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THE TASK MASTER.

Bel.ter known as the Dremel Moto-Tool? A tool
that tackles dozens of different do-it-vourself projects
quickly and easily.

The Moto-Tool is a compact, handful of power
that accepts a wide variety of bits to perform a wide
variety of tasks. From the front door to the back yard.
And everywhere in between,

For starters, you can fit a lockset in no time flat
with the sanding drum. The Moto-Tool makes sawdust
fly in places where other tools barely have room to
scratch the surface.

If the surface is metal, the Moto-Tool is perfect
for the job. Like sharpening your lawn mower blades
quickly and easily. Right in the back yard without hav-
ing to remove any parts. Simply drop in the grinding
stone and let the Moto-Tool's 30,000 RPM do all the work.
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That's the kind of powerful speed you need in
the garage to remove rusty screws from a license plate.
And the kind of compactness it takes to do the jobina
hard-to-reach place. Just slip in the cut-off wheel
to reslot the screws. Or use the same bit to cut them
off in seconds. The Moto-Tool does whatever it takes.

That goes for working under the hood, too.

Use the wire brush to clean corroded spark plugs and
dirty metal parts. The Moto-Tool turns this task into a
quick clean-up.

It masters do-it-yourself projects all over the
house with just the change of a hit. The same tool you
used today to cut copper tubing, you can use tomorrow
to safely polish antique brass. Now that's versatility.

The Dremel Moto-Tool. Put it to the task for all
the tasks you want to put behind you.

THE DREMEL MOTO-TOOL.

Call 1-800-852-0852 for more information on Dremel products.

& 1987 Dremel



i bemg mvi _ - d 9 ;.“:.. k. 2
 Infact weve mmnﬁmﬁﬁman ke the ph‘ru &
mert and:keep-you comfortable-for more than 73. years;
Like our:Norseman Al Seasorrpickup and 4 x 4 rad;a}jh. 3
. It drives quiet. Rides smooth. And digs in with acriss-— & _
: cro-ss tread thatholds its own come hail orj'ngh water TN
“.2% U Undernéath; olr advanced Tredioes betti
% ‘uprutsitoeks ari: almost anything you throy
T+ Butwith a falt f%ﬂﬂﬁﬁ-m”ﬁe'kﬁmtﬁd trea J' e
the Nerseman A/S is still every. tnt the rhi




ilar

OCTOBER 1987 VOLUME 164 NO. 10

SPECIAL REPORT: DETROIT ‘88

51 The Priority Is Design
Detroit has unleashed a horsepower war that's
heating up new car designs in the age of
computerization and aerodynamics.

135 Engineering The New Cars
MNewly advanced, reworked engines, suspensions
and electronics are rolling off the assembly lines at
Ford, Chrysler, AMC/Renault and GM. We put
their cars on the lift for a close look.

AUTOMOBILES

120 Mazda 626/MX-6
This month’s firsthand drive report reveals
steering by all four wheels on the third-
generation 626 sedan and MX-6 coupe.
SCIENCE/TECHNOLOGY
_ 59 Sputnik
v e Thirty years ago this month, the Soviets launched
. this tiny orb that moved man’s thinking into the
outer reaches of the universe.
AVIATION
&6 High roller 66 High Roller
] | =N =T National aerobatic champion Leo Loudenslager
) - o tells what it takes to stay on top in one of the
P i" P4 world’s most demanding sports.
"y ELECTRONICS
69 Its Master's Voice
With his voice-activated typewriter
and other " power tools for the mind,”
Inventor Raymond Kurzweil is plotting the
second industrial revolution.

51 COVER STORY
HAarmed wath new body shapes
A SLDENion tEChnoiogy and
re enging designs for 1988
Dieront’s car manulaciuners are
fegriing each oihes 3 barele
that's sune f0 make new-Car tyens

e veCies
—PM phota
Humphrey Sut'tﬁ

76 Kitchen kudos

62 Ride The Wind
Dacron flies as we make a full-rigged assault on

five of America’s hottest small sailboats, both
single hulls and catamarans.
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H OJME/SHOP
72 Bedtime Story
51 The priority Is design Build our distinctive ash spindle bed with
ms its eye-catching, arched headboard,
76 Kitchen Kudos
4 Editor's Notes 40 Electronics Here’s a common-sense approach to remodeling
8 Letters 45 Tool Test your entire kitchen at a fraction of normal costs.
11_Imports 46_New/Home _ . i
14 Time Machine 47, 150 Hints Eﬁggu;r ngusr ;;nl.;dai E: srsr::ﬁi iea;test and the hottest
16 Aviation 48 Neanrluhn:p 99 The Better Home
19 OQutdoors 105 Homeowners' Clinic Wires are seldom the problem with a faulty
22 Car Clinic .
106 Applance Clinic telephone. Here's what to look for
:LSIEII!E! U_I_Hﬂ.!ﬂlﬂﬂ and how to repair it yﬂurse[f NSCF, }I"GU can
28 HomeVideo 115 Tech Update test and troubleshoot electrical appliances
32 Inside Detroit 149 Motorsports like a pro with our tips for
37 Oid House 164 Next Month using an chmmeter.
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EDITOR’S NOTES

ur special report in this issue on all the new 1988 ears is written by Detroit

Editor Jim Dunne, Among the movers and shakers of the auto industry,
Dunne is generally considered the dean of Detroit automotive journalists. And
although Dunne is a member of our editorial staff, it turns out that he's also one of
the best promotion people we have. Other publications write about him all the
time. And his photos appear in countless other magazines. Dunne’s claim to fame
isn't just that he's our Detroit Editor. He's also the world's ace No. 1 car spy
photographer. Infact, heinvented the field. Examples of his elandestine camera
work appear every month in his Inside Defroit column, and we gathered some of
his newest stuff in an article in our June issue,
Detroit Sneak Preview (page T6). Dunne has been |
known to wait for hours in one of his secret gpots,
camera and 1000mm lens at the ready, on a tip
that a certain prototype or experimental car will
be passing by, Dunne knows where all the perfect
hills, knolls, trees and fences are at all the car
manufacturers’ proving grounds so that he has
Jjust the right perch to get just the right spy shot. ~
The manufacturers know what he's up to and
have been known to take measures against his
covert operations, planting trees, chopping down
trees, putting boards over fences, and flattening
hills to lower sightlines. Still, Dunne presses on, | e
bringing us—and you—the best photos available . tribute
of future Detroit hardware. The most fitting trib- ENTIECNG S :
ute to Dunne's work oceurred recently when one manufacturer put upasign ona
particular fence that surrounds a parking lot for prototype and advanced mod-
els. The sign reads: “Jim Dunne Memorial Spy Fence.” . . . Thirty years ago
this month, 1 was a high school student on the day it was announced that the
Soviet Union had successfully launched Sputnik, the first man-made satellite to
orbit Earth. I remember Mr. Starbuck, my science teacher, going around the
room that day asking students what we thought about such a momentous event.,
Muost of us recited some litany about how it demonstrated that the Soviet Union's
rocket technology was ahead of ours and that we were now in danger of being hit
by rocket-launched missiles. But [ also
remember one student saying simply,
“I think it’s wonderful. It's the dawn of
a new era for mankind—the space
age.” How insightful that fellow stu-
dent was. Sputnik, all 184 pounds of it,
certainly did proclaim the dawn of the
space age, and truly changed the
warld, and how we all live. I think
you'll find the report on Sputnik, and
its aftermath, on page 59 most inter-
esting. . . . Ever wonder how those
wild aerobatic pilots keep down their breakfast as they go through their airshow
routines? So did we, So we asked one of them to tell us. And not just any one. We
asked the best, Leo Loudenslager is the best, and certainly the most well-
known, aerobatic pilot in the world. He's performed at every major airshow and
geores of smaller ones. He's won every award you can win for aerobatics and
you've probably seen him on television, His Laser 200 sevobatic aircraft is the
most advanced in the world, So who better to tell you what it's really like up
there, "Til next time,

&

Louderslager: penultimate pliot.
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'88 FORD PICKUP...NO.]
AND EVEN TOUGHER TO BEAT.

THE BEST SELLERS® DO
i MM%WE

‘88, FORD LEADS
ONCE MORE WITH THE
TOUG , POWER

AND MODERN DESIGN
YOU WANT IN YOUR
PICKUP.

They're as tough as
they look, these big
Fords. And they're first
with the features that

count—like rear Anti-lock

brakes to help make
straight smooth stops.

For 'S8, full-size Ford
pickups are first ag
with el multiple- JHIH
fuel-injected power.
First with new 5 _'-]'H_ll_n[
overdrive ransmission
steryedard in all models.
THE MOST POWER.

This vear, every Ford
gas engine gives vou the
guick response and
added smoothness of
multiple-port electronic
fuel injection. Engines
ange from the biggest

5ix...to the biggest,
|g|r.-.| E:“'l.'.='11|j| £as
and diesel V-8% in

any pickup. Nobody

beats Ford power!

BIG PAYLOADS.

These Fords are built
tough. So tough that
their maximum pay-
loads (up to 5270 1bs.)
exceed those of virtually
all other pickups.
SOLID COMFORT.

Ford cabs are roomy,
comfortable and laid
ot for easy driving.




Behind the sporty
A-frame steering wheel
is a full set of gauges.
Ford Twin I-Beam
independent front
suspensions are fully
adjustable. They're
designed to track true
and help extend tire life.
Try a big, tough Ford

-best-selling pickup for

10 straight years”

6/60 WARRANTY.
Covers powertrains
for 6 vears/ 60,000 miles

and body-panel rust-
through for 6 years
LOOO00 miles.
Restrictions and deduc-
tible apply**

SPECIFICATIONS

ENGINES

150-hyp 4,91 EF1
155-hp 52.0L EF1
2I0-hp a.8L EF1 ¥
2:35-hp 75L EFI V-

1T5-hyp TAL die=e]

PAYLOADS

F-Series 452 pickups:
Lt h ks, £ 5250 Ihs

F-5eries dxd pickups
21435 Ibs. to 4275 Ihs

CABS

Regular Cab—seats 13
Ford 2-door SuperCab
Ford 4-door Crew Cab

STANDARD EQUIPMENT
Prowier Brakes

Power Steerning

Fraped] OV Transnuission
Cras-prresstirised shocks
Electronic radio & clock
Full instrusmientathon

b
Vil
N
5

LIFETIME SERVICE
GUARANTEE.
Participating dealers
back their customer-
paid work with a free
Lifetime Service
Guarantee, good for
as long as you own
your vehicle!*
BEST-BUILT
AMERICAN TRUCKS
7 YEARS RUNNING.
Based on an average
of owner-reported

problems in a series
of surveys of "‘81-'87
molels designed and
built in North
America. At Ford,
“Quality is Job 17

Huaesend o Latest aviilabile caleniba
wisar miEn e s e st retiail
ilodlivrps
“*Ask vour Fomd Degider le oopdes
ol Py liveitesd wekrranties

Butkle up—together we wn sove lives.

AMERICAS TRUCK:BUILT FORD TOUGH
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QSsuU-RE6U-4CUN




LETTERS

Mission Accomplished

ank vou for your arti-
cle ‘How I Bombed Qad-
dafi’ (page 110, July "87).
Our military ultimately
guarantees freedom of the
press, and freedom and se-
curity for us all, It was your
July issue, with itz top-
noteh articles, that con-
vineed me 1 had found the
maguzine for me,
LAWRENCE J. HOOKER

AMHERST, NY |

My oldest brother was
kiﬁed while piloting a B-17
over Germany on Novem-
ber 13, 1943, 50 1 take a spe-
cial interest in all missions
that our U.S. Air Force
flies, This quote from your
Qaddafi story appalled me:
“The flight surgeon had

given us all a couple of go |

pills, or amphetamines, if
we started to get tired. So 1

took one with a swig of wa- |

ter and felt bulletproof
again."”
Pilots in the greatest Air
Foree in the world resort-
ing to amphetamines when
the going gets tough? 1
thought that when the go-
ing gets tough, the tough
get going!
AUBREY P. MARKS
YALE, VA

The colonel who shared the
rigors of his assignment
with the readers of PM was
asked to fly a long and haz-
ardotis mission to help stem
terrorist activity in Eu
and eiseurhemf}r?"he nam
of the [flight—completely
around the Iberian Pennin-
sula and back again
—called for technical skill,
precise timing and physical
endurance. Flight surgeons
determined that providing
our pilots with amphet-
amines if needed fo help
them accomplish their very
difficult mission was a far
better alternative than risk-
tng losing a pilot and his
airplane because of fatigue
and potential fatal error.

Pilot whao flew the Qaddafi mis-
sion also authored PM story.

Frankly, | was surprised to
see an article on the Libyan
raid in POPULAR MECHAN.
1cs, but I found it fascinat-
ing! It's the first account
that I have read with so
many specifie details.
GEORGE SOLAKIAN
MENLO PAHK. CA

Tow Away!

Congratulations on  your
comprehensive May Car

| Care issue. It's an achieve-

ment to present such a
wealth of information into a
limited number of pages. In
doing =0, some generaliza-
tions have to be made, we
realize. Unfortunately, you
indicated in your Tow [t ar-
ticle (page T8) that trailers
cannot be towed with tur-
bocharged or convertible
Saabs, which is incorrect,
Our owner's manuals cover
thoroughly the proeedures
to be followed for towing
with any of our cars,
STEVEN RORSI
TECHNICAL SERVICES
SAAB CAR DIVISION

Vice Squad

What a super piece on The
Cars Of Miami Vice (page
85, July "8T)! Thanks for
presenting the technical in-
formation go [ could under-

stand it, I'll be watching for g8
bookease plans because 1 §

want to build one for my
daughter's room.

DEROHAH ANN

STEINHAUSER

’ HOMER, NY

The Cars Of Miami Vice
was a nice introduction to
your magazine. [ didn't like
your knocks of the show, so
was happy to see Tim Cole's
refreshing and needed es-
say, a good TV review.
MARY PLATT
EAST LANSING, Ml

It's always enjovable to
find out the behind-the-
scenes details of your favor-
ite TV show. Thanks for the
secrets of the cars on “Mi-
ami Viee", and thanks for
the Where Cool Becomes
Hot sidebar, an insightful
loak at the show itself,
DONNA ZALORA
WILKES-BARRE, PA

Well, Don Johnson finally
made the cover of POPULAR
MecHANICS! [ was happy
to see that, and especially
pleased with Tim Cole's re-
view. He put into words ex-
actly how I feel about “Mi-
ami Vice".
MAUREEN MCGINKIS
OAK LAWK, IL

I'd like to build & floor-to-
ceiling bookease into one
wall of my family room. The
unit you show in your Plans
and Ideas brochure looks
perfect, and I'm consider-
ing sending for the plans. [
can adjust the overall di-
mensions to suit my space
easily enough, but I am con-
cerned about the construe-

tion technigue. Rather than
make a mess of the family
room for the weeks, maybe
months, it would take me to
build the bookease, I'd
rather build it in sections in
my workshop and then in-
stall and join the sections in
the family room.

