies, $iders, FM. amplifiers.
books, kils. repairs, high-performance sccessories. Catalog
£2 CBCI, Box 315008, Phosnix, AZ B504E

TINY MATCHBOOK VIDEOCAMERA. Unger $20011" Tiny
TV Transmitters!! F/C Airbome, Helicopter Microvideo? Sur-
velllance| Catalog. §1.00. SUPERCIRCUITS, 13015 Debarn
Drive, Austin,d TE 78728

BUGGED? PHONETAPPEDT Froe Catalog Counter-Sr-
vaillance Equipment talls you Fast! 1-600-TX2-5000

SURVEILLANCE-COUNTERSPY EQUIPMENT Transmit-
fers, delaciors, phone securily, nigh! wision. MORE| HUGE
CATALDG 8500 Guardian, P.0. Box 06,
Depl. P. Sal Lake Gity, UT 84110

LIONG PLAY TAPE RECORDERS, 12 hours per cassefie
Free Brochure. Productive Electronic Products, Box 330024,
Norcross, Georgia 30063

BATTERY CHARGERS for 72 to 120 VDC vehicles, Inom
120% 154 cutler $450.00. 17 Hammand
Suite 409, rvine. GA B2716. (T14) 855-2953.

ELECTRIC VEHICLES from used paris. Plans §7 50 - John
Rutherford, 2462 French, Lake Leslanau, MI 49853

ELECTRFY your bike undar $30.00. Plans §5.00. Ron's
Services, 41391 Ave 10, Madera, CA 33638

ALUTO SUPPLIES & EQLAPMENT

ALTERNATOR Generalor Febuilding Book Price:
Hedelund Enginesnng, T505 Barkentine, Las Vegas, NV
asnaa

PC SOFTWARE TRANSLATES TO FRENCH 3589.85,
SPANISH $129.95. PRACTICAL, EDUCATIONAL, FLUN. B00-
2004470,

RECYCLE. Build & Blwing Airplane From Aluminum
Cans. Patiemd, Wheels, Complate insiructions included
$14.85 ck'mo. Denis McNulty, 10 Wailsa Ekolu Place, Kihai,
Hi 96753

5225 DAILY “CHRDME PLATING" Aubto Parts, Molorcy-
clea, inexpansive, saasy. (Frea) mlormaton. Chrome Finish.
Box 2285, Waldarl, Maryland 20804

E.RLA. 43TSC - Expenance tha thrill of driving the ullimate
mecraation of tha awesome & lagendary 427 COBRA. For our
comprehonsive catalog & photos pleass send $10.00 to: Era
Peplica Automobiles, Dept. E, 608-512 Enst Main 51, Naw
Britain, CT 06051

SOLVENT PARTS WASHER plans - Easy 1o Build, $5.00,
ENimon. 20075 Gladiclus, Canyon Cowntry, CA. 891357

VEHICLE NOT AR CONDITIONED?T Maks an AUTO AIR
COOLER under 53000 Simpés plans $9.595 plus 85¢ sh
Haorlon Enterprises, 201 Stroud Or,. Mableion, GA 30059,

ALTERMATOR REBUILDING KITS GM 1672-1985 intarmal
mgulator up to 60 amp $14.05 A & 5 Kits 1-800-505-A006.

CO-ROM 8000 = MSDOS programs. 550 meg, §24.95. Visa/
MC/COD 1-800-T88-2007, 1-510-047-1044 FAX

BAVESESS By MNatworking Your Printer, Detidled Gubde
Shows How. Send $10 to: Tieware, 3430 Pacific Ave SE
Suite AE321, Clympea, WA 88501

HOW TO BUY A COMPUTER YOU CAN STILL RESPECT
IN THE MORMING. Detailed guide, asve monay And prob-
iems. Lalsgl informalion. Send 510 1o; Wiman's Camanm,
Box 347, Marmal, IL 51761

386-25 5855 00 complate. I86-40 51079.00 loaded. 486-33
$1E90.00 loaded. TMB SIMM 534 59, 4MB SIMM §125 50
CALL 1-800-452-9684,

BUYING MAILDADER COMPUTERS: FAepor reveals
souroes, recommendatione, glant glossary of compuber
, $4.95 Paul LeBlanc, 13 Connally, Beverly, MA

mms

LEARN COMPUTER BASICS EASY TD UNDERSTAND
MAMNUAL 5$1295 Rios. Box 51573, Phosnix, Arizona B5076

BUYING A New Computer ? Don't, For About 1/50 The Cost
Gat 12+ Ways To improve System Perlormance 300+%
Specity Disk Sire $24.895 Thomas & Associates, POB
540063, Omaha. 66154

SATELLITE - TV

ELIMINATE SOUEAKS AND RATTLES Simple Tech-
niguas Used By Professsonals. For Instructions Send 55 1o:
GAG Products, P.O. Box 250701, W. BioomTiald, Ml 48325

AUTOS - New of Usasd. Tha Auto Birying Guice s & Four
Smp Process To Save You Dollars On Youwr Next Auto
Purchase. Ta Purchass This Linigus Systemn Sand 514,85 To:
Auio Buying Guide, Depl A, P.O. Box 1240, Goldan, CO
BOMO2.
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MOTORCYCLES, MOTORSCOOTERS &
GO-KARTS

FREE DETAILS! WSTALL IT YOURSELF! Complele syh-
tema. upgracses. Orbilek Saedie Communications, Box 264-
M11, Bohemia New York 1171640264 [516) 588-1282

FREE Catalog - Lowesi prices world wide SICYWVISION,
1022 Frontar, Fengus Falla, MM 58537 (BODXEI4-6455.

GO KAATS, Minibikes & ATY's. Assembled, Kits. Parts,
Engines. Discount Prices, Large Salection, &3 Page Catalog
$300. 218-357-5568. Karl World, Dept C.. 1488 Manrtor Ave.,
Painasille, Ohio 44077

SUPER LOW PRICES. FREE U.S-INTERMATIOMAL CAT-
ALOG. SATMAN 305-502-41480, B00-4T2-8626

DISTRIBUTORS neadad for 33° DES MIN-DISH System
[PM Apr. '93) Fax 9027426780




w VIDEOQS & VIDEO EQUAPMENT
MOTICE: USE OF CERTAM ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

BIGGER. Powertul musches - laster!| Using secret dyna-
mathod Free booklel Hercules, 1223 Borg-M, Temperanoe,
Michigan 48182

JCABLE, WIRELESS AND SATELLITE DESCRAMBLING.
WTMUMME“HEHW
HACKER'S MANUAL includes Plus. New. $15.95
SCRAMBLING NEWS, 1552 Hertal, Buifala, NY 14216 (T16)
8742088 Catalog $1,

DESCRAMBLER KITS Complete cable kit $44 95, Com-
plete Satelite kit $49.85. Add 55 shipping. Free Brochure
Summil PM, Box 489, Bronx, MY 10465

CABLE TV EQLAPMENT

CABLE Converters, Accessones Balow Wholasale! imme-
diate delrery from geant stock! COD orders only. 1-800-295-
1748,

CABLE DESCRAMBLERS! Build your own Descramblar
for LESS than $12.00 in Seven EASY Steps Comphate
Instructions $10000. Radio Shack Pars List and FREE
Descrambling Methods thal COST NOTHING To Try Includ-
ed. Harrpwhite, P.O. Box 1790, Baylown. Texas 77520

PREVENT DAMAGE. DON'T BITE THE
BULLETI! Snooper Stopper Data Pulse Blocker 53395
With Protection $44.85 .. Wireless Video Sendar

§54 .95, VCI 1-800-025-5428,

TOCOM, Jerrold and Zenith Test Chips, Fully Activates
Uinit. $50.00. Orders 1-800-452-7090. Intormation 1-310-867-
0081,

CABLE TV EQUIPMENT, Most types available. Special
Ok MASE F33.95 Mo catalog. COD ocdars ondy, 1-800-822-
0855,

“CABLE T.V. CONVERTERS" Jarrold®, Zanith, Pionser,
Cak. Scientific Atlanta, And Many More. 12 Yaars Expeni-
ence Gives Us The ADVANTAGE. VISAMC, AMEX, COD
Advantage Electroness, Inc.,  1-800-062-3818, 1125
Riverwood Dr., Burnsville, MN 55337

TOCOMS-DPVTZS-DPVBBTZS Al Your Cable Needs
Bast Prices. 1-800-942-6549

CABLE TV DESCRAMBLERS, Converters, Accessories,
Save $53 Don't Rent. 30 day money back guaranbes Pana-
wonic, Cak, Jerrpld, Zenith, Sclentific Atlanta plus more!1!|
Lowest prices!l! AAA Electronics. Call 1-(800) 258-8512

CAMPERS & TRAILERS—KITS, PLANS

BUILD YOUR OWM - Travel Traller - Fifth Wheeler -
Molarhomie - Campers - Plans - Pattarns - Kits - Catalog §1
Glen-L, 9152 Rosecrans, Box 1804'AVZ, Belflower, CA
90706, IVEX-6258

172 TRAILER PLANS Molorcycle, Utility, Car, Construe-
tion - Strong. Streamlined, easily built. Catalog $4.00. (Re-
fundable). Tag-Along, Box 15107, Salem, OR 97308

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT KITE - PLANS - PATTERNS - AMERICA'S LARG-
EST COMPLETE LINE - 670" - Powerbioals - Sadboats -
Trimarans - Dinghies - Houssboats - Hydnoplanes - Tunnel-
hulls - Duckboats - CancesSirippers - Kayaks - Dorles -
DISCOVER no dryrot epoxy boatbuildeng - HUGE ILLUS-
TRATED CATALOG $3.00 (Asrmasl 5500), includes Frea
Epoxy FiberglassSupplies Catalog - Book “Amateur Boal-
building”, 8500 - CLARKCRAFT, 16F Agqualane,
Tonawanda NY 14150

EVINRUDES — NEW 1991 Bargains - Top Brands all
sipes .., §2.00 handling . Scolt McCullpch parts
Electra H:rlne B10 Merrick Poad, Lynbrook, Mw York
11562 INFLATABLES

BOAT PLANS - PATTERMS - KITS - Unsurpassad selection
- 755" - Hydroplanes - Canoes - Kayaks - Rowingboats -
Duckiboats - Dories - Sailboats - Housaboats - Cuick'simpla
Stichenglue. Tremendous savings! 168-page DESIGN
BOOK - $4.00 AIRMAIL. Inciudes Free “Boaltbuilding Sup-
plies” catalog. “Epoxy Manual” 52 GLEN-L, 9152
Aosecrans, Box 1804PM2, Balltiower, CA SOTOE 310630
G258,

RAODHOLDER Plans, $300 SASE Ray, 10313 Brasmar,
Crosby, TX 77532

ATHLETIC EQLIPMENT AND BODY
BLUELDING COURSES

GUNS, DECOYS, HUNTING

OKLAHOMA AMMUNITION COMPANY BUY DIRECT AND
SAVE Many popular calibars: rimfire, centarfire-handgun
and rifle ammunition. Far free price list and ordering
mlarmation write or call us: 4310'W, Rogers Blwd.. Skatook,
OK T407T0. [918) 396-318T.

