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Do Ford Trucks
For SomeVeryTechnical

Advanced engine technology: Newly developed 4.0L multi-port
electronic fuel-imected V-6 governed by Fords advanced EEC-IV
engine control computer

A Ford exclusive: Electromic pushbutton four-wheel drive system.
Shift on-the-fly from 2WD to 4WD-High and back at the touch
of a button at any speed. Standard on Ranger 4xds.

-

7 RN
Computer-controlled anti-lock rear brakes for more

controlled brakmg. Funchions full-time in the 2ZWD
Ranger and when the 4WD model is in 2-wheel drive.

Buckle up-together we can save lives. Optional light bar shown not for occupant safety.

#1990 Meodel Yeur Manufacturers' Reported Retail Deliveries by division vs, 1989,
**Based on an average of consumer-reported problems in a seres of surveys of all "81-"89 models desymed and bailt in North America



[ That's a good indication that our
'||_ ) I.—

Amnother dustry
exclesive: 2W0D
Tivin £-Besom and
4WD Tiom Trac-
it Beam front
SUSPENSIon sys-
temes with afro-
gen gas shocks for
i smeoath, cow-
trofled ride.

technical expertise is paying off.
But staying ahead of the competition
means staying ahead of the times.

So we're going to continue to make

Ford Trucks.

The Best Never Rest.

the kinds of advances we've made with

Ford Ranger. It already has a technically

advanced 4.0L engine and an exclusive
Ford Ranger,

America’s most popular pushbutton four-wheel drive system,
comperct brick.

but we're going to keep working to make
Ranger better. The same goes for
every truck we make.

Because we're determined to make
the best-bunlt}** best-selling American
trucks better and better. And watch

the sales gap grow wider and wider.

THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS
ARE BUILT FORD TOUGH.
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Norseman Tredloc.
Because Things Are Tough
All Over.

120 el Armstrong: Tire Corporation. All ighls resereed. Nersemsn” amd Tredlas aoe registere] tradenuses o el femstirong Tire Corpuoration,

The great outdoors isn't so great
when you're in it up to your wheel wells,
But since you're not about to change
where you go, think about changing
how you go. With Armstrong Norseman
Tredloc Radials.

Instead of the usual criss-crossed lay-
ers of steel belts, Norsemans are
wrapped with two continuous woven
belts of DuPont Keviar It's a process so
unique, it's patented. Kevlar's light
weight, but pound-or-pound, it's five
times stronger than steel—so you begin
to get a pretty good idea about where
the “strong” in Armstrong comes from.

Those Kevlar belts also let the tread
flex more easily—so it contours itself to
whatever offroad surface you subject it
to. And, with low-inflation performance
that's equally awesome, it's no mystery
why OffRoad Magazine* calls the
Norseman Tredloc one of the best year-
round, offroad tires on the market.

Hard to believe a tire so good at rid-
ing out tough times can feel so0 good on
the road, but Norseman handling and
steering response are nothing short of
excellent. Its big-
ger “footprint”™
comes from that
woven belt con-
struction to allow
the entire tread
to stay flat on the
road.

No matter
what you're driv-
ing, there's an Armstrong Norseman
tread pattern and size to fit most 4WD
and 2ZWD light trucks, vans and RV's.

So check it out now. Because when
things are tough all over, your ride
doesn't have to be.

LRVISTRON {E

*Ocinberad
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EDITOR’'S
NOTES

I TSEEMS INCREDIBLE to me in this age of instant communication that
the Air Force's F-11TA Stealth Fighter eould have been kept not only
secret but actually operational since 1983, Yet, that is exactly the situation
with this aircraft. The cover story we ran in January 1989 was the first real
glimpse of the plane printed in any magazine. Some of the speculative infor-
mation we published in that article proved to be correct, some not correet.
Now, finally, the Air Force has taken off the wraps, at least partially, and
we can bring you the first hard facts and elear photos of what has been Amer-
ica's most secret aireraft. The F-11TA is, without doubt, the most bizarre-
looking plane ever developed. Yet, it flies, and apparently very well,
| according to the pi-
lots Science/Tech-
nology Editor Abe
Dane interviewed
at Nellis Air Force
Base outside of Las
Vegas. His story on
“the Black Jet,"as it
is called around Nel-
lis and Tonopah, and
the men whofly it, is
this month’s cover
story. . . . How do
vou get to he Tom
Cruise? I mean, look
at him. The guy is
the hottest hunk in
Hollywood, has ev-
ery girl in the world
after him, and gets
to play the best
parts in the best
movies. And he's al-
ways the best in his
films, He was the best teenager in Going All The Way. He was the best na-
val aviator in Top Gun. He was the best bartender in Cockiail. He was the
best brother in Rain Man. He was the best Vietnam veteran in Born On
The Fourth Of July. And now, in Days Of Thunder, he's the best stock car
race driver. I don't know if he really is a good flyer, brother or bartender.
But [ can tell you that he really is a pretty decent race driver. He's run the
past few years, schedule permitting, as part of the Newman-Sharp Racin

Team out of Wilton, Connecticut. That's Newman, as in Paul Newman; an

Sharp, as in Bob Sharp. Cruise’s racing experience apparently came in
handy in the filming of Days Of Thunder. In his report, Contributor CLiff
Gromer says that Cruise did just about all his own driving during the film-
ing, resorting to stunt drivers only for the crash scenes. The film, which
should be premiering nationwide about the time you read this, sounds like
the definitive stock car racing movie. Any of you who remember Fireball
500 with Frankie Avalon and Fabian will join me in weleoming Days Of
Thunder to theaters this summer. . . . Most woodworking enthusiasts will
tell you that they lay off for the summer. It's too hot in the shop and they'd
rather be soaking up the rays at a pool or on a golf course. But there is a hard-
core group of woodworkers who go at it year-round. To those hardcore en-

thusiasts out there, or to those of you who 2

want to plan ahead for a winter project, Home
Oldham

At Nellis Air Force Base: Dane and the Black Jet.

and Shop Editor Steve Willson and his staff of-
fer a special section on Desk Making. Three
different designs. Three different looks. All
really neat, Till next time.

LaBalle
Art Assistant Nancy Coggins

Editorial Administration
Administrative Asst. .J ine Caronia
Asst. to the Editor Bar A. Novak

Editorial Offices
224 Wast 57 St.,
Mew York, NY 10019
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SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal

Injury, Premature Birth, And Low Birth Weight.




N YOUR May "90 Letters
colurmn, [ was intrigued by
your guestion, “What's wrong
with this picture?” under-
neath the Boating "90 cover
picture which shows a bikini-
clad woman standing nexttoa
boat. Here's my answer:
1. If I had a body like the grirl
on the cover, I would probably
alzo wear that bikini boating,
2. You can be sure that my
male eompanion would be
wearing a string bikini too.
Please note that all the men
in the article are wearing
ghorts or jeans with a T-shirt,
ete. [ am an avid fan of yours
and demand equality.
SUSAN WOOD
FRANKLIN MA

In your May 1990 izssue, you
printed a letter from John Ro-
decker, of Cinecinnati, Ohio.
How does he know that a pic-
ture of a beautiful girl is em-
barrassing to women—has he
had an operation? I hope he
eancels his subseription, be-
eause | would not want to read
4 magazine that he finds
enjoyable.

Let me know if he cancels,
30 that I can renew my sub-
seription.

BILL SOLOMON
MARGATE, FL

Please send me the address of
John Rodecker and I will send
him a copy of the swimsuit is-
sue of Sports Hlustrated, as
well as the April '90 issue of
Hot Rod. That should make
him stamp his foot and throwa
real tizzy. I have read and en-
Jjoyed your magazine for over
50 years. Keep up the good
work.

BOR BRADFORD
SEATTLE, WA

1 feel that the use of semiclad
maodels to pose for PM is con-
trary to its stated intention of
providing newsworthy prod-
ucts, techniques, scientific
and technologieal develop-

LETTERS

The Last Word On Bathing Suits
BOATING' Q)

i CORCEFT

A MW DECADE G
M ITYL W THE WATER

AN PG H

ments. There is no technical
benefit or advantage to the
display of human flesh in front
of, or riding as an ornament in,
a fast-moving boat. [t is offen-
give to some of your readers, [
feel my subscription support
of your magazine is being used
to hire models to exhibit their
bodies in an otherwise excel-
lent technical journal,
JERRY JOHNS
BALTIMORE, MD

There is nothing wrong with
the picture! In fact, I rather
enjoyed it, and it saves me the
trouble of going to the beach in
winter hoping to see such
sights. If anything should
cause me to cancel my sub-
scription, it will not be some
nonsense about what some
model wore (or didn't wear).
Wishing you continued sue-
cess in offering a fine maga-
gine.

CHARLESW. MILLER

WINSTON-SALEM,. NC

Your answer to Mr. Ro-
decker's letter was the last
straw. He had a good point
and yvou made fun of him. 1
hope he did in fact cancel his
subscription,

I grew up reading Popu.
LAR MECHANICS, but your
problem is your magazine
hasn't. You still have a '50s

mentality, Your boating arti-
cle (May 90, page 60) pictures
fully dressed males operating
the boats and carefully posed
near-nude females doing noth-
ing but looking cold.

Please cancel my subserip-
tion, too,

TEDDY E. EWERS
LEMON GROVE, CA

I agree wholeheartedly with
John Rodecker. Your rebuttal
to his letter indicated that you
eould not understand what he
was saying. Perhaps this anal-
ysisof your boating article will
help you understand:

B Z( men and 17 women are
shown in the article (no com-
plaint about that).

B 14 women and none of the
men are shown in bathing
suits.

W 14 men and none of the
women are shown driving the
hoats.

I will alzo caneel my sub-
seription to PM if this sexism
continues,

ALLAN BOMMER
SEATTLE, WA

You ask “What's wrong with
this picture? I say, Nothing.
RUDY PUCCI

OEHKOSH, Wl

I was particularly appalled by
your response to John Ro-
decker. He was simply trying
to state that there should be
some decency shown in vour
magrazine, and he was publicly
ridieuled for it. Unless I seea
change in your policy of show-
ing seminude women, 1 will

not renew my subscription.
JAMES M. REYNOLDS
CORVALLIS, OR

[ applaud your reply to the to-
tally silly letter by John Ro-
decker in his complaint about
the bikini-clad women in the
Boating "0 article. Keep up

the good work.
ROBERT K. MOXON, M.D.
COLUMBILA, CA

I also found the picture inap-
propriate, as well as distaste-
ful and insulting. Why do you
show all men in the boats
wearing jeans and polo shirts
while all the women are loung-
ing around in bilkinis? It looks
to me like your editors are vie-
tims of the “sex sells” mental-
ity. If [ want to see attractive
women posing in swimsuits,
I'll get the swimsuit edition of
Sports lHlustrated. Please
don't continue to subject our
families to cheesecake shots
when you're able to give us
informative, factual, lively
written insights and realistic
visuals into the latest techno-
logieal advances. By the way,
I feel you owe John Rodecker
an apology.
KEASEY JONESEEBANDT
SAN DIEGO, CA

You ridiculed Mr. Rodecker
because he objected to what
the models were wearing—or
rather, were not wearing. The
male models were wearing
shirts and shorts, but what
the females “wore” amounted
to little more than a couple of
Band-Aids. If those “ladies”
were to actually dive into the
water, do you think they
would still be wearing any-
thing when they surfaced? 1
doubt it.

I think the clothes that
women wear these days are
nothing more than sexual
harassment against men.

H.W. BARR
ST. LOUIS, MO

Inanswer to Mr. Rodecker,
who threatened to cancel his
subseription because a girl
appeared on your Boating "%0
cover, | promise to renew my
subseription if you continue to
“run photos of this type!” I've
been reading PM for so long
(decade upon decade), I could
not imagine life on this planet
without my monthly issue of
PM. JERRY WINTER
MT. SINAL NY
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Il youl d ik o bosrw moee aboot Jack Daniels, won't you dreg us o ke

AT JACK DANIELS DISTILLERY, sturdy
barrelmen and charred oak barrels are a big part of
our whiskey's smoothness.

Actually, Jack Daniel’s is uncommonly smooth
before it goes into the oak. You see, every drop has
' been seeped rhrough vats of hard maple
| charcoal prior to aging. Any rough edges
' are removed righe here. Then, barrelmen
make sure more smoothing occurs
inside the wood. Naturally, the whole
process takes a lot of time. And a lot

ofhﬁ:mg But, we believe, the results
are worth all our barrelmen’s efforts.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Tennessee Whiskey = 40-43% alcobol by volume (80-B6 proof) = Distilled and Battled by —
Jack Damisl Disfillery, Lem Moblow, Proprietor, Route I, Lyschburg (Pop 38]) Tennesses 317357 '
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75 YEARS AGO: JULY 1915
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War Or Terrorism?
Shocking news was trickling
back from the trenches of the
European war. In open de-
fiance of the Fourth Hague
Convention, both sides had
descended into the barba-
rous practice of gas warfare.
Our editors described the
French and German methods
in detail, and condemned
them roundly. They further
pointed out that the tech-
niques seemed to produce no
advantage for either side.
Rather, they merely forced
both to adopt gas masks and
other countermeasures.

Lusitania Sunk
Although the majority of
Americans wanted no part of
WWI, the sinking of the Lu-
gitania by a German sub in
May, 1915, eventually made
neutrality impossible. With-

out making political judg-
ments, PM gave a thorough
analysis of the relevant tech-
nical factors, explaining how
another supposedly unsink-
able vessel went down in 20
minutes, taking 1198 lives.

Barging Over Land

North of the border, the vast
Canadian wilderness beck-
oned with mines rich in ore,
but the rugged terrain posed
daunting obstacles to anyone
wanting to haul it out. Two
North Woods inventors pat-
ented one solution—a 20-ton
amphibious barge. Capable
of carrying an 18-ton load, it
rolled on a 12-ft.-high = 6-ft.-
wide watertight drum, and
two smaller rear wheels.
Power was transmitted from
a 200-hp diesel engine via a
generator and electrie mo-

Battling The

Dust Bowl

It seemed as if the good earth
was abandoning America.
Throughout the '30s, wind
and water scoured hillions of
tons of topsoil from farms

forcing families to abandon
their ruined land. But by
1940, there was hope. PM
told the story of how farmers
reshaped their farms and
farming methods to counter
the scourge.

POPULAR -’
MECHANICS

POV DMOWS Bt anr MILE DECP 114 SCilE
MUW TRETE BENLATI0N FON CAMFRT— WEINY

seekers of a quarter-century
ago looked to California as
the breeding ground for new
kicks. The latest? A light-
weight sand sailer that could
top 65 mph. Perfected over
years of backyard tinkering,
it consisted of little more
than a bucket seat, a 3-
wheeled frame and a sail.
The nimble craft dashed over
sand flats, with frequent
spills, But thanks to good de-
sign, and lap belts, the seem-
ingly breakneck sport had a
perfect safety record.

tors at each wheel.

25 YEARS AGO: JULY 1965
Sand Blasters Super Scuba to shallow depths. Kras-
No less than today, thrill- | Designed for a less-forgiving | berg's unique oxygen sensor

environment, the Krasberg
scubalung overcame the
problems which kept divers

was the brains of a elosed-eir-
cuit lung, which varied pro-
portions of helium to prevent
oxXygen poisoning. ™

POPULAR MECHANICS ® JULY 1950



NEW! From the maker of Passport and Escort

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

Self-powered SOLO

Umll now, high performance radar
detection required a messy power
cord, Flugged into vour car’s lighter.
Dangling across vour dashboard. And
tangling in vour pocket.

Finally, there is a better way:

No power cord
Solo is a wotally new concept in long:
range madar detection. All vou do is
clip Solo w your visor or windshield,
and switch it on. 1t's that simple.

Sl prowes complite slth all acvesonie. imcluling roor and
wnmclidiekd mosnds i ity covyfrms @0 amy o, bt
il far for comvenient carmang Mot e o farteril

You'll never need a power cord.
Unlike any cther radar detector, Solo
has {ts own power source — inside
its compact magnesium housing { Solo
i5 " x 2W" x 44" —just 54 ounces ).

How it works

Alter yeirs of research, our engineers
{ who also designed Escort and
Passport) developed circuioy fifty
times more efficient than conven
tional detectors. This design provides
long-range mdar waming for 200 hours
on a single 9 volt baery,

If you drive one hour a day, you
won't need to replace Solo's banery
for over six months. { Even if vou
drive two hours a day, you'll get over
three months. )

© 19 CMI

WHAT THE EXPERTS SAY

“Wo otber detector mamyfacturer bas
anyiliing vven close.. Sofo moves the
state of the art fo o bigher plane”

A B

“The most user-friendly detector yet,,.
e fell in fove at first boop” frimrnen

No compromise performance

With Solo, you get long range radar
warning with no hassles. And vou
never have toworry about Solo’s
performance,

solo maintains all of its radar waming
capability over its entire battery life.
Solo is even smant enough 1o
itself off if vou forget. When it's finally
time o replace the bamery, Solo will
tell vou fve hours in advance,

Order today and try Solo
for 30 days at no risk

Call toll-free 1-800-543-1608

SOLO

RADAR-RECEIVER
e

$345 0tio add 51898 tax. Higher in Canada.

= e I
Cincinnati Microwave
P Depariment 306870
One Microwsve Plaza
Cincinnati, Ohio 45249

Then just drop in another lithium
battery for 200 more hours (or use a
standard alkaline o power Solo for 80
howrs ). Solo costs less than three cents
per hour of use.

Experience the freedom

You'll slip vour Solo into its carnving
case and carry itin your shin pocket
In vour car, just clip Solo wvour visor
and switch it on.

It's 50 easy, you'll never go without
radar protection again. And now a
special alfer lets vou vy Solo for 30
dlavs at no risk.

Sy s e fficiem) slasivs mever mowlr & fuaner ool A 9 podf
Butiery provwles N0 bowry of pomwer — sveml mondl of mader
Jevaintiwr o wed i ors adf of cot o sl S ol sl e )

We GUARANTEE vour satisfaction

Solois available from us only, and
cames complete with our Digital Key
anti-theft system, all mounts and
accessories, two bateries, and a one
year limited warranty,

Here's our offer. Try Solo. If for any
reason you're not completely satisfied,
just return Solo within 30 days. We'll
refund all your money and even pay
vour refum shipping cost. You can't lose.

Once you try self-powered radar
protection, nothing else will do.
Order today.
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[t’s poetry in motion, and it knows no
bounds.

Beneath this 4-door Montero's urbane,
sophisticated exterior waits a 3.0-liter, 143
horsepower V-6 up to subduing the wild trails,
swamps or dunes you're likely to run across.

Whether the rising road is paved or not,
Montero's independent torsion bar front/
3-link, coil spring rear suspension system
assures very smooth going all around.

Automatic locking hubs, with a 2-speed
transfer case, let you slip in and out of 4-wheel
drive at will, right from the driver’s seat. And
whether you're wearing yvour oldest jeans or
your Sunday best, you'll arrive looking like a
million. As Motor Trend observed, “The

May the road rise to meet you,
shine warm upon

| your face,
May the wind be always at your back,

But when it's miserable,
May you be driving a very dressy V-6,4WD Montero.

Montero is more reminiscent inside of a
decked out luxury car than an off-road truck.”

Considering the fact that Montero gives you
nearly a third more cargo space inside than
either Cherokee or Trooper II, that’s a lot
of luxury.

Priced from $15,519 to $19499* (LS model),
you couldn’t wish anything better upon a
traveler than a new Montero.

Call 1-800-447-4700 for your nearest
Mitsubishi Motors dealer.

MITSUBISHI A‘
MONTEROZ

*MIr’s. sugg. retail prices exclude tax, lic, freight, die. options and charges. Actual price set by dirs. LS model shown with optional alloy wheseks, MSRP 8428
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News Of Tomorrows Technology Today

DEERFIELD BEACH, FL
—The latest plan to install a
high-speed rail line in the
United States calls for an
electrified route between
Tampa, Orlando and Miami
that would be traveled at up
to 150 miles per hour.

A request for proposals
from the Florida State Legis-
lature brought two hids
—one from the company
building the French TGV,
currently the world’s fastest
train, and another from a
consortium of 20 internation-
al companies called the Flori-
da High Speed Rail Corp.
TGV has now withdrawn
from the competition,

The FHSRC train would
employ technologies from
numerous existing rail lines

150-Mph Train To

N

around the world. Locomo-
tive design is based on a
Swedish unit known as the
X-2, which is powered by
thyristor-controlled asyn-
chronous motors supplied
with electricity from over-
head lines. Lightweight,
aerodynamic stainless-steel
earriages will earry seating
in three classes, along with
dining, lounge, and bilevel
snack and observation areas.
The last hurdle before con-
struction is approval from
the Florida High-Speed
Transportation Commission,
which is expected in '91, Op-
eration would follow in "85,

Edlitew: Al Llane

Assisant Editor Gregony T. Pope

Conributors: Mike Fikon, Robert
Scheter, Andrew G Roe

Link Florida Cities

JULY 1990

Traveling at 150 mph through Central Florida, FHSRC traln would
link population centers at speeds 25 mph faster than any other rall
line in the L.5. Go-shead for construction is expected in 1991.

Highlights This Month
B Crane With A Cranium—Smart lifter
outthinks dangerous loads.
W Pegasus Flies—\Yinged rocket soars into
space history.
M How To Fix The Space Station—
Maintenance hardware will be tested on
upcoming Shuttle mission.
H Call Me The Breeze—Redesigned blades
shave windpower generation costs.
M Star Wars Strikes Back—SD testing
continues quietly.
M Knock, Knock—Schwarzenegger plus
special effects equal “Total Recall.”
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GROVE COLES PHOTO
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NEW YORK, NY—Despite
its brutish image, heavy
equipment has been petting
smarter. Among the clever-
est of these lumbering behe-
moths is a 132, 000-pound,
10-wheeled erane intended
for off-road use. With 8-
wheel steering and 8-wheel
drive, it maneuvers -
in tight spaces and |
clambers over obsta-
cles. All 10 wheels
are controlled by a
hydrogas suspension
system that positions
them for work on un-
even surfaces. A tur-
bocharged diesel
hustles the whole
package along at up
to 43 mph.

Cross-Country Lifter

The most advanced §&8
feature, though, comes =
into play when the crane
lowers its stabilizers and
gets down to heavy lifting.
Called a load moment indica-
tor, the computerized device
monitors the position of the
boom's four telescoping sec-

tions, which extend to

matically warning the opera-
tor of unstable conditions, it

| spares him complex calcula-

EDWARDS AFB, CA—
With its near-perfect flight
from a high-flying B-52 on
April 5, the winged Pegasus
booster became the first pri-
vately developed rocket ever
to reach orbit, the first sue-
cessful all-new launch vehicle
produced in the United
States since the Space Shut-
tle, and the first air-launched
orbital rocket in history.

The radical eraft was cut
loose from the NASA B-52,
flying at 43,000 ft. 60 miles
southeast of Monterey at
12:10 pm. After dropping for
5 seconds while the bomber
veered away, its solid-rocket

'Pegaﬂsl.al.l'ldtesﬂewEra

Pegasus's speed from Mach
.BtoMach &in T8 seconds.
Onboard guidance
systems dirvected the
craft by activating
movable tail fins
equipped with small,
solid-fueled rockets.
The two subsequent

first stage ignited, raising | Chase plane photos show Pegasus at release [top), and moments after ignition of first-stage rocket.

demmﬂmmhﬂn
position and measure loads, 50 that crane can be kept steady.

BOOM LENGTHIANGLE
TRANSDUCER

tions that would normally
distract him. Manufactured
by Grove Coles, four of the
cranes have so far gone into
service in the United States,
stages put the spacecraft's
422.pound payload in a 320-
mile-high polar orbit.
Analysis of data from the
heavily instrumented rock-
et's first flight will be com-
pleted within a month,
clearing the way for another

launch this fall.

Astronauts ride aboard CETA In Johnson Space Flight Center's
Weightless Environment Training Facility Pool.

HOUSTON, TX—Amid fu-
ror stirred up by reports that
Space Station Freedom
would need far more mainte-
nance than predicted, NASA
is testing equipment that
would help astronauts with
their extravehicular chores.
In preparation for Space
Shuttle mission STS-37
scheduled for November, as-
trenauts are practicing with
Crew and Equipment Trans-
lation Aids (CETA), which
they will be trying out in the
orbiter's payload bay.
Intended to help the astro-

Space Repair Devices Tested

nauts travel along the truss
that ties together the Sta-
tion's modules, the CETA
devices consist of small car-
riages that pull the astro-
nauts along on rails. Among
the prospective designs are
an electrically propelled
model powered by a hand-
crank generator, and a man-
ual device similar to an old-
fashioned railway handear
that scoots along when the
rider works a lever.,

The 6-hour spacewalk will
be the first for American as-
tronauts in five years.

12

{More Tech Update on page 14)

P ILLUSTRATION BY PAT RUGGERD

APPHOTOS



THE INCREDIBLE
BURGLAR ALARM

Homewalch 2000. The only
commercial quality alarm system
priced for today's humauwner
Single unit convenience. Instan
installation. No wiring raquimd
Portable. Dependable. Fool-proof.
False alarm free— Dual Detection
technology. Fully expandable,
Built-in panic alarm.

Safeguards Homes, Aparimenis,
Offices, Garages, Barns, Boals,
Vacation Property

One compact, self-contained instru-
ment provides complete protection
in an area 40 feet long by 25 feet wide.
Supplied back-up battery assures at
least four hours of continuous prolec-
tion in case of a power failure. And
every Homewatch 2000 comes with
8 videocassette and manual to help
you set up and expand the system.

Simple Setup

Homewatch 2000 is easy to install.
Just insert the battery, plug in the
transformer and all systems are ready
lo go. No further wiring is necessary.

As little as thirty cents per square fool
safeguards your home and property.

Fully Expandable

Wired or wireless perimeter protec-
tion, outside sounder, and emergency
message dialer can be added in order
to guaranies full protection for your

home. Call or write ESPION for details:

1-800-548-7313, FAX 617-332-2379,

sales tax.

e——————————

|
—

ORDER TODAY—
CALL OR WRITE:

O Send me the Homewatch 2000, $299.00 + $8.00
shipping and handling [ + $3.304f C.0.D.),

[ Send ma the FREE 14 page brochure showing how

to safeguard my home and property. Fully illustrated

with a wide range of security alternatives.

O Send me the VHS instructional video tape. It takes
the hassle out of home mnmugl Only §5.00. I'll also
receive a §5.00 coupon the future purchase
of my Homewalch 2000.

O Money Order [J Visa/MC O Check O COD.

Card Number:

Bank Number: Exp. Date:

Your Signature;

MName:

Address:

City: State: Zip:

Phome:

Unlimited service is here.
Call our friendly, toll-free security hotline:

1-800-548-7313

Newton, MA 02158

137 California Street

Lomewarcd 2000

Only $299.00 plus shipping and handling. Homewalch
2000 is one of the most lechnically advanced, vet sim-

plest to use home security devices in the world. Order
NOW and receive a FREE 120 dB horn, $40.00 value!

Do nol send cash. For fast service use your credil card
or money order. Massachusetts residents add 5% for

Dual Detection/ Protection System

This incredible alarm bags bur-

glars two ways. Two sensors,

motion and heat, guard the space
within your home. A passive infrared
heat sensor and a microwave molion
sensor work together for state-of-the-
art protection reliability. And it's all
housed in one compact table-top unit.

Mo False Alarms

The Homewatch 2000 has two sen-
sors which must both be activated
bafore the alarm sounds. Small pets,
household appliances, or blowing
curtains will not sel off the device,
Dual technology virtually eliminates
irritating false alarms common in
other systems and maximizes

your protection.

Strengithen Your Defenses, Reduce
Your Defense Budget

Homewatch 2000 gives you the safety
and security of a technically sophisti-
cated, commercial grade intrusion
detection system at a price you can
afford. Homewatch 2000 is as easy to
own as it is to install. And the money
you save will be your own. Your
purchase is protected by a 30-day
money-back guarantee and one

year warranty.

Wireless Perimeter Protection Pockage
Protects Doars! Windows!
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Blade Cuts Windpower Costs

GOLDEN, CO—By subtle
alterations of airfoil shape,
size and structural proper-
ties, the Solar Energy
Research Institute has pro-
duced & wind-generator
blade 20 percent more effi-
clent than earlier ones.

The gains were achieved
partly by departing from the
principles of aircraft propel-
ler design, which earlier
windmill blades had been
based on. The two applica-
tions have very different re-
quirements. For propellers,
avery high lift coefficient is
desirable to prevent stalling

75% RADILS

e

0% RADILIS

Cross-section of SERI blades
[being installed at right) Is
varied from root to tip [above].
under heavy loads. Windmill
blades, however, should lose
some of their grip in heavy
winds, so that generating

equipment doesn't get over-
loaded. “We see a lot of
burned-out generators and
transmissions because of
excessive power," says Jim
Tangler, an investigator at
SERI. The SERI blade’s
ability to stall in high winds
will also let excess wind-
power spill past to leeward
generators.

The new blades will be
used to replace an older Dan-
igh design now in use on 3600
windmills on a large Califor-
nia wind farm, and are ex-
pected to lower electricity
costs from between 8 and 13
cents per kilowatt-hour to
between Tand 10 cents.

HUNTSVILLE, AL—Despite
uncertaintias about the ulti-
mate shape of the system, or
whether it will be deployed at
all, research into'the devel-
opment of a shield against
nuclear missiles continues
nearly unabated.

The latest plan for the earii-
est operational form of the
system, called Phase |, in-
cludes one set of sateliiles to
pick up and track missiles im-
mediately after launch, an-
other to follow them through
space, and a ground-based
sensing rocket that would be
launched 1o follow the course
of incoming warheads in the
event of an attack. Intercep-
tion of the missiles
would be carried out by
an orbiting flock of self-
propelled space bullets
called Brilliant Pebbles
(see Tech Update,
page 14, Oct. '90), and
in the terminal phase
by ground-launched
rockets.

Although this
scheme is drastically
scaled back from the

inal one proposed
by Reaganin
1983, an aggressive

testing program is still
being pursued, as
technology begins to
move from the

board to early proto-

types.
In January, the first |

BATTLE

r.wmr.J

Imdnmw:ﬂmwmuum
Directed energy weapons, such as lasers, will be added later.

Left:
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Sands. Right: Martin Marietta Rapid Retargeting lab simulates high-speed beam alming probiems.

test firing was carried out to
prove components of the
High Endo Atmospheric De-
fense Interceptor (HEDI).

HICaH ENDOATIMOSPHERC
INTERCEFTOR

Designed to ram incoming
missiles, HEDI rockets will
form the final layer of the
multitiered space shield. A

tew weeks later, two salelliles
were launched from Cape
Canaveral. Targeted by a
ground-based laser, these
salellites will help de-
termine the feasibility
of redirecting the
beams toward missiles
with mirrors, Most re-
cently, a laser radar
based near Boston

from a sounding rock-
al. Evaen as SDIl re-
search continues,
however, resistance io
it is growing in Con-
gress. And it's any-
body’s guess whether
the program will sur-
vive until 1992, when
President Bush is
scheduled to decide
whether to go ahead
with full-scale deploy-
ment.

LS ARMY PHOTOS
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use Judoil

AND YOUR ENGINE
WILL LAST... AND
LAST...AND LASTI

“INVENTOR F THE YEAR™ AWAND
AND INDUCTION 1HTD
"ML, INVENTORS HALL OF FAME"
GOES TO INVENTOR OF TUFOIL

You've seen the price of new
cars...they go up year! Cars get
Mimsier...prices get it mever
seems to end. There are lots of
reasons to keep that nice car of yours
on the road as long as possible.

Car sales are down and Tufoil sales
are up. People are smart..they're
taking the economical way out and
what could be easier than Tuleil. Just
add Tufoil to the crankcase. You
don't have to shake the container or
add an engine flush. Just pour it in
and drive away.

Your throttle will get silky
smooth..acceleration will improve.
One customer said his car "takes oil
like a scared rabbit!"

Tufoil works wonders for all known
engine ofls. It's actually slipperier
than Teflon {(according to a famous
U.S. Government laboratory).

You'll get astonishingly fast starts on
cold mornings with both diesels and
gas engines. The Canadian govern-
ment tested Tufoil at it’s cold regions
lab. They showed faster cranking and
significant fuel savings with Tufoil.

What about additives that claim to be
a one-time treatment that will last the
life of an engine? Well, I've been fol-
lowing the scientific literature on
lubrication for a very long time. As
far as | know, there isn't a shred of
scientific evidence for such a claim.
So don't believe it!

1-800-922-0075.
fin New Jersey, call 201-825-8110.)
r-F:‘ti_ .. . Products based on TUF Q)L technology. Cheack
one with each order of 2 botties or a quart. Check 2 for sach |
gallon onder. Values range from $3.98 1o §8.95. |
O TUFOIL Gun-Coat — Supéer rust inhibited, smooth action
O TUFOIL Compu-Lube — Low viscosity for computer |

rush my TUFOIL order:

[0 OME 8 oz. bottle . . . treat one car for
$14.25 (plus $1.50 shipping and
handling). See money back

mechaniams
EmFMMMIme—MrmMHI RAram.e.
instruments O TWO 8 oz bottles . .. reat two cars
O TUFQIL Lubit-B — General purpose, housshold use I for $25.00 (plus $4.00 shipping
hubricant | and handiing) SAVE $5.00
FREE brochures ...
O 30 Questions/Answers about TUFOIL I O ONE Cuart botths . . . treal 4 cars
| O “Fun with Superconductors”—we're leading thal field | for $34.95 (plus $4.00 shipping
1oo! and handiing)

See NASA Tech Brisls lor echnical detalls,
1986, 1987 nd 1568, [l OME GALLON . ., treatl 16 cars for

$125:00 (plus $6.00 shipping and

“1887 Flisovamics,
| RS . s
I \LE Pkt i &334 113 We ship within days!

MONEY BACK GUARANTEE ON B-OZ

TUFOIL®
SLIPPERIER
THAMN

TEFLOMN"

Stay in tuxe with yous car!/

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

miles and purring.

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

Several months ago, a nice man I'd
never seen before walked into my of-
fice, big smile on his face, sat down
and said, "Would you believe 340,000
miles on a Tufoll engine?" He went on
to rave about how well his engine has
been running all these years. |
couldn't get a word in edgewise.
Recently, a truck driver called in with
over 1,000,000 miles on a diesel using
Tufoil - WOW!

A customer from Vermont added 10%
Tufoil to his sticky mechanical trans-
mission, called in and said he couldn’t
believe it..."Shifting is like slicing but-
ter now!" he said.

SAAB owners are writing letters
praising Tufoil in their "NINES"
magazine. report spectacular
improvements in their engines and
transmissions!

Don’t forget! Tuofoil is the result of
over 15 years of research and develop-

N S SO S S S G S S S S G S S W S S N S S S e ey

ment. The U.S. government has
awarded us 6 patents so [ar..so have
Germany, England, France and
Canada.
No other lubricant even comes close,
Fluoramics, o P70
18 Industrial Ave.
Mahwah, N.J. 07430
My check or money order for § ______ s snclosed,
Change my cradit cand:
O Am. Express COMaster Card O Visa
Card Mo,
Exp. Date
Prona Mo
Mams
m LR L
Cay
St Zp

(N.J, maidents please oo B% sales inx).
Canadian Distributor: 1-800-383-7753
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HOLLYWOOD, CA—Spe-
cial-effects junkies may
reach nirvana when “Total

F/ X Bonanza I Recall’

Recall” hits the screen this
summer. Directed by Paul
"Robocop” Verhoeven, and

Schwarzenegger plays a construction worker of the year 2084,

zenegger, the film report-
edly cost more than $60
million to make.

The Los Angeles-based
Dream Quest Images,
which created the lush scenic
effects of “Blade Runner”
and “The Abyss"”, handled
the film's optical effects.
Filmmakers spent an un-
precedented amount of time
using real-time, motion-con-
trol camerawork. This allows
a computer-controlled cam-
era to pan across characters
moving in front of a blue
screen. Then the same mo-
I tion-control program steers a

‘ starring Arnold Schwar-

Computer-controlied
Animatronix brought to life the
cyborg driver of flim's johnmy-
cab [left]. Other futuristic
hardware Includes a murderous
maole machine |above ).

camera panning over a matte
background painting or min- |
iature set. Parts of the movie
are set on Mars, and the sets
derive from NASA's con-
cepts of human settlements
on the red planet,

ARGONNE, IL—As plans for
the huge Superconducting
Supercollider (SSC) wax
ever more coslly, a new ac-
celerator has proved able to
whip electrons up lo speed
over deskiop distances.

TRAILING
BEAM

MOVING
CHARGE

DRIVER
JHE Al

Recanlly damonstrated al
Argonne National Laborato-
ries, the wakefield accel-
erator uses a technique remi-
niscent of racing cars “draft-
ing" the car ahead.

In Argonne’s apparatus, a
driver beam, a pulse of elec-
trons, is fired along a ceramic
tube. As it travels, the beam
induces in its wake a moving
charge that races along the

inside of the tube. Thismov- /7
ing charge pulls a second | | #
\k

group of particles launched |
a fraction of a second be-
hind the driver beam.
Accelerating continuously,
the energy level of the trailing
beam builds quickly. Injectors
feed fresh driver beams into
the tube to replace driver
beams whose energy is flag-
ging. The timing of these in-
jections—to the billionth of a
second—is crucial to the ac-

celerator's operation.
Scaled up, the existing ap-

. paratus could generate light-

spead energy levels with a
tube only 32 fi. long. A lube 2
miles long, configured for

Clash Of The Particle Colliders

heavier protons instead of
electrons, could do the job
the 55-mile-long SSC is ax-
pecled lo do.

Meanwhile, the price lag

billion. Reason: The proton
smasher will need a beam in-
jector twice as powarful as
originally planned, and a
baam tube %% in. wider,

INTERACTION
HALL X f_——'—_

- PROTON BEAMS

—

VACLILIN
VESSEL~——_

LIQLUIRD HELILIM

GASECUS HELIUM ™

for the SSC has jumped from. | Ground has yet 1o be broken
$5.9 billion to more than $7 | for the project.
—— TLIMRMNEL

SUPPORTPOST

TLIMMEL
'.:.;IEl'.' I

II" WACLILIM

\ VESSEL

DETECTOR

BEAM
INJECTOR

P MAGNET

Latest plans for the 55C include a 2-trillion-electron-volt injector
(top) and new cryostat |above | with a wider beam tubse.
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IMPORTS

BY RICK TITUS, West Coast Editor

VW Goes Back To Basics

OLKSWAGEN USA is

set to tackle that most

difficult of all car biz chal-

| lenges: the art of staging a

corporate comeback. To do

| this, VW will put an end to

rebates—a rather courageous

| move in the face of a soft

market and consumers con-

ditioned to believe that the

only good deal ineludes mon-
ey back.

Add to this abroadening of
Volkswagen's product line,
price rollbacks that in some
cases go back to 1987 figures,
plus a new management edict
that requires unswerving at-
tention to customer satisfac-

| tion, and you quickly get the
senge that VW is going to
bring about its recovery the
old-fashioned way—by earn-
ingit.

Passat

Leading Volkswagen's bid
for an American-market
renaissance is the all-new
Passat, which will be avail-
able in two body styles—a 4-
door notchback sedan and a
4-door wagon, Based on a
front-wheel-drive platform,
the Passat is powered by a
134-hp, 16-valve 2.0-liter 4-

POPULAR MECHANICS @ JLILY |50

eylinder engine that's rea-
sonably snappy when it's
mated to the 5-speed manual
transmission (standard
equipment), and just a tad
sluggish when matehed to the
optional 4-speed automatic.

The Passat's two leading
market strengths are its
huge interior and trunk
space, which should create
instant appeal for owners
with families, and its base-
feature packaging. Base
priced at §14,770, the 5-
speed Passat's equipped with
air conditioning, height-ad-
justable steering column,
automatic shoulder belts,
height-adjustable front seats
with adjustable thigh and
lumbar supports, and indi-
vidually adjustable fore/aft
rear-seat cushions with 2-po-
sition backrests as standard
features,

Options include the 4-
speed automatic, power
tilt/slide sunroof, antilock
braking system (ABS), 15-in.
alloy wheels, leather seats,
eruise control, power win-
dows and mirrors, central
locking, an antitheft Heidel-
berg AM/FM auto-reverse
cassette stereo with six am-

plified speakers, and a cold-
climate option that features
heated front seats with indi-
vidual temperature controls
and heated windshield wash-
er nozzles. All of which,
when paired with the Pas-
sat's attractive styling and

Decontented Corrado will sell
for about 515,500,

Corrado’s 158-hp, 1.8-liter
supercharged 4-cylinder pro-
duces 166 lb.-ft. of torque at
4000 rpm, and though it nev-
er nails you to the back of the
seat, it does pull the car to-
ward its impressive 140-mph
top speed in a hurry.

The biggest news regard-
ing the Corrado isn't what's
changed for 1980, but, more
importantly, what will
change for 1991.

The Corrado is currently
base priced at $17,900, a siz-
able sum, and a figure VW

| feels has hurt Corrado sales,

In an effort to lower the base
price, VW plans to decontent
the car for '91 by removing a
number of the currently
gtandard features. These in-
clude the power windows and
mirrors, the Heidelberg
AM/FM auto-reverse cas-
sette stereo with six ampli-
fied speakers, the 6-function
trip computer, the standard

tidy fit and finish, make

i e —=
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Volkswagen's new lineup
leader look like an exception-
ally solid value.

Corrado

The Corrado bowed last year
as the fastest production car
VW has everintroduced, and
is, by all accounts, an impres-
sive sports car. Its slippery
body is assembled by one of
Europe's oldest and most re-
spected custom coachbuil-
ders—Wilhelm Karmann—
and measures up to the firm's
excellent reputation for qual-
ity assembly.

MNew Passat serles heads VW lineup, beginning at $14,770.

rear window washer/wiper,
and the unique automatically
activated rear wing.

The net savings should
lower the Corrado base price
by nearly $2500. However,
we think there’ll also be a
corresponding drop in resale
value. The Corrado is a pood
sporting ride, and it's better
with the items that are about
to be classified as extras,

We'd have to say that
Volkswagen is serious about
making a comeback, and we
think some very good buys
will be the result. ™
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Buckle up—together we can save lives,







CAR CLINIC

BY MIKE ALLEN, Assistant Auto Editor

-

Y 1983 LYNX has
been showing beads of
moisture and a light brown
froth on the dipstick. I'm con-
cerned that this “conden-
gation" is harmful to the en-
gine. The mechanie says it's
because of the paraffin-based
oil I use, and that I should
change brands.
CHARLES PURSEGLOVE
LINCOLN, IL

I have a 1984 Fiero, and cool-
ant seems to be getting into

ater, Water, Everywhere |

the oil, because the oil pets
yellow and milky. I've re-
placed the cylinder head and
gasket. I've already fixed
thiz problem twice, so [ have
to make sure by asking for
your opinion.
TIEN NGUYEN
COUKVILLE, CA

I'm answering both these lei-
ters together because the
symptoms are similar, af
least at first glance.

Water, or coolant, in the oil

makes for a mayonnai

like
emulsion. High-paraffinic
oils seem to be more prone fo
this then aromatic-based
oils. Paraffinic oils are also
supposed fo be better lubri-
cants, A certain amount of
goo building up on the dip-
stick or inside the oil filler
cap is normal, especially in
colder weather on cars used
for short trips, and is cerfain-
Iy not going to cause any en-
gine damage.

Also, Ford has a TSB (85-
1647) for modifying the
crankcase breather system io

reduce condensation, which
is a problem on Lynxes of this
vintage. So, Charles, contin-
ue to use your current brand
of oil if you like, see the dealer
about the TSB, and get a new
mecharnic.

But, Tien, you have big
problems. Fieros of this vin-
tage had major problems
with cracked bloéks.

Pontiac put the 2.5 Iron
Duke motor through a mass-
reduction program that year,
and reduced the amount of
cast iron, enough for cracks to
appear in the pushrod gallery
area of the block. Warranty
was extended on these cars
because of this, but your car is
way, way past even this ex-
tended offer. You might try
reqguesting that GM honor
this warranty, but it's a long
shot,

You'll have to replace the
block, preferably with one
from some other year of car,

How do you tell the differ-
ence between normal con-
densation and the dreaded
Crocked Block Syndrome? In
the case of the Fiero-type leak
from the water jacket to the
unpressurized pushrod gal-
lery, you'll have to drain the
oil and examine it. All of the
oil will be emulsified with
water, nol just the cooler ar-
eas around the dipstick and
oil filler cap.

And if the problem is sub-
tle, oil analysis can detect
even a few drops of coolant in
the oil. Coolant, because of its
anticorrosion additives,
leaves trace contaminants
that oil analvsis spectro-
meters can detect.

Turn, Turn, Turn
My friends and I have a dif-
ference of opinion, They say
that in a conventional ring-
and-pinion differential, only
one rear wheel is driven. |
gay that both are driven
equally, until one starts to
(Please turn to page 22)
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BEL CREATES A LEGEND

FMT" : Unequaled Sensitivity

Ty duplicate LEGEND 3% X, K, and Ko sensitivity
levels, exsting techinology wookd reguire three separate
radar detecton, each specifically desimed 1o recerve anly
ome radar Freguency

e LT ELE .t!-m'\:'-lq L= AL e Rt

For manismum scagitiviiy, [ FOENTY )

BEL LEGEND 3
Maodel 966
Aciupl Size

Revolutionary New 3 Band
Radar Detection

BEL-TRONICS, the pioneer of 3 band technology,
introduces LEGEND 3:; a new radar detector offering
unsurpassed detection range for X, K, and Ka band radar.

LEGEND 3's revolutionary performance is achieved
through a patented design called FMT® iFundamental
Miner Technology), FMT® redefines how a detector pro-
cesses X, K, and Ka band radar. With FMT® LEGEND 3
provides a level of sensitivity never before achieved.

LEGEND 3 also breaks new ground in terms of
selectivity. An advanced signal processing technique known
as RSV™® (Radar Signal Verification) automatically eliminates
Intermediate Frequency (IF) interference —the most com-
mon source of false alerts. With RSV®, LEGEND 3setsa
new standard for selectivity

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

Revolutionary 3 band performance is available today
for $379.95. And backed by a 3 year limited warranty. To
order or for the name of a dealer near you, call toll-free:
1-800-341-1401 USA  1-800-268-3994 Canada T 2= 8
Join RADAR and protect vour right to use a radar detector.

For more informaton call (513) 667-3472

H egmierd trmbemnank of TEL TREONKCS LIMITED

BEL-TRONICS LIMITED
The Intelligent Choice




CAR CLINIC
{Contin wedd from page 20
gpin. And that even ina turn, where the
outside wheel must turn faster than the
inside, both wheels are powered.
Most people agree with my friends,
but wha's really right?
MAURICE WILLIAMS
BROOKFARK, OH

You're almost right, Maurice. Even inan
ordinary (not limited-slip) differential,
both rear wheels normally carry equal
amounts of power. When one whee!
speeds up for a turn, there's still an equal
amount of power. In foct, when one wheel
is spinning crazily on a patch of ice or
buried in a mudhole, they still carry
equal amounis of potwer.

That's how differentials work. Before
any physics professors out there start
bringing their word processors to critical
muass, potver is a very specific term in this
context, and not the appropriate lerm for
the case at hand.

Torque is really what we're talking
about here. Torgue is the amount of twisi
applied to a rofating object, and a differ-
ential will equally divide the torgue be-
tween the wheels. When one wheel sces
less resistance, it can speed up, But if the
resistance at the wheel is so low that the
forgue gverpowers the friction between

the tire and the road, then the wheel will
22

20-Proof Is The Limit

I've been getting a lot of complaints about drivaability 7
and fuel-system corrosion from readers. Apparently, |
there are a few unscrupulous individuals out there

who are adulterating gasoline with excess amounts |

of alcohol.

Ten-percent additions of ethyl alcohol (“Gasohol”) are acceplable, and repre-
sent a good way of extending nonrenewable resources with biomass-derived
energy. But, loday's cars aren't engineared to run properly on concentrations
higher than 10 percent.

Problem is, how do you tell if you're getting higher concentrations? Take equal
quantities of the suspect gasoline (an ounce or two is plenty) and pure, undiluted
antifreeze. Mix
gently, by invert-
ing the container a
half-dozen times.
The alcohol in the
gas will move to
the alcohol-based
antifreeze, chang-
ing the propor-
tions of the two
volumes. Il what
slaried out as
50/50 gas/anti-
freeze is now
40/60, then the
. gas was 20-per-

. cent alcohol to
start with.
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spin—and only an identical amount of
torgue will be available at the other tire,

This amount of torgue may not be
enough to propel vou out of the mudhole.
Limited-slip differentials simply use
friction clutches to limit the difference
between the speeds of the fwo axles, mak-
ing the transfer of power to the pavement
for mud) more uniform,

This phenomenon is also why lightly
applying the parking brake may help
when one wheel is spinning—even
though both wheels are being braked,
you 've increased the forgue fo the high-
traction wheel by the amount of braking
torgue you've added to the spinning
wheel,

Back End First

I began to have trouble with my rear
brakes locking. Over the space of about
three months, [ installed new semime-
tallie pads in front and new brake shoes,
turned the rotors and drums, installed a
new proportioning valve, and pressure-
bled the system completely—but the
rear wheels on my '83 Riviera still slide
first. JOHN RUSH

PITTSRURGH, PA

You've installed semimetallic front pads
where formerly an organic pad was in
use. The friction characteristics of the
metallics are different, and they require
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more pedal effort for the same braking
effect. They will work better once they
heat up, and showld last longer than the
OEM compound.

The organic rear shoes are getting the
benefit of the extra effort, and locking up,
Altering anything that will change
front-ta-rear brake bias 15 a crapshoot.

Replace the front pads with OEM or-
ganics. If you are towing, or feel you need
longer-lived pads, or think you give your
brakes particularly severe service, then
leave in the semimetallic pads and
change over the rears to a matching
semimetallic compound.,

In Hot Water

Do youl know of any detrimental effect
that can be caused by engine-block or
bottom radiator hose heaters, if they
are properly installed?

I've been using these for years, and
believe it has led to the long life of my
cars' engines.

A local mechanic expresses the con-
cern that reversing the normal heating
process will confuse the new engine sen-
sors on the computer-controlled vehi-
cles. What do you say?

GEORGE DAY
VOORHEESVILLE, NY

The on-board computer has two basic
modes: open loop and closed loop. It runs

in open loop until the engine warms up to
proper operating temperature, then
drops into closed -loop mode.

In this mode, the 02 sensor actually
allows the computer to sense the lean/
rich state of the exhaust, and adjust the
fuel to achieve the best economy and most
pouwer.

The heaters you use are thermostatied

well below the engine's operating tem-
perature—at least 100" F below. They
will not affect the normal warmup
process—except to shorten if, which is
good.
I don't, however, recommend dipsiick-
type oil heaters. They can overheat the ail
locally, even though the engine has re-
mained cool, something that will, af best,
decrease the efficiency of the oil.

Best is the kind that reploces one of the
soft plugs in the engine block. This wilf
put the heat where it will do the most
good—that is, in the cooling system. Eas-
ier to install, and still good, is the kind
that goes into the lower radiator hose.

To conserve energy, use a timer to furn
on the heater in the morning an hour or
so before you need the car, rather than
leaving it on all night.

Exhausted
I'd like to change over the exhaust sys-
tem on my 88 Grand Marquis to dual

(P leese Burn b puaepe 24 )
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LLE | of ||11|_'.' one. With these
computi | wonder if there will be

some aldverse

¢ s2en rome
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sume it's possible
RICHARD QUINAND
PALMHARBOR, F1

for the ef .f""l .-1_;””-

His Story Won't
Hold Air

[ have an almost-new steel-belted radial
ith |

 Secrets Of The ALDL

| The “diagnostic connector” under the dashof this car
is typical of most modern cars with on-board compul-
ers, You can use il to access the trouble codes the
computer stores when it finds a faull in its sensors or

| imernal operation, Readers keep asking me tolisi the

trouble codes in their car's on-board computer. | won't do that, for several rea-
sons. First, the codes are extremealy specific io make, year, model, angine and
trans on your vehicle, and | don't want anybody to mistakenly use |he wrong one,
figuring their ‘87 is close enough to the ‘86 they read about in last month's Car
Clinic. Second, you'll need to know much more than how o access the codes and
what they mean. The factory shop manual will have the procedures you need fo
pmpmnl lha pmblem Unca 1,r1:-u access lhe code




ple of times, but a slow leak persists, In
alder days, it would have been a pretly
simple puncture repair. But my tire
dealer and the Buick shop manual say
it's not possible,
Whait cin | do? Can I pateh it from the
inside, or use a tube?
PAULECHNEIDER
DANVERS, MA

Dan't use o tube. [Ul] make any tubeless
fire run way foo hot.

The recommendation about not plug-
ging holes in steel radial tires near the
edge is apprapriate for (oo reiasons

First u,fll' the steel bells fend to cul the
plug, causing leaks

Secondly, reaming the hole to get the
plug through may cut the steel wire, pre-
cipitating a belt failuwre. If there is any ev-
idence of cut steel wire, scrap the tire

Ive had good luck patching radials.
Demount the tire, and buff the area for 2
. in !Ff‘ﬂ J'.l'.'q_'.'f'r]!f”””ff -ll.“l' hl"}.lri'. ..‘H. fJ;Jlll_'l-' i
|'u|"-er-f.\'_pq' rithber Irm!'rfl. daccordl ng to
the manufacturer's recommendations.
When the hole i3 near the edge, this
sometimes fails, as the constant flexing
peels the patch off after a few hundred
miles, but it's worthatry

If vou ever have this problem again,
h'|ll.".'j'l rrj','.l'rrg i j.lf.l:g the .Iu.l."t‘Jl'.-l"f wm Hhae ot -
side, and go straight to patching it from
the inside
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Excuses, Excuses
[ needed a jump start for my "82 Sky-
hawk, but a fellow in the office refused,
because he said you ¢an mess up a car
with electronie ignition if you jump-
start it.
Is this true, or is it just a convenient
excuse’
DAVE HELMS
MUNSTER, IN

He was fust ducking having to help vou
There's no reason why cars with elec-
tronic ignitions shouldn't give or get a
jump stort

Briefly, here's the correct procedure for
a jump start: First, connect the two posi-
tive battery terminals together. Then,
hook the second cable onto the negative
Fr'rmznu.i' on the r'un.r:liu',{ Orr, J‘Mrr_!.'!, ook
the cable onto the engine bloek of the
stalled car. Wait a minute or three fo put
a little juice into the discharged battery
Then have someane hold the running car
at high idfe, while vou crank the stalled
oar

After the car starts, remoue the nega-
tive cable to the block first ™

DO YOU HAVE A CAR PROBLEM?
Just sk Mike obevut i8 Mol powe guestion o Car
Clinic, f'llj‘u.'.l.lrl' Mochanics, 229 W, 37th S, New
Vork, NV 118, While letivrs, fares
enlls cvmmaf beersacered dnddieid wlly, prediiins
ol aparid virl o fiferest ool be disowssed in the ovdumn

ST

SERVICETIPS

. I Early-production 1830 DeVilles, Fleel-

woods, 60 Specials, Eldos and Sevilles
may experience an engine stall when
placed In gear iImmediately after an en-
ging start. This may be causad by an im-
proper PROM calibration. TSB T-20-2
covars tha part numbers for the cormact ra-
placamant PROM,

B Wheel vibration on some early Milsu-
bishi Eclipses that isn't attributable 1o
wheal balance may be traced o interfer-
ence between the chamlarad edge of the |
rolor hitting the hub, preventing proper
saating. This will make the rotors run out
of true, causing a wobble that will be felt
under light braking, Replacement rolors
will fit correctly. TSB ATIN-88-05-001

B If you own a 1988 or ‘89 domestically
manufacturad Chrysler product with a
nontill stearing whael and tha tum signal
has siopped canceling after the stearing
wheel has been removed, check TS8 (8-
(3-89 There 5 a pin in the wheel that must
index with the tum signal switch.