One problem, though:
How would you tilt upright
the 8-ft.-high bookcase sec-
tionsinaroom with an 8-ft.-
high ceiling?

ALAN GREEN
EAST MEADOW, NY

We buill our wall unit in
five sections in the work-
shop, but before starting
had to figure the maximum

height of the individual |

baxes for them fo be stood
upright for installation.
Our magic number is 94.5
in., which is an inch and a
half less than the floor-to-
ceiling height of 96 in. for
adequate clearance, You
will be left with a gap at the
cetling, which in our instal-
lation we covered with the
wide molding that contin-
ues completely around the

family room.,
All the dimensions in this
popular PM plan take this

off-site building technique
and installation into ac-
count.

The order number is PM-
1008, It cosfts $5.95 from
Papular Mechanies, Box
1014, Radio City Station,
New York, NY 1010].

Bookcase wall: Popular project needs molding for tight celling fit.
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Discover an ultra light with real flavor.

MERIT

|" Wrar Lighes

SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.
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batteries.
HOW THE

Customers who demand the most
from their vehicles rely on
Motorcraft batteries. Thats why
you'll find a rugged Motorcraft
\ Tested Tough or Tested Tough
Plus battery in every

TOUGH Ford Truck,
GET G“l"ﬂl o IE ;?p:ﬁer-
designed

%\ specifically for
improved cold-
- eranking power.
Whether you're off the
road, on the water, at the farm,
or in your garage, Motorcraft
makes a quality-built battery
to get you started. And a full
line of reliable Motorcraft
parts to keep you going.

L

Motorcraft from Ford

EXCEEDS THE NEED




IMPORTS

BY BILLHARTFORD

‘Once And Future Mini

riving headlong into

England's West Coun-
try is the modern-day
equivalent of jousting.
Youre hemmed in by
hedgerows, hurtling along
the “wrong” side of ancient
country lanes. Oncoming

More rounded ‘B8 Ford Flesta.

cars foree vou to flinch,
even in the protective ar-
mor of & luxuri-

Austin Rover 903 fwd minicar
will get a snub-nose look.

progenitor  of current,
transverse-engine, fwd
minicars, this Legend In
Its Own Time is still in pro-
duction, and differs little
from the '50s design by Alec
Izsigonis. The latest
hop-up Mini is the
limited-edition  Ad-
vantage model, now
on sale in England,
The Austin Mini has
been joined by eount-
less other small cars of
European and Japanese or-
ipin. Among minis on the
Motorway, Ford's Fiestas
XR2is a hot setup, The Fi-
esta range will be restyled
for '8%, better to compete
against Peugeot’s 205, Dai-
hatsu’s Charade, which
comes tothe U, 5. this year,

ous Ford Scor-
pio, &5 we were
recently. Gasp-
ing and pulling
in  your gut
doesn't  make
the car any
thinner. That's
when wou wonder why
you're not at the reigns of a
gkinny Mini. Ton of-
ten overlooked as the

Mini we have known and loved.
| Original design dates to 'S0s,

| Daihatsu Charade, seen on the
Isle of Wight, s coming here.

flies with its 1.0-liter turbo
and S-speed. Austin Rover
Group, meanwhile, is en-
gmf ering its small cars
for the "#s. The
smallest will re-
place the murvel-
ous Mini, slated to
fade away soon al-
hr its 30th h]lthri.u We
hope that its replacement
will be just as cheeky.

Feugent*s New
Welterweight

If Peugeot’s 505 has always

been too big and too much of

a heavyweight for your life-
style and driving style,
vou'll soon be able to “move
down” to a Mercedes 190-
sized Peugeot that'll fit you
like g racing glove, The 405
Mi 16 i= a Pininfarina-de-
signed, fwd sport sedan
with a glick 0.30 C . It'll ap-
proach 140 mph, powered
by its twin-cam, 16-valve,

I ‘4 liter E‘um —the same
transverse-mounted, light-
alloy block that's in the Tur-
b 16 rally car, The 4056 al-
ready on sale in Europe,
and enters the ring here
next yvear.

Peugeot 405 Mi 16 wedge will
high-tall it with its 160 hp,

Mazda's Clever
Convertible

Summer's over and win-
ter’s on the way. Perfect
time for a convertible
—Mazda's new RX-7, that

doesn’t let those nasty back
drafts get you from behind,
Now that there's @ nip in
the air, the new model 15 in
full production. Denlers

At this

will hawe it this fall,

Mazda RX-7 rotary-powered convertible goes on sale this fall.

i, It's exeiting enough to
be getting a convertible
version of this fast, smooth-
Iy styled sports car, but this
ragtop design gives you
something  extra: The
Windblocher.

The Windblocker = a
shield positioned  behind
the front bucket seats that

writing, only rotary wiz

| and Mazda President Keni-

chi Yamamoto and his engi-
neers have eruised in freez-
ing weather, top down, to
test it. And they dun t min
admitting that it's a simple,
but brilliant deviee that'll
allow vemr-round, open-car
motoringe.

Tire Under Fire

A short but intense life is
what a tire on Porsche's 858
supercar is promised. The
tire picked to shoe the 200-
mph car i Bridgestone’s
RETL. The radials have a
unidirectional  tread to
squeeze out water, The ul-
tralow profile tives use a
dual compound: tread cap is
soft for prip, and base is
hard for response. Hein-
foreed sidewalls ean run-
flat and jointless cap under
tread gives high-speed du-
rability, Tvead life, though,
is about 4000 miles. The
rood die young,

Bridgestones keep 959 rolling.
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WER YOU NEED

These are the tools men turn o when they stop playing with toys,

Makita cordless tools.

You'll know why the first time you hold one in your hand. Makita
tools do more than free you from an electrical cord. They strike the
perfect balance between sheer power and precise control.

And no other tool gives you as much flexibility. There are two
heavy-duty Makita Cordless Systems. An extensive 15-tool 72VDC
system. And a versatile 10-tool 96VDC system. Each powered by a
separate interchangeable battery.

Innovations like these helped build our repuration.

And our work record proves it. More professional builders use
Makita than any other cordless tool made.

Whether they're building custom furniture or a house to keep it in.

ITS ALLTHE POWER YOU NEED

Makita U.S.A.. Inc, 12950 E. Alondra Bivd,, Cernitos CA, 90701-2194, (213) 926-8775



TIME MACHINE

Collapsing skyscrapers?

Skyline Threats

The century was new and
dire predictions were be- |
coming a regular staple in

the popular press. Poru-
LAk MECHANICE provided

with the warning that elec-
trolysis could ultimately
destroy America’s newest
skyscrapers. With an art-
ist's rendering on the cover
ghowing the spontaneous
crumbling of a huge new
building, our story ex-
plained how electrolytic ac-
tion sparked by electrie
strestears was corroding
the stee] sheletons of many

Ultimate Quest
Back in the "30s, he was
known as the Prinee of
Speed, holding the land re-
cord and, as PM  an-
nounced, vying for the ma-
ring record as well Sir
Maleolm Campbell was his
name, and his suceession of
Bluebirls, on both dirt and
water, were geclaimed as
truly high tech for the peri-
od. Compressed air supple-
mented air from topside in-
takes. Power from a rear-
mounted marinized aircraft
engine was reduced ina V-
drive pearbox forward.
And metal sheathed the

Eye On Detroit
PM heralded the 1963 auto-
motive model year with an
in-depth evaloation of all
the new cars., Our trend
spotters observed a dra-

matic turn toward razor- [

sharp silhouettes in the
Buick Riviera, Dodge Dart
and Chevrolet Corvelle.
Creases were replacing
chrome as fins from the
19505 were finally laid to
rest, Crisp, uncluttered
lines were alzo evident in

the Olds Super B8 and |
i MIT s computerized robot.

Chrysler New Yorker.
Lean conservatism was the
philozophical

its own vizion of disaster

75 YEARS AGO: October 1912

:

50 YEARS AGO: October 1937

/

Automotive testing included the
famous dunk drill.

buildings. Sophisticated in-
stilators and construction
refinements would later ne-
gate the phenomenon, but
PM carried the banner.

hull. However, for flota-
tion, Campbell placed
36,000 Ping-Pong hallsin 48
pillow cases,

Roller Wheels
Aunstrian children began us-
ing large, single-wheel
skates to strengthen mus-
cles used in skiing. Each
skate had a brace strapped
below the knee and a small
platform to stand on,

New Auto/'37

Conscientious drivers who
cared about conserving fuel
could install a new gas-con-
sumption gauge on their

25 YEARS AGO: October 1962

where “new smooth flanks”

leaning, | lead toa “touch of elegance.”

/

* . .. common safety de-
mands protection  against
this enemy of civilization.”

Early Off-Roader
The nation's roadways
were still a primitive mix of
mud, ruts and dust so early
motorists were admon-
ished to equip for the
worst, One auto manufac-
turer in England supplied
waterproof magnetos and
carburetors. And, as our
feature described, each
new vehicle was immersed
and driven under water. A
snorkel supplied air to the
powerplant.

Variations: Austrian skaters uie
single large wheel.

dash. "It helps to show the
most economical speed.”

Robots In Infanc

By today’s standards in in-
dustrial robotics, the ex-
perimental hand was rudi-
mentary at best. It relied
on a central processing unit
and 30 sensors to explore
its environment, locate a
child's block, determine its
size, and place it in a box.
Also ineluded in the Poru
LAR MECHANICS of a quar-
ter-century past were tips
on bending wood, and how
to make an electric aecor-
dion-organ. Exhibiting its
usual editorial diversity,
PM also asked, “How Valid |
Are Those 1Q) Tests?" P
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Ford, Mercury and Lincoln
owners win again.

FORD-LINCOLN-MERCURY-MERKUR -FORDTRUCKS-FORDTRACTORS

For the 7th year in a row, owners of
Ford Motor Company cars and trucks have
reported fewer problems than owners of
any other vehicles designed
and built in North America.

Not just when they're new;
but thousands of miles down the road.

And all our new cars and light trucks are
backed by a 6 year, 60,000 mile powertrain
warranty.”

That's what happens when you make
Quality Job 1.

*Based on anaverage of owner-reported problems ina series of surveys of "B1-'B7 models designed and built in North America,
* * Restrictions and deductible apply. Ask your dealer for a copy of this limited warranty. Buckle up—-Together we can save lives.



AVIATION |

BY FRED MACKERODT

here's nothing that even

comes close to it. The
Paris Air Show every two
years inJune at Le Bourget
is aviation overkill.

Picture this: A brand-new
AZ20 twin-engine transport
with side-stick controller de-
scends steeply toward mid-
field and then, with full pow-
er, pitches up as close to

Report From Paris

onstrating that it ean fly
alow, too,

And flying slow ecan be
hairier than flying fast, An
Italian Air Force crew dem-
onstrating a Panavia Torna-
do fighter proves that. [t
pitches wildly out of control
during a low-level maneu-
ver, and plummets toward
the ground, disappearing

vertical as a wide-body jet
can get without turning into
a helicopter.

A billion-dollar prototype
of Dassault's new Rafale jet
sereams in from left field and
executes a 96 turn, trying to
keep the envelope tighter
than the USAF/General Dy-
namics F-16C's high-G dis-
i:ﬂla;r the day before. A little

ter the French jet returns
and slogs, nose high, down
the centerline at 85 knots
with its movable front ca-
nard visibly working to kee
it out of a stall. The Frene
fighter of the future is dem-

Another waterbird, Canadair’s firefighting CL-215 does Its thing.

behind a stand of trees
across the flightline. Specta-
tors wait for the inevitable
explosion, but the Tormado
miraculously reappears,
seemingly held in the air by
sheer willpower. It's the
closest thing to an aceident
at the 1987 Le Bourget
Show, and the Italians are
thrown off the flightline be-
cause of it. There aren't
many rules at Paris, but
there are a few.

The Soviet Antonov An-
124 airlifter, dubbed the
“Big Russian,” lifts off and
almost immediately pulls a

“

(2]

Static display area at Le Bourget was packed with a boggling array of
civilian and miiitary flying machines.

wild 60° bank. But this is
only a prelude to the aero-
baties it will perform as soon
as it reaches 2000 to 3000 ft.,

maneuvers you'd ex-

pect from a Pitts or a
Citabria but not from
the largest airplane in the
world.

And the Soviets have a
real aercbatic airplane at
Paris, too. The radial-en-
gined Su-26 piloted by Yv-
geni Frolov puts on one of
the most impressive flight
performances at the show.,

A replica of the Spirit of
St. Louis takes off to com-
memorate Lindbergh's clas-
sic flight into Le Bour-
get 60 years ago.

At any place other than

Le Bourget, just one of
these flight displays would
bring aviation addicts from
100 miles away to stare. But
the flights happen minutes
apart at Le Bourget. We
counted 50 separate displays
in five hours one day. And
the displays go on for 10
days! It gets o that people
don't even bother to look up.

In addition to the flight
displays, there are usual
newswarthy events. The
USAF/Rockwell B-1B
makes a surprise appear-
ance and flexes its wings for
the crowd after flying non-
stop from Dyess Air Force

b=
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Base in Texas. It stands for days under
heavy guard on the flightline. The crew
of the B-1B visits the cockpit of the An-
124 and the Soviet pilot quips, “We
showed them our cockpit, how come
they won't show ug theirs?”

Records also fell at Paris this yvear.
Allen Paulson takes off in a brand-new
Gulfstream IV and comes back 456
hours and 26 minutes later with a busi-
ness-jet record for around-the-world
flight the hard way—westbound!

And four men leave from Le Bourget
in a 1938 Lockheed Lodestar to go
around the world the “easy” way. They
come back 88 hours and 48 minutes lat-
er, beating Howard Hughes' long-
standing 91-hour record in the prop

e,

Anybody who is anybody in aviation
comes to Le Bourget, We spent a good
deal of time with that grand gentleman
of flight, Sergei Sikorsky, son of Igor.
Sergei provided us with some insights
into the Le show, which has
occurred every other year since 1908,
“Spies? There are none,” he quips. “But
there are lots of technical information
specialists. Everybody comes here to
stare up each other’s tailpipes.”

Sikorsky gives us his timetable for
happenings in the world of whirlybirds.
The tiltrotor, like Bell's Osprey, will be
operational in five years. Sikorsky Air-
eraft will have its X-wing ready in 10
years, This flying machine will take off
like a helicopter, the rotor will be
stopped when the aireraft gains for-
ward momentum, and the X-wing will
proceed to fly toits destination at 300 to
400 mph. Sikorsky also sees a good fu-
ture for small, owner-flown helicop-
ters.

Camilo Dornier, grandson of the
founder of Dornier Aviation, showed
us his new Seastar amphibian (photo at
the upper left side on page 16). Dornier
explains that his new $2.7-million com-
posite creation, which flew for the first
time on April 24, will be sold for com-
mercial use but is also aimed at private
owners. “Everyone wants the flexibili-
ty that an amphibian can deliver,” Ca-
milo says, “and the Seastar is the ulti-
mate personal amphibian.” Dornier

ints out that the new plane is an evo-
ution of his grandfather’s original 1922
design which also had twin push-pull
engines and a parasol wing mount. In
other amphib developments, the Cana-
dians arrived at Le Bourget to push
their CL-215 water bomber. A land-
based 7-27 water bomber also made a
splash in Paris.