BEEMAN ADULT ARGUNS| World s most accurate and
sl powerful, regular, production airguns, Calibers: 177,
2, 22, 257 Largest U.S. sabes. Unequalled trigger action,
durability, ownarship pride, quality. Also: pointed, hollow
paint, extra heavy, hi-walocity, and maich pallets. Regquest
Frse Catalog C13, Add £3.00 for fagt mail. Beeman Precisign
Aurvmis, 3440-C13 Airway D, Sania Aosa, GA 95400, (TOT) 578
TO00 (24 hours).

HOME CRAFTSMAN

MAKE WOODEN TOYS, whirfigigs, banks, doar harps,
dolthousas, clocks, music boxes, weather instruments.
crafis. fumiture with owr plans, Rits, supplies—Catalog
51.00—{B00)-048-4383-—-Charry Tree Toys, Baelmonl, OH
4371 B-0063

FULL-SZE PROFESSIONAL PLANS Catabog 53.00. Ower
200 plans for building fine furniture. Furniture Designg. bne.,
CP-82, 1B2T Eimdaie Awa., Glonvew, 1L 60025

FREE Full-size Woodworking Pattarns With $2 00 Cata-
logue. Countrycrait, Box B33, Bay Roberts NF, Canada ADA
160

STAMED GLASS, tools, supplies, books, more. Catalog
£1.00. AmariGlas - MPM211, Box 27658, Omaha, Mebraska
Ba127-0668.

TEN Wood Cralt ldeas, $3.50, JAB, Box 1726, Marion. IN
45352

TOOLS FORt SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT, Guar-
anteed. Catakog $2 00 [Refundable). Camelot, Dept, 44, Bax
65 Bristol, Wisconsin 53104

MACHINERY, TOOLS & SUPPLIES

WOODWORKING Machsnary! Mani Max. Powermatic, Me-
labo. Catalog §$1.00. Biue Ridge, P.O. Box S536-WVW,
Hurricane, Wy 255246, (304) 562-25308

FOUNDRY SETS Supplams, Brochure $1.00. Pyramid
Products, HO.C.-1 PO, Bax 21, Miland, CA 92257 (619} 354-
4265,

LATHES - INDUSTRIAL'HOBEY FROM $350.00, METALS,
SUPPLIES. LARGE CATALOG $2.00. CAMPBELL TOOLS,
2100-D SELMA RD., SPRINGFIELD, OHID 45505, 1-513-322-
B5B2.

4" METAL Cutling Lathe $121.70, Tasg. 124149 Nightingale,
Chandler, AZ 85249

LUMBERJACK chain saw sawmills - power-feed. Bro-
chure 52.00. Brown Enginetring, Box 40, West Point, GA
95355

NEW Caialog - HUNDREDS of plans - FREE tap drill chart -
Steel - Brass - Aluminum - Shop Supples - Computer
Control your machines Sand $2.00 - GEIL, RR#1, Box 163PM.
Camaergn. IL 61423

ENERGY SAVING

FREE ENERGY! Fuel-less Motors and Generalors. HEA,
REP, Bowling Green, MO 63334

COMVERT your existing freplace into & haal source lor
your home. Cerams; glass, air tight design 230 ¢ fm. blower
easy 1o install under S200.00. Wilkening Fireplace Co, 1-800-
I6T-THTG

FIREPLACE FORCED-AIR HEAT-EXCHANGER. Build for
530,00 from kocal materials and common tools. Iarmation
51.00. Plans $10.00. Thermodronics, Box 568, Bonaire, GA
31 D0S-DSED.

AFS RADIANT BARRIER - EASY INSTALLATION Energy
Savings - Non-Toxic - Everasting Home Comiort, Reduos
summar atlic heat by up to 3. Helps prevent winler haal
lass. Govarnment lestad and approved. Brochure and prod-
uct Sample - Send §1.00, AFS - ADVANCED FOIL SYSTEMS -
(B00) 287-4244, 4471 E. Santa Ana 5L, Suite F, Ontario, GA
918

SOLAR & ALTERNATE ENERGY

HEW! BUILD AMAZIMG LIGUID PISTON EMGINE from
pipe fittings. Easy plans, Frea inlormation. ABCD, Bax 306~
M11, Saminary, M5 38479

GIANT SOLAR PANELS $44.00 EACH! Excellent Prices'
Solar EquipmentAccessosies. Free InformationS ASE
Catalog 53.00: Quad Energy, Box 600073, Houston, TX
7269, (M) 8930313

SOLAR Collectors You Construct. Send Stamp. 106808
PME Hayvenhura!, Granada Hills, CA 91344

SOLAR Powered Products. Catalog §1.00. ALLEGORY
CORPORATION, PO, Box 9218.-PM, Barkeley, California
94709

FREE AERDBIC-BO0YBUILDING COURSES - (Ejercicios
Gratis) | Dynamic, Box 19540, Santurca, PUR. 00910

BIGGER, Mare Powarlul Muscles - faster!! Free Bookbet!
Universal, Box 66544, Deiroit, Michigan 48240

HOT WATER PRE-WARMER. Easy 1o build design, local
matenials, no soldering! Lise indoors for ambeent gan |
outdoors for solar. Plans $10. innovative Design and
Manufaciuring, P.0. Box 1261, Houlton, Maine, U.SA,,
04730

SUPER Woodcralt Palterns, Catalog $1.00. Crafters,
11840 Morih IUS, 27, Dewilt, Michigan 48820

JOT - IT Permanent Writing Surtace For Tape Measures
Free Infe. Marshall Alfard, P.O. Box 1080, Peari River, LA
Tod52

PLANS, BLUEPRINTS, PROJECTS

e ———

CROSSBOWS TO WHIRLPOOLS - Easy, inespensie
plans. Catalog. $1 to: informational Resources, Box 3572,
Grand Rapids, MI 43501-3572.

MEW! Build shop equipmant of PYC Pipe. Information
G.F. Mullineaux, P.O, Box T7, Otego, MY 13825,

MAKE this wooden letter holder tor 52, Great gitt, or sall
for $10-15. Send $1.00, SASE 1o: DEV, 751 Laine St
Montarey. CA 93940

SUBWOOFER SPEAKER SYSTEM for home'auto detalled
plans and pars list send $11.00 to: M. Dinsmore, 58 Snow
RAd.. Suwite 298, Marshfeald, MA 02050

INFRARED Night Viewer Plams, complete plansinstruc-
tions. Send $8: Infratech P.M., Box 1660, Southampion, PA
18966

ADJUSTABLE BASKETBALL GOAL-POLE. Simple Lum:-
ber Constregtion, Plans $5.00 Gregory, 14009 E. 24th Stresl,
Tulsa, Oklahoma T4134

BOOK STAND sasy. inexpansive to build. Holds manuals,
ingbructions and receipts. Plans 5350, 1ES. Box 85,
Yerington, Nevada Bidd7

FINE Wood Computer Desk Plans $10.00. Askings, 2145
W. Walnut, Springfield, MO 65806

FOLK HARP plan 38. Markwoosd, 80% W, First, Phosnis.
Oregon §7535

BULD PULL OUT ACCESS TRAY in your sxisting cup-
boards. Inexpansive, sasy consiruchon. No more groceries:
ubensils hidden in lower rear cupboards Puctured plans
E500. AP Associates, 6344 Lindsley Ave, Andover, Ohio
48003

100 YEAR Mite-Lite. Guarantead! USA made. $390, o5¢
58H: Cougar Products, Suite 5-301-PMO1, 1543 Highway
138, Conyers, GA 30208,

SAVE 5200 - $400 A YEAR! On wates heating and plumb-
ing costs. Revolutionary patented product available direct
from manutacturer al over 7P off retail! Send 529 95 plus
54.95 shipping to; HydroDynamics, PO, Box 508, Redmand,
WA 38073, Money back guaranbes.