B 1989 Honda Accords that have a ral-
tling noisa fram the front wheel area when
gaing over bumps, which is reduced when
the brakes are applied, should have their
front caliper brackets replaced with new
parts.

B If you haven't geen the recall cam-
paign, soma ‘83 Ford 4x2 pickups with
133-in. wheelbases and manual lransmis-
sions may have been manufactured with-
out a protective shield for the fue! lank.
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SPY REPORT

BY JIM DUNNE, Detroit Editor
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Ford Limits Caprice Response

SIDE FROM rivals
bearing other GM divi-

sional nameplates, Chevro-
let will still have the full-size
wagon market all to itself
when Ford brings out its
1992 Crown Victoria and
Mercury Grand Marquis.

That's because Ford has no
plans to build a replacement
for its current full-size wag-
on. Instead, Dearborn will
depend on the Taurus wagon
and Aerostar van Lo meet the
demand for carryall vehicles,

At least that's the plan for
model year 1992, the new
Crown Vie's first year,

Chevy, meanwhile, is
planning a big splash for its
full-size Caprice wagon, to be
unveiled later this year,

Chevy may very well steal
the big wagon market with
the new Caprice. [t looks like
a larger version of the Tau-
rus, just Fight for buyers who
want the hauling space of a
full-size wagon in a sleel,
sedanlike package.

Grand Prix
Facelift

Smaller headlights and a
squeezed-down grille open-
ing distinguish this "91 Grand
Prix from the "90 model.

The styling of this early
production GP shows what
ean be improved when the
gize and position of head-
lights are altered. Freed of
government restrictions that
dictated a common headlight

Grand Prix facelift for '91 entalls smaller headlights, lower hoodline.

shape and standard height,
automakers are building low-
er hoodlines that offer better
forward vision and improved
aerodynamics.

The smaller lights also
give the Grand Prix a cus-

tomized appearance.

ic is one feature that outsid-
ers are likely to covet. It will
be a state-of-the-art elee-
tronically controlled gear-
box, just the right size for
compacts and subcompacts,
Also, Saturn's 1.9-liter
aluminum engine promises to
deliver the kind of power and

= economy with light weight

that other GM divisions
crave for their smaller mod-
els. Saturn officials say that
the company may act the
part of a supplier, but only af-
terits own production isup to
speed and running smoothly.

Electronic
Camshaft

The work of camshafts may
be taken over by electronic
systems within a few years.
Siemens and other electronic

firms report that valve tim- |

ing may be regulated by elec-
tronic pulses instead of chain

and gear drives,

Likee Crowwm Vic, "92 Grand Marguis will feature aero styling.

Look for all the GM-10
models, including Oldsmo-
bile Cutlass Supreme and
Buick Regal in 1991 and Lu-
mina in 1992, to switch to the
smaller headlights.

Saturn Update

Insiders at GM expect that
Saturn, scheduled to begin
production late this summer,
will eventually supply parts
for other GM cars, and per-
haps even sell to companies
outside GM.

Saturn’s 4-speed automat-

Valves would then open
and close by magnetic force
instead of cam lobes and
springs. The electronic con-
trol system would open up all
kinds of possibilities. Spark
timing could be custom de-
signed to fit different power
demands put on the engine at
all its speeds.

Camshaft timing in today’s
cars is set in hard metal, and
every camshaft in production
represents a compromise be-
tween fuel economy, emis-
gions and performance. PM

26
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QN GM Corp. AN rghis ressrved

Power
is being
restored.

You say the juice just isn't there
when you step on the gas?
Well, before that powe

turns to a complete

outage, take your GM car or
truck to your GM dealer for a
Mr. Goodwrench Tune-Up.

Mr, Goodwrench has the GM
diagnostic equipment and GM
factory training it takes to
pinpaint r:umt"!rarnf He also has
the genuine GM parts to get
your GM powerplant up to speed.
Including AC spark plugs and
filters

It all boils down to this: When
you need your car to run right,
you need a Mr. Goodwrench
Tune-Up. Now at over 7200
General Motors dealerships

.n,'herr:ver you

Because it's not just a car...
it's your freedom.
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OLD HOUSE
RESTORATION

BY BOB VILA, Contributing Editor

Period garage plans that yleld
outbulidings, llie this Colonial
Revival Coach House from
Lynch & Co., can help
restoration enthuslasts design
their own outbulldings.

remember is that for the
building to be historically cor-
rect, the proportions of the
design must be accurate. By
this, I mean the size of the
walls and the roof pitch must
be right for the building's
style. When the proper pro-
portions are coupled with the
right period detailing, the re-

sult is a historically appropri-
ate structure,

Ti
No matter what the age of
your house, youshould be able

ANY old-house owners
find, when all is said
and done, that there is one
thing missing from their prop-
Most of the original old out-
buildings that accompanied
and complemented their
homes, like barns and car-
riage sheds, weren't main-
tained properly. As a result,
they are long gone.

Re-creating a period ga-
rage today involves blending a
bit of the past with the pres-
ent. Namely, you'll want to
build a structure with a period
feel that complements your
restored old house, but that
will be used to house one or
maore automobiles,

Fortunately, there are
companies that supply garage
plans ideally suited to this
market. These include plans
for simple saltbox designed
garages, barns and carriage
sheds, along with those for
| putbuildings in Victorian and
post-Victorian styles.

A brieflook at the history of
these structures, along with a
discussion of today's plans,
will help you choose an

Period Garage Plans

appropriate addition to your
property.

Detalls and
are key

oday's garage is a product of
evolution from the wagon or
carriage barn. On early Amer-
ican farms there was often a
separate barn used for storing
wagons and carriages, along
with the main one that housed
animals and hay. Great ex-
pense may have been put into
the house, but the quality of
barns and sheds was often a
function of the materials avail-
able and, in many cases, what
was left over. Many times,
outbuildings were construct-
ed out of necessity and didn't
do justice to the houses they
neighbored.

Many of the better Vietori-
an homes had a matching
coach house, designed in the
same style as the main strue-
ture. In cases where the
homeowner couldn't afford to
build what was, in essence, a
minihouse, at least the roof
pitch and the siding were usu-
ally the same as that of the
main house. It wasn't until the

garly 19008, around 1910 to
1920, that houses began to be
designed with a garage.

No matter what type of out-
building you decide to add to
vour property, its degree of
authenticity will depend on its
level of detail,

Proper period detailing for |

a simple saltbox-style garage,
for example, often includes
design elements like beveled
wood siding with a 4-in, expo-
sure, pood multipaned win-
dows, a well-laid cedar-
shingled roof and strap-
hinged barn doors. If you're
building a Victorian garage,
this period detailing may
include things like brackets,

spindles and diagonal siding
(depending, of course, on the |
style in question).

Most of the period garage
plans I've seen aren't exact
copies of existing buildings.
Rather, they are adaptations
of the best of a number of orig-
inal outbuildings taken from
old pattern books and then re-
designed to accommodate our
20th-century needs.

Many plans can be adapted
to construct a building to
house one, two, three or more
ears. The important thing to

to find a period garage plan
appropriate for this addition.
A good source for outbuilding
plans designed in the feel of
those that adorned early
American houses is Eli Town-
send and Son, Ine., P.O. Box
351, Clinton, CT 06413. Its
most popular plan, the “Car-
riage Shed," is a flexible early
American design detailed
with, among other things,
strap-hinge barn doors and a
cupola. The cost for a set of
plansis $15.

If you're interested in add-
ing an outbuilding that will
historically complement a Vie-
torian house, Lynch & Com-
pany Litd. (%2056 W. Center,
Milwaukee, W1 53222) offers a
| fine set of Victorian and post-

Vietorian garage plans in four
styles: Italianate, Queen
Anne, Eastlake and Colonial
Revival. All follow the proper
proportions of the period in
question and have the right
detailing to complement a
home in each style.

For example, the compa-
ny's pattern for the “Bracket-
ed Coach House™ features
fancy roof brackets and a cu-
pola—both popular elements
of [talianate architecture. The
“Queen Anne Coach House,"”

el
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in keeping with the style of that day, is
detailed with textured materials, like
routed bargeboard and diagonal siding,
along with a hood that borders its win-
dows and doors. The “Colonial Revival
Coach House" has unmistakable Palladi-
an features, while the “Eastlake Carriage
Shed" sports the turned posts, wood spin-
dles and fretwork commaon to this archi-
tecture. The cost for each plan is $18.

Lynch & Co. also offers something |
found rather unique: plans to Victorian-
ize a modern garage, Assuming you have
an existing utilitarian garage—a hasic 21-
ft. = 21-ft. unit with standard height
walls and a hip roof—the proper replace-
ment and addition of exterior elements
can transform this plain structure into a
Queen Anne-styled building, Some of the
details the plan dictates include changing
the siding, adding diagonal boarding and
new trimwor.

What's invoived

There are a few different ways to ap-
proach a project like this. Some folks sub-
contract the cement work, like the
footings and slab, along with the framing,
then complete the siding and finish work
themselves,

What you decide to do really depends
on your level of expertise, Many of these
plans were designed so that a skilled
home-improvement expert (I imagine a
good number of my readers fall into this
category) could conceivably tackle this
project from start to finish. Of course,
time is always an important element to
your planning, along with that all-impor-
tant restoration budget.

No matter which route you choose, you
will need a building permit and you must
conform to your local building eodes, So
before putting a shovel in the ground,
make sure that you are complying with all
local regulations.

The plan you choose should include all
the details necessary for the building's
construction, including framing dia-
grams, foundation footings, sizes for doar
and window headers, and reinforeing
rods. Inaddition, the details necessary to
define the strueture as one of a certain pe-
riod should also be noted. These include
things like the type of siding and its prop-
er exposure, the recommended styles for
both windows and doors, along with
specifications for decorative elements
like moldings and cupolas, If you plan to
supply electrical and/or plumbing service
to the building, however, you'll have to
add these components to the plans your-
self because mechanical systems are rare-
ly specified on plans for any outbuilding,

Nomatter what type of garage you de-
cide to add to your property, make sure
its proportions and detailing are appro-
priate for the period of your house. When
all is said and done, adding a period ga-
rage will enhance your total restoration
efforts. ™
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& T80 Scholl, Inc

STARTS | Believe it or not,
relieve the pain in your lower back.
Because with every step
HE your body weight creates

a shock wave that travels to your spine, often
But only clinically proven Back Guard

has the unique Shock Trapper Module*

material, cushions the shock to your foot.
This reduces the shock to your back,

that getting Back Guard could

Yo be the smartest step you take.

U putting Back Guard*in your shoe can
you take, the impact of
causing pain.
which, made of a super-shock-absorbing
reducing the pain. Which simply means
BACK

Dr. Scholl's’

Available for men and women

You'll find it
only
on products
featured
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OUTDOORS

BY JOE SKORUFA, Boating/Outdoors Editor

HEY SHOOT poachers

don’t they? Not in the
.5, At least not yet, and
probably not ever. But in
Kenya, the Wildlife and
Conservation Management
Dept. shoots at poachers
first, and then questions
them later. It's Draconian,
but the man who implements
it, Richard E. Leakey, was
recently named Qutside
magazine's Outsider Of The
Year for 1989,

Leakey was foreed to take
these harsh measures for
three reasons: 1. Wildlife
species in his care, notably
elephants, are on the brink of
extinction, 2. Poachers kill
conservation rangers, and
3. Time is running out.

In 1970, Kenya counted
140,000 elephants. Today,
the number is 20,000. At the
poacher's former rate of
three kills per day, a United
Nations environmental re-
port estimated the Kenyan
elephant had 10 years to go
before extinetion.

But that was before Lea-

High-Tech War On Poachers

key. In the first year of his
stewardship, the rate of ille-
gal elephant Kills is down to
one a month. During that
same period, 60 poachers
died.

Eco outlaws

Needless to say, Leakey's
methods are controversial,
Conservation supporters
find it hard to justify a policy
of armed confrontation. But
Leakey's rangers are facing
gun-toting outlaws, and
shootouts are self-defense.
Also, he's given Kenya a new
reason to have hope for the
future. Touriam is the impov-
erished country’s most prof-
itable industry, and the
elephant is the industry's
biggest asset.

Fortunately, poaching in
America isn't as dangerous,
or as potentially disastrous,
as it is in Kenya. But it's still
serious. So serious, in fact,
that the U.5. Fish and Wild-
life Service recently pur-
chased a Bell Jet Ranger
helicopter to help stamp out

the illegal slaughter of up to
4 million birds per year. And
the Department of Justice
recently built a $3.5-million
high-tech National Fish and
Wildlife Forensics Labora-
tory to aid in the successful
prosecution of black-market
wildlife traffickers.

The story behind the pur-
chase of the Fish and Wild-
life's new chopper is a
fascinating one, with plenty
of white knights to share in
the credit. Villains are plen-
tiful, too.

Black-market trade in elk,
bear, wolf, bobeat, sea lion,
bald eagles and other covet-
ed species is estimated to be
between $300 to $400 million
per year. During a recent un-
dercover sting operation in
Massachusetts, two law en-
forcement agents participat-
ed in transactions involving
gall bladders from 374 black
bears, 25 full bear carcasses
and the heads, hides and
paws from another 15 bears,

Why the tremendous de-
mand for bear gall bladders?
They're sold for use in folk
medicine in the Orient. Kore-

an and Chinese dealers made
the grisly purchases in the
case cited above,

On a personal level, [ can't
understand the Oriental
thirst for powdered animal
horns and organs. Neither
can | understand the dis-
regard for life shown by a
wealthy Texan of several
years ago, He paid a guide
35000 per shot at trophy elk
out of season. He shot five
and left four to rot, Why?
Only one was big enough for
the record books,

Birds in the bayou

Gross wildlife poaching viola-
tions in the state of Louisiana
go back a long way, accord-
ing to recently discovered re-
cords at the Fish and Wildlife
Service, Field agents docu-
mented their concerns about
gross poaching in the early
1970s. But the problem goes
back farther than that. [t's
woven intothe social fabric of
the Cajuns and other groups
who live off Louisiana's wild-
life-rich bayous. Ducks have
always been an inexhaustible
resouree to these people and,
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until recently, they weren't too far from
being right.

About one-quarter of all North Amer-
ican ducks migrate to Louisiana for the
winter. This swampy region is the cold-
weather home to most of the birds
traveling the Mississippi and Central
flyways. Fifty years ago, the region
hosted about 30 million ducks, a flock so
immense that endangerment seemed
inconceivable. Today, the number is
about 10 million, and dropping. Endan-
germent is almost here.

During the 1987-1988 hunting season,
special enforcement agents from the
Fish and Wildlife Service in Louisiana
made the following discoveries:

M Three hunters were found with 168
ducks, T8 of which were shot the morn-
ing of the arrest,

B Another three hunters were found
with T1 ducks.

B A solo hunter was found to have
killed 53 ducks in a single outing.

W One special agent placed 78 hunters
under surveillance. Of these, 35 were
tagged with grossly exceeding the daily
limits, and between them possessed 574
ducks. Of the remaining 43 hunters, 26
were cited for other violations. It got to
the point where the agent in charge be-
gan to wish for just one legal duck eamp
50 he could it down and enjoy a cup of
coffee with some fellow outdoorsmen. [t
didn't happen that season.

Two points should be made about the
above data. One iz that it became clear
to special agents in Louisiana that gross
poaching isn't just a problem, but a way
of life. And second, bad as it was, the
gross excess used to be worse. Fifteen
or 50 years ago, when there were more
birds, reformed poachers claim that
they didn't have a good day if they didn't
return with 100 ducks per man.

in the sky

After a few drought years in the mid-
1980z, it became obvious to wildlife
managers and ontdoorsmen that conti-
nental duck populations were lower
than they'd ever been and at a cross-
roads. Blame for this was attributed to
habitat loss and a huge increase in legal
hunters. Both factors were genuine.
But few people recognized the extent
and effect of poaching. Fish and Wildlife
agents knew, especially in Louisiana,
but their input was unappreciated at the
national level.

Everything changed in 1988 with the
publication of a powerful, 4-part series
in the S¢. Paul Pioneer Press Dispatch
called “Empty Skies,” written by Den-
nis Anderson. In words and photos, An-
derson drove the point home that the
North American duck population was
being decimated, and that gross, illicit
poaching in Louisiana was a large part
of the problem,

Anderson's stories caused a firestorm
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of national attention. To his credit, An-
derson did more than expose a problem.
He came up with a solution: Buy the
Fish and Wildlife Service a helicopter.
It's easy to spot a poacher illegally
spreading corn (called baiting) from the
air. Also, the chances of apprehension
are greatly inereased.

Anderson wrote about his helicopter
ideain the Pioneer Press Dispatch, and it
triggered a flood of donations. The
[zaak Walton League of America enthu-
siastically joined the project and set up
a helicopter fund in early 1988, In less
than a vear, enough money was contrib-
uted by conservationists, hunters, out-
doorsmen and businesses to put a down
payment on a $650,000 Bell Jet Ranger
helicopter. Ultimately, the Fish and
Wildlife Service agreed to add the bal-
ance and Bell promised a year of free
service. The helicopter officially went
into operation on February 12, 1980,

Interestingly, so much money was
raised during this effort, about
£300,000, that enough was left over to
buy Louisiana enforcement agents two
new airboats. Recently, these were also
put into service,

Is the problem of poaching in Louisi-
ana solved? According to Louisiana
native Dave Hall, a Fish and Wildlife
enforcement agent for 30 yvears, it's
down by a large percentage, but not
solved. “Most times,” says Hall, “suc-
cess of a program is measured by tickets
written. But the truth is that we'll never
catch even 1 percent of the violators.
The only way we'll end poaching is to
treat it as a soeial problem rather than a
wildlife problem. It's the human animal
we have to concentrate on.”

Hall is currently working on a
program dubbed “From Poachers To
Preachers," where he uses reformed
poachers to spread the message of wild-
life awareness in a language that hunt-
ers and children can understand. The
suecess of this program has convinced
Hall that given education in ethies,
hunters are willing to accept responsi-
bility and to police themselves.

What can you do? First of all, strictly
obey game laws and demand the same of
your friends. Report violations. The
National Parks and Conservation Asso-
ciation has established a toll-free
poacher hotline: call (300) 448-6722. En-
courage schools to offer conservation
classes. Lobby for the judicial system to
treat wildlife abuses as serious offenses.
Support funding for enforeement bud-
gets, And finally, treat your game war-
den with the respect he deserves,

Because of Dennis Anderson, the
Izaak Walton League, concerned citi-
zens, responsible hunters, Dave Hall
and others, the U.S. doesn't need to in-
stitute a poaching policy like the one set
up by Richard Leakey in Kenya. At
least not yet, and, I hope, not ever. PM
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NASA LLLISTRATION

HEN THE SUN has
dwindled to just an-
other speck in the blackness,
and the last trace of its influ-
ence has been left behind, the
great void of interstellar
space begins. That point is
called the heliopause. It
marks the edge of the helio-
gphere—an envelope of gas,
dust and radiation thrown off
by the Sun that separates the
solar system from what lies
beyond. Exactly where this
boundary lies no one knows,
But at this moment, four har-
dy space probes—the most
distant outposts of human
perception in the universe
—are racing to find out.
Their names are Pioneer
10, Pioneer 11, Voyager 1
and Vovager 2. All are better
known for earlier encounters
with the planets closer to
home, which is what they
were intended for. But even
as the flow of data from these
overachieving spacecraft

SCIENCE

BY ABE DANE, Science/Technology Editor

Beyond The Planets

slows, and the corps of scien-
tiste monitoring it thins, a
few linger on hoping for more
answers,

Among the most eminent
of these is professor James
Alfred Van Allen, discoverer
of the globe-circling radia-
tion belts that bear his name.
[ spoke to him about what the
probes have found so far, and
what is vet to be discovered.

Distant en
Now farthest out of the
probes is Pioneer 10, shown
in the artist's concept above.
Launched in 1972, it was the
first man-made object to pass
beyond the orbit of the most
distant planet, and i3 now 4.4
billion miles away. Although
built to last only 30 months,
NASA believes they can
nurse it along until the year
2000,

Whether or not that will be
long enough to reach the he-
liopause is an open question.

EF)

Estimates of the boundary’s
distance from Earth com-
monly range between 50 and
1) astronomical units (one
astronomical unit equals
about 93 million miles). “That
leaves quite a bit of uncer-
tainty,” says Van Allen. His
best guess is that the helio-
pause lies somewhere be-
tween 85 and 100 astro-
nomiecal units away. Pioneer
I0 is now just short of 50 as-
tronomical units away, and
will not reach 100 until 2010.
Van Allen's estimates of
the distance to the helio-
pause are based on the rate at
which cosmic rays increase
as the eraft moves out
through the thinning helio-
sphere. Since cosmic rays
might be affected by varia-
tions in solar activity, as well
as by distance from the Sun,

Van Allen has had to com- |
pare Pioneer 10's meas-

urements with ones from
Pioneer 11, which is now
about 2.8 billion miles out. So
far, cosmic rays have been in-

creasing at about 2 percent
for every astronomical unit
the spacecraft travel, but,
says Van Allen, “we don't
know if it will continue.”
Matters are complicated by
the fact that the heliosphere
is probably not spherical at
all, but rather molded into a
teardrop shape by its move-
ment through the interstel-
lar medium. Allin all, says
Van Allen, “It's an intricate
and fragile argument.”

Are we there yet?
Putting speculation aside,
how will we know the probe
has entered the interstellar
medium? For one thing, says
Van Allen, readings of “the
cosmic ray intensity will be
almost constant with time.”
The probe would also cease
to sense solar flares, and
would register a change in
the movement of space-
borne plasma when solar
wind gives way to stellar
wind. These changes will
probably not be sudden,
however. "Most expect the
heliopause to be a soft bound-
ary,” says Van Allen.

Even if Pioneer 10 gives
out before reaching that
point, the odds are good that
another of the four space-
craft now hurtling outward
would find the boundary. Al-
though it was the last to be
launched, the speedy Vovag-
er 2 will actually overtake
Pioneer 10, and reach 100 as-
tronomical units first, arriv-
ing in 2007. More complex
than the Pioneers, the Voy-
agers have a higher risk of
mechanical failure, but could
send back more detailed data
if they make it.

But whether or not any of
these most-distant man-
made ohjects make it to the
edge of the solar system,
they will have extended the
grasp of human curiosity far-
ther than any explorers be-
fore them. ™
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BY DAVID ELIAS

MAN I KNOW was

proud of his new ranch-
style, 3-bedroom house in
Old Bridge, New Jersey, and
the grounds that surrounded
it. In fact, he paid a teenager
to mow the front and back
lawn every week during the
summer. One Saturday,
however, he had a different
young man do the job. As fate
would have it, that teenager
cut more than the grass that
day. As he was pulling the
power mower backward, he
tripped and yanked the ma-
chine over his foot, chopping
off a toe.

My friend called the insur-
ance company that wrote his
homeowner's policy to notify
them of the accident. They
told him some pretty bad
news: While he was covered
for certain types of liability,
this particular case fell under
Workers' Compensation,
and his policy didn't include
that. The result? He was
sued for $2 million.

There's one great thing
about doing all the work
around the house yourself: If
vou get hurt and decide to
sue, at least you'll be dealing
with a reasonable person.
But realistically, if you're a
homeowner, it's likely that at
some time or another you'll
hire somebody to work on
yvour home, And it's good to
know whether or not you're
covered. Do keep in mind
that in terms of insurance
coverage, degrees of respon-
gibility vary from state to
state. They also depend on
what type of labor a home-
owner might employ: domes-
tie, casual or professional.

Domestic labor

A domestic worker is a per-
son hired to perform ordi-
nary household duties ina
domestic setting, such as
preparing, serving and
cleaning up after meals,
cleaning windows, mopping

’_—
HONME FINANCE

Workers’' Compensation Insurance

Casual labor

Casual labor refers to the
people you pay to work
around your house on an oe-
casional basis. Such employ-
ees include babysitters age
17 and under, minors who
might do odd jobs for you, or
an adult hired to do repair
work or painting on a part-

Y time basis.
g

Federal law prohibits mi-
nors, depending on age, from
doing certain types of work.
This includes work that
involves the use of power-

driven machinery, like

lawnmowers, So when you
give a 15-year-old $10 to cut
your lawn, you're probably
violating the Child Labor

J| Law and inviting a liability

nightmare,
Casual laborers are ex-

floors, making beds and do-
ing laundry. Other examples
of domestic work are a full-
time companion to an invalid
orsick person, 4 person hired
45 4 NANNY O EOVErness, ora
full-time, live-in maid.

Domestie workers are en-
titled to Workers' Compen-
sation insurance in many
states—New York, for ex-
ample—if they work 40 or
more hours per week. De-
pending on the state's laws,
insurance is purchased by
the employer or jointly by
employer and employee. The
coverage provides cash bene-
fits and medical coverage for
workers who become dis-
abled due to an on-the-job
injury or sickness. If death
results, benefits are payable
to the surviving spouse and
dependents as defined by
law,

Inshort, the law in such
states treats domestic labor
in the same way it treats em-
ployees in a factory.

When covered by Work-
ers' Compensation insur-
ance, an employee can't sue
his or her employer, 2o it's a

mutually beneficial system.
Even before the Workers'
Compensation Law, an em-
ployee rarely won a settle-
ment from an employer. But
when it did happen, the pay-
off was often astronomical—
the stuff that headlines are
made of,

The homeowner/employer
is responsible for adhering to
state Workers' Compensa-
tion laws.

In some states, there's a
free market for this type of
coverage, meaning you can
shop different carriers and
compare. In others, the sys-
tem is a monopoly—only a se-
lect company, or sometimesa
couple of companies, can sell
it. In still others, it's not
needed at all in a domestic
situation.

In Texas, for example, do-
mestic employees are includ-
ed in the basic homeowner's
policy.

In New York and other
states, domestic employers
are obligated to get Workers'
Compensation insurance for
themselves, and their em-
ployees,

cluded from Workers' Com-
pensation laws, but are
covered on most standard
homeowner's policies. If
your policy deesn't include
such part-time employees,
contact your agent. The addi-
tional cost, if any, is minimal
compared to the risk that's
involved,

Professional labor
Professional labor includes
anyone a homeowner enters
into written contract with to
work on his or her property.
Remodeling contractors, like
carpenters, roofers or land-
scapers fit into this category.
These workers should have
their own insurance. In fact,
in most states they can't be li-
censed without it,

But remember, it's still
vour responsibility to make
sure these professionals are
insured. Ask to see their cer-
tificate of insurance, and
then make a call to the in-
surance company to double-
check.

[f any damage to property
or personal injury should oe-
cur involving an uninsured
professional on your proper-
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ty, vou are totally liable. This includes
damage to your neighbor's property.
The overwhelming consensus among in-
surance people is that you should forbid
an uninsured professional from step-
ping on your property.

Other liabilities

However, if a professional is using any
of your equipment, you are liable for in-
jury caused by any defect in that equip-
ment. For example, if a professional
painter suffers an injury due to a rung
on your ladder giving way, you're liable,
Ifhe suffers the same injury falling from
his own ladder, all you owe him is pay-
ment for the work he has done.

The lesson is elear: If you hire a pro-
fessional, assume that it is his or her re-
sponsibility to be properly equipped. Do
not offer them the use of your own per-
sonal property.

Assuming there's no negligence on
your part—your pit bull gets loose, your
ldd starts taking human-target practice
with an air rifle, your yard is mined with
explosives—then the problem you'll
most likely face isn't whether you're
covered, but whether you're sufficient-
ly covered.

With domestic labor, you're protect-
ed by Workers' Compensation. In the
case of the professionals, they should
have their own insurance.

The gray area

The fuzzy gray area is with casual labor,
They're probably covered under your
homeowner's policy, but only up toa
certain amount.

For example, if you employ an unin-
sured college student to paint your
house, and he falls off a ladder and suf-
fers permanent spinal damage, your
850,000 liability isn't going to satisfy
him or his attorney.

Before amateurs engage in high-risk
work on your property, talk to your in-
surance agent. It may be to your benefit
to buy extra insurance, since you can
have your policy altered to include a
specific individual. Or, it may be in your
best interest to hire a professional to do

the work,

Remember, when purchasing a

homeowner's policy, you must disclose
any hazards on your land, such as a hole
or a pond. If vou don't, you won't be cov-
ered in the event of an accident involv-

ing that hazard.

Umbrella policy

If you're the type who has trouble sleep-
ing, you might consider an umbrella
liability policy.

“For about $100," says Edward G.
Wright, vice president of marketing for
Exchange Insurance Co., Buffalo, New
York, "“a consumer can purchase

$1,000,000 worth of protection, which
covers him whether he's at home, at the
office or playing golf. Where can yoo
find a better deal than that?

The umbrella policy goes above and
beyond basic protection. It covers you
for any number of potential lawsuits,
such as slander, mental anguish, false
arrest and malicious prosecution, as
well as the traditional physieal injury
claims.

The umbrella liability policy would
typically cover the gap between regular
home or auto insurance, and a
financial judgment against you.

For example, if that uninsured col-
lege painter wins a judgment against
you for $1,000,000, and all you carried
on your homeowner's policy was
$100,000 worth of liability, the umbrella
will pay the remaining $900,000, thus
saving you and your family from finan-
cial ruin.

An ounee of conscientious home main-
tenance, management and research can
usually beat a pound of liability. Keep
your home safe and in good repair: Nail
down loose boards, replace burned-out
light bulbs, repair loose carpeting and
exposed wiring, chain unruly pets, fill or
cover dangerous holes. The simplest,
and often the quickest, household re-
pairs can save you a lot of money and
heartache in the long run. ™
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'ELECTRONICS

BY FRANK VIZARD, Electronics Editor

FPORTABILITY iz what

you look for in home enter-
tainment systems, then two
new video and audio systems
that fit into a briefcase
should be added to your
luggage. The video system
comes from JVC, while the
audio system is made by
Cambridge Soundworks, In-
corporated.

Called “Concept C" in its
prototype stage, the SC-
FOOTU system from JVCisa
group of interchangeable
modular video components
that can be used separately,
or all together. The heart of
the system is a tiny Super
VHS hi-fi videocassette
recorder,

Other components in the
SC-FOOTU system include a
3-in. eolor LCD monitor with
a built-in speaker and a tiny
CCD camera with micro-
phone. All three components
ean be connected together in
two ways: Both the camera
and color monitor can be at-
tached directly to the VCR,

or cables can be used to make

i8

Briefcase Entertainment

the connections.

The small size of the cam-
corder makes live video
recording potentially more
interesting. The eamera's
small size means it ean be
clipped to the pole of a hang
glider or onto the shoulder of
a bicyclist. Having a color
monitor on hand means foot-
age can be viewed by all
instantly, If there’s one
drawhback, it's the lack of a
zoom capability, an admit-
tedly high expectation con-
sidering the camera’s size.

Savvy video fans will also
detect an immediate draw-
back to the use of SVHS-C
videotape, SVHS-C blank
videotape offers only 20 min-
utes of recording time in the
standard play (SP) mode, or
60 minutes in the extended
play (EF) mode.

List price for the SC-
FOOTU system is 52489, All
of the components fit into a
briefcase supplied by JVC.

Audio lovers seeking por-
tability may become enam-
ored of the Model Eleven

briefease system from Cam-
bridge Soundwaorks, Inc,
While the Model Eleven
won't suffice as a main listen-
ing system for the long term,
it will offer the quick fix that
is so often needed at a vaca-
tion house or other tempo-
rary housing,

All you add to the Model
Eleven is the sound source.
If the sound source is a per-
sonal Walkman-sized cas-

sette or compact disc player, |

there's already a compart-
ment in the briefease for it.
Everything else is already
packed.

What's in the briefease?
Powerissupplied by a 7 = 5%
* 3-in. amplifier offering a
total of 36 watts. The amplifi-
er packs more punch than its
specifications and size would
suggest. Audio pioneer and
Cambridge Soundworks
founder, Henry Klozs, uses a
bi-amplification technique—
meaning the bass frequen-
cies are amplified separately
from the upper frequencies
—to boost output, while
retaining the amplifier's
small size. Bi-amplification
works well in this case since
the amplifiers can be tailored
to fit the speakers, a known
quantity with the Model
Eleven. The amplifier in-
cludes three sets of inputs for
tape, CD and auxiliary sound
BOUrCes,

The Model Eleven is basi-
cally a 3-picee speaker sys-
tem. The two milk-carton
sized satellite speakers are
actually each 2-way systems
in their own right. Each sat-
ellite contains a 3-in. mid-
range and a ¥s-in. tweeter,

The third speaker is actu-
ally the briefease itself, In-
side the briefcase is a T-in.

— |

JVC3video [top] and Cambridge’s audio gear fit in a briefcase,
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woofer which fires bass fre-
quencies through a grille on
one side of the briefease.

How well the Model Elev-
en sounds seems very depen-
dent on the quality of the
signal source. For example,
in using the included Y-adap-
tor to plug in 4 eommon per-
sonal stereo, the resulting
sound quality seemed fair to
poor. When using a high-
quality CD player as the sig-
nal source, the sound was
much better. One can only
conclude that the Model
Eleven tends toamplify what
might be previously inaudi-
ble flaws in the signal source,
The Model Eleven amplifier
has both a stereo and mono
switch, the latter being par-
ticularly effective when
using the system with a
standard television, The
Model Eleven could easily be
used toupgrade amono TV in
a second bedroom, while it
waited for its travel orders.
With a list price of $750, the
Model Eleven is somewhat
more expensive than the
widely available portable
boom box. The Model Elev-
en, though, sounds better
than most boom boxes and of-
fers more flexibility,

The Model Eleven, like all
Cambridge products, is not
available in stores. To order
or ask for information, call
Cambridge Soundworks toll-
freeat (B00) 252-4434,

Smart
Televisions

The thinking man's televi-
sion may be one that actually
thinks for itself. Both JVC
and Sony are introducing
TVs that use fuzzy logic, or
artificial intelligence (AI), to
learn from past experience.
Fuzzy logie is a term used to
describe the technology that
enables a computer to simu-
late the human judging and
decision-making process
regarding imprecise areas.

JVC and Sony, however, are
applying this technology in
different ways.,

JVC uses fuzzy logic in
four new models in two fash-
ions. In the first instance, the
JVC television monitors
viewing habits to determine
which three broadecasts are
the most frequently viewed
during the day and also at
night. Depending upon the
model, your favorite three
stations are either displayed
on amenu or on amultiscreen
format for easy selection. It's
like having your own Nielsen
rating service at home.,

In a second application,
the JVC television can store
data relating to the audio vol-
ume at different times of the
day. The television then uses
this data to automatically ad-
just the volume to your pref-
erence, The volume set for
the evening news would be
different than that for MTV
late at night, for example.

Both these features are
available this summerina 27-
in. and a 31-in. model listing
for $950 and $1600, respec-
tively. Two other models
sporting artifical intelligence

You can hold Sanyo's new
camcorder a3 you would a pair
of binoculars.

are slated for the fall.

Sony, mean-
while, is using
fuzzy logic to im-
prove picture quality.
Incorporated into the new
27-in. KV-2TXBRG0 and the
32-in. KV-32XBR60 is a
fuzzy logic application called
Active Signal Correction
(ASC). In this application,
248 reference points on the
screen are monitored 60
times per second for con-
trast, color, brightness and
sharpness.

A perfect picture, of
course, is often in the eye of
the beholder. Sony uses a
basic data base of 40 perfect
pictures culled from high-
definition laserdise images.
These new Sony TVs also
take other factors into ac-
count as well, Additional
data include any changes
you've made to the preset
levels for picture, color,
brightness and sharpness,

ABC also considers the
amount of extraneous signal

This JVC television learns from past experience.
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noise and the set's relative
working condition. The ASC
circuitry may work harder as
the TV ages, for example, to
compensate for a deteriorat-
ing picture tube. ASC is
more evidently in use some
times more than others,

The 27-in. Sony lists for
$1500, and the 32-in. lists for
S2T00.

Fuzzy logic may not be the
best term to use in connec-
tion with televisions, but this
type of circuitry is destined
for many video applications.
Both Canon and Sanyo are
using it in camcorders, for
example. How is fuzzy logic
applied in camcorders?
Sanyo FVC-880 seems to
keep an object in focus as it
moves across the viewing
plane, rather than just focus-
ing on what's in the middle of
the lens, The auto iris, mean-
while, seems able to quickly
adjust itself to changing col-
ors, even if the color of the
object stays the same while
the background changes.

The FVC-880 is also
unique in other ways. The
FVC-880 looks more like a
pair of binoculars than a cam-
corder. The 2-handed design
is meant to reduce the blur-
ring caused by camera jitter

| and toallow quicker access to

all controls.

The FVC-880 is also very
light at 1.7 pounds, just a
fraction less than the lauded
Sony TR-5. List price for the
FVC-880is $1300. Look for a
more in-depth review in a
future issue. ™
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FREEWHEELING

BY CLIFF GROMER

HE adrenalin starts
pumping hard as the
back end of the car lifts up
straight off the pavement at
aspeed in excess of 175 mph.
There's no time to think,
no time to react. And it's too
late now to doanything about
it anyway. From inside the
strongly braced race car, the
world goes into a slow-
motion, dreamlike spin, al-
though in this case, the
dream is really a nightmare.
The driver is aware of a jolt-
ing erash as the car smashes
down hard on its roof, then
goes into a disorienting se-
ries of somersaults.

Hitting the fence at the top
of the track, the ear rolls
down sideways and comes to
rest on its side in the middle
of the circuit, drawing the
pack toit like a giant magnet.
There's split-second maneu-
vering, as the drivers bring
all their nerve, skill and in-
stinet to bear,

Fenders crunch, sheet-
metal flies and cars spin out
wildly in a mad effort to avoid
brutal contact. But to no

avail. Lying onits side across
the track, the lifeless hulk
presents a target as bigasa
barn, and it takes the full
brunt of a T-bone hit.

Cars pile up all over the
place, ambulances scream to
life, and a limp body is
dragged from the brutalized
wreck to be rushed to the in-
field hospital.

“Cut!”

The ambulance comes to &
halt and the crumpled driver
sits up and dusts himself off.
For Tom Cruise, on location
in Days Of Thunder, it's all in

aday's work,

Reality plus
For sheer realism, Days Of
Thunder makes other films
on motorsports pale by com-
parison. You won't see any
wild special effects or video
fireworks, “This isn't a sci-
ence-fiction film,” says exec-
utive producer Gerry Molen.
What you will see is an al-
Days Of Thunder camera car [46)
actually ran In Winsten Cup
events to collect authentic rac-

ing footage.

Days Of Thunder, Hollywood Nights

most documentary honesty
that cuts to the heart of what
big-time American stock car
racing is all about. And of
course, spectacular crash
scenes come with your price
of admission.

Staging these crashes uses
tried-and-true technology
developed over the years by
stunt and special-effects
erews. The first step is to
choreograph the crash,

Producers shunned video tech-
nology in favor of corventional
35mm movie camerds.

breaking it down intoits
component sequences,

The initial phase of the
stunt may have the car doing
a series of end-overs. Then it
may progress into side rolls
and other autobatics,

Initially, the caris literally
blasted into the air. A cannon
built into the undercarriage
is packed with gunpowder
and armed with a short
length of telephone pole, The
charge is triggered by the
driverin an adjacent car. The
pole is fired into the ground,
which launches the car into
an endo or side roll, depend-
ing on the cannon's position.

A complete crash sequence
may consist of scores of sepa-
rate filmings spliced togeth-
er in the editing room for one
smooth-flowing thrill show.

All of the high-risk work,
of pourse, is handled by stunt
drivers, and not the actors
themselves,

Panavision

While some films and your
Sunday afternoon motor-
sports TV show may use the
latest high-tech race-cam
video cameras, Days Of

40
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Thunder relies on conven-
tional 35mm reel-to-reel
Panavision movie cameras.
According to the production
company, video just can't du-
plicate the “feel” of 36mm
film and does not work effec-
tively with Panavision,

The cameras themselves
are mounted inside the car
and in a special crashproof
housing built in the headlight
area behind the grille. Rear-
mounted cameras ride low in
the trunk area with the lens
projecting through the
bumper.

Expect to see a lot of low
camera angles, for dramatie
effect, from both car- and
track-mounted cameras, The
latter, operated by remote
control, were so close to the
action that a couple got
crunched in the course of
filming the wilder scenes,

Cruise credit

The idea for Days Of Thun-
der originated with Tom
Cruise, himself a credible
race driver. Introduced to
the sport by Paul Newman,
when they were filming
The Color Of Money, Cruise
took racing seriously, and
also took the concept for & se-
rious race film to Paramount.
The studio was interested

Cruise brings racing experience to hisrole.

and reunited producers Daon
Simpson and Jerry Bruek-
heimer and director Tony
Scott, who put together the
very suceessful Top Gun.
*Cruise can really drive,”
relates Jimmy Johnson, a
spokesman for Rick Hen-
drick, who is the NASCAR
team's owner and a race con-
sultant on the film. “He came
down to Daytona, jumped in
one of our cars, and cut some
hot laps in the 185-mph

§ range.” Hendrick
1 supplied cars and
drivers, and ob-
i tained complete
NASCAR coopera-
tion, without which
the film would not
have been possible,

To get the real-
ism needed for the
| film, the entire
crew  immersed
themselves in rac-
ing by attending
events like the
Firecracker 400 at
Daytona. Director
Scott also spent
hours reviewing
real racing footage
to make his crash
= scenes look authen-
& tic. But the seript
makes it all come to-
gether. Hendrick
set up interviews for screen-
writer Robert Towne, who
spent four weeks talking to
drivers like Rusty Wallace,
Darrel Waltrip, Dale Earn-
hardt and a half-dozen other
big names in the business,
Towne did his homework,
asked all the right questions
and taped the conversations.
He also spent weeks in the
Hendrick race shop watching
and listening as the crew tore
down the cars and put them

back together again,

Tapes were made of radio
conversations between driv-
ers and pit erews during ac-
tual races, dialogues that had
to be toned down for the film
because in their unedited
state, according to Jimmy
Johnson, they “were a little
too colorful.”

Camera qualifying
Most of the racing footage
was done under real com-
petition eonditions. Hen-
drick had to qualify the
camera cars, the same as
everyone else, in the races
they ran at Phoenix, Dar-
lington and Daytona. The
camera cars received no
preferential treatment.
They had to be fast to qualify
and 100-percent NASCAR
legal,

Under special arrange-
ment with NASCAR, they
were not running for points,
but started at the back of the
pack and retired from the
races after they shot the foot-
age they needed.

Cruise himself needed lit-
tle help or coaching when it
came to the driving se-
quences. When racing is in
your blood and you've got a
natural talent for it, who
needs to act? ™
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‘Quality is Job 1.

¥ 4

Profile in quality #14:
Driveability. :

The sophisticated engineering of today’s

Ford Motor Company cars and trucks is truly
remarkable. For instance, today’s Mercury
Cougar XR7 and Ford Thunderbird Super Coupe
have a speed sensitive electronic rack and pinion
steering system that provides optimum driving
control. Their new adjustable suspension system
monitors driving conditions, automatically
making adjustments to optimize ride and
handling. And both cars are equipped with
four-wheel dise anti-lock brakes.

If your goal is to build the highest quality cars and
triecks in the world—you don’t do it any other way.

a

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

and trucks in the world.

Fuekle up—together we can save lives, FORD MOTOR COMPANY
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BLACK JET

Forbidden even to whisper the word “'stealth,” pilots called it the Black Jet,
and for years this nearly invisible plane has shrouded their lives in secrecy.

BY ABE DANE, Science/Tec hrr::l_l{_:u;;_:,_!_Edr[rJr

chartered 727 appears over the
mountains and touches down on a
12,000-ft. desert landing strip shim-
mering in the midday heat. The plane

l TBREGINS at 1 pm on Monday. A

taxis to a stop, and drops a group of

h.:lluipir.]-n*d pilﬂl:‘- on the tarmae.

For the next four days, they will
sleep by day, and fly by night in an air-
craft that appears no larger than a
bird to hostile radar, but carries in its
bomb bay 2000 pounds of laser-gpuided
high explosive; Their mission: To
hunt alone in radio silence and total
darkness, strike with pinpoint accu-
racy, and return.

So it has gone week-in, week-out
for the last seven years at the Tono-
pah Test Range deep in the Nevada
desert, There, the Lockheed F-11TA
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Nighthawk insignia symbaolizes the mission
of the 37th, which is charged with stealing
up on Its quarry in the F-117A Stealth
Fighter, then striking with leading-edge
avionic and ordnance.

Ml P T B R (O

Stealth Fighter, also known as the
Nighthawk, roosts in the custody of
the 37th Tactical Fighter Wing. But
until recently, the pilots were not
even allowed to tell their tamilies the
full story.

Although the existence of the plane
was acknowledged in November of
1988, and it has now made itz first
public appearances, operations at
Tonopah have remained mysterious,
Dormant by day, the buse's 47 han-
gars would slide open only under cov-
er of darkness, and were securely
buttoned up before first light,

In recent months, however, the Air
Foree has begun to loosen the strict
code of secrecy. Now, for the first
time, the men who fly the Black Jet
are beginning to give accounts of life



BLACK JET

at Tonopah, and of the invigible }:lulu:‘ .

that draws them there. POPULAR ME-
CHANICS was granted the first exclu-
give interview with one of these elite
pilots—Capt. Philip MeDaniel of the
416th Squadron. Our story is based on
his comments, along with those of
other pilots present at the F-11TA's
debut before the press.

On the tip of a spear

To anyone looking at the aerodynami-
cally improbable contours of the F-
117A, the guestion that immediately
comes to mind 13: How does it fly? De-
spite rumors of skittish handling,
which inspired pilots to nickname the
plane “The Wobhly Goblin,” those |
spoke to reported nothing but affec-
tion for the plane's in-flight behavior.

Capt. Joseph Salata, who has been
flving the F-117A for two years, posi-
tively bristled when | mentioned the
Goblin nickname to him, “Actually the
pilots who fly the airplane are kind of
offended by that comment,” he said.
Capt. MeDaniel deseribed the sensa-
tion in more enthusiastic tones. Be-
cause of the pilot’s position high above
the plane's short nose, he said, “It
feels like you're on the tip of a spear.”

While it might not seem surprising
that pilots handpicked by the Air
Force to appear before the media
would praise the plane’s handling,
others less constrained have done so
as well, William C. Park, a recently
retired Lockheed test pilot who was
nearly killed in an F-117A erazh, told
the Los Angeles Times: 1t {lew
great. It flew like a fighter should fly.
It had nice response to the controls.”

Whatever basis there might be for
the rumors of handling problems
probably lies in an aerodynamic flaw
that plagued the early Lockheed pro-
totypes. The planes tended to drop
suddenly and slam onto the runway as
they made their final approach for
landing.

The problem has apparently been
solved, and Col. Tony Tolin, a veteran
fighter pilot and commander of the
3Tth, now says: “l have talked to vir-
tually every pilot who has ever flown
the airplane, and | can find no pilot
who has ever referred to the aircraft
as the Wobbly Goblin.” He points to
the plane’s digital fly-by-wire flight
control system, lifted almost unal-
tered from the F-16, as one reason for
the plane’s well-mannered flight.

Secrets of steailth

In fact, as more is learned about the
F-11TA, it becomes clear that it is the
advent of these computerized flight
controls that has done more than any-
thing else to make stealth possible.
Getting an aireraft to fly straight has
become as much a matter of electron-
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ics as one of aerodynamics, allowing
designers to shape a plane with radar
foremost in their minds.

Although much has been made of
the compadsite radar absorbing mate-
rial (RAM) that sheathes the plane's
gluminum airframe, it is in fact the
careful arrangement of the F-11TA's
faceted panels that contributes most
to its ability to fly undetected. Since
radar is unlikely to view the plane
from more than 30° above or below,
the panels are all canted at more than
30° from vertical. This causes radar
energy to be deflected either up or
down, rather than bouneing straight
back toward the receiver.

To further baffle tracking at-
tempts, whatever radiation does
return is focused into a few narrow
beams. These heams appear to a ra-
dar receiver the same way that light
glinting off a cut gemstone would ap-
pear to the eye, and are much more
difficult to lock onto than would be a
steady but weak return. The glinting
effect is accomplished by aligning as
many of the panels parallel to each
other as possible. For example, the

leading edges of the wings, normally
strong reflectors, face in the same di-
rection within a horizontal plane, as
the top edge of the fuselage and the
faces of the engine inlets.

Serupulous attention to stealth is
evident in numerous other details.
Serrated trim, angled to follow the
beam paths, overlays the joint be-
tween canopy and fuselage. Openings
for Forward Looking Infrared
(FLIR) turrets used for night vision
are surrounded with the same trim,
and covered with a radar-absorptive
mesh. A heavier mesh covers the jet
intakes, masking the highly reflective
turbine disks. Wing and tail airfoils
are prism-shaped, with knifelike lead-
ing edges presenting minimum
frontal surface area. So small is the
resulting radar cross section that if
the canopy windows were not coated
with radar-deflecting material, the
pilot’s helmet alone would be more
vigible on radar than the entire plane.

Radar is not the only hazard the
Stealth plane must evade, however.
Most anti-aireraft missiles use infra-
red seekers to home in on the heat of
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Looking different from every angle,

the F-117A Stealth Fighter cools its jets
thrcugh flat, shielded nozzles visible
above, A pop-up receptacie facilitates in-
fight refueling [right).

aireraft exhausts, So the F-117A's
twin GE 404 turbofans vent through
thin, horizontal nozzles that spread
out the heat. A final measure of pro-
tection comes from a narrow ducktail
heat shield along the bottom of the ex-
haust openings that blocks the view of
them from even a few feet below.

Making of a Stealth pilot
Although it might seem a simple mat-
ter to penetrate enemy defenses with
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a plane this difficult to detect, selec-
tion and training of the Stealth pilots
has been exacting. Only those with
1000 hours of jet fighter flying time
were even considered, meaning the
entire 3Tth consists of captains and
above.

When the F-11TA was at its most
secret, training usually beganin A-TD
Corsair I1s. This was not so much be-
cause of any similarity between the
two planes, but because it provided a

Wy

convenient cover story. When first
selected for Stealth duty, pilots were
typically told they were being as-
signed to do avionics testing on the
Corsair. Their real mission was not
revealed to them until about a month
into training.

Transition to the F-117A was a
daunting task. Since there is no 2-seat
trainer version of the plane, every pi-
lot’s first flight in it is a solo. Until re-
cently, this was complicated by the
fact that the need for secrecy kept the
planes hangared until half an hour af-
ter sunset, No matter how good the
preparation, one can imagine how the
pilots felt making that first launch
into the inky sky over Tonopah in a
plane that didn't even look like it conld
fly. And indeed, most of the pilots I
spoke to cited this as their scariest
moment in the cockpit of the F-11TA.

By the time Capt. MeDaniel en-
tered the program in 1989, it was a dif-
ferent story. He says he was more

pprehensive” than scared before
hm irst flight, since by then daytime
flying was possible. “It was just a
matter of how pretty it was going to
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BLACK JET

Cower pliot unmasked: Capt. McDanlel
|above) stands with his plane. F-117A with

canopy up [right) shows heads-up display
borrowed from an FiA-18. All-movable

V-tall, and trailing edge flaperons are
the plane’s only control surfaces [top).

be,” he says, For MeDaniel, the trick-
iest stage of training was the initia-
tion into night flying. Formerly an
F-111 pilot, he was accustomed to
having a copilot by his side, and found
he missed the extra pair of hands. Al-
though the plane is well instrument-
ed, he says, “1 had to learn to organize
myselfin the cockpit, =0 [ know where
each and every thing is.”

After about two months of flight
training, pilots are qualified in the air-
eraft, and from here, practice consists
of doing exactly what the F-11TA was
designed for. Operational details are
still secret, but the Air Force has de-
clared the plane's purpose to be pre-
cision night attack of high-value

targets. To carry out this mission, the
pilots must be proficient in the use of
three eritical systems aboard the air-
craft. A highly precise inertial naviga-
tor provides guidance in the search
for distant targets. FLIR turrets, lo-
cated just below the windscreen, and
next to the nosegear on the aireraft's
flat bottom, serve as eyes for close-in
work. And once the plane's laser des-
ignator is locked on target, a 2000-
pound, low-level laser-guided bomb
homes in for the kill.

The mission demands a lot from a
pilot, and the combination of night fly-
ing, fatigue and aggressive new tac-
tics designed to make the most of the
plane's invisibility have apparently
taken their toll. In two fatal crashes,
experienced pilots appear to have
simply flown into the ground. Acci-
dent reports found the planes to have

been functioning properly, and the
pilots made no attempt to eject.

Still, with only three crashes in nine
years, Col. Tolin says, “The F-11TA
has the best safety record of any mod-
ern fighter.” He attributes this in part
to precautions against fatigue that in-
clude locking up the pilots’ blackout-
curtained dorms until 1 pm to prevent
disturbances, and limiting them to a
single brief flight on their first night
after arrival at Tonopah.

Now, as the plane moves out of the
black, life is becoming safer, not to
mention simpler, for the men of the
37th. There's no need for new Stealth
pilots to make their first flights in
complete darkness. Ground crews
needn't rush to get the planes under
cover before daylight. And the 37th
will probably be moved to a less deso-
late location in the next few years,
eliminating the weekly 200-mile com-
mute from homes in Las Vegas.