Combine all the flight activity, the
static displays, the tons of the latest
airplanes and equipment, and the avia-
tion greats in attendance, and you have
a show that gave 400,000 lucky people
the aeronautical experience of a life-
time!
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Two Over The Pond

With the six multicomputer-con-
trolled, multicolored EFIS and EICAS
sereens shining, the cockpit of the
Boeing T67-200ER during this night
flight has the ambience of a vide:ga.me
parlor, We are aboard American Flight
No. 44 at 39,000 ft. proceeding at Mach
.80 on an Oceanic clearance and headed
for Paris. It's been 540 miles since we
coasted out at SCROD intersection,
180 miles E.N.E. of Gooze Bay, Labra-
dor. In another 1100 miles, we will
coast in over northwestern I'reland, our
first landfall. Capt. Don Rogers, com-
mander of American No. 44, explains
that we are approaching our first equal
time point—that point where we could
in an emergency either go to Sondres-
trom Fjord in Greenland, or proceed on
to Keflavik, Iceland.

Sinee it's been just about a vear since
the T67-200ER has been flying transat-
lantie for American, we agk Capt. Rog-
ers how he feels about erossing the
Pond on two engines. He says he s
comfortable with it, but quickly adds
that he is not indifferent, In 35 years
and 17,000 hours of flying airplanes up
toand including the DC-10, Rogers had
only one engine quit on him and that

ned on a taxiway years ago. He
says that the T67T's engine-out perfor-
mance is more than adequate, and that,
in the unlikely event that one engine
failed enroute, the airplane would
make a cruise dezcent to the 20,000-ft.
range, which is the oplimum altitude
for single-engine flight considering fuel
burn and performance. It would then
proceed to its emergency alternate.

Rogers enjoys flying the T67. He
says it flies like a 2-engine 707 (though
with a softer control feel) and has many
of what he calls the “fine Boeing charac-
teristics.” He points to the 7T67's excel-
lent climbing ability, and that it will go
right up to 37,000 ft. even when fully
loaded. Most other transport aircraft
near maximum gross weight have to
hu;n off fuel before trying for that alti-
tude,

He alzo says that the 767 is a delight
to land which he later proves at Orly
Airport outside Paris by greasing it in.

Most outstanding feature? Rogers
likes FMC Co.’s two flight manage-
ment computers with their extensive
North American and European data-
bases. These compare and compute in-
stant course, speed, wind and position
data provided by three independent in-
ertial reference systems utilizing ring
laser gyros. Error is less than a Ye-mile
in a 10-hour flight.

Rogers points out another advan- |
tage of flving American’s 767 across the |
ocean to Paris. “It's a great way to get |
over to Gay Paree, while leaving some |
of your fuel money back in the good old |
U.S of A ™ |

B
Scientific
NordicTrack #1
In tests of axercise afficiency at a major

university, NordicTrack burned more

calories and provided greater aerohic
waorkouts,

Ranks

Rank of Exercise Efficiency
1. NordicTrack X-C Ski Exerciser
2. An Exercise Bike
3. A Rowing Machine
4, A Shuffle-Type Ski Exercisar

MNordicTrack’s higher oxygen usage test
scoras show that mons muscla mase is
involved in the exercise and more
calories are being burned.

It's Only Logical that
NordicTrack Would Get
the Highest Scores

» hecause NordicTrack is more complete

than an Exerciss Bike.
Adds important uﬂpar body exercise.
o

Provides more uniform leg muscle
usage.

+ hecause NordicTrack is more thorough

than a Rowing Machine,

NordicTrack’s resistance is proportioned
according to tha individual muscle
strength=no major muscles are over-
stressad or under-worked.

= hecause NordicTrack has inertial

resistance not available on a
Shuffle-Type Ski Exerciser.

Other ski axerclsers use less afficiant
frictional resistance with a resultin
calisthenics-like fealing. NordicTrack’s
unigue fi | resistance for a life-like
feeling of smoothness and continuity

is matched only by real skiing.

Burns Up To 600 Calories per
20 Minute Workout

Free Brochure, and New Video! ‘i

800-328-5888 ¥

Sinresocs §17-445-8307 ol

Nﬂrdm rac

€ PEI 1588

141PM Jonathan Blvd. M., Chaska, MN 55318
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Build a skill in the Army
Reserve.

You can per valuable
training in any one of
hundreds of occupational
fields. From heavy equipment
to electronics.

Whether you're building
a bridge, operaring a 20-ton
“earth mover" or repairing
COMMUNICATions equipment,
the Army Reserve gives you a
chance to spend a weekend
doing something out of the
ordinary.

You'll usually serve one
weekend a month and two
weeks a year at a Reserve unir

close to home. You'll earn good
pay and benefits. While you're
getting the experience that

can pay oft in a full-time job.

If you're in high school,
college or ready to start work,
the Army Reserve has educa-
rional and financial assistance
yrograms you may quality for,
With benefits that can pro-
vide a firm foundation to
build vour future on.

Interested! Talk to vour
local Army Reserve recruiter
today. Or call, tollfree,

1-800-USA-ARMY.

BE ALL YOU CAN BE.




OUTDOORS

battle is brewing

above and below the
waters of the country’s big
lakes and reservoirs. It
wasn't long ago that a re-
gional fish, bass, rose up
from the shaded weedlines
| of the Deep South to sue-
cessfully win the hearts and
minds of & large portion of
the nation's fishermen.
Now, history may be re-
peating itself with walleye.

Statisties indicate that
trout is still the most popu-
lar fish in America, but
you'd hardly know it, Bass
is clearly the superstar of
pro fishermen, fishing man-
ufacturers and the media,
and has been for most of the
1980,

But  walleye, once
thought of as a Midwestern
favorite, is making a seri-
ous move into the national
spotlight, State fishery
agencies, and a prowing
number of pro fishermen
and fishing manufacturers
are leaping onto the wall-
eye bandwagon.

One walleye supporter
already there is  Mike
McClelland, all-time money
winner on the Manufactur-
er’s  Walleye  Cireuit

(MWC). When asked to de-
scribe his favorite sport,
Mike isn't afraid to compare
upstart walleye to top-dog
bass. “We fish huge lakes

BY JOE SKORUPA

Shakeout ln Blg-Money Tournament Fishing

Though most walleye boats, like Tory Smith’s, still run tiller-handle
outboards, more side consoles and bigger motors are appearing.

and reservoirs and have to
use a great number of so-
phisticated techniques,” he
gays, “many just to deal
with 6-ft. waves and heavy
weather. I'd like to see top |
prog from other circuits
compete with us, but 1
know what the result would
be. We wouldn't have much
to worry about.”

Spurred on by talk like
this and letters from read-

ers, such as David Terry, of |
Jefferson, Ohio, a self-de-

seribed “walleye fanatic”, 1
decided to visit the capital
of walleye fishing, the Up-
per Midwest, to see what
all the fuss was about. I
went to Lake Winnebago,

in Wisconsin, and fished |

with some of the pro tour's
reigning elite, who assem-
bled in Oshkosh for back-to-
back walleye tournaments,

The MWC tournament
trail, by the way, attracted

1000), 2-man teams in 1986,
inonly ils second year of ex-

onship event, held at a loca-
tion kept secret till late in
the tournament season, has
| a total payout of $41,500

3 tasting freshwater fish.”
State fishery agencies
across the country seem to
agree, and are increasing
their walleye stoeking pro-
grams. As a result, in 1985

§ and '86, eight new state

walleye records were set,
most outside the walleve
strongholds of the Greatl
Lakes states, New marks

| were set in North Carolina,

istence. This year'schampi- |

Wyoming, New Mexico,
Washington, Arizona, Mis-
sissippi and Virginia.

Next yvear's records will
likely be caught in Texas,
Indiana, New York and
Montana, where new pro-
gramz are being imple-
mented,

Without doubt, bass

Mike McClelland uses this switch to get
two transducer views on one flasher.

i and $10,000 to the winners,

Anather event, the Mer-
| cury Marine National Wall-
| eve  Tournament, has
| grown to become the focus
| of a major civie happening

| known as Walleve Week-
end. This year's tourna-
ment, which had a carnival-
like atmosphere, featured
$50,000 in prize money and

was televised on ESPN.

Why all the interest in ol
marble eyes? Aren't bass
also found in Midwestern
waters?

“Yes, but walleyes are
better fighters than many
fishermen realize and can
be found anywhere on a
lake, so there's a real chal-
lenge to locating them,”
says Jerry Anderson, last

\Within reach of Gary Parsons are flasher, chart recorder, trollingmotor  vear's top fisherman on the
and 9.9-hp kicker, all of which are needed to win walleye tournament
purses that are beginning to rival thase on the bass fishing trail.

tournament circuit.
“Alzo, there's no better

e = —
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currently dominates
the fishing market-
place, but walleye has
begun to make serious
inroads. To date, at
least seven boat com-
panies are building
trailerable boats spe-
| cifically for walleye
fishermen. These
§ range from big names,
such as Lund, Ranger,
Starcraft and Aluma-
craft, to strang region-
al companies, like
Crestliner, Tuffy and Yar-
Craft. Fishing lure compa-
nies are jumping on the
bandwagon as well.

The interesting thing
about walleye boats is that
they differ so radically from
bass boats, As Jim Kalko-
fen, MWC tournament co-
ordinator, points out, you
never see a team enter a
walleye tournament in a
bass boat. The reason is big
water, Walleye boats have
high sides and deep-vee
hulls for a good reason—so
they can ride and fish safely
inthe 5-to 7-ft. waves com-
mon on big walleye tourna-
ment lakes and reservoirs,

“The last time a bass boat
entered a tournament on
Lake Winnebago,” says
Kalkofen, “was seven years

{Please turm fo page 20)
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Increases Heat Oulput by 500%

# Custom Bulll to » Super EMiclent
fit any Fireplace titandum stainiess

+ Easy 1o Install Haat Exchanger.

+ Thermosiatically Mo extras to buy.
controlled, works = Mo dangerous
automatically. Creosole Bulldup

And best of all you can enjoy your fireplace
whila saving on your heating bills bacause
with Hearth-Aid I you don't need to
sacrifice your fireplace’s appearance or the
delight of an open fire to be energy efficient.
Warks with; Wood, Coal, or Gas Logs.

For Free information, Wite or Call:

Tha Heal Exchange, inc., P.O. Box 1027
Brentwood, TN 37027 Dept. OPM

Nationwide Toll Free: 1-800-742-HEAT
1-615-794-8425

WE SPECUALITE N ARCHES, CORNERS & PREFABS

your car.

[ Takes exhoust fumeas cufside.

O Lets you work inside your goroge,

O Also used by professional me-
chanics for morna than 35 years,

[ Withstands 00°F exhaoust temper-
atures.

Single Exhaust: $49.50

[Plus $3.50 UPS shipping & handling]

Dual Exhaust: $98.50

[Plus $5.50 UPS shipping & handling]

1-B00-227-1817, ext.10
Visa or MosterCard

Taterm (rciudey: 51001 crush-proot 3 Hasioeme iub
Div NOSE, fOVoNpe oonoier wilh Secur ity Choin
aaciLghve Sofety Pon™ went  Potent Pending

Sofifocton guononheed, Rabtyrn i 30 days far full
mfynd f nol Compaatany sahafisn
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OUTDOORS

(ot iswnnined Frovere pancpe £9)

ago. [t ran 3 miles, took a few over the
transom and sank. The wind blew the
foundering boat and fishermen 20
miles before they were picked up.”

Though each walleye boat reflects
an individual's personality, the 17-ft.
Yar-Craft owned by Gary Parsons
may point to the future of the sport.
Pargons, who fnished second in the
MWC overall rankings in 1985 and
"B, is a dentist and avid techie. He
runs a 90-hp outboard, though he's
about to move up to a 115-hp, from a
side consale helm, where he's mount-
ed an LCD chart recorder and loran
C. In addition to his bow trolling mo-
tor, Parsons has a stern trolling motor
and 9.9-hp kicker. Like all walleye
fishermen, Parsons doez a lot of front
and back trolling and often runs a
combination of two motors at the
same time for precise boat control.

Other distinctive features found
throughout the MWC tournament
trail, melude: three batteries, two of
which are run in-line for instruments
and heavily-used trolling motors; dual
heavy-duty bilge pumps; tiller handle
outboards for trolling and control;
transom splash guards for protection
against waves when backtrolling; live
baitwaells; and rod holders for six rods
in the water, where allowed.

While in Oshkosh, 1 picked up a
number of other impressions from a
handful of knowledgeable pros, too
many to list here. But one comment,
echoed by several fishermen,
shouldn't be overlooked. Tony Smith,
MWC's rookie of the year for 1986,
feels that he's “graduated to walleye”
after having been heavily involved
with other kinds of fish, including
bass, trout and salmon. Tony says
he’s tired of *getting up at 3 a.m. and,
besides, walleye are more fun and
taste better.”

Tony and the other fishermen 1
talked with believe it's just a matter
of time before walleye rivals bass in
national popularity. Time will tell.

AC Power To Go

Aseveryone knows, life's a beach, but
unless you've got waterside refresh-
ment serviee, you're going to miss
vour blender. The same goes for l_;ail-
gate parties and boat outings. Gas-
powered generators aren't always a
hassle-free solution, because many
are loud, heavy and bulky.

A new 1200-watt portable inverter
called PowerPal is none of the above.
It hooks up to a 12-volt DC battery
and produces 120-volt AC current. It
weighs only 14 pounds, measures 10
in. % 10 in. * 6 in., runs silently and
costs less than $700.

Compact power Inverter supplies 120-volt
AL current for portable and outdoor use.

Though PowerPal is ideal for run-
ning a blender, it can run other house
current appliances. For example, out-
doorsmen may want to cut timber
with an electrical saw, do backwoods
carpentry, build a hunter’s treestand
or, when kids are around, wateh TV,
PowerPal can handle all of these situ-
ations, plus provide emergency pow-
er during a blackout.

Though PowerPal is useful for
many applications, a number of peo-
ple will be highly interested in its
blender capabilites and, here, the unit
proves to be a responsible partner. It
turns on a red light to warn if a bat-
tery is low and shuts itself off before
the battery actually runs down, So, if
the user isn't keeping track of how
much blender time is being used,
PowerPal is. For more information,
contact PowerStar, 10011 N. Foothill
Blvd., Cupertino, CA 95014,

Japanese Torture Test
How serious is Japan about opening
its markets to American products?
Sandy Kaye, President of Porta-Bote
International, manufacturer of a line
of durable 8- to 12-ft. folding boats,
digcovered that his produet had to un-
dergo testing before it could be dis-
tributed in Japan. Kaye wasn't fazed,
because he guarantees his hulls for 10
vears. But then he found out the de-
tails of the test,

After assembling the Porta-Bote,
which folds to 4-in. flat and weighs 49
to 69 pounds, the Japanese Coast
Guard filled it with 600 pounds of con-
erete, hoisted it 20 ft. and cut it loose
to smash into the water. Then, they
analyzed it for damage to hinges and
hull. When no damage was found they
dropped it again. In all, they dropped
and serutinized it three times.