ASTONISHING NEW SECURITY DEVICE! Magnet: Pad-
lock. Mo keyhola, can't be picked, can't freese up. Includes
two coded magnetic impulse “keys.” Heal treated, extra
strong, noncarroding, GUARANTEED. Rush 3500 plus
51.50 a'n. AS8A. Box 1248-M, Columbus, IN 47202

ROOFERS, ELECTRIQANS,
BLALDING OWNERS

STOPPING FLAT ROOF PROBLEMS SIMCE 1978 liguid

BUILD your howse for $100000. 2438 2-bedroom ranch
design. Standard conatruction. Plans package $2000 E-Z
Plans, P.O. Box 545, East Barmstadt, KY 40729

PLASTICS

CASTOLITE Laguéd Plastics. Crystal clear, colors. For
casting, embadding. coaling. liberglassing, rapaiting and
reproducing with our Mold Making Supplies. Catalog 52 00,
CASTOLITE, Dept 92PPM, 4915 Dean, Woodsiock, IL
600

(Continued on next page)
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PLASTICS
{Continued from

RUBBER COMPOUNDS, techniques. Make masks. molds,
loys, parts, Catabog. $1.00: Handmade, Box 18713 (A1),
Memphis, TH 381860713

VACUUM forming machines, palented. Three sizes for
modals, prototype manulacturing. RG Sheet Metal, 1332
West Stanlord Ave.. Englewood, GO 80110

BUILD a plastic welder. Weld ATV fenders & RV tanks for

fun of profiL Flans $12.95 B8 Sheihamer, Coos Bay, OR
aTda0

DO IT YOLRRSELF

ANMATED CHRISTMAS DISPLAYS for your yard or
business, simple, inexpensive, sasily construcied. Lite size,
nol plywood culouts. For into. packige send $2 05 o: Lo
L Corp., R.D. #3 Box 537, Monongaheta, PA 15063

LASERS, Grea? For Visual Efects Use, Exparimants Elc
Frew Catalog. MWK Industries, 168 Lewis #PM, Corona, CA
TT20. T14-276-0553.

UPHOLSTERY TRAINING VIDEDS. Free Brochure. VUE,
Box 128FM, El Verano, CA 95433, 800-§35-3403.

BELT BUCHKLES for coins, stones, jewelny mountings. cut
slones, clock works, Wholesale catalog §1.00. Eloxite, Box
723, Wheatland, Wyoming 82201,

PLASTIC Prototypes. Do-it-you reell introductony kit. $6.95
1o: DSD Markeling, BB8 W. County Rd. D. #102, New
Brighton, MM BS112

HEATED WIPER BLADES. Completa instructions Sand
$14.95 1o: Wiper Warmer Systems, P.0. Box 017, Canton,
DOhio 447070017

DOOR KEY LIGHT. Stop fumbling in thir dark with pour
keys. Mounied above the lock. one touch lights up the

keyhola. Automatically shuts off. Measures 2% = 24y « 37,

Weather resistant with a self stick mounting strap. 2 AAR
battaries (Mol included). Order §7.85 + 5200 5H promptiy
AMG Publishing, 117 West Harrison - &th Floor - Dept.
AdBOM, Chicago. IL 0605

HOME TELEPHOME WIRING - Step By Slep Insiruclions.
installation, Pepair. $595SASE. Acadian Telephone, P.O
Box 678, Huni Valley, MD 21030

METALWORKING!! Book catalog FREE ... BLACK-
SMITHING - CASTING - ELECTROPLATING - LOCKSMITH-
MG - MACHINING - WELDING. Cortin, 3380 Sheridan Sulte
14306, Amharst, NY 14226-1439

ARTS, CRAFTS, SUPPLIES

BUILD clocks for profit (cost wnder 3800 each!). Our
videos show you how! Wholesale ciock catalog $3.00 {credit-
ed) contains ower 1500 fema! Sieebar, P.O. Box 463-P,
Andowir, N OTB2N-0483

“GETTING Staned in Stained Glass. " $1.00. Whitiemaore,
Box J065T, Hanowar, Mass. 02339

CLOCK WORKS, beading supplies, rockhound supglies,
beit buckles, cut stomres Wholesale catabog §1.00. Eloxite,
Box 720, ‘Wheatland, Wyoming B2201.

MEED HELP the Cost of your Advartisermant??
Call us at 212-849-3167 ox sand ulmmmm
wenr'll FAX m_m a Price Ouera. .

mmm
SIGN PAINTING

MAGIC TRICKS, JOKES,
VENTRILOGLESM

VENTRILOQUIST Supplies, Instructon  information
FREE! Dummy Catalog §2.00. Maher, Box 420-PM, Littleton,
Colorado B0

FREE! Workd's Leading Novelty Catalog. 1600 Jokes,
Tricks, Science, 5Spors, Hobbies. Johnson-Smith, F-01,
Bradenton, FL 34206-5500

ACCORDIONS, CONCERTIMAS, Button boxes, new, used,
repairs. rades, credit cards. Castigliona, Box 405, Warran,
MI 480090 Catalogs 313-755-68060—800-3265-1832

FREE, Seif Impravement Book Catalog. interesting, illus-
trated. Write: Birchfield, 316 Calilormia Ave, Suile 539-M,
Reno, NY 83509

AMATING MAGIC. Sansational Jokes FOUR Funpacked
Super Catalogs §3. Huey's. POB 505, Wallis, TX 77485

HOBBIES & COLLECTIONS

A DANGEROUS BOOK: “"Making Discoveries in Knots.'
Amyway, i you get hooked, it could anrich your lite. Send 58
to: Binford & Mo, 1202-M NW 1T1h, Portland, OR 37209,

COLLECT coins for profit and paasura. Leam how,
whare, whal, when, $3.00 to: Six D Company, 340 Wesi
Grandview, Sunmyside, WA 98944

BOTTLE Cutting. Enjoyable. Ecological, Free Brochung
Box 210, Cataract, W1 54820

ALCTIONS
AUCTIONS DIRECTORY, ANY STATE.

GOVERNMENT
£7.00 to: Joe Wisike & Associates, Box 24106, Apple Vallay,
MM 55124

ANTIOUES, RELICS, INDIAN GOODS &
CLRIOS

VICTROLA Repair: Repairs, Pars. Springs, Neadles Via
U.P.S, BO2-T48-4853 aves

FREE Lis! o Sengus Collectors. 300,000 Indian Artsacts,
Spears, Pots. 50,000 Minerals And Fossils. Caddo Trading,
Bom 665, Murireesboro, Arkansas 71958

STAMP COLLECTING

FREE Giant Bargain Siamp Catalog. Full Of All The Latest
Oittarings On Worldwide Stamps, Accessories And Supplies,
Bassball Cards, Posicards and Banknobes. Plus You'll Re-
ceive Slamps On Approval. Buy Ondy What You Like, Return
Balance, Satisfaction Guaranteed. Jamesiown Stamp
Company, Inc., Dapt. EV1ZPM, Jamestown, NY 14701-0019

EDUCATION & INSTRUCTIONS

BECOME A PARALEGAL. HOME STUDY, P.C.DL,
ATLAMTA, GEORGIA. FREE CATALOGUE. BO0-262-7070
DEPT. LM127.

FREE VIDED External BABS, MESMBA, PRDVLAW - Ac-
cradited, Financial Aid. (BO0) 753-0005 Ext. 617 LaSalke
University. Mandeville, LA TO470-8000

mTHTmmm‘lﬂ.ﬂ.ﬂ&F#
Certified Alrframe and Powerplant Machanie Courss takes
just 14 months. Otfering & top quality, accredited prograem al
a lower cost. Financial ald availlable 1o those who qualify.
Housing available, TWO LOCATIONS N TEXAS. Call for
information packel BO0-ETE-0T00

BE A LOCKSMITH. Moneymaking Caresr Opponunity.
Sand for & Free Book to the Locksmithing Institute, Depl.
30112, Fairfiaid. MJ 07004

PARALEGAL GRADED CURRICULUM. Approved homa
study. Most aHordable and comprehensive. 100 years of
legal training. Frea catalog. (B00) 826-5278, BLACKSTOME
SCHOOL OF LAW, P.C: Box B714449, Departmant PM, Dallas,
TX 75387

NONRESIDENT UNIVERSITY DEGREES. Bachelor's, Mas-
ter's, Dpctorates. Accredited, inexpensive, tast. Credit for life
exparience, Frie sicteen page bookiel, Ov. John Bear,
Cosiadoal & Bear Book Sales, P.O. Box B28PM, Benicia, CA
S4510. (800) 835-8535

TERMPAPER assislance. 19278 papers available! 306-
page catalog—rush $2.00. Research, 11322 idaha, #2060,
Los Angeles 90025 Toll-Free Holline: B00-351-0222
(Califomia: 310-47T-8226)

LEARM Landscaping al hame, Free brochure. Lijetime
Carear Schools, Dept, FMDIB2, 107 Harrison Streat,
Archbald, PA 18403

FIMALLY! STUMMING FOREIGN, Britssh Sets. singles. 55
Approvais.  Generously Discounted S0460f.. Scott's
Catalogue. SAL Box 653, 5t Laurent Quebec Canada
H4L 49 Dapt, 5

FREE CAREER GUIDE. Earn more money with Success
Proven Corespondence Diploma Courses. Granton
Ingtitute, 2634 Adelasde Street, West Toronto, Canada MSH
3

1,000 Stamps, $295. Guaranteed worth over 530 at Inter-
naticnal Catalog prices! All-difierant. 55 countries! Maoney
back. Oiher stamps to buy or refurn. Kenmore, OM-T13
Milbord, NH (3055

FREE sample plus catalog Jeflenes, 3480 Muddiebell
Wesl Bloomfield, Ml 45323

50 DIFFERENT Oid L5 betwesn 1881 and 1539 - 81,00 Ed
Roush, Box 3T, Manshiald, Oheo 44807

OLD U5 stamps on approval. Sherman, Box 15355E,
Philadelphia. PA 19111

FOUR Forpign sets 25¢. Aequest approvals. ALG, Sales,
Box 1065-M, Jarmaica, NY 11431

FREE 50 Worlgwide Stamps. Approvals. Spielbusch, Box
14054, Lanexa, K5 BE26S5

FREE Books, Lessons - Nutwood, 2407 N. Broadway, 51
Louis, MO 53102

CARTOOMING FOR MOMEY. Free Details! Wagnes, 1730
Wadgewood, Fort Thomas, KY 41075

MODELS, MODELS SLIPPLIES

STEAM EMGIME KITS powsr madels al savings o you!
Band §2 00 for catalog. PM Research, Inc. Dept. 7, 4110 Niles
Hill Road, Wellsvilla, NY 14895

INTERMATIOMAL Model Rockats! New. Expanded 1883
Catadog! Scale Military Missiles, Mavarick, Kormoran, Mas-
cura, Expcet, many others. HUGE SCLUD 437+ ! Unique ideas.
COMPLETE plans| Catalog $200 THE LAUNCH PAD, 8470
Misty Blue Ct., Springfiedd, VA 22153

FIRING Cannon Mosel Plans. Catalog $2.00. Green,
PM1192, Bax 862, Shalimar, FL 325700852

TOVS, GAMES, NITES, PUZZLES,
NOVELTIES

FRUSTRATION RELIEF PACKAGE. Line up your frusira.
bons and mow'am down, includes plans for incredible 18
sholt rubberband machine gun. Greal for lense friends.
$6.50. Joll-Sale Toys, P.O. Box 991447-PM, Redding, GA
96099

THEY'RE BACK! Those amaring new playng cands
“Make Senga.”’ Threa ncluded in all, Great stocking
stufter gitt idea. Send §7.55 plus $1.00 & 1o: Aris Publishing
Company, P.O. Box 206, Vauxhall, KJ 0T088. MJ residants
add appropriale sales tax.