End of an enigma

As would seem almost inevitable
when an aircraft at the heart of so
much speculation was brought tolight
at last, the F-117A is both more and
less than we might have expected. On
the one hand, it is unprecedented—
a fully operational attack plane de-
signed and built in complete secrecy
to foil radar-detection techniques that
have been the nemesis of airmen since
the Battle of Britain 50 years ago.

Onthe other hand, the F-11TA is al-
ready out of date. Operational since
1983, it relies on the stealth technol-
ogy of 12 years ago, and it borrows
major components from such worka-
day warplanes as the F/A-18, the F-16
and even the C-130 transport. Incapa-
ble of supersonic speeds, and carrying
only a modest bomb load, the F-117A
clearly represents an effort to get
first-generation stealth technology
flying as quickly as possible.

But if the Air Force has been flying
such a plane since 1983, and we didn't
learn of it until a little more than a
vear ago, one has to wonder what sort
of aireraft might take the Black Jet's
place when it vacates those 47 tightly
shuttered hangars in Tonopah,
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OWNERS REPORT

- DAKOTA

“Considered average by some, loved by others.

BY MICHAEL LAMM,
Contributing Editor

HREYSLER HAS establizshed
‘ itself as the niche-marketing

champion among the domestic
automakers, and the Dodge Dakota
midsize pickup is one proof that the
title is in the right hands.

Surveying the burgeoning pickup
market in the early '80s, Chrysler
product planners saw an opportunity
for a truck scaled midway between
minipickups like the Mitsubishi-built
Power Ram 50 and full-sized models
like the big Dodge D-W150 series.

Inching into the marketplace with a
package slightly bigger than Ford's
Ranger and the GM S-10/3-15 twins,
the Dakota quickly established itself
as an idea whose time had come, and
Dodge marketers have been broaden-
ing the Dakota’s appeal ever since,

Today, prices range from $7995 for
the S model to $17,000 for the Sport
convertible and there are now 12 mod-
els to choose from.

That's because in 1988 Dodge
scooped the industry by adding a fac-
tory convertible to the Dakota line,
creating a niche within a niche. And
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this year, there's also a Club Cab ver-
sion on a 131-in. chassis.

According to Dodge, Dakota own-
ers tend to be slightly vounger than
buyers of full-size pickups, and they
also earn more, with a median income
of $35,000. We found that the Dakota
appeals mostly to men ages 30 to 50
and that it doesn't attract many wom-

en drivers (only 9.4 percent).

The Dakota's market share has
grown every year since its introdue-
tion, starting at 2.1 percent for 1987
and currently at 7.7 percent. For
1988, Dodge sold a total of 93,396
Dakotas, an impressive showing for a
new truck. The only real eompetitor
in the Dakota's size class remains the
Jeep Comanche pickup, asibling since

ALL PHOTOY BY G PHOTO

Chrysler's acquisition of AMC.

However, the Dakota still has this
niche pretty much to itself, and its
suecess has been due partly to a long
option list and also to a wide range of
body styles, bed lengths and power-
train choices. This is definitely not
your average pickup.

Yet we found through our question-
naires that owners view the Dakota as
no better than average in several im-
portant categories. Almost a quarter
of our respondents, for example, re-
ported mechanieal problems of some
nature, with a rough-shifting auto-
matic transmission and a noisy 5-
speed topping the list., We also
recorded a number of electrical gliteh-
es, engine hesitation and so forth,

Dealer repairs ranked average,
too, with just over half of the owners
in our survey rating the backshop
good and only a third deeming dealer
service excellent. The Japanese
would not be pleased with those
marks. Fortunately, most repairs
were made under Chrysler’s 7/70 war-
ranty, but even so, a number of own-
ers grumbled about downtime and
mentioned that dealers put customer-
paid repairs ahead of warranty work.
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\’kmkm‘mhhul turned out to be an-
other area of definite averageness,
Just over half the owners we queried
rated workmanship good, while 46.2
percent gave it a mark of excellent.
The Dodge Dynasty, built under the
same corporate roof, managed an ex-
tra 10 percentage points in the excel-
lent workmanship eolumn, and even
that's not prize-winning

No one mentioned pep, power and
performance among the Dakota's
best-liked features. However, 17.4
percent of our owners did have good
words for fuel economy. On the other
hand, a nearly identical number-

Dakota's handling pleased maost owners, scoring second on best-liked list. Interior drew
complaints for marginal comfort and too much noise. Many owners felt need for VB power.

15.7 !I!L]'l.‘l.'Fﬂ —told ust hr'll.'-l | £X] et ed
more miles per gallon, and were dis-
appainted by the 1620 mpg they were

petting from their 3.9-liter Vs, espe-
cially with the 4-speed overdrive
automatic. (For the record, the EFA

SUMMARY OF 1990 DODGE DAKOTA OWNERS REPORTS*
Total miles driven 1, 136, 605 BTt beeed 2.6 Make a lurger engine Engine hesitation after
Avernge miles per gallon: E |lg ine selection: nvailahle I e lerution B2
With 2.5 Hter Four 3 Larger glovebax .2 Speedometer registers high 8.2
In town 219 Hliter Four 17.7 Mok seqts Tia (il leaks 6.6
U the highway 203 Transmission selection: Highier harss |l--'|'.| 1 T.2 Hard vo shift into peverse 0.6
With 8.8-liter V& f-speoid automatic TOL65 Repasition window-hfl 1¥id you repair it yvourself?
In bovirn 6.2 O-dpeid Tuamianl 2.4 swileh 7.2 N L
I the highway 214 {-w heel-drive selection: How much did you pay? Yes 2]
With G-spesed manual transmission 2-whirel drive BT.4%5 Averige fl2.862 Dealer repairs satisfoctory?
Ln town 1.6 $:wheel drive 128 Hang $T016-817 461 Yes 68,15
i Lk J|.|uh'\.l..|ll.' e L] .“uj'llr o lisnis chisen: Warkimmin -|I|||| 1||ri||'m:|.: M TR
With 4 -\.iH-nJ:-uIrlhsl.l it A conlitioning TLIFE Exeellent 6. %% Dealer sOTViCE opinion:
Intown 16,1 flJ-ll-h.nl ol system WG Lrinoud hlo E xeislent L
On the highway s | I irallom foel tank i Averige 24 [HE i3
'-'r'h_'- dldl Vi chisosi Dakota? l!L|.| VY W hiisia)s Prsisr 4 Mgy 11.86
L] thee siee aAR.8 Lamuited-=hp differential Uovmfort apinion: "t GG
Lilced the styling 2.1 Trailer towing packig Front reata: Number of vehicles owned:
Priee was right 17.8 Specific overnll likes: Exeellent GG This pickugp only 1005
O Dinbiotas bofore 14.0 Exterior siviing 149,97 Gool 11.4 Two vehicles 620
Wanted the Cliub Cab 112 Handling 3.4 Average 1.8 Three velicks 20,6
Lilced the warranty i Foidding qualities 315 Pour 1.2 Four or maore vehicles b4
HEoominess wnd carryving Comlort an.n Rear seats; Would you buy n Dakota agnin?
eapacity Ll L0 Exeellent 17. 5% Yes [LR
Serivs chosen: 174 Gronnl 4 Mayhs .2
Buse [hkota By ‘*lm Iﬁl. dlnilhr-‘ AVErige Mo 1.8
Dakota S A8.6 o rt|1|.||..|.||| [ 16,75 Paosor [} Wouild you buy Chrysler again?
[hakots Spart 1.0 Lovwe T mriliepe 157 Had any mechanical trouhle? Muayhe 1 ey
Dhikota LE i Risttles amid rises 111} N Th, 25 Yos 3.0
Body atyles chosen: Comfort level .0 Yes No 158
Regular Cab il 4 Engrine not |:--l.'||"|'|II|r|-ru| b 5.4 Whal type of trouble? Age distribution of owners:
Club Cab .6 Fiding quaditbes .4 Rough awtomistic Unider 20 vonrs 115, 0¥
Hed lengihs chosen: What ehanges would you like? Tr Y il trans 18.0¢ 49 yesirs 18.0
B, by TA.H Lreater fael mileaer 18,57 Electreil gremlins H.= Bl |||.u- 355
* Pereontagres might not equal 10 pereent due to rounding or insufficient data
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forecast was for 15/20 mpg. )

Owners of 4-cylinder Dakotas were
considerably happier with their 22/26
mpyg averages (the Four is available
with 5-speed only).

On that topic, for 1989, Carroll
Shelby converted a limited number of
Dakotas to V8 power by dropping
318sinto 2wd versions. These weren't
catalogued as production vehicles and
were sold only by Shelby. In our sur-
vey, a few Dakota owners suggested
that the 318 V8 be made available
from the factory, and 8.7 percent sug-
gested that some sort of larger en-
gine, V8 or otherwise, should be made
available. Asit turns out, according to
Dodge, that engine will become avail-
able as a 1991 option.

Handling draws high praise
One area of performance that did
draw a noteworthy response was han-
dling, cited by almost 34 percent as
something they particularly liked
about their Dakotas, This ranked sec-
ond on the best-liked list behind styl-
ing, which won the hearts of almost 40
percent of our Dakota buyers.

However, Dakota’s size scored
ahead of styling as the primary reason
for buying, vindieating the product
planners. Price was also an important
consideration, and it was interesting
to see that 14 percent of our owners
had owned a Dakota prior to their cur-
rent one, Of these, a hefty percentage
opted for the extra space afforded by
the new Club Cab edition.

In fact, almost 40 percent of the
group owned Club Cab models.

The Dakota’s standard 2-wheel
antilock braking system (ABS) came
in for a fair amount of unsolicited
praise. One gentleman in Louisiana
told us that without ABS, he would
have “bought the farm"” after a freak
cold snap left glare ice on local roads.

Ride comfort also met with hearty
approval. The Club Cab option sold a
lot of Dakotas, but most owners
agreed that the Club Cab’s rear seats
were only good for children and pets.

Affection versus data

In summary, even though the Dako-
ta's scoring was essentially so-so—
fewer than 70 percent said they'd buy
this truck if they had it to do over
again—we did hear a lot of “1 really
love it” and “best truck I've ever
owned" from many of our survey re-
spondents. Admiration and enthusi-
asm for this midsize pickup seemed to
be much greater than the sum of its
data.

The bottom line seems to be that
the Dakota has a lot of personality,
and, even though it's far from perfect,
it endears itself to many of those who
live with it. ™
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Dakota’s dimensions, which are slightly larger than Ford Ranger and Chevy 5-10VGMC 5-15
competitors. was main factor In 36.8 percent of Dakota purchases. Styling ranked second.

EDITORS REPORT

SIDE FROM the availability of a

convertible top, size is the Da-
kota's chief claim to fame. It's the big-
gest small pickup truck you can buy.

But baing biggest in a group of
smalls can be a mixed blessing. Peo-
ple tend o expect the besl of both
worlds, and, as a consequence, may
slide behind Dakola steering wheels
with unreasonably high expectations.

Take fuel economy as an example.
The Dakota gets better gas mileage
than a full-sized V8 might—but not a
lot, especially in the 4x4 version. If
you expect super economy, you'ra
going to be disappointed, just as
some of our owners were.

Similarly, don't expect to sit three
adults in the cab. Even with a bench
seal, there won't be enough hip or
shoulder room. Same for the cargo
box—the traditional 4x8 plywood
sheet won't make it.

The interioris fine for one or two, al-
though we did whack heads against
the roof hol-dogging for the pictures
you see here. Steering was devoid of
serious kickback jumping ruts in the
sand pit, and at the same time not
overly boosted on the freeway.

Engine power is adequate, but i
you go for the 4x4, we strongly rec-
ommend staying away from the auto-

matic transmission—ihere's not enough

The Realities Of Compromise

horsepower to comfortably coexist
with traffic. With the stick, shifting is
precise, but won't be hurried.

Ride was trucklike, which means
firm, well-damped and with too much
spring rate in the rear. Like any pick-
up, Dakota rides best when it's carry-
ing something in the box. But it's not
as ponderous as a full-sized truck.

Fit and finish of the high-end truck
shown here was excellent—for a
truck. How well the tape graphics will
last after a few seasons of brush-
busting remains to be seen, bul the
body panels were straight, and the
paint relatively shiny and deep.

Body panel fit was average, with
large but consistent gaps. There's a
good reason for this. Like most pick-
ups, the Dakota rides on a separate
ladder-type chassis, which grades
out low for torsional rigidity. Low tor-
sional rigidity eliminates close toler-
ances betwean panels—the truck
twists too much over rough surfaces.

We have several acquaintances
who own Dakotas, including one con-
tractor who has owned several. And
with the abuse they see in that kind of
service, we're happy to report that
they seem to hold up extremely well.

The Dakota may not get rave re-
views from all its owners, but it's not
afraid of hard work. —Mike Allen
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COMPARISON TEST

Four trailerable 25-footers that have it all.

BY JOE SKORUPA, BOATING EDITOR; PM Photos by Skip Gandy

ury. When you're dreaming

about moving up to something
better, it invariably means something
bigger. Boaters who dream this
dream usually envision something
with enough deck area and seating
space to entertain a van load of
guests, plus a cabin fitted with
enough accommodations to feed and
sleep the crew for a weekend cruise.

I'm not talking about & miniyacht,
here. I'm talking about a sporty boat
that can be ]egaﬁy trailered. I'm talk-
ing about a 25-footer that's less than B
ft. 6 in. wide, which has room enough
for a complete galley, full head with
ghower, and a midship sleeping berth.
In other words, I'm talking about a
pocket cruiser.

Admittedly, these boats aren't
cheap. But for those who dream big-
ger-is-better dreams, the boats in our
test fleet impressively fill the bill.
Each was powered by a MerCruiser
5.7-liter sterndrive, and put through
its paces off of Florida's west coast,
They take different approaches to the
basgic mideabin and raised-helm de-
sign, but scoring was close overall.

2651 Ciera Sunbridge

Midsize eruisers have been a bread-
and-butter boat for giant Bayliner

s PACE IS THE ultimate lux-

gince the mid-1970s, soit's not sur-
prising that the 2651 Ciera Sunbridge
was considered the boat to beat. No-
body did. The 2651 scored firsts in
four of eight ranked categories, and
easily emerged the overall winner,
Dreamers looking to trade uptoa
boat with plenty of room will find it
here. The 2651 led the fleet in total
deck space and sleeping pad area.
Other fleet-leading scores were in
hole shot (0 to 25 mph) and overall
handling, which encompasses corner-
ing, big-water ride, low-gpeed ma-
neuvering and backing down. It was
the only boat without a last-place
score and came in third only in top
speed at a respectable 40.5 mph.
Topside layout features a bilevel
deck witha la.rﬁe L-shaped lounger in
the raised bridge and a wide bench
seat aft. Both areas have pedestal
mounts to accommodate a dinette
table. A walkthrough windscreen
allows access to foredeck during
docking, and is an alternate route to
the narrow walkaround sidedeck.
Numerous hatches provide excel-
lent lighting and ventilation below.
Ash wood trim and superb joinery
highlight the fine job of fit and finish in
the fore cabin, although not everyone
will appreciate several exposed
through-bolts. The upholstery and

FALARS
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BAYLINER 2651
CIERA SUNBRIDGE

tlng on the 2551 are topnotch.

eatures of note include: gas lifts
for the engine cover, compass, VHF
radio, depth sounder, electric refrig-
erator, a standup head with macera-
tor, sink and handheld shower, and
many more.

For overall eomfort, performance

and affordability, the 2651 ranks
among the best in its class.

LARSON
SAN MARINO 250
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Larson San Marino 250
Bold and creative leap to mind when
describing boats by Larson, and the
San Marino 250 doesn't disappoint.
This is the first nonyacht we've seen
with remote-control sensors for the
radio/cassette player and a unique
asymmetrical cabin layout that looks
and functions like a complete kitchen.
Marching to the beat of a different

POPULAR MECHANICS ® JULY 1530

drummer has helped Minnesota-
based Larson to move up among the
nation's top-10 builders. Basics, how-
ever, haven't been overlooked. The
San Marino, like the Bayliner, also
scored four firsts out of eight ranked
categpories. These were in total stow-
age, superb handling (due to the pat-
ented Delta Conie hull), comfort
factor—which ranks design features

and use of space—and fit and finish.
Asnoted, the San Marino's forward
cabin is impressive. The entire galley
and head are placed on the starboard
gide, leaving a large area to port that
serves as a comfortable eating nook.
The cooking area, which features co-
pious countertop space, actually has
overhead cabinets and pull-out draw-
ers appropriate for any home kitchen,

RINKER
250 FIESTA VEE




POCKET CRUISERS
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A minor drawback to the innovative
design is that it cuts into other areas.
The boat has the fleet’s smallest deck
] and sleeping pads, although nei-
ther are cramped. Also, its low,
profile comes at the expense of head-
room (33 in.) in the midship berth.

However, along list of features and
equipment more than compensate.
These include: aft lounge area that as-
gembles into a sundeck, plush bucket
seat at helm, electric refrigerator hid-
den in a cabinet, 4-in. walkaround
sidedecks, generous ports and hatch-

TESTPARAMETERS
Boats were propped and tuned by
technicians at Mercury Marina’s
MerCabo Test Base, in Placida, Florida. |
Speed and liming data are result of
averaging four test runs with two adults
aboard and matched fuel loads. All boats
equipped with 13x17 stainless-steel
props, except for the Bayliner, which
comes standard with an aluminum
16x16. Sleeping pad figure Is total of
forward and midship berth. The bold

-

Tt

-
€ y

es, compass, windshield wiper, depth
sounder and radio with weatherband
and equalizer, to name a few.

The look of the 1990s is still evolv-
ing, but the design of the San Marino
may well be leading the way.

Cruisers Holiday 2570

Unlike the other builders, Wisconsin-
based Cruisers is a large-boat special-
ist, and the Holiday 2570 is actually
one of ite smallest boats. It's not sur-
prising, then, that the 2570 has a stur-
dy, big-boat feel.

CRUISERS HOLIDAY 2570

The 2570 finished a solid second in
five categories. High marks for total
deck area, comfort factor and fit and
finish weren't unexpected. The sur-
prising scores were in handling and
top speed (41.5 mph), especially when
considering this is the fleet’s heaviest
boat at 5300 pounds.

Qutstanding features are: a dual-
battery isclator system that seeks out
the weaker battery and charges it,
balsa (end-grain) reinforced hull, hid-
den through-bolts backed with alumi-

num plates, compass, tilt steering

numbers at the beginning of the line -

indicate ranking in fleet. o
MAKEMODEL 1. BAYLINER 2651 CIERA SUNBRIDGE 2. LARSON SAN MARINO 250

LOA/Beam Weight'Fuel Capacity 25'7"/8'/4400 Ib./55 gal 25'17/8'67/4800 b./80 gal.

Top End 3. 40.5 mph, plenty fast for family fun 4, 38.0mph. fast enough for a cruisar -
Acceleration 0-25 mph 1. 641 sec.. uniquo prop helped R blast off 2. B.37 sec,, lsaps up on plans like a runabout i
Deck Area 1. 4453 sq. I, mmense bilevel arsas 4. 32.58q. I, single-lavel deck arrangemant is momy
wngmrmm 1. 42650 N33.255q. ., midberth heighl 46 in. 4. 23.44 50 MLr28.1 50. fi., midberth haight 33.5 in.
smnge Space 2. 38.09 cu. i, generus companments 1. 40.41 cu. i, no opportunity missed

Handling 1.{tied) Bast ol el in comering, suparb overall 1. (tied) Bow-down hole shot, great comaring

Comiort Factor 2. (tied) Supanar bghitng, ventilaton, roominess 1."E1.|tulandjnq galiay, creative design and fealures

Fit and Finish 2.(tied) Excalleni caspeting, uphoésiary, styfing 1. Plush appoinimanis, crafismaniike detalling

529,070

538,435

Baylinar Maring, P,O. Box 24467,
Seattle, WA 88124, (B00) 443-9119

Larson Boats, Paul Larson Memorial Dr.,
Little Falls, MN 56345, (612) 832-5481

Ash trim, light
colors and
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B LARSON
SAN MARINO 250

wheel, transom shower and a ski eye
for towing kneeboarders.

Some items are suecessful, but rep-
resent compromises. The formica
counters and joinery in the galley are
plush, but squared top and bottom
edges make bumping into them pain-

CRUISERS
HOLIDAY 2570

ful. The standup head is roomy, but
there's no sink, and ventilation is re-
stricted. The forward cabin is spa-
cious, but there's no sidedeck outside.
To reach the anchor, boaters must
climb up through a cabin hatch.

These items will impact on the way

3. CRUISERS HOLIDAY 2570

4,

RINKER 250 FIESTA VEE

25'T718'/5300 ib./80 gal

28

/8674800 Ib./65 gal

2. 41.5mph, guick for laot's heaviest boat

43.5 mph. makes rest ol lleet look slow

16.0 sec., hull weighl held it back

10,86 sec., adequale for a crulser

39.13 8q. i, fleet's mos! oxpansiva seating

38.99 5q. 1., sound bilevel layout

3623 5q. /25,8 5, it,, midberih hesght 42 5 in,

42 57 50 1./29 56 5g. 1., midberth height 43 in

e

32 567 cu. i, adequate for mosTlises

.55 cu. L, can use bernhs whon nocessany

2. Wall-behaved, big-boat feal, nol thim sansitive

Proppang mighl help minor misbehavior

2. (ted) Good overall, bul S0me CoOmMPromisas

W e

Spacious cabin, but low on crealvily

2. (thed) Craftsmaniie throughout

3. Although Spartan, many supsrh louches

538.133

528,895

Cruisers, Inc.. B04 Pecor 5L,
Oconbo, W1 54153, (414) B34-2211

Rinkar Boats, 207 Chi 5t
Syracuse, IN 46567, [219) 457-5731

Formica counters

and cabinetry.

More port fights b
would help. Only :
boat with support
strut that doubles

as handle. J‘_i‘..'%r—
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Clean design
approach ghves
spacious feeling.

L3

Includies flaat's cnly integrated bow pulpit

most boaters use a pocket cruiser, but
they're not gliteches. They're trade-
offs. And the 2570, like its bigger
brothers, is a well-built boat.

Rinker 250 Fiesta Vee

The 250 Fiesta Vee is the second big-
gest in the Rinker fleet and embodies
the Indiana builder's simple philoso-
phy: Design a boat that's right for the
market, and make it affordable.

The Fiesta Vee is a sprightly,
straightahead performer, and came in
with a fleet-leading top speed (43.5
mph) and a third place in hole shot.
During fast wheel-lock turns, howev-
er, we discovered some prop ventila-
tion, and some side-to-side bow
steering at low rpm. Experimenting
with props might help.

The boat's clean design keeps the
cabin area uncluttered. It's roomy
enough, in fact, to fit the fleet’s sec-
ond largest sleeping pads.

Uphaolstery, rugs, helm, galley and
head are Spartan, compared to the
other boats, but fit and finish is sound.
A 3-step swim ladder, transom show-
er, microwave, hidden through-bolts,
stout hardware and tasteful teak trim
are among many noteworthy fea-
tures. Everything is standard.

Rinker is one of the longtime, fam-
ily-owned builders in boating, and the
Fiesta Vee is designed to be a long-
time, family-owned boat.

Space may be the ultimate luxury
to buyers, but it's the ultimate chal-
lenge to designers. Each boat in our
fleet met the challenge by providing a
sporty platform wit truf;r comfort-
able accommodations. Without ques-
tion, these pocket cruisers have hefty
price tags. For many of us, thisis why
space is also a final frontier. e o]
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INTRODUCING THE

A truck you can play with.

It's what you drive when you're passengers and cargo.
Inoking for serious fun. * Stylish interior and exterior keep
* Insta-Trac system on 4 x 4 models you looking great whatever

for quick shift-on-the-fly conve- you're doing.

nience to keep the good times

rolling along

* Club Coupe with extended cab
means mare room up front for

* Let's get it together. buckle up
w 1530 General Moton Corporaton
All righrts reserved

A truck you

It's 3 compact pickup with the

soul of a full-size truck,

= 4 3-iter Vortec engine means
more V-6 horsepower than any
other vehicle in its class *

* Double-wall construction with
galvanized steel in the doors
and bed.

It’s not just a truck




NEW 1991 SONOMA.

can work with. A truck you can stay with.

= Towing capacity up to 9,500 lbs Sonoma, the newest in a long * On average, over the last 10
on properly equipped two- line of dependable GMC Trucks. years, GMC Trucks depreciated
wheel-drive models, including = Customers were 50 impressed less than any other brand of
trailer, passengers, cargo and with our salesperson perform- truck.?
equipment. ance that they ranked GMC For a catalog and your

Truck #1.__higher than any other nearest dealer, call -4
compact truck and truck dealer, 1-800-VALUESO
foreign or domestic.** (1-800-825-8390). —

*Emthudiing other GA products

== L0 Poweasr mindt hsncull._-:. 1989 Compact Truch Sales Satrfacion index,** rating walewperson perdormance, dolivery activi
toes and mitial product quality,

fRetanad walie pevcentage is figured on & sales weighted parage of o the wehicks sold By a truck maskster baved upon the
RASHP f theee-, bour-, and fre-pear-old compansbly fql.ﬂn-ped:rhm produced dometically during the model wears 1 375
'BE, compared 1o the average wholetale auction price of vebacles oy reported in the lanusny 198085 e of the National
Automoinee Ressdrch Black Bood. The independem certified public accounting firm of Deloriie & Touche has compiled these
retaned value peroerages

SMESONOMmA

anymore. GCGMC =uck.



ORGET APPLES and ovanges. In this test of

perceptions, we're comparing bricks and jelly-

beans. Over the past few years, the automo-

tive industery hus been teaching us to think that
ears with boxy styling are old-fashioned and inefficient
while curs that are rounded and aerodynamic arve effi-
cient and modern.

As America embraced aere, Chevrolet was foreed to
conclude that the Caprice—an old-fushioned brick in-
troduced in 1977—needed to be transformed mto a
muodern jellvbein.

Anid so we have the 1991 Caprice. Thanks to all-new
bodywork, the coefficient of drag has been improved
dramatically, from a barnlike 0.41 to 033, But under-
neath, the chassis is virtually unchanged, with the im-
portant exception of standard antilock braking,

Compared to the old Caprice, the new one is 21n.
longer, 2 in, wider—and 250 pounds heavier.

This sets up an interesting contrast between the rela-
tive effect of aeradynamie efficiency versus weight on
el eeonomy. Aftera redesign that must have cost GM
a bundle, the EPA eity eyele rating for the new Caprice
is exactly the zame as the old Caprice—17 mpg. Net
j.f’liill-: A,

The previous Caprice was introduced 1 yvears ago,
and it took Ford two years to respond with the current
LTD Crown Vietoria. It looks like higtory will vepeat it-
self on this seore, The bricklike LTD, with its C | rating
of 0,42, will be avound until lnte next vear, when a Ta-
rus-shaped successor will be introduced.

Like the new Caprice, the fortheoming Crown Vie
will be built on the same rear<lrive chassis, with no sig-
nificunt changes—which is not a bad thing, Body-on-
frame construction, the basie technigue for both curs,
tenis to be more durable, one of the big reasons these
two cars have been favorites in taxi fleets over the
VEanrs.

There is one curious footnete, Ford plans to drop its
Crown Vie wagon in the next iteration, while Chevrolet
is readying a new Caprice wagon for fall that looks for
all the world like an oversize Taurus wagon.

But back to the brick versus the jellybean. The two
cars are so gimilar on the specifications page that they
could very well have been built on the sume assembly
line, The LTD wheelbase is 1.6 in. shorter, the body
shorter by 3 in. It weighs about 100 pounrds less than the
Chevy, but EPA city evele ratings are identical.

Both cars are powered by solidly established over-
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COMPARISON TEST

CIVIL WA

Brick versus slick: Chevy’s new Caprice verSus
Ford's old Crown Vic in a battle of shapes.

BY RICH TAYLOR, Contributing Editor; PM Photo$ By Ron Hussey

head-valve V3 engines, and both can tow 5000 pounds,
Ford's 5.0-liter V8 makes 10 hp less than Chevy's, but
produces 25 [b.-ft. more torque,

Similarly equipped, the two cars eost within 3150 of
one another—which adds up to more than $20,000 ei-
ther way.

In objective measurements, the brick and the jelly-
bean continue to be remarkably similar. The Crown
Vie's edge in torgue gives it slightly better acceleration
at all speed ranges, but only by a tick. And compared to
other cars, both these behemoths are glow, among the
slower large passenger cars on the market, although
breathtaking acceleration isn't a requirement in this
class,

Un the other hand, both cars have excellent brikes,
As the data panel indicates, the Caprice, with ABS,
took an extra car length to stop from GO mph, but it's
important to remember that antilock braking doesn't
necessarily improve braking performance on dry pave-
ment. On any other surface, however, it will optimize
braking efficiency beyond the cap abilities of almost any
driver and, most important of all, allow the driver to re-
tain directional control.

We congratulate Chevrolet for making this impor-
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tant safety feature standard equipment, and expect
Ford will follow suit when the new CrownVie rolls out.

A 2-ton traditional sedan with a 9.5-ft. wheelbas&ys
never going to be perceived as nimble. Nevertheless,
both cars performed well in our slalom test, all things
considered,

The Caprice, equipped with an optional FE2 heavy-
tuty suspension package (recommended, particularly if
you plan to tow) has much better turn-in and much less
body roll than the Ford.

The Crown Vie, equipped with a standard suspension
setup, was a good denl softer, with correspondingly
more body roll in hard eornering. This produces pro-
nounced weight transfer, which in turn reduces the
car's ability to respond to rapid directional changes,
This is nothing, if not traditional American sedan sus-
pension, and we think it’s one link with the past that
could eazily be abandoned.

Both cars were unexpectedly competent on the skid-
pad, where performance was limited mostly by their
tires. Bolt on a set of high-performance Goodyear Eagle
GT+4 tires, and the Caprice could easily exceed .8 G.

The Ford, meanwhile, has such a flabby suspension it
heels over on the skidpad until it settles on the bump

—
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Caprice's optional FE2 suspension gave a
winning edge in slalom |[above|. New aero
exterior s at odds with traditional
instrumentation and veteran workhorse
small-block VB engine [right).

stops, whereupon it plows around

quite quickly, hiking its inside rear

wheelin the air, Both cars could bene-

fit from some s 15100 Wi

the Capr e most po

Naturally, tl appli

]i-:r]].-‘.||f[:|'|;-r_-]'.-. T

out there, since new,

the Caprice, goes onl)
One thing that help
I ge in handling ve

its lllill- |

till rolling
it applies to
skin deep,

in the trailer towin;

stiffer than the basic i
sion—and we strongly recommend it
over the standard setup.

Incide, both the Caprice and Crown
Vie are very traditional. If you're ac-
customed to big American sedans,
you'll feel right at home in either car,
The Crown Vie is the same plush-
lined box that Ford has been selling
for decades.

And while the Caprice may look like
2001 on the outside, from the driver's

seat the view is strictly 1977 rent-a-
car, right down to the simulated
woodgrain on the dashboard and the
horizontal speedometer. What's par-
ticularly interesting about the Ca-
price’s interior treatment is that it
represents a redesign. Chevy's new
Caprice dashboard and instrument
panel faithfully preserve the look of
the old one, and it"s obvious that elinie

SPECIFICATIONS AND DIMENSIONS

BASE PRICE/
PRICE
AS TESTED

b

MANUFACTURER!
MODEL

"1 il i1t - 1%

ENGINE/
DISPLACEMENT

P, NET
TOROUE (ib.-1.)

EMGINE

DRIVE
(eifex) LAYOUT TYPE

TRANS-
MISSION

ay in the
product development process.

Our test cars both had velour bench
seats with virtually no support—ex-
pect a backache after 2 hours in either
car. Both of these full-size family se-
dans from Ford and Chevy could use a
strong dose of the Taurus' functional
interior design.

It doeen’t take more than 15 min-

WHEEL- LENGTH WIDTH
BASE OVERALL OVERALL
(im.} {in.} {in.}

115 & a4 vl

TRACK
FRONT/HEAR
{in.}
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utes with the new Caprice to see that
all the research and development
money was spent on wind-tunnel
time, This has produced an interest-
ingr set of mixed signals. The shape
says modern aero, but a standup hood
ornament rides the emnd of the sloping
nose, and a formal Cadillac-style ege-

e

From certain angles, the Caprice is
very awkward-looking, particularly
from the rear. The rear wheels are set
well in from the fenders, to accommo-
date the skirting that covers the up-
per part of the wheels, giving the
poing-away view an old-fashioned look.

The trunk is fairly large, but its

| s 121 1re

é

Flabby suspension held back Ford's Crown
Victoria in handling tests [above].
Irstrument panel is pure oldtime
Americana. Ford 5.0-liter VB provided a
siight edge in the acceleration runs [left).

legroom is still on the skimpy side for
acar that's nearly 18 ft. long. The
Ford wins in both these categories,

We certainly give the Caprice the
edge in styling, even though we think
the styling isn't entirely successful.
Our Crown Vie tester, replete with
vinyl roof, clearly belongs to another
design era.

But with the important exception of
gtandard ABS braking, the 1991 Ca-
price is not a better car than the one il
replaces. It just looks different.
Whether you think it looks better or
worse depends on whether you favor
bricks or jellybeans,

The new aerodynamic shape s ex-
pected to appeal to younger buyers,
although Chevy is obviously anxious
to avoid alienating its current Caprice
pwners. But the big question isn’f
bricks and jellybeans. It's whether
vounger buvers, most of whom were
raised on small front-drive cars, will
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COMPARISON TEST

N-DASH
CD PLAYERS

Lab and road testing the first of a new breed of inexpensive CD/tuners
that slide into your dashboard.

OMPACT DISCS are al-
ready a musical staple in
many homes, but their pres-
ence in automobiles is still
relatively rare. The reason is obvious
to anyone who has ever shopped for
one: CD/tuners cost too much money.,

All this is changing. Models incor-
porating both a CD player and an
AM/FM tuner are beginning to come
down in price. This year, manufactur-
eérs are determined to offer machines
with list prices of $500 or less in an
effort to spark sales.

Besides the potential benefit of
pristine digital sound offered by home
CD players, a car CD player is also a
time and money saver. It'll be no long-
er necessary to copy your CDs onto
cassette tapes for car playback.

CD/tuners are destined to replace
cassette receivers as the signal source
of choice for the music fan on the road.
The only question at this point con-
cerns the performance of these lower-
priced CD/tuners. To answer this
question, POPULAR MECHANICS de-
cided to test four units that are
already part of the low-priced van-
guard.

PM’s partner in this test was the
Advanced Product Evaluation Lab-
oratory (APEL), a facility we've used

SONY CDX-6020

Serial No. 20482

PRICE: 5450

OVERSAMPLING RATE: 4x

This unil is rated tops overall, but was
fhe worst in i1s ability o correct for
defects in the CD itsail

POPULAR MECHANICS ® ILiLY [9%)

BY FRANK VIZARD,
Electronics Editor, and
FRANK C. BARR, President,
Advanced Product
Evaluation Laboratories

in previous product tests. Our cutoff
list price was $500, a figure that has
long been the target of manufacturers
looking to sell CD/tuners in mass
quantities. Generally speaking, real-
world retail prices should be some-
what less than the list price. The
models selected for this test included
the Alpine 7904 listing for $500, the
Sanyo ECD4000 listing for 3429, the
Sparkomatic SR600 listing for $309,

and the Sony
CDX-6020 llstmg
for $450.

Vibration
tests
While APEL did
check both the
tuner and CD
sections for per-
formance, we felt from the start that
the environmental tests would be the
most important, Unlike the home, the
car is a very hostile environment for
sound systems. The car interior is not
only subject to temperature ex-
tremes, but also to shoeks and vibra-
tions—all of which can seriously
hamper a CL) ]rlai;er‘s performance.
All four models were placed in an
environmental test chamber at -10° F
for 24 hours and then measured for
the effect of eold temperature upon
performance. After 12 hours at room
temperature, all four mod-
els were then subjected to
165° F and 95-percent
humidity for an-
other 24 hours,
after which they
were tested again,
After the tem-
perature test, the
units were secured
to a specially de-
signed vibration

PRA FHOTCIS BY BILL ASHE

platform that mimics the amount of
vibration a CD/tuner could conceiv-
ably encounter in an automabile over
an extended period of time. The
amount of displacement was 0.05 in.
and the frequency was 20 Hz. Each
unit was tested inthe X, Y and Z
planes for 10 minutes each, for a total

Jeomumer\

SANYO ECD4000
Serial No. 09201440

PRICE: 5429
OVERSAMPLING RATE: 4x

Shaka, rattle and roll is not this unit's
favorite type of dancing. It did not stand

up wall to simulaled road conditions

of 30 minutes overall. If any of the
samples had loose connections or poor
solder joints, the vibration tests
would uncover them.

All four samples passed the tem-
perature and humidity tests with fly-
ing colors. Upon retesting after the
vibration test, however, the Sanyo
ECD4000 was worse for wear, While
both the tuner- and CD-section modes
were operational, the distortion and
frequency response figures were
dramatieally poorer than those found
for the unit prior to the vibration
tests, The other three models showed
no change,

A second Sanyo ECD4000 sample
was used to lab test the unit's CD

layer and tuner performance. Per-

ormance tests on the other three
models were done using the original
samples.

In the lab, all four models per-
formed well in many aspects of the
test. Still, APEL found enough differ-

fal



IN-DASH CD PLAYERS

ences in certain areas to come vp with
a ranking for the four,

Key criteria

While all four models were subjected
to a battery of tests, some measure-
ments are more significant than oth-
ers. Among the key measurements
are;

B Frequency response—A measure
of the unit’s ability to reproduce a
signal accurately over the audio band-
width.

B Output level—A measure of how
strong a signal the unit can produce,
B Signal-to-Noise ratio (S/N}—The
difference in decibels between the ref-
erence output level and the inherent
noise the machine makes while it's
operating.

B Linearitv—A measure of the
amount of distortion evident in a CD

CD/TUNER

ALPINE 7904

Serial No. B81211201

PRICE: $500

OVERSAMPLING RATE: Bx
Linearity is this model's strong suit,
as it tested top in this area. A

strong second place.

LAB
TESTS

player’s reproduction of low-level
signals, often a weak area in CD play-
er performance.

B Dropout corrections—A measure
of the CD player's ahility to correct
for defects or variations in the dise
itself. The larger the number, the
greater a defeet the player can com-
pensate for.

B Total Harmonic Distortion
(THD) — The
amount of distor-
tion (preferably
under 1 percent)
introduced in the
handling of the
gignal by the
component,

PM’s rankings
Of the four units tested, APEL
ranked the Sony CDX-6020 as the
best overall. It finished first in output
level, frequency response, S/N ratio
and THD, Linearity was a tie for first
with the Alpine 7904. The CDX-6020
was not a model of perfection, howev-
er. The unit's ability to correct for
dropouts was the worst of all the units
tested, though it's in the range of ac-
ceptable performance.
APEL ranked the Alpine 7904
second of the
four. In most in-
astances, the Al-
pine 7904 meas-
ured very close
to the Sony
CDX-6020. Lin-
earity, in faet,
was the best of all
four models that
we evialuated, THD, though, at 1KHz
and at 31 Hz was third best,

The Sanyo ECD4000 ranked third
best in the lab, but the failure of our

CD/TUNER

SPARKOMATIC SR600
Serial No. 077174

PRICE: 5399

OVERSAMPLING RATE: 2x

What it lacks in CD performance, it
makes up for in the FM-tuner section. It's
a good all-around parformer.

sample in the vibration test puts it
squarely in fourth place overall, In
the lab, the Sanyo ECD4000 tested
third, but its ability to correct for
dropouts was superior to all. The /N
ratio is just slightly better than the
Alpine 7904. Linearity, though, was
worse than the Sparkomatic SR600.
Linearity for both the Sparkomatie
SR600 and Sanyo ECD4000 was sub-
stantially poorer than the Alpine 7904
and the Sony CDX-6020.

APEL ranked the Sparkomatic
SR600 fourth in performance but,
again, the failure of the Sanyo model
gives it a real-world ranking of third.
On paper, the output voltage of the
SR600 is the highest, but this advan-
tage is nullified by the lowest S/N
ratio in the group. Test results for
different criteria sometimes have to
be viewed in relation to one another.
The SR600's ability to correct for
dropouts was identical to the Alpine.

(Please turn to page 54)

M (AR | B | SRR
CDSECTION
Qutput Voltage 1.57 1.96 2.03 210
Wﬂ +0,42dB 1o +0.63dB o +0.07dB to +0.58d810
(20Hzto =0.33dB - 0. 4508 =(.42d8 =1.08d48
Signal/Noisa Ratio (@ weightad) in dB 931 234 945 B0.4
T ] ] 2 B
Linoarity Ermor, Worst Case (& —80dB) +0.87 +8.84 -1.02 +8.35
Phase Difference Between Channeis +1.2 =413 -17.1 -40.3
(@ 20MHz (degrees)
mmu ) 1.3 24 1.0 13
Dropouts 2x15 2u2d 2x1.0 2x1.5
{2 pertrack, 2 x 0.1 to 2x 3.0mm)
FMSECTION
Mono Sensitivity (uV/Ohma) 3276 26875 2775 2575
Capture Ratic (dB) 22 25 1.8 25
Signal/Nolse Ratic (d08) ) B4 ] &0
Total Hermeonlc Distoriion (percent) 068 0,30 038 02
Sterso Separation | 1KHz) 38 a8 38 a5
DIMEMNSIONS (in.) 2xTaTls 2x6%mx T 2x Tt e 20t s

od
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PLUNGER

ADJUSTABLE
WRENCHES

PUTTY

sAW

TEFLON

WASHER
ASSORTMENT

TOOLS
BASIC

PLUMBING
TOOLKIT

TEXT AND PHOTOS
BY MERLE HENKENIUS

E VERY PLUMBING system acts
up oceasionally. And, while some
problems simply require routine
maintenance, others are less predict-
able and may require special tools to
get the job done. Because labor costs
on service calls to correct minor prob-

POPULAR MECHANICS  JULY 1990

PACKING
STRING

HANDLE
PULLER

lems can amount to over 90 percent of

the bill, a basic household plumbing

kit will pay for itselfin short order.
The trick is in knowing which tools

you'll need to own and which are bet-

ter rented or left to the pros. The fol-
lowing kit iz one that will serve most
households well. There will be varia-
tions, of course, but we'll address
these as we go along,
Plunger—Every household should
have a good plunger for unclogging
sinks, tubs, toilets and floor drains.
The important consideration is the
depth of the cup. Because plungers
push and pull air and water to break
clogs, the greater the volume of air in
the cup, the greater the force.

The plunger shown has a deep cup
and a collapsible funnel. When the

SLIP-JAW
PLIERS

/ COMBINATION

SCREWDRIVER

®
PIPE-JOINT
COMPOUND

funnel is folded in, it can be used on
standard basin fixtures. When ex-
tended, it has the power to ¢lear par-
tially clogged toilets. Avoid smaller
plungers, While they're easy to store,
you'll get little clog-busting force.
Dralnsnake—Y ou'll find a variety of
drain enakes on the market, from sim-
ple coils to heavy-duty closet augers.
The model featured here, with its
handle, housing and erank, is the most
versatile and powerful for the money.

While some auger manufacturers
suggest snaking directly through sink
strainers, you'll get much better re-
sults by removing the trap and snak-
ing into the drain line. Snaking a
clogged line is only part of the job. Al-
ways follow with a thorough plunging
and plenty of hot water.




To uze a handle puller, insert the stem of the
puller into the handle's screwhole and clamp
the sides around the handle. Then, thread
the puller handle imward to gently draw the
faucet handle from the stem.

ustable wrench—A f-and a
10-in. adjustable wrench will handle
most plumbing needs. Use the small-
er one whenever possible. Many
Elumbing nuts such as compression

ttings and stool bolts can be over-
tightened, and you'll be able to feel
the resistance of the nut with a small
wrench easier than with a larger one.
Of course, these two wrenches will be
useful in other projects as well.
Pipe wrench—A pipe wrench may
not be necessary if you live in a fairly
new home with plastie and copper pip-
ing. If, however, you'll be working on
ed-iron piping, pi?e wrenches
are a must. In fact, you'll need two:
one for the fittings and another for
backholding the ﬁu'pea. thus prevent-
ing a leak elsewhere. A 10- or 12-in.
wrench will suit most residential

piping.

Slip-jaw pliers—Slip-jaw pliers are
a good substitute for pipe wrenches in
a modern home. They are adjustable
in size and can be used to loosen P-
traps, tighten packing nuts, change
disposers and replace faucets. Most
have toothed jaws for a better grip,
but some have smooth jaws that won't
damage chrome fittings. You might
substitute a smooth-jawed version for
the larger, adjustable wrench to get
greater versatility and spanning
width for about the same money.
Allen wrench—7You'll find that a
few plumbing fixtures have Allen-
screw fasteners. These are often used
on faucet handles and on some tub
spouts. Allen wrenches can be bought
in assortment pac! & or individual-
ly and come in handy for other jobs
around the house and shop. The
wrenches shown fold into a single
handle to reduce the chance of one or

more being lost.

\When using a drain snake to clear a clogged
tub drain, first remowve the cover on the over-
fiow opening and take out the tripwaste
mechanism. Then snake through this open-
Ing. Follow with hot water and plunging.

Basin wrench—Basin wrenches are
designed for changing faucets in ex-
isting sinks. Their long handles and
flip-over jawe allow you to reach up
behind the sink to loosen and tighten
fastening nuts and supply-riser nuts.
A basin wrench also comes in handy
for replacing elements in an electric
water heater, where the metal cabi-
net prevents a normal wrench from
reaching the element nut.
Miniature hacksaw—Too often,
ou simply won't be able to fit a large
w into the cramped spaces as-
sociated with many repairs. In these
cases, the miniature version can be a
lifesaver. It's available with a packet
of long-lasting replacement blades

Uze a basin wrench to turn difficult-to-reach
faucet nuts. Its long handle easily fits be-
tween the sink basin and wall. Wrench jaws
flip from one side to the other for either loos-
ening or tightening nuts.

and can be used to saw through stripped
toilet-seat bolts, stuck drain-strainer
nuts, recessed closet bolts, copper,
iron or plastic pipes within joist
spaces, and other difficult situations.
Screwdriver—0f course, an assort-
ment of screwdrivers is essential in
plumbing, as in most household re-
paire. Two sizes of Phillips and two
gizes of standard screwdrivers will do
fine. For added convenience, you
might choose a combination screw-
driver. The 4 In One model shown has
four sturdy driving tips. While one is
inuse, the remaining three are tucked
away inside the stem.

Tubing cutter—Wheeled tubing
cutters are the best way to cut copper

SPECIAL TOOLS

HE KINDS OF fixtures and com-
ponents that you have in your
home, and the demands that you or
your family place on the plumbing
gystem, may influence your tool
choices. If, for example, you live in a
fairly new home, where drain clogs
are not likely to accumulate for years,
then you may not need to own a drain
snake at all. On the other hand, if you
have small children who like to flush
foreign objects down your toilet, then
even an ordinary drain snake might
not be up to the job. A better choice
would be a closet auger. A closet au-
r is a snake designed only for toi-
ets, Its cable is encased in a hook-
tube that forces the cable over
the toilet trap. It is much more effec-
tive on toilets than ordinary snakes.
If most of your faucets are of the
compression variety that use replace-
able valve washers, you may want to
invest in an inexpensive valve seat-
removal tool. If a faucet drips soon

after replacing its seat washers,
suspect a defective seat. A seat witha
channel cut across its rim will chew up
washers in a few weeks' time. By re-
placing the defective seat, you can ex-
pect to get years more service out of
your older faucet. —MH.

Damaged faucet-valve seats can ruin wash-
ers. To repair the faucet, unthread the seat
from the faucet body with a seat-removal
tool. Then, install an exact replacement seat
and fit appropriate valve washers.

&4
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and plastic pipes because they leave
uniform edges.

Most cutters, however, are too big
for the tight spaces common to many
plumbing jobs. The best solution is to
choose a miniature tubing cutter,
commonly ealled a thumb cutter. To
use this tool, gimply tighten the cutter
around the pipe, rotate it, and then
repeat until the pipe is cut through.
Unless you'll be installing lots of new
water piping, where speed becomes
an issue, a small thumb cutter is a far
better choice.

Handle puller—A handle puller is
essential with some kinds of faucets
and completely unnecessary with oth-
ers. If all your faucets have plastic
handles or are of the single-lever vari-
ety, you shouldn't have trouble re-
moving a handle, If, on the other
hand, your faucets have metal han-
dles that slide directly over brass
stems, corrosion can literally fuse the
handles to the stems. In this case,
only a handle puller will break a han-
dle free without damage. The advan-
tage of a handle puller is that it exerts
steady, even pressure until the corro-
gion bond is broken.
Torch, solder and flux—If some of
your plumbing improvements will re-
ﬂuire soldered joints, don't be intimi-
ated. Buy a small propane or MAPP
gas torch with replaceable tanks, a
small tin of flux and a roll of lead-free
solder. (The EPA has prohibited the
use of high-lead solders in plumbing
since June of 1986.)

Many torch kits come with solder-
ing instructions. Read the instrue-
tions and practice with a few fittings
and some copper pipe. If you buy a
self-cleaning flux, you won't even
need to sand the pipe and fittings.

Gas torches are also useful in break-

ing loose stubborn iron fittings. Sim-
ply apply heat to the fitting side of the
joint. The heat will expand the fitting
and loosen the corrosion bond.
Plumber’s putty—Futty is used pri-
marily in fixture draing—where drain
spuds pass through fixture openings.
In these cases, roll the putty into a
ropelike string about 8 in. long. Then,
presg it around the drain flange before
inserting the drain through its fixture
opening. As you tighten the drain, the
putty will flatten out, filling any voids
in the joint. Trim the excess putty
from the flange.
Pipe-joint compound and Tefion
tape—Use pipe-joint compound on
threaded joints, trap washers and on
all compression joints in the water
system. It serves as a lubricant when
tightening a fitting and also fills voids
within the joint. iTeﬂon—ha&e com-
pound is more versatile, because it
will not damage plasties, as will petro-
leum-base compounds.

Teflon sealant also comes in tape
form for use on threaded fittings. The
primary advantage of Teflon ta[)e is
that it withstands the heat of a solder-
ing torch. This allows you to solder
pipe to adapter fittings after the sys-
temis assembled.

Heat-proof grease—If you'll be do-
ing any faucet repair, especially on
compression-style faucets, heat-proof
grease will be important. As its name
implies, it is resistant to heat and will
not dissolve from the hot side of a fau-
cet. Heat-proof grease will substan-
tially increase the longevity of a
faucet repair and should be applied to
the washers and moving parts of ev-
ery faucet and valve you repair.
Washers and packing string—If
you own cartridge-style faucets,
you'll simply replace the cartridges to
make a repair. If you plan to work on
compression faucets and valves that
have renewable washers and seals,
then you'll need an assortment of fau-
cet washers, washer serews and some
packing string. The washers and
screws are usually included in the
same packet, while packing string
must be bought separately. The as-
sortment shown here also includes
flat washers for chrome P-traps.

When replacing faucet washers,
feel around the faucet seat to deter-
mine whether a flat or beveled washer
isinorder. If the seat has a raised rim,
use a flat washer, If the seat is re-
cessed, use a beveled washer,

Packing leaks appear around the
handles of the faucet when the faucet
is turned on. By raising the packing
nut and wrapping packing string
around the stem beneath the nut, the
problem is solved. As the packing nut
18 tightened, the strinﬁﬁs compressed
against the stem and fills the voids. P

BOOK REVIEW

' F YOU'RE a homeowner contemplating a home-im-
provement or renovation project, the Home Improve-
ment Cost Guide is a must-have reference.

This book will prove indispensable in helping you deter-

mine the cost of projects ranging from kitchens and baths,
to additions, decks and garages. Whether you'll do all the
work yourself, hire a contractor for the difficult chores, or
even have a pro handle the entire job, the information will
give you an idea of the bottom line—before the work
starts, The book even contains cost tables that reflect con-
tractor fee variations around the country.

The Home Improvement Cost Guide presents T4 proj-
ects, both interior and exterior. It not only details the
materials required, but supplies estimated man-hours to
mﬁflﬂiﬂ“ for three do-it-yourself skill levels: beginner,
handyman and expert. Also included are construction pro-
cedures, helpful tips, precautions and assessments ufcﬁfﬁ—
culty for the various operations involved.

Each project is headed by a clear illustration showing
typical design and construction. The data that follows is
presented in a neat, easy-to-follow format. Priced at
$29.95, this paperback is available at bookstores or direct-
ly from R.8. Means Co., Ine., 100 Construction Plaza, Box
800, Kingston, MA 02364. —Rosario Capotosto
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Attic Heat

I have a 3-year-old, Chalet-style
house with about 2400 zq. ft. of living
space, About 1000 sq. ft. of that space
is attic. The rest is divided between
floor-level and loft-living space. The
attic gets extremely hot in the sum-
mertime.

What's the best way to reduce the
heat in the attie? Should I use a ridge
vent, an attic fan or a roof-mounted
ventilator?

Any help you could give would be
appreciated.

TOM EGBERT
CARMEL, IN

The two items of concern regarding
attic ventilation are moisture control
in the winter and heat removal in the
summer. Without ventilation, an at-
tic's summertime temperature can
easily build to over 140° F. Since re-
mouing heat requires more air move-
ment than removing moisture, the
venting system should be designed
for summerconditions.

From an energy conservation point
of view, a ridge vent with continuous
soffit vents is the most efficient, since
it relies only on air convection. How-
ever, if your main concern is fo reduce
the heat buildup, then you mght try
a thermostatically controlled roof-
mounted ventilator. The thermostat
is set to the temperature at which you
want the fan to start, usually around
95° F. Although I haven't done a sci-
entific survey, my experience from in-
s)i:ecting thousands of attics during
the summer is that attics with power
vents were not as hot as those with

ridge vents.

POWER
VENTILATOR

Power ventilator is an effective means of
remawving hot, molst alr from an attic.

Smoke Detector |
Location

To afford the earliest possible warn- |
ing ina fire, it's important that a
smaoke detector be located properly on
a wall or ceiling. ;

Smoke is lighter than air and rises
with convection currents, but notasa
stratified layer. Smoke will bounce
off the walls as it rises, leaving a dead
airspace about 4 in. wide and deep at |
the corner of the walls and ceiling. A
smoke detector placed in the space
may not detect smoke until the room
is filled with smoke, precluding the
possibility of an early warning and a
safe escape.

Ceiling-mounted smoke detectors
should be mounted outside the dead
airspace. Wall-mounted smoke de-
tectors should be mounted below it,
but not more than 12 in. below the
ceiling.