To Porta-Bote's eredit it passed the
torture test, but it certainly wasn't
designed for such abuse. No boat is.
“Are Japanese boats tested this
way?" Kaye asked his Japanese dis-
tributor, The answer was “No."

To find out more about a tough line
of folding boats, contact Kave at the
Porta-Bote Bldg., 1074 Independence
Ave., Mountain View, CA 94043, M
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“We're a small office. We didn't
need anything complicated... but
something simple and up-to-
date. And that’s why we chose the
new SPIRIT System.”

Debbie Zelmer
Office Manager, Petrolane Gas

Your business phone is your business lifeline. Plus all SPIRIT System phones come with
A small business needs a phone system a speakerphone built in 5o you can talk “hands-
that offers key features, yet is aftordable. free.” And the system will accommodate up to
That’s why AT&T's new SPIRIT™ Systemis 16 phones and 6 lines.
so auractive. Its easy to learn and to use because In short, the SPIRIT System gives you the
it comes preprogrammed with a full range of features vou need now, not the ones you don'.
features that are perfect for a small company. Which is one reason its such a good value.
Like conference calling or Last Number Because its made by AT&T, the SPIRIT

System has a valuable advantage
built in: over a hundred vears of
communications experience.
Which means that you re assured
of quality equipment, backed by
the most experienced service force
in the country,

The AT&T SPIRIT System. The
ease of use and features you need
most at an affordable price.

INTRODUCING THE SPIRIT COMMUNICATIONS SYSTEM —

For more information about
A GREAT VALUE IN A SMALL BUSINESS PHONE SYSTEM. )
this or any AT&T system, please call
Redial, which dials the last "busy” number you 1 800 247-7000. An AT&T professional will be
tried to reach—automatically. And Speed Dialing  happy to answer any questions you might have
stores up 1o 70 numbers in its memory, while about our range of AT&T small business phone
each individual phone stores up to 16 more. systems and our leasing and financing options.
—
_—
The right choice. © 199 ATAT



CAR CLINIC

BY MORT 5CHULTZ

e Buick dealer hasn't
been able to find out
why my 1984 Skylark 2.5-
liter engine has busted five
alternator belts in 22,000
miles. Is there something
ﬁu know that he doesn't
ow about these belts?
WILLIAM F. MILLER
GREENLAWN, NY

I know of no inherent defect
with this engine, or GM's
specified belts. The most
likely reason for your using
so many belts in sucha rela-
tively short period lies with
one of the following:
® Belt too tight. Using a
gaige to set belt tension to
no more than 145 pounds,
rather than tightening as
much as possible,
® Pulley misalignment.
The alternator mount may
have to be shimmed soalter-
nator and shaft pulleys line
up, allowing the belt to run
straight and true.
= Pulley damage. A pulley
that's nicked, for instance,
and is eutting the belt,
That's it. I can think of no
other logical reasons for go-
ing through five allernator
belts in 22,000 miles. If vour
dealer is finding it difficult
to resolve the problem, he
can get help by calling the
Buick Technical Assistance
number. If you want to dis-
cuss the situation with
someone at Buick on your
own, there's a toll-free num-
ber, (800) 521-7300, you
can call.

Chrysler/AMC
Warranties

If you read the past two is-
sues of Car Clinic, you know
that in response to a request
from T, K. Koernerof Earle-
ton, Florida, I've given a
rundown of the present new
car warranties offered by
GM and Ford. As with GM
and Ford, the Chrysler and
AMC warranties are divid-
ed into four parts: basic cov-
erage (each is for 12 months

Try Suspenders?

or 12,000 miles), emissions
control svstems coverage
{defects in emissions control
equipment are covered for
five years or 50,000 miles),
corrosion rust-through cov-
erage, and powertrain cou-

erage.

Although the parts and
systems covered by the
Chrysler and AMC war-
ranties are for the most part,
the same as with the GM
and Ford warranties, the
time periods regarding

powertrain and corrosion

rust-through differ.
Here's how:
® Chrysler's  powertrain

coverage takes effect after
the basie 12-month/12,000-
mile coverage ends and is
foran additional 72 months
or 58,000 miles with the ac-
tual period depending on
the timelmileage on the car
when the basic coverage is
satisfied. The total length of
time powertrain  compo-
nents are covered, therefore,

is seven years or 70,000
miles, whichever occurs
first.Ifyou need a repair un-
der the terms of the power-
train portion of the warran-
ty—that is, after basic
COUETQgE expires—you are
responsible for the first
$100 of the cost. The Chrys-
Ler outer panel rust-through
warranty is good for seven
years or 100,000 miles.
® The 1987 AMC power-
train coverage differs from
maodel to L. Some vehi-
cles (Eagle and Jeep, for ex-
ample) are covered for an
additional 12 months or
12,000 miles beyond the ba-
sic 12-month/12,000-miles
basic coverage—in other
words, a total of twe years or
24,000 miles. Others, such
asthe Renault GTA and Al-
liance, are covered for up to
48 months or 38,000 miles
beyond the basic cover-
age—a total of five years or
50,000 miles.

A $100 deductible applies
once the basic coverage ex-
pires. Corrosion  rust-

through coverage also dif-
fers from model to model.
AMC/Jeep vehicles are cov-
s of e e

s5 of mileage, Re-
Eﬂ vehicles for 60 months
or 50,000 miles.

Beginning with 1987
models sold after February
1, 1887, AMC started offer-
ing more extensive polser-

train and rust-through

warranfies oan Re-
naults—72 months  or
60,000 miles for powertrain

components and 72 months
or 100,000 miles for outer
panel rust-through.

Over There,
Over Here

While checking my new Mi-
cheling, I glanced at the tire
size information on the side-
walls, It is 195/T0OHRI14.
The “R" is for radial, but
what's the significance of
that “H"? My old Uniroyals
had no such letter.

FAUL FITZGERALID
SOMERVILLE, MA

{ Please buwrn lo page £4)
____..

t"‘inm

Drain Lanes

It is hoped that if you've been reading Car

Clinic over the years, by now you know that
there are little holes in the bottom of car and
truck doors that allow rain water and conden-
sation to drain—we've said it often enough.
But one thing we haven't stressed is that
there are also other drain ports called darls
(that's what they look like) in rocker panels. If
all goes according to plan, water that gets
between body panels will work it's way down
and out through the darts. But the darls have
to be open for this to happen, One indication
that they aren’t open or that the door drain
holes are plugged is a sloshing sound as you
drive along. Sloshing sound or not, it's a
smart move fo make it a part of your yearly
maintenance schedule to use a small awl and
ream "Lll'hk from door drain holes and rocker
panel darts to allow for efficient drainage.
Aftar you have rustproofing/undercoating

applied, invariably most of these holes will be
plugged, too. Yes, the rustproofing outfit is
supposed to clear them out, but if the rust-
proofing is gooey and runny encugh to work
really well, it still will run downhill for a week or
two—and plug the holes again.

22
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il Filter

“(ARS
AREN'T CHEAP \, -+
SOWHVUSE o
CHEAP FILTERS?”

—Test Pilot Chuck Yeager

AL - Phsloy

Your car's a g investmeant. 5o give it big profec-
tion with AC Air and Oil Filters

Whatever you drive, AC provides excellent engine protection
With parts that don't just fit your car’s performance requirements,
but match them. Dead on

AL Oil Filters are designed to protect gascline engines for up ta 15,000 miles,
AC Air Filters for up to 30,000. Check your owner's manual for your car's - ~
recommended change intervals ;@'. 7

And be sure to say "AC" when you buy filters.
For the AC-Delco retailer nearest you, just give me a call at 1-800-AC-DELCO. GENERAL MOTORS CORPORATION

AC-DELCO. THEY DON'T JUST HT. THEY MATCH.

- Delco




CAR CLINIC
(Continued from page 22)

It's a speed rating code. Designations
are as follows. “S” means tires are ca-
pable of being operated at speeds up to
112 mph, “H" means up to 130 mph,
“V* means up to 149 mph, and “Z"
means 150 mph or mare. Speed rat-
ings have been part of size nomencla-
ture on tires made for use in Europe,
because there are no speed limits on
some highways over there. Tire manu-
facturers w.:t.h te headguarters
inthe U. S I8 one—are get-
ting into the act dg te speed restric-
tions over here. One reason is that ma-
Jor tire companies are multinational,
making and selling tires in many
countries. Michelin, for example, a
French company, has manufacturing
plants here. Goodyear has manufac-
turing plants in Europe. Another rea-
son speed ratings are being included,
s s R s
worn-out tires whi

rating codes, you may want tires that
bmrthemer.;.t;’de Byand large, there
are two points of agreement anmngnm
dealers ing speed rati

1 The hig memﬂngﬂwbeﬂerthe
tire will pen‘brm, but the faster it will
wear out. You may only get 30,000
miles from “H" rated tires, for exam-

K

Battery Smarts

Here are five tips that will help keep
you safe when you have to handla the
battery in your vehicle:
1 If you have to remove the baltery
from the vehicle, use a battery lifling
strap or a side-terminal battery carri-
er to avoid dropping the battery,
which will probably crack it—or break
your toe. After attaching the strap or
carrier, but before you hoist the bat-
tery all the way out, lift it just a little 1o
make sure the end clamps have a
gnp on the posts. ey -
wear safety gogg

3 Kaaﬁighled cigarets, sparks and
open flames away from the battery.
4 Remove jewelry. Accidently touch-
ing a "hot" spot could weld your ring

to the battery.
8 Don't lean over a battery when it's

on a charger or being boosted, Con-
sider it a bomb: Batteries produce
small amounts of hydrogen gas and,
occasionally, explode.

Essential
Tools

For Your
Garage.

The right tools for the job are
within reach when you include
Berryman products in your blue-
print for preventative
maintenance,

Berryman's NEW IMPROVED
B-12 CHEMTOOL INJECTOR
CLEANER FUEL TREATMENT thaor-

oughly cleans all internal fuel
system circuits by chemically
dissolving varmish, carbon and
gum build-up. Added to your gas
tank, B-12 insures consistent fuel
burm.

For maximum performance,
Berryman products are the answer,

. B-11 CHEMTOOL

INJECTOR
CLEANER

.

- .

i. I'_'
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ple, while someone with “S” rated tires
will get 40,000, This assumes the way
the two of you drive and maintenance
of the tires are the same.

2 Oncea tire is repaired, the speed rat-
ing no longer applies, since a puncture
and repair negate the strength which
gave the tire the code designation to
begin with. Not that anvone expects
you to do 130 mph on your Michelins
in this country, Paul.

Maiden Voyage

The only explanation I get from the
dealer about an oecasional shifting
problem with the automatic transmis-
sion in my 1986 Mercury Sable is, “It's
never happened before.” About 12
times over the past 12 months this
transmission has failed to upshift
from a lower gear.

The situation oceurs most often
when slowing down to enter an ex-
pressway and then accelerating to
move into traffic. Since the transmis-
sion wouldn't upshift by itself, I've
had to pull onto the shoulder, stop the
car, turn off the ignition, and start
from serateh, Since this has a poten-
tial for causing an aceident, I need a
better reason than, “It's never hap-
pened before.”  MARSHALL D, WARE

DALLAS, TX

Since the condition happens occasion-
ally, you can rule out such obvious

SERVICE TIPS
® |t may nol mean anything now because
your 1887 GM J-car is still new, but later it
may mean that you won't be able to have
spark timing accurately set. If your car has
a 2-liter engina, VIN code K or M, a new
crankshaft damper pulley (part No.
10083 143) has besn issued 1o répair out-
er timing-ring slippage that GM has found
exists with the original damper in a certain
percentage ol wvehicles. There are
TSB s—for reference, ask your dealer fo
find the one for your car that coincides with
Pontiac bulletin B7-6-48.
¥ |t may be that the only way you're going
to clear up an erratic idling candition in a
1986-87 Chrysler Corp. vehicle with 2.2-
liter engina, EF1 and automatic fransmis-
sion is by retlarding timing from 12° BTDC
o 8° BTDC. So says TSB 18-08-87 Rev.
A. By “ematic idling™ it is meant that spead
fluctuates 100 1o 400 rpm when the air
conditioner is tumed on and the angine is
warmed up. The bulletin lists the affected
models.
® All those concerned about hearing sav-
aral sharp raps on starting the 5-liter Ford
engine used in a variety ol 1985-87 cars
and light trucks should heed this: The
naise may be caused by excessive clear-
ancas in a No. 1 through No. 4 of the five
miain baaring joumals. Tha No. 5 joumnal is
not affected.

Ford has Issued instructions about what
to do for this, including the installation of
different main and thrust bearings. Refer
your dealer to TSB 87-11-12,
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causes as a low fluid level. The situa-
tion is more serious than that, and the
transmission will probably have to be
taken apart for overhaul. The cause
will be found either in the valve body
or the governor, with some part that
sticks once in awhile.

It shouldn't cost you a penny to have
it repaired even if your warranty is no
longer in effect since you've been on

DO YOU HAVE A CAR PROBLEM?
Soxt aad Mort abont i, Sendd yower guesfion fo e
Car Cfivre. Popwior Mechawies, 225 West 3784 51,
New Verk, NV poius, While letters oo be
amsivered ieelioidnlfy, prodiems that arve of geveral
rivhevend deol! de cfiscoemied fr the oo,

record that this has been trouble since
the car was new.

You've kept all the repair orders
showing the problem, right?

To get some idea of whether the
valve body or governor is involved,
when it happens again, pull the shift
lever to Low—then move it back to
Drive. If this action causes the trans-
misston toshift to Drive, the problem is
probably governor-related—if not, it's
with the valve body. If the dealer still
offers his lame excuse for not tackling
the repair, call the Ford Parts and Ser-
vice Division district office, (214) 323 -
6299, itn Carrollton. ™

Discover
the pride.

Discover the pride
of fimshing wood with
Minwax.”

It's easy 1o get the
rich, beautiful color
you've been looking
for. Wood Finish by
Minwax penetrates
wood to highlight the
beauty of the gramn.

Then, for lasting
gntecu-:m. top it with

st-dry Polyurethane
by Minwax. You'll be
proud of your fimish
for years to come!

Do yourself proud
with Minwax and wood.

ks s b rn g raanTarh © 18 Blarses Ly L

Fast-Drying

HOLYURETHAM




AT %6719, YOU'LI ]
OF MONEY LEFT ﬂ

At a price of only $6719; the Isuzu PUP is
the lowest priced import truck in America.’