142 POPULAR MECHANICS

ISRAEL 15 Difterent 102 Approvals. Sam Chazen, Box 566,
Dalray Boach, Florida 33447

"PENNY Stamp Approvals,” Regardiess Catalog. Kioster,
4164 52nd 51, San Diego, CA 32105

WHOLESALE L5 Foreign Price Lisi. Everything Guaran-
teed, No Approvals. Schreider, Box 0123, Muskegon, Mich,
43443

1,000 different Worldwide $2.50. Approvals. Gowgs, Box
1329-MC, Elizabathion, Tennesses 37644

200 Worldwige Stamps 25¢. Approvals. White, Box 9599
CE, Dunadin, FL 34657

300 Breathiaking Stamps - 25 Countries, Only 51.00 with

latest bargaing and sensational approvals. NeoTrends,
MKSZ, Box BA2F, Toronta, Canada M4 2N3

COINS. TOKENS, CURRENCY

WORLD COIMS: 300 Different - ower 30 Couniries - Caoin
Holders - Magnifier Glags - $200.00 YALUE - Dnly $68.85.
World Coinage, Box 2738, Duxbury, Masa 02331-2738

PLAYS, SONGS, MANUSCRIPTS

CASH Royalty! Songs Compossd From Youwr Posms.
Broadway Music Productions, Box 7438, Sarasota, FL 34278

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDON Top Brands, Cordovox, Buy Direct Tremen-
dous Discounts. Tradis, accepbed. Frée brochire. PM,
Apcordion-0-Rama, 168 Weal 19th Sireel, Mew York, WY
10011, Phone 212-675-9089,

FREE: Obey Jesus Tracts
Lakedand, FL 33803

HELP Your Child Become A Good Raader, Send $3.00 -
PCW, Box 57, Hasmsel, MN 55340

LOCKSMITHING, Universal Schorl of Mastar, Cormaspon-
dence and Shop Training. Box 214652P8, Sacramento, CA
SEE21

1709 Fredrchsburg Ave,

FULLY APPROVED UNIVERSITY DEGREES! Economical
home study for Bachelor's, Master's, Ph.D., FULLY AP-
PROVED by the Calilornia Superiniendent of Public Instruc-
tign. Prestigious faculty cownsels lor indapendent study and
lite axparience cradits (5000 enrolled students, 400 faculty).
FREE INFORMATION—Richard Crews, M.D. (Hanard),
Prasidend, Colimbia Pacific Unnersily, Department 2E8N,
1415 Third Streat, San Ratssl. CA 94901, Toll free. (B00) 227-
0119; Californaa: (B00) 552-5522: or (415) 458-1650.

COLLEGE Bound Students, Granis"Scholarships Guaran-
teed Aid. BDO-643-258T.

SCHOOLS

HIGH SCHOOL AT HOME, NO CLASSES, LOW MONTHLY
PAYMENTS. INFORMATION FREE. EST. 1897, CALL 1-800-
238-5600 OR WRITE AMERICAN SCHOOL, DEPT. #3458, 850
E. 58TH 5T., CHICAGO, IL 50637,

DETECTIVE Home Study Course. Fres laped pin, certifi-
cate, graat future. Professional Investigator School, Dept
CP, PO, Box 41256, Los Angales. CA 90041

GUARANTEED WORK! Assamble easy products &t homa!
Excallent pay! 1-B00-377-6000 ax7035

OVERSEAS. To $1000 Daily! FREE list. IINCPO, Box 585,
Daartorn, M1 48120

£330 B4 Weekly Assembling Dur Products Al Home. 1-B00-
333-3204 ... 510-432-2514 [Message).

EASY Work! Excellent Pay! Assamibla Products Al Homa.
Todi Froe 1-800-467-8566 Ext. 8008

GUARANTEED Work! Top Pay! Assemble easy products
a1 home. 1-800-377-6000, ex 7030,

OVERSEAS ... 530000 - 578000+, Free Raeportl
Employment, Box ST30-AY, Lighthouse Point, FL 23074




PATENT AND DEVELOP Your invantion. Registered Pal-
ent Agent and Licensed Professional Enginear, Send for
FREE PATENT INFORMATION Every Inmventor Should Have
Richard L. Miller, 12 Parkaide Drive, Suibe-M, Dix Hills. NY
117464879, (516) 423-4342

PATENTS. Licansing. Marketing. Financing. FREE wnilar-
mation. Patents, Box §703-PM2. Washingion, DC 20016

FREE protection forms snd inlormation kil Attilisted
Imveniors Foundation: 1-800-525-5885.

BURIED TREASURE - Sensitive aquipmeant allows local-
ing from distance. Brochure free. Simmons. Box 10057-MA,
Wilminghon, NC 28405,

PATENT IT ECONOMICALLY! Fres details Licensed since
1958, Aaner Associabes, 2008 Fondulac, Richmond, VA
FAF29.

LEARMN hiv 1o ofter your imiention lor ssle or license. Fres
booklet ouilines proceduras, royalty rales, requirements.
Kessslgr Sales Corporathon, G-5-IW-2, Fremont, Ohlo 43420,

WORK DIRECTLY WITH
PATENT ATTORMEY

DEVELOP
o wailm for froa oF
INVENTION and 148 PAGE BROCHURE. Introduction ko ndus-

Copymps
Fackrnarks. LESS THAN ONE HOUR FLIGHT TIME TO LLS,
PATENT /FREE FROM LS. ANMD CANADA
BOO-BET-TT40 or wiite: MICHAEL |, KROLL Ragmtersd Palert
Aiemey, US. Pabani rpisiration #26,755; 171 Silwed Lane,
n:uu.mumm Cuilmcle LESA (S16) - 367-T777 -
FAM: {816 - BBS-FTET.

FREE inlormation Starter & Allarnator Rebuilding Box
472, Seymour, TH 7865

PLASTERCRAFT . Profitable Home Business 3000
Molds Available. Details Lynnette, 8251C Meontpark, Menior,
Oivio S4DED.

REAL ESTATE & FARMS

CALFORNIA Land B350 Down, 350 Monihly. PM, Box
35201, Los Angebes, G005

COUNTRY REAL ESTATE CATALDG—United Mational's
HEW 200-page catalog features ihe best bargains in counbry
raal estafe across Amedcal Wikderness lands & netreats,
farms, ranches, historic homes, waterfront properties &
mora. Bond §5 to: UNITED MATIOMAL REAL ESTATE, 4700-
P Balleview, Kansas City, MO 84112, or call 1-800-844-
1020, VisaMiC accopbed

IMPORT - Export opportunity, profitable world-wide. mail
onder business from home, withoul capital. We ship plan for
na risk examination. Expenence unnecessary, Fren Repart.
Mallingar, Depl. W270C, Woodland Hills, California 91387

LET The Gowermmant Finance your small business.
Grants/loans o $500.000. Free recorded message: 7O7-440-
BEOD. (KZX)

DESCOVER FLEA MARKET SUCCESS! Easy monay!
Bookiel 1efis how and markets in your ama Send 55.00;
Sievens Wholessle, Box 552-A, Aouses PL, NY. 129790552

INVENTORS| Can you patent and profil from your idea?
Call AMERICAN INVENTORS CORP. for free infarmation
Serving irveniors since 1975 1-800-338-5656.

INVENTORS. Do your own paient searches at no cosl. The
Patent Offica has provided this for decades The GUIDE 1o
PATENT SEARCHES, £18.85. CSC, Box 1728, Massapequa,
WY, 11758

PATENT SEARCHES. FREE Datsils. PatentFindars, Sulle
185-8. 3220 N Sreot. NW., Washington, D.C. 20007

CONTINGENCY PATENT LICENSING. No fms anytime
Three decades experserice: law, iechnology, negobation,
Props!l Infermational Corparalion. 441 Summer Sireat,
Stamford, CT 08901, 203-325-3344,

INVENTIONS, ideas, nisw products. We submit o industry
Cali 1-800-288-IDEA.

ACCUSEARCH Specializes i Tharough, Prampl, Inex-
pensive Paient Searches 1-B00-099-5488.