Neither wall- nor ceiling-mounted
detectors should be placed near a
light fixture or a ventilation grille
that could block smoke from reach-
ing the detector.

CEILING-MOUNTED

Paosition smoke detectors away from dead alrpace at comer of celling and whall,

Lighten Up Dark Siding

1 recently purchased a raised ranch
with cedar clapboard siding that was
painted with a dark brown, semi-
transparent stain (Cabot's Cordovan
Brown). How can 1 lighten the color of
the siding?
CHRIS LYPIDES
NEW FAIRFIELD, CT

I contacted Samuel Cabot, Inc. to an-
stwer your gquestion, and I learned
that they have three types of stain in
terms of pigment content. The thin-
nest, and the one that absorbs into

| wood the most, is semitransparent.
| The next thickest stain is semisolid,

and the thickest, solid.

Because semitransparent has the
least pigment in it, the less likely it is
to hide a darker color, They recom-
mend you apply a couple of coats of
semisolid or solid stain. They sug-
gest you try a beige,

The company makes three free
samples available, if you would like
to try out one of the colors on an in-
conspicuous piece of siding. For more
information, write to Customer Ser-
vice Department, Samuel Cabot,
Inc., 100 Hale St., Newburyport, MA
01950. ™

Service Tip
The Ameriean Bﬁﬁ:r of Home
“The Facts About Exterior
Walls.” The brochure can help
homeowners who are planning to
re-side their house. It explains the
surfaces, which include stucco,
Rl S A,
aluminum,

“ing. It contains a comparison fact
chart of the various wall surfaces
with regard to maintenance, in-

For your copy, send £1 and a

- self: i en :

to ASHI Brochures, Tth Floor,

3299 K St. N.W., Washington,

D.C. 20007,

M3 YO HAVE A HOME-MAINTENANCE
OR REPAIR PROBLEM?

ol it ask Normaon about it. Send vour guestion fo
Homeowners Clinie, Popular Mechanics, 224
Weast 57th St., New York, NY 10019, While letters
cannof be ansuered individually, problems of gen-
eral interest will be discussed in the eolumn, For
o howme- irand maintenance help, gel PM's
Home Care Guide, 85 .95 posi, . Send your or-
derfal to Popular Mechanics, Box 1014, Rodio City
Station, New Yark, NY 10001

PRAILLUSTRATIONS BY EL LIFYNGE]
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PRODUCT TEST

NEW
VACUUM
CLEANER

TEXT AND PHOTOS BY
THOMAS KLENCK,

Associate Home and
Shop Editor

T WASHES carpets and uphol-

stery, mops and dries floors,
cleans up standing water, and dry
vacuums with a strength usually
found in only heavy-duty shop vacu-
ums, It’s called Viax, and it’s the latest
and one of the most complete ap-
proaches to home cleaning.

Vax isn't exactly one machine that
does many things, but rather a basie,
8.4-amp vacuuming unit that can be
converted from dry to wet operation.
For dry vacuuming, a dust bag is in-
stalled in the tank over which a filter
section is fitted. At the end of the 3-
piece, stainless-steel wand, you ean
mount the usual accessories, includ-
ing a novel carpet vacuuming head
with an air-driven, rotating brush.

For vacuuming liquids into the 8%
qt.-capacity tank, you remove the
dust bag and replace the filter section

Mare of a cleaning system than a

simple vacuum cleaner, Vax comes
with a full range of vacuuming and
washing components, Including

Assembled Vax

[right ) Is showm with standard
foor attachment for use
on hard floors

and carpets.

with the reservoir section. To wash
carpets, floors and upholstery, the
reservoir is filled with hot water and
Vax deterpent. A plastie tube clipped
tothe wand siphons the solution to the
eleaning nozzle. Although the system
is simple, it doesn't work when the
nozzle is higher than the detergent
level in the tank—you have to raise
the machine to handle most uphol-
gtery chores.

For hard floors, the mop accessory

has a foam applicator on one side, and
a vacuuming head on the other side
for removing dirty water and drying
the floor,

Vax is effective and comes with ev-
erything you need, including deter-
gents. About the only thing it lacks is
a storage rack for holding the accesso-
ries and components. It's available at
Sears Brand Central for about $400.
Contact Vax Appliances, Inc., 30400
Solon Rd., Solon, OH 44139, ™

For dry vacuuming. reusable dust bag fits in
tank, and filter section s placed on top. Ad-
ditional fliter under motor cleans air.

)

Rather than using a separate motor, Vax ro-

tary-brush carpet attachment Is powered by
airflow and internal impelier.

To wash carpets, dust bag and filter are re-
placed by reservoir. Plastic tube carrles solu-
tion from reservoir to washing head.

L S - : e 1
P E'i-l 2 4
| -

Detergent solution feed s controlled at han-
die. It can be set for continuous washing, or
operated intermittently with trigger.

Carpet washing head circulates detergent In
fibers while drawing dirty water Into tank.
Afurwmhlng.nxﬂmdﬂﬂmpﬂ.

Mop attachment carries detergent In foam
pad. Oppaosite side of attachment serves as
vacuum head for removing dirty water,

POPULAR MECHANICS ® JLILY 1990
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APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Basket Case

I have a Sears Kenmore washing ma-
chine model 110.S7004610W00, serial
No. C04172538. I want to remove the
basket. I've removed all parts includ-
ing the locknut, but I am still unable to
loosen the basket.

What can I do?

GLEN C. JOHNSON
OTISORCHARDS, WA

Qver the years, water, detergent and
dirt have probably gotten between the
aluminum drive block and the wash-
er basket and have begun to eat away
at the drive block. This corrosion is
probably causing the basket to stick
to the block making the basket diffi-
cult to remove. To free the basket,
pour a little penetrant, such as WD-
40 or Rust Buster, into the flange
opening at the top of the drive block,
and let it soak in.

Then, reach into the basket with
both hands and grab the inside
flange at the top. Using your palms,
push down on one side then the other,
rocking the basket up and down. Ro-
tate the basket 90°, and again force
the basket up and down. Continue
doing this until the basket breaks free
from the drive block. Lift the basket
out of the machine. Then, remove the
drive block by spreading the slot in
the block with a screwdriver blade
and lift it off the shaft. Wipe the bas-
ket surfaces clean. Replace the block
and reinstall the tub.

Needs A Book

I enjoy working on appliances as a

hol:ll-jl‘:]l:,r}:md needga houlffhat COVErS 8

wide range of repairs on different

appliances.

Any information you can give
would be greatly appreciated.

JAKE WHISNANT

BOILING SPRINGS, NC

Your local library should prove to be
Fmd source of information on ap-
iance repair. Check in the Home
Repmr section, There, among the
many books offered, you should find
the Popular Mechanics Home Appli-
ance Repair Manual. This manual,
though now out of print, has a lot of
step-by-step procedures to help you
diagnose andb repair appliances.

RIMSE DISPENSER
COVER

RIMSE DISPENSER
(=l

SHAFT STLID

wmk‘::

AGITATOR

rUI'.'I RING

RUBBER TUB RING

- BASKET
SIDE FLANGE

GASKET |/
AGITATOR SHAFT

A washer bazket is difficult to remove when
the drive block sticks to it. Use a small
amount of penetrant and work the basket
loose. Pry open the drive block with a screw-
driver and replace It.

Beater Banter

I am inquiring about beaters for a

Sunbeam Hand Mixer Model J.C.,

100 volts, 65 watts. Does anyone
make or have beaters available?

ROMAN COLLING

SPENCER, 1A

To get a replacement set of beaters for
yourapproximately 20-year-old mix-
er, either contact your local Sunbeam
parts dealer, or call the company’s
parts order center at (800) 227-7449.
The beaters for your vintage mixer
are still available under part No.
2187 and cost $3.50 each, plus $2
postage, from Better Brands, 3611
Prospect Ave., Cleveland, OH 44115,

Old Stove Switch

We own a G.E. electric range model
J406W1M2, serial No. OM21559A,

which has given us faithful service for
many years. One of the pushbutton
switches has finally given out and
must be replaced.

Our local serviceman says the
range is so old, he can't find a parts list
miecrofilm on it, much less order a re-
placement part. It seems a shame to
replace a fine stove just because one
part has failed.

Can you please advise us on how to
obtain a replacement pushbutton
switch?

HUGH G.J. AITKEN
AMHERST, MA

I suggest you contact South Eastern
Range Parts Manufacturing Co.,
Gastonin, North Carolina. There isa
good chance they can help you geta
replacement switch for your vintage
range.
First, remove the old switch from
the range and jot down any numbers
you find on it, as well as the number
of buttons and electrical terminals on
it. Then, call the company at (800)
438-8364 and provide them with this
information.

They'll check to see if the part is in
stock or if the old numbers have
changed to new numbers. Ifthey have
the part, they'll quote you a price over
the phone. If they can't match the
numbers with a stock part, they may
ask vou to send them the old switch,
so they can match it toa similar or af-
termarket switch.

There is a good chance that they
can help you extend the life of your
range. ™

Service Tip

Here's a tip zent in by Gre
Funke of Polson, Montana.
the sediment off the bottom of an
electric water heater using a
wet/dry vacuum. First, shut off
the heater’s power , and re-
move its access panel. n, re-
move the lower

Now, cut down an fumnlnu
cutoff plaztir: oil mtaimr
and secure it to vacuum’s eor-

, tape a cutoff section ufm
den hose to the funnel’s end. Poke
the garden hose into the heater ele-
meztholeandmupm.udi-
m .

DO YOU HAVE AN APPLIANCE PROBLEM?
Just ask Steve about it. Send your question, along
with the model and serial numbers, io
Clinic, Popular Mechanics, 224 West 47th St.,
New T’nr.i NY 10013. While letters cannot be an-
suwwred mdw:duah’y problems of general interest
will be discussed in the column.

&8
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MAINTENANCE

POWER EQUIPMENT
FUEL AND OIL

BY GUS G. SHEPHERD
PM lllustrations
by Don Mannes

F YOU'VE recently upgraded
your lawnmower, tiller or other
piece of gas- puwemd outdoor equip-
ment with one of the latest models,
you may have noticed that small-
engine manufacturers are no longer
content to produce the same stodgy
EnEinE design year after year.
And, unless you've been utilizing
horsepower of the 4-legged vari-
ety for the past 20 years or so,
you've probably seen a few
changes in the kinds of oils and

gasolines available at the corner Wil

service station.

Combine both of these develop-
ments, and you have a recipe for
confusion—at least when it comes
to maintaining and operating your
outdoor power equipment. Knowing
which oils to use and what gas to buy
nnt only he hmi]] to ensure that your

sment function properly, but
c-::ui actually save you money.

The new engines

After generations of lagging behind
contemporary automotive designs,
outdoor power equipment engines are
rapidly being modernized. Tradition-
al valve-in-block, L-head engines
—common to nenri:,r every piece of
outdoor power equipment up until a
few years ago—are now being super-
seded by compact, high-efficiency
overhead-valve (OHV) powerplants.

For many, the new generation of
engines may seem like a needless
complieation. However, these new
powerplants can he built lighter and
more compact, making the equipment
they drive easier to handle. And, they
run cooler, eontrol oil consumption
better, and can be designed to require
very little maintenance.

As engines become more sophisti-
cated, however, their fuel lubri-
cation requirements change. For
example, some new equipment is less
tolerant of modern, alcohol-blend
fuels because of the plastic compo-

of today’s gasoline dispensed at the
pump often ineludes aleohol to in-

crease the octane rating. And, aleohol

nents in the fuel system. The makeup |

atep, |
Although this is a minima
problem for cars that are
driven regularly, it can cause balky
starting in outdoor equipment that's
used infrequently.

Alcohol-blend gasolines have be-
come more prevalent in recent years,
and up to 10 percent (by volume) of
ethJ'] aleohol is allowed by EPA stand-
ards. These blends are common in
areas where poor air quality dictates
gasoline formulations that include
oxygen-bearing additives to reduce
carbon monoxide emissions.

has an affinity for wal

FUEL PHASE SEPARATION |

Alcohol, used to Increase the octane rating.
absorbs moisture from air that can then col-
lect in fuel system. Alcohol and water sepa-
rate from gas after about 30-days storage.

esign sophistication

e y bring with it some fuel prob-
ems 'OHV engines can simplify
your maintenance schedule. Because
the valve mechanisms require con-
tinuous lubrication, these engines
commonly uge an oil pump and an
automotive-style filter. Full filtration
of the oil means that the oil-change
interval can be longer. But always
cheek your owner’s manual for the
correct information on your specific

engine,

Gasoline requirements
Every nrsupp]terofanm]ienmnea
—twao cyele or four—recommends the
use of regular-grade, unleaded gaso-
line, regardless of how old your en-
gine is, The principal reason for this is
that unleaded fuels form far fewer de-
Eﬂﬂitﬂ on the piston and in the com-
stion chamber. § plug fouling

is less likely with unleaded fuels, too.
Before unleaded was in wide-
spread use, removal of the cylinder

head at regular intervals was re-

quired to remove combustion de

its. The combination of unleaded fuels

and OHV engine design makes this
rocedure a far less frequent chore.
alve seat deterioration with un-

leaded fuels has not proven to be a

POPULAR MECHANICS ® JLILY 1590

problem because outdoor power
equipment rarely runs under the con-
stant high loads of a car engine.
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The latest OHV engines do, howev-
er, require a higher-octane gas than
the?l%er L-head (also called side-
valve or flathead) designs. Briggs &
Stratton, for example, calls for 85-
octane gas in its Vanguard OHV en-
gines, whereas TT-octane fuel will suf-
fice for the older L-head engines. If
you stick with 87-octane gas or better,
you'll have no trouble, although
there's no advantage in buying a pre-
mium- e gasoline.

Furﬁ:r:gsmrage periods, it's a good
idea to drain the fuel tank and run the
engine until the carburetor is dry.
This is even more important if you're
using an alcohol-blend fuel. Any gas
containing alcohol will undergo phase
separation after about 30 days stor-
age, dividing the fuel into three
layers—water at the bottom, aleohol
in the middle, and stale fuel at the top.
One way to counteract this problem is
to use a fuel stabilizer, such as Briggs
& Stratton Fuel Additive. This prod-
uet also contains detergents and rust
inhibitors. Avoid using fuel system
dryer additives not expressly de-
signed for small engines, especially 2-
stroke engines. These additives may
contain compounds that are incom-

tible with magnesium and other

ight-metal components.

Two-stroke engines are particular-
ly sensitive to aleohol content because
of the need to keep the oil portion of
the fuel mix from settling out. Buy
name-brand gas from a reputable
dealer and, by all means, avoid gas
that contains methanol rather than
ethanol. Two-stroke engines that uti-
lize an oil-injection system rather
than oil/gas premix are less affected
by aleohol content.

Oills and changes

To eireulate the oil through the valve
mechanism, most OHV engines incor-
porate a gear-driven, positive-dis-
placement pressure pump. This
replaces the old connecting rod dipper
that simply splashed crankease oil to
internal parts. The constant flow of
lubricant in the new design helps to
cool the engine and, by including a
filter, the oil-change intervals have
been lengthened. Briggs & Stratton,
for example, now calls for changes
after 50 hours of use {}3 filtzg:

uipped engines as o ed to a i

ﬁgurp]?;ﬁt mip the old ?l?:ad models.
Kohler calls for a 100-hour oil-change
interval on their OHV engines. When
an engine is rebuilt, or a new short
block is installed, the first oil change
should oeeur after 5 hours of opera-
tion. Always check your manual for

25 HOURS BETWEEN OIl CHANGES

50 HOURS BETWEEN QI CHAMNGES

Manufacturers recommend a higher-octane gas. and allow longer time between oll changes,
with pressure-lube, filter-equipped OHV engines. Data shown Is typical for Briggs & Stratton
engines. Check your owner's manual for your englne’s requirements.

specific oil-change information.

Another benefit of the new OHV
engines is a greater tolerance for
multigrade ocils. Most manufacturers
call for 10W-30 oil at temperatures
above 32° F, and 5W-20 below that
temp. There are widely differing
opinions on the use of 10W-40 oil be-
cause of the viscosity-improving addi-
tives needed to span that wide range
of grades that have been blamed for
harmf_:]]l;l'[iukgnhg ]céfa the lubricant—
eg in air-cooled engines.

ﬁltigmde oil will make cold start-
ing easier in winter. Use an oil
marked with an API (American Pe-
troleum Institute) Service Class of SF
or SG. Winter starting may also be
easier with synthetic oil. Most manu-
facturers consider synthetics accept-
able substitutes, though they offer
little advan in warm weather and
have high initial cost.

Although you can use multigrade
oil in the crankease of your traditional
L-head engine, manufacturers have
generally recommended single-grade
oil, elaiming that less oil is consumed.

All small-engine manufacturers
warn against the use of supplemen-
tary oil additives, pointing out that
the relatively high operating tem-
peratures of air-cooled engines may
cause the additives to thicken and ac-
tually impede lubrication. Also, the

small oil capacity of these engines
means that an extra additive simply
displaces vital lubricant.

o-stroke engines require special
oil, whether they use an oil/gas pre-
mix or are equipped with a separate
vil-injection system. These oils are
specially formulated to stay in sus-
pension for a long period of time ina
premix application. Because they
only pass through the engine briefly
(they're burned with the gas), 2-
stroke oils contain fewer additives
and detergents.

The eritical attribute of these s
cial oils is a low ash content. This
keeps spark plug fouling to a mini-
mum and reduces carbon deposits in
the exhaust ports. A certification
stamp from the National Marine Man-
ufacturers Association (NMMA) is
your best guide to 2-stroke oil quality.
For extreme cold-weather duty, you
may want to use special snowmobile
2-stroke oil.

Mot only does progress in engine
design affect your choice of fuels and
lubricants, but new formulations do
as well. The best way to ensure long
service is to change the oil regularly
using quality products. Keep your gas
supply fresh by storing a minimal
amount and always buy from a reli-
able source that offers low-alcohol-
content gasoline. ™
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SHOP PROJECTS

DESK
MAKING

It’s the heart of a home office. Sometimes, when
space is limited, it's the office itself.

Either way, a functional and attractive

desk is a great addition to your home.

Here are three eye-catching, but
simple-to-build, versions.

M PHOTO BY 1 R ROST
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These Piranhas Gan

Devour A Cow In Just 3% Minutes.

Black & Decker's®carbide-tipped
Piranha® circular saw blades will eat
just about anything and fast Because
these blades combine the durability of
carbide with the cutting speed of steel.
And their patented, curved teeth are
razor sharp, allowing Piranha blades
to cut faster and easier than ordinary
carbide-tipped blades.

Moreover, Piranha blades last up
to 50 times longer than steel blades,

“A trinderh o i | DuPont 0 Peemoun and T
& 1950 Bsch & Decia |15 Ing

which makes themextremely ferocious
for an extremely long time. And they're
even resharpenable.

There's a Piranha blade for nearly
every application. We even make four
Teflon* coated blades, each designed
to zip right through pressure-treated
lumber, green or wet woods without
gumming up.

Available in either 714" or 10" sizes,
Firanha Teflon™ coated blades are ideal

for building decks, porches and other
outdoor projects. And they'll also last
a whole lot longer than conventional
carbide bladeswhen cutting pressure-
treated lumber,

So unleash a Piranha® blade on
your next job, Or better yet, unleash a
whole school of them.

/@ BLAGK & DECKER



DESK MAKING

THIS WRITING table is con-
structed with two of the most
elegant hardwoods available,
cherry and mahogany. Both have

- = been prized by generations of wood-

workers for their beauty and dimen-

m. l sional stability. The top panel is
mahogany plywood edge banded with

solid mahogany strips that are mi-
. . tered at their corners and secured
An elegant 2-tone writing table that’s to the panel with splines. Using

surprisingly simple to build.

Color photo: | R Fost
Black-and-white photos: Neal Bamert

BY NEAL BARRETT Photastylist: Gate Herni
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DESK MAKING

plywood, as opposed to solid wood,
makes the top relatively simple to
make.

The base is ebonized cherry. Aneb-
onized finish is one in which the wood
is considerably darkened, to look like
ebony; while still allowing its grain
and character to be evident. The topis
stained with an aniline dye to bring
out the mahogany’s warm red tones,
and then given a traditional brushed
varnish finish. This gives the topa
satisfying sheen and adequate protec-
tion against the abrasion that results
from books, picture frames and, of
course, writing, whether on a blotter
or on the surface itself.

We hope that the result of our com-
bining tones and textures achieves a
quiet elegance that belies the table's
simple, but sturdy, construction.

For the table legs, use either 3-in.-
thick cherry, or glue up thinner stock.
If gluing up the legs, start with slight-
ly oversized stm:Eaand cut the work-
pieces to dimension after the glue has
set. Use aradial-arm saw or table saw
to crosscut the leg blanks, Clamp a
stop to the radial-arm saw fence, oron
an extension to the miter gauge, to
ensure the legs are crosseut to the
same length.

e o
3 With leg secured between bench dogs.
use a sharp chisel and mallet to square the
ends and smooth walls of mortise.

& After the leg has been smoothed, con-
nect the mariks at the top of the leg to those
on the bottom to draw remaining facets.

/M

Lay out the uctagun shape of the
legs on both top and bottom ends of
each leg blank, Note that the legs be-
gin to taper 4 in. down from the top,
and they measure 1 in. across at the
bottom.

Mark a line around each leg about 4
in. down from the top to indicate the
start of the taper (Photo 1). Extend
the octagon corner marks down the
face of the legs. Then mark the posi-
tion of the apron mortises on the leg
faces. Next, clamp a fence on the drill
press table, to help position the work,
and use a Y%-in.-dia. drill bit to bore
overlapping holes. Remove most of
the waste from each mortise (Photo
2). Then, use a sharp chisel and mallet
to square the ends and smooth the

1 Draw line around leg to mark where it
starts to taper, and extend taper lines
down leg. Mark for the apron mortises.

walls of the mortise (Photo 3).

Next, use a band saw or sabre saw
to make the taper cuts (Photo 4). Cut
on the waste side of the line. Then
clamp the leg to the workbench, and
use a belt sander to remove saw
marks and bring the taper right to the
line (Photo 5).

Mark the taper for the remaining
sides on the newly cut surface, and
saw the next tapers. Again, smooth
the tapers with the belt sander work-
ing down to the layout line,

Mark the lines for the remaining leg
facets (Photo 6). Rough out these fae-
ets with a ¥-in. chamfer bit (Photo 7).
Clamp the leg to the workbench, and
finish shaping the leg with a hand
plane (Photo 8).

2 To clear mortises, butt leg against fence
clamped to drill press table and bore over-
lapping holes with “s-in-dia. bit.

& Cut the leg tapers on a band saw, Feed
the leg smoothly Into the blade, and cut
Just to the waste side of the taper line.

7 Use a chamfer bit in a router to rough
out remaining leg facets, Each chamfer
should be about ¥: In, wide,

8 Finish shaping the legs with a hand
plane. Work in direction of grain. If used
against grain, plane will tear out wood.

5 Use a belt sander to remove the saw
marks and refine leg taper. Be sure that the
workplece is firmly heid to the bench.
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WRITING TABLE

29" HIGH X 30" DEEP X 72" LONG

14" AIDE X 1 12™-DEEP
SPUME GROOWVES

SPLUINE—H-1. H-2 F.
EDGE BAND DETAIL

114" 14"

TABLETOP FASTENER
S/8" NO, B FH SCREW

1-111&" DEEP MORTISE

1-174" NO. B FH SCREW

A 4 (log)

B 2 1x3x66 cherry

C 2 1x3x 24" cherry (apron}

I 4 1x3x 54" cherry (corner brace)

E 1 ¥ x24 x 066" mahogany (top)

F 2 ¥ x3x72 mahogany hand)

G 2 Mx3x3" band)

Hi 2 YMxlx67 plywond )

HE 2 Vix]xZ5" plywood (spline)

Mise.: 12 top KV164T; 28

1 Hn.l! Erm..sm #°-din

% Imutdm:luﬂﬁ_-uﬂawn
et Hhr_l {Nﬂ. Biﬁﬁ-u&ﬂ-}. Medium

Garret Wade, 161
.&md‘ﬂnm NY, in' 10013,

Rip and crosscut the 1-in.-thick stock
for table aprons. Use a stopblock
while erosseutting to ensure that the
aprons are the same length.

Lay out the apron tenons. Using
the dado blades in the table saw, make
the cheek cut for the tenons (Photo 9).
You can leave the blade height in the
same position to cut the shoulder at
the aﬂmn’s bottom edge (Photo 10),
but then raise the blade to cut the
shoulder at the apron’s top edge. Cut
the tenons a hair . Then hold the

POPULAR MECHANICS ® JULY 1990

9 Cut tenon cheeks on aprons using dado
blades in table saw, Butt apron against
fence, and use miter gauge to gulde cut.

apron in a bench hook and pare away
the ridges left by the dado blades us-
m%‘a sharp chisel.

est fit each mortise and tenon
joint. The joints should be snug, but
should not require great foree to bring
together. Finish shaping the aprons
by using the chamfer bit in the router
to cut the chamfer on the bottom edge
of apron members.

k the locations of the tabletop
fasteners along the aprons’ top edges,
and use a Yi-in.-dia. multispur or
Forstner bit in the drill press to cut
each fastener's recess (Photo 11).
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DESK MAKING

Clamp a fence to the drill press table
to keep the apron aligned under the
bit.

Begin the base assembly by joining
two legs to each long apron. Apply
glue to both mortise walls and the ten-
ons, and use long bar clamps to bring
the joints tight. To maintain equal
gpacing at the top and bottom of the
leg, clamp a serap board reaching
from the il:)-ut of one leg to the other
(Photo 12). Cross measure the diago-
nals to check for square, adjust the
clam?ﬁ if necessary, and let the as-
sembly dry.

Complete the base assembly by
joining the short aprons to each side
(Photo 13). Carry out this assembly
on a flat surface to avoid imparting
any twist to the base. Again, cross
measure to check for squareness, ad-
just if necessary, and let set.

Next, cut the corner braces for the
base as shown in the plan. Use the ta-
ble saw, radial-arm saw or a miterbox
to cut the 45° angles at each end. Bore
and countersink pilot holes for the
screws that attach the brace to the
apron. Install the braces at each cor-
ner using 1%-in.-long No. 8 fh screws.

Invert the base and install the %-
in.-dia. glides on each leg bottom.

10 Tip the apron on its side to cut the
bottom tenon shoulder. Lower the blade
helght to cut the top tenon shoulder,

12 Gilue and clamp a pair of legs with an
apron. Clamp a temporary support at the

foot of the legs to maintain proper spacing.

11 Butt apron to a fence clamped to the
drill press table. Use multispur or Forstner
bit to bore recess for tabletop fasteners.

13 Giue and clamp together subassem-
blies with short aprons. Cut cormer braces
to span long and short aprons, and install,

Cut a piece of mahogany plywood to
size for the tabletop. Although we
used lumber-core plywood, other core
types also work (veneer or flake core,
and medium-density fiberboard,
known as MDF'). Use a table saw and
crosscut jig, or a circular saw and a
guide clamped to the panel (Photo 14).

Rip %-in.-thick stock for the top
edge banding. Use the miter gauge on
the table saw to cut the 45° angles at
their ends (Photo 15). Next, use a
slotting cutter and router to cut the
spline grooves in the panel and edge
bands (Photo 16).

Cut the splines from %-in.-thick
plywood or =olid wood. Check that
plywood fits snugly in the groove, as
often Ya-in.-thick plywood is less than
Vi in. thick. If the spline is loose, it
won't accurately align the panel and
edge band.

Gloe and clamp the end edge bands
to the panel (Photo 17). Spread glue
on the panel and edge band and in the
spline grooves. Clamp until the glue
sets. Apply glue to the mitered sur-
faces, and apply the remaining two
edge bands.

Use the chamfer bit in the router to
cut the edge profile along the top and
bottom edges of the tabletop.

76

14 Cut plywood panel for tabletop. Here,
a sliding table jig is used on the table saw,
but a handheld circular saw works too.

16 Useaslot cutter inthe router to make a
spline groove in panel and In edge band.
Cut spline so it fits snugly in groove.

15 Cut mitered edge band on table saw.
The edge band Is cut to length, and Inside
edge of the saw blade bisects corner.

17 Clamp end edge bands in place first,
Prevent clamps from coming In contact
with glue by supporting them on strips.
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Sand the base and top with 120- and
220-grit sandpaper. Be careful
throughout the sanding process not to
sand through the panel's face veneer.
Sand the underside of the tabletop
first, to get the feel of sanding mahog-
any veneer, which is relatively soft
and easily removed by sanding. Vacu-
um off the dust and wipe clean with a
tack cloth before proceeding.

The top was stained with Behlen's
Mediom Brown Mahogany aniline
dye. We added retarder to this to pre-
vent it from drying too rapidly and
leaving lap marks. The order number
of the dyes used and the retarder are
contained in the Materials List on
page T5. Let the stain dry 2 hours be-
fore applying the top coat.

We used several heavy applications
of aniline dye to ebonize the base
{Photo 18). The proportions are two
parts Jet Black, four parts Medium
Brown Walnut and two parts Medium
Brown Mahogany.

Mix the stains and apply the mix-
ture with a cloth, brusﬁ or spray. If
you apply the stain with a cloth or a
brush, add retarder to prevent leay-
ing lap marks. Let the stain dry 1
hour, and apply a second coat. Let
that coat dry, and apply a third coat, if
you want the darkest color possible.
When aniline stains dry, they appear
considerably lighter than they will un-
der the top coat. The color of the wet
stain is closer to the finished color.

Next, we brushed on two coats of
MeClosky’s Heirloom Satin Varnish
to all parts, front and back. Let it dry
overnight, and sand between coats
with 600-grit, wet-or-dry paper. As
with all varnish finishes, you ean ap-
ply more coats for greater protection
and a “deeper” looking finish. Be-
cause this is a satin varnish, however,
adding more coats will not increase its
lossiness. If you desire a high-gloss
inish, then apply a gloss varnish. A

18 Apply the ebonizing stain with a rag,
brush or by spray. Wear gloves and use or-
ganic filter cartridges In the respirator.
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high-gloss varnish requires more
work to rub out dust specks and other
imperfections, such as lap marks.

ith a high-gloss finish, follow the
finish manufacturer's directions, as
explained on the can label. With the 2-
coat finish, use the tack cloth to wipe
up the varnish dust. Use 4/0 steel
wool to remove dust marks from the
second coat and apply a light coat of
Wax.

When the finish is dry, attach the

CVEN EXPErts to giv the
benefit of ourt m?n-

of ¢ e
call 1-800-FORMBYS,

or write to Formby's

Wﬁ Olive
Branch, M5 38654,
With Formby's, doing
it yourself doesn't
mean doing it alone.

0 1R Thompsen & Fremby Ine

§

tabletop fasteners to the aprons with
l‘ri—in.‘lunE No. 8 flathead screws. In-
vert the tabletop on a padded surface,
and invert the base over it. Check for
uniform overhang on all sides. Then
attach the top to the base using %-in.
No. 8 flathead screws. When prebor-
ing the top for these serews, use a stop
collar on the bit, or mark the bit witha
piece of masking tape. This should
prevent you from boring through the
top. L

; '0‘?&123?

&
[ \
)@ﬁ}w

Ordinary people. Extraordinary results.




DESK MAKING

Writing Desk

This Mission-style desk is made from white oak.
BY NEAL BARRETT

HE DESIGN of this white oak

writing desk is derived from

the Mission furniture style that
was popular in the early part of the
20th century. While conveying a feel-
ing of solidity and substance, its slats
lighten its appearance, o it can fit
into nearly andy room without over-
powering the decor. With two draw-
ers to keep paper and writing

Color photo: | & Rost
Black-and-white photos: Neal Bamer
Technical art: Eugere Thampmsan
Photo styflst; Gabe Herrick
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implements handy, it may be just the
thing to encou writing those let-
ters so long overdue.

Its construetion is straightforward.
The top panel is white oak plywood

banded by four pieces of solid white
oak. The base consists of four legs,
three aprons and matching stretchers
with decorative slats in between.
Three coats of Waterlox Transpar-

ent Finish complete the project. Un-
like heavy-film finishes, this tung oil-
based finish is tolerant of dusty shop
atmospheres. Apply it with a brush, a
rag or with a sprayer.

Begin by gluing up stock for the le
b]i%l]ka. Ee th pignes of %/, stock fﬂE
each leg (Photo 1), or glue up the leg
blanks from thinner material. The
blanks should be slightly oversize.
Clean off the glue squeeze-out while
it's still rubbery, using an old chisel.
Then, rip the blanks and plane off the
saw marks. Crosscut the legs using a
stopblock to ensure the legs are the
same length (Photo 2).

Lay out the apron mortises as
shown in the drawing. Note that two
legs have four mortises, while the oth-
er two have only two mortises each.

Next, use a %&-in.-dia. bit in the drill
press to bore overlapping holes to re-
move the waste from each mortise
{Photo 3), Clamp a fence to the drill
press table and butt the workpiece up
to it when boring the holes.

Finish the mortises by paring with
a sharp chisel, to square the ends of
each mortise and smooth its sides
{Photo 4). The tenon should fit the
mortise snugly, so be careful not to
pare beyond the lines.

- 4 A

1 Giue up slightly oversize leg blanks.
When the glue is dry, rip and crosscut the
blanks to the finished dimension,

2 During crosscutting, butt legs agalnst
clamp or stopblock on miter gauge. This
ensures the legs will be the same length.

3 Mark the mortise position on legs and
remove waste by boring overlapping holes
with ¥e-in.-dia. bit In drill press,

& Hold leg securely to bench. Use a sharp
chisal to square the ends of mortise and to
finish smoathing the mortise walls.

Rip and crosseut the aprons and
stretchers. Using dado blades in the
table saw, make two passes to cut one
cheek of each tenon. Clamp a stop to
the table saw or use the rip fence as a
stop to make the cuts (Photo 5).

Leave the dado blades at this
height and cut the Y4-in. shoulder on
both aprons and stretcher, Then raise
the blades to % in. high and cut the top
shoulder (Photo 6). Since the dado
bludes leave small ridges on the ten-
on, cut the tenons a little large and
pare them to size with a chisel.

Test each mortise and tenon joint
for proper fit. The tenons shuufd be
snug in the mortise, but should not re-
quire great force to bring tight. If the
Jjoint is too tight, pare the tenon. Iftoo
loose, glue some veneer to the tenon.

Use a router and a slotting cutter
(Bosch No. 855620) with a 1%-in.-dia.
bearing to cut the Yi-in, x Yi-in.-deep
grooves in the apron edges and
stretchers (Photo 7).

Use a %-in.-dia. multispur or
Forstner bit in the drill press to bore
the recesses for tabletop fasteners on
the apron's top edge (Photo 8).

POPULAR MECHANICS ® JLILY 990

5 Use dado blades in table saw, with

stopblock or fence as guide, to cut the ten-
on cheeks on aprons and stretchers.

& Cut the battom apron shoulder with
dado blades at “-in. helght. Raise the
blades to ' in. high to cut the top shoulder.

7 Use the slotting cutter in the router to
cut the slat groove in apron and stretcher
edges. Dado blades can also be used.

8 Use a ¥.-In. multispur or Forstner bit In
the drill press to bore recess for tabletop
fasteners in apron’s top edge.
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Crosscut some 1%-in.-thick stock to
15% in. long, and rip that stock into

to form slats (Photo 9). Cut sev-
Ern.lpaxtrn slats as a hedge against de-
fects in any of the pieces and to make
the small filler blocks for in between
the slats. Finish plane the slats to ¥
in. thick.

Rip several ¥-in. x Y-in. strips out
of the extra slats, Set up a stopblock
on the table saw and crosscut the
strips to 7 in. long (Photo 10). It's im-
portant that the strips be clear of the
stopblock once they move into the
blade. Otherwise, an offcut block
could jam between the stopblock and
the blade and shoot back at you.

To begin the base assembly, secure
a side stretcher to the workbench
with grooved edge facing up. Apply
glue to the groove and place the first
filler block at the end of the groove
(Photo 11). Place the first slat next to
the block and keep alternating block
and slats unti] the groove is filled.

Next, apply glue to the apron
groove and fit it over the slat ends
{(Photo 12). Turn over the assembly
and fill in between the slats with filler
blocks. Use pipe clamps to pull the as-
sembly together. Compare opposite
diagonal measurements to see if
the assembly is square. Adjust the

13111516 if necessary to obtain square,
et the glue set up. Repeat thison
the other side and the front.

Now, place a leg on the bench with
the mortises facing up. Apply glue to
the leg mortises and to the apron and
stretcher tenons. Insert the tenons
into the mortises, and use pipe clam 5)5
to pull the joints tight. Check the di-
agonals for square, and let the glue
set (Photo 13). Repeat the process to
join the front assembly to the side
legs, using long plﬁe clamps to pull the
joints together (Photo 14),

9 Rip slats sllghtfy oversized from 1%e-in.-
thick stock. Then plane them to finished
thickness to remove the saw marks.

11 Apply glue to stretcher groove and
position the filler blocks and slats. Slatsand
blocks should fit snugly In groove,

10 Rip Ya-In. % Ye-In. strips, then use the
miter gauge with a stopblock on table to
cut the filler blocks for between slats.

12 Next, apply giue to the groove in the
apron and position over slat ends. Then,

13 Join the legs to apron-stretcher sub-
assemblies with glue. Tap tenons into mor-
tises, and clamp to bring joints tight.

position filler blocks In between slats.

14 Use long pipe clamps to hold the front
to side assemblies until glue sets. Pads un-
der clamp heads prevent marring wark.

Using either the table saw or a circu-
lar saw and straightedge, cut the ply-
wood panel for the desk top. Rip %:-
in.-thick solid stock to width for the
edge banding and carefully joint the
edge that meets the panel. Butt the
edge banding to the panel and mark
the inside corners of the miters. Miter
the edge banding on a table saw or mi-
terbox (Photo 15).

For this project, we used joining
plates as a registration device be-
tween the plywood panel and the edge
banding. The plates should be EPB[:E[]

6in. to8in. on center. If youdon't own

BO

15 Cut the edge band miters In the miter-
box or table saw with miter gauge. Ex-
treme accuracy Is needed for tight joints.

16 Temporarlly clamp edge band te the
panel. Mark edge band and panel for join-
Ing plates centered every & In. to B in.

POPULAR MECHANICS » JLILY 1950



29" HIGH X 29-7/8" DEEPX £9-1/4" WIDE

NO. 20 (118" X 1" X 2- I
&-8° APART

-
116"
e

116"

15

8114

14"

14"

Key
A 4
B 1
C 2
o 1
E 2
F 3
G ™
H 1
1 2
J 2
K Z
L 2
M 2
N 4
i} 2
Mise_: 11

¥i x 3 x 654" pak (front spron)

¥ x B x 29" oak (=ide apron)

¥ x 2% x 63%" oak (front stretcher)

¥ x 2V x Z3W° pak (gide streteher)

¥ix 1% x 15%" oak (slats)

Vo x ¥4 x W oak (filler blocks)

¥, x 25% x 654" oak phywood (tabletop)

¥ x 2 x 60%" oak (front/back edge band)
¥ x 2 x 2974 oak (side edge band)

¥ x ZW x 164" oak (drawer face)

4 x 2% x 16” hirch plywood (drawer front)
Y x Z¥ax 156° birch plywood (drawer back)
14 x 24 x 18" birch plywood (drawer side)
¥ix 162 179" b phywood (drawer bottom)

fasteners, Knape & Vogt 1647; 11 14°

tabletop

Neo. 8 h serews; 11 %" No. B Th screws; 4 1" No. & fh
serews; 164" No. Bfhserews; 6% rh screws; 2 sets C2006
Aceuride peneil drawer slides {18-in. alide length), Order
No. D7553, available from The Woodworkers' Store,
21801 Industrial Blvd., Rogers, MN 55374; Waterlox
Transparent Finish, Waterlox Chemical and Costings
Corp., 9808 Meech Ave., Cleveland, OH 44105,
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a plate joiner, a spline joint will work
just as well.

Place the panel and edge band on a
broad, flat surface. Clamp the edge
banding to the panel and mark the

late locations on the panel and band-
ing (Photo 16). Hold the plate joiner
and the workpiece firmly against the
surface. Cut the plate housings in the
panel and edge bands (Photo 17).

Test fit the edge band to the panel
(Photo 18). Then, spread glue on the
ﬁdgﬁ banding, the panel and the plate : 3

ousings (slots). Clamp the end edge 43 pagsition the piate jointer on aflatsur- 18 With panel and band on flat sur-
bands in place, and support the pipe face when cutting plate slots. Align mark  face, dry fit pieces wiegl?jeuinlng plates be-
clamps above the panel with thin onjointer with that on workpiece. fore gluing and clamping them in place.
wood strips (Photo 19). After 15 to 20 = ¥ai
minutes, remove the clamps and ap-
ply the remaining two edge bands,
spreading adequate glue on the mi-
ters. Scrape off glue squeeze-out after
30 to 40 minutes.

Sand the base and top with 120- and
220-grit sandpaper. Attach the table-
top fasteners (see Materials List on
ange 81) to the aprons using 1%-in.

o. 8 fh screws. Invert the topon a
padded surface and place the base
over it. Locate the base with 1%-in. : iy hy AR AR
overhang of top on all edges. Attach 39 with top on sawhorses, use long pipe 20 Screw tabletop fasteners to the apron
the top to the base with %-in. No. 8fh  clamps to hold edge band to panel. Spread  edges. Then Invert base on top, and attach,
serews (Photo 20). glue on joining plates and on edge band. leaving 1%:-in. overhang on all sides.

Make the drawer parts from Ye-in.-
thick birch plywood. Cut the dadoes
and rabbets in the drawer gides and
back using dado blades. Use a stop on
the miter gauge to ensure uniform
cuts (Photo 21). Cut the drawer bot-
tom groove in the front and sides.
Make a pair of plywood drawer bot-
toms. Sand interior drawer surfaces,
Agsemble the drawer boxes with
glue and brads. Slide in the bottoms

and screw them to the drawer back 29 cyt dadoes In the drawer sides using 22 Assemble the drawer box with glue
with four %-in. No. 5 rh serews. table saw. Use stopblock or clamp onmiter  and brads and attach the oak drawer face

Rip, crosscut and sand the drawer gauge to ensure accurate cutting. to it using a pair of 1-in. No. 8 th screws.
faces. Clamp each face to the drawer
box and attach it with two 1-in. No. 8
rh screws (Photo 22),

Attach the drawer slides to the
drawers using the slotted holes (Pho-
to 23). Assemble the drawer slides,

lace the drawer upside down on the
imverted desk top, and mark the posi-
tion of the mounting tabs. Bore on the
marks, and serew the slides to the
desk with Y¥-in. No. 8 rh serews. In-
stall the drawers (Photo 24).

To complete the desk, apply three
coats of \Eaterlux Transparent Fin-
ish. Allow each coat to dry overnight,
and sand lightly between coals with 23 Drive screws through thesiottedholes 28 Paosition drawers over Inverted desk
220-grit sandpaper. Buff out the final  in the drawer siides. Instail the remaining  top and mark position of mounting tabs.
coat with 4/0 steel wool. PM  screws after slides are adjusted. Attach drawers, and adjust as necessary.
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'y

desk, we took the concept of the
traditional double-pedestal desk
and added some new twiststo giveita

= clean, contemporary look.
We made the pedestals more in-
teresting by departing from a pre-
dictably boxy shape. To do thiz, we

attached a preformed plywood half

l N DESIGNING and building this

A pedestal desk with a contemporary flair. round to the front of each pedestal.
Next, we painted the base and applied
B‘I" NEPHL BHERE-'T Color photo: 1R Rost

Black-and-white photos: Neal Barett
Technical art: Eugene Thampson
Photo stylist: Gabe Hemick
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clear satin varnish to the top. The nat-
ural wood tones and the colorful base
are an eyecatching combination.

The desk is also designed to meet
waorkday demands by providing plen-

ty of work surface and as much draw-
er space as you're likely to need. The
lower drawers are extra deep and
have slotted sides to accept hanging
files.

It is a straightforward project to
build, sinee it's constructed almost en-
tirely of plywood. If you can cut arab-
bet and a miter, you should be able to
build this desk.

Cut the panels for pedestal sides, tops
and bottoms slightly oversized from
%-in, maple or birch plywood. Rip
strips for edge banding from Y/, ma-
ple, poplar or birch. (Normally, Y/,
stock is "/, in. thick, and this is per-
fect for edge hnndlng ) GGlue and
clamp the edge banding to the back
edges of the side and top panels (Pho-
to 1). Serape off any glue squeeze-out
before it completely hardens, and use
a sharp plane to trim the banding
flush to the panel surface after the
glue has dried (Photo 2). Be careful
not to accidently plane through the
face veneer.

Use a table saw or a circular saw
and straightedge guide to rip and
crosscut the pedestal sides, tops,
backs and bottoms to finished dimen-
sions.

Mark the position of the notches for
a toeboard on the pedestal sides and
use either a band saw or a handheld
jigsaw to make the cuts (Photo 3).,

With a fence attached to a router,
cut the %-in.-deep rabbets at the top
and front edpe of the case sides using a
¥-in.-dia. straight bit (Photo 4). Usea
straightedge clamped to the work-
piece to guide the router in making
the bottom dadoes (Photo 5).

To assemble the pedestals, apply
glue to the rabbets and dadoes on the
sides, top and bottom. Use clamps to
bring the parts together, and check
for square by comparing diagonal
measurements. If one diagonal is
longer than the other, shift the clamps
on one side so they bear diagonally on
the pedestal and retighten them. If
the diagonal measurement is worse
than before, or shows no improve-
ment, slant the clamps in the op
direction or try adjusting the clamps
on the opposite side of the pedestal.
Regardless of how you get the pedes-
tals square, it's important that you do
so. If the pedestals are not square,
you'll have a difficult time getting the
drawers to fit properly and getting
the half rounds to meet the pedestal
evenly.

You can use finish nails in addition
to the clamps, to prevent racking dur-
ing assembly. You can fill the nail
holes later, since the pedestal will be
painted (Photos 6 and 7).

Install the back on the pedestal by

B4

1 Clamp the maple edge bands to ply-
wood panel edges. Note that edge bands
are clamped only to a panel’s front edge.

=

B Saw out the notch for toeboard on the
band saw. Fence and stop clamped to the
saw table ensure precise, straight cut.

§ Cut a dado across the pedestal panel to
accept plywood bottom. Clamp a fence
acrass the panel to gulde the router.

F ) ﬂamp up assembly and measure :ﬂ.lgn-
nals to check for square. If measurements

differ, shift clamps to achieve squareness,

Z Plane edge band flush to the panel’s
edge with a sharp block plane. Be careful
not to plane into the panel's face veneer,

& Use a%-in.-dia. straight bit in the router
with a fence guide to cut rabbet on top and

back edge of the pedestal panel.

& Assemble portion of pedestals that carry
drawers. Spread glue in rabbets and da-
does, and nillmempormutm

B8 Glue and cilamp the toeboard to the
front of the pedestals. Pare off the glue
squesre-out before It hardens,
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I HIGH X 346" DEEF X 72° WIDE

PEDESTAL DESK

53— 1/4 X 114" RABBET AND DADC  RH SCREW

1
NO. 8 14 X 114"
RH GROOVES
SCREW
114
DRAWER DETAIL

o, Sizeand description (use)

¥ x '¥,," maple (edge band)
¥ix 1T x 17%" birch plywood (Logp)

¥ix 1% x 174" brch plywood
(hottom)

V¥ x 3 x 18¥)" birch plywood
(toebonrd)

944 x 18V x 27%° muple plywood
(pedestal)

¥ux 17 x 17" birch plywood

{

hlocking)

¥ 214 x 24%" birch plywood
{miodesty panel)

¥ix 314 x 65" birch plywood

T e
{tabletop butldup)

¥ x 21 x 24%" bireh plywood
{tabletop buildugp)

14 x 2 x T masple {edge band)

[ 3-] [ 2-] &= MMHE#

E o MW o= oo oem munmts

LT -

¥ x 150 x 270" birch plywood (sides)

¥ 17ve x 274 birch plywood (back)

MATERIALS LIST—PEDESTAL DESK
N 2 1%x2%x 36 maple (edge band)

0 ® Yx 1" plywood (epline)

o
P2 4
P: 4
Q2
Q@ 2
@ 2
Rt 2
Re 2
B 2
E B

1 x ¥y x 18" birch plywood
{druwer sidea)

Ve x The x 18" birch plywood
{rwwer sides)

Vex 114 x 15 birch plywood
(drawer sides)

Yo x 3 x 154" birch plywood
{drawer front)

e x TV x 16%" birch plywood
{drawer front}

e x 114 x LBY® birch plywood
{drawer front)

b x 3Vs x 164 birch plywood
{drawer back)

& x T x 15%" birch plywood
(drmwer back)

Ve x 11 x U5V4" bireh plywood
(drawer back)

Yax 1T% x 154" birch plywood
(drawer bottom)

34" RAD.

RS

T1* 2 ¥ xd¥x 1T birch plywood
{drawer face)

T 2 %xTWx17W birch plywood
(drawer face)

T3* 2 ¥x11%x17% birch plywood
(dravwer bce)

U £ Wl x 15% steel (har)

Misc.: & sets of 18" Acruride drawer slides No.
3037, available from The Woodworkers' Store,
21801 Industrial Blvd,, Rogers, MN 55374; 1 W'
No. B (h screws; 2° No. B fh screws; 1" No. Brh
scrows; ¥ No, Brh scrows; 6 1% X B-52 machine
serews; 4d finishing naile; plue; epoocy; varnish;
Glidden Puints: Spred Lustre Semi-Gloes Enam-
el (4600 series) Drawbridge No. 64974, Wooden
Undercoater #310. For information, write to
The Glidden Co., %25 Euclid Ave., Cleveland,
(0OH 44115, Plywood half rounds available from
Roberts Plywood Co., 1560 Rodeo Dr., Brent-
wood, NY 11717,

* Dimensions do not include banding.
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gluing and nailing it to the sides with
4d finish nails. Then cut a pair of
pieces for the toeboard. Glue and
clamp these pieces in place (Photo 8).

The plywood half rounds used here
were once available only to industrial
woodworkers, but are now widely
available. They come in a variety of
sizes and shapes. I used a section that
was % in. thick, had an outside diame-
ter of 18% in. and was T2in. long. (The
supplier is listed at the end of the Ma-
terials List on page 85.)

Use a framing square to check the
half round's end for square, and ad-
Jjust it if necessary (Photo 9). Measure
and mark the pedestal length at two
points. Take a serap piece of Y-in.-
thick plywood with a straightedge
and clamp it along the curve, aligning
the edge with the marks. Mark a cut-
ting line along the guide (Photo 10).
Be sure and mark on the correct side
of the scrap straightedge, otherwise
the measurement will be off by the
width of the guide. One way to avoid
this is to make your measurement,
mark an X on the scrap side of the line
and then place the guide so the X is
visible.

Crosscut the half round with a jig-
saw (Photo 11). First, pivot the half
round so the cutting line is off the
bench. Onee the cut is well estab-
lished, you can slide the half round
back over the bench. Pivot the half
round again toward the end of the cut
s0 the Eg:aaw’a shoe will clear the
bench. Be sure the portion of the hall
round that has already been cut re-
mains on the beneh to prevent the cut-
off section from falling free.

Next, rip and crosscut the blocking
that fits in the half round. These must
be made very accurately. If they are
too large or too small, they'll change
the shape of the half round, by either
pulling it in or pushing it out. This
makes it impossible to get a smooth
joint where the pedestal and half
round meet. Also, each of the block-
ing's long edges should be beveled 4°
tofit the half round.

Apply glue to the blocking’s edges
and on the half round where the block-
ing will meet it. Pin the blocking to the
half round with 4d finish nails and
bring the joint tight with pipe clamps.
Set them aside and let the glue set.
Set the head of the finish nails and fill
the holes.

We used epoxy as the adhezive to
hold the half round to the pedestal.
Epoxy is strong and when mixed with
Lnicruﬁbiars. made tl:rlf fine cotton, it

as excellent gap-filling properties.
The epoxy anﬁicmﬁhers are avail-
able from Gougeon Bros., Inc. (P.O.

Bb

Box X908, Bay City, MI 48707). You
could also hold the half round to the
pedestal with wood glue and fillinan
gaps between the half round and ped-
estal with wood filler. Whether you
use glue or epoxy, scrape off the adhe-
sive that has squeezed out of the joint
before it begins to harden.

To assemble the pedestal, elamp
the half round, curved side down, on
the bench. Apply glue or epoxy to the
half round’s edges and to the pedestal.

Clamp the parts together, check that
all outside edges are flush, Then,
screw from the half round into the
pedestal backing (Photo 13), and set it

aside until the glue or epoxy has hard-
ened.

After the adhesive has hardened,
remove the pedestal from the clamps
and use an orbital sander with 100-
grit paper to smooth the surface. Aim
for a smooth transition of flat to
curved surfaces.

Mark and bore countersunk pilot
holes in the pedestals for the modesty
panel (Photo 14). Rip and crosscut the
panel from %-in.-thick plywood. As-
semble the desk base by attaching the

modesty panel between ped us-
ing 2-in. No. 8 fh screws.
(Please turn o page 88)

¥ Check that the end of the half round s
square. Use a belt sander or a block plane
to bring It square, If necessary.

11 half round on bench and use a

Jigsaw to cut to length. Plvot pedestal at
start and end of cut to clear |igsaw.

.‘;_ i

g b s bt

o

13 Fasten the half round to the front of
the pedestal with screws driven through
the blocking into the pedestal’s back.

10 Bend a thin sheet of around
the haifl round and clamp It. Be sure to mark
on the correct side of straightedge.

12 Glue and nall the blocking Inside
curved pedestal. Glue and clamp the half

round to pedestal using gap-filling epoxy.

14 Bore pilot holes for screws that will at-

tach modesty panel to pedestal. Be sure to
bore the inside face of pedestal.
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Weve seen a mountain of power tapes since we
built the first one over fifty years ago. But this Lufkin®
Series 2000 is the best vet.

This is because, while it’s an entirely new design,

we started with a few proven components. Like the guts
of the tape. After all, some parts just don't get any better.
Most everything else we improved. One you'll
notice right away is the new blade, with its improved color,
graphics, and virtually unbreakable end hook.
What we couldn't improve, we reinvented to
look and work better. With the help, we should add, of

several hundred tradesmen from around the country
who worked with the prototype and told us how to make
it even better.

That’s why the rounded case feels as if it’s part
of your hand. And has the lock located on top, where
your thumb says it should be.

So if you use a power tape, check out the new
Series 2000. And the No Risk Tral Offer that comes
with every one. It might be an-
other fifty years before you see COO )

anvthing that can touch it.