But about the only place we made compro-
mises was the price.
We certainly didn't cave in when it came to

the payload. Itscamblenfcmrymgovm'],lﬂﬂ
from a load of bricks to a loaded &




SCIENCE

BY TIM COLE

Discoveri

an exercise in haviga-
tion. Across the preat seaof
knowledge, we have to rely
on  certain  prepositioned
beacons of enlightenment.
The invention of the tele-
seope, for instance, or the
fundamental  relationship
between matter and ener-
gy, have led to fabulous
strides in our knowledge of
the universe, creating an
ever-increasing  expansion
of what we know—and con-
tinually reminding ns of
what we don't,

The G-part PBS series
*The Ring of Truth,” with
acclaimed science educator
Philip Morrison of MIT,
charts some of these scien-
Lifie waypoints—the craft-
ing of instruments like the
telescope, for instance, and
Einstein's theory, along
with mapmaking, peoclogic
history and a snoop at the
atom. He thus helps us
skirt a few shoals on a voy-
ape to preater seientific
awareness. “The Hing of
Truth,” beging airing this
month,

Morrison, a physies lee-
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Ll*;n'ning about science is |

MIT's Philip Morrison takes us on a voyage of discovery In “The Ring of
Truth,” a television series that begins on PBS this month.

turer by trade and the book
editor at Seientific Ameri-
can for 21 yvears, gets peo-
ple involved with seience by
explaining the scientific un-
derpinnings behind every-
day experience. His objec-
tive is to show how some of
the great scientific minds
across the ages came up
with some rather crucial re-
velations—our aids to navi-
gation, if you will—that
have shaped a lot of subse-
quent seientifie thinking. In
the sixth and final program,
Morrison takes us on a tour

of the universe in search of §

a eosmic recipe to explain
what's “out there.” “The
Ring of Truth" comes full
cirele, beginning with what
i=, and Anishing with what
might be, It's must viewing
for anyone who wants to
learn—and prasp— the es-
sence of our world and its
place among the stars,

Backyard
aﬂrnnnmy

Une of the things that Phil
Morrison makes clear is the
fact that an appreciation of
geience need not be con-

fined to the laborato-
ries anid think tanks.
M rewder Bryan P.
Shumaker of West
Bloomfield, Michigan,
is 4 cpse in point. An
amateur  instrument-
maker in his own right,
Bryan has come up
with an elepant
and inexpen-

aive device for view-
ing the heavens, A sim-
ple pair of binoculars
up to 7x50 power will
yield impressive star
images on i clear night.
But Bryvan has gone
one step further by ere-
ating a binocular hold-
erthat fixes the field of
k‘iL‘W Hi [h.‘.!l 1"-'.'“'I:II,-'H]I|_I_‘
can easily alternate ob-
serving the same piece
of sky. His hinocular
holder also  relieves
arm, neck and shoulder
strain. The Shumaker
solution? A simple
viewing stand  that
holds a binoeular and
aims it downward toward a
first-surface mirvor. A
first-surface mirrar, unlike

Astro Kits' simple camera motor

far astrophotography.
hour exposures are possible.

The Sky Scanner—a mirror, a simple
bracket and a piece of plywood.

The assembled, Inexpensive binocular
holder—ready for the stars.

a common bathroom mir-
ror, has its reflective sur-
face on top rather than ap-
plied to a backing, which,
for astronomical observa-
tions, removes the mirror's
“ghost” image. Shumaker's
“Sky Seanner” can be fas-
tenei together for under 35
using hardware store parts
and a mirror he'll supply
PM readers for $20, A total
eost of $25 unlocks new po-
tentinl for observing the
faintest stellur objects. For

a “Sky Scanner” mirror and

]Jlilll..‘-'\-. send 220 plus 32,50
for postage and handling Lo
Scottbrooke Design, P.O.
Box 177, Wiest Htlrllr'l"lﬁt‘hi.
MI 48304,

Also for amateur astron-
omers, Astro Kits (824
Bronx River Rd., Bronx-
ville, NY 10708) has fash-

| iomed a simple, yet durable

208 camera-drive kit just
for amateur astrophotogri-
phy. A high-quality bireh
forms an upper deck for
mounting your 3hmm cam-

Two- | era and a lower deck that

fastens toa l]'jE!IH]_ b |
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HOME VIDEO

BYJAMES B. MEIGS

‘ Games Bounce Back

anclermg through the
w:-\hillih ut this vear's
Consumer's Electronies
Show, 1 got a powerful feel- |
i of déja vu. The CES s
the |||.'u'|- 'p'.'|'||.'!'1,- the '||I'1-.:':1-
throughs break  through
first and the latest trends
are trendiest. But one of
Lhe hottest products al the
show was a blast from the
past. Everywhere 1 looked
[ saw videogames, I could
hive sworn it was 1983,
Videogames are indeesd
hack. The current rebirth |
doesn't approach the frenzy
of the game seene in the I
early 'S0z, but gume design-

ers dre SCUrTying L Pro-

duce new and better chal- |

lenges. Some of the names

are the same: Activision, many of the new |._';1~.:||.--~|'1-|_l.
Segn and Atari are major | on the familiar fight-off-

the-aliens oy SCLITY -
through-the-maze motifs of
svalems comes from Nin- | vesteryear's games, im-
tendo, & company most |-|4-u d technology has giv-

Americans are just getting | en the pames some exeiting
acuainted with. Although new twists.

forees in the game revival.
One of the most exeiting

TVigame-console combo, due this year

(ne of the most exeit-
ing new trends in home
Frmes i the arrival of
-1 rames this veur (3-

‘ Below. sneak preview of sharp's new @0OING 3-D

D TV Comes Home,
page 6, Aug., 87
Game-giant Sega has

bepun selling its first,
“Missile Defense 3-10,"
andd promises more are
un the way,

The 3-dimensional
tem works by using a pair of
special plasses with LOD
(liquid-crystal display ) pan-
els over each eve. They
work as electronie
ters, alternating between
black and transparent 60
times a second. They make

Bya-
'

sure that the left

Beye |Is
clearw ]ll']| the loft -GV part

of the 3-D) image is being
ilis p].mrl and the right eye
is unobscured when the
right-eve perspective ap-
pears on the screen, The d-
[} game is programmed to
alternate between left- and
right-eve views at the same
rate. The glasses must be
connected to the pame sys-
tem with a cable in order to
stay in syne. The end result
isa very eonvineing 3-1 im-
age, althouph 1iU's darker
than a !:xrl'!r|;t| I"'. ||i:'1|ll‘|'
and has a vizible flicker

Board games that use videotape
indude “WVCR Quarterbaci,

shut- |

Ar:ad e Games

Come Home

Segra promises that a 3-D
version of s popular -
pame “Zaxxon” will
hit stores in November.
Sega has also introdioeed
everal new (non 3-DD)
games, including the ar-
cade road race hit “Out
Run" and a version of the |
best-selling  board  game
"Monopoly." Both games
use Sepa's new Two Mega
Cartridge, a 20896-kilobyte
memary cartridge 1,\.[rlt.d
of the massive amounts of
computer memory that to-
day’s pame makers bring to

el |!'

Nintenda’s game system |above, wilh scene from “Legend of Zelda") incorporates joysticks, light gun,
even a robot for versatile action. Sega’s Master System |below| also uses a light gun. for playing 3-D games
such as ~Missile Defense.” Most game makers plan to offer 3-D systems this year.

besr on videogames. More
memory means better gra-
phics—maore detail, better
colors  and  realism—and
more sophisticated game
slructures.

Nintenio,
game

the wvideo-
svstem Lhat's one of

the mast pap ilir eleetron-
Plecine tur

Tk JTHEM i)
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START SAVING NOW!

Get & Right Away For Only 1¢

=GENERES
rriitin Tk

‘Yas, pick any 6 lapes or records now for just a penny. You agres 1o buy only 1

more hit at regular Club prices (usually $8,98 o
yedr o do i, Then you can choosa another gl

§0.98).. and take up to ona full
bum free as & bonus. Thats 8

smash hits lor the price of one and there's nothing move to buy. .. avor!

Mo Further Obligation Whatsoever!

It's all up 1o you! You buy what you wani. ..when you wani 10, This & one music

offar that really is different

Exclting “Members-Only™ Benefits,
Approximately every four weeks, you'll recaive
music magazing featuring the Main Selection |

MEDLEY, the Club's exclusive
n your lavorile music calegaory,

plus hundrads of other hils. You will also receive six special sale issues
crammed with hit tapes and records—some as low as $4.98, 53,98 and even
£2.88. Inall, you'll have 19 comvenient shop-at-home opportuniiies a year. As &
member in good standing, send no money when you ordar, we'll bill you later A

shipping and handling charge is addaed to each

it's Ersy To Get Your Favorite Hital

It you want the Main Selection do nothing. It
will be sent to you awtomatically. If you want
oiher ElacionE, oF nono, iUll Indicata oL
prefarance on the card always provided...
and mail i back 1o us by the date specified
You'll always have at |east 10 days lo decida
But | you don'l, you may return your Main Se-
lection a1 our expense lor full cradil. You may
cancel your membarghip whanever you wiah
upon completing your enroliment agreemeant.
Or, remain & meamber and take advantage of
future money-saving bargains.

FREE 10-Day Mo-Risk Offer]

Listen to your 8 introductery hits for a full 10
days. If not satisfied, return them with na fur-
thar obligation. You risk nothing! So don't
detay. Pick your hits, write their numbars on
the coupan, and mail today!

ACA Musie Servee (A Service of BMG Direct Marlating. bag |
B550E. 30th 5i., Indisnagads, 1N 462151104

shipmani

L7
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HOME VIDEO

(Comtinned from page 28)

ics products ever sold in Japan, ex-
panded its game catalog with several
new games at the CES. Three of them
combine the action of arcade games
with the more reflective challenges of
computer games, “Kid learus,” “Me-
troidd” and “The Adventure of Link"”
all involve the elements of role play-
ing and fantasy that mark many suc-
cessful computer games. On a more
shysical level, Nintendo also bowed a
ome version of its boxing arcade
game "Punch Out.”

Part of the secret behind Ninten-
do’s popularity is the number of inter-
esting components that make up the
system. In addition to the basic con-
sole, which Nintendo calls the Control
Deck, the deluxe system includes
handheld controllers, a light-sensing
handgun for target games (such as the
company's popular “Duck Hunt™) and
“R.0.B."—a 1l-in. wirelezs robot
that can be programmed Lo assist the
player in certain games,

Nintendo also showed prototypes
of new 3-D gpame systems: One used
the familiar blue/red plastic lenses,
like those used for some 3-D) movies.
The other employs the LCD shutter
system used by Sega and others. The
company demonstrated an exciting
road race game, called “3-D Racer”
and promised to deliver its 3-I) tech-
nology by the end of the year.

Partly because of its popularity in
Japan, the Nintendo systemis fast be-
coming one of the hardware standards
in the game industry. Activision has
announced that it will soon start sell-
ing games for the Nintendo system
and several other game makers are
also beginning to produce software
for the system.

Set For Games

One of the most unusual game prod-
ucts unveiled at the CES didn't come
from a game maker at all. Sharp dis-
played a 19-in., monitor-style TV set
with a videogame console built-in.
You simply plug any Nintendo-com-
patible game into the cartridge slot
below the screen and pick up one of
the attached joysticks. The novel set
izsscheduled to arrive late this year for
about 8550, (If you were around dur-
ing the previous boom in videogames,
vou may recall that Magnavox made a
similar attempt to combine a color TV
get with the Odyssey game system.
But that combo didn't fly.}

Computer Games

Going Strong

Une of the biggest changes sinee the
original heyday of videogames in the
early '80s has been the growth of the

personal computer. With relatively
inexpensive, reliable PCs now in-
stalled in so many homes, schools and
offices, there are plenty of people who
like to take an occasional break to try
out the latest game software. And
anyone who has tried out Microsoft's
“Flight Simulator” knows that these
“games” can be far more complicated
—and educational—than your aver-
age joystick shoot'em-up,

Activision is one company that has
managed to lure computer users with
a series of interesting games. It re-
cently introduced a new line of games
for Apple and Atari computers.

Atari has also worked to bridge the
gap between computers and games,
introducing hardware that can handle
both tasks, as well as exciting games,
At the CES, Atari introduced 40 new
games, The company also sells one of
the most powerful game systems
available, the new XE, featuring a re-
markable 64-kilobyte memory. That's
enough power to run full-fledged com-
puter games such as “Flight Simula-
tor.” Atari is in the process of eon-
verting other dise-based computer
games to the plug-in cartridge used
by the XE system, (Serious comput-
er-game players ean buy a disk drive
for it for $99.)

The entire XE system is priced at
about $150 and includes both a key-
board and a light-sensitive target gun
for shooting-games. For that price,
Atari also throws in three popular
game cartridges: SubLogic's “Flight
Simulator I1,” the classic “Missile
Command,” and a new XE game,
called “Blast '"Em."

VCR Games Take Off

Not all videogames require computer
chips and joysticks. Game makers
have also turned to the VCR.

Now that over 40 percent of Ameri-
can homes have at least one VCR,
manufacturers have begun producing
board games that are played in con-
Jjuetion with a videocassette,

One of the most popular is “VCR
Quarterback,” by VCR Enterprises.
The game uses a board to track the
progress of an imaginary football
game, But many of the plays are
drawn from the videocassette, which
includes actual footage of nearly 400
plays by NFL teams.

VCR Enterprises also offers “VCR
Hockey” and “VCR Basketball,"
which use NHL and NBA footage re-
spectively. Both carry a $44 list price.
And just in caze playing major league
sports on a small board doesn't seem
realistic enough, the hockey game in-
cludes a small plastic puck for players
to flick in the goal, and the basketball
game includes a small basketball and
hoop for foul shots, ™
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INSIDE DETROIT

BY JIM DUNNE

?Caprlce Goes Aero

In 1991

You will have to wait un-
til 1991 for the change
to happen, but Chevy

plans to remake the
full-size Caprice model
to be just as sleek as
Ford's Taurus. This de-

marks about the “melted
candy bar” appearance of
Taurus. If imitation is the
sincerest form of fattery,
Ford should be feelin
good, It isn't often that G
copies any competitor when
it comes to exterior body
design. The 1991 Ca-
price appears just as
long and roomy as today's
spacious six seater, but the
body lines make it look just
as modern as any of the
smaller cars on the road.

rounded, and the hood
drops down in front to a
low-mounted grille. Bump-

inted the same color as

parture  from  today's
chrome plated bars. Head-
lights and parking lights
are housed together inside
i eurved lenses that match

the shapely hood and fend-
ers. The soft lines in front
! are carried all the way to
the rear of the car. Side
glass is severely rounded
and fits flush with its
frames. The rear appear-
ance is dominated by a
large bustle trunk. In what
looks to be a Chevrolet de-
sign signature, the C-post
swoops rearward at its base
in a line similar to that of
the Beretta. Running mod-
els of this VE-powered pro-
totype use a front-mounted
V8 engine and rear-wheel
drive to continue the pre-
sent powertrain layout.
One construction feature
that is a departure for any
GM caris the hood-grille ar-
rangement. In the Caprice,
the grille is attached to the
front of the hood and lifts up

ers are plastic coated and

y panels, a radical de- .

spite some GM officials’ re- 4

Its hood lines are softly |

when the grille is raised,

Buick
Century 89

A moderate facelift planned
for the 1989 Buick Century
mimics the front end of
the new Hegal and the Ri-
viera. Buick wants to set
up a family resemblance
between the models in its
lineup, and the grille de-
gign seems to be the foeal
point. Note also that Bu-
ik will have a version of
the 2-door hardtop body
style that has been an Olds
Ciera exclusive.