REGISTERED PATENT ATTORNEY. DA, Keftlesirings
Free Infonmation. 1-500-206-7577

INVENTORS! Your lirst siep is smportant. For FREE
advice, call ADVANCED PATENT SERWVICES, Washingion

HAVE AN IDEA? INVENTORS for FREE INFORMATION
PACKAGEFREE REVIEW, call FREEDOM MARKETING
INC. BO0-G32-4098

INVENTORS Don't Be Fooled -
1-600-466-1793

AVDID “SCAMS" - Free Governmanl repans exposing
invantion marketing companies 1-800-428-5779

Call Our nwenlons Club

INVENTORS: If you have &n ivvantion lor sale or license,
wrila for free booklet esplaining haw we can halp you
Kessler Sades Corp,, C-5-F1-2, Fremont, Oheo 43420

ALL Mew Ideas'Products Froe patenting. desalopmend,
hicenging package. call Davison B Associates 1-BO0-677-
G342

ARKAMSAS - FREE CATALOG. NATURAL beauty. Low
tawes. Tha good lile for familes and rtirement. Fitzgerald-
Dfsan Aealiors. P.O. Box 237-P, Booneville, AR 72927 Call
tolHres (B00) 4324595, Ext. 641P

FLORIDA Usad Car Lot & 4 Bay Garage Busy Highway +
Large Home & Cottage On Lake O04-344-1144 Mariens,
Reaitor Associate

BUY IT WHOLESALE

BELTS, Buckies, Hat Tace. Jewelry, More. Complete na
fasi sellers. Big Profits. Complete dealsr sat up. Color
catalog £1.00 Anchor, Box 3958-PMA, North Providenca, RI
o=

ROLEX PRESIDENT/SUBMARIMER Raplica Waiches. Top
Chaality. Wholesale Prices. Brochure, 1-800-553-£334

CLOSEQUT Jewpiry & Crafl Supplies. (Catalog S0e)
Aousseds, 107-1621 Dow, Arlington, MA D2174-T185

5225 DAILY “CHROME PLATING" Auto Pars, Motorey-
cias, naxpansive, easy. (Frea) inlormation: Chrome Plating,
Box Z285, Waldord, Maryland 20604

#1 MONEY Maker Spare Timel No seling! Mo inveniory!
Pubtlicly documented seven weoek $19.918 incomel Free
suds cassatle and Report revesl sverything, Aaal Money,
511-Pi4 Bryani Place, Cjal, CA 83023

PAY OFF BILLS - Gain
Based Business Opportunities
Westlake, Daylon, Texas 77532

HEED HELP Figunang the Cost of your Advertisemant 17
Call us 5t 212-540-3167 or send us a FAX (212-B86-5587 and
we'll FAX Back with & Price Qushe

5200 A DAY
FRAOM your pickup. Discover the amaning monsy oppo -
nidlies thal ane hidden within your pick-up truck. Free detatls,
wriba. Marea Pubdicalons, P.0. Box 3094, Youngstown, Ohio
44513

Hoitesi Home
"Froo” Detalls. GA&M, 570

VACUUM CLEAMERS “Discouni Prices” New Rainbow
$459.95 Nozre §140.55, Kiroy, Fifter Queen, Tri-Slar, Pana-
sonic. Aoyal, Oreck: ABC Vacuum Warshousa, E720 Burnet-
PR Austin, TX TETET, (512)458-TE43.

FREE WORLD TRADE HRECTORIES CATALOGE SELEX.
Box 1578, Aohnert Park, CA S4527

EARM MOMNEY sallng Gold and costuma jewalny. rings.
walches-Buy Direct 130% Below Petwdl Calalog §1.00
Anka-PM, 40 Freeway Dove, Cranston, Al 02920

EASY cash income. Qiant profity from small homemade
bpookiets. Perfect home business, Free prool! Eagle
Publishing, Box B34, Casper, WY 82601,

PROFITABLE Gold Foll Printer, Personalize business
cards, pencils. matches. Froo details. Gold, POB 24086 (GC).
Tarmpa, FL 33623

AEFAIR CRACKED WINDSHIELDS. Become indepen-
deni, your own boss. IU's easy. Training, patenied equip-
menl. Froe valsable repon. 1-800-321-2587, Gilas-Wekd
By Box 5755-D, Bend, OR 97708,

WOODEN TRAIN WHISTLES, Other Toys. Toys For Kids,
2457 South Warren, Mancopa, AZ 5335

ADVERTISING AGENCES, ADV, SER.
MAILING LISTS

ACTIVE NEW “HOTLINE™ HAMES! GUARANTEED! FAST
DELIVERY! MIXED STATES! 200%520; 500°%315; 1000358
DEALERS CO-OP, BOX 526-FM. GRIFFITH, IN 4E319-0534.
1-{B00) 923405

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE for printing and stamps. Catalog 52,00 deductibia
Quaker City Type, A.D. 3, Box 134, Honeybeook, P 15344

LOW COST PATENT SERVICES By Expersanced inwenion
Engineers. Your idea May Become A Profitable invention
Free inlgrmation. “INVENTORS " PO Box IT6,
Bergenfisld, NJ. 07621

INVENTOR?T Free Eurpks Soltions Infernabional inven.
lionfdan kit. Free Industry Access Faview. 1-B00-547-TBES.

PROTECT YOURSELF, AVDID COSTLY MISTAKES! Oui-
line for seven sleps essential from invention to sales. Sand
539,85 lo: MarketSource One, 33280 Wesi Fourieen Mile,
Buita 435, Wes! Bloomfisid. M| 48322

COMPUTER DRAFTED drawings of your invention help
you patent or sall. Free details. Global Graphics, 34 Main
Stread, Farmingion, Maine 04508

SURGICAL Technician Unskilled On imention Proccss
Balling His |deas For Mow Cardiovascidar instrumant. Send
510000 for informabion. Caros Brite, P.0. Box 54, Odessa,
T TO7E0-0054

INVENTORS Digest. Since 1985 Tha invenior s magazine!
5204 Money back guaraniee. 1-800-525-5885 Free palanl
manaal

BARCO Printars Typa Or Aubber Stamp And Foil Stamg-
ing Cataleg 5200 Each Refundable. Box 1011P
Barisadvilli, B0 06-B011

AUBBER Stamp Makers Letherpress Printers Supply Cal-
alog. $200 Deductible. AcmeStar, 1720 N Marshiield,
Chicago. B0GE2

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Oold, Jewslry, Oold Tasth, Fings.
Diamands, Watches, Siiver, Platinum. Mail Articles Today
Fran gitt with Information. Chicago Gold & Precious Metals,
10 Bouth Wabash, Depl. 358 Chicago, 60603

TAKE NO CHANCES. Deal with cidest, mos! rediable firm
in old gold business. Establishad in 1834, We buy Gald,
Sdver, Platinum, Diamonda, Highesi Cash. Free informa-
tigni; Fiose Industries, 26-A East Madison, Chicago 50602

BUYING Gold, sitvar, forkdiflt contacts. silver solder. gold
and silver coins. G.F, A.G.P., gold plated slectronic scrap
ane eyagiass irames. AL Aafinars, 652 Myrila 5t Eiizabeth,
N.J. 7202 B08-353-5048

MAKE Aubber Stamps. Highly Profitable. Free details
Stamper, POB 226809 (GC), Tampa, FL X3622

14,047 HOMG KONG-TAIWAN Products Cheap. Small lots.
Some samples fres. Hasbor, Box 1719PM11, Yuba City, CA
95252

HYDRALULIC JACK AEPAIR MANUAL, CATALOG 510,00,
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS THE20-4157

AECYCLE METALS. MO, NOT BEER CAMS| Easy S458
wirpkly| Froe information. Aecycler. Box 681804, Franklin,
TH JT060-1 S04

PIAMO Tuning quickly iearmed wilh home study courses.
Diplama granted. Amarican Tuning School, 17050 Taller
Dirive, Morgan Hill, Calif 95337,

£382.00 From Sguame Fool Prwund |Huge Demand)
§1.00. {Refundabla). Woodwin-PM, POB 858, Bridgewater,
Mass. 02324-DB5%

LEARM Sewing Machine Repairing Men, Women
Lucrative Profite. Gresskin Comespondence School, Box
5104, Spencer. kowa 51301

VEMNDING MACHINES. Mo salling. Roules sarm amazing
profits. "Big Catalogue FREE. " Parkway Corporation, PO,
Bax 277 PMB, Timanium, Maryland 21 084-0277

MEW| GROW EXPEMSIVE FLANTS. SELL FOR 2,000%
PROFIT. Free information. Growbiz, Box  306-M11,
Serninary, M5 35479

TAKE PICTURES lor profil. Camera Veniures, Box 771,
Lamar, G0 81052

MAILORDER Books. 1000 Profil Selecico, Ban 1140,
Claarwater, FL 34617

$500.00 FROM ONE SACK CEMENT! FREE Picture Proaf
BRINCO, Box 1092-M, Hesperia, CA 02345

(Cortinuad on next page)
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BUSINESS OPPORTUMNITIES
M
MG PROFITS! REPAIAING WINDSHIELDS and plats
glass. S70,000 yearly. Call 1-800-341-4527 for FREE details.

Glass Technology, Inc., Dept. 11P, &34 Tumer Dr., Durango,
0 a1am

$50,000 OM ‘4 ACRE! New Hydroponcs - inexpansive,
pleasani, practical’! Free information. Robin's, Bax B81804,
Frankiin, TH 37068-1804

§1.000 WEEKLY AR TOOL REPAIRING. Instructions,
Parts and Tools Wholesale. Free Delats. Box 534, Wichita
Falls, TX T&307

MAKE YOUR DREAM COME TRUE, EARN $75.000 YEAR-
LY REPAIRING CRACKS IN WINDSHIELDS AND FLATE
GLASS. HOT REPLACING THEM. CALL 1-800-826-8521 [LS:
CANADA): THE GLASS MECHANIN [NC., 5311 NOS HILL
ROAD, SUNRISE, FL 33351

START & Million Dollar mail ordar business. Wi drop-ship
2955 bast selling products. Lowest below wholesals prices.
Immadiate dalivery. Spactacular homsa business opporuni-
ty. Frea Book. SMC, 8401 De Solo Avenua, Depl 20-47,
Chatsworth, CA 813114891

§1,000°S POSSIBLE, FREE. Stamped envelopa: Progress,
Box G348, Los Angeies, CA 90093

HOMIE Assormbly Work Awailable! Guaranbesd Easy Mon-
ey! Free Detaial Homeworker, Box 530, Danwille. NH 03818,

5200 - $500 weakly—AT HOMEN No gimmicks—Details
50¢ (coin). Homeworkers-B, Box 32397, PBG, FL 33420

§250.00 daily recovering Pool tables. Free Information
SASE. BILCO, 1304 Algonquin #1712, Algonquin, 1L 80102

HOW To Make Extra Monay Buying And Salling Amything.
FREE, EXCITING EXAMPLE! Dislliowicz Publishing, Box
175H2, Greenfiald Center, NY 12833-0175

MGCOVER SUCCESSFUL MIMI STORAGE SECRETS.
Craate, markel, oparate. Free details. Action, Box Z1M,
Sturgesn Bay, W1 54235-0021

FENALLY - MLMars, The Clip will ssll aver 1,000,000 times
in nxl Tyears. inlesested 7 Mew productprogram. [213) 868
1368

AMATING CASH-FLOW! with mallorder-classdfiad ads.
§500.00 daily from your kitchan table, no more daily grind
§3.00 pah info Uniid ., Box G38 PM, Gambridga, MA. 02140

“HOW MAIL ORDER FORTUMNES ARE MADE™, Frea Dp-
tails. Bakers Publishers, 543 Kitti Wake, West Columbia, 5.C.
21T

MAKE FROFITS] MONEY! Start your own prolitabée home
business. FREE LITERATURE. Bautista, Box 34221,
Bethesda, MO 2082702

MSCOVER THOUSANDS HIDDEM in your compuier
Compuler, Box 657-F, Allpona, LA, 50008

FREE details on starfing your own business. Wrile 1o
Ciamond, 5025-A Rapldo, Houston, Texas TT033.