& DIVISION O5F COOFER INDUSTRIES. INC




DESK MAKING

= i l__|_‘1.‘ . |
Rip and crosscut the top. Cut the
ﬂleceai for the buildup and apply them
ush to the panel's edges (Photo 15).
Keep screws 1 in. from the edge to
avoid hitting them with spline cutter.
Rip the edge banding to width, and
miter the piecez. With the slotting
cutter in the router, cut grooves for
splines in the edge of the panel and
edge banding (Photo 16). Cut splines

from Yi-in,-thick plywood, making sure
the spline fits snugly inits groove.
Spread glue on the ends of the top
panel, on the edge banding in the
spline groove and on the spline.
Clamp the edge bands to the ends of
the top first (Photo 17). Support the
pipe clamps on thin wood strips.
Spread glue on the miter joints and
clamp the edge bands on the long side.
Mark a %-in. radius on the top cor-
ners and nse a jigsaw to cut the curve,

* STAPLING
MACHINES
* GLUE GUNS
« RIVET TOOLS
« STAPLES
* GLUE STIX
* RIVETS
For the professional or
do-it-yourselfer ARROW
makes the job easier,
go faster and—less
expensive. Whether
you're building the
new, repairing the
old or pursuing a
hobby in arts and
crafts, ARROW has
the right tool,

See the complete
assortment of
ARROW quality
fastening products,
avallable at all
leading Hardware,
Home Center,

and Discount
Department Stores.

l T- EE'STIFLE ETN-50 ELECTRO-MATIC

In U.S.A.: Arrow Fastener Company, Inc., 271 Mayhill Street, Saddle Brook, N.J.07682
In Canada: Jardel Distributors, Inc., B505 Matropolitan Bivd. East, Montreal H1P 1X8 Quabec

__STAPLE GUN TACKER 1

Round off the top and bottom edges of
the edge banding with a %-in.-rad.
rounding-over bit with ball-bearing
pilot (Photo 18). Sand the top with
120-, followed by 220-grit sandpaper.
{Please furn o page 90)

15 Glue and screw bulldup to desktop.
Keep buildup flush to edge of desktop, and
keep the screws back 1 in. from edge.

16 Use a slotting cutter In a router to cut
groowve for the spline strip In edge of ply-
wmdduktupiﬂmedgl.-bridlng.

17 Glue and clamp the end edge banding

to the top first. Support the clamps abowve
thetahlntnpwlth thin strips of wood.

18 Use %-In.-dla. rounding-over bit to
maold corners of edge banding. Rout bot-
tom edge first, then rout top edge.
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Flashlight . . . Siren ... Emergency Flasher ... AM/FM Radio ...

ALL FOUR FOR THE PRICE OF ONE

OUR

FOUR-IN-ONE

SRZ” GUARDIAN 500

® Easy-lo-read radio dial

o Battery panel takes 3 “C"
battenies (not included)

* Adjustable, camying strap

» Radio on-of indicator

® Siren switch

® Relractible
14-inch
gll-directional anlenna

Believe it or Not ...

1. It's a FLASHLIGHT:
So powerful, it lights your way safely
even in heaviest fog, mist and storms!

2. It's a SIREN:

So loud, it can be heard WHEN and
WHEREVER you MUST have help!

3. It'sa WARNING FLASHER:

So bright, it can be seen in darkest
night when you CANT be!

4, It'san AM/FM RADIO:

So electronically-engineerad (with
360-degree axis antenna), it can pull
in every possible station, wherever
you are, on battery power!

¢ Radio on-off swilch and
volume control

You'll say: “Thank God | have it!"

Be prepared for any emergency —
every emergency! At any time — at
any place!

Belongs in every home, car, boa,
truck, RV, camper, vacation place and
backpack — even your office.

A godsend wherever and whenever an
emergency strikes — when you need to
see (orbe seen) and can't . . . when cries
for help may be useless . . . when getting
the latest news — in a crisis — could
be the difference between life or death.

If it comes to your rescue just once,
it's worth many times its price. But just
think how much its worth 1o you in
BLESSED peace of mind just to have it

LIFETIME MONEY-BACK GUARANTEE
You may return it at any time for full
refund of your purchase price.

+ Giant Rashlight with
powerful 80mm beam
# Radio speaker
* Waming fasher
» Waiing siren

® Radio tuner
® Sturdy case

* AM and FM Radio
selector

¢ Powerful AM/FM radio

SRZ™ GUARDIAN-500™
ORDER FORM

Send me SAZ™ GUARDIAN-500(S)™ at just
{quantity)

$19.95 each. (tem GFSLSP-8.) Add §2 for shipping
Mame
Address
City
State
Department MR4Z

I'm enclosing: O Cash O Check O Maoney Order
(Make check or money order payable fo Lindenwold's )

Please OVISA O MasterCard
Charge: O American Express O Discover

Accound No

Zip

---------1

I Card Exp. Date

I Signature
MAILTO: LINDENWOLD'S = DEPT. MR42
4626 CLEVELAND AVE. NW » CANTON, OH 44767
T0 ORDER, CALL TOLL FREE 1-800-777-%47%
24 Hours A Day — 7 Days A Week.
ASK FOR OPERATOR MR&2

LIFETIME MOMEY-BACK GUARANTEE: fl you are not sbsolusly
0 tilled with your SAZ™ GUARDIAN-500™ FLASHLIGHT/SIREN/ Il
§ EMERGENCY FLASHER /AM./FM RADIO, retum i for a full rehund
of your purchasa price af any fime. £ 1980 IS HESEPWDE)
L---------------




300 to replace. $10 to repair.

Use High Performance Wood Filler by Minwax" for the big
jobs, indoors and out. Won't shrink, crack or fall out.
Hardens and can be worked on in 15 minutes.
If wood is soft or rotted, use High
Performance Wood Hardener first to
form a rock solid base.
Free booklet: Tips on Wood Finishing
Minwax Company, Inc., Dept. PMO070
P.O. Box 426, Little Falls, N] 07424

High Performance Wood Filler 4

& 1800 Minwax Co., Inc.

BEST BU'Y'

ELf Sroomaol: fi

For ¥é° Dhaim
wcH Shor Kif i

(Pt 74" i 81ty A

EASY-TO-ASSEMBLE KITS
Pl In Stock for Immediate

T
By Shipping or Pick Up ' "

Call or wiite for owr free 20 poge brochure with
mmdmmm;:

THE IR0N SHOP Dap! |r
Box 547, £00 Fead Fobd, Broomioil f.f'
(2153 544 110X
mmwmmum I
Pormong, CA [ T1d BG4 Somsoh, FLOA1Y F23-1479

MANLIFACTLIRERS

DESK MAKING

Rip and erosscut the parts for the
drawer boxes from Ye-in. - thick Baltie
or Seandia birch plywood. Use dado
blades in the table saw to cut the da-
does in the drawer sides to accept the
tongue formed by the rabbet on the
front and back (Photo 19). Use the mi-
ter pauge while cutting these dadoes,
and butt the workpiece against the
fence or a stopblock to ensure consis-
tency among cuts. Move the fence or
stopblock over Y4 in. to cut the rabbet
on the front and back of drawer box.

Use the rip fence and dado blades to
cut the Y-in.-wide groove in the
drawer sides and drawer front (Photo
20). There is no groove in the drawer
back, since the drawer bottom slides
underneath it. This makes the drawer
easier to azsemble and square up, but
alzo allows the bottom to be slid out in
case the drawer box needs to be re-
paired someday.

With a erosscut blade in the table
saw, use the miter gauge to cut the 1-
in. deep slots in the top edges of the
file drawer (Photo 21). These slots ac-

{Please turn lapagrgﬂ'l

19 Use dado blades in table saw to cut
rabbets on edges of drawer parts. The
clamp acts as stop to ensure preclse cuts.

clamp acts as a stop for precise cut.

0

Z1 Use asingle blade to cut the slot for a
steel bar that suspends hanging file. The sides. Screw the drawer slide to side of box.

Z0 Dadoblades intable saw are used with
a rip fence to cut grooves in drawer sides
and front. Drawer bottom fits in groove.

22 Assemble drawer box front, back and

Screw through slotted holes only.
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Cocaine

lies.

After nearly a decade of
being America’s glamour drug,
researchers are starting to un-
cover the truth about cocaine.

It's emerging as a very
dangerous substance.

No one thinks the things
described here will ever happen
to them. But you can never be
certain. Whenever and however
you use cocaine, you're playing
Russian roulette.

You can't get
addicted to cocaine.

Cocaine was once thought
to be non-addictive, because
users don't have the severe
physical withdrawal symptoms
of heroin—delinum, muscle-
cramps, and convulsions.

However, cocaine is intensely
addicting psychologically.

In animal studies, monkeys
with unlimited access to
cocaine self-administer until
they die. One monkey pressed
a bar 12,800 times to obtain a
single dose of cocaine. Rhesus
monkeys won't smoke tobacco or
marijuana, but 100% will smoke
cocaine, preferring it to sex and
to food—even when starving.

Like monkey; like man.

If you take cocaine, you run
a 10% chance of addiction. The

© 19T, DIFE Needham Worldwide Ina

risk is higher the younger you
are, and may be as high as 50%
for those who smoke cocaine.
(Some crack users say they felt
addicted from the first fime
they smoked.)

When you're addicted, all
you think about is getting and
using cocaine. Family, friends,
job, home, possessions, and
health become unimportant.

Because cocaine is expen-
sive, you end up doing what all
addicts do. You steal, cheat, lie,
deal, sell anything and every-
thing, including yourself. All the
while you risk imprisonment.
Because, never forget, cocaine
is illegal.

There’s no way to tell who'll
become addicted. But one
thing is certain.

No one who is an addict, set
out to become one.

C’mon, just once
can't hurt you.

Cocaine hits your heart be-
fore it hits your head. Your pulse
rate rockets and your blood
pressure soars. Even if you're
only 15, you become a prime
candidate for a heart attack, a
stroke, or an epileptic-type fit.

In the brain, cocaine mainly
affects a primitive part where the
emotions are seated. Unfortu-
nately, this part of the brain also
controls your heart and lungs.

A big hit or a cumulative
overdose may interrupt the
electrical signal to your heart
and lungs. They simply stop.

That's how basketball player
Len Bias died.

If you're unlucky the first
time you do coke, your body
will lack a chemical that breaks
down the drug. In which case,
you'll be a first time O.D. Two
lines will kill you.

Sex with coke is amazing.

Cocaine’s powers as a sexual
stimulant have never been
proved or disproved. However,
the evidence seems to suggest
that the drug’s reputation alone
serves to heighten sexual feel-
ings. (The same thing happens
in Africa, where natives swear by
powdered rhinoceros horn as
an aphrodisiac.)

What is certain is that con-
tinued use of cocaine leads
to impotence and finally
complete loss of interest in sex.

11l make you feel great.

Cocaine makes you feel like
a new man, the joke goes. The
only trouble is, the first thing
the new man wants is more
cocaine,

It's true. After the high
wears off, you may feel a little
anxious, irritable, or depressed.
You've got the coke blues. But
fortunately, they're easy to fix,
with a few more lines or
another hit on the pipe.

Of course, sooner or later
you have to stop. Then—for
days at a ime—you may feel
lethargic, depressed, even
suicidal.

Says Dr. Arnold Washton,
one of the country’s leading
cocaine experts: “It's impossible
for the nonuser to imagine the
deep, vicious depression that a
cocaine addict suffers from?

Partnership for a Drug-Free America



DESK MAKING

cept the steel bar supports that the
file folders hang from.

Rip and crosscut the drawer bot-
toms from Ys-in.-thick plvwood. Pre-
sand all interior drawer surfaces
before assembly. Then assemble the
drawer boxes using glue and hrads.
Slide the bottoms into place, and
check the assembly for square. Fas-
ten the bottom to the drawer back
with five %-in. No. 8 roundhead
screws. Sand the outside of all drawer
surfaces with 120-grit sandpaper.

Rip and erosscut %i-in.-thick ply-
wood for the drawer faces and edge
band all the sides with 3-in.-thick
strips of maple, birch or poplar.

Attach the drawer members of the
slides to the drawer boxes, driving
the serews through the slotted adjust-
ment holes only (Photo 22). This
allows adjustment of drawers for
proper spacing.

lamp the faces to the drawers and
attach the face to the box using 1-in.
No. 8 roundhead screws (Photo 23).

Mark carefully and bore pilots for
the drawer pulls (No. DP1-3, polished
brass finish, from Doug Mocket &
Co., P.O. Box 3333, Manhattan

Beach, CA 90266). Then mount the
pulls after finishing,

Crosscut the steel bars to length
with a hacksaw and file the ends
smooth to remove the burr left from
cutting them. Then, attach the draw-
er slides to the pedestal base (Fhoto
24). Install the drawers and adjust
them for proper operation and uni-
form spacing (Photo 25).

Remove the drawer faces and num-
ber each of them for reassembly. Sand
the faces with 220-grit sandpaper,
dust them off and wipe them with a
tack eloth.

23 Clamp the finlshed drawer front to the
drawer box. Attach the drawer front to the
drawer box with a palr of screws.

- % ' ==
Z& Attach the drawer siides to pedestal

with screws provided. Front of slides
should be flush with front of the pedestal.

Z5 Slide in drawers, and lower them onto
locking clips. Adjust the drawers for uni-
form spacing and smooth operation.

92
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Finish the desktop and the drawer
boxes with three coats of McClosky's
Heirloom Varnish, Satin finish. Allow
each coat to dry overnight and sand
between coats with 220-grit sandpa-
per, removing the dust between coats
with a tack cloth.

U:iﬁg abrush, air:leasharpigemﬁz
pressed-air sprayer, prime the
tals, modesty panel and drawer faces
with Glidden Wood Undercoater (see
Misc. section of Materials List on
page 85). No matter how you apply

26 Primer and top coat can be brushed or
sprayed, Wear resplrator with cartridge
rated for a naphtha-thinned finish.

the primer, work in a well-ventilated

a. [f you are using a fan for ventila-
tion, it should have an explosion-proof
motor, designed for venting solvent-
based finishes. Also, wear a respira-
tor with an organic vapor cartridge
(Photo 26).

Allow the primer to dry overnight,
and sand it with 220- or 320-grit sand-
paper. Dust thoroughly and wipe
surfaces with a tack jnth (Photos 27
and 28).

For our top coat, we used Glidden
Spred Lustre Semi-Gloss enamel, ina
color called Drawbridge. This can be

™ P

27 Sand primer with 220-grit sandpaper.

MNote that glueline between half round and
pedestal disappears under primer,

brushed or sprayed. To spray it, thin
it at a ratio of 5-parts paint, 1-part
thinner using VM&P (Varnish Maker
and Painter’s) naphtha, a common sol-
vent at paint stores,

Apply two coats, allowing each coat
to dry 24 hours. Lightly scuff sand be-
tween coats to ensure a good bond and
remove dust with a tack cloth.

Reassemble the pedestals and mod-
esty panel. Reattach drawer faces to
the drawer boxes, and attach drawer
pulls with 1%-in. No. 8roundhead ma-
chine screws. Reinstall drawers, and
the desk is complete.

Ml
28 To remove sanding dust, wipe down

surfaces with a tack cloth Immediately pri-
or to applying next coat of finish.

€ 1990 Rubbwrrmaidl Incorporabidl Yoosser Cihic d46591
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The Rubbermaid®Work Space”
System is the brains behind
any successful workshop
organization. An assortment
of hooks, holders and bins
snap into the Work Space”™
strip, which easily mounts
onto a wall or ﬁﬂle panel.
Makes everything easy to
sort. Easy to find. Why not
give some thought to one?

SIS

Dont you wish everything was made like Rubbermaid?
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ingrar injuries left me
badly handicapp
T;.w; E‘.u-:hi.imilh, thanks L]
your training. Besides, the
work is 'r;u:.matmghrn can
do It anybody can. =

Glen Johnson, Larned, Kan.

ed, but
financial suCCEas

Train
FAST

at Home!

If you enjoy fixing things, you're a “natural'
to make hundreds of EXTRA DOLLARS a
year in the fascinating business of Lock-
smithing. Rizing crime has increased de-
mand for service a thousandfold. Yet there's
only one Locksmith for every 17,000 people!

COLLECT CASH PROFITS ALMOST AT ONCE!

Make Up to $26.00 an Hour — even while learning !

Bea LOCKSMITH!

enable you to get your share of this always-
profitable business. Hundreds wa've trained
are doing it. So can YOU.

MAIL COUPON to discover how Locksmith-
ing can keep the extra money coming in dur-
ing spare time —or in your own full-time
business. |deal for retiremant —good jobs, too.

‘e’m'hmn"in m.:;ujnmd' o mmbsm o ?:Etli 00 FOLE¥RBELSAW INSTITUTE
an hour a lew days alter you begin Foloy- Equitabla
Balsaw's shorbout fraining. Easy ilustraied les- wﬁ—m.hﬁi#ﬂu
sons complete with ALL practice equipmant M. Hunt, Wilmington, Del.—*1 make $50 a
- % wink Exirg”
® ALL TOOLS YOURS TO KEEP , Sy ow T slaesdFI 1 b

® KEY MACHINE YOURS TO KEEP
® EXPERT PERSONAL ASSISTANCE o
® BUSINESS-BUILDING HELP _PREE

Ed Boyle. Pitlsburgh, Pa.—* My business going
al lop speed. |'m maving 1o bigger quariers.”

MAIL THIS COUPOMN « WO SALESMAN WILL CALL

THIS DO-ALL PRO FOLEY-BELSAW INETITUTE
KEY MACHINE YOURS M “mmsrcma™ & 1
‘ —_ l Rush FREE book, “Keys o your Future.” l
(& I T_u “EEP! Name

Can add S50 l I
4 to 5100 a week Address

in- :
:nnﬁ?‘.‘?-:d. City Stale Zip l

doosn't cost
oxtrat NN N I

THE |

I

i T

HOT AS

— —

On hot summer days the
interior of your parked car
can become a 200-degree
BLAST FURNACE.

You know the feeling: you park
your car i the hot sun, and when
you return, trudging across a hot
parking lot, you open the car door
and are greeted by a heat explosion.
The solation: Turn the hot sun (o
your advantage with the revolutionary AutoVent. This SOLAR POWERED VEHICLE VENTILATOR
slips easily onto any roll-up window. [ts solar panel converts sunlight into electricity to run a small, vet
powerful fan. v i W i .
: iri i i | No wires, no batteries.... just FREE POWER from the
sun 1o ventilate your car, truck, RV or van. Fits windows from 17.5" 10 24" wide, Lighrweight,
maintenance free, weatherprool and impact resistanl. Use AutoVent 1o increase your “creafure
comforts” snd 1o REDUCE STRAIN ON YOUR CAR'5 AIR CONDITIONING SYSTEM, PROTECT
EXPENSIVE ELECTRONIC EQUIPMENT FROM EXCESSIVE HEAT AND PRESERVE UPHOL-
STERY AND DASHBOARD. One year warranty, money back guaranies. With AutoVentit's no sweat.
Order by mail TODAY just $29.95 with each add’] unit $26.50 each. Add $3.50 shipping per order.

s ——— ——— — —— . — S S S S — —

MC/Visa & COD orders DutchGuard, Dept. PM
CALL TOLL FREE P.O. Box 411687
mwees|  1-800-821-5157 | = | Kansas City, MO 64141
?‘1

IN-DASH CD PLAYERS

(Comtinued from poage 62)

Tuner section

In addition to the CD section, APEL
performed some key tests on the FM
mode of the tuner. Interestingly, an
examination of the figures seems to
suggest that CD performance came at
the cost of the tuning section. In eap-
ture ratio (a measurement of the tun-
er's ability to reject a weaker signal),
S/N ratio and THD, the Sparkomatic
SR600 fared best, and the Sanyo
ECD4000 made a strong showing at
the expense of the Sony and Alpine
samples.

Additional considerations can also
affect any buying decision, of coursze.
The Sparkomatic SRE600 is the only
one of the four tested to include an
amplifier, The amplifier is a separate
unit connected via a 9-pin cable and it
offers 13.7 watts per channe] at 1-
percent THD.

Convenience features are similar to
that on home players. One of the most
popular convenience features is
BHUFFLE PLAY. Activating the
SHUFFLE PLAY button causes the unit
to randomly select gongs from the CD
for playback in no particular order. In
a CD changer, this same function will
randomly select songs from all the
dises available. It's like having a juke-
box in your car.

Special features

Other features that are available on
CD/tuners are not as common. Sony,
for example, allows you to program
the tuner to turn on at a specific fre-
quency at a desired time. Alpine in-
eludes an andio-mute mode for use
with a cellular phone. The phone rihgs
and the audio system iz muted auto-
matically.

In the final analysis, judging sound
quality can be a very subjective expe-
rience. What sounds good to one per-
son may not to another. Keep in mind
also that when you are listening to a
CD/tuner in a store, you are listening
to it in an artificial environment,
CD/tuners, and for that matter any
other ecar audio component, are likely
to sound very different in a car as
compared to a demonstration room in
a store.

You may ask, as well, how do car
CD players stack up against home CD
players? In general, pretty well, al-
though the specifications for home
players are just a bit better. Frequen-
cy response and the ability to correct
for dropouts seem to be eomparable,
however.

All in all, it looks as if the compact
dise player is making the transition
from the home to the car pretty
smoothly, ™
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BARGAIN -HUNER

ROLEX

President “Look-Alike"

4 An Exacl Replics! Gold-tone, Day, Data,
1\ Hidden Clasp. Simulaled Diamonds,
" State-ol-tha-An Quartz Movemani. Easl-

Iy confused with tha real 18K Gold Rotex

Ladies’ or men's. Only $38.95 (add 5400

postihndigfingw. In CA, add $2.60 tax)

COD-0K, Call 1-800-848-4800 or sand

check o TELAMAR, 9018 Wilshire Béed

Sim. B8-A, Beverdy Hills. DA 50211

PLASTI DIP.
COLOR CODES
YOURTOOLS /7

Color code workbench, peg
board, garden tools. Geta Hnw \
cashioned grip wilh llexible 1
PLASTI DIP coating. Won't chip,
crach of pasl. Many colors.

DIF 2t leading Hardware
& Home Canters nationwide.

m POLBOX 130
CIRCLE PINES, MM 55014

CABLETV
“BOXES”

Converliers —Descramblers
Remote Controls — Accessories
= Guaranieed Best Prices »
® 1 Year w-arranr-,- -COD. & =
« Immediate Shipping «

« FREE CATALOG
Call ov Wrile
TRANS-WORLD CABLE CO.

12062 Southwes! 117th Courtl, Sudle 136
Miami, Florida 33186

@ 1ehi0-442:833] D

= Ergonomic design ensures full support of
back and legs
* |daal project for novice or crafisman
* Can be used indoors or outdoors
* 100% sausfaction assurad
Kit includes:
* Full size pattern - not just plans
* Compiete step-by-step instructions
# Essential custom-made hardware

Send $19.99 to: Bec-Car Co,, Dept. PCS-1
3860 Lafayette Rd. Indpls., IN 46254

Fande- ﬂuﬂidﬂn@m{#m sy sdbveadoic s

Akiwrwood, MO 3TIA  Credfil cord order (ine; 0300 -SE1-E308

suito vour ow HELICOPTER!

START YOUR OWN SHOP

Complele Meon Course,
clearty written, with phalos
| @&nd diagrams. 4 books, over
;300 illustrations. How 1o earm
while you learn, how lo sel
up yaur sheg, whers 1o gel
wholesale materials in the U.S. Pogtpaid $58.00 (US).

low-—coni samembly & Bay bs Mewn

nlhd & licormm ® Seepand bl iospar &
Erimenpier hits & plure svsidabie

Haliospiar Plan . . [N ;]

Halipepinr Epgavimentn: Book . . . §11,86

Camplita Hil Infa. ia - o 315,00

SPECIAL! ALl 3 items: Only $19.95
(B A TR T

Ry

F.O. Box 63

VISA okay. (Canadian $75.00). Write for details
Peber Horsley Publications

CABLE T.V. CONVERTERS 115 Riverbirch Cres, SE, Calgary, Canada T2C 3M1

WHY PAY A HIGH MONTHLY FEE?

= Mads in ULEA

* Cowers M
Standard and
Mairic Sschet

.

All Jerrold, Oak, Hamlin, Zenith, Scientilic
Allanta, Magnavox and all specialized cable
squipment gvailable for shipmenl within 24
hours, For fast service MC / VISA or C.0.0,
ielephone orders accepled (B00) 648-3030
B0 Day Guarantea (Quantity Discounis) 8 AM.
05 PM C5T. CLOSED WEEKENDS. Send
selfi-addressed stamped envelope (60¢ post-
age) for catalog

8" ADJUSTABLE
BOX WRENCH

DOreg-Farged
Mioy Elel

= figo Avsdlabie
n W &N

* Adusis fram
318 10 /4

CaM 800-321- 2279 :';‘;;';

MOM-FRI. 8-5 ET
HILTON-JAMES ING. fiding

823 M. Leno!a Aoad « Mooresiown, N.J. 08057
Binca R0GE

F.0. Bon 5000
Suite 311 (FM)
Carpenberavillm, 1M, 62110

—1
(Miowest
(ELECTHOVICS INE:

Mo Ifinoes Crdarn Accepled

{(\ﬁ

o rotary trimmer line problems

-
feed
izard.

the amazing new solution to

® No more trouble with trimmer line
— never buy line againl

® Easy to install on your gas trimmer.

® Cuts through tough weeds,
briars and grass.

® Keeps your rotary trimmer in
business,

® Guaranteed to save you time!

TO ORDER CALL TODAY

1-800-262-5122

(Call for dealership inquiry) y

ONLY

$9195

. WEED

A S e SN R ARSI RENS. ... .1
{ IVIBA [ WCW Exp. Dat
{ ) Chack enclosed for $21.95 plus §3.00 postage and handling @
Your Trimmer Make Model #
Mame Phone_! !
Streat
Clty Stata Zip

Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533

POPULAR MECHANICS » JULY | 990

95



i POWER-FED
TOOLS IN 1

PM'IMnH-QSwiSmd

FheToRY,
< DIRECT:

Mow you can use this ONE power-feed shop to tum
rough lumber into moldings, trim, flooring, furni-
ture - All popular patierns, Rip-Plane-Mold & Sand
... separately or in combination with a single motor,
Low Cost ...You can own this power tool for only
50 DOWN!

30 FREE TRIAL!

RUSH COUFPON TODAY!

Foley-Belsaw Co.

£301 Equitable Rd.

Kansas City, Mo. 64120

0 YES, Plesst send me complete (scts sbowt yous PLANER -
MOLDER-5AW-5ANDER and details shout 30-Day Trial alTer
and that | will reccive your quarierly Woadworking Catalog,
Dept. 91572

FACTORY DIRECT CLOCKS
AND FURNITURE

Do-it-Yourself

Kits or Assembled

and Finished

& Grandfather Clocks,
Mantel and Wall Clocks

= Cabinets, Chests, Tables,
Chairs, Desks.. and more!

® Saolid 3/4° Black Walnul
Charry, or Oak

® Heirloom Quality

# Solid Brass West German
Mowvements and Dials

® Money Back Guarantee

SENDS1
FOR
COLOR
CATALDG

——

] .
EMPEROR
CLOCK COMEPANY
‘Workf's Largest Manufacturar of Grandtathar Cloack Kis

3508, Emperor industial Park
205-9268-3316

S

Fairhope, Alabama 36532 « Phane 1

| i leesied

o Nﬂ I'm ot inlsresed in a ngr -Balsaw PLANER- Dio- - Yoursell Kits T Femhed Ciocks [ Finnmmhad Fufnituns
MOLDER-SAW.-SANTER bnat please sl fra youis Free Wad-
warking Catalog, Dept. 44094 Hame
Name g"om —
ity e —

Address

B State Zip SR
clt’ Slale Iip [Pizase Premt

GO KARTS, o4

72 PAGE CATALOG
32,00 REFUNDABLE (S

v;'\.v'\.vfﬂ.'\.ﬂ. ﬁvfi e
i !!,NEWF r:-\c-H i e Sl

N

Gold Medal Winner
fahaemaiianal invenhions Frhibdion
Ganeva. Switbanond

i

Spare-Key Locking Gas Cap™

You'll never be locked out of your car again.

>19%

BUY 2 CAPS! SAVE $2.00!
Greal Giff Idea!

keys in hidden
compartiment [ N0 waiting for your auto

club to rescue you.

B If your auto is stolen,
tank cannot be refueled.

M Fits virtually any car,
truck or van...Domestic
or Foreign.

Jerrold, Ploneer, Scientific Atanta, Oak, Zenith, Hamlin
and other [smous manufsciurers
Best Relail/Whaolesale Prices
30 days money back guaraniee
FREE 16 page Catalog
cail Toa rree: 1-800-445-9285
U.5.Cable T.V. Inc. KC4

4100 M.Powerine Rd., Suite F-4
Pompano Beach, FL 33073

GET THE POWER

Stop paving omecne Ehe your Pafd eamed dollars 10 ke D
POUrl CAFs computer controlied enare. You can o it Onder

Ehe: |mm!:mﬂlﬂhihﬂ - prinker. Small
enough to cary, Powsrful enowsh o disgnose every American
car omn Bhe roed.
Call
1-800-537-0106
oroer e
£ TIF1600 HOW!
oy $399.95
of send
= coastal
test equipment, inc.
13881 KLE. 17th Ave.
Horth Miaml, FL. 33181

Send $3.00 for our complete catalog

ORGANIZE YOUR
WORKSHOP
1_6 Utility Boxes

o 95
Construction o
* Tough k or Money Order
* § Different Coloms For ~ Pa n Plastic
« interiocking Lid rises
* Two Latches PO. Box 222
« 11" 0 & 1 2" deep Pittstown, NJ 08867
inchaded Conbinental LISA
e & vy deiremry

‘Waming: The Spare-Key Locking Gas Cap iz theft
prool and cannot be opened with tools. If the
code is losl, CALL A LDCKSMITH FOR ENTRY.

GUARANTEED FOR ONE FULL YEAR!!
If not fully satisfied return within 30 days for full
refund (less shipping and handling) Allow 4-6

weeks for delrvery

Eaty o change the
combination.

Made of heavy duty, high
tensile chrome plated sieel.

Combarginm Lock made by Pamins U S PRT #d839796 & WNT L FAT PERDRG
Liwbme hyrpmave Proders. Ing

ORDER NOW!! 1-800-552-5327

One for $19.95+53.50 5/h = Two for $37.90+55.00 5/

(TX & DK Res. add 8% s
check or money order + Make, Model and
Year of your aulo(s) to:

ales tax) or send

Dept. PM 7/90
P.0. Box 2770 » Dallas, TX 75221-

FIX-IT

YOURSELF

LAWNMOWER REPAIR VIDEDS

55 SAVE 58

3-35-4 HP Lot S ocie 524 .95
- AP & re

Engines it ) | 1

R Ahooley and Warienace

a0 e s $37.95

aapibie 12 - 5

Here's Hom Ve Ing W N e - 3.00

P Bax G48354

Maltand FL 377948356




< sl o World's friendliest shoe
WY ({ﬁeﬁ e Featherweight construction
S AAve :

GV “-a\“ - s o Glove-soft luxury styling

e Classic good looks

e Soft flexible uppers

® Double top-stitching
e Extra foam-cushioned

o |deal for business, dress
or casual wear

e Water-resistant

e Scuff resistant

e Stay-cool lining
" e Solid rubber sole
e Anti-skid tread

SORRY—Limit 5 pairs per address at this giveaway
price but if you respond early enough (before Sept. 25)
you can order up to 7 pairs. Our $10 giveaway offer
will not be made in any store at any price. No dealers

or wholesalers, please. We reserve the right to extend
above time and quantity guarantees. Hurry!

$10 Give-Away Offer

How can we give them away for y —
only $10—are the ysm!en?yNﬂ, \' / " A AVAL OISO
they are NOT stolen. They're the : ContortShs lam 8| Size | Price |of Pica|  Tota :
same fabulous fﬁﬁﬂlﬂ[’“"ﬂghts WE 1 Black |R5225 510 % i
nationally advertise in leading \ i tens | Brown |R5226 $10 s i
media all over America. And we gl Gy [Rs227 310 5 i
really will give you a pair for only B specry | White [R5379 310 s a
$10 (guaranteed!)if you are i "ﬁ‘ Taupe |R5380 $10 5 i
among the first 10,000 who re- ] Black |RS381 310 3 ]
spond to this publicity ad. | — 5":“: : |
Goodbye to Tired Feet : "CUARANTEE Shipping (33 for each pair) | 3 :
Feather-Steps are near-weightless | M Total | I
to fight fatigue, slipper-soft to i —— (R52283-01) ||
eliminate friction. Spring Aire™ ] (ake check parable lo RN Lid) ]
cushioned linings keep you cool | (Enter all 13 or 16 card numbers beiow) |
and comfy even in summer. lcard ¥ ]
Non-skid soles help you walk | = : Card Expice Date | :
safely on wetoricysurfaces—even || Mr./Ms.
the deck of a boat. Classic good ] B e /s =
looks make this the perfect all- : . . i
around shoe for work and play— | Womens . K |' o - By
so featherlight you may forget | Ao ! ‘ § Mail REM Lid., Feather-Step Shoes, I
you're wearing shoes at allf vailable! (’ g {0 Dept. 114130, Box 3700, Hicksvlle, NY 11802 o
) gy AEM Liet . 1200 Sharmes Drive, Westbury, MY 11500 B mm mm Allow up 10 6-8 weeks for shipment o e el




Change Tiny Small Print
Into

Large Sharp Print

Miracle
Magnifving
Glasses

Don't strain your eyes to read fine print,
road maps, thread neadies, elc. These
fantastic low priced magnifying spacs may
be all you need! Everything Increases in
size from 2V times to 4 times depending
on the strength you need. You get a stylish
look at an incredible low, low price.
Rich Gold Tone XL Sturdy © Matal Frames
with high impact resistant optical lenses
fits both men and women.

Thase truly aftractive glasses are yours for as low as $998 Order by magnification strength
30 DAY MONEY BACK GUARANTEE

SEE THE ACTUAL
DIFFERENCE!!

ORIGINAL SELECT MAGNIFIED
SIZE STRENGTH RESULTS
From This . 2V2X ... To This!
From This ... 3}: .......... TO Th lS!

From This .. 32X TO ThisI

= FAush Ind., Inc. 1988

Send fo; Rush Ing., Optical Div. Dept. # MG3ITSKA, 75 Albertson Ave., Albertson, N.Y. 11507

QUANTITY
—  2%X Magnification Strength Only $5.98 Plus $1.00 Postage, Handling & Insurance.
— 3X Magnification Strength Only $10.98 Pius $1.00 Postage, Handling & Insurance.
—  3%X Magnification Strength Only $11.98 Plus $1.00 Postage, Handling & Insurance.
— 4X Magnification Strength Only $12 88 Plus $1.00 Postage, Handling & Insurance.
A convenient 5" long slip-on pocket case is available for an extra $1.00.

—  Special Bonus! Order 2 or more pairs of glasses and deduct $1.00 from each pair.
Name
Address
City State- g

PROFESSIONAL
WEATHER STATION
NOW AFFORDABLE

tha-imrt hachew Illﬁ}hﬂ

bility a1 an incr iy i:n.\ price. The WieatherPro

direction vane, wind speed sensor, extemal

sRAINFALL IOPTICBALS
= 14-DAY MONEY-BACK GUARANTEE

DIGITAR WEATHERPRO
WEATHER STATION: ONLY $179!
ORDER TODAY:1-800-678-3669, PM

M:-F TAM-5:30 FM Pacific Time

-'H.rll.-r'l.rlll. S L eley i palin fi f—l" "5
A L5 I'Nr fr sh |,u-|bI [ |l'-.|1k|'\l-. uhI aglirs. Lin
Fan 14157 L2-G188 » WA anel VESA

DIGITAR®

1465 HABLO AVE, HAYWARD, CA 94545

ALITY

ENOUGH FOR HOME USE!

The nesw WeeatherPro weather station uses state-ol-
aivie ol Tull maonisoring, capa-

I b 3 weather compuber, emiole pregsaon '.~.m-ci

1 YEAR WARRANTY

FAMOUS MAKE!

BRAND NEW!

S50FA BEDS
Manufactume's

Suggested Retail
$ 449.95

Ln-l.uu-ﬂm PracE

$ ua mmnrmmnw
nufaciunng Company!
m:lrmmll DOT. &

Federsl aptety codes!
ALL FABRIC 4
RECLINING FULL “FLEX" suspension & high

4 I - i
&F;dp;tﬁfstummk hardware and 40" of ca III CAPTAIN'G GHAIRS ﬁul%ﬁhﬁlnfﬁg
SEVIND SPEED SWIND GLUST Manufacture's CAPTAIN'G Chairs secling with
*TEMPERATURE T S WIND CHILL Suggested Retal j,si & iouch of 8 everl Cptional
SWIND DIRECTION - s TIME $28995 M- ;!ﬂ;%'if' AT
STEMPERATURE HILD (et s ALITO SCAN BT FREE seal ticks - a 325 valie!

ALL FABRIC matching Sola
$ 1 1 5 Bads ol the [owedl Ralall prics
Ir this LLS. - only §1851
FITS ALL Vans & most Trucks!
tet 0 il CHAIRS & Sofes am UPSably!
CALL For FREE Fabvic Sampiles!

1 aun .445-1830 or 1-219-293-8550

Cradil card mambers can onder by phone!

) O

BRADD & HALL ASSOCIATES

53056 PAUL DRIVE, ELKHART, IN 46514

Warehouse Liguidalors

TELEPHONE LISTENING DEVICE r

S PR R LIS W e e B
Fore Commcin IEheeEn B0y COUTE OF G0
G B0l v Wieptors b Sl e
ity whs phow i pnimad Recondy bik
z e o AT B NN e

£ a0 —ilﬁq-
5-“:" B

$l9.

FHMT'I‘IH
Wlumy v Fae prwnh B o e
1||n- il % e any P e -y
II W E W by (A el
fm-n-uh—n“
—

e, o 1 00 m S Corp

SSEMBLED

HMN!‘!_I_!E:
v Pactery Amemtied 00y

Ty e -‘r%

gl 407-FRi- 1000 o asenell TTHE + B

MOSQUITOS
A PROBLEM?
a
ﬂﬂ? Don't get stung
* Environmentally safe
= No chemicals
= New application

J RUSH §9.95 to
Mosquito W. for plans

to safer fun ouldoor activities.

Box 894, Superior, WI 54880

/2

FREE CATALOG!
1-800-648-7938

JERROLD HAMLIN OAK ETC

CABLE TV
EGUIIPMEI\IT

_..-1.,_.:-1:.-_1' immegiataly’

REPUBLIC CABLE PRODUCTS. INC.

BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER

max ““"‘“*ATV

Amphibious
' 2and 4
passenger
models

wr, Pl

Call Toll-Free 1-800-255-2511
{From anywhaere in the LS. or Canada)

Recreatives Industries, Inc.
60 Depot Street, Buffalo, NY 14206




EXCITING NEW LAB TESTS CONFIRM SLICK 50°S BENEFITS!

Save Gas, S

The following introduces one of the most
fully tesied and credentialed gas saving, fric-
tion reducing engine treatments ever to reach
the markat!

The Secret is POLY

"Poly” Is short for polytetraliuorosthylensa
{TFE). It is tha slipperiest substance known to
man. The 1988 Guiness Book of World
Recards (pg. 184) says: “The lowest coafficiant
of slatic and dynamic friction of any solid (s 002,
in the case of Folytetrafiuoratiyiens—aqguivalant
o wet ice on ice.

A one guar treatment of Slick 50 will boand
slippary “paly" 1o your engine for @ minimum
of 50,000 miles. Unlike some temporary pro-
ducts on the market, Slick 50 does not need to
be added every lime you change your oil. By
reducing engine friction, Slick 50 increases gas
mileage and horsepowar and il reduces wear,
defraying costly overhauls.

Slick 50's Credentials are
Impressive

“Slick 50 does reduce engine heat and
ordinary wear, and our informal tests indi-
cated that it will improve gas mileage by
about two or three miles per galion . . , Slick
50 does exactly what Petrolon claims it
does." Consumer Digest (Mar/Apr 1982, p, 35)

In 1989, the premiere engine and lubricant
testing lab in the U.S. tested Slick 50. This
EPA recognized lab conducted a strictly con-
trolled experiment using industry standard
ASTM procedures. Results showed Slick 50,
compared 1o a standard reference oil, reduces
engine waar by more than 50%. Be cautious
of those Poly treatments thal cannot back up
their claims with such solid evidence.

In a fuel usage test conducted by this same
prestigious lab, results showed that Slick 50
{compared to a standard reference oil at 150)
reduced lusl consumption in the test engine by
T.09% at an oil lemparatura of 225° and 7.85%
al 275° Once warmed up, most cars operate
within the range of 225° o 275"

Especially interasting is the fact thal fuel
usaga with just tha raference oil increased (see
graph) as the oil got hotter than 2255This is due
1o the well known fact that oil gets thinner al
higher temperatures, causing increased [riction
{and wear) in your engine. However with Slick
50, fuel usage actually decreased, showing
that Slick 50 produces its greatest friction
reducing benefits at higher lemperatures,
which is exactly when your engine needs it
the mosi.

As wilh any lab test, these results may nol
transiate exactly the same pevceniagewise for
avary enging under every type of driving condi-
tian in the “real world " However, the conclusion
for these test cases is clearly that Slick 50 does
reduce engine wear and does increase gas
mileage.

. +0.43
Ez-2+ v -0.
=4
£ g " Siick 50 Engine Treatment
gg -H -7.08 ~7.85
L i 1
; g 150° 225° b

Oil gallary lemperature, *F

The Federal Aviation Administration has
fully accepted a similar produci—Slick 50
Aircraft Treatment (FAR, #3348).

ave Engine
Qﬂ"’

with “POLY”

start them, before the oil has a chance 1o cir-

FA
"'"“I:Il.ln.l.:_”.-cf culate. Up to 90% of engine wear can be
% Mieags = caused by this starvation. You receive all

.

AN

%

TUY, a prestigious German tesling
laboratory, lested Slick 50 and found substantial
increases in both gas mileage and horsepower,
The Space Shuttle Columbia uses the

chemicdl “Poly" in ifs gears and bearings
because it is the only chemical lubricant which
can withsiand the heal and corrosive elemanis
of space.

The Cranfield Institute, known warldwide
for its work in tribology (the study of fnction), con-
clueded a five-year study on Slick 50 in 1984,
Results showed Slick 50 does indeed coat
metal surfaces, dramatically reducing friction
and extending the life of metal.

Perhaps the most dramatic of all is the tor-
ture test seen by thousands of viewers on
NBC TV station KPAC. A Lincoln Town Car was
treatad with Slick 50. During the broadcast, the
oll was drained and the car was driven without
the oil plug for about 30 minutes. Tha watar
lemperature never rose and the engine sus
tainad no apparen! damage,

it's Easy to Treat Your Engine
Changa oil and filter and substitute one quar
of Slick 50 for the lasi quart ol oll. (Add two
guaris for angines with oil capacities of sevan
qguarts or more.) Slick 50 is excellent lor {urbo-
charged engines, aluminum block engines and
rotary engines.

Slick 50 will work with all petroleumn basad oils
and synthetics compatible with petroleum based
oils.

What are the Benefits of Slick 507
By reducing friction, Slick 50 does all of the

tallowing:

1. Increase gas mileage

2. Increase horsepower (small economy cars
and large AV's really nead this)

3. Reduce operating lemperatures, thus
increasing the lubrication and lite of the oil
and engine

4. Minimize or eliminate costly overhauls by

drastically reducing engine wear

. Easiar starting (important in cold weathar)

. Since lubricating lead is being removed from

gas, and unleaded gas is poor in lubricating
qualities, this extra lubrication of Slick 50 on
valve systems and guides is a real bonus.

7. Slick.50 eliminates the "lubricafion starva-
ion' that all cars expearience when you first

(=50

these benalits lor less than the cost of two
tanks of gas (§39.95).

Will Slick 50 Harmm my Engine or
Affect my Warranty?

Mol The base oil for Slick 50 mests, or
exceads, every manufacturer's enging warranty
requirements and cames an APl service
classification SG-CD.

More Slick 50 products are avallable. A
FREE catalog sent on request.

i

DOUBLE GUARANTEE!

Guarantead lowest price and guar-
antead satistaction. il al the time of
purchase you have sean Slick 50
advertised in a current magazine al a
kower price, we will beat that prce by
52.00 a quarl and you will still get your
free DURALT FC. If you are not
salisfied with our Slick 50, within 4
months, send us a note and proof of
purchase for a full refund of purchase
price. This makes trying Slick 50 RISK
FREE Io you. We have bean in
business for 10 years and intend to
keap our customers happy.

n
5
a
|
|
5

L"'-l‘-..-f"ql‘-.—ll'-'l‘—#""l-.-ﬂ"l-_f"l--l

Free DURALT FC sent with each order. Free
shipping with orders of 2 or more.

DEALERSHIPS AVAILABLE.

For purchase or further free information call
toll-free 1-800-525-8624, ext. 7 (in California
1-800-233-9559) or send to: Progressive
Enlr(hmrpnullu. 255 South Bent Avenue,

ept. PM790, San Marcos, California

Yes, | want o improve my car's performance
and save my enging—rush me risk free;

[ One Slick 50 with FREE Durall at $39.95

+ H4.00 shlw.rlng and handling.
Call, rasidenmts add 7.25% Sales Tax

! Give me free shipping and handling for my
order of 2 or more at $38.95 sach.

I Check "] VisaiMasterCard
Card #
Exp. Date L

Namg

Addrass

{Give sirees adoeess @ possshis for UPS deivepry)

G .. - - ihaawe g

=—=PEC
Progressive Energy Conporation

255 South Bent Ave., #B2, Depl. PM7TS0
San Marcos, CA 92069
CALL NOW TOLL FREE 1-800-525-8624
IN CALIFORNIA, TOLL FREE 1-800-233-9559
1990 Progresssve Enengy Corp.



YES YOU CAN!

= make 518.00 to $30.00 an hour!
— work full time or part time, righ! at home.

= operaie a CASH business where 90¢ of every
ml‘ is CASH PROFIT!

We'll send you a FREE Lifetime Securicy
Fact Kit — yours to keep with no obligation
— that gives you the details on being your
own boss with a Foley-Belsaw Full-service
Saw and Tool Sharpening Shiop.

YES YOU CAN have independence and
make good money. Dut you have to WRITE
NOW o get vour FREE Lifetime
Security Fact Kit
Mail the
coupon below,

Dol o

u; 13

o, 12 e

[] YES, | want o know mone! Pleass rush my
FREE Lifetime Securty Fact Kit

Addrues

City late I

|
.lnltlll' Fhone

LEARN VCR

GCLEANING/MAINTENANCE/REPAIR

EARN UP TO 51000 A WEEK, WORKING
PART TIME FROM YOUR OWN HOME!

r-------- -
‘--‘- - .-

THE MONEY MAKING DPPORTUNITY
OF THE 1890°8
IF you are able to work with comman small hand
lools.
IF you possess average mechanscal ability, and have a

VCR on which to practice and learm then we can
teach YOU VCR maintenance and reapair!

FACT: up to 90% of ALL VCR matfunctions are due 1o
simpie MECHANICAL or ELECTRO-MECHANICAL
breakdowns!

FACT: Over 77 million VGRS In usa today natiopwsde!
Average VCR needs service or repdir every 12 to 18
mignths!

Vigjo's 400 PAGE TRAIMING MANUAL (over 500 pho-
tos and jllustrations) and AWARD-WINNING VIDED
TAAIMIMG TAPE reveals the SECRETS of VCR mainte-
nance and repair—"'real world” informathon that is
NOT available elsewhene!

Also includes all the info you'll need regarding the
BUSINESS-SIOE of running a successiul service

operation!
FREE INFORMATION
CALL TOLL-FREE 1-800-537-0589
Or write to: Viejo Publications
3540 Wilshire BL. 5TE 310
Los Angeles, CA 90010 Dept PRY

Subscribe io. ..

MILITARY EE YEHMLES

ADS-ARTICLES -NEWS
MILITARY JEEPS, TRUCKS, TANKS & MORE!

SUBSCRIBE NOW!

One Year (8 lasuss) §12

<3 T Years (12 lnsuss) $20
Forsign - Canada $15, other §20

US Dollers payable by LS Bank

PO, Box 1748-48, Unien, NJ 07083

Control Water Weeds

Amazing new Underwater Harveating Tool!

% |
Cul aguatic vegetation fram & boal, from & dech
of simply by wading in from shore, Coatrold weed
growth the enviranmentally safe wap
Satinfactios Gueer ol bk
Cal or write today for FREE Informition packags
TOLL FREE 1-800-552-1217
™

Wuttrsidl Productg Corp.

P Box §7T6, Laks Mahopac, New York 10541

BARGAIN HEADQUARTERS!

« JERROLD » TOCOM « HAMLIM
- SCIENTIFIC ATLANTA « TENITH
Cmk M3ISH DMLY §60
& mionith warranty!  We ship C.0.0.|
Lowesl relailwholesale prices!
FREE CATALOG:

Giobal Cable Metwork
1012 rving 5L Sulie 108
SF.,CAMI22

ORDER TODAY! 800-327-8544

Make and Sell Your
Own Qrnamental Q
s \‘-"--—-I""#

Concrete llems!  ——==esmewr

Book about Aluminum Molds
including over 425 designas,
prices and production trade
secrets from tha world's
largest mold manufacturer.

CONCRETE MACHINERY CO. INC.
P.O. Box A99, Hickory, NC 28603

| ALL OAK
Unfinished
Compietely sssembiled
and ready to 90 ON your
wall, 29%30*
$39.99
(Plus $8.95 Shipping and
Handiing. Finished Cak or
Dark Walnast, scid $10.00.)
YUsiF & COMPANY
Road

11243 Hooper
WALL UNIT satonRouge, LA 70818

w4 PRESENTING 4 % & 4

CABLE TV
EQUIPMENT

e STARRING #*® @&

, HAMLIN, OAK

AND CTHER FAMOLS MANUFACTLISERS

& FGERT R R Ty P R SRR
& EAEERT WETAR ADLELALE FIRCES B LS
& DN, LD FROM LTOCH WITHIN M S0

FOR FRED CATALDG MLy 1-B00-345-8917
ron ALL INFORMATION T-B18-7T16-5914

=

PACIFIC CABLE CO., INC

BURGLAR ALARMS

P

Ar Mo Weate T
an Distributors

51749, Phu.. AZ B5010-5179

$5.05 + §1.00 PAH (N CHECK DR MONEY
ORDER PRXABLE TO: JAL ENTERPRESES, PO

INSURE PROMFPT EMERGENCY
SERVICE

#» 3" Bold numbers & letters that reflact light
during day or night. Graat for mailboxes,
signs, boals & aircrafl

shipping. Allow 3

=
4y
weeks for delivery.

Russell's Reflectives
P.O. Box 2231
Ormond Bch., FL 32175

& To order send
£1.00 per number
and letter. Pricein-
cludes handling &

ORNAMENTAL IRON
WAGON
COMPLETE PLANS AND
ILLUSTRATIONS
Send $3.00 to:

ESl

Great for Firewood, 808 Calhoun St.

Mogazines, MORE . . .  Johnston, S5C 20832

Liguor Pour-Spouts . ..

Fit Into your bottles lor sccurats

With lnllrlralrhllun
Set of 4/0nly '0.00

suﬂ 0 ﬁ'&ﬂ E'mmﬁmm . 5h=umam 5L
Central Point, OR 97502




CABLE TV
DESCRAMBLERS

ATLANTA.. §180.00
JERROLD™. §110.00

IEMTH...
Ao
HAMLIN...

$185.00
9.00
§102.00

s Aoy A (402) 554-0417
Orders call toli free  1-800-624-1150
M.D. ELECTRONICS

115 NEW YORK MALL STE. #133M79 | snos
OMAHA, NE 68114 C.0.D.

PAY FOR YOUR HOBBY'!

With White's new EAGLE Il Metal Detector |
Onboard computer - Simphe
oulside, complex inside.
lignares junk like nails and

pulitabs. Find coins, rings. 1-800-547-6911

vabuabiles for fun Whiti's Electrorics, Dept. PM-5,

and profit! Swest Home, OR 97386
T.C. COLLECTABLES FRESENTS
DENCBAUR BOME CREATURES.
PLANSHITS 5495 AND LW

h:
i BLUE-PRINTE, EASY TO
- ' BUILD KITS FROM PRE-CUT W0OD
FROM 1 TO S FEET TALL

HDEAL FOR YOUR YARD-GARDEN-DEN SCHIOL - ANYWHERE!
DECORATIVE-UNIHIE EDUCATIONAL, THESE CLEVERLY-
DESIGNED BONE CREATUAES ARE STURDY AND ARE 501
T BE MOTICED, MAKE $58. FRED BROCHURE WRTE:
J&L GENERALL, 12 ROYAL PALMS DR AUSTIM. T TAT44

Men, don'tget  Fight Back!!!
L) Srrmmsmecues
@#_ ;{3—4 Subarribe o o bag mﬂ:rmm‘;p:-r
A [y oy oy artres
L = . ﬂu-iuw-quru £21 - [T T T iren—,
DIVORCE! MensRights Asses,

ParaPlane
Dealerships
$14,900

Info Video $25.00
f E150 Shipping & Himding)

1-800-888-6088 EXT. 110

-

Pool Ba n
8 BALL  Availabie in Cus Or
HIGH QUALITY  #1-15 Send $29.85
+ $2.005 & H To:
Machine Patterson
315 Main St.
Calument, Quebec
JOV 1B0
B819-242-8085

[ BASEMENT TOI

FLUSHES UP 1o Sower or

Mo Di I';F Up Floors
Insta ourself - Anywhare
Write McPherson, Inc., Dept. 16

Box 15133, Tampa, Florida 33684

Nelgial=lg

Wiitse [P B Wiyt Shop

ORDER TOLL FREE

1-800-533-5545

Sale Prices Good Thru 73180 KEY #88%998

?I’l‘ld Gas Engines
housands in M' 1500 P$|
3 - 23 HP, harizortal 4 pras sy re Washer!

verlical shaft, et
5-HP Kawasaki enging has
Horirontal Gas Engines .o i shutoff. 3 GEM

#6051 SHP $13499 1
081 BHP $19990 30 mowswihoin

Vertical Gas Englne mil 1
#0010 HP $224.99 e

)
a

1/8-HP Utility Pump
Pumps up to

1200 GPH!

Dirains basemants boats,
ot tubs, swimming pool
covars and ofher anes
down 1o 1/87, hem#¥ 10800

Adjusis from 40 to 140
Amps. 115 Volis. FREE

ham# 150510
sals $114.99

Water Pum

AN-HP, 4 Kawasaki
anging. Pumps 11,086
GPH. 28 suction iR, max.
1olal head 76 hemP 10812

saie $289.99
oy

Walcomas your family
and friends i

as ihay approach
Bright light starties
intruders and trightens
ham away. Motion

Replacemeant

for Grass Trimmer

Cutling Line!