Olds Ciera '89

A “freshening” is the word
Olds insiders use to de-
scribe the changes slated
for the 1989 Olds midsize
cars. While new, the grille
is recognizable as pure
Oldsmobile. At the rear,
the windows and fenders

32

have a different shape,
more formal than that of
the 1988 model. Look for
Ciera to also get a higher
power version of the 2,3-li-
ter Quad-4 engine as an op-
tion to the 2.8-liter V6.

No Mazda
Mustang

Ford will definitely not use
the Mustang name for the
sporty car that Mazda will
build, Mustang is eonsid-
ered an American name,
not one to be put on a car
made by a foreign compa-
ny. Instead, the Capri
badge will grace the hl:h:rd
and deck of the so-called
Mazda Mustang.

Since the car will be sold
through Mercury dealers,
tl::f r:l:;me of Capriisa na:.ﬁl—
ral. Mercury dropped the
1.8, Caprill:icrm pl?lf;u etion

at the end of the 1986 model |

year.

|
Ten Cylinders?
Yes, that is a strong pro-
posal at Chrysler. Engi-
neers want to build a V10
engine that will have
enough power to run medi-
um-duty chassis-like motor
homes and small wvans.
Now, Chrysler has only the
360-cu.-in. VB to use in
those vehicles, Ford and
Chevy are able to offer VBs
in the more suitable 40{-
cu.-in, size. So Chrysler's
plan is to add two more eyl-
inders to the 360 VB, and
come up with a d05-cu.-in.
V10, A big selling point to
Chrysler management is
the low cost of building
the engine. By using the
V8 machining line to
build the V10, at least
$100,000 can be lopped off
costs. So for 4 minimum in-
vestment, Chrysler can get
back into the medium-duty
chassis business where it
once was a sales leader.
Why not resurrect the old
426 hemi or 440 V8s for this
project? Those engines
have not been built for
and the small

to meet demand does not
justify the cost of taking the
lines out of mothballs,

How Thin
' Go er:.mggs

Owners of recently built
Toronados may find that
the front-seat ashtray pops
open by itself. That sur-
prise usually happens when
the car runs over a moder-
ate bump in the road. Olds
engineers say the problem
lies in two amall plastic rub
strips at the sides of the
ashtray that hold the tray
| in the instrument panel.
The supplier who makes
the plastic strips changed
to a different plastic with-
out telling Olds. The new
material worked fine for a
while. But when the plastic
was heated on hot days, its
properties changed. Thenit
could no lnnger hn]d the
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ashtray in position. The result is a lot
of surprised owners, low marks for
quality against Olds, and a severely
chastised plastic supplier. If vour
Toronado ashtray pops open this way,
see the dealer for replacement of the
two plastic strips.

Ford Probe

Ford will use the Probe moniker for
its new d-place sports convertible.
Developed under code name Bar-
chetta, the Probe will be built in Aus-
tralia by Mazda, and imported to the
U.5., in fairly small numbers, proba-
bly less than 10,000 per vear. Look for
a price at about 310,000, or something
well below sport models like Fiero.

Reatta Convertible

Buick is testing a prototype coverti-
ble version of its 1989 Reatta sports
car, preparing the car for introduction
in 1990. Like the Cadillac Allante, the
Reatta will have both a soft top and
removable hardtop roofs. Unlike the
Allante, the Reatta will not compete
in price with the Mercedes 560 SL.
Instead of $55,000, expect the Reatta
tolist out at less than $35,000. Power-
plant for this model will be a high-
output version of the Buick-devel-
oped 3.8-liter V6. If that engine is
offered with turbocharging, the
Reatta will probably outperform its
maore expensive cousin from Cadillac,

Rollback

Chrysler and GM admit that odome-
ters on some of their vehicles were
rolled back or were disconnected
while the cars were driven by employ-
ees for “testing” purposes, GM claims
that “less than 1 pereent” of its vehi-
cles, are put through a test drive be-
fore they are sold. Those vehicles, ac-
cording to GM, must not accumulate
maore than 80 miles, and the eventual
buyers must be given credit on the
warranty for those miles. Some of the
abuse of “test driving” came about be-
cause employees drove vehicles home
overnight. If overnight occurred on a
weekend, there was a chance the
mileage would be much greater than
that needed for testing., At GM, the
abuse became so sophisticated that
one employee was congratulated by
superiors for figuring a better way to
get by “tamper-proof” odometers.

Allante Power

Cadillae is still working to make its 2-
seat convertible more competitive
with the Mercedes 560 SL. Next year
its 170-hp V8 engine will get multi-
point fuel injection, which should give
the extra power reserve the car has
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needed. In addition, an automatic ride
system that adjusts to road conditions
will be added to the 1989s. Later,
Cadillac will install 4-wheel drive.

Criticism Noted
GM body designers are taking much
of the blame for look-alike models that
give customers little feeling of distine-
tion when choosing between brand
names like Olds Calais and Buick
Somerset and even the Cadillac El-
dorado. GM's top executives told de-
signers the company's cars look too
much alike.

You'll see their reaction when the 4-

door models of the W-cars—Regal,
Grand Prix, Cutlass Supreme and
Monte Carlo—are on the streets in
late 1989,

No look-alikes here.

The cars are as different in appear-
ance as if they were products of differ-
ent styling studios, Most surprising is
the difference in design between 2-
and 4-door styling for the same car.
The Cutlass Supreme looks sporty in
the 2-door version, with glass wrap-
ping completely around the C-post.
The 4-door appears more elegant,
richer and has a completely different
rear window shape. M
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OLD HOUSE RESTORATION

EY BOB VILA

Dealing With Old Chimneys

{ your house was built in

the early 1900z or before,
its old masonry chimneys
are probably unlined. Al-
though an unlined brick
chimney was okay in its
day—when labor was cheap
and we often saw the chim-
ney sweep-—it i= considered
substandard these days,

In many eases, old bricks
and mortar have deterio-
ated and cracked. This
creates spots where smoke
and other flue pases can es-
cape into  vour home.
Should a chimney fire oceur
in an unlined system, the
gil.l}ﬁ 1‘“.‘;‘”“’“‘ i]ﬂlﬂ’-?lgl‘“’ilj‘&
for smoke anid fire. When
you couple the ravages of
ol age with the fact that
toduy's stoves and fireplace
inserts create  conditions
that an unlined chimney
just wasn't made for, |
think yvou'll agree that they
should be brought up to par
with current safety stan-
dlards.

Whether you use yvour
fireplace just to create a lit-
tle atmosphere or plan to
uperade for heat efficiency,
safety should always be
vour No. 1 concern, The
shape your chimney is in,
both inside and out, along

with an awareness of the
changes an airtight appli-
ance will make in the sys-
tem, all play an important
part in safety.

Spotting trouble
Iddeally, the time to check
the chimney system is be-
fore you purchase  your
home. At the very least, an
unlined old house chimney
will need a flue lining. Al
the worst, a badly deterio-
vated stack will require a
costly rebuild. A visual in-
spection of the chimney in
the basement, attic and the
section protruding through
the voof is usually sufficient
for a certified chimney
sweep to discern if the lat-
ter situation exists.

In addition to checking
for external deteriovation,
vou should also make sure
2-in. clearance to combusti-
bles exists on all sides of an
internal chimney. Surpris-
ingly enough, I've seen old

One great way to check the chimney's crecsote bulld-up s with
video scanning equipment, operated by a certified chimney sweep.

and new homes alike that
violate this very important
aafety rule. You need that |
2-in, clearance to allow heat |
from the masonry to dissi- |
pate. If vour chimney |
iloesn't adhere to this, some |
muodifications and refram- |
ing work are necessary.

As far as the internal con- |
dition i= concerned, if the
chimney already has a liner |
it should also be inspected.
It may need repair or re-
placement due to a chimney |
fire or improper installa-
tion. A new electronic video |
sean system, where a cam- |
era records the inside of the |
flue, is probably the best
way Lo detect problems,
This operation is done by
tqualified chimney sweeps.
Depending on location, the
eosts of 4 video scan on a 2-
story home stack range
from 535 to $85,

If a chimney is unlined,
vou can eliminate this step,
sinee you should line it any-
way, This is a national fire |
safety standard, set up by |
the National Fire Protec-
tion Assn.dNFPA)L But be- |
fore you choose a flue lin-
ing, decide if you want to |
add a wood stove or high-
efficiency insert to the fire-
place. If vou do, thiz deci-
sion will affect the size and
stvle liner vou choose.

Adding a stove
or insert
Adding a woodburning

stove or an insert to a fire-
place changes what hap-
pens in the chimney. Since |
these appliances use a
smaller, controlled amount
of air than an open fire-
place, they ereate less heat
and draft than a roaring |
open fire. Because the flue |
gases don't move through
the chimney as quickly,
they have time to cool and,
due to the lower stack tem- |
peratures, condense on the |
flue walls forming ereosote. |

Contributing Editor Bob|
Vila is host of public televi-|
sion's “Thiz Old House.”

The safest and most effi-
cient way to operate a heat-
ing appliance is with an in-
sulated liner. It must be
sized properly for the stove
or insert’s flue outlet and it
must extend all the way to
the top of the chimney.

Creosote builds up faster
in an oversized flue, where
there's more space to heat.
An insulated liner combats
the condensation by keep-
ing  stack temperatures
warmer.,

Incidentally, if wou're
adding an appliance to an
already lined chimney and
find the flue is larger than
three times the cross-sec-
tional area of the stove or
ingert collar, reline to meet
madern safety standards.

The inside story

Now that you understand
the basics of woodburning
and the changes an airtight
appliance  makes, you
should be ready with the
aid of your chimney sweep
to choose a flue lining sys-
tem. Basically, there are
three types of liners avail-
able for masonry chimneys:
clay tile, stainless steel and
cast-in-place.

The first, clay tile, is
most commonly used in new
construction, It's available
in rectanpular 2-fi. sec-
tions, ¥ in. thick and of var-
ious widths, For these to be
installed properly, the
chimney should be opened
up every 2 ft. so the joints
can be sealed with refrac-
tory mortar,

Stainlesz-steel  liners,
available in either rigid or
flexible lengths, are com-
monly insulated with a ce-
ment-like mixture or ce-
ramic wool blankets. Like
clay tile, uninsulated stain-
less steel creates a cooler
chimney and the likelihood
of more creosote.

The newest type of flue
lining systems are the cast-
in-place liners, which cre-
ate an insulated flue.

They're installed a couple of
f Please Bir fo poge J5)
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OLD HOUSE RESTORATION
(Continsed from page 47)

different ways. One involves placing
an inflatable form in the chimney to
the required flue size. A cement-like
mixture is pumped around the form
and ailnwEtIi) to harden. The form is
then removed, creating the flue.

The other installation uses a vibrat-
ing bell to form the flue opening. A
ceramic coating is added to seal the
concrete from moisture penetration,
thus forming a second liner.

Handling the hazards

Before relining, the chimney or exist-
ing flue must be cleaned to prevent
creosote from igniting between the
two layers, Although lining an old ma-
sonry chimney generally betters the
system, adding a stove or ingert may
inerease the risk of chimney fire, This
stands to reason when you consider
the likelihood of creosote formation,

New cast-in-place liner is formed by pouring
cement-like mixture in flue then pulling up a

vibrating bell to form the rough opening.

| -
b i B e i i

Next a glaze-setting liquid Is sprayed onto
the liner wall to prepare it for the ceramic
coating that follows.

AHRENS CHIMMNEY TECHNIOUE. INC_ [LLLETRATIONS

coupled with the fact that an airtight
appliance is usually burned econtinu-
ougly, rather than intermittently like
a fireplace. This constant use means
the chimney is always warm. This
heat, in turn, can penetrate the ma-
gsonry. A properly insulated linin
system with the proper sized flue wiﬁ
dramatically reduce heat transfer to
combustibles around the chimney,
and should reduce the risk.

Don't connect a stove or insert to a
chimney that's not 100 percent as it
should be. In most regions, vou'll
need a permit for this installation. In
any event, a certified chimney sweep
or home inspector should take a look
at the system before it's used.

Although insurance roles wvary,
some firms are concerned enough
about wood heating to require an in-
spection of such a system when it's
added to your home. To be on the safe
side, notify your ansurance company
before this change is made to make
sure what vou plan to do will meet the
company’s requirements,

Maintenance

Finally, keeping a chimney clean hasa
major affect on its safety. According
to NFPA standards, all masonry
chimneys should be inspected once a
vear and cleaned when necessary, If
yvou're using an airtight appliance for
the first time, check the chimney ev-
ery two weeks using a mirror and
flashlight to see how fast you're build-
ing up creosote. Afterwards, a visual
inspection every two months should
be sufficient to detect dangerous lev-
els of accumulation. Only ¥ in. of ere-
osote means it's time to elean! ™

SOURCE LIST
® Viden Sean Equipment: Estobun Corp.—Chim
Bean, Box 5089, Farrtield, 1A 62656
& Caxl-In-Place liner: Ahrens Chimney Tochnigue.
Irse,, 200 Industrial Ave., Sioux Falls, 51571404,

Finally, a sponge applicator is drawn

through the flue to apply ceramic coating.
This seals the flue from molsture penetration.
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GE " Halogen Headlight. Found

High or low beam 5.89 Tape, 4.88
Rectangular. 6.95 4-Pk. Audio Tapes.
High/Low Round. - 11.99 a0 Min. 399
High/Low Rectangular. ... 12.99 60 Min.
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A4 Campbell Hausfeld
v PowerPal® “-HP Air Com-

12-Voit Portable Air Com-
pressor Kit or Water-

4331 pressor with B-pe. toal kil Powered Super Brush for
100 psi. o 99.99 car care! 9.99 Each
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Turbo-Wash™ Pressure
Washer has fingertip con-

True Value® Antifreeze &
Coolant protects cooling

Turtle Wax™ Super Hard
Shell Car Wax. 16-0z. liquid

ArmorAll® 16-0z. Protect-
ant. ... After rebate = 2.99

trols, free gt. of suds systems from buildup, heat or 8.5-0z. paste for a dura- Clean Start™ 20-0z. Clean-
Final cost after rebate 9,99 damage 3.69 Gallon ble shina! ...x  2.99 Each er. Trigpar spray. «= 178
——] Charge it with your True Value Charge Card,
i% ~#2=| Visa, MasterCard or American Express!