ASSEMBLE Products At Home. Many opportunities pay-
ing High Weakly Profits avaitable without investment
Businesses-B, Box 9008, Baldwin, Naw York 11510-9008

AUTD ALARMS WMSTALLED AS A MOBILE SERWICE.

FREE CATALOGI 33 ways 1o sarn exira at homsa.
Guaransed. Wrila: Ross, 26210 Pacilfic Highway S0, #311-
MIC, Kent, WA DB032-6838.

ARE YOUR BOSS. Homemade Bookiets Ara Beiter! Free
information. Booklets, Box 154, Adams, NY 13805

MAKE EASY MOMEY| Acclaimed 9004 Pay-Pesr-Call Op-
portunities. Aush $8.95 Uptron Commumications, 668 Sth
Avanue, Ste. J40-P. New York, NY 10003

SECRET MILLIONS FOR YOU! Incredible Wealth Loop-
holes Revealed. Be Ona Of Lucky Few. Froe Excifing Details
Trirax, Box 1 TETPM, Eau Claire, W) 54702

“THE MODERM DAY OIL WELL" OUTDOOHA BILL-
BOARDS How o prolil immedistely o Secure Financial
Future from Owning-Leasing-Saiting Oultdoor Bsilboards
with wery little Imastment. Comphels step by 528 Book. Fres
information on how io start finding Locations Today
MEDOW, 505 Soulh Beverly Drive Suite 565, Beverfy Hills, CA
S22 {310) ZBE-THA

STAY home and MAKE up to 510,000 & month VERY
EASY1! For more info. send 45,00 and SASE to: DRI Starinc..
PO, Box 08244, Milwaukose, W1 S3708-0044

S200-5500 WEEKLY, assombdy-clorcal, Homework.
15170L Wilmaol, Tucson, AZ B5T12

GET RICH! Secred law smashes debis—orings Gash,
Credill! Dedails 50 [coln), WealthkivB, Box 32398, PBG. FL
25420

BUMPERSTICKER Prinfer. Cheap, ssmple, poriable. Frea
dataily, Bumper, POB 22731 {GC), Termpa, FL 33622

530000 PER DAY for MAILING LETTERS! Details H¢
{eoin). Moneymakars/d, Box 12368, Palm Baach Gardens.
FL 33420

$400.00 DAILY from your telephone answenng maching!!
Merver ok 1o anyona! Dedails 50¢ (coin). CommTech-B, Box
32306, Pabm Besch Gardens, FL 33420

NEOM, COURSE WITH FREE VIDEQ! MEOMICE, BOX
4410, ARLINGTON, VIRGINIA Z204

BiG MONEY REPAIRING AUTD WINDSHIELDS. Supplies
and information. Grubbs Glass Paich, PO, Box 243,
Maonticallo, AR T1655, 1-800-243-2213

NEW! 2000% PROFITS - in MoldmakingTasting, Fres
Information. Castcrafter, Box 16586/M11). Memphis, TN
81880588

£2.000 DAILY From Your Telephone Answering Machine®
I've made ower $1.000000 using mine! {303) GT4-2219.
Recordad Detsdts

VINYL'S where the money is! Professionally repair, recal-
or furniture, Cuick, oasy. Two 520 jobs a doy sams you
£1,000 a month, Homes, cars, offices, restsurants. Stan
earming in & few days. Details frea. VIP, 2007 Monirose.
Chicago 60618

RECYCLE! (AMATING PROFITS MADE) Fecondilicning
Automobile Batierieal (Fres) Information! Battery Outlel
Box 3300PM, Hickory, N.C. 2R603-3300.

BUY Whiolesala! Dwect trom tactonies. Hong Kong, Tai-
wan, Phillippiness. Free Repor. Key-Ways, Box BESB4-PM,
Poriland, DR 87288

FREE! 101 WAYS to Take Photos For Guaranieed Profits.
PictureProfils®, Dept. PM1102, Meddia |sland, NY 11953
0102

IDEAL WOODWORKING BUSINESS. 5150 Dady! Pine,
EST-3 Mammoih, Manchesher, NH 03104

FREE REPORT — How To Get 52500 f Pound For Yaur
Scrap Aluminum. Write: Amedscrap - PM1192. Alexandria
Bay, New York 136070127

HIGH-PAYING JOBS! Proven siralegy Quarantess suc-
cess! $5.00. TPG Informalion Sendces, 82 Landstone,
Aochestar, WY 14606

EXPLORIMG a business idea? Use “FAesearch lor Enlre-
prenturs”. Make i sasier. Dane Resources, Quadra Outlet
46005-M. Vicioria, BC, Canada VBT 5G7

OFERATE HOME BABY BHOE Bronting business. Polan-
tial unlimited! Kits, Suppliss, Store Displays. FREE inlarma-
tion 1-813-655-0346

Bi0 £588. Geound Fioor Opportumly! Home distnbubors|
New manual ' Using Temperature o Lose Weighl ™ i works!
One® 1088 Ten $90. Hundred 380, SalumnCorp. Box 3503
C, Littietee CO BOVEY.

START your own Mail Order Business! Laam tha secreds.
Send §7.00. AM Services, Depl. K, P.O. Box T58, Fresnond, CA
S4537T. Fres gift with arder!

DISTRIBUTORS NEEDED - High Profis, untapped mar-
kats. Mini satedlite antennas lor homes, AV's & business vsa.
As low as $361, 24 hrs. BOO-B8E-5008.

FREE LIST — “legdimate” companies offering home-
employment. [Many choices!] Write Joblist - PM1182,
Alaxandria Bay, New York 13607-0250

NEED MONEY ? Hata work ? 3 Lary ways for you! 53 to: JB
Publications, Bax 2209, 5in. 8, Prince George, BC. Canada,
V2N 218

300 DAILY “DETAILING" Pan-Time, Full-Time naxpan
sive, fun. (Free) information: Fun Detadling, 4411 Bee Ridge
Ad., Suite 458, Samsota, FL 34233

RECORD VIDEDTAPES ... Al Home $5,000 Monthly
Possibde. No Pomograghy. Free Daetalis. Winte: CMS Video
Company, Dept. 17, 210 Lorna Square - #1863, Birmingham,
AL 356

SELL GAMBLING BOOKS by Maill High profitsl o
irvestrant. Publishers, Box 20, Lynn, MA 01603

COUNTERTOPS: Spoi Repair Bumed and Damaged Ar-
lﬂmmmhh_jwm
Change Countertop Colors WITHOUT REMODELING! De-
tails Frea! 206256-0742. Renew-All Box &506-PC,
WaEncouver, WA BE5E2.

MAKE nomemade "How-in‘opporfunity” booldats, Mine
have sarnad $435,087. Monay niver stopa. Free Infarmation.
Booklets, 507.) Oak Drive, Friendswood, T 775468

1004 MONTHLY Buysell used cans (spare-time) FREE
Datails. Autonat, 507 Dak Drive, Friendswood, TX 77548

£2000 per manth P'T. Leam Stump Grinding Business. For
infprmation send §1 1o: Stump Grinding, POB 86177,
Baltimosm, MD 21233

525,000+ Backyard, Garsge SMAIL RAISING| Seil Fancy
Restaurants $8dz. §200 Startup. Carl's, Bow BE2TE, New
Augusta, Indiana 46268

15,000 PRODUCTS. BUY LOWEST PRICES drect from
faciories, Frea Report. RECO, AL 1 Box 154, Calegonia, MES
aral

Glenbrogk, Fumrlnhm Hl.lh. llhmqun 4E13

“HAME of Firm who will pul you in business for only $4.00,
Fwsh $1.001° Prime Publishers, P.O. Box &10465,
Birmingham, AL 3581

MAKE Big Money walching 1elevision! Fres gatails] WOE,
Depl MM, Manchesier, NH 03 105-0307

FREEl .. 385 Moneymaking Aeports. Reporico, Box
2047, Growrvilke, 5C 29502-2047

GLADE TO HOME EMPLOYMENT! Earn $500-5800 woekhy!
For infermation AUSH $1.00 & BASE 1o: THE SCRIBE, 500
Aussedl Ave , Suite 12, Sania Rosa, CA. 95403

JOIN The Maney Club. For details send SASE 1o Club, 320
Vallarte Dr., Henderscn, NV 80014,

BE YOUR OWHN BOSS work &l home, For hree delails send
SASE to. J and D Enterprises, P.O. Box 1031, Robbins, IL
EDaTZ