Mo more hassies with

momaklaman ling on your
as-pawaned rimimer
eed Wizzand cuts

through toughasl waeds,

biiars, grass and rough

vegrlion. inciude Four

irimumear navme and

madel number whan

munutas. Racond ardering.

Hermé 16240 Sale $10.99

sale $15.99  Shipping nat inchuded

———— -

Send for your FREE 136-Page
DISCOUNT CATALOG!

swiiches on. Range: up
o TO el Adjusisbe
sansitivity and “on” time
froen 1 minute to 20

o1 | [

Keyd BE998  SEND TO NORTHERN:
P.O. Box 1219, Bumsyille, MN 55337-0213

NOW! Get in on the
PROFITS in

)
\!

REPAIR!

Work part time, full time -
right at home —wa halp
you every step of the way.

Mo doubt about it. . . 25 a small engine pro, you can cash
iri on the huge demand for gualified men in one of Amer-
ica’s fastest uruw'm? industries. You'll be able to command
top hourly rates of from §25.00 10 530.00 per hour — and
l:hal'sgum for labor. A ssmple tune-up earns as much as
$40.95 for less than an howrs wark, and parls, éngines
and accessones will add even more to the prodits.

Plenty of business walting lor qualifisd men.
65,000,000 Small Engines Are In Uss Today!

That's the official count from the Engine Service Assn.,
and gne-million new engines are being built each manth.
With fully accredited Foley-Belsaw Iraining, you can soon
have the skills and knawledge 0 make bop money ser-
vicing these engines. People will seek you out and pay
you wefl to serwce their lawnmowers, llers, ed?ers.
power rakes, garden lraclors. chain saws. minibikes,
snowmobiles. generators. go-carts. painl sprayers.
snowhlowers the list is almost endiess

money making
" pusingss!

Professional Tools and E;l.llllﬂm. PLUS 4 H.P. Engine
ALL YOURS TO KEEF. .. All al Mo Extra Cost.
ND EXPERIENCE NECESSARY!
You don't need bo be 3 °bom mechanic’ of have any prior
Eaperience, You can master this profitabile trade right 38 home
in your sparetime. Lessons are fully illustrated .. 50 clear you
can'l go wiong, and with our famous “leam-by-going” method
0u et practical ‘hands-on' experience. We also show
1:1&3! business, what 10 charge, whese 10 D&t Suppdies
wholesale._all the inside tricks of the trade you need 1o
asswe success night from the star

Send for FREE Facts—Do it TODAY!
NO Obligation—NO Salesman Calls!
Yoo rick mochime he accepiimg Sis offer o see how

('nu'.l:r_w.u.' can learn rhe skills o mewd (o iRerease
vieri F ircoerte i a high-profin business of yowr own,

Just fill in and mail coupon below (or send posicanrd
with name and address) fo reeeive full information
by return maif. ——

RUSH COUPON TODAY
Fulsy-Balesw auun

3 YES, please send me the FREE booklet that
full details about starning my on tusingss m Small
t

Ehrgireﬂemirlmmm i5 No Obligation and |

that No Salesman will call o0 me 1
NAME e |
ADDRESS 5 __.=
oy S 1
|
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GETINTO

AVAILABLE N
177 &V DRIVES

-_li- 8500
BHIFFING &
HARDLING

the raichet to function. * Where excessive
repetitions are
One 360° turn of this specialty tool is
gual io eight normal raichel motions.

required for long bolts.

quality construction, the Sidewinder

is torque tested to 175 ft. Ibs. and
carries a lifetime warranty.
Found in tool kits of major racing teams.

To order, call today

1(800) 999-3405
We ship UPS. daily.

MASTERCARD AND VISA ACCEFTED

S/DEWINDER

PRODUCTS CORPORATION
2066 Oid Focky Ridge Road
Birmingham. AL 35216

EKTEND ‘I’CII.IFI SWIM TIME

- Cataiag
(516) DA1-9473
Genarcl Technlies
Ceailly Cameguter

Save Timel Save Monay! Mill Su
Sells Over 1,000 Different Top Qual

RUST REPAIR
PANELS

Colision Damags
G'm—qlfn.ﬂ-rn\'ﬂmm Impons

it Supply inc
334 Gt i lunﬂ,.l
Clrwsiand, Oty 448714
Hatianwide & Qhig
Toll-Fres t-S00-888-8072
Local; [I18] 341-5077

wwinning Ereseniatisns sad
reetings o Tadles » Charty

*Iraphs #Schedules sFlans
Ton Gosn ity Drawing Teal
T =

T e e e (R B
FAMK WNDYATIONS, PO BOE
A41 3 Ligibeton, 0O RO 28

You Can Build
T a : This Doll House

Pl !
F_MH_H

Crecdt card orders: -B00-88-1980 W-F, 88 MST O send CK x
AASCO Ent.. Box 15005, Boise, ID B3NS Satisiection Gusmrased.

OWN YOUR OWN HOVERCRAFT
The ONLY TRUE All Terrain Vehicle!
SCAT HOVERCRAFT, INC. FLY
The largest manufacturer Over Land. Water
of recreational Ice, S“"":H%E
H raft in
ihe worid c"'f,'}’:i':
Call
Toll Free-
lw bt ,mliﬂ DEALER INGUIRIES INVITED
SCAT HOVERCRAFT, INC. o ri 30147

BEACH LOOK BODY

imagme yoursedl abeady hewwy that healthy
wan sewy, musculsl bady Tex o con be youry!
The Baach Look Symiem & pioven methad of
corlliomny yiel Body. M gusles you o (e

iy [0 e B0lTach beddy o dese

RLISH GARCHA ENTERPRISES

SEEIJ 2710 West Avenue 0
Padmdale, CA D3551

HHDI’.E NOW FREE GIFT

Al Lagt 8 New Amazingly Slmple
GAS TURBINE

JET ENGINE
.-'_-ﬁ- IldI—'

-:_“ ﬁu
[y
wl H.lIT‘.Ii; Haks @n ._
aitsbmani, For ase
wio, Full siss ssssmbly rowi
Wil of mabsrials amd phetss.

SAVOY SCIENTIFIC  mawra mosica.

II-I.H-

ﬂlLu

MONEY LOANS

" Chula '.I'Isla CA
92010 and receve basic jeweiry repair instructions
and tips on how to earm while you lsar!!

YENTURE CAPITAL

FOR - BUSINESS OPPORTUNITIES
- REAL ESTATE PROPERTIES
- INVENTION FUNDING
- PAYING OFF DEBTS
ADVANCE POINT FUNDING METHODS
ARE USED TO SELF-LIQUIDATE THE LOAN
THE LOAN PAYS FOR ITSELF: THEREFORE

HO MONTHLY PAYMENTS

VIRTUALLY ANY ONE CAN QUALIFY WITH NO
CREDIT CHECK / NO COLLATERAL NEEDED.
FOR MORE INFORMATION SEND A BRIEF
DESCRIPTION OF WHAT THE FUNDS ARE
FOR ALONG WITH JUST $10.00 (CAN.) TO:
JOHN SGRO
2255-8 QUEEN ST. EAST, BOX 1025
TORONTO, ONT., CANADA M4E 1G3

MONEY ORDERS - PROMPTLY PROCESSED
PERASOMNAL CHECKS - 30 DAY DELAY
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FREE « FREE « FREE

Lock Picking Set

You will receive FREE asetof Precision Lock
Picking Tools with your purchase of oor first
course "Lock Picking Made Simple.” A fully
E;I::lnmd step by step book on the an of picking

{ 9

Consider a career in Lock smithing, and master
the Ar of Picking Locks
Send 554.00 for your fimst course, free tools,

and trainee LD, cand.

Locksmith Training of Denver
5437 W, I6th Avenue
Lakewood, Colorado %0214

{303) 234-3415 MO

Visa

"CABLE BOXES"
+ Tri-Mode

« Jerrold SB
- Scientific Atlanta

1-800-848-3997

Tecumsarh, & Kohler parts o

Lawn Mower Service & Ropair Manual

Sawe fima & money. Senace &
PEEIT yOUr Own [Een mower

B, Sand check or maney
ardar for $8.95 plus 51,50 S&H
NY Res. add T sales {m.
w;.; Biriggs & Strahion,

y Co. 518-6T8-8515
¥ 110 Palenville, MY, 12483

IRCGES L STRATTOW

o

Loe's
H.CR.L

-y

L]
i
I

WHEEL STEERING
PUSH-CART FROM 1/2 SHEET OF PLYWOOD.
CAN BE MOTORIZED. BUILD IN ONE WEEKEND

OO S REDLVEED ELECFRIC Dill HALK g
i el e el R '

PLANS. PARTS CLIST 315 LS

SEND 10 DRIBKA
P, BOX 1§10,
MONTREAL OUENEC

SATELLITETV
Call for FREE 32 Page

_, Cotalog. Al Major Brands. ¢
i]* Lowest Prices. !
1-800-222-9064
1741 Codardale Rd. » Mount Vernon, WA = BB273

CELLULAR PHONES = FAX MACHINES

EXTRADRDINARY OPPOATUNITY TD ACOUIRE

ANCIENT ROMAN COINS

GUARANTEED REAL
Orver 1,500 ypenrs ald

Includes Certificate of Authenticity, Yery
enllectible, sure to appreciale. Hurry,
supplics limited! Only $19.95 each, +51.95 5&H RARE
COINS, Dep 15, MO Box 10, Morrison, OO 80465
SATISFACTION GUARANTEED OR MONEY BACK?

P TR DESIGA. BLULD asD SELL SEON &K FIVED
MULUSTRATED BiWis. WHERE T B WHILESALE
SMATERLALS, SET UIF & MEIPS SHINE. B T BLILE AN

SELL AT WHTHUL'T B 58 PTLLIA, Llaxs THRES
WHRITE FTIR FREE DETRILS

Mars cldeyt dragm oome e’ Yeamsund lamdy lun® You hivs bn

e Tha crall b tedeve & Fuscinong wdes wih compaie

information on the sales! modl Utcue EectEl ever concEved By

man. Destred o be B homesl selng dirorafl n e wodd  Yides in

WHE, Bala & PAL  Ass 510 & Bala, 3390 tor PAL  Add 53 5H far

Caradign, §10 Farmgn, US Funds Doy, WA State a3 75%.

Send check. money oeder of call o GO0 LS onky;
i B

ESTD FRRATMUTES 51
aFll -~ DN
fgrmarty Paracrall Gom Judeo mred Deitkes inkn Pacs £33
IAEL = Merraes el P
o A B B0 48 1l FAR AE b
BOB ELLIS HAIRPIECES
$45.00 - $165.00
!aa.-':- " = .," K #b%
a Ry - 1",':.\‘" iy 31':5}

SEND FOR BROCHURE
EINKEY - CURLY - WAVEY - POMPADOURS
780 Driggs Ave Brooklyn, N, Y. 11222

The best way to a man's

stomach...NordicTrack

World's best
aerobic exerciser.

With NordicTrack you can bum
more calories in less time than with

any other kind of exercise machine.

Up to 1,100 calories per hour
according to tesis al a major
university.

Meanwhile you can strengthen
your heart, tone your muscles and
improve your stamina.

NordicTrack duplicates the
motion of cross-country skiing, the
most efficient and effective way to
get exercise.

NordicTrack helps you lose
weight & keep it off. Permanently,
It's more effective than dieting. And
it's a lot less stressful on the body
than high-impact sports.

This is the way to look as
good as you feel.

MNordicTrack boosts your pro-
ductivity and creativity and lowers
our stress. All while helping you

oose weight.

POPULAR MECHANICS ® JLILY 1990
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NordicTrack provides a total-
body workout.

Unlike most in-home exercisers,
NordicTrack works all the major
muscle groups including the arms,
legs, buttocks, shoulders and yes,
stomach.

It's time to change
the spare tire.

50 what are you waiting for?
Call NordicTrack today.

I Call Toll Free in U.5. and Canada
| 1-800-328-5888
- Please send me a free brochure.
I Also a free video tape L VHS 1 BETA

|
J
|
Name |
|
|
|

Strest
| City
FPhone | ]

141C Jonathan Blvd. N, * Chaska, MN 55318
I_!?ﬁﬂ{l

State Zip




Spiral
Stairs From

Innovators

of quality
hardwood spiral
and custom
stairs. Call or
write for more
information.

Piedmont Home
Products, Inc.

111 E Church Street, Urange, VA 12460
| |-B00-622-3300 = | I'l.lfi_'ll'lll?l.'ll f72- 1488

FAX 703.672-9375

Rx Eyeglasses

I'BREAKTHROUGH!I
l How to El?’Dlﬂ!ﬂ B}rMiJ]&Savel
Safe, Eas Il line of frames, lenses and

I mtings.l port & Dress. FAST DELIVERY.

Tr}rfariil]d.ays' Orver 300,000 sold!
' 100% GUARANTEED! h

I Priam Oplical, Dapl PM780, PO Box 830030, l
I 10882 MW. 78 Ave., N, Mlami, FL 33152

Send lof FREE
~. Carwlog boday! -

SLIDE ONE IN

*Great Security *Beautiful Look

=Easy to Install «Highest Quali
Completely Assembled -Ready To Go!
DONT MISS OUT-DO YOUR PICK-UP A FAVOR!

For Information wrile;
‘HARD TOP" £ O, Box 2 Linkefield, TX 79339

PACKARD BELL ===

himehicd pive u||'| Fednarig fid g, I &l

PACKMATE 286 COMPUTER
WITH HIGH RESOLUTION
VGA COLOR MONITOR

= BOZB6 microprocessaor (operates
at 12 MHz)

» Dne 3-1/2" 1.44 MB flioppy dnive

» O 5-1:4" 1.22 MB floppy driva

* 30 MB hard drive. = 1 MB RAM on
motherboard expandable to 3 MB,

* includes VGA 147 colar monibor and
VGA card. + High resolulion monitor:
6540 x 480. 256 colors

+ I8 compatible. + AT compatible:

* B expanson slots.

* Dual FOO/HDD confrolier

= 2 half heigh! drive cavities exposed

« 1 halt height drive cavity enclosed

« 2 geral ports, = 1 parallsl pon

+ Apal time clock/calendar

+ Zaro wailt slata. » Systom configuration
In CMOS with batteny back-up

« AT style 101 kay professional keyboand

= Small footprint

» Included software: MS DOS 3.3 and
GW BASIC.

« 145W Universal power supply

« Bockot for
BOZET co
processor an

Manulacturar's
Suggested Retall
motherboand. 53 495 ﬂﬂ'

* One Year | DAMARK PRICE: |

.‘F”."S.??J’ $1 499_3

F“"’-"""I" iBerm M. B-21 18- 133142
Parfect! Iraured Ship/Hand - &80 00

FOR FASTEST SERVICE
CALL TOLL FREE

1-800-729-9000
w MasgietCare ﬂ

DAMANE MTERNATIONAL, WT,
fiTa7 Shengie Crissl Parowary, Mmnaspoda, BN 25430
Custome Sanvos « 117588 4940
Pease rush ma_____ Packard Bell Computer|s)
@ 51499.95 each, plus 340,00 &h gach
I No B-2116-132142
MM res. add 6% sales Lax.

LY IR

City Shate Tp -
O crucnio O vesa [ wastes Cargd [ Dasoesi
wd No

Fagi [ i -

DELIVERY TOD 48 U.5. STATES ONLY

TECHNICAL HOTLINE

- D NARIANS H‘M.'F
ATED 1O CREATE S CHALLENGING
HDUSE  PROUECTS IH EI ASBID’-' STYLES

i)
¥ T DETARED ._"Fv B '%TET-" PLAME
AATERAL LI ‘I A Il AN |hi’.'lf-w'5ult'~’1 PACKEE

AT 13 AND ADCESSORE

FREECDLDHCATM'DE

Chaose from over 100 exciting fites.
® Mary uruzual B innoustive detigns

[ Call or write for your catalog today!

| Into The Wind = (303} 449-5354

L“H"ﬂﬂﬂ.., Boulder, CO BO302

Rrevere Waner

Have an shundance of filiered water for use in lawna,
gardens, and exterior cleaning st no additional charge
1o your monthly water bill. Order the RECYCLE-IT
:lu-lll-]-uuh.nii i rLE F.E'LIFE for |:i1l)I A0
plus 3300 shippinphandiing. Send check 10 P.O. Box
660963, Mariena, GA J0066 o call (40d) 501-5355.
WIS5A and Msicrrard scoepied

“Ultralight Helicopter |
- Pilat License Int Required -

pAk,, =

Dﬂrlmrnl

Ry =l
E\:hulqln
3 Bex SIE, e 0], Wandenbury W D4 RAE)

Master]i
You-Build %(H:

D%..hnls
effective way o masier
saveral common wood
joints. Wa indude hard-
wara & full instructions, you
the wood,
:ﬁf’ chock of
monay foc
Master)
P.O., Box 405

t.l:plrﬁl'lh.l
Ohio 43351

MasterJig
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CLASSIFIED
DVERTISEMENTS

Sophie Gronowice, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $8.65 per word payable in advance sach nsertion. Minimum insertion ten words.
Bold face capitalized words—3$1.00 par word additional (First word set in Bold Face at no extra charge, Zip Code Free.) Centered Headlines in All Bold-Face
Letiers—350.00. Screening—350.00. The next available issue to place an advertisement in Amerca’s No. 1 Classified Section is SEPTEMBER. The closing is
JULY 5th. Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10018, Please
indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order adwvertisers who use post office box addresses for
their convenience in handling your order, Popiular Mechanics maintains a register of such mail-ordar advertisars containing their complete names and strest
addresses. Advertisers using P.O. Box number must furnish complate name and street address for our records. To avoid delay in the publication of your ad,

please send samples and descriptive materials with your request if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLIS ER'S MART

BOOKS & PUBLICATIONS
PUBLISH Your Book! Join our suscesstul suthors. Al
subjects imdled. Publicity, adverising, beauidul books.

Send tor tacidiled booklel and free manuscripl report.
Carlton Press, Dept. PR, 11 Wes1 32 Street, New Yok 10001

H
P

STOP Losing, Ex-Bookie reveals foothall secrals 51895
to: Win, Box 11112 Dept. M. Boukder, GO BIO0

MERCHANT MARINE JOBS How 1o start. Complate, Guar-
anlppd. 530 VISA'MC cash, check, AHP Intemabional, 221
5W 1530 5t Box 230, Seatlie, 08166

MR. MOLY MoS; oil suppliment. Engine Aide 5585, Goar
Alda $7 89, |pluz $2 50 shipping) Fres Brochure. Box 12543,
Rochester, NY 1461211-800-FOR-MOLY

GET Around Bad Credit! $8 for Informative Repon. B.C.
Financial, P.0. Box 627, Kearneyawille, WY 25430

PLAY BLACKJACK AND WIN 335 Blackjsck is the only
Casino Game where the Player can get the Edge. Easy, Mow
Complete Home Study Cowse $16.95. Blackjack, Bow 381,
Clearwater. Flonida 34617

FREE - writa for your FREE listings of “"HOW TO™ books
today. Emerald City Publishing, 800 SW Kenyon St Sushe
202C. Seattle. Wash 89106

DYMANEC SPEAKING. Cvercoma Speakers Fear Bookket
$10.00. Dynaseope, Depd. P, 561-TTth S1, Miagara Falls, MY
14304

“SHARPEMERS REPORT" Manihly Newsletter. Valuable
Tips—Sources—BuySed Used Equipment. Free Brochure.
Skog Company, Dept. PM7, PO, 22558, Minneapals, MN
G542

BOOKLET, “Working Your Way Through College.” Tolis
How. §5.00. Lot Dickinson, Bon 385 Hamplon, Virginia
23563

INCREASE incoms, happiness. Free info. Garbo
Publishing, Box 1811, Guelph, Ontario, N1H TAY

HOME REPAIRS INSIDE-DUTSIDE MOMEY BAVING re-
pairs amyons can do. Owves 200 lllustrations. Bokh 5885
EGU., P.O. Box TBS, Deer Park, N.Y. 11728,

SMALL EMGINE REPAIR GUIDE. Trade secrats, troubla-
shooting, specifications, more. BAVE 8388, Free informa-
tien, Mars. P.O. Box 7441, Stesblon, PA 17113

SWIM WELL! MOW YOU CANI Rightbrasn learning secrets
remove Bdull blocks. Fully (usirated new book SAFE.
PROVEN, GUARANTEED, $16.55. £2.50 ship. Full info, Jos
Grififn, Box 3429, Silver Spring. MD 20018

MEW Sesvicing your YCR easy illusirated instruclions
send S600 lo: Mulitech Publicabions, P.O. Box 1452
Scottsblufl, NE BB361

ATTENTION SMOKERS! Creats your own, PERGONAL
quit-smoking program. Produces UNBELIEVABLE results!
REVOLUTIONARY REPORT iedls how. RUSH £500 to:
Amencan  Publishing, 351 Pieasant SL. Suite 139,
Korthamplon, MA 01060

EARN money typing &l homea, Many peophe nseded. Fres
informatan.  Willlam Lioyd, 3217 W, Anzona St
Phiiadelphia, PA 19132

FASTEST LEGAL WAY TO MAKE MONEY! 350 bdlion
industry. All ihe details you meed o acquira FINANCIAL
SECURTY in the 90's. NO GIMMICKS. NO RISK, fuccess, |
of money back! brwesd 51295 today. MLB Putlishing. Box
48288, Regina, SK S4F Jv4

PRODUCE NEWSLETTERS FOR BUSINESS AND PROF-
IT. Bogk, Samples. 5595 McVicker, POB B0SE. Mewport
Beach, Calil, 52658

GOVERNMENT SEZED VEHICLES from 5100 Corvettes,
Mescadiag, IMpons now available. For Buyer's Guide call 1-
BO0-333-4100 axt. V-230

VAPOR Carbuwretor Triples MPG, Fres Information. HEA,
R2 PV, Bowling Green, MO 63334

DAUG RMD SEITVRES: Buy Owi Gheap! Cars, Trucks,
Vans, Boats, Compulers. Write: Seizures: Box 4309-AT,
West Coving, CA 91781

FREE TIME.. SUNDIAL, Worlds best design. You Buikd.
Comphete instructions. Amazing! $5,00. Sunsel Designs.
Depd. PM, PO, Bow 1795, Simi Valley, CA 930621755

WORLD WALL MAPS, MUGE 52 34" ABSOLUTELY EX-
CARSITE $2.95! N TUBE] ABBY MAP COMPANY, DEPT. 75,
WMANHOE, TH 75447

POPULAR MECHANICS HOME HOW-TO This book is for
YOU it you ame considering tackling any of those do-il-
yourset! projects: hanging wallpaper, mounting new lighi-
ing, tinkng floorboards or even major remadaling. Cver 3,000
illusirations and photographs, 512 pages and only 52895,
Owdier # B-1935. You waon 'l ba sorry, Popular Mechanics. Box
1014, Radeo City Sa, New York, NY 10000

CATALOGS

FREE! The Basi Photo Equipment Catalog describes and
illusirates thousands of exciting brand name and unique
products for the photo hobbyist. Also available s the Free
Video Calalog filled with the tatest sccesanries and Supplies
far the video enthuslast. Order one or both, Wirite: Porters
Carnera Store, Box 628, Dapt. PM, Cadar Falls. 1A 50613 or
call: 1-S00-553-2001.

PERSONAL PROTECTION DEVICES-Combat crime, en-
surg your gafely. FREE caialog. Fisher Company, 5610
Boxborough, Greensbaro, NG 27407

POPULAR MECHANICS “PLANS AND IDEAS™ CATALOG
—Hundreds of ideas on workshop progects, plans for shop
ip0is, sforage houses. bosts, fumiture, loys — just about
averything! Send $2.00 to: POPULAR MECHANICS, P.O.
BOX 1014, RADIO CITY STA, NEW YORK, WY, 10101,

SLICK 50 FOR LEAST/BEAT ANYOMNE. 1-800-537-T832. In
CA 408-28-5LICK. B&J Spaclaities, Box T783, San Jose. CA
95150

$224 DALY “CHROME PLATING" Auto Farts, Mabarcy-
ches, inexpensive, easy. (Frea) information: Chrome Finlsh,
Box 5285, Waldord, Maryland 20604

GOVERNMENT SEIZED Vehicles from $100. Fords. Mes-

cedes. Corvettes. Chevys, Surplus. Buyers Guide (1] 808
BA7-6000 Exi. S-20024

CARBURETOR ENHANCER. Can doubde milaags, ratain
full power. Free Details. Eagle Rescarch, 1-800-663-4758
V(604 426 T229

SLICK 50. BEST PRICEFREE SHIPPING. 1-800-675- 7545
B&C Enterprises. A1 8, Box 6538, Claremore, OK 74T

BUY YOUR NEXT CAR fike the pro's do. Ex- agency owner
reveals besl kepd secrets dealars don't want you to know.
Fres details: Cars, Bon 3507, Peoni. Ilingis 61614, Dept. 51

550000 PORSCHE $200.00 BMW MOT AUCTIONS.
ﬁ;‘mwﬂ- Pogo, Box 152026-PMEP, San Dhego,
1

UMIGUE of Preventative mainlenance for any
44221 Babmuir. Lancaster. GA B3535,

¥YOUR MECHAMIC CANT FIX YOUR CAR! WE CAM!
Certfed Machanics Will Review Your Problem. Send Mame-
Address-Yea ine-Symploms. $10.00 To: Premier
Tune, 415 Route 18. Suite 243, East Brunewick, N.J. 0BA16

DETAIL YOUR CAR in 45 minutes. Easy steps 3500 G
Saslin, 6127 Twilight Court. Baltimorne, Mandand 21208

PREVENT GM. and Joep Thetis. Parmanenily installed
stesl collar, Atiractive! Ettective! inpxpensive! Steadfasi, &
Gaen Rd., Stonsham, MA 02180

POWER CHIP increase Your Car Or Truck Perdormance’
Horsepowar, by changing The Computer Contral Chig. Call
1-B00-255- 2447,

MNSURANCE RECOVERY CARS! 10.000's Late Model
(1585-80) LuxuryEconomy. CamTrucks Sokd Weekly By
Insurance Co.'s As A Resull Of Thefl Recoveries, Water,
Smoke Or Collision Damage. Porsches, Mercades, Jaguars,
BMW's, Hondas, J00ZX's, Corvettes. Cadillacs. Lincolns,
Siverado's PAY's, Broncos Efc . .. All Sobd For Drastically
Loww Salvage Prices. Some Arg Easily Repairable For Huge
Sanings And Profits. Manual Written By Car Dealer With Vast
Experence Tells How/Whare To Buy. Prices To Pay. Vehi-
cles To Avoid Sleshing Repair Costs. Also, Section On
Buying Bank Repossessions {Super Choap). $12.85 Monay-
Dgﬁar To: Insurance Cars-1, Bax 4525, Monroe, LA T1211-
4

SAVE PROPERTY TAXES! How-to Booklel, Worksheats,
$0.56 10. Property Tax Guide. Box 340368, Sacramento, CA
a5834

ENERGETICT TOWGH? Start your cwn business and stay
In business. Info bassd on expérience. Don'l delay. Send
$12.00 to: DAKPM, 4509 Phillip Lane, Madison, W 53711

POOL. Spa Maintenanos Suide. §5.95 Auquarian, 813 GE
2nd Loveland GO BOS3T

TRADE SECRET masy. in vechicle, ailernalor lest. 5300,
Alternalor, Box J3621. Juneau. AK 90803

100 MPG car. Plans $10. SARA, Box BE84, Halligion, MA
0iTas

SAVE 34000 10 35000 on new cars Bookiet 5500, GAP,
Box 157, Dracut, MA 01828

BAVE GAS! Easy guide for the amateur. 35. Randy Skell.
Boun 1532, Tustin, CA 92681

REPAR your car windshield Fix Sione Damage, Budl-
seyes, Blarcrack Yoursed. Send §0.95 phus $4.00 SH o
Zubar Enterprises, P.O. Box 211082, Denver, CO 80221

OIL ANALYSIS. 315 FREE Information Chichack, 10
Doveerdabe Rd.. Greenvilbe, BC 20815

{Continued on mext page)
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AUTOMOES FS
M
SPARE the air, Electric Vehicle Dieciory 5. Spint
Publications, Box 23417-F. Tucson, AZ 85734

SAVE POSSIDLY THOUSANDS ON AUTO REPAIRS
YEARLY. $710.00 Manual. RAS Enterprisss, P.O. Box 3073,
Salt Lake City, Utah B4110-30T3. Litah Aesidents. G3¢ Tax,

WIRACLE NUT EASY REMOVAL OF YOUR BALL HITCH
§7.85 121" NC-NF. Miracle, P.O. STA, Mariells, lowa 52305

HEVER BUY OiL AGAINI Complete instructions only
$5.00. TAB Enterprises, 27758 Sania Margarila, Suite 167,
Miszion Viajo, CA 92681

PREVENT AUTO THEFT- inexpensive But imporiani Addi-
tion To Your Vehicle Send $5. CM.C. Prevent-A-Thall, Sulte
411 Shrewsbury 51, Holden, MA 01520

SAVE GAS nght now. The 1973 lwaeli-Egyphan war
caused the ol smbargo, rationad gasoling and long lines at
(e purmips. | discoversd & way to save gas. Tha good news -
I'm saving more gas now. Saving informations. $5.00 to:
Ideas Research, 1323 Yale Street, Santa Monica. Ca. 90404
Money Back Guarantee.

FANTASTIC ADDITIVE Coats Internal Engine Parls For
improved Gas Mimage Compression And Horse Power,
Extends Engsna Life. $19.95 Guaraniss - As Long As You
O Your Car. Donald Phil. 1567 Badford 51, Ralway, N.J
0T06S

GOVERNMENT Sewced Vehicles From 51001 Fords,
Chevy's, Carvaties, Elc. Avallable Your Area Now. 1-B00-827-
1051 Ext. ADOT.

BT True . . . Joaps for under £200
ment? Call for tecta! 1-708-742-1142 Ext. 7133

SAVE MONEY make your awn antifrears soaps, waxes
£tc, Send $8.00 to: Formudas, P.O. Box 280, Dunnvilke, Ont.,
Can. N1A ZX5

CORVETTE nsurnnce Dirl Cheap! Learm What Insurance
Companies Don't Want You To Know. Seve Thousands!
$21.85 for Booklet. "How To Insune AMmanca’s Sportscar,”
PO, Box B84, Milan, TH 38358

WANTED Jasguar XK, XKE Austin Healy, Maserall By
Erithugaas 214-304-0722

tha Govern-

AUTO ALARMS. Build your own, complate mstructions
ﬂﬁ?mhﬂ.bh.m. 10101 Girawier, P-T, Ansheim, CA S2R04-

SAFER, Comiorisble Pickup, 4sd, Suburban Engine
Maint, Folding, Adjustable Ptatform Hangs Over Tires. Free
Detalls. Laputan, Thousand Oaks, CA 9135946516

PROFESSIONAL MAINTEMAMCE BTAND. dimansions
A V5 15, full MIG weldsd, expanded metal rampways,
588 (@ sat, for information call San Diego Plationm, 615-463-
2258, Plana $4

SUBWOOFER. Ford Escort o Similar, Plans $1285
Mapicolm Storoe, Box 186, Mukifeo, WA 58275

SOLAR CAR-BATTERY CHARGER, Prolset your car rom

dying. Easy to use, 39 sa. HTM, 745 E. Valley B14110, San
Gabreel, CA 21776

AERDOYMAMIC HETECH WHEELS Bicycles HPVa
PLAMS §12.50. CAYSTAL COYOTE H.P.¥. 2000 East Third

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIEES

GO KAFTS, Minibikes, ATV s Kita, Parts, Engines. Lowest
Prices, Largesi Seleciion, B0 Page Catalog 3300
Refundable. Hart World Dept C. 1488 Mentor Ave,
Painesville, Ohio 44077

MOPEDS, Electric Cars. Plua Parts, Manulls Accsannies
Unique Catalog $3.00. Perdormance Spesdway, 2810
Agongquin, Jecksomville, FL 32210

GO-ICART, under £35, weldiess, plans 5. ATP, Box 10680,
Scottsdale, AZ B52T1

AVIATION, HANG GLIDING

FORGET ULTRALIGHTS! We can pul you in & REAL
ARPLANE WITH YOUR LICENSE for tha COST OF A CAR.
Send §5.00 for mformation to: 5 Cichon, Box 674,
Greysione Sta.. Yonkers, MY, 10703

INETALL CAR STERED PROFESSIONALLY! Maks mon-
oyl Learn prolessional tricks for amps, speakers, CD's,
more! Sand $5.00 cash. MD to: Sigma Resaarch. Inc., P.O.
Box 2T1452. West Hartford, CT 06107-1452

MEW Aulo Ramp Anchos Plans $5.00 Pair Anchors $18.00
Box 178, Green ksle. MN 55338

STOP car theft with commaon hardwars parts and & bew
hours time. Positive, proven mesulls. Compilee instructiona
$18.85 + $2.00 PAH. J K. Husion Associales, Box TS2083,
Houslon, TX 772752083

SAVE radiator repairs made sasy. Repair manual 8895
PPD. Box 3328, East Detroit, Mi 48021

REMOTE CONTROL Car mlarms wholesale prices. Frea
Inlormation, Capétal, P.O. Box 871415, Daflas. Texas TSXET

SLICK-50 WE WILL BEAT ANY PRICE! PROGRESSIVE
EMERGY CORP. 1-800-525-B634. N CA 1-B00-23)-5850.
FREE CATALOG,

SUMMER CARLISLE 90 Collector Car Flea Market and
Carral July 27-28. Carlisls Pennsylvania Faingrounds. 1000°s
ol cars, parts and automotive dems for sale. Win a 1688
Camaro S5427! Info. Carisle ProductionsThe Fiea
Markeipars, 1000 Bryn Mawr Road, Carlisle, PA 17013
Phone (T17) 243-TAS5

Ol Ol TREATMENT Box 7601, Tampa, FL 33673, £20085
PPO. 1-800-233-4005.

DESIGN-Build Airplanes, Hang Gliders. Simplified publi-
catipns brochure $1.00, MoCoy Aircratt, Suite 243, Box J,
Manhatian Boach, CA B0266

AIRBOATE Howercrafl Supplies. Compleied Models,
Plans, Kiis, Propaliers, Engines. Catalog 32,00 Sporiscrali,
Box G406, Mistknr, OK T4B55

RADND Controfied Model Hol Air Balloon Propans
powared, fascinating hobby, build for under 520000, Send
$10.00 for plans to: RC Balloon, Box 68 Star City, Sask
Canada S0E 1P0

10" HOT-AIR BALLOOM, climbss 1o 2000° reusable, carries
12 lbs. 2 hour assambly. complele kit, malErials
£9.55 PLLTEC indusiries, P.0. Bax 1141, Oak Park. IL 60004

SPALE & ASTROMAUTS

HASA smblems. ioys, gifis. collactibles. f.:ﬂlhlq 5200
Riefundabie. Collector Trends, Box 381, Daybon, Ohio 454089

BOOMERANGS ... H-TECH DESIGNS. Incredible Fa-
turns® World's Best Catalog. FREE! Boomaranghan, 1806-1
M. 3rd, Monros, LA T1201-4222. PRO-RETURANI

HOVERCRAAFT Plans, Parts, Kits. Catalog 52. GPL, 2850
Cormorant, Delray Beach, FL 33444-1088

HOVERCRAFT PLANS & PUBLICATIONS Catalog. $1.00.

'WORLD'S FIRST NOISE CANCELLING PROPELLER, LIFT
FAN SYSTEM. Unigue Detmis 510, Enow-How,
Placa, Box 20331, Calgary, Aberia, Canada T2P 4.4

CBS, RADKD & HAM EQLWPMENT

POLICE-FIRE SCANNERS. CH's. MARIME 2ZWAY. ANTEN-
MAS. HPR, BOX 1G20PM, DENVER, CO BO28

NRECTORIES: Secret Scanner Frequencees! Federal
Agencies, etc. Big Catalog. CRB, Box 56-PM, Commack, NY
11725

CB MODIFICATIONS! Frequencies, sliders, FM, ampiifiers,
books, kils, repasrs, high-performance accessories. Catakog
§2. CBCL, Box 315000, Phoanin, AZ BS048

SECRET CB manuals, modifications, peoessories. Cata-
iog %2 Salman Enterprises, POB 8180, Corpus Christi, TX
TH488-8189. {512) 6532935

PASS HAM EXAM. Copy Code from [BM Compatitile 5.25°
Disk. §1295. IT. Box 1686, Barrnglon, IL 6001 1-1608

EABY to bwild Fistening dewice, Hear 150 yards, plans
$1000. FA&P Enterprises, Box 51272 Palo Ao, Calif,
BA303-A

PRVACY Problems? Hi-Tech Electronica! Survpillance)
Debugging! Prolection! Catalog - 1-800-232-8558,

BUGGED? WIRETAPPED? Find oul lastl Countarmea-
sures equipmant catalog $1. Capri Electronics, Box 589P,
Bayfeeld, GO 81122

ROOM SURVEILLANCE TELEPHOME §175.00. Phone Tap
Calalog $3.00. Listen Electronica, 603 Elgin, Muskoges, DK
74401 - 1-800-633-TAPS

MIMIATURE FM Tramsmiilers! Tracking Transmitlers!
Volce Disguisars! Phons Devices! Detectors! Kils or Assem-
bled! Catalog 5200: XANDI Electronics, Box 25647, Depl
28H, Tempa. AZ B5285-5647.

NON-CHEMICAL PEST CONTROL Eliminate monthly ex-
lermanator cosl. Send for information $7.00 to: 11441 E. 61sl
Frace, Broken Arrow, O 74012

PROTECT YOUR VALUABLE ELECTROMICS, steren,
computer, FAX. Amazng suppressor prolecis your equip-
mant or pays for the repair, guaranised! Free infe. Rubicon
Group, 800 5, PCH. Suite 82934, Asdondo Beach, CA 80277,
FRX (213131 6-2004

FREE Programs!| iBMpc's/dpplesTR580's'Commuodones.
EZRAEZRAA, Box 5227 MUL, San Diego, 82105

INTEREST CALCULATIONS; RATE OF RETURN & DE-
PRECIATION; FIVE YEAR BUSINESS FORECAST. Any ol
thres dema disks §7 95 sach. Appiied sgainst purchass. MAIL
PO, 78314, Houston, Texas 77270

AUTO PRICE: Mew car pricing program. S10/disk MCAISA.
1-B00-443-5152.

BUILD your own Macinosh and save 50%. New book
shows how. Free info. CATMAC s, Box 68708, Portland, OR
T8,

YOUR OWN PG
AUTO SUPPLIES & EQUIPMENT SUPERNATURAL Cloud Nuckisr Warfare Earth Spin Dis |  SAVE & Bundie 26d leam a lof. Book reweals fow to
piacement $1,00. NIEDER. POB 311072, New Braunfels, TX Mmm get fockbatiom prices, in-
OVERHAUL KITS: WHOLESALE CATALOG | 7mi30 “‘“ huﬂq:.ﬂm—muu
ﬁmﬂ:nimmuﬁm.mmm!m.mm, Mmt -expers §1 mhﬂtm
HOVERCRAFT Krxiitle. TH s "' faite 2504 5206 Kingsion Piks.

ELECTROMIC HEADLIGHT DELAY instslintion

$4495 ppd, ML Enterprises, Box 246, L;’n&rhr. IN 46TET CUSTOM crafted fiberglassed hovercralt, help design BUILD Your Own Compulsr System. Save 5535 You
indi idents 5% - Visa, Mastercard yours, aport crulser work info. §2.00. Air Monza, 906 Mealy, | Selecl. We AssemblaTesi Send 3300 To: Designer

TIRE CHANGER - Build from scrap matal. Siores sasily
Plans $8.00. Changer, Box 2070, Cottage Grove, Minn
55016

Lowell, N.C 28008

HOVERCRAFT Flans All Sizes Catalog §1.00. Unversal
Hevercrafl, Box 281, Cordova, llinois 81242

PLANS for o siimjim designed lor slectric locks. 53,08,
P.0. Box T21182, Didshoma City, OK 73172

AUTO body repair lips fhor emaleurs send $5.00 to: TC
Enterprisea 8B4 Ganeva v, Geaneva. IL 60134

AUTOMOEILE COFFEE MAKER! Plugs into cigaratte
lighter 201 10. SRP Marchandising, 25-C Escondide Village,
Stanfard, CA 54308
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AERD-CAR Amaring Hovercralt bulll easily wilh ondinary

. Complabe :
Aaro-Projects, Box 5118PM, Clinlon, New Jersey 08804,

Systeems, P.O. Box 1534, Sutter Creek, CA 85885

FREE MOVIESI! Thouwsands Availablel Free Sampie Cata-
log'Detaits. An. Box G4PM, Kesler, CA 93530-0064

SATELLITE - TV

mmam1mpmmﬁ;m“ﬂ-
able). Seviec, Box 846, Monnos, WA B827,

KITS, VW plans, Fres informatson. Neoteric, Terre-Haute,
Indiana 47807, (812} 234-1120,

FREE Catalog - Lowes! prces workd wide SKYVISION,
2017 Collega Way, Fergus Falia, MM 56537 (B00) 334-B455
bh-intermational 216-735-5231

{Continued on next pege)




SATELLITE - TV
Continued from

SATELLITE MONTHLY AUDSD Codes 1 (800) HOT-SHOT
Intended For Testing Only 33,50 Per Call.

TRAILER Kit, 438 size, uses standard car wheels. 12000
capacity, $250.00 1-800-208-55908.

mmﬁ?’m‘

FREE DETAILS. INSTALL IT YOURSELF! Easy 1o follow
instructions. Complets systems and upgrades. Enjoy HBO,
Ginemax, Showtime, The Mavie Channel and more| Orbitak
Satellite Communécations, Box 264-M7T, Bohamia, New York
117180264, Phone (516) 5891282,

VIDEQCIPFHER: Build Your Own Low Cost Videociphar Il
Oiperates Without Subscription. K ingludes Skmple Instruc-
tignas, Paris List & Circuil Board. Only $55.00 (LIS, Chequa,
MO-To: CA Comeau, Box 1237, Halitax, N.5., Canada B3K
SH4

VIDEQCIPHER M. Chips. And Complete Working Units,
New And Used. Call 1-800-255-2447, M-F SAM-GPM EBT.

VIDEQCIPHER Technical Mpnuals including Softwsrs,
Catzlog - $3.00. TELECODE, P.O. Bax 8426-Ph, Yuma. AZ
B5366-5426

STEREO, CASSETTE TAPES, ETC.

THOUSANDS OF OLIMES| 1940's-10980's. Hard-to lind
45pm hil records include rock. RAE, pop, and couniry.
Catalog $2.00. Amaerican Pie, PO, Box B8455, Depl. PM, Los
Angeias, CA 30066

SOUND ADWICE - "An Audio Guide To Your Car's Per-
jormance.” This wnique aute diagnostic tape conteine 20
comman problem noses your car can make, Play il in your
car's cassette dock for on-the-$pol comparisons of in the
quiet of your own home. Listen To What Your Car s Saying!
Order SOUND ADVICE - #V1010-CD - $7.95 loday. Send
check to: POPULAR MECHANICS, Box 1014, Rado City
Station. ew York, NY 10101,

TV, VIDEOS & VIDEO EQLAPMENT
NOTICE: USE OF CERTAIN ITEMS N THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION,

CABLE TV DESCRAMBLERS, converters, filters, and
mose. FREE 14 page catalog. TW Cable, 12062 SW. 117
Court, Suita 126, Miami. FL 33186, S00-442-0333

CABLE Deacrambilars, Wholesale Prices COD O K. Same
Dy Shipping, Full Warranty. 5.A.C., Orders 1-800-622-3789,
Indfg. 1-TO2-B4T-3793

DESCRAMBLERS, TOCOM, ZENMITH, OAK, HAMLIN, JER-
AOLD, SA, WHOLESALE PRICES, C.0.0. OK, MOUNT
HOOD ELECTRONICS 206-896-6837.

TOCOM Sale, Complete Descrambben with Remate start-
ing at $125.00 mach, Call (213} 478-2508.

BOAT KITS - PLANS - PATTERNS - WORLD'S LARGEST
COMPLETE LINE - 6'T0 - Powerboals - Sporboats -
Saltboats - Trimarans - Dinghles - Houseboats - Hydroplanes
- Tunnedhwlls - Duckboats - Canoas/Sirippers - Kayiks -
Dories - HUGE, FULLY ILLUSTRATED CATALOG $3.00
[Aknmail $5.00), includes Supplies Catalog, (Epoxias - Fitwer-
gless - Flotation Foam - DISCOVER no dryrot apoxy buliding
mathod) - BOOK “Amatew Boatbudlding”. $800 -

CLARKCRAFT, 16-F Aqualana, Tonawanda, NY 14150

EVINRUDES - NEW 1988 Bargains - Top Brands .. . all
sizes ... §200 handing ... Scott MoCulloch parts ...
Electra Marina, 610 Mamick Road. Lynbrook, Mew York
11563

ELECTRIC TROLLING MOTOR PARTS & SERVICE Fac-
1oy Authorized . Service . Parts .. Minn Kola. Motorguide
Priseger . Ram .. Shakespears . Service Center Unlimited.
1440 Holland Rd., Suflolk, VA 23434, 1-800-628-8161 .. 24
WA Twmargund

BOAT PLANS - PATTERNS - KITS - Hundreds af Proven
designs - T'/55" + Hydroplanes - Canoes - Kayaks - Rowboats -
Duzckboats - Dories - Bassboats - Sailboals - Housaboats -
Sportfishers - Quick'smple Stilchenglue. Tremandous sav-
ings! 168-page DESIGN BOOK - $#4.00 AIRMAIL. Includes
Freet “Boatbuilding Supplss” calaiog. Book: 312 page
BOATBUILDING WITH PLYWOOD, NEW 3rd Eddion Only
$2595 OLEML, 9152 Rosscrans Box 1804PMIG,
Beitfiower, CA SOTOE.

CRAUISE The Waorld. Sel-Sufficient 62 fool, 15 Room
Catamaran Crukses. Farmily Yachl. Flans §$10.00. Catamaran,
P.O. Bax 1011, Fachburg, MA 01420

WATERBUG! Sportbass personal watercrafl. Easily built,
iranspontiable. Lumbengard malerials under $50. Photo plans
520, Blusmax, Box 458, Wichila Falls, TX TEO7.

BURLD slactric troling motar from comrmon hardwans,
plans $5.00. Plans And ldeas, POB 131877, Siaten |sland,
MY, 10313

BUILD 13" - & SPORT KAYAK Paddle or mador, Both
Plans. Templates, & Instructions §14,95 JAB Design. P.O.
Box 162, Spring Lake, M| 43456

FLORIDA - A Boat Buyer's Parsdise (Video) $19.85 Work
Opportenites bn Marng Indusary (Video) $19.95 Plus $3.00
Postage, American Productions, 28210 SW. 143 C1,
Maranja, Florida 33033

ATHLETIC EQUIPMENT AND BODY
BLELDING COURSES

INDUSTRIAL Tools and Supplies Catalog $500 (refund-
able), Catalog, 1610 Edison Avenue, Hamiton, Ohio 45001

MGGER, More Powerful Muscles - faster!! Fres Bookiot!

CABLE TV CONVERTERS BARGAIN HEADOUARTERS.
ZEMITH, TOCOM JERROLD, SCIENTIFIC ATLANTA, HAM-
LIM, DAK. SORRAY, MO CA SALES. ORDER YOURS TODAY!
BOO-3I7-8584.

REMOTE CADDIE Mo more “Whera's the REMOTE?N”
Crganizes ali mmotes on one portable, 8 = 12 clear panel.
Sand $5.85 + §2 00 shipping to; CADDE, Box 435, Seymaur,
Td T8380. Monay Back Guaranten!

CABLE TV SECRETS - ihe outiaw publicalion the cable
companias trisd t0 ban. HBO, Movie Channel, Showtimea,
Descramblers. Corverers, ebe. Suppleers list included
$59.85 Cable Facts, Box 711-PM, Pataskala, Ohio 43062

CABLE Doscramblers Will Beal Al Prices, Dealars Wani-
e 1-800-£87-3235

CABLE TV CONVERTERS. Jerrald, Oak, Scientific. Atkan-
tic. Zenith and Many Others. “New” MTS Stereo Add-On .
Muie and Volumea, ldaal for 400 & 450 Ownirs! Visa, MC +
Amex, 1-800-826-T623. BEB Inc., 4030 Beau-D-Aue Drive,
Eagan, MN 55122

DESCRAMBLER M358, l'.'ll'lﬁ' £39.05 Guarantesd.
Telamar. 3016 Wilshare Ehrd #E28, Bavarly Hills, GA 80211
1 -BO0HE4E-4500.

CABLE TV EQUIPMENT

CABLE TV DESCRAMBLERS. All major brands. WE SPE-
CIALITE N DEALER PRICING. Tof free 1-B00-327-3407 K.D.
Video, PO, Box 23538 Minnaapolis, MN 55429

CAMPERS & TRAILERS—KITS, PLANS

BULD YOUR OWM - Travel Trailer - Fifth Wheeler -
Modarhome - Camper - Pickup Cower - Plans - Patberns - Kits -
Catalog $1. Glen-L, 9152 Rosecrans, Box 1804MAV,
Bedifiower, GA S0TDE.

Lk eal, Box 68044, Detroit, Michigan 46240

SPORTING GOODS AND EQUEPMENT

LAUMCH WATER BALLOONS UP TO 200 YARDS! Send
SASE for information. ASC.. P.0. Box 5058, Bumaville, MN
sa3aT

FISHING, TACKLE, LURES

MHSENG LIMK & transpement swivel thal altaches any lune
to manofilament line. Featunes: quick ke change, no knat
tying. Dwtails £2.00. Polytech, 882 N. Salern #3, Essawville, Mi
48732,

WANTED - DETROIT DIESEL 148 AND 8.2L IMJECTOR
CORES. Call Pops Hunter_ {B00) 3214234,

BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALOG
OF REPAIR PARTS FOR POWER AND NON-POWER OUT-
DOOR EQUIPMENT. Parts for Small Engines, Lawn and
Gardan Eguipmant, Chainsaws, Karlzs. Manibikes, Mone.
Includes Service Manuals. Specialty Tools, Abchssories.
Send $400 Sav-On-Parts, PO Box 45231, Dept. P
Somerville, MA 02145

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anteed. Catalog $1.00 (Refundable). Cameiot, Depl. 44, Box
E5, Brisiol, Wisconsin E3104

EVERY home needs thes UMIQUE POCKET DRILL. Unlim-
Aed uses for tha hobbist, mechanic, handyman. Complate
with 12 assorted bits. Makis ideal gift. Band $19.95 1o: MWS,
PO Bloo: 844, Malvern, AR T2104,

ENGRAVED brass pochet knife: solid brass handle, staan-
bess sten| blade (three initials maximum) $12.95 plus $3.00
shipping charges. Paity Dredl Gitts, 15 Dorsett Place, Shirkey,
WY, 11087

LOCK PICKS Make Your Own Professional Type Com-
phaste Drawings & Plans $10.00. M L Orfield, 1747 Live Oak
Biwd. Suite J - 278, Yuba City, CA 85881

SANDPAPER Assortimant 100 Sheets 9= 11 Brown, Tan,
Red Manutacturer Over-uns $8.95 Per 100 USA Made
Money Back Guaraniees Post-Pasd, American Tool, P.O. Bax
1389, Wasthampton Beach, NY 11978

TROWEL Caialog 38 pages from largest U5, Manulactur-
@r of Brick Trowets, Concrete Finishing Trowels, Drywall
Plagtering Trowek: and Aelaled Hand Toots. Marshafitown
Trowel Company, P.O. Box 1684, Fayetieville, AR 72702

*‘

SMALL FOUMDAY Furnaces, Supplies. Free lierature
Pyramid Producis, 3736 South Tih Avenwe, Phoenix, Arizona
B5041

STEEL, Aluminum, Brass—5hesl. Bar, Shop Supplies.
Plans. Wrile: CEl, AR, Box 163, Cameron, IL 61423

BANDSAW BLADES, Any Sire, Fren Fersiune. King Saw,
G541 Tidewaber Drive, Morfolk, Virginia 23509

LATHES-INDUSTRIALHOEBY FROM £345.00, METALS,
SUPPLIES. LARGE CATALOG $2.00. CAMPBELL TOOLS
35TH YEAR. 21000 SELMA RD., SPRINGRELD, OHID
45505, 1-513-322-8552.