ELECTRONICS

i f

rogress in the emerging
field of still video
—sometimes called elec-
tronic photography or film-
less photography—has fre-
uently been the subject of
?hi,s_t column over the past
three years. Every small
advance in the technology
of storing pictures on a 2-in,
magnetic disc has been re-
ported here. You've seen
experimental color prints
from Konica, Fuji, Hitachi
and Sony in various states
of development. You've
seen prototype still-video
cameras from the world's
photo-equipment and elec-
tronics manufacturers.
This reportage reached its
high point last sommer
when Canon introduced the
first system for taking,
storing, transmitting and
printing photographs elec-
tronically—but it didn't end
there. Throughout this cov-
erage, the §64,000 question
remained: Where is Kodak?
That question recently
was answered in a way that
leaves no doubt about the
Rochester, New York-
based company's ability to
juggle electrons as well as
photons. Father Yellow has
entered the electronic im-
aging business in a big way,
and although the initial
products are intended for

Kodak Electronic P

Y STEPHEN A.BOOTH

hotos

- N - PR

Kodak's electronic |
prints from mag- [ =
netic disc use | &

thermal dye trams- |/
fer instead of :

Actual print size Is
A% ¥ 4% in., plus Ya-in border.

commercial and
institutional us-
ers, the final re-
sult—the prints
themselves—de-
monstrate the
high-quality im-
ages that electron-
ic snapshooters
can expect in the
future,

You can see those
prints yourself, I'EPI'{]:'L].L‘E'{]
on this page. We've main-
tained the three to four
heighti-to-width  propor-
tions of the originals. The
macro-shot of the guarter-
dollar iz shown 75 percent
of the actual print's size,
the others 50 percent. The
originals measure 3% X 4%
in., not including a Y-in.
white border,

Of all the many still-videno
prints I've seen, these are
the best in detail rendition
and color quality. Addition-
ally, the usual video scan-
lines running across left to

40

right are barely visible.
natead of using conven-
tional developer chemicals
and photosensitive paper,
Kodak's prints are made by
the thermal dye-transfer
method. Tiny pins, each
representing a pixel or pic-

ture element, transfer dye |

to the paper by generating
varying amounts of heat
that produce up to 266 dif-
ferent level: of color tone.
Among other things, it's
the 512 pins each capable of
256 tone-levels that account
for the high resolution, con-
tinuous-tone prints, The
process takes 1% minutes

video sources, or photo
prints and transparencies
transferred to video by te-
lecine converters (the coin
print comes from a 35mm
slide copied onto magnetic
iise), But the prototype
mag-disc camera | handled
during Kodak’s recent
demo might change the way
we take pictures physically
as well as technologically.
Where other companies
have designed their still-
video cameras in the image
of 3imm SLRs—rather
clunky and heavy ones at
that—Kodak has aban-
doned such preconceptions
and styled its prototype to
be held the way binoculars
are held. Controls are top-
mounted, for comfortable
operation, Information dis-
plays are rear-mounted
—right before your eyes.
From the way it handles,
you'd never suspect it
weighs 4 pounds.

While we're waiting for
gtill-video cameras to reach
the stores, somebody ought
to consider this design for
video movie cameras and
cameorders.

3-D Goes
Laserdisc

Banyo has succeeded in tak-

' ing the flicker out of 3-D

per print—and
they're as permanent and
as stable as conventional
prints. By way of compari-
son, the still-video prints
made with Konica's system
take the image from a mag-
netic dise and develop it
with conventional chemi-
cals on photosensitive pa-
per. These prints are excel-
lent, but take about 7
minutes each.

Kuodak has not yet intro-
duced a still-video eamera
for sale. Until then, images
come from the conventional
motion-video CAMeras
(freeze-frame) and other

video programs. And the

| Japanese company is doing

it with lasers.
In PM's August issue (3-
D Comes Home, page 66),
contributing editor and vid-
eo columnist Jim Meigs ex-
plained how videotape and
VHD-format videodisc (a
format available in Japan
only) are used to store ste-
regscopic images, Bagical-
ly, the left-eye and right-
eye views are stored
separately on alternating,
suecessive video fields, You
wear a set of eyeglasses
with liquid-erystal shut-
ters, which open and close
in sync with alternating
fields so that each eve sees
only the view intended.
(Plense turn fo page 45)

POPULAR MECHANICS » OCTOBER 1987



The MICRO EYE VECTOR
confains Gads diode
techmology for superior
detertion ramge,

23995

wunlel 578

Outstanding

The MICRO EYE VECTOR radar detector

Fﬂday‘s drivers buckle up for

safety. It's essential. So is driving
with the MICRO EYE VECTOR radar
detector.

You demanded it-BEL created it
Drivers the world over have made
the MICRO EYE VECTOR their
choice, In fact, more satisfied
customers have purchased a
radar detector manufactured by
BEL-TRONICS than from any other

roducer in the industry. Why?
EECH]JSE BEL-TRONICS has fKE most
comprehensive line of quality radar
detectors in the industry, each
backed with 15 years of microwave
electronics experience. And that's
longer than any major radar detector
manufacturer!

Technology makes the difference

The use of Gallium Arsenide (GaAs)
Mixer Diode technology is what sets
the VECTOR apart from the rest.
Formerly used unh-' in sophisticated
military radar receiving equipment,
the VECTOR represents the only
radar detector to utilize GaAs diodes
at the critical *"Mixer’" stage. Simply
stated, GaAs diodes greatly increase
sensitivity (range). And sensitivity is
the bottom line in radar detection.
The unique patented half horn micro-
strip assembly is both lightweight

{ the VECTOR weighs just 5.5 oz)
and small, for true pocket-size

radar pmtectiun.

Easyas1, 2, 3...

Just install the VECTOR on your
dash or visor. Insert the supplied
power cord into the cigarette lighter
socket, flip the switch to the ON
position and the VECTOR is ready to
operate. The separate audio alerts for
X and K Band police radar provide
easily recognized warnings. And the
automatic volume control provides
convenient, audible tracking during
a radar encounter.

e

i
\ ~ 5

Pocket-size radar protection travels where you do

The winning formula
COMPUHETERODYNE® (Com-

puter-controlled) circuitry. BEL was
the first to incorporate computer
technology into a radar detector. This
BEL-pioneered technology, coupled
with the VECTOR's two signal
screening modes, provides the best
defense against ' false alerts’* which
are typical in urban/suburban driv-
ing. City or highway. Whatever your
destination.

Designed with style and purpose
BEL has taken innovative concepls
and brought them to the market-
lace. The result? Radar detection
ﬁas never looked so good. Contem-
porary lines and special design fea-
tures complement the VECTOR's
superior technology. The radar signal
5lren.[qlh display can be monitored
at a glance and the mode switches
are easy to operate. Functional and
dynamic, the MICRO EYE VECTOR
is your essential travel companion,

Satisfaction gunaranteed
Just call our toll-free number to order
your MICRO EYE VECTOR directly
from the factory. It's UPS delivered
at no cost to you. And if you're not
completely satisfied with your pur-
chase, simply return the unit within
I days for a full refund (factory
direct only), The VECTOR's ad-
vanced technntug;.r is backed with a
1 year warranty on parts and service.

Call toll-free today
MICRO EYE VEfTDR‘ﬁ:Sg.’BE
1-800-341-1401

il 1-800-845-4525
In Mew Yiork

- l-ﬂﬂﬂ-ﬁﬁlﬂi

[NY ressdents add l;;rphr"b&: tam.
Price higher in Canada.}

Mewss allow an sdditiona 1% davs when peviog by
Fm—-dm-pmnpm\- heh

*Hegisiered Trademark of BELTEONICS LIMITED

@ BEL-TRONICS LIMITED The Radar Detector Innovators

876 AC



Introducing the new
Wrangler LT rib radial.

Engineered to bring you
the sounds of silence.

Treadwear is important in a light Now,
truck or van rib radial. with the
So is handling. And wet and dry addition of
traction. the Wrangler
But one feature that is often over- | LT rib radial
looked is the feature that can have to the new And. as vou'll
the biggest effect on you as a driver. Wrangler radial line, dis EI 0 N
And that feature is noise. The Goodyear is continuing a due S r;zme IrE_
noise your tires make as they travel quiet revolution. MCTIEL T8 1010ty

improvement to be found in these

down the highway. remarkable new rib radials.

Noise: the final frontier.

People who buy rib radials tend
to drive more in a year than people
who buy other types of van or light
truck tires.

So we made treadwear a prime
consideration when we designed
the new Wrangler LT.

Since we knew that you wanted
a strong tire, we also insisted that it

should be a true steel-belted
radial.

We set design parameters for
handling and for wet and dry
traction.

We gave it a new shoulder rib

to improve wear capabilities.
And we gave it a continuous
center rib, which contnbutes




to overall
quictness.

Finally, but

Just as impor-

for noise reduction.
The result: The new
Wrangler LT, a strong, rib-
designed radial that offers long
mileage, good handling and trac-
tion, plus a smooth, quiet ride.

It is a tire that goes a long way
towards pushing back the final
frontier.

Underneath is the strength
of our on- and off-road tire.

At the heart of the Wrangler LT is
the same strong carcass that’s used
in our on- and off-road Wrangler AT.

You will find a minimum of two
high-tensile steel belts,

And beneath the steel belts, you
will also find two plies of chem-

ically stabilized polyester cord for
long tire carcass life.

You will also find that
the sidewalls have
been reinforced and
have a cut-resistant
compound.

For long life, we also added a
cool running subtread compound.

For good air retention, we added
a butyl liner.

And for better stability in the
bead area, we added a new lower
sidewall design.

This improved sidewall design,
together with the reinforced
sidewalls, gives you responsive
Sleering.

Although the new Wrangler LT
rib radial is designed for use on any
axle position, it can be used in pairs

tantly, we st a goal [

Jjust on the steer axle. It can also be
used on all of the axle positions of
the vehicles you may tow.

The Wrangler LT is available in a
wide variety of widths, sizes, and
load capacities, up to a maximum load

capacity of 3,042 Ibs. per tire.

But no matter which size you
choose. you'll get the benefits of a
strong, smooth-riding radial that has
been engineered to bring you the
sounds of silence.

The best surprises are
quiet surprises.

Out on the highway, and over the
long haul, the new Wrangler LT will
come as a very pleasant, quiet surprise.

We also believe that you'll be
pleasantly surprised by the traction

the Wrangler LT gives you.

You can see the new Wrangler LT
radial at your Goodyear dealer.
Where you will discover that some of
the best surprises are quict surprises.




ELECTRONICS

{Contimued friom poge 50)

The problem with this system, as
Meigs pointed out, is that each eye
gees only one field of a 2-field video
frame. The result is a flickering image
that some viewers find annoying and
even fatiguing. The solution would be
to double the TV scanning rate, from
60 to 120 fields per second, so that
each eye independently sees a full-
frame image (525 vertical scanning
lines) every Y, of 4 second, just as in
conventional TV,

Sanyo, in conjunction with NHK

(Japan's public broadeast system],
has succeeded in doing just that,
Though the storage medium for the
enhanced 3-D system is 12-in. laser
videodize, there's no technological
reason it can't be adapted for Super
VHS and Extended Definition Beta
videotape.

Meanwhile, the Sanyo/NHEK sys-
tem scored another big improvement
for 3-D home viewing. Those liquid-
erystal spectacles no longer require a
connecting cord that tethers the view-
er to the TV. Instead, Sanvo sends
the synchronized signal to the glasses
vig infrared light. The entire system,

can’t
hurt
you

never
drove

down a

narrow
winding

road
ona
dark
stormy
night.

including 30-in. diagonal TV and vi-
deodise player and goggles, will be in-
troduced for industrial applications
first at about 7000,

Mini CDs

Compared to LP records, the 4%-in.
digital audio compact dise might seem
emall enough. But as we've reported
in the past, there's work underway to
make the CD even tinier.

The new downsized dise measures 3
in, in diameter and is called the CD
Single—which partially explains its
reason for being. Record companies
feel they need a digital equivalent to
the 7-in. 45-rpm single, and with 17
minutes of music time available, the 3-
in. CD can flexibly fill the gap.

You're ahead of the game if you've
already surmised that a 3-in. CD pey-
mits hardware manufacturers to
build smaller portable CI) players, for
use with headphones. And you score
an extra point for seeing the CD Sin-
gle's utility in jukebox operation. In
case you're wondering, the CD Single
is compatible with conventional 4%-
in. CD players, but vou'll need an
adapter. Whereas 45-rpm platters
needed a center-hole adapter to latch
onto 33Y-rpm spindles, CD Singles
pop into an external adapter ring at
their circumference.

The first CD Single hails from Digi-
tal Music Products (DMP), a Stam-
ford, Connecticut, label that special-
izes in jazz music. In PM's August
Electronics column (page 293, 1 point-
ed out how important mierophone
placement is to good recordings, espe-
clally for low-noise digital CDs. The
Jazz discs produced by DMFP are about
the best you'll hear anywhere—it's
CD the way it oughta be, That DMP is
the first label to sell the CD Single
just savs that sometimes, less can be
more, DMP's mini-discs are pressed
by Sony. Other labels will follow,

Space Alert

There's a new television show for sat-

ellite TV system owners, It's called

“The Satellite Show” on Westar

SMTransponder 3 twice a week,
According to Chaparral Communi-

cations, producer of both the show

KC fog and driving lights make a
visible difference. Available al
leading automotive distributors.

and of sat-TV equipment, the hour-
long program covers new technology
and gear, new entertainment pro-
gramming, plus ways to get the most
out of your satellite set-up. It airs
Tuesdays at 9 p.m. Eastern time and
is repeated Saturdays at noon.

End of An Era

The RCA and General Electrie Con-
sumer Electronics brands have been
gold to Thomson-Brandt of France.
That leaves Zenith as the only 1.5.
maker. Stay tuned. ™

Seeing is believing.
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TOOL TEST

Dialing For
Dowel Joints

with the wide variety
of doweling jigs

wonder, as [ did, why the
world needs another. How-
ever, after testing General
Hardware's new Dial-5et-
ting doweling jig (model
No. 841), 1 was pleasantly
surprised by its easy-to-use
desipn and, more impor-
tantly, its accuracy.

The jig is designed spe-
cifically for assembling
right-angle corner butt

joints, as shown, and T-
Jﬂ1nts—nght~ang1e joints
used, for example, to join a
shelf to a cabinet side. Un-
like many other doweling
jigs, this one can be used on
boarts of unlmuted width.

available today, you might |

Doweling Jig accepts stock from 'Yy in. to 1 VaIn. thick. Set calibrated
dial to stock thickness and the dowel holes are centered automatical-
Iy. The Jig comes with three drill stops and hex-key wrench.

The jig has dowel-hole
capacities of V4, %¢ and %
in. Use it on stock from e
in. to 1% in. thick. Note

that the jig has two sets of
dowel holes so0 you ean bore
holes simultaneously in

both mating boards. To se-

With the boards held securely in
a vise, clamp the Jig In place.
First, bore the dowel-pin hole in
edge of the board, as shown.