PROVEN RECESSION PRODF incom. usshdg inaxpanshe
pick-up truck Plan imlls how Sand $10.00 tor GL
Publighing, Box 363, Kimberley, B.C. Canada V1A 2¥D

m‘ "hm::r ONTHL mmmﬁ'”nt
AGE! RUSH $1.00 TO: WEST REPORTS,

MONEYMAKING! Tex Shefler/Mailorder Secrats! §5.00-
Guarantead! MSP_ 83T Charlotia, Mewpsor, VA 23601

WHITE lor money, guaranieed! Booklel explainsl 55
Charlia’'s Enisrprises. 147-12-30, Whitastons, NY 11357

MAKE MOMNEY SAYE MONEY Complete VCA Cleaning
Guide 54.95 Housh Electronics, 400 Spruce, Rich Hill, B0
BT

LOTTERY Players| Proven Aesulis. How To Win Playing
Lotiery. Fres Details. Send $1 S8H To: Brom Enlerprises,
P.0. Box 542, Battendorf, 1A 52722

SELF-Publishing - Ower 1,000% Profit. Free Details on
reproduction rights. Wikte: PRS, Box 31865, San Francisco,
CA 941310895

FREE RAeport Shows Amazing new mathod how 1o maks
£200 .00 - £300.00 per day in your spare tima. Call: 1-500-084-
4628 tor your free report!

m*rmmmmmm
l’h'll'l Lake Zurich, IL ';F_*ﬁ*-ﬂ“
_{_-il_.
MALORDER OPPORTUNITIES
MILLIONAIRE Mailgrder Expent Reveals Moneymaking

Secreis. Free, exciling hour cossetie: Mel Powers, Mo,
Haollywood, Calilarnia 91609

EARN §1000'S MONTHLY. Wo Ravoal How, 52 00 SASE.
CMW., Box 27 ARE, Fushville, IN 48173

PR 1

GROW Hair 4 Montha New Discovery! Box 1213-C, Maksti
1299, Philippines

RESEARCH DEVELOP-
MENTS. Full Report §19.55. Profile $195 - KONA

RESEARCH, Box B9, Marcellua, NY 13108

HAIR TR SUCCESS SECRETS:; instructional
guide, $8.00. AM.5., P.O. Box 5035, Old Bridge, N.. 0B85T

NESSES." FREE Information. Royal, Dept-PRID, P.O. Bo
353, Vineland, W) DB360.

HAIRPECES Sava § Write Porry King, 2730 Octavia 51..
San Francisco, CA S4123




OF INTEREST TO ALL

SHOPPERS, Baware! Carry & x4 Loud Séren-Flashisght.
Halps Profect You. $8.95 + §2 50 S5&8H, Evans-Mifier, Box A
150854, Aringlon, TX 76015

FREE PRIVACY CATALOG. Cash incoma apportunites.
Sacret loans. New ideniity. Eden, Box 8410-PC, Fountain
Valley, CA 62728 1-800-333-8484

POOL - "Shoot Like A Pro” - §5 P.O. Box 1406, East
Greenwich, L 02818

SAVE TIME! 101 Ingenius Teme-Saving Tips fo croate Mare
Spare Time for yoursell. $6. Innovatians Unlimded, PO Box
212, Savage, MM 553780212

SAVE JOBS! Buy Amencan| Made in 1he USA Directory,
$15 Guaranteed Homeland, Depl. PM1, RA1 Box 1688, SL
Johnabury, VT 05819

OUTLAWS sourcebook and "underground Cookbook™
available, Write: #365-X, Panfald, NY 145260365

12 PIECE stoak knife and fork sef 5,95 plug $5.00 S4H
Send chack or MO 1o: East and West Products, 428 Dakland
Ave., Suite #C, Oakland CA 94611

BUY DRUGS! LEGALLY WITHOUT PRESCRIPTIONS
100% Legal, Find Cut How To Buy ROGAINE. RETIN-A, AZT
And Almost Any Preacription Drug “FOA Approved Mail
Drdai Maihod. GLARANTEED Send §17.50 To, InfoCanier,
36 Ouarry Sulte 2. Cobleskdl, NY 12043

LIVING TRUST! Avoid Lawyers, Gourts, Probate. Simgle,
Inaxponsiva Altermalive to Obsolete Wills. Free Detalls. Mid-
America Conmulting, Box 857, Joplin, Missourn 54802

DRUG RAID SEITURES: Buy Dift Cheapl Cars, houses,
boats, computers: Saizures, Box 51488-A, Onlario, CA 91781

LOANS BY MAIL

BUYING STAINLESS ROLEX “DAYTOMNA" COSMO-
GRAPHE $3000.00. Purchasing Qualty Wristwatches By
Fiolex, Patek, Vacheron, Cartier, Audemars. Call Don Meyer
Arytares 1-800-833-3150 12000 Preston Aoad, #500, Dallss,
Toxas 75230

VISA'MC. Regardiess Credil Hislory, Credil, Box 657-P,
Altoona, 18 50005

GAMACHE THINK-TAMK raeds Developmant Cash for
FUTURISTIC TELEPHOMES. $1000 incremants. Eliminates
Talephone Co's. 14353 Grandville, Detroil, M 48223-2042

GET FREE CASH! Prevate grants. Foundation giveaways.

CACTUS, Succuleni Catalogue, 50¢. Over 1,000 varleliss
Henriatia's Mursery, 1345-H M. Brawbey, Fresna, CA 83722
5899

NEED HELP Figuring the Gast of your Advirtisarment 77
Call usal 2126453167 or send us a FAX (212-586-5563) and
we'll FAX Back with a Prica Quohs,

RECIPES, COOKING, ETC.

MO MORE dumb man [okes when (hey taate hese meala!
Free EASY, LOW-FAT, DELICIOLS PASTA recipes. $3.00/
SASE: Delites, POE 15106PM, Claarwaler, FL 34E29-5106

Losns. Milllons available. Sources, Box B529-4, D d
Bar, CA B1TES

SLASH Interest Aales! Visa®WC, Gold Cards 1o 7.75% apr.
Exclusive Direciory $595 Pendieton Press, PO 443. Troy,
TX TESTS-0443

REMOVE BAD CREDIT wgalty Complate Instructions.
Fres metails. Lane Enlerprises, 2129 Parkor, C167, Plano, TX
TE0E

COMPUTER-Erase bad credit free mstanily, legally. Fresa
details: Gold(PM), 13550 Ventura, Sherrman Oaks, CA 91423

PASTA LOVERS 50 Deficious sasy recipes §9.85 EMA,
P.O. Box 1011-P11, Melrose, MA 02176

FESTIVE HOLIDAY COOKIES] 5 Favorile Recipes. $3.00
Mancy Lohe, 301 E. Georgia, Connallaville, PA 15425

25 GREAT Potaio Creations: , Dalicious. SASE +
§4 10 BG. Mahan, Box 14682 Rano, NV 83507

CAMADIAN Carol Cake - 5 Delicious Recapes £1.00 109
Maplewood Hts., 5t Eleanor, P EL, Canada C1N 588

PUMPKIN Chessocakn, dodicious send §3. Jofl, Bow 31735,
Dayton, Dhio 45431

HEARING AIDS

HEARING AIDS - GUARANTEED LOWEST PRICES! No
huge commissions. Home (sl lerms. All makes. We'ne (he
oldesi, bigpest, best. Cusiom instrumenl specialists. Fres
information, 1-800-323-1212. Lioyds-PMC.

FAEE HEARING AID CATALOG- Save "2 by maill Wiie:
Mnmﬁn-.-aru IG658PM-11 Apache Plume Or., Palmdale,
CA 53550

FREE HEARING AID CATALDG - HUGE SAVINGS By Mail,
FREE 10-day Trinl, Amazing Tachnology, 531 Main Strest,
Buite 335048, El Segundo, CA 90245, Cail 1-800-382-0002.

IMMEIMATE CASH LOANS! Borrow 51000 - §75000.
Regardiess ol credil or income - Mo Collateral required!
SAME DAY PROCESSING. Call Toll-Free 14B00}-452-6859,

BORAOW $100 - $100,000! Fast! Confidontinll Glendase,
Bow 260279, Plano, TX 75026 - 1-800-844-5509

MEED-A-Loan £500-5100,000.00 Bad Credil No Problem
1-800-441-3012

SIGMATURE Loans Musi Have Checking Account &
Shoady Job. 1-800-445-0680

BORAOW S300-5100,000 By Mailll Free Details! Write:
TRE, Box 1058, Clearwatar, FL 34817

FREE Money!!! $25000,000 Monihly lram Govarnment
and Private Foundations. We helped secwre $400,000 last
mionth! Free . Girants, POB 1606-FM11, Ozark,
AL JEIED, (205) TTA-0990. Exi: PMT

CLASSIFIED ADVER-
* 24-Page Bookiet Wil Show You
This Do's And Don'ts of Classilied Advertising And How You
(Can Make it Work For You. So Order Todey. Only §1,00 Plus
You'll Recelve A 5200 Coupon Fefundshis With Your First
Order. Send To: POPULAR MECHANICS CLASSIFIED, Dapl_
50, 250 W. 55th Street, New York, NY 10018

CONTALT LENSES

WHOLESALE Coniact Lenses. All Brands, Exampla: Acu-
wus Desposables-517.00. Bausch & Lomb SoMians-$11.00
1-800-521-3511.

DELICIOUS MICROWAVE PRALINES, FUDGE, PEANUT
BRIMTTLE. 851 5ASE 5102 Olana, Houston, Tenas 77032

GRANDMA'S Easy-bake Bread Recipes 3 . 52 SASE
AeyCo., Box 546-PM, Pearsall, TX TBOE1

FABULOUS TREAT! Manna's original ORANGE DATE
\’-‘g recipe. $300. Clasaics, Box 1246, Columbus, W
AT202.