4" METAL Cutting Lathe $114.25 Taig, 15048 Proctor,
Inclustry, CA B1746

LATHE - Jat 13=36PBD 5296000 Delhvered. Catalog
£1.00. Bloe Fadge, Box 536-V, Hurnicane, WY 25526, (304}
S62-262

WELDERS ACcessodies and
FREE CATALOG of tamous brands cail 1800 7135840 or
wrile: Wieldor, 1157 Findley Strest, Cincinnat, Ohie £5014

HOOK MATE. Keep peg board hooks in thesr place. Easy
o s Send for samples. P. X Indusiries. 199 Winler Streel,
W. Hanowar, MA 02335

TOOL POUCHES, Pugged Nylon| Replace Worn-Out Plas-
tic. Organize Your Toods. Fres Brochure. Palch ndusinies,
Bax 1381, Smidhlown. NY $17T87

BANDSAW 'Welder, Assermbled. Plans. 52 00 Information,
Weiddone Enterprises, ALD. 3, Box 225, Trumansburg, Now
York 14885

FREE ELECTRIC MOTORS Details $3.00. Motors, 1592
Poe. Akron. Ohio 44306

MNEW Tool makes seperar hoss clamps out of wire len
times stronger than ordinary clamps. Free intormabion or
sand $19.95 plus $2.00 PEH. Precisiontel, P.O. Box 35547,
Albuguergue, MM BT1TE

PERPETUAL Motion Puzzie Solved' Exciting Repor;
Mewslatter; Catalog. $5.00. CEACU, Box 2618, Morton, WA
9B355

FREE ENERGY! Fuekiss Molors and Generabors. HEA,
HREP, Bawling Green, MO 83334

IMPROVE YOUR WOOD STOVE EFFICIEMCY SIMPLE,
Easy To Build System Datnbutes Stove Heal Throughout
wour House Usmg Existing Heat Ducts. Helps Keep Mobile
Homie Pipes From Freezing. Works On s Own Free Powar
Source Aagardiess O Power Outages. Works With Any Type
Wioad Coal Ele. Stove Send 510000 for plans. Jim MohNamses,
Box B4, Cheyenne, WY B2003

REDUCE Your Al Comvditaning Eiecireg Bils Send 5350
for easy nstruehons. ETECH, POU Boa 1792, Dubbh,
Betngia 21040

EXTRA MPG. . .. Help Eanh! Information $5.00. PO
Box 52, Hopadabe, Ohio 43578

ENERGY SAVING Tankiess Waler Healer. Won't Fun Dul
Like Tank Types. Very Ingxpensive, Durable, Compact. Plans
$1000. Frew indo with SASE. JLM, Ban 1713, Canan Caty, 0O
B215-1TM3

SAVE Up To B0F: On Your Uity Bika. Do-il-yourseld,
Completely legitlimaia $2 G. Dunithan, P.O. Box 1508,
Lancasier, CA 83539

[Continued on next page)
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ENERGY SAVING
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Mumunvwmmmmm
wnd Lost Longes Liesnasd Engmess Prowides Easy To
Foliow Handbook 5895 Plus §1.50 PAH Egen Entenprises,
MWM Sustm 186 Merrphis. TH 38134

FREE cooling. Use domastic waler BTUs in existing A'C
system. Complete plans $20. Ensol. Box 177, Monte Rio, CA
B5462

SOLAR pool heater, simple, stiective, bulld for $50.00,
plans $5.85 Huntz, A2, Glenwood, MM 56334

SOLAR, HYDRO-ELECTRIC, WIND POWER equipment
CATALDG. $3.00, U.S. 56 00 international, WESCO. Box 838,
Rechway, CA 95560

SOLAR ELECTRIC SYSTEMS! Panets, Equipmant. Books.
Frea Cataiog! SUN POWER - TEXAS, PO8 2788 Freopart.
Texas 77541, (408) 233-8350

HYDRALULIC LOG SPLITTER, Build For Lesa Than $100,
Complee Simple Plans $5.85 AMCAS Technical, Box 1814,
Oeann Springs, MS. 39564

BURLD A PORTABLE BAND SAWMILL using motorcycle
wheels, engine. Information §500 refundable. Plans $40
The Downing Mall, Box 50, Wamarville, NY 12187,

WRITE for our clamp Weratume, aluminum & siesl Coll
Clamg Co., 13 Swan 5t Batavia, NY 14020

EFFICIENT Bill And Roceipt Drganizer. Plans $200 PO
Box 71880, Madeson His. M 4807 1-0850

FLAGPOLES swingseis, callopes. geodesics. many
umsgue projects using inexpensive steal conduit. (Stamp
please), JAD, Adington, TX T600G-0036

PLANS, Picnic Tabies, Swings, Planters, Trunk, Lingerie
Chest, Weided Pipe Swing Frames, 5500 Each
MeCommick's Cuslom Woodworking, 43 Linda Lane, Long
Bageh, Maza. 29580

WOOD, WOODWORKING

‘WOOD AMIMALS Five hull size patterna $3.00 LSASE O
Corbin, 8802 Baymeadows Rd. #12. Jacksonwille. FL 32256

SOLAR collectors you construcl. Send stamp. 10808-PM
Hayvenhurst, Granada Hills, CA 57344

SOLAR OVEN Cook Using Suns Heal, Save Energy.
Prepara Complate Maeals Homae Or Camping 54 D0 Detasled
Plans To: OVEN, At 2 Box 23, Claremore, DK 7407

FREE SOLAR HEAT! WORKSHOP, GARAGE OR HOME!
Easy, inexpensiva Thermal Salar Panels. Plans §6.00 KCT,
5810 Marilyn. Austin, Texas 7871

WOODWORKERS — Buwid a woodstearmer for undar
$200.000 Actually bend solid wood moulding and make
radss work sasy and fun. Complale working blusprnis
$1000 “Woodworkers Enterprises inc” Bowx 13081,
Oclahosma City, OR T3113-0081

BUILD A HEIRLOOM Create a beautiful Glass China
Cabmet with the obd world CRAFTSMANSHIP a1 a fraction of
tha cost with easy 1o wunderstand DO-IT-YOURSELF insfruc-
laorvs. Band $5.96 10 CRI, PO, Bow 6799, Moora, Okla, T3153

SOLAR Shores - Build your own. 12 x 30 Solar Green
House Plans - Materials list; $18.66 + 52,00 S4H - Solar Sky
Light: §14.95 + $2.00 S4H - Solar Yard Clock: $8.99 + £2.00
5AH 1o- Solar Shores, PO, Box L, Westernport, MD 21582

ATTENTION Environmanialists Recycle plastic contain-
orm. birea, glass, nlo uselul home products. Easy plana,
illusirations. Send $7.00. Frank Ascenzo, P.O. Bax 4073,
Danbury, CT 068134073

UMIQUE driftwood boxes. plans 8500 Mudiins, 18
Framada, Warsaw, IL 623789

FOLDING ADIROMDACK CHAIR. Pians and Full Sire
Patterns. Send £085 fo: Design Line. PO Box 40355
Providence, Rhode ksisnd 02940-0355

GLASE Cutling Made Easy. All Types. $3.00 Manual DK,
3301 16th Ave. W #7105 Fargo, ND 58103

OVER 1000 WOODCRAFT PATTERNS! Fun, top-qusdity
moneymakers. Catalog + sample pattern 5200 - Accents
(BP-TO), Bow TIAT, Gonic, NH (3867

“GETTING STARTED WITH PVC PIPE FURMITURE™
Casual, Box 208, Tewksbury, MA 01876

FAVORITE WOOD TOYE, Pattorns. Parts, Whesds, Catalog
$1.00. Toys and Joys, Box B28M, Lynden, Wash, SE284

HEW! BUILD AMATING LIGLID PISTON EMGINE from
pipe Htings. Exsy plans, Free information. ABCO, Box 306-
M7, Seminary, M5 38478

FULL- SITE PROFESSIONAL PLANS Catalog $3.00. Ovér
200 pians los bllding fve iurnituns, Furnibure Designs, Inc.,
CP-90, 1827 Eimdake Ave., Glenview, L 60025,

SUPER woodcrafl patierns, cataiog £100 Crafes
Dilight. 11840 Morh US. 27, Dewsll, Michigan 48820

FOLDIMG stool. coffes table, picndc table. Unique, porta-
e 3 detaided designs $6.00 Blueprints, P.0. Box 1305-138,
Brunswick, Maina 04011,

HUNTIMG KNIFE YOU MAKE out of an “OLD FILE", using
simple tools. lilustrated instructions $5.00 to: Handcrah of
California. P.O. Box “FQ', Beaumont. CA

DRIGIMAL colonial swinging cradie aasy full alze patterns
£595. Maars, 5641 Waltham Way. Lake Worth, FL 33463

MAKE YOUR OWN RETURNMING BOOMERANGS! Flans
and throwing instructions: 55.00. MJB Publishing, Dopt, A
P.O. Box 2755, Baylown, TX T7522-2755

15 HORSE Cut Dut Patterns For Wood, Up To 387 $5.95 to
Baker Patterns #4, Box 58, Princeion, Minn, 5537

FIRE SPRANKLER SYSTEM lor garages Design bookhal
install yoursal! $10000. BOLAL Ind., P.O. Box 1217, Fremant,
Calif. 84538

PORTABLE PICHMIC TABLE made from one shesl of
plywood. Plans §10.00. B Streng, P.O. Box 82515 Burnaby,
BC. Canada VEC-5I1.
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PICNIC TABLE FROM OME SHEET PLYWOOD! interiock-
Ing Pieces, Slores Flat Plans B8.65 Biock Design, P.O. Box
517, Estero, FL X39728,

BULD UMIOUE COMTAINER TO SORT RECYCLABLE
GD0ODS. Plans 5500, American Cralers, Box 127, Dexier, Ml
48130

PATTERMN for 12 inch 1all woodsn cal bank $2 00 SASE
Reed, 320C Quaker Ave , Philadelphia, New York 13673

CHEMICALLY Aged wood formula-making milk paint -
Antiquing stepa $10. “Antiquing ', Box 3088, Lake Lusenna,
Y. 12848

PLANS Toys, Decks, Furnifure, More Calalog 3200,
Michesl, Box 566 Hainssport, NL.J. D&03E

HEW WOODCRAFT PATTERM, “LEARMING SHOE", for
preschookers, Windargarien. 5385, includes handling
WICKERS & WOODS c'o Young Enderprises, 2401 W. Masne.
Ened, Okighoma T3703

PLANS, BLUEPRINTS, PROJECTS

ROASTER - Open Pit Computer Designed Plans $0.00
Easy To Make, Fast To Reni S5GA Farms. PO Box 926
Morwalk, Ohio 44857

PRIDE, ENVY or PROFIT biue prints and piciures 1o build
12 8. COVERED WAGON or STAGECOACH. Send 51500 10

DETAILED MICMIC TABLE Plans. Easy o build send 55 00,
Gustom Wood Ine., P.O. Box 326, Pequol Lakes, MN 56472

8~ 16 STORAGE BARM Complete plans and instruclions
$1295 ScapeCare, P 0. Box 65248, San Antonio, TX TE265

RETRACTABLE DOME for claan, wam pools. Brochure,
£1.00. Bridge S1a'n, Box 543, Niagara Falls, NY 14304

SUNDIAL LAYOUT BMANUAL. 5500 AL inc.. Box 4450,
Export, PA 15832

THE BEST WORKSTATION unsgue efficient desk Lise
fimple fools Aftrective Inezpansive knockaown design
Details, plans $12.50. Lightspace Dessgn, 118 Chalybes ADY
Wi, Roxbury, CT 06783

COMPLETE PLANS TO BUILD 18TH CENTURY STYLE
HOODED DOLL CRADLE. Sond $4 99 sach, chack or maney
order, lo. LEXICO Eniterprises Dept O, 66 Brown 5t
Croswell, Michigan 48422

EASY Swingset Plans $6.00 Write. Sparks, P.O. Bax 118,
Miitard, Ohio 45150

PORATABLE BAR-Homa or commercial application. 54.00/
TRP, inc. POB 3848, Lantana. Fla 33465 LS offer only,

LOFTS Plans and Instruchons for Dormalories and Apar-
manls Send $7.00. P.O. Box 831, Kent. Ohio 44240

FOLDNNG CAMP TABLE Flans 53 00, Jack Plemmons, 180
Thombush Trace. Lawranceville, GA 30245

MELT Meatai! Inmsipensive sasy 1o build Foundry Furnace.
Piana $10.00 SMH Indusiries. Box 1316, Box Elder, SD
57718

BULT in siereo speakes system plans. Flush mounied in-
wall units and subwooler. Super Hifi Easy 1o build. S5end
$16.95 to: Techninelp, 1515 M. Warson, Suite 109, 51, Louss,
MO 63132 BOOOEE-0512 MO Visa

COMPUTER DESMGNED Hexagon Pionic Tabla with Styl
ish Reclining Chairs, Complela Plans. $9.00, Box 341,
Rogers, MN 55374

DRAFTING Table Plans §10.00 Dismond Drafting, P.O,
Box 313, Sandy, Uish 84081

BULD YOUR OWHN ENERGY FREE SOLAR CAR. 40 to T0
MPH! Compiele Instructions. 516.00, $2.00 PAH
Pubdishing. 13100 Magnodia Ave_, Suile G-202P, 91719,

HOME RECYCLE CENTER and Caontaines Crusher Plans
plus 50 Energy and Money Saving Ideas $9. E-Z Plans, P.O,
Box B18, Eimer, N.J. D&

BUILD this radal arm or lable SAW EXTENSION TABLE.
Ideal For Home Workshop. Attaches Easily, Stomes Compact-
ly. Detailed Plans $785 Laisure, Box 111, Champlin, MN
55318

UNBQLUE & IN 1 CHAIR use as & chair, table, inshing board,
or lndder. Plans §6.00 Chair, P.O. Box 17061, St. Paul, MN
55117

SECURE HIDDEN STORAGE SPACES Thisves can'l steal
what they can 1 find Kits, Plans $10. Aovaniage, Box 1305,
Mount Airy, N.C. 27030

ADD A MESQUITE BARBEQUE COOKER 1o your back-
yird, lerge anough or family and frends. For COMPLETE
and EASY instructions on “How 1o Build”, Send $5.00 to:
Lyles Matal Works, Box 326, Lakewosd, MM BA254

STOP Woodpeckar damage. hor lormula mail $20.00 to:
Cindal Company, Box 1402, Laving, NM BB258

MNOOOR AR QUALITY get facts on Radon, LPG, Elc. §4,
J05, Bom 18758, Miwaukee, Wisconsin 53218

MICE, rats, squirrets. Don'l exterminatel Aelocale with
"RODENT RELOCATOR™ Live trap will not harm furry
frignats. Buill for pannies. Plans $3.25 to ITS, Box 648,
Tilugvilke, PA T8354-0648

BE YOUR OWN HOME CONTRACTOR. PERSONAL HOW-
TO GUIDE, SAVE THOUSANDS. $5.95 Thompson, Box 963,
Lewrenceburg, TN k8464,

LOG HOME FACTS, Owner bulider tells helphsl hinis on
building &nd owning a log home. §7.00. Workman, 18364
Swie Rd,, North Royatton, Ohio 44133

BULD your own PORTABLE BAR for parties, and outings.
Full sire half circie with four siools. Stores fiat, from two 4 <8
sheets of plywood Send $6.95 and @ SASE to: Arecn
Enderprises, P.O. Box 276578, Sacramento, CA BSE2T

DAY ICE MAKERS plans, kits, free indormation. 5 F
Enterprises, 1701 West Norihwest Highway, Grapevine, Tex-
5 TEOS

RICH COMPOST 21 DAYS! Convert 55 gallon drum inlo
ratating compaster with $30 00 in commaon hardware pans
Odoriess. Rogent Proof §10.00 EZPLANS, Box J4M4-A
Mmnneapolis, MM 5434

AFFORDABLE House Plans with materials lis) jor 2 siory
Conternporary residence designed for small lot and semal
pockelbook 1 sal 53500 & sets only $12500 Amencan
Design Associsles, 1420 Warwick Ave. Warwick, BRI 02888

CABINET DOORS, accessories, catalog §2.00. Kitchen
Waorks, 825 Hwy. 5 North. Mountain Home, AR 72853

OUTDOOR PADDLE FANS - 38" - 52" - Limited Liletime
Warranty, Geeal for Porches, Greenhouses, Gazebos, De-
tails, $200. AMLL, PO, Box 3532 Salishury, MD 21802 -

BECOME A CUSTOM HOME BUILDER. Gef in on the
profits now. Trade secrots rovealed Compleie program
available, Inlormation $8.00. J BW. Publications. P.O. Bax
TEEAD, Atlanla, GA J0358

SAVE $1000's, Ba Your Own Home Contractor. Detailed
Bookiet Hedps Coordinale Construction, Helpful Hints, Sam-
pla Conlracts. Pitlalls and More. 31185 JC Emterprizes,
P.O. Box 113, Cerclevitle. Ohio 43113

{Continued on naxt page)




HOME BLELDING & REMODELING
{Continued from preceding page)

PYRAMID Cabin, Low Cost. Simpla Construction, Enargy
Efficiert. Structural Strangth. Information Package &7.95.
Pyramid House Plans, PO, Box 40755, Mesa, Arzona,
BS2T4-0755

BABLDAMNG A HOME! Save up to 15%) Be the construction
manager! For & complete professional outling including
checklist, bid summanies. scheduling, bookkesping, abe.
Sand $19.95 to: Accurabte Construction Managerment, P.O.
Box 9871, O"Fallon, Missourt BINGE

RBERGLASS Cioth - Mat - Aowing, Polyester - Epowy
Resing, Supplies. Catalog $1.00, refundable, (Fibarglassing
Book $6.00) MAILAD, 16 Aqualana, Tonawanda, NY 14150

PLASTICS

CASBTOLITE Liguid Plastics. Crysial clear, colors. For
casling, ermbedding, coating, fiberglassing, repakring and
raproducing with aur Mold Making Supplies. Catalog $2.00.
CASTOLITE, Dept. 90HPM, Box 391, Woodsiock, IL 60058

SIMPLE Science Presantalion io Plastics. $4.00. POB
215831, Sacto, CA 85821

AR CONDITIOMNG & HEATING

AIR CONDNTIONING AND HEATING EQUIPMENT, parts,
supphies. WHOLESALE to you. 1-B00-SAY-AR-1

REPMR air condiboning systems. We'll show you how.
Mustrated instruction manual Maches you thi pringiphes of
alr conditioning, how 1o design, install, and repair Syslems
tor homes and business. Over 300 pages. Send §29.95 o
Rafrigeration Research, P.O. Box 2430, Springfuld, Ohio
45501,

MO SWEAT! Toilat Tank Liner Eliminabes Cold Waler Tank
Drip, Darmaged Floors. $10.00 Includes Waler Saver; Cre-
ative Innovations, 13838 Plover, Malfond, MI 45042 MC-Visa-
Arria,

MAKE CUSTOM CONCRETE STEPPING STOMES Easy to
Follow Manual Shows You How §5.00. EB, P.O. Box 16178,
Danver, CO. 80216

“DETECT RADON GAS IN YOUR HOME" booklet 55.00
Global Publicatiors, P.O, Box 20145, Shakar His,, OH 44120

MODIFY Lavnmower Engine To Posttive Displacement Air
Compressor Using Home Made Reed Valves. MODEFY Car
Starter To Slinger Arm Baseball Pitching Maching. MODIFY
Car Starler To Variable Speed Reversible Maotor For Winch
Go-Cart. Rotating Brushplaie. Plans $5.00 Each. All Thees
And Vides $20000, Send Stamped Envelope To: Charles
Thomas, PO Box 1546, Pearland, Texas 775881548

RECYCLING REFRIGERANTS possible using dehumidifi-
or or other simple mathods (lIkstrated), S595 P, Dudley,
Box 3T406. St Lowis, MO 53141

CUSTOM BARBECLUE PIT With Rolissens And Adjestable
Charcoal Height. Buld B Yoursell Plans Only £9.95. Send
chechk or money order To. EAG Custorm, PO, Box 31214,
Batheada, MD 20814

MIR-Condilion any ear o0 home for under $100.00. Enwi-
ronmentally Sale. Inatruchions $10.00. J.C. Kimball, 5020
South 300 Wesl, Murray, Utah B4107

DONT LET YOUR FOOD SPOIL! Troubhkeshest S ol all
wous refigerabon protdems yourset. fdanusl $8 95 jretund-
ablel, OW. Enterpraes, Box 153 M1 Vemon. Wa, 88273

FATHER AND S0 PROJECT Wood Two Man Boat
Simpie Construction. instructions And Drawings. Send
$8.95 To: PROJECT, P.O. 1022, Asheboro, NG 27204

ORIGIMAL BAR-B-QUE! Excite Yaur Taste Buds! Plans
and Recipes $6.00. P.0. Box 7208, New Orleans. Loulsiana
TO1E8

CORK SHOOTIN' POP GUN %4.00. Plans $2.00, Douglas,
Box 246835, Sacramento, CA 85824-6825

MAGIC TRICKS, JOKES,
VENTRILOOLESM

PROFESSIONAL Magic? Huge Catalog, over 1,000 Tricks
and Bogks. $4.50. Hank Lee's Magic Factory, Dept. PMT, 125
Lincodn Street. Boslon, MA 02111,

FREE! Warld's Leading Mowelty Catalog 1800 Jokes,
Tricks, Sclence, Spons, Hobbies. Johngon-Srth, F-O1,
Bradenbon, FL 34206-5500

FREE CATALOG: Ventriloquism, Magic. Clowning, Pup-
petry, Balooning! Supplies, Instruclion. Enterain Success-
lully, Proditably! Maher, Box 420-PM, Litlelon, Colorada
BOYE0.

JUGGLING, S:ix Easy Lessons, $400, Funl 278 W,
Woodlwsn, Tempa, FL 35603

HOBBIES & COLLECTIONS

MILITARY Medals: Catalogue 31.00, Subscrplion Yearly
$E.00. Vernon, Box 1560FM, Wikdomar, CA 92305- 1560

FLAGS

FREE FLAG CATALOG! U5, hisforical, internaihomal.
Accessories. Browse 'n’ Buy, Box 504-M7, Bohemia, NY
11716-0504.

FLAGS! FLAGS! FLAGS & FLAGPOLES! Free Catakyg!
Libarty Flag, PO, Bow 424PM. Readsbaryg, Wi 53555 1-508-
524-2942

DECALS, EMBLEMS, PATCHES

CUSTOM EMBACIDERED EMBLEMS, PINS, DECALS.
Fres CatslogOustes. Aush Skeleh, Stadri, 61P Jane, N.Y.C.
10014, (212) 606-2253

ELECTROPLATING. Complete Texibook. Eleciroplae
MatalicaMonmelallics. §14.95 Details Free Troplx. Palm
Bay, FL 32306-0085

ARAROWHEAD Making Information §1.00. VHS Videos
2955, Shipping $2.50 USA Only. Commons Crafl, Bax
S 2-M, Contrad Point, OR 97502

VIDEQ'S instructional texts, computer softwane on ahecirs
cal wiring. canpaniry. plumbing, walding, atc. FREE CATA-
LOGS. AAVIM, 120-Phl Enginsaring Ceonbor. Athans, GA
30602, 1-B00-220-4855

N-GROUND SWIMMING POOL KITS including 1 horss-
power pump and filer. Ldetime Warranty, from $1,895.00.
E1-TEE-BIME collect,

GARAGE DOOR OPEMERS - Radio Controlied - Buy
Faciory Direct - Thousands In Use - Fres Brochure - Easy
Homeowner Inslallation - Shipments By UPS Or PP
Halpméte Equipmant Company, 1850 Easl Empire Svenas,
Benton Harbor. MI 43022

BLALD A 16 X 32 INGROUND POOL in 2 weekends for as
oo a3 $1500.00, aasy to ollow plang, $14.95. Peass Pools,
1650 Onondaga, Skansaleles, MY, 13152

51,000 Catalogs Listed Sources for Anythingl 3595,
Directory, Box 52452N, Allanta, Georgia 30214

COOL TANM SYSTEM. Why Sweller? Comenien! sun-
tanning system keeps you cool. Plans, §7 .85, Cool Tan, 1348
Malako 5t. Kailua, HI 96734

360" Bwirng-a-way CAmpRre of Back yard grill. Inexpansme,
easy. Plans 55.00. BIW, Inc., Box 1145, Elkhart, IN $6515-
1145

WINDOWS Save up 1o T5% by making them. Insiructon
pooklat Send $8.50 oo Windows, Box 334, Porl Hope,
Ontario, Ganada L1A w4

PICKUP TRUCK TOPPER Rugged Aerodynamic Remov-
able. For Waork Or Recreation. Easy To Build, Plans and
Instructions. Send §7.00. MOD-POD, P.O. Box 158, New
Markel, Tenn. 37820

ANTIOUES, RELICS, INDIAN GOODS &
CLRIOS

FREE Liz1 & Senigus Colsctons, J00.000 Indun Anitacts,
Spears. Pols 50,000 Minerals And Fosssls. Caodo Triding,
Box 669 Murfreesbora, Arkansas 71558,

MILITARY INSIGMNLA, ETC.

LLS. MILITARY INSIGMIA Large Calalog. 5200 Saunders,
Box 3133PM, Naphes, FL 33535-3133

BODY REPAIR VIDEOS. . $1535,
Trignghe Proguctions 1-800-562-8855.

Froa Brochume Cal

RECYCLE Laundry water to flush todlets. Plans SASE
$5.00. Waler Savers, P.0. Box 406, Dublin, PA 18817

ARTS, CRAFTS, SUPPLIES

“GETTING Started in Stained Glass." §1.00. Whitlemaore,
Box 85T, Hanowver, Mass. 02339

STAMP COLLECTING

FREE discount kst request counires VA, Box 197G,
Hanlord, CA 53232

FREE Gift Wiln First Purchase. U5, Approvals And Want
Ligt Sarvice X0¢ for Handling, The Stamp Boutique, P.O,
Box 458, Madison, N, 07340

FREE samphs plus calalog. Jelferies, 3480 Middiebelt,
‘West Bloomield. M| 46033

CLOCK mowverménts, components, plans, epoxy, foil and
art prints, shakes pags, touch lones, door harp upplies,
Bibéa clocks, videas, fransber an, shencils - over 1200 ilems!
Whiclesabs calalog 33 00 (credited). Seebar, P.O. Box 463-P,
Andoves, MJ OTE21-0463.

MAKE MONEY FROM YOUR ARTS AND CRAFTS. Tum

CONVEAT 12v DC. inlo 120V AC. Easy, inexpensive.
Plans §7 95 inwverers, 360 Zandacki, Chehalis, WA 98532

FOLDAWAY WORKBENCH Easy Buiid Plans Mo Power
Toolks Reguired Great For Handyman Wooadworkng Ceam-
les Send $8.00. T. Leades Box 208, 1479 Kensingbon, Bufalo
Mew York 14215,

PORTABLE Camping-Cooking Table Lightwaight Com-
pact 6'x12' Canopy Easy |Mustratod Instructions $3.00
Designoraft, P.0. Box 1882, St. Paul, MN 55101

FLAT ROOFS — SAVE T0% Any size. Easy, safe. foolprood
mathod. Proven 22 years. Troubletres. Details. ROOFS, Box
BOSC. Cherryville, PA 18085

BURGLAR alsrm! Nlustrated smsinections with parns list.
$5.00 relundable with kil purchase Hoyt's Securily, Box
4556 Sprinole, Fla 34642-1556

REPLACEMENT WINDOW INSTALLATION MAMUAL Dw-
veiopied By Professional installers includes Pictures And
Buyying Guide £7.95. VHE Video $24.95. DuHadway, . M.,
P.O. Box 11748, F1. Wayne, IN 48860-1748

WELD wilh your vehichs albernaios. Blue prinis & cala-
logue §10.95. Brainstorrmers, Bax 337, Rancho Cordova, CA
57410337

hobias inlo exira cash. Practical, thorough, exciting book!
248 pages 51455 or send WisaMasiercard number and
muparation date. McKenzie, Box B20-PM. Spanish Forl, AL
3B5TT

50 DIFFERENT Ohg LS. batwean 1861 and 1339 - §1.00. Ed
Roush, 433 Shepard, Mansliald, Ohio 44907,

OLD US. stamps on approval Sherman, Box 15355E,
Philagalphia, PA 19111

WORLD Wida Stamps mounied i books on approvel 2e
and up. TRUST STAMP COMPANY, PO Box 100-P
Jamaaca, Y. 11435

500 Ditferant Worldwade Stamgs. Onty 52 00! Approvals
Crusbephil, Box 68, 5t Jevosme, Canada JTZ 5T7

COMMERCLAL ARTS,
SIGN PAINTING

FREE! Mysiery Selection With Apgsovals, Sparhawk, 5003
Madison, Spokane, WA 99205

CARTOOM for Fun and Money!! Free Bookle !t Cafoons,
Box 408144, Detroit. Michigan 48240

FREE US5. Minl picional st compiate. Minl approvals
inchuded, Hildebrand, Bow 4867, Sania Clara. Calfornia
95054

MODELS, MODELS SUPPLIES

FIRING Canon Model Plans. Catalog $2.00. Green-FMTO0,
Bowx 882, Shalimar, FL 32579-0892

INCREDIBLE ELBOW ENGIME. Steam or compressed air

Excillent melals projoct. 3495 Projects, 25 Nolen Dr,
Dicitur, IL B23521

TOWS, GAMES, KITES, PUZZLES,
NOVELTIES

MEW TOY IDEA T Moed Access To Toy Companses ? Have A
Quality Pratotype? Want The Compstitive Edga? We Can
Help! EXCEL Odfars Full Development And kwenkor Agency
Services. §12-934-1200,

LIGUIDATING Tremendouws Old Accumulabon. Bargam
Lists Frea. Alatale, Maynard. MA 01754

“INVERTED ERROR" - 100 Different United Statas. 50c
with approvads, Luray, P.O. Box 7088, Sikver Spring. MD
20907

BOOK. Turn stamgs inte cash! $4.95 Rusch-Fscher
Stamps, 21630 North 18th Avenus, B-0. Phoenis. Arizona
Bs02T

OME! Twa! Three' Cent Stamp Approwvals, Regardiess
Catalog. Kioster, 4164 52nd 50, San Diego, CA 92105

{Continued on next page)
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STAMP COLLECTING
m
U. & 6 Commemorative Plate Blocks Or 30 commemons-

thves, Or 200 Used Commemaratives 51.00' Approvals
Gordon Davison. Conioocook. NH 03229

LEARN Homosopaihic Medicine or Naturopathy from
Internationally Accredited School, 1o Prolessional Diploma
standard Other courses Dietetics, Radionics. Established
1861, Prospecius Free (airmail 2 Dolarass) BRANTRIDGE
FOREST SCHDOL. Highlield. Danshill. Sussex. England
AHITTEX, Telax S5246. FAX DE25-TO009T. Tel 0825700214

PHOTOS & PHOTO SUPPLIES

DARKROOM CABINET PLAMS - Very convenlend, func-
lional, and aftractive. Coll 904-T26- 7686

PLAYS, SONGS, MANUSCRIPTS

PARALEGAL GRADED CURRICULUM. Approved Home
Stedy, Mos! AMosdable & Comprehensive 100 Years of
Legal Traning. FREE CATALOG. 1-800-826-9228

SCHOOL OF LAW, PO Bos 790806 Dapt
Phi, Dallas, TX 75379

PDEMS, Songs Wanted, Free Recording Publishing.
Broadway Music Produchons, Box T438PM, Sarasota, FL
33578

FREE SONGWRITING SUCCESS
Bax 23505PM, Mashwille, TH 37202

INTERNATIONAL VIOUIN COMPANY, tonewood, ool
wamishes, parts, sccessories, sirings. cases. Insiruments,
bows. Violin, guitar kits, Catalog §1.00. Dept. PM, 4028 W
Balvedere Ave.. Baltimone, MD 21315

ACCORDIOMS, CONCERTIMAS, Button baves, naw. used,
repairs, redes, credit cands. Castiglione, Bow 405, Warren,
M 45000, Catalogs 313-755-6050 — BOO-325-1832

ACCORDIOM Top Brands, Cordowor, Buy Direct Tremen-
dous Discounts. Trades, sccepied Free brochure PM,
Accordion-0-Rama, 16 Wesl 18th Streal, Mew York, NY
10011, Phone 21246750088

BOOK! Top Records,

FABERGLASS MOLDS-Laarn How To Make Them, 2 Hr
WHS Video 525.00 + $3.00 Post Book $13.00. Homegrown
Video, P.O. Box 4778, Cowvina, Calif, §1723

BECOME A PARALEGAL Work With Aflorneys. Lawyer
Instrucied Home Study America's Finest Paralegal Pro-
gram. Free Catalogue. BO0-273-4542 Dept. LH1ZT

FREE COLLEGE TAPE Exfarnal Degrass Bussass Publia
Adminstration, Law Graduate-Undergraduate. Financial f4d
mmm LaSalla Uneversdy, Mandevile LA T0470-

BECOME A Loan Oflicer Underwriter. High Demand Com-
plate 68 Page Guldelines And Instructions Pius Fres Loan Kit
§1885 Guaraniesd Mission Mortgage, 24551 Raymond,
Suita 270. El Toro, California 92630

VIOUIM, GUITAR. elc., making maleriagls, accessories,
books. Catalog, $1.00. Intemational Luthiers Supply. Box
580397, Tuisa, DK 74158

BANJO video lessons wrilew Banjo. A
Lanaviile, TX 75667

FORMULA for making affirmalions work $1.00, SASE
Day, 1702 West Camalback, Suite 188, Phoanix, AZ 85015
v

1 Box 20P,

TERMPAPER assistance. 18278 papers available! 306-
page catalog-—rush §2.00, Resaarch, 11332 idako, & 206ME,
Los Angeles, 90025 Toll Fres Holline BO0-351-0222
(Calitarnia: 213-477-8226)

DETECTIVE Home Sludy Course. Frea lapsl pen, cerlifi-
cate, groat future. Professional investigator School. Depl
CP, PO Box 41256, Los Angeles, CA 80041

FREE CAREER GLNDE. Earn more money wilh Success
Proven Comespondence Diploma Courses.  Granton
Insiitute. 2534 Adalakda Streat. Wesl Toronbo, Canada. M5H
173

HIGH SCHOOL AT HOME. MO CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. OUR 00TH YEAR. Call 1-
B00-238-5600 DR WRITE AMERICAN SCHOOL. DEPT. #3245,
B50 E. S8TH 5T, CHICAGO, IL. 80637

CAREER SEARCH HANDBOOK. Find career professional
way. Uisad by carer consultants, placemant firms charging
thousands. Mathods. letlers, esumaes. 518 95, MAJ, P.0O. Box
T334, Houston. Texas 77274

HOME assembly. Eleciromcs, sulomobwes. crafts, typing
sewing. Apply Now! (213) 281-8111

FUTURE JOBS. Fastest growing occupations, and whai
training neaded 1o gat them. $6.25 to: Informalion, P.O. Box
14766, Richmond, Verginia 2321

STAY HOME Mako 517 500 yearly. Pan Time! No Selling
Comphate Details 715-440-82859 Ex. 318

EXTEMSION And Post-Graduate Awards m Philosophy,
Art, Sclence, Botanc, Medicing, Homeopathy, Radionics
and othars. 30 subjects Curricular free (@irmail §1.00 refund-
able]. Regisiar, Sussex College of Technology, Highfeld,
Danehill, Sussax, England,

RAMESTHESIA, Radionics and Dowsing, Books, Courses
and Equipmend Electronic Homoeopathy Equipmant. llus-
trated 76 Page catalogus Frea (air mail 3 doflars] Established
over 40 years. Bruce Copen Laboralones. Highheld,
Danehill, Sussex. England RH1T TEX. Tel-0825-T20214. Fax
0828 TI00ST Talax G5348

FAND TUNING PAYS - Piano tuning - Electronic organ
sarvicing. Learnad casily al home. Free booklal. Niles Bryant
School, PO, Box 19700, Sacraments. CA 95810

NOMAESIDENT UMIVERSITY DEGREES. Bachelor's. Mas-
tor's, Doctorales. Accrediled, inexpanabe, last. Cradit tar Me
experience. Free slxtean page booklal. Dr. John Bear, P.O
Box B26PM, Benicla, Ca #4510

UNIVERSITY DEGREES withoul classes Accredied
Bachelors, Mastars, PhD's. Fres FACIS Revealed. Thorson-
PM-7, Bax 4TOBES. Tulsa, OK T4147

JOBS, Any $tate, Any oocupation. including govennman,
stale. publsc. Also cruiseships, lugs, ships, rverboats, of-
riga Woman-Men. Work monih-Home month USA plus
averseas. intormatian $5 00, Mationwide Emplayment, 5207
Ceniral, IN 47110

waork for current personned - need help throughout US
Excellant pay, you 68l schedule. Regular jobs in most areas
Mo sefling. no investment. For more info, wrile 1o: Fetad
Fiald Sanvices, Dapt. PMWT, P.0. Box 0997, Sall Lake City, UT
B4108. Hurry - only onaarea.

PATENT AND DEVELOP Youwr imvenbion Rogestarad
Patant Agant and Licensed Professional Engimger, Sand
for FREE PATENT INFORMATION Every Inventor Should
Have, Richard L. Miler, 12 Parkside Drive, Suite M, Dix
Hills, NY 11746 [516] 489-4343

DRAWIMGS professionally dratted. Information. $1.00
LK F_, Bax 268024, Chicago, IL 0626

PATENT AGENT, Scolf Ramsey. 5253 Even Star Place,
Cokmmbia, MD 21044

IDEAS, inverhions, technology wanied! indusiry presenta-
tion/national exposition. 1-800-286-IDEA. ISC-PM, 903
Libarty, Pitsburgh, PA 15222

20850, 1-B00-T48-6216

INVENTORS! Can you patent and grofit from your idea?
Eill of wirile far your Ires information package Cver a
ol service. AMERICAN INVENTORS
!:mmu 82 Broad Sireat Dept PM. Westheld,
Massachusatts 01086, 1-800-336-5656. In Massachusatis or
Canada call (413) 568-3753.

FREE halp for sveniors| No charge for protection forms
and informatson kil Aftilkated Inventors Foundation. 1-800-
525-58835.

MAKE 33§ the sasy way Complele AUCTION-GUIDE
shows how. Oniy 51000, Fineline Publisheng. Box 2211,
Sandusky, OH 42871

LAS VEGAS Job Informalson - 5 1o: Jobs, Box BOT17-P,
Lo Vegas, NV B31B0

HOW TO GET Beslt Jobs im Trucking. Slep By Step
Imstruclions Send $1400 KD Enlerprsas. PO Bosx
720173, Norman, OK 73070

GET That Interview, Gat Thal Jab! Guidelines To bnleriew
Winning. Resumes $14.95, Al Arsan, 24551 Rayrnond Wy,
Suite 270. El Toro, Cadil. 92630

PARAPSYCHOLOGY course Diploma Write. Universal
Esaleric, Depl. PM7, Box 582181, Flonda 33159

RAMESTHESIA - Radionics - Homoeopathic Books,
courses & equipmeni color catalogue (pstage 2 dollar
Bruce Copen Laboratories [establishad 43 yaars) Amarican
Otfices; PSITECH. P.O. Box 291, Wadsworth, Il 50083 Fax
1-T08-623-1880. Phone; 1-T08-217-1880

PRAY: Raaders Obey Jeaus. 1127 NE Fifth 51.. Ocala. Fla
32670

LOCKSMITHEING, Univarsal School of Master, Correspon-
dence and Shop Traming, Box 2146852PM, Sacramento, CA
9581

BE A TRAVEL AGENT DR HOTEL MANAGER. Train at
homa. Write for Brochure. Specity fraved or hotal. Amencan
Educstionsl mstitule, Depl. 08-07-80 3787 Man 5.
Bridgapord, CT (8808,

GCALCLLLES 1o English Transintor Teach Yourssil Higher
Math EASILY, 55.00 to: inielGreal. Box 510, Uipton, NY 11873

110 POPULAR MECHANICS & JULY 1990

OVERSBEAS. To §1000 Daily! FREE list ZINCPO, Box
13110, Las Vegas, NV 89112

GOVERNMENT JOBS 516040 - 550,230y Now Hiring
Cail {1} BOS-667-6000 Exl. R-20024 for currenl isderal list.

FOR Produe! Development and Patent Asssstance. call
Davison & Associales. Fres info. 1-800-677-6282

WHY PATENTT Why spand bwo years and 54,0007 INVEN-
TOR'S REGISTRY wll prove lorever when you regisiensd the
descriphon and bme of conceplion of your mwention. Li-
censa, sall or mig'mkl your invention confident thal INVEN-
TOR'S REGISTAY will ba thare lomwver 1o back you up! Write
INVENTOR'S REGISTRY. Main Post Offica Box 1865, Fay-
eheville, AR T2702- 1865

TAPWAN PATENT AND TRADEMARN REGISTRATION
Lowcharges. Alfrecd & Jeson, PO Box B2-144, Taipai,
Tarwan

LEARMN how to offer your imvention for sale or licensa. Fres
bookie! pullines procedures. royaity rates. requiremanis.
Kessler Sales Corporatson, C-5-Fl. Fremont, Ohio 43420,

INVENTION MARKETING. FREE INFORMATION REPRE-
SENTING MANUFACTURERS. Patman, 233 Broadway, Fim
3815, Financial District, New York, WY 10007

EASY Work! Excellent Pay' Assemble Products Al Homa.
Call 504-541-8003 Ext. 5038

OVERSEAS LI0000 - £75.000+ Free Peport!
Employment, Box 187T60-AT, Indianapolia, IN 48210,

EXCELLENT Extra Income! Easy Home Assembly Wodk, |

24 Howr Recording. (6716 366-6083 Dept. 102

ATTENTION! E xeablent Wagea For Spare Time Assamiiy:
Elactronscas. Cratts. Others. Mo Experience Neaded Call 1-
E04-541-7TTE Ext, 8217, Open 24 Hours, including Sunday

INVENTORS] Have An idea™ Call IMPAC for free informa-
tion kil. Toll Fres in US/Canada 1-800-22%-5800

INWENTORS! Your first step o important, For Free advice,
call Advanced Palent Servces, Washengion. DC. 1-800-458-
o352

INVENTORS: Call TLCI lor Prea inlormation 1-800-468-
T200 24 hoursday - USA/Canada

INVENTORS: Froa infarmation on offerng your invention
for saie Messier Sades Corporation, C-5-IW, Framont, Chio

{4340



REAL ESTATE & FARMS

GOVERNMENT HOMES from 1 (U repair). Delinguent tax
proparty. jons. Call (1) BOS-687-6000 Exi GH-
20024 lor current repo list

FAEE CATALOGS-TENMESSEE, OEORGIA. Homes,
Land. Businesses. Ploase Specify State & Froperty Pre-

TYPE for printing and stamps. Catalog §2 00 deductibla,
Cuaker City Typa, ALD. 3, Box 134, Honeybrook, PA 15344

BARCO Type Founders. Type and Rubber Stamps cals-
Iogiae. Mail £2 00 refundable on first onder. P.O. Bax 1011,
Bensenville, 50108

MAKE MOMNEY IN SPARE TIME. As & subscriplion sales
representatve for leading national magazines, you can eam
generoul commisaions while leaming the ar of sadling
Instrsctions and supplies will be sant 1o you frés. Send this ad
with your nama and address 1o POPULAR MECHANICS,
Dapt. AB-L, 250 W, 55th 51, New York, NY 10019

farred. COUNTRY NETWORK, Box 388PM, Gai le. BAD
BSB55-4E02 (417) BT9-4832

REAL ESTATE FOR SALE Hunting & fishing relreats,
Imkie & river campd, all iypes of wildarness properies. Call ar
wartte lor our NEW FREE CATALDG showcasing thousands
of real estate values nalionwide! UNITED MATIONAL REAL
ESTATE. 4700-PM Baileview, Kansas City, MO 84112 Ph:
Tolt-Free: 1-800-999-1020.

ANHOUNCING Homas Buyer's handbaook,
repo list your anea 1-800-735-2356 Dept. BATOO

RELOCATION MONEY Up to $1000 cash whan you maove!
CanadwUSA. Information $5. AEaF, TS Brunswick Avenue,
London, Ontario, Canada NBG 3HS

TYPE and supplies. 100 page catalog. $2/.00 deduciible
first order. Acma Type, 1720 N. Marshfishd, Chicago, 60622

RUBBER stamp supply cataiog. $1.00 deduciible first
ordar, Star Stamp, 1720 K. Marshisaid, Chicago, BDE22

PRINTING Pressos. now and used supplies. List §1.00:
Tumbaugh Printers Supply. Mechankcaburg, Penna 17055

HIGHLIGHT YOUR AD! Do you wanl more sisshility? You
gan cersnly have A! The screening process shown here
costs §5000 Interested? Rmes are sl 8865 per word
msartion payabls in advance Send your od plus check or
iy coder to: Popular Mechanies Cleasitied. 224 W. 5Tth
Street, Mew Yo, NY 10019,

GIFT SHOPPING

SINESS OPPORTUNITIES

MPORT-Export opportunity, profitable world-wice, mail
order business from homa, without capital Wa shap plan for
no risk examination. Experience unnécessary. Froe Report
Mellinger. Depl. A2709, Woodland Hills. Calitormia 91367

FREE Sampla’ Miracle Polishing Cloth. BE2% profit plan!
RAS, 1312-PM Washinglon. 81 Louis, MO 83103 (314) 247-
B4E4

HUGE PROFITS! LEARM VCRA CLEAMINGREPMR.
Award-Winning Video and Trasming Manual Revests MOMN-
EY-MAKING SECRETS! Prior Exparience Unnecessary. Fres
Exciling Detaits: Viejo Publications. 3540 Wilshire, 310, PM2
Los Angeles, CA 00010

MEW. Feal patate fulure. Professional market investigs-
tion. Plain english. $3. 'Worldirace, Box 246, Mew Britain,
Connecticut DS050

BANDS, COMMERCIAL, MULTI, CONDO'S, LAND.
Information $5.00. MMC-2. Box 345 Ledpewood, MJ 07852
0S5

GOVERNMENT LAND OPEN TO CLAM, 20 to 40 acre
locations available for $20 governmant fee in Alaska, Arizo-
na. Arkansas, California, Colorado, Florida, Idabo, Louisi-
ana, Mississippd, Montana, Nevada, New Mexico, Dregon,
Utah, Wyoming For complele instructions. mags, fhling
farms and lelephone helpline send 520, o hor more informa-
tion send $3. Public Lands Titde, Box 2082-X, Grass Valley,
California 98545

REPOSSESSED VA & HUD HOMES available from gov-
emment from §1 withoul credil check You repals. Also tax
delinquent fomclosures CALL [B05) 682-7555 EXT H-1T06
for repo list your ares.

BUY IT WHOLESALE

BELTS, Buckies. Hai Tacs, Jewelry, More. Complate ing
fasi sellers. Big Profits Compleie dealer sel up Color
catabog §1.00. Anchor, Box 3856-PMA. North Providence. RI
o291

CLOSEDUT Jeweiry & Craft Supplies. (Calaslog 25
Roussals. 107-1631 Dow. Arlinglon. MA 021747168

400,000 BARGAING Balow Wholesale: Many Free! Ligui-
dations . ., Closoouts . Job Lots |, Single Samples. Frea
Details. Bargainhurbers Opportunites. Box 1408-A, Holland,
Michigan 49422

EARM MOMEY salling Gold and costume jeselry, rmngs.
watches-Buy Direct 130% Below Retail. Catalog §1.00
Anka-PM. 80 Greanwich Ave . Warwsck, Ri 02886

VACUUM CLEANERS Discount Prioss” New Rainbow
$564.95, Kirby, Filter Quean, Tr-Star, Panasonic, Details:
ABC Vacuum Warehousa, 6720 Bumel-PM, Austin. Texas
TETST, (5712) 455-T643

SSCOUNT POOL PRODUCTS." Up 1o B0Fs off Nama
brand swimming poolspa equipmentsupplies. Compleis
catplog. $5.00. DPP, Box 3575, Boynton Baach, FL 23424

WHOLESALE PRICES! BUY DNRECT) ALL TYPES OF
FRODUCTS. Complate directony $10. Associaled Services,
F.0. Box 200038, Nashwille, TH 37228

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

GIFT catalog discount prices. Products guarnised. Fres
| $6.00 10: Weatover Store, 3832 Siony Brook Drive,
York, PA 17402

BUTANE Candles - Mo Wax To Drip. Avadlable in 137 And
157 in 18 Colors, Gift Boxed Free Catalog P.O. Box 102,
Duarte, CA 91004,

“TUBULAR" Piggyoank 1" long & dia Plus, list 25 ways;
SAVEMAKE MONEY! 5500 RLM, 1500 O Kachas Hwy.,
Maches, Wi Sa5a7

UMNBQUE Gifts sand §1.00 lor calalog receive 508 alf first
ordar. Cistomar Enlerprises, 2113 Cormaeron Streat 201-4,
P.O. Box 26134, Ralesgh, N.C. 2TE11-6134

£225 DAILY “CHROME PLATING™ Aulo Parts, Motorcy-
clos, inoxpensive, oasy, (Freel informatkon: Chrome Plating.
Box 285, Waldar!, Maryland 20604

§100's From §10.00 Wood. Defails Plus Sample $5.00
Alcraft. Box S40P, Alexandria Bay, NY 13607

LET The Gowernment Finance your small business
Grante/|oans o $500 000. Fres recorded message: TUT-440-
BEO0. [KZT)

EASY woalth producing business wa show you how
Wirite: Books, P.O. Box 1951, Buller, PA 16003

HEED A NEW PRODUCT? WITH S00% PROFIT? Sand

5285 lor prochure and sample to. Oak Specialles
Intarr I PO, Box 653, Newark, IL 60541

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewslry, Gold Toeth, Rings,
Diamands. Walches, Sikeor, Platinum. Maal Articles Today.
Frea gift with Information. Chicago Gold & Precious Metals,
10 South Wabash, Depi. 1158, Chicago, 60603

TAKE NO CHANCES, Deal with nidest, most relisble firm
in old gold business. Established in 1934, We buy Gold,
Silver, Platinum, Diamonds, Highest Cash. Free Informa
tion: Fosa Industries, 29-A East Madison, Chicago 60602

BUYING Gold, sitver. torklift contacts. silver solder, gold
and silver coins, G.F, RGP, gold plated alectronic scrap
and oyeglass frames. R L. Rafiners, 652 Myrila 51 Elizabeth,
MLJL OT202 201-353-5049

ALCHEMY - TRANSMUTATION - GOLD PRODUCTION, 25
Years of Mesearch. Ancient and Modern. List of 14 Methods
and 50 Repaorts $5.00 - Edilions Diame, CP, 25 Succursals
Garbervlle. Montreal, Quebec, Canada H4K 204

TREASURE FINDERS

TREASURE—Locate gquamer mile away wih  witra
sensitive locaior—iwochure free. Ressarch Products, Box
ZT0ET0-AMC, Tampa, Flonda I3688

GOLD Dredge. Sluice Box Plans $5.00 Ovedge, Box
63432, Portland, OA 872830432

FIMD Coins. Jewelry, Gold Nuggels. New Paisniad Revalu-
tionary Device. Free Cafalog. Gasdiner Electronica, 3131W
M. 35ch Awe., Sukte K, Phoanix, AZ B5017

PLASTERCRAFT Prolahle Home Business 3000
Moids Aveilable Detads. Lynneie, B251C Menlpark,
Mantor, Ohio 44060,

FREE Inlormation Staster & Allernator Rabuilding Box
422, Seymour, TH JTRES

FREE Brochures. Repair Alr Conditioning. Relrgeration,
Gas Heabing, full instruchions. Dooleo. Inc. 11252
Goodnigh, Dallas, TX 75229

REPAR lawnmowers ihousands of parts and tools whole-

sade list 50¢. Elwanger's, PM, P.O. Box V, Port Jervis, NY
12m

HEW ACTIVE NAMES! MIXED STATES! IMMEDIATE
BHIPMENT! Adhesive Labais. HOTLINE Opportunity Seek.
ory 200510 SM0F515; 1000525 OTHERS! Advon, Drawer B2,
Shelley, ID BI274. Visa BT AmEx 1-800-502-3868.

HEW MAMES DAILY! First order “TRIPLED FREE! SAME
DAY SHIPMENTT" Adhesive lsbels. Eager apporunity seek-
e¥s. 200°S5; S00/0; 1,000°515; 2.000°524! 5.000:545, 10,000/
$92 Dther Lists Avasdable. LIST-MASTERS., Box 750-BA.
Wantagh. MY 11753, VesaWMC/CO0 orders call B00-356-8564.