Then. without moving the Jig.
bore a mating haole In the other
board. Shift the jig and bore the
next pair of dowel holes.

| plain dowel rod as dowel pins.

lect the proper size dowel |
hole, simply turn the color- |
coded dial to the desired
hole diameter. The dial ad-
justs both holes automati-
cally to the stock thickness,
For example, set the dial to
Vain., and the holes are cen-
tered for use with Y-in.-
thick stoek. Turn the dial to
%a in.  for -in.-thick
boards and % in. for use
with %-in. stock. The jig
isn't designed for making
edge-to-edge  joints  effi-
ciently, so it won't replace a
standard doweling jig. But
it's a worlhv.hlle comple-
ment Lo it. dJu{ ($38)
comes with three drill stops
for boring holes to precise
depths. Contact General
Hardware, 80 White St.,
New York, NY 10013,
—Rosario Capotosto

Assemble the joint with glue
and fluted or spiral-grooved
dowel pins. Don't use sections of

This Gun'’s
For Hire

If you think that electric

Lightwelght. cordiess glue gun comes with a
plug-in power base. The gun heats up auto-
matically each time it's returned to the base,
Gun accepts standard-size glue sticks,

hot-melt glue guns are con-
venient, wait until you try
the new Loctite cordless
glue pun. Unlike
any other cordless
tool, this one
doesn't runonare-
chargeable  bat-
tery. Instead, it
comes with a plug-
in power base that
heats up the glue
gun, Place the gun
on the power base
unit and  wait
about 4 minutes
for the gun’s salid-
state heating ele-
ment to warm up.

The gun will dis-
pense glue for
about 10 minutes
before it needs re-
heating and heats

automatically each time it's
returned to the power base,
I used the glue gun on small
repair and assembly pro-
jects and was very satisfied
with the results. The gun
accepts standard jg-in.-
dia. = 4-in.-lomg glue
gticks. The sticks cost

about 35 for two dozen.
It costs $20 at hardware

=

Hot-meit glue is excellent for as-
sembling small workpleces. The
glue bands In just a few seconds.
No clamping is required.

stores and home centers,
Loctite, 4450 Cranwood Ct.,
Cleveland, OH 44128
—Rosario Capotosfo MM

Hot-meit glue proved to be sur-
prisingly strong. The partially as-
I ed 13 pounds without failing.
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NEW/HOME

oday’s log homes have
come a long way to dis-
pel the “cabin” image. Most

of the log homes built now [

are primary residences
with all the comforts and
conveniences of econven-
tional housing. One manu-
facturer, Wilderness Log
Homes, offers kit homes
with a difference: Insulog
construction,

Insulog homes feature
cedar or pine half logs that
give the appearance of full
logs. The logs are nailed to 2
* fi-in. wall studs sheathed
with 1-in.-thick insulation
board. The walls have a full

Log-Home Living

6 in. of fiberglass insula-
tion, Asaresult, an Insulog
home provides superior en-
ergy efficiency.

Another benefit of usin
half logs, as opposed to full
logs, 1s that you have a
choice of interior wall fin-
ishes. Finish the walls with

paneling or drywall and
paint or wallpaper. If you
prefer the look of full logs,
simply install half logs to
the interior walls.

Wilderness Log Homes |
offers more than 50 kits

with over 500 floor plans.
The homes can be con-
structed by experienced
do-it-yourselfers or by a
building contractor., Wil-
derness has architects to
help you design a custom
log home, too. For details,
contact Wilderness Log
Homes, Route 2, Plym-
outh, WI 53073, Or, call

toll-free (800) BEST-LOG.

A Pearl Of

A Paint

Until recently, interior wall
paint has been available in
three finishes: flat, eggshell
and semigloss. Benjamin

| Moore just introduced a
fourth: pearl. REegal Aqua-
Pearl is a latex paint that
has a luster softer than
gemigloss. It comes in nine
shades of white and 28 col-
ors. AquaPear] costs about
$20 per gallon. Contact
Benjamin Moore, 51 Chest-
| nut Ridge Rd., Montvale,
NI 07645,

Vil ipey TR uERs

in i“ﬂﬂ'rl‘fin/l

Cold Remedy For Windows

Now you can insulate win-
dows from the outside with
3M's Outdoor Window In-
sulator kit. The easy-to-in-
stall kit includes a sheet of
clear plastic-insulating film
and water-resistant, dou-
ble-stick tape. First, apply
the tape to the trim around

the outside of the window.
Then, cut the film slightly
oversized and press it onto
the Lare. When installed
properly, the kit cuts air in-
filtration as much as 87 per-
cent and inereases R-value
by 86 percent over a single-
pane window, according to

the manufacturer.
Both the film and
tape are designed for
easy removal at the
end of the winter.
The kit comes in
three sizes: 42 x 62
in. for a single win-
dow ($4.50), 62 = 210
in. for five average
windows  ($12.50),
and 84 x 112 in. for
use on patio doors
($10.50). For details,
contact Home Prod-
ucts Division, Bldg.
22345, 3M Center,
St. Paul, MN 55144,

What A Drag

As anyone who cuts his own
firewood knows, the real
work begins after the tree
is felled. Just getting the
tree out of the woods ean be
a backbreaking chore,
With log tongs, however,
you can drag a limbed tree
out of the woods quickly
and safely—with one hand.
Simply push the tongs onto
the log and lift up. The two
steel hooks grab the log

—ca

automatically. The

log

tongs are available at Stihl
chain saw dealers in two
sizes: 7 in. ($10.70) and 10
in. ($14). For details, con-
tact Stihl, Ine., 536 Viking
Dr., Virginia Beach, VA
23452,
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FROM
READERS

| Storage For Stemware

This storage rack for stemware
makes terrifie use of imited space. It
consists of two rows of Ye-in. dowel on
which the glasses are hung upside
down, The height and depth of the
unit should be tailored to your specif-
ic shelf space and glass size. Con-
struct the support frame from 2-in.-
wide stock of the same type found in
the cabinet. Use dowel joints to fas-
ten the frame pieces and brace the

two bottom corners with small
blocks. —Ralph 5. Wilkes
Oil Can Holder

A tin can cut as shown makes an ideal
receptacle for an oil ean. When
screwed to the shop wall, it will help
prevent the oil can from leaving oil
rings on the workbench, while keep-

ing it close at hand.—Victor LaMoy
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1 you'd Bk o know moee sboul the ey we make whiskey heve in Tennesse, pet wite

AT JACK DANIEL'S DISTILLERY, men make
whiskey in ways handed down from one
generation to the next.

Here in the hills and hollows of Tennessee, the
tradition of sippin’ whiskey was born.
And here it continues to thrive, as older II
men pass their knowledge to newer
hands coming along. That's been the
system for seven generations at
Jack Daniel'’s. A sip, we believe,
and you'll agree it's still running
smoothly.

SMOOTH SIPPIN"’
TENNESSEE WHISKEY

Tenmessee Whisheys80-90 Proof«Distilled and Battled by Jach Daniel Distillery
Lem Motlow, Propreetor, Roule 1, Lynchburg (Pop. 361), Tennessee 37352



NEW/WORKSHOP

Router Arm

Expands Versat:llty

Yuu CAN convert your router to
a versatile sfationary power

tool with Shopsmith's new
which
likee @

any

router arm. The unit,
operites  somewhat
drill press, aceepts
round router motor
that's 2146.in. to
4-in. din. The
router arm pro-
vides a safe, accu-
rate way to rout
decorative edgres anid
surfaces on straight,
round  and  curved
workpieces, make ta-
!|||.'[||pr~' and  eabinet
doars, bore holes and
carve recesses, and
make various wood joinis
such as a dado, rabbet,
dovetail, half-lap,
and mortise-and-tenon.
Use the router arm for
pin-routing operations,
This i an exeellent
way Lo make repetitive
parts quickly and accurate-

L.

spline |

collection
chute, femce, guide pins and

guard, chip
starter pin for about $294,
[t's 3599 with a steel leg
gtand. The unit doesn't in-
clude a router, but a 1Y-hp
to 2V%-hp router 18 recom-
mended. An instructional
video iz available for

lyv. The basic router arm | 349,95, For details, contact
comes with a plywood | Shopsmith, 3831 Image
worktable, eclear safety | Dr., Dayton, OH 45414.
Portable Guide Perfects

Hand-Tapped Threads

Repair and  maintenunee
Jobs often reguire you to
tap threads in metal to ae-
vept machine screws and
bolts, General Hardware
recently introduced a por-
table tapping guide that
greatly improves the aeen-
racy of hand tapping while
reducing the instances of
broken taps. The guide can
tap and ream at right an-
gles (H07) and adjust to an-
gles up to 457, It comes with
two kevless chucks that ac-
cept taps ranging from No,
4 to Y in. dig,, and Lwo ex-
tension rods, [t also has a
depth stop that prevents
bottoming  out  and V-
shaped blocks that hold
round stock securely, The
tapping guide (No. 170}
costs about $53. General
Hardware, B0 White St
New York, NY 10013,

48

All-l;urpnse
Locking Pliers

No tool box or workshop
would be complete without
a pair of locking pliers, Fo-
ley-Belsaw now has a new
style of locking pliers with
interchangeable jaws,

The adjusts lhh ]Ill.|'|.l|I|._
!-]u rs come with five gets of
jaws including large, flat
juws for clamping, bending
and crimping sheetmetal
and other thin stock,
straight jaws for peneral-
purpose elamping johs, and
curved jows foruseasa
pipe wrench

[ -

=3
=

jaws,

and to elamp round stock
securely. The pliers also
come with a pair of long-
nose jaws for use on small,
Lhin parts anid a pair of su-
perlong needle-nose jaws
for hard-to-reach spots.
Note that both have serrat

ed areas for gripping odd-
shaped workpieces, The
|||iul'.- with the five palrs of
culled the All-Grip
locking tool (model No,
._ph-l?\i Wig 1 COsts .f-_"ﬂ.-!:n I,H KA1

paid from Faoley-Belsaw,
6301 Equitable Rd., Box
593, Kansas City,

MO 64141.

' Cutting The Cord

Milwankee has expanded
its line of cordless
power tools with a
new electronie Ve
i driver/drill.

The tool {model No,

02121} is a variable-speed, reversing
drill that has a G-position adjustable
cluteh. The cluteh allows you to select the
proper torque when driving serews, thus,
avoiding stripped screwheads. An elec-
aystem maintains a con-
stunt speed under various loads.

The drillidriver is pow w'{:fl by a 8.6-volt
and
slightly less than 4 pounds. It has a vari-
able no-load speed of 50 to 1000 rpm. The
tool comes with a battery and a plug-in charg-

tronic feedback

nickel-cadmium  battery

weighs

ing stand. Recharge time, from dead to full power, is one
hour, Buy a second battery, for about $62, to use while the

weak one is recharging.

Other optional sccessories include & 12-volt battery
charger for use in 4 car or truck cigaret lighter, a holster
that you can wear on a belt, and a polyethelene carrying
case. The cordless drillidriver eosts about $209 at Milwan-
kee dealers. Contact Milwaukee Toolz, 13135 W. Lisbon

Rd., Brookfield, W1 53005,

™
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SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.




Trl_lck Stereo
Kicks Bass.

Introducing Pioneer’s
Truck Riders: The first
audio systems designed
exclusively for trucks.
Understand, this isn't a car
stereo attached to a pair of car
speakers. This is a complete
truck sound system designed
| to work as one.

It all starts in the dash
with a tough, 50-watt, impact-
resistant AM/FM cassette deck.
And it comes out of specially
designed behind-the-seat
speakers that pound the sound
right into your spine. Yet before
it even reaches your brain,
it's heen fine tuned by Pioneer
innovations like Super Bass,
Stereo Wide, and Front/Rear
Blend Control. The result: Your
cab literally explodes with
crystal clear sound.

*Or enter by pulling yout name, sddress, and the
winrds ~Truck Rickers ™ tlu.‘.tﬁ caad. Mgl it ml"»u-H
Elu'ﬂmhzi.:h’:m FOI¥0 E. University Drive
Ranehp Domingues, CA B0220. Emtry musi be
retavped by Janudry 15, 1888 Oftsr void whens probibited
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Cars get better as styling makes way for design.

BY JIM DUNNE, Detroit Editor

atch out, Cadillac, Ford is taking careful
aim at the luxurv-sedan buyer for 1988
with an all-new Lincoln Continental
Sedan. Armed with a new body shape, new
suspension technology and a new engine, Ford
hopes to match the success of its mid-size Taurus,
Only instead of competing against mid-price
sedans, Ford is aiming right for the heart of the
luxury-sedan class: Cadillac’s deVille.

The new model is a full-size, 6-passenger sedan.
Wheelbase is a moderate 109 in., but the front-
drive layout leaves plenty of room for front- and
rear-seat passengers. Under the hood is a new 140-

hp, 38liter V8 hooked to a 4-speed automatic
overdrive transmission. Independent rear
suspension and an antilock braking system are
standard equipment

Unique to the Continental in the American
luxury-sedan class are air springs on all four
wheels, and new features of speed-variable power
steering, and automatically adjustable ride
control. The latter two put Lincoln a jump ahead
of any other luxury sedan built in this country.

The automatic ride control is most impressive of
all. Drivers will note an ultrasmooth ride on level
roads, but without the bounce and heave that

A PHCITO BY BILL ASHE
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usuglly accompanies that type of sus-
pension. The old boulevard ride is still
there, but with an important change;
When the road gets rough, or the road
surface becomes uneven, a firmer ride
automatically setz in. We found it on a
par with Mercedes sedans, or even a lit-
tle firmer still.

Chur first ride was in a prototype Con-
tinental last June, Ray Nicogia, Ford's
engineer in charge of the automatic ride
system, demonstrated it in a specially
equipped car that was actually used for

Ford Tempo and Topaz look larger withaut
actually growing In size. Miustang GT Con-
vertible still has big 5.0-liter VB, rear-wheel
drive. Balance shaft in Continental 3.8-llter,
90° V6 |above| hides In vee above camshaft,
was necessary for a shake-free front-wheel-
drive car with VB-quality ride.

FORD MUSTANG

Continental’s Spare Is In The Trunk

he 1988 Continental breaks new
ground in design for an American
hpeury sedan. Ford calls it the “first
elevation of the asrodynamic look
into the luxury car.” It's a move you'd expect
after the highly successtul Taurus/Sable sel
new standards for aerodynamic shapes in
U.5. sadans.

But even before Taurus'Sable was intro-
duced in 1885, Ford's design studios in Dear-
bam had already pretty much decided on the
shape and appearance of the 1888 Lincoln
Continental. Under the direction of Jack Tal-
nack, Ford vp of design, who is widely ac-
claimed as the father of the Taurus/Sable
shape, the final design of Conlinental was sel
in steel. if Taurus/Sable was acceptable, thay
figured, the Continental would surely appeal
io the luxury-car buyer. But there wera gues-
tions then, and still. Would buyers look for the
round fire in the trunk sheatmeatal? Would the
Rolls-like grille be a goner too?

“One thing | can tall you is that the tire in the
trunk was never put into clay,” Teinack recalls
now. “Sure we talked about it, and wrote
many memos. But by the time the final de-
signs had to go 1o clay modeling, the tire was
long gone.”

Telnack and Ford took a chance there. it