NEW York Styla Chossecake, Walnut Mocha Torte $3.00
oach, $500 both. Send check, SASE to: Auni Martha's
Kilchen, Box 228, Oscoda, M| 48750

FABULOUS FUDGE RECIPES. 5100 SASE: Swanaon's,
26WAL0 Jarwed|, Winfield, IL 60190

A DELICIOUS Nalien Recipes. Send $6.00 LEASE. Box B4,
C.5.L., Quebec HAY-1HB

EMMBLE FLOWERS. Recipe Booklel. Soups. Salads. Des-
i_ugts,mrt- $7.85 p.p - Landesign, 208 Coleman, Raymaorme,

GRAMMA’S Motasses Sugar Cookies Recips $3.00 SASE
to: Ad, #1, Box 1544(MSC). Clayton, DE 19534,
—_WINEMAGNG, BEERMAKING, ETC. _

FREE! LARGE INFORMATIVE CATALDG. Cofttage
Browing, Box 14088-RB. Rochaster. MY 14614,

BREWERS and Winemakers Calalog 500 (fems. By-You
Breswer, AL 1 Box B80-P, Pollock, LA T148T

TOBACCO

LOANS BY MAIL Fros Application| Quetral Co., Boa 537,
¥iaila Walta, WA 89382

BORROW Any Amount' Ay Purpose| Relused Elsewhars?
Call (706] 430-6383.

MONEY Problems? Free Book describes Loans, Cash,

Gosarnmant Grants, other benefils. available to indwiduals.
Associates-AX, Box 9008, Baldwin, New Yark 11510-9008

FEDERAL LOAMS for amall businesses now il

Tobacco, Pipes, Chew. Fres Catalog Ene

CHIARS,
Tobacco Co., 18238 Euclid, Cloveland, Ohio 44115

SOENCE & CHEMISTHY

“EXPERIMENTER™ LABORATORY CHEMICALS GLASS-
WARE, Catalogue 52.00. Estabiished 1253, HAGENOW LAB-
ORATORIES, 1302 Washingion, MANTOWOC, WISCOMSIN
4200

[BONY) TT7-6342 lor free datails.

TRAVEL AND RESORTS

BORROW $500-540,0001 “Overnighl on Signature. Keep
indefinitelyl Action, Box 5486-, Diamond Bar, CA 991765,

CASH FOR SELLER FINANCE MOATGAGES QUOTES,
#15-5388-T411

BAVE B0%. Traved Discounis: Holels, Car rentals, Air fare.
Free Details. BRANDMARIKS, 117 W. Harrison Bldg., Ste,
B-520, Chicaga, IL 60605

BREWTIME - Homabrewing, LOWEST prices. HUGE se-
lection, KITS available, (BOO) 262-4472

BEER, WINE make your own. Free catalog. gualdy sup-
plies. excelleni fast service. Beor & Wine Hobby, 180 New
Boston Strest, Woburn, Mass. 01801, 1-800-523-8423

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALODG OF SUPPLIES, SEMPLEX, BOX 11476R,
MINNEAPOLIS, MINNESOTA 85411

WINEMAKERS - BEERMAKERS - Fres [Bustrated Catalog
- Fast Service - Large Selection - Visa/Mastercard - (B16) 254-
0242 - Kraus, Box TAS0-L. Independance, Missouri B4054

FREE BEERMAKING BOOK-Catalog. Finesl Equipment,
Ingredients. Fasi Serwce! 1-800-852-9545

SECAETS OF WINEMAKING, Free Catalog Siaters, Box
1168, Port Townsend, Washington BE368

ARAB HATRED for IBRAELTT Alloul War soon Fres
Bible Studies. Watchman Studies. 51 Manes, idaho 83861,

COLLEGE DEGREES, High School Diplomas, Authentic
lcoking novelly, Free Calalog, Dept. PM-139, National
Certificate, 126 13th 51, Broakiyn, NY 11215, [718) TE8-8803
(24 Hours) FAX 718-065-3400

INFORMATIOM. On anything Ferguson  Research
Specialists, BE-15 Woodside, Woodsida, Now York 11377

BREWMASTER REVEALS SECRETS Baginning VIDED,
Frea Literalure. Foger Prescs. P.O. Box 4473, Chico. CA
B5007

FAEE CATALOG! GREAT PRICES! FAST SERVICE!
SEBASTIAN BREWERS SUPPLY, TT10 81 AVE, VERQ
BEACH, FL 32867. 1-407-580-8561.

HERBS - Yohimbine Pau d'Acre Others Catalog $1.00
(Asfundabie). "One stop canter ' Jude Herbs, Box S63PM,
Huntington Station, NY 11748

RECYCLING

CONFIDENTIAL Mail Recening Forwarding Worldwide
MailPosi, 2421-M Prati, Chicago, IBincls B0645. (312) 764-
D100,

REMAIL Forwarding & Secref Address §1. Allen's, Box
420208, Houston, TX 772420208

2000 month parttima. Informative bookiet showing how
to capitalize on mcycling, $9.95 Racycling Publications,
Box 273 Savage, MN 55378

REMAILING - Recening - Forwarding - KAP Remails, 611
W 112 5t Mew York, NY 10025

GROW your own harba and
indoore. Free 53 page spacialty catalog. 1-B00-426-6057.

KENTUCKY MOODMSHINE 104 prool - the smoothest
made. Preciss plans and recipe $1000 PO Box 1428,
Cadiz, KY 42211

MSCOUNT PRICES! Ouality supplses maks your own,
Cadar Viniage, 32 Portsmouth Ave., Exater, NH 03833 Fres
catalog 1-800-755-5565

BEER. Make your own. Free Calalog. Beginner kits, all
supplies and ingredants in slock. Free Ieendly advice and
sarvice, New York Homebrew, 36 Lana, Floral Park,
WY 11001, Call B00-YOO-BREW, Fax 516-358-0587

HANDCRAFTED BEERI! Complote mstructional manual
for baginners. Sand 5500 Surf Brewing, Dept 110, P.0. Box
273, Kula, Hi B6780

BUYING Tungsten Carbide. Maly., Tantalum, Gold, Siker,
Platinum 1-800-321-6314,

INDOOR GROWING. Moneymaker! Graater yield than
outdoors. Minimal maintenance! §1 gels catalog mnd $5
Coupon. Higher Yield, 25211-P NE Wylia Rd, Camas, WA
BE807T.

EMGILISH Bsarmaking Mita. Fres Catalog JHP, Box 3000-
311, Chino, CA 81708 T14-627-3738.
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COMING NEXT MONTH
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Mercy Mission To Sarajevo Import Car Buyer: Guide

Ride the jump seat as we fly into the hostile, Our complete guide to the new import
bombed-out, uncontrolled airport at cars has all the new features, specs, prices
Sarajevo. Our cover story takes you on a and the latest technical developments. Plus,
mercy flight to witness the techniques our exclusive drive reports.
developed for surviving civil wars. Mississippi Express
Tome Sweet Tome We challenge 1700 miles of the mighty
Build our stunning curly maple bookcase— Mississippi in a 20-ft. bass boat with a 200-
the last piece in our 90th anniversary hp outboard. It's the ultimate torture test.
commemorative furniture series,
Tool De Force
Entertainment Tonight We select the slickest and cleverest new
Here’s the affordable way to upgrade your tools on the market. How about a pocket-
present TV room into a home theater. Special size, self-contained soldering torch or a
| audio hardware creates fantastic effects. novel cement mixer with no moving parts?
R B B S Tl S Y L S e e e
in-Curals privibegen by Casuda Windlsoe, Omt. (Heg. #0083 CANADA O5T NHR. FI.]tEElIﬂil petures to Causdian Deect Mating Sve. Lad., lerver L, mmtmmm

nlmﬂ-lﬂtuﬂlh?mtfﬂ:ﬁﬁl&dm 'F., Mavien, Juna ), 1050, © 166 by Tha Hesrst Corporstion, AS rights reservisl, Pristed in 15,4 Hmmt Sondd nedclress ehanges 10
Popular Mechanics, F.0. Bax TIT, Hed Onk, [A 5158
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) vears that are still on the road."
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- More than 98% of all Chewyx &
b ... tehcks sold in the last 10years 0.,
waa-~- ~ grestilontheroad. .

Over the years, no other wuck is that dependable, fapeigi or domestic.
“Best filll-size pickup in initial quality”—].D. Power and Associates
“Best truckdline overall in sales:satisfaction=J.D. Power and Associates.”
No deductible, 3-year/36,000-mile Bumper to Bumper Plus Warranty."

Chevrolet. The Most Dependable, Longest-Lasting Trucks.

LIKE A ROGK
p=

For more information call 1{800)962-2868. s
. “Hasedl on fulling truck company tion data 1982-19091, ], D, Power and Associsies® May 1992 Light Truck Initial ﬂua:lr![?muy_ﬂ Slucjz based on 4 total of 10,475

consumer respanses indicating owner fﬁuﬂd pems during the first 9 of pweership. Excludes other GM ety * Prower and lates 1902 Light Truck Sales
Satisfaction Study. ™ Stedy based an 1992 year vehicles and 5 ol n{d‘:lr,ﬂil CORsamer - erermemlﬂ dealer for terms of this Hmited H%.l*]ﬁr.w. Chevrlet

and the Chevrolet Emblem are reglstered trademarks atd Chevy is & trademark of the GM Carp. ©1992 GM Corp. All Rights Reserved. Buckle up, America!
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SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.

While other brands raise prices, DORAL announces that
we are reducing our manufacturer s list price, At partici-
pating outlets, you will enjoy a new everyday low price
each time you buy DORAL and save up to $2.60 on every
cartan and 26e on every pack when you buy without
coupons.® That makes DORAL the everyday lowest-
priced top ten brand in America, In fact, it's priced as low
or lower than any other leading national branded savings
cigarette! And with our special coupon promations, you'll
receive even greater value, So if you' re 8 DORAL smoker
already, thank you. If you're & smoker who hasn't tned
DORAL there's never been a better time. DORAL, the
unbeatable combination of taste and value

*Basad on mir's list price reduction
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