RUBBER STAMPS

MAKE Rubber Slamps. Highly Profilable. Free details
Stamper, P.O. Box 22809)GX), Tampa, FL 33622

EARN $60 HOUR Iming VCAs. Mo prior meperience. Fres
Detmils. KEG, Bon 3043-P, Skokie, L 6007 (708) &74-T888

MAKE EXTRA MOMEY DURING YOUR SPARE TIME! Earn
wenkly comimissigns showing our exciting line of Calendars,
Pans and other populer Advertising Gitts. Prompt, personal
sarvice from AAA-1 firm. Our 815! year. No experience
necessary. Mo mwesimen! of Collections. Sed your own
hours. Full Time Pobtentiall Write to; Richard Lowe,
HEWTON MANUFACTURING COMPAMY, Dopl. JPMCT,
Newton, lowa 50008, 5157924338

MAKE BIG MOMEY REPAIRING WINDSHIELDS AND plate
glass! Up to 375,000 yearly! Call TOLL-FREE USA & Canada:
1-800-321-2597 for valuable demonstration video and FREE
report. Glas-Wald Systerms, Box 5755-0X7, Band, OR 97708

DOUBLE YOUR SALES Professional, Proven. Guaran.
lsed Malhod! FREE INFORMATION, ABC Books. Box
611745, Porl Huron, M 430611745

HOME BUSINESS. Be successful working from home. 48
page guide. $5.35 CAAE, PO Box 590. Aeseda, CA 91337

MAILORDER OPPORATUNITY: Siart profitable home busk
ness without exparience o capital. Information fres. Mail
Order Associates, Dept. 650, Monivale, K 07645

EARN MOMEY refacing kitchen cabinets tired ol low
wiges 7 Learm a new lrede or update your own kilchen, 50 1o
6% less ihan new cabinela Big Demand - Poopla ane nod
moving. Package ncludes traning video and technical
manual with worksheets, sample layouts, and 2 months free
consulling service for anly 539 plus 34 postage and hane
dling, and Ca. sales tax, Koppel Entarprises. P.0. Box 2315,
Dusibdin, CA 84568

RECYCLE METALS. NO, NOT BEER CANS| Easy §458
wookly! Free informatson. Recycler. Box 1214, Frankiin,
TH AT0ES-1214

GET RICH QUMK buying/saliing wsed vehicles. Low starn-
up. Free Details. Pogo Press, Box 152098, San Diego, CA
82115

BIG MONEY REPAIRING AUTD WINDSHIELDS. Supplies
and Iree information. Grubbs Glass Patch, P.O. Box 243,
Monticello, AR T1655 501-38T7-5155 24 Hrs

BUMPERSTICKER Printer. Chaap, simple. poriable. Free
delails. Bumpar, P.O. Box 22781 (GC), Tampa, FL 33622

PROFITABLE Gobd Foll Prnter. Personaling Dusiness
cards, pancils. matches Free detalls Gold, PO, Box 24586
{3C). Tampa, FL 33623

MAKE High Prafd. Hot Sallkng License Plates, Signs
Wacumagic, P.O. Box 24988 [GC), Tarmpa, FL 33623

SELL BOOKS BY MAIL. Tremendous profits! Wide sedec-
tion. Free information! Mascor Dept. 18, Box B308, Siver
Spting, MD 20807

3400 caily recycling “Free Tires 7" Yes! (Frea) information
Winans, TT1PM, Barle Ground, Washington S8604-07T1

DOPERATE HOME BABY SHOE Bronzing business. Polen-
Nial unismited| Kits, Supplies, Store Displays. FREE informa-
tian. 1-800-635-3431

VINYL'S where the monay is! Professionally repair, refin-
ish. recolor fumiture, Quick. easy, Two smail 520 jobs a day
eam you $1.000 a manth. Homes cars, offices, reslauranis.
unlmited custcmers. S1an earning after a {ew days practice
Details free. VIP, 2007 Monirose, Chicago, BOE1A

HYDRAULIC JACK REPAIR MANUAL, CATALDG $10.00.
HYDRAULIC PARTS SUPPLY, BOK 4157, BROWNSWYILLE,
TEXAS TRS20-415T

PIAND Turing guickly kearned with home shedy courses.
Diploma granted Ameéncan Tunang School 17050 Talles
Driva, Maongan Hill, Calid, 95037

MANUFACTURER of exclusive elecirome product needs
salgsman, Patrick Koltay, 4408 489th 51 Morth, 51
Petersburg. FL 33709

(Continued on naxt page)
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OPPORTUNITIES
m
$40,000 ON ' ACRE! New Hydroponics - inexpansiva,
plaasant, practicall Free inlormalion. Aobin's. Box 1214,
Franklin, TH 37065-1214

LEARN Sewing Machine Repairing. Men, Woman,
Lucrative Profits. Gresslin Correspondence School, Box
5104, Spancer. lowa 51301

ALMOST UNBELIEVABLE: TILE RESTORATION BREAK-
THROUGH. Eam More Than You Meed. No Compslitien
80%% Prolid, FREE Color Brochure. Details 305-481-2629

$500.00 FROM OME SACK CEMENT! FREE Picture Proal,
BRINCO, Box 1092-M, Hesperia, CA 92345

HOME Assamibly Work Available| Guaraniesd Easy Mon-
ay! Free Datails! Homeworker, Box 520, Darwville, NH (3816,

MALORDER Super Caresr lor Youl Details Fres, DMC
hmf-ptm?.htm.wmwm

PROFITABLE Home Business. Easy| GUARANTEED! Froe
information: Aeed, P.O. Box BT, Fourtain Valley, CA 92728

Hﬁmm“mmmm

m ‘CALL TOLL FREE 1-B00-826-8523 {US'
OR WRITE: THE GLASS MECHANMIX INC., 10170
ATtk 5T, SUNRISE, FL 12351

14547 HONG KOMG-TAIWAN Products Cheap Small
lots, Some samples free. Harbor, Box 1T18PMT, Yuba
City, CA G56a2

RECOMDITION BATTERIES! Easily Eam Hundreds
Weekly. Unlold Secrets. Free inlormation. Batiery Outhet,
Box J000M. Hickory, N.C. 28603

§1,000 WEEKLY AIR TOOL REPAIRIMG. Instructions
Parts and Tools Wholasale Free Details Box 534, Wichita
Falls. TX 76304

§1,000°8 POSSIBLE. FREE. Slamped emvalope: Progress,
Box 33248, Los Angeles, CA S0003,

$3M2.00 From Sguare Fool Plywood (Huge Demand)
Reveallng Proof $1.00.  (Aefundabie).  Wondwin,
Bridgewater, Mass. 02324-2208

VEMNDING MACHINES. Mo selimg Routes sarn amazing
profits. “Big Catalogus FREE ~ Parkway Corporatian, 1930
PMB Gresnapring Drive, Timonium, Maryland 21093

MAKE HOMEMADE BOOWLETS. I've sarned S187.000
with mine. Free inlormation. Falcon. PO, Box 5320
Savierville, TH 37864

NEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PROFT. Free infarmation. Growbiz, Box J08-M7, Saminary,
M5 38478

$4,000 WEENLY helping Undled States government Mo
exparience. DETALS 1-813-620-5473

Money-hakng
Free Brochure, 402-978-TATS, 24 Hra

GET RICH! Amazing plan brings $3345 in 21 days Write:
Omega, Box £309-A5, Wast Covina, CA 81781,

PURSUE your IMDEPEMDEMCE! EXCITIMG
homa business. Free information’ Pursuit, 375 Quad Fun,
Aplos. CA 85003

500 MOMEYMAKIMG IDEAS, Details: |deas, Fouts 2, Box
221, Lake Cryntad, MM 56055

FREE “WORK AT HOME DIRECTORY I Varonics's, Box
3538-PM, Midland, Texss TOT02-3638

MAKE Big Money Seiling Trailers and Parts §5 for Informa:
tion you Save. Trailsr, 17018 Fishiake, Holly, M1 88442

BEND-A-LITE FLEXIBLE NMEON. Send §3.00 for brochurs,
Box 4357 Boynion Besch, Florida 33424

READ Books for pay! Call 1-800-847-7700 ($0.88'min) or
Write: PASE - VAT, 181 Lincolrway. Morth Aurom, IL 50542

HOW To Start Profitable Appliance Repair Business From
Home, Withou! Capital. Froe Details. 1-800-347-5763.

WHOLESALE distributors. Civer 3000 fast sefling prod-

:;u- iSend simmp). ‘Wnolesaler, Box 6, Paragon indiana
166.

CASH MONEY| SUCCESS, Finally! "Making Money for
Yoursall,” ANYONE CAM. $1295 Each, Refundable.
Edringlon, 2578 Hesparia, Bradiay, CA $3428

HOME Business pays bills. Day |ob becomes pocial
money. Free Raporl Phoanix, 457 Man Siresl #118-PT,
Farmdale, NY 11735

WG PROFITS! REPAIRING WINDSHIELDS and plaie
glass. 570,000 yoarly. Call 1-800-441-4527 lor FREE datails.

GET Paid for maiing istiers! Write: PAASE - 'WU3, 181
Lincolnway, North Aurore IL 60542

LOOMOIMG for indrvicdusds who wanl financisl fresdom, set
your cwn schedule, work part-lime 10 build security and
wmmllm.wnumh
18-24 monina. Call 415-07T8-5403 Recorded message.

HOW TO Siart Your Crem PROVEN SUCCESSFUL Busi-
nes Al Home. GUARANTEED FREE Litersture, Cascads

MAKE 515,000 MONTHLY! Easy! No Investment. McDow-
o, Box 5526-A, Diamond Bar, CA B1765

MAKE §7.000 Monthly as Loan Broker, Mo Investment.
Fresr Dislails: Financial, Box 3578-A. Anaheim, CA B2803

FORMICA: Repair Bumed and Damaged Counteriops
WITHOUT REPLACEMENT! Ouick, easy 1o 5500'day.
Change Counteriop Colors WITHOUT REMODELING Mil-
lions of aparimants, homes pay profits immediately. Detaila
Free! 208256-9742. Introduciory Videcimpe $14. Fenew-All,
Box S300PC, Vancouver. WA DBEGE

MAKE Rubber Stamps. Highly Profitable. Free detads.
Stampar, P.0O. Box 22809 (GC), Tampa, FL 33822

EASY 51,000 Woekly Processing Masl, Free Details: GC
Industry, Box TA565.(PM), Washinglon, DC 20009

SCREENM Print T-Shirts. Inexpensive kits. Free Details T-
Printar, P.O. Box 23597 (GC), Tampa, FL 33623

21,241 HOMG KOMO, TAWAM, PHILIPPIME Products
Wholasale. Small Lots. Fres information. ANDERSOMN, Box
50384-PMT, Austin, TX TETE3

MEW Aguanum FRentsl Business Inlo. Cassafie Send
$4.00. Troplcal Marine, 606 N. 12th, Sturgeon Bay, Wisc
54225

MAKE MOMEY AT HOME| Easy. Free Infarmation: Faleon
Box 408-FT, Long Beach, CA 0BT

TP what is it T That mads me $500,000 rcher inlsnesied 7
Feal free write: Kaviani, Box 3751, Vancouver B.C. VBB 421
Cannda

MAKE §2000.00 Wasakly sefling information by mail Free
Details. Business Fessarch, 2229 N E. Bumside Sia. 80-A,
Gresham, OR 970308080,

BATHTUB REGLAZING, produci sales, sarvice and tran-
ing. Call Unigue Coatings Corp. (404} 845-0072.

ALUMINUSE SCRAF - Recycle Yoursell - MAKE UP TO
E2S.00POUND! FREE Information; Industrial - PM7TS0, Box
127, Alexandria Bay, New York 13607

$10,000 MONTHLY Taking Photographs af Home! Work
only 5 Hours Weaklyf Call recorded message: (303} 674
B155,

TAKE Catalog Orders. Wo drop-ship 2955 best-selling
spacialty products. Lowest below wholésals prices. Immedi-
ate delivery. Speciacular homs business opporunity. Free
Book. SMC, 2401 De Solo Avenue, Dept. 20-18, Chatsworth,
CA 91311-4881,

DAUG RAID SELIFURES! Buy dirt cheap. Cars, houses,
oats, compuiers, furniture. Write: Seizures, Box 4309-AF,
West Covina, CA 91781,

$97.500 yearty “hiddan” in your compuier? Yes! (Frese)
meport: Simpson, TT1PAM, Battle Ground, Washinglon S8604-
T

LEARN profitable laser printer; copir cartridge remanu-
facturing. Video §45.00. Wholesals Supplies 1-800-837-0606.

TELECOMMUNICATIONS BUSINESS. START-UP PACK-
AGE 35.00. Foster, 17308 Melrose, Southfild Mich. 48075

TO MOMEY Making Raports $10.00. Execulive Solutions,
108-X33 Flock, Mercendlle, K 08619

EARM BIG BUCKS wilh SMALL TRUCKS! Proven ways o
pick-up good dollars with small rucks. Details freel Jack's
Truciks, B0 Wilkams St Meridan, CT 06450

OVER $13,000 MONTHLY. Amazing Direct Mail Dpporiu-
nity. Detalis: 1-212-978-4023

§15 GETS §1,000,000! Free Detaits, MTL Opportunities,
PO, Box 1326, Hawaiian Gardens, CA 90716

900 OPPORTUMITY Ofers investigated - J% realistic
Andwood Institrte: 415-949-1489 (recording).

Publishing, B424 5.E, 135th, Portlend, OR 87238

START LUCRATIVE HOME BUSINESS withou! mxpari-
ance with excelien! MONEY MAKING manuals write: KAE
Products. Box 1832, Ammes, lowa 50010

NEW BUSINESS SUCCESS! Exciting, sasy Tesf cuts your
rish! Valuabls, ORMENAL information can save 51,0000
$8.00. Bolene Emterprisss, 2887 Orean Valley Parway
#393M. Henderson, NV BS014

50,000 YEARLY MAMING BOOKLETS With 25-Siep
Mathod. Fres Detadls. Chashire, Box 584, Fox Lake, IL S0020-
0544

HOW To Gel Rich, Proven Successtul Methods. Free
Detalis. JOF Booksallar, 14818 Tylerioobe 109A, Mevada City,
CA, 95059

BEST BUSINESS Opporiunities Available, FREE Bro-
chure DSA Industriea, Box 205, Paimyra, New Jersey 08085
a5

BECOME A REAL ESTATE APPRAISER. $100.000 Plus
Poteniial Home Study. Eam Professional Cenlfication. Fres
Literature. B00-223-4542 Depl. AH12T.

FREE MONEY OPPORTUMITIES® Aaport. Acguire money
you neved deamed possible - §13.85 The Gpringer
Company. Box 330214, Birmingham, Alabama 35232,

REAL estate imesiment! Malionwitde opportunities. Huge
profits! Easéer than ever. Anyona! Insider secrets revanied.
Full mport: $14.95. DEMIV, Box 3051, Mililand, H 96TE5

MAKE B)G MONEY AT HOME No Selling - Semple - Send
For Free infarmation - JO Specialty, Box G008, Madison, Wi
5aT1A

52000+ Per Wesk Servicing VCRs. Hands-On Training.
Free information Package 1-B00-588-1588.

G 5851 Follow My Easy Plan! Aush LSASE
plus 53 to: M. Disney, 10750 Fenwick Fid,. San Diego, GA
82128

100 Warys 1o SAVE MOMEY and tha Earth. £3.00. Hughes,
BIGT Sale, West Hifls, CA 81304

START Homa Businssses with Details. Fres nhormation:
A. Dulin, 3091 Ladd Ad., Terme Haute, IN 4TBDS-3780

MAKE MOMEY SPARE TIME. Boolkiel $3.95. LB, Badd N,
17th Ave., Phoaniz, AZ 85021

GRANTE Mow AVAILABLE Free Information.
Source, Box T161, Santa Cruz, CA B5061-T161.

Grant

FLY ANYWHERE FREE 55.00 and SASE. Apt 305, 1802
Dakota Dr., Fargo, N.D. 58102

$600 DALLY FROM “OLD SHOES?T" YES! Fres Details:
Pinnacie Ressarch, 3104 East Camalback, #123-M, Phoenix,
AL B3016

TWO Pages Of Classified |nlormation. Seventy Hotest
Money Making Reports Available Maikorder Business For
Under $600 Free Dweialls. Grayco, 16123 Crysislcresk.
Carritos, CA 90T

BUSIMESS SECURITY- Prolessional profiln showing
property cwners how 1o reduce propery lax sssessments,
receasion prool, universal naed Easy Turnkey course, Fres
brochure. Commarcial Tax Consultants, Ellscoft

HOW TO STAAT exciling profable businesa GUARAN-
TEED! FREE details. WRITE! Foster Publishing, 851 US 18
South TRST, Pabm Harbor, FL 34684,
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Square-Suite BATA, Butfalo, BLY. 14203

YOUR OWN BROCHURE wrillen & designed by adwartis-
Ing professionals. Add class, credibility for more leads &
sales For shows mailings, presentations. §1 brings infio.
Words & images. 2114 N Randolph, Arlinglon, VA 22207,

10,000 TRADE MAGATIMES svailable covering all busi-
ness categories. For specific list call (407)-393-6698

“SELL MONEY" Bacome & Loan Broker! Fres datsils
Dapt. PRA-2E. Financial 210 Sth Averua. Mew
Yook, 10010, (T1H]768-8803 Exi.200 (24Hrm.)

EXTRA INCOME. Assembia products al home. Mo axpari-
ence. Detads. 1-813-530-5678. Exi. 598,

2 FREE GIFTS! For irying jusi miaasad program currently
penarating §5000 monthiy. hﬂlniuﬂ!hﬂlkﬂnhﬂu
Lim#ed Ouantity! §7: Profit Ressarch. 1001 Bridgeway, Sia
A1, Seusalilo, CA B4985

[Continued on nexi pege)




BUSINESS OPPORTUNITIES
{Continued from preceding page)

ASSEMBLE Producis Al Home For Inbermatcn 1-800-462-
1128 Ext, S0PM.

S1804 MOMNTHLY! Buy/sall used cars (spare-time). FREE
details, Autonst, 507 Oak Dwive. Friendswood, TH 77544

GET SECOND WMCOME WITHOUT GETTING SECOND
JOB! Secrat revealed for LSASE! SNP, Departmant G, 3532
West Malapal Driva, Phoanio, Arizonas 85081

6,500 MONTHLY. Your Cwn Publication, Fast, Easy. No
Eupariance. Detaits $2.00 (Aefundable). ADTION, Baox
408674, Chicago, Ninois SOG40

FREE, 85 MONEY MAKING Fepons, with Heprint Rignia.
f:nu Ww Soulth State Collagn. Sule 1E9L
CA 82805

5200 - ﬁmvmul:rr—l‘l' HOME!! Mo gimmichs - Datails
FREEN Homewarkers-B, Box 32387, PGB, FL 33420

ASSEMBLE PRODUCTS AT HOME, Many opporiunities
paying High Weskly Profits presently avaslable withoul
inveatrent. Write: Businesses-B, Box 5008, Babdwin, hNew
York 11510-8008

GET RICHY Secret lew smashes debis—bnings Cash,
Cradit! FREE regort!! WealthdivB, Box 32398, PGB, FL
33420

TRHLEVEL PLAY HOUSE. Seis Like Crazy! By Shop
nstrucior. Plans $1.95: G. Mattic, 2345 Dearpark. San Diego,
Califomdn 82110

VISAMasterCard GUARANTEED regardiess of credif his-
tory. Details FREE! Crechit®. Box 32368 PBG. FL 33420

TAKE PICTURES for profil. Camera Ventures, Box 771,
Larnar, CO 81052

MAKE Rubber Stamps. Heghly Profitable. Free daetais
Stampar, P.0. Box 22800 (G4). Tampa, FL 33622

WIN Millions Lebery Guarsnised. §1.00 Fosler, 17309
Melrosa, Southiield. Michigan 48075,

$225 DALY "CHRAOME PLATING™ Auto Parts, Matorcy-
cles, inexpensive, Easy. (Free] Inlormation: Chrome, Box
2285-A, Waldord, Maryland 20804

FREE oil lor your car. Sell what you don't use $3.001e: J.C.

+ Coon, Box 33, Brussels, Wi 54204

MAKE A FORTUNE WITH CLASSIFIED ADS| Bonkiet. $4.
Dasley Publishing, P.O. Box $100, Depl-TP, Tolda, OH
4314

BIRDBATHS. CONCRETE LAWN ORNAMENTS. Maka.
Sell For CASHI 450 Molds Availabie. Details §1.00. AmasCo,
Beon £98-P, Otlarwa, K5 66067

SELL VENDING MACHINES 1o business owners 1007
financing. F.M.. Box 17795, Des Moknes, lowa 50306

mmmmvwmsmmm

| B 3043-P, Skokie, 1L GDOTE. (TOB)ST4- 736

ASSEMBLE products at nomel Wide selection! Top pay!
Send SASE: Amencan Desirbulors, Box 1358 Orange,

. Texas T7TEN

MAKE YOUR FORTUNE RIGHT MOW Writs for more
intormation fo. Penguin EMerprises, 4305 Harrison Bied.
Suite 145 PM-07, Ogden. UT. Baso

MAILORDER OPPORTUMNITIES

HOT Home Mailing Program Pays Fasi Profits 2 Weys.
Dotails Fren, Sond §1. Postage. Harmmond Enderprises, B538
E. Morwood Pl Rosernesd, CA 91770

MILLEOMAIAE Madorder Exper Faveals Monéy-Making
Secrgts. Free, exciting how cassetls. Mel Powers, Mo
Hollywood, Calitornia §1609.

PAY.DAY. Maal Order Guide Gel Started Today. Don't
Make The Costly Mistakes Oihers Have Made. P.AY.DAY.
Will Halp You Step By S1ep into Your Cwn Business. $20.00
ML Orliedd, 1747 Liva Oak Bivd,. Suite J-276, Yuba Gity. GA
B5EH

BUY Products Cheap Sall For Prodits Gabore. New Plus
Used Bargaina Free FAeport Walker Enterprises, 1448 E
52nd, Box 102, Chicago, ILL G0615 P

MULTLLEVEL Mail Order Sales Report 123 Send 33
JL 284 Windsor Dr,, Fayetbeville, NC 28301

QET RICH using bormowad monay. Far mio send §12.00 1o
Jirn Bledsoe, P.O. Box 117, Doyline, LA T1023

BUMPERSTICKER Printer. Cheap, simple porable Froe
details. Bumper, P.O. Box 22791 (GG), Tempa, FL 33622

EASY SPARE TIME CASH. Write shor fillars for maga-
zinas. Repon shows how. Guarantesd. Send §3.00. Michaal
‘Woods, 12021 Wilshire #8334, Los Angales, CA 50025

REVEALED! “Secrais of the Milionaires.” Fres informa-
tion. Profit Potentials-Pid, Hamer Bay Ad. MacTier, ON.
Canada POC 1HD

ADVERTISE Froe in 550 Magazines, §5.00. Direciory, Box
11N, Atlanta, Georgia 30301

SELL ALASKA GOLD PANNING KIT, kil includes graval.
placer gold, gold pan, deplay botlle, complate instructions.
For sample kil send $20.95 plus $3 ph to: Mal-5u Mining
Company, P.O. Box 876485, Wasidla. Alaska 99687

ADVERTISE FREE in 21300 Magazines, Newspapers,
Radio, Television. §5.9%: Direclory, Box 14107DA, Jackson,
WS FR2AE,

WIN LOTTO - Manw system finds bast members! Free regpon
Perring, Bax 1721, Auburn, NY 13021

RECYCLE Electric Motors Extra Cash Pleca by Piece

mathod $5.00. B. B. Rastorations. P.O. Box B34, New |

Castle, Penna 18107

EARM $9.50 on every §10.00 sals! Complate details send
$8.00. TAM, 16781 Torrence # 260, Lansang, ILL 60438

HOW TO MAKE UP TO $1000 Next Weakend! Send 38 For
Published Guide To: Unlimited Potential, P.O. Box 511,
Sheboygan, Wi 530820511

QOVERMMENT SURPLUS FROM $1 Uncle Sam has 1

billkon 52 in surplus goods 1o il o
LS. mall.

DRUG RAID SEITURES! Buy dirt hoises,
boats, computers, furniture. Write: Gaizures, Box 4908-A,
West Covina, CA 81781,

BORAOW 500 - $40,000¢ "On Signatursl” 57% Eligitie!
Fres Application: National, Box TE27, Long Baach, CA B080T

FREE MONMEY! $300.000,000 Giveawsy. Grants. Never
Aepay. Information $1.00. (Aefundable). Jakla, Box 3066
PMTY, Seminole. Florida 34642

BORROW $500-5100,000 98% sligible. Free application,
Globad, 2447 Herfshire R, Greensboro. NG ZT408

Wrie: Associates-AX, Box D008, Baldwin, New York 11510
2008

VISA! MASTERCARD! Despite Past Credit Expanancel
“Majority of Applicants Approved!” Apply Toll-Free: 1-800-
BE8-8851, Extengion 18, lssuer New Era Bank, Somarmet, NJ

BORROW $500-340,0001 "Overnight.” On Signature. Keap
indefinitely! Action, Box 5489-A. Diamond Bar, CA 91785

Capitad, Box 561350-PM, Gharlotie, NC 28256,

FEDERAL Lcans For Smali Business Now Avail. (B00)T27-
0752 for details.

CASH HOT LINE. $500-350,000. Aefused Elsewhere? Poor

ernlil? 58% Eligibde] Famt approval Call immadiststy! (713}
621-2204,

BORROW 5100 - £100.000! Fast! Confidentiall Glandals,
Bou PB02TH, Plano, TX T5026. 1-800-955-0081

GROW Hair 4 months, Mew Discovery! Box 1213-C, Makall
1289, Philippines.

FREE MONEY FOR COLLEGE. B. Lindsey, 280 5. Main,
Diayton, DH 45458

HARMECES Save § Wrila Perry King, 2720 Oclavia 5,
San Francisco, CA 54123

OF INTEREST TO ALL

LOANS! LOW PAYMENTS, Any purpose .. . (516)-340-
1640 (Example: $5000 Personal spprodimately §$155/
month) VisaMasterCard,

LOOK Before You Leap! Loans/GrantsCredil Card DHers
Explained/Exposed 1-900-088-T44d Call's $9.85.

MAKE Yous Own Will. Formas, Instruction Bookbet $8.75
{Guaranised). Wik, P.O. Box 21522, Salt Lake City, Utah
84121

GET all charnsls! Pstired CABLE employes’s simpls
SECHET. Dieclione$500 DAWID, 802 Wea! Stroat,
Harrisonviile, MO B4701

LIFE SAVING Micro-Med Medscal iD's: 574, 1808 Chapel
Ra., Scolch Plains, M.J. 07076

LOANS BY MAML. Free Application! Quetzal Co. Dept
PML, Box 537, Walla Walls, WA 99362

BORFAOW $500-5200,000 quickly! Mearly everyone quak-
fies! Free application: FSA, Bex 10321, MeLean, WA 22102

DEAL DIRECTLY: Quick Signature Loans, Credil Cards
Issued Matiorwida! Dommaen, Box 35622-FM, Richmond,
VA 23038

ASSEMBLE ELECTROMICS. Eam while you laarn. We
supply components. Paymen! sent! Send sell-addressed
stamped envelope. DC Elecironics, PO, Box 2540-P,
Newbury Park, CA 912319,

PERSOMALIZED Brass Pet Name Tags $8.00 With Sur-
prize Bomus Gifi! Newman Emerprize, T808 BeHord, Suite
203, Alexandria. VA 22306,

SECUMITY POUCH for back up money and car kaya
pinned ingide walstband, especially good for traweling
Golfers carry tees and ball markers when pinned oulside:
Satisfied or money back. 58.75 Post Paid. Security, Box
15095, Pinellas Park, Florida 34656

FREE PRIVACY CATALOG. Cash income opportunities
Hiding asseds. Secret loans. Mew identity. Eden, Box 8410-

FREE HOME-BASED MONEY-MAKER affillate. Make Big
Money Mext Week. Call 2713-864-3631 PM1

“& MO-MONSENSE WAY TO $500. & DAYI" . 51 +
[SASE), A. Alonss, 614 Blueridge PM7, San Antonio, TX
TEXZE

SUCCESS) Interosted? Free informaiion, amazing money

PC, Founiain Vatiey, CA 92728,

SAVE for your luture Inespensivaly, YWays to invest with
little maney. $4.00. Workman, 18364 Siste Rd., Morth

Royalton. Ohio 44133

BORROW 560,000 Crearmight.” Any Purpose! Keep indeti-
nitady! Free detalll Write: Martin, Box 1553-M, Salety Harbor,
FL 34685

BORROW BY MAL Gel 3500-575.000 Quickly. Mearly
Everyone Oualitiea| Send lor Free Applicalion. MUP Industry.
Box 531, Brone, MY 10461-0531.

COLLEGE DEGREES, High School Diplomas. Authentic
looking novelty. Free Catalog. Depd. PM-120, National
Caartificate, 210 Sth Avenue, New York, 10010, (716) 768-5603
(24 hours)

FREE| REMAILERS LIST. AGENTS MEEDED. FS. Box
20656, San Antonio, TX TEZ20

BE FUNNY Assorted One Liners, Soma Hot Some Mot
Sand §5.00 and large SASE to: C. Fraser, P.O. Box B26G40,
Phoenix, AZ BS0T1

mahking opportunies. Business Concepts, 7729 Broadway
Sudte #1561-B. Tucson, AZ B5T15

OF INTEREST TO MEN

$5.000 MONTH, COORDINATING PARTIES! FUN! EASY!
Datails $3.00. Sandagify “PARTIES™, Box 258, Freedom, CA
950190256

MEN, Learn how not to mun your second marmiage, 20
helphul hints professional report. $485 24 Chambartin,
Hoplkirton, Mass 01748

SECURITY, Conhdariially, Dedmils:  Consumer
Warehousa, £333 Pacific #508. Stockian, CA 85207

CONFIDENTIAL Remailing, receiving, lonsarding. Free
Dstails. Agens wanbsd. Uniled Remailers, Box 38, Dept PM-
3, Woodland, CA B5605.
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CARD PLAYERS: MOMOGRAMMED PLAYING CARDS.
Gold Imprint. Three Initists. Two Decks $1755 Fidala
Cangr. 11 E Glenwood Lansing Ad. #603, Glanwood,
linoés BOA25

MAR order - Pipe and chewing obaccos, roll your own
ciganeite iobacco and accessories. Free Catalog. Winte
Rivarmoni Tobaceo, PO, Box 2707, Owensboro, KY 43302-
2707 ar call 1ol fres 1-B00-451-6480.

FAESHWATER LOBSTERS - Grow 1o 4 [bs! Imatruchions
$2.00. Lobsiers, Box 881613-P, Houston, TX 77283

WALKERS, JOGGERS: “Digial Pedometar” Accurate,
Lightweight, Compact. $18.55 Fidela Cangr, B31 E
GhnmLmﬂd #6803 Glerwood. Minois BlMES

ROVAL PANCAKES OF BERMUDA, S4595 pérsonal

AUTHENTIC CAJUN RECIPES 54 00 SASE. P.O. Box 871,
Gull Breaze. FL 32562

SHAIMP i beer batier, cooked m beer 3300 Wiaringa,
PO Box 1190, McMinnville, OR 87128

BUILD YOUR OWHN LASERS for s low a8 $30 with sasily
oblsinable paris. Plans for six different lasers only $12.00 w/
iree caladog Biophysica. inc . Box 4819F, Baltimore, MD
21211

WANTED: Tube audio squipment by MARANTZ, MciN-
TOSH, REL. (313) F37-0420

BUYING Tungsen Carbate, Pracsous Metals 800-321-6314
Ohio 216-531-8333 Colbect.

GILBERT Erecior, Chomistry Sets. Lulsky, 31 Longliald,
Meshanic. N.J. 08853

“ENPERIMENTER” LABORATORY CHEMICALS -

GLASSWARE, Catalogue 35200 Establshed 1053
HAGENOW  LABDRATORMIES, 1302  Washinglon,
MANITOWOC, WISCONSIN 54220

SPECAL SERVICES

CHOCOLATE Caramel Turles. Granny's Recipa. Send
$2.00 SASE: Ensy! Sweel's, Box 556, Wheaton, |L 60187,

GRANNY'S Homemade German Raisin Bread. Outstand-
ing Taste-Aesults. Racipe. 5300, Granny's, 5083 Church
Road. Richmond, M 48062

FRIENDSHIP FRUIT CAKE. Send $200 and SASE LM,
Brice, Route 2 Box 1586, Muscoda, W) 53573

THREE salads thal make a maal. $3.00. Solutions, P.O.
Box #5337, 81 Louis, MD 83125

AUNT Lovisa's Old-Time Recipes $5.00 LSASE Wilcox,
3756-10 Tanglewilde, Houston, TX 77063

INFORMATION On  anylhing Ferguson  Researnch
Specialists, 60-15 Woodsde. Woodside, Mew York 11377,

FINANCAL

TRIPLE A Credit In 30 Days $3.00 SASE. Enferprising
Puyblishers. P.O, Box B2, Cortland, NY 13045

BEST HERB CATALOG ANYWHERE! Froe Sampies| Sand
§1. Penn Harb, B0SP North Second. Philadefphia, 19123

HEALTH, VITAMINS

BANK DEPOSIT NECESSARY. CATALOG SHOPPING. USA
GOLD CARD 1-T16-2T2-0418

CREDIT Repair, Uniold Secrets USA Box Z168-X. Van

Wuys. CA 51404

WEALTH WITHOUT GIMMICKS. These hmeless best-

14214

RACING HEART - TACHYCARDIA: Full mstructions on
e to stop 4! 51000 and SASE to: ©5. Box 676, West
Paterson, New Joray 07424

AUSTRALIAM Teatrea Ol Natures Farst fud Kit Book And
il $2.00. PRI, Box 668, Summariand, CA 93087

MAMIE's HOMECOOKING BOUTHERN RECIPES Send
35.00. Homecooking. Box 269, Coltonion, AL 38851

CHILI Racipe Texas Cowboy Cook-oN, First Prize $4.00.
SASE 10: ALF., Box 3703, Page, Arizona 86040

APPLE Cinnamon Cassercla Tasty Treal $3.00 Cort, P.O.
Box 100210, Pittsburgh, PA 15237

MAMA JEWELL'S CUSTARD PIE, 12 Easy Dessert Roci-
pas. §5.00. SABE. Cooks, Box 608, Weatherlond, TX TE088

EXCIMNG CAJUM CREOLE Recipes. 5300 P.C., 206
Florence St., Latayette, LA 70501

HARD 1o fing, debkghtiubly oelicious authenlic sland des-
serl recipes. §5.50. Mrs. Chan, 69 Wonohe PL, Wahiswa, HI
96786

ALLERGY Leam what you are gllergic 1o. Amazing Devica
Rausable 519 85 MIP Enterprises, Box 1452, Loganvilke, Ga,

saliars have halped millkons accurnulale wealth, Fres infior- 249
mation, Classic Books, 378 Woodbridge, Butfalo. New York

WVISA| MASTERCARD! Mo savings accouni reqguined!
GUARANTEED APPROVAL, regardiess of your credit histo-
ry. Complete credit program! Repairre-esiablish. Details
(714) 539-2060. (24 howrs) Empire Credit, 16832 Pacific
Coasi Highway, #100, Sunsel Beach. CA 50742

INDOOR GARDEMING! Greater yield than outdoors! Mini-
mal munienance! 51 lor calalog snd $5 Coupan. Higher
Yield, 28211-P N.E. Wiylie Ad.. Camas, WA SE60T

FAMILY BUDGETING BOCKLET with complete instruc-
tons & worksheets. $485 + 4% for M addresses. Dove
Sales, Box 2058, Molland, Wi §3422-2056

Box 1564-PM. Mobite. AL 36633 (1-800-628-4874)

UNSECURED Personal Loans To $50,000Business Loans
Ower 510000000 (301) 369-82T8

MORTGAGES svailabde for aparimént complexes and
shopping centers. Write: GEM, 25 Nichols Avenue. Cypress
Hills, N.Y. 11208

LOW INTEREST Visa & MC. Under 168%7%. 40 Banks List
$2.00. Box BOO-10, Fasrview, M.l 07022

REPAIR your Crodit Rating! Plus fill your bank account
with Cash! Free Dedails, Write: Promised Land Ranch, Rt 4
Box 238, Boonaville, AR 72927

Wﬂumwmmuuw

help! Licensed'Bonded. Agpdications accepien $500-
wu;mmmmmru Box
Alabama 35226 or call (F05I979-1400.

GARDEMING & LAWN CARE

COMPOST TUMBLER. Build 17 bushel compoasier ml
substaniial savings ower commencial models. Make cormpost
in weeks. Delailed plans, £7.00. Planz, Box 1271, Garmer. NG
27529

DELICIOUS FAMILY BBO SAUCE RECIPE. Helpful Hints.
SABE 3200° Davis. 16221 Tindall, Davisburg, Mi 48018

WINEMAKING, BEERMAKING, ETC.

FREE! LARGE [NFORMATIVE CATALOG. C
Brewing, Box 1227 AT, Daytona Beach, Flonida, 32115

FREE BEERMAKING BOOK-Catalog. Finest Equipment,
ingredients. Fast Servce! 912-020-4277 SPI, Box 784-P,
Chapel Hill. NC 27514

WINES MEADS 10 Hillbilly recipes $5.50, STEWART, 1715
Waldard M. W.. Grand Rapids. MI 49504

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 114THR,
MINNEAPOLES, MINNESOTA 55411

BEERMAKERS ONLY! FREE C
Willlam's. Box 2195-M0. 5an Leandro, CA 84577

BEER, WINE make your own. Free calalog. quatity sup-
plims, excellent fast service. Basr & Wine Hobby, 180 Now
Boston Street, Woburn, Mass. 01801, 1-800-523-54.23

efter.

UNIDUE SPRINKLER SYSTEM fof lawn, ganden, of llowed
beds. Decorative, Inexpensive. and EASY 1o build. No costly
plumibing or nozrlies Complate plans and instructions.
£5.00. Hurry, susmmer's heve! Lawn innovations. P.O Box 51,
Littie Chute, Wi 541400081

AUTOMATIC FEATILIZING SPRINKLER Fertilize in min-
ubes. Plans 5500 + SASE BT.E. P.O. Box 1904, Gresham.
OR 87030

YARD Maids Meowing Push Mawes [n Garage ATY In Yasd.
£3.00 For Information. Lary Linvisle. Fox Ar. 72051

RECPES, COOKING, ETC.

WINEMAKERS - BEERMAKERS - Fres lllustrated Catnpiog
- Fast Service - Large Selaclion - VisaMasiercard - (816} 254-
C242 - Kraus, Box TESO-L. Independence, Missour 54053

FREE CATALOG! GREAT PRICES! FAST SERVICE!

SEBASTIAN BREWERS SUPPLY, 1762 SUNRISE LANE,
SEBASTIANM, FL 32058, 1-407-589-6563.

BREWERS, WINEMAKERS, BULK ORDERS OUR SPE-
CIALTY! BUY MORE, SAVE MORE, FREE CATALDG. BREW
FOR LESS, BOX 32195F, CHICAGO, IL. 60632

BURGLAR ALARMS & HOME
PROTECTION

HUGE SAVINGS Elminate Dealer Markups. Free Trial
Batieries Wholesale. Terms Arranged. Call Tall Free 1-800-
W12, Or Wiite: Lioyds-PRC, Rockford, IL 61110

FREE HEARING AID CATALOG- Save 'z by mail’ Writa:
“MoneySavers”, 8530FPM-T Langdon, Sepubveda. California
91343

AFTEEN Cajun Delight Aecipes. 34.00 and LSASE to- B
Dugas, P.0. Box 6577, New Orleans, LA 70174

AUNT MARILYN'S CHERRY CHEESECAKE mcipe - light
and hescious. $200, SASE Manlyn Alen, P.O. Bon 458
Patanville, MN.Y. 12463

OLD FASHIOMED chili. spaghatli sauce. cassarole, 3
recipes. Bewl. venison, chicken $3.00. SASE. MAI P.O. Box
T9314, Houston, Texas TT279.

FREE Heanng Ald All Modals. Huge savings' No
salesman will call Rhodes, Dept 31, Brookport, IL 62910 1-
BO0-458-3100.

TURN SIGNAL CHIME for aulomobies. Improves aware-
niss for hearing impaired. $19.85 plus $3.00 shipping and
handling. Call: 315-662-7254. Write: Technical Markating
Amsociales, P.O. Box 686, Fayeleville, NY 13066
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SOUTHERN BUTTER RUM CAKES Send 53 00 along with
& SASE 1o: P.O. Bow 660172, Loussvilla, KY 40203

EARTHQUAKE Survival Informaison §100. Cangap
Publishimg, Suite 1007, Box 5110, Blamna, WA 98230

DOOR CHAIN ALARM Stop intruders, sirong chain pre-
venits entry. loud piercing alarm scares them away, 51495,
Pabon Associates, P.O. Box 19, Thiefls, New York 10964

FREE Alarm Whaolesale Catalog Prodessional Equap-
menl . . . Maks Big Bucks National Mondonng Available
L -V T-332-1810

DESIGN & Build your own Home Security Sysiem. Indo.
§1000 THS Enlerprises. PO Box 6239, Dept C4,
Philadedphia. PA 19136

FRENCH AUTHENTIC HOMEY bread quick. greal snack
wholesome, $2.00 SASE M L P Enterprises, Box 11458,
Park City, Utah B40&0

MAGHA LOCIK. Opena With Magnetic Key. 10,000 Comis-
nations. STEEL: $10.85. Rene Deslassiaux. 571 Fairway
View Drive #3J, Whealing. Minois 60090

BEST HOT and splcy chicken wings recipe §5.00 to: Ron
Derecshay, 4617 McPheson, 5t Louis, MO G3108

QUICK, Easy, 125 daho polalo recipes. $8. Box P4,
Shedigy, idaho B32T4

ALARM S0UNDS LIKE REAL WATCHDOGE, Motion Acti-
wabed - Mo Wires Just Two Screws and Plug it inla Your
Audio Casstie Player. By KINGSOUND, Box S0434, Flint, MI
AB506. (313) TIE-1612. 57995 For Kit - Plus 56.00 Shipping
And Handling
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HOW TO REBUILD
BRAKE CALIPERS

BY PAUL STENQUIST; PM lllustrations by Fred Wollf

OU'RE CLIPPING along at the
speed limit. Several hundred feet
down the road, a truck lazily pulls out
from an adjoining highway. You
stomp on the binders and your foot
goes to the floor. Frantically, you
ump the brake pedal. Pressure
Eujldn with maddening slowness, the
brakes begin to apply, and, gradually,
you come to a halt.

As you wipe the sweat from your
brow, you vow to do something about
those mushy brakes. No more pro-
crastinating,

Mushy brakes are the result of air
in the hydraulic system—air that's
not supposed to be there. When you
a%ply the brakes, the air compresses
where hydraulic fluid would not—and
the brake caliper’s piston doesn't
move,

Where does the air come from?
Well, usually it's air that has replaced
leaking brake fluid. And the most
common cause of a brake fluid leak
on disc brake systems is a leaking

caliper.

Checkl
fiuid lea

for brake

Your brake system could be leaking

fluid without you knowing it.
To check, just run the engine at

Hone the interior walls of the callper
bare lightly with fine stones [or polish
uniformiy with crocus doth| to remowve
any stains or discoloration.

POPULAR MECHANICS ® JLILY 1990

idle with the transmission in neutral.

Then push on the brake pedal, holding |

constant pressure. Ifthe pedal gradu-
ally drops, the hydraulic system is
leaking. A few minutes on the creeper
can confirm a leaking caliper. If the
back of a tire is streaked with brake

fluid, or if there's a strong brake fluid |

smell near a wheel, you can bet that
you've got a leaker on your hands. Ifa
caliper isn't the source of the hydrau-
lic leak, trace all lines back toward the
master cylinder until you find the
offender.

If your calipers don't leak fluid and
your car has more than 30,000 miles
on the clock since your last caliper re-
build, you may just be riding on a bit
of good luck. Because brake pad re-
placement will frequently cause a
neglected caliper to leak, we recom-
mend that you rebuild or replace your
calipers whenever you renew your
brake pads. Or, at the very least, re-
build or reﬁlace calipers at every oth-
er brake job.

Replacing the calipers with af-
termarket-rebuilt or new units

can be costly. And, since the rebuild
procedure is somewhat easy, it's a job
that you anhah]y will want to do
yourself, In the following sections,
we'll show you how. You'll need a few
basic tools and a rebuilding kit for
each caliper that you intend to ser-
vice. You can purchase the rebuild kit
at your auto parts store. You should
have a supply of compressed air as
Eell. but you can get along without it,

necessary.

Most cars with 4-wheel disc brakes
combine a parking-brake mechanism
with the rear calipers. These vary
widely in basic design and can be diffi-
cult to rebuild. For specific instruc-
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1 Before you can dislodge the caliper,
you'll have to retract the piston in one
direction or the other for dearance.

tions on the rebuilding of rear calipers
with integral parking-brake mecha-
nisms, consult your factory service
manual.

Caliper removal
Before you even think about remov-
ing the caliper, you'll have to siphon
about two-thirds of the brake fluid
from the master cylinder, so that it
won't overflow when you retract the
istons. A turkey baster comes in
dy here. Discard the old fluid, and
keep it away from the paint, as it's
an excellent paint remover. It's also
toxicif ingested.

Raise the car securely on jack-
stands, following the manufacturer’s
vehicle-su ]i:pnrt recommendations.
Then mark the relationship of the
wheel to the axle with a grease crayon

(X

TR |
JL.J_

K

":L

| <

1 =TT

S

or chalk. Remove the wheel and tire,
and on front-drive cars reinstall a pai
of lugnuts so the dises don't HEDI;
around.

Next, you'll need a C-clamp (7 in. or
larger) or a pair of 12-in. adjustable
water pump pliers to retract the

(1), pistons. What you have to do here is
4 squeeze the piston back into the cali-

per until there’s enough clearance

g)bet ween the pads and the rotor to re-

move the caliper (Fig. 1). On some ap-

'l lications, the C-elamp will work

tter. On others, the pliers will be
more useful.

If you're using the C-clamp, posi-
tion it so that the jackscrew rests

Threaded-pin calipers
Threaded-pin calipers are found on al-
most all late-model cars and most GM
cars with disc brakes, including the
older models. On most early GM cars
and many other late-model cars of
other makes, a %-in. hex key (Allen
wrench) tightens or loosens the pins.
You also might find a conventional
capscrew head on some pins. The lat-
est GM calipers are secured with in-
ternal Torx drive pins. You'll need a
Torx drive key to remave them. Some
tool companies package the specifie
driver you need and sell it as a brake
tool. You should be able to find it at an
auto parts store,

After removing the threaded pins,

inst the inboard pad and the top
:ﬁhe clamp rests

against the back of
the caliper. Turn
the jackscrew to re-
tract the piston. If
you opt for the pli-
ers, just position
them over the in-
board brake shoe
tab and the back of
the ealiper housing,
and squeeze.

Next, disconnect
the brake hose. On
man calipers,
you'll find that a bolt
secures the inlet fit-

ting to the caliper.
By unscrewing this

inlet fitting can be disconnected from
the caliper. Once the hose is off the
caliper, plug the end of it with a plastic
cap, or something similar.

At this point, should earefully
examine the brake hose. If it shows
any signs of cracking, rubbing or oth-
= er deterioration, it

= must be replaced.

There usedtobea
whaole grab bag of
schemes for attach-
ing the common sin-
Ele—pistun floating

rake caliper to the
car. Fortunately,
most makers have
adapted a single
strategy: pins that
extend through
bushings on the cali-
per and thread into
the caliper mount
{Fig. 2). But older
cars may employ
other means of at-

R~

& Most calipers are mounted to the suspension by means of

threaded pins that are easlly removed.

tachment, so we'll
cover several of the
| most common here.

3 Carefully pry the old dust boot from the caliper housing
bolt, the hose and ' Without nicking the edge of the caliper bore.

lift the caliper from the rotor. If nec-
essary, you can use a screwdriver to
pry it away from the rotor.

Machined-way calilpers
Early Ford calipers slide on a ma-
chined surface and are retained by a
key. A locking screw holds the key
in place. To disengage the caliper,
remove the locking serew and use a
hammer and drift to drive the retain-
ing key out of the caliper mount.

me early Chrysler calipers slide
on machined guides, or ways, and are
retained by clips. These can be re-
moved by disengaging the clips.

Up until a few years ago, most
import calipers moved on machined
guides, and were retained by pins and
clips, or J;ma and pin bolts. are
removed by disengaging the clip or
pin bolt from the pins,

On some early imports, you'll find
machined metal pieces that fit be-
tween the guides and the machined
surfaces of the caliper. Take note of
their position as you remove the ecali-
E‘;:ulf you get confused, refer to your

ry service manual. You may find
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that the caliper pins have corroded to
the point where you have to cut
through the pins to remove the cali-
Eﬂ. %n such cases, the calipers must
replaced.

Caliper disassemb

Once the calipers are off the car, re-
move the outer and inner pads and
any support retaining springs.

On most threaded-pin calipers,
you'll find sleeves on the inboard ears
of the ealipers and O-rings inside the
caliper ears. Remove them.

On the pins of retainer-pin calipers,
ﬂ:l find dust seals and rubber seals.

ove these as well.

On all calipers, any soft bushings or
O-rings should be replaced with new
parts at rebuild time.

Examine the retainer pins or
threaded pins as well. If they show
wear, corrosion or galling, they
should be replaced. Don't attempt to
polish away corrosion, as it will only
come back.

To remove the piston, position the
caliper on the floor and place rags in
position between the piston (which is
covered by the dust boot) and the rear
pad support of the caliper. Then grad-
ually apply air pressure to the caliper
inlet to force the piston out of the eali-
per bore. Don’t try to cateh the piston
in your hand!

If you don't have an air compressor,

ou may have to ask your neighbor-
Eﬂﬂd mechanie or store counter-
man to give you a here. But, you
also might use a portable air tank and
air-gun attachment, as only a short
blast of compressed air is needed.

A third alternative: Leave the
brake line connected to the caliper,

and suspend the caliper

POPULAR MECHANICS ® JLILY 1990

& Use a plastic or wooden probe to lift the
szal from ts groove in the callper bore.

from the steering knuckle with a piece
of wire coat hanger. After removing
the pads, stuff some rags behind the
piston and gently push on the brake
al until the piston pops out of its
re. This is the recommended proce-
dure - when removing the phenolic
(plastic) pistons, which might be dam-
| aged if they're expelled aggressively
with air pressure.

Some phenolic pistons have been
known to stick in their bores and have
defied all attempts to remove them. If
this proves to be the case, you'll have

| toreplace the caliper assembly.

Use a screwdriver to pry the dust
boot off of the caliper bore. But be
very careful not to damage the caliper
bore surface (Fig. 3). o

Use a plastie toothpick or pointed
wooden probe to remove the seal from
the groove in the caliper bore (Fig. 4).

' Cleanup and | lon
Wash all the metal caliper parts in

3

| brake cleaner or aleohol. Blow them |

TYPICAL BRAKE CALIPER ASSEMBLY

| moisture, as the brake fluid will

DAY MECH ANIC s

off with air, if possible. But make sure
the air supply is free of water or oil.
You want to steadfastly avoid con-
taminating any brake parts with

quickly absorb moisture, leading to
serious problems later on.

y examine the caliper bore,
the groove in the caliper bore and all
the passages in the bore for any lin-
gering moisture,

Check the ealiper bore for nicks,
pitting or scoring. If you find any met-
al distress, the caliper should be re-
placed. Pay particular attention to the
seal groove. This is the business end
of things. If the seal doesn't hold pres-
sure, the caliper won't work.

If the caliper bore is stained or dis-
colored, you can clean it up with a
light honing or with a bit of erocus
cloth. Take care not to overdoit with a
hone, and make sure the stones don't
clog by lubing liberally with a light
machine oil.

Carefully check the piston for scor-
ing, pitting, nicks, corrosion and worn
or damaged plating. If the piston is
the least bit flawed, it must be re-
placed.

Phenaolic pistons should only be re-
used if they are in perfect condition
and were easily removed from the
bore of calipers that weren't leaking.
In every other case, replace them.
Some mechanics automatically re-
place the phenolic pistons with steel
pistons. But, this practice is question-
able, as the steel piston transfers
more heat to the brake fluid than a
phenolic piston does. If a phenolic pis-
ton has given you good service to |
date, replace it with another phenolie ‘
one. Don't try to file or sandpaper
phenolic pistons.

7
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#§ Install steel-ringed dust boots with a
driver that pushes on the edge of the seal,

Caliper reassembly

To reassemble a caliper, lubricate the

linder bore and the piston seal with

clean brake fluid (Fig. 5). The fluid

| must come from a new, freshly
opened can.

Lube the outside surface of the pis-

' ton with clean brake fluid and slip the
dust boot over the end of the piston.
Then, smoothly push down the piston
to the bottom of the bore.

Don’t force the piston. Use hand
pressure only. If it won't move past
theaeal the seal was inserted incor-

ou have the wrong piston.
unt boot has a steel rim, tap
it in plm:e with a driver that aligns

| with the outer edge of the rim (Fig. 6).

An old brake piston will work on

some applications.

If the dust boot is solid rubber,
use the flat side of a screwdriver
or other blunt tool to press the
boot into its groove. If you dam-
age the boot, you'll have to get
another one and try again. Make

groove.

Where applicable, apply a
small amount of antiseize com-
pound to the caliper pin bores be-
tween the hua]:T Then install
new bushings O-rings in the
caliper ears or pin bores.

Bolti
mngmryﬂﬁng

Of course, we're assuming here

sure the boot seats fully in its == -

7 Avoid squealing bralkes by Installing all
antirattle clips on the Inboard pads.

hydraulic components for |
examining and servicing the b
tors as required.

If 80, reinstall the new pads in the
calipers with any antirattle springs or
clips (Fig. 7). Check for possible left
and right side designation on anti-
rattle clips. Apply a narrow strip of
noise-suppression compound to the
center of the inboard pad, and a large
round patch of the compound to each
end of the outboard pad. Then install
the pads in the caliper

To reinstall a Lhreade& ]|J:un caliper,
position the caliper on the rotor so
that the holes in the caliper ears line
up with the holes in the anchor. Insert
the caliper ];nu making sure they

pass un e retaining ears on the
plate Then tighten the thread-
ed ins to 26 to 35 Ib.-ft.
eattach the brake hose and torque
the retaining bolt to 30 Ib.-ft.

Note: On brake pads equipped with
tabs that fit over the ca lper, you'll
have to clim:h the tabs after bleeding

and

the brakes. On calipers with ma-
chined guides, use silicone E;ﬂ.ﬂl!
u;:an y to lube the guides.

caliper in position and reinstall the

pins or clips.

Out with the bad air
Refill the master cylinder reservoirs
with clean, fresh brake fluid. Make
I!ll.ll'n?.l they remain at least half-full
shnut the hlaedmg operation.
Top o If you find that
the master nylmder is empty, you'll
have to bleed it before proceeding.
Check your service manual,

To bleed the ealipers, find a box
wrench that fits the bleeder valve and
hang it from the valve. Connect a
transparent tube to the bleeder valve
of the right-rear caliper (or wheel cyl-
inder if your ear has drum brakes in
the rear). Submerge the other end of
the tube in a glass jar of brake fluid.

Have a helper push the brake slow-
ly to the floor and hold it. Then loosen
the bleeder valve and allow air and
brake fluid to escape from the eali-
per's cylinder. Tighten the bleeder
valve and slowly release the brake
pedal. Wait at least 15 seconds, then
repeat the process. Continue to re-
peat the entire sequence, including
the 15-second wait, until you stop get-
ting bubbles. Don't let the fluid level
get too low.

After bleeding the right rear, con-
tinue with the left front, left rear and
right front. When yuu've finished,
there should be no hint of i
in the brake pedal, and the brake
warning light should, of course, be
off. If not, repeat the process.

If you have compressed air, a pow-
er bleeder will make this a faster, one-
man job. Some nutnpartantmand
rental outfits have power bleed-
ers for rent.

Clinching the tabs
On many cars with threaded-pin
calipers, including most GM mod-
| els, you'll have to clinch the tabs
of the brake pad backing plates
| ontothe caliperafterb the

system.

To do this, apply heavy pres-
sure to the brake pedal (about 175
ounds) three times in a row.
n have a helper hold down the
brake pedal with about 150
Pounda of force. While he's hold-
ing the pedal, use two hammers
to bend the tabs of the outboard
shoe around the caliper body
(Fig. B). Never hit a steel ham-

ﬂmtyuu'vemu;ﬁletedﬂiereatuf 8 Have a helper depress the brake pedal while you
ecking all other | clinch the pad tabs against the caliper body.

the brake job,

e

mer with a steel hammer—use a
brass, lead or plastic mallet. M
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Weve extended

our D000-mile
warranty
by 8 inches

Big deal, right? @ 18 whole inches.  gear from the elements, both natural and crim-
How generous. Except for one thing. Those I8  mnal. And, it goes without saying, but let's
inches don't represent a new warranty, they — mention it anyway, that the Dodge ClubCab
represent a new lease on life. Alife where  is covered by %,’?{l, the longest truck warranty
you're free to drive your truck without your  in inches, miles, or kilometers on the planet!

dog, your tools, or your delightful in-laws Who would have thought that a tough
on top of you. brute like a Dodge could ever
It's our new Dodge Club Cab. It seats  offer you such a sheltered life? Dodge

5 and gives you lots of room to protect your Advantage: ngge_ =%

*“The plonet” refers o Eavth only See this pemerows per limited powertrats wamanty and i
—
! l \ W
. A ‘ ﬂ \ A
¥ = Nt

\ 3

Ram DISO Club Cab

restrictions af your dealer Buckie up S st That poes for vou in the back ihere, ioa
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IS IT THE FLAVOR?

[S IT THE PRICE?
IS IT THE FLAVOR?

IS IT THE PRICE?
IS IT THE FLAVOR?

IS IT THE PRICE?

ISN'T IT A GOOD THING
YOU DON'T HAVE TO CHOOSE?

sttt FLILL FLANTIE

- |
SHRGEON GENERAL'S WARNING: Quitting Smokin
= ur Heah

Your Health.

NOT FOR QUALITY | ==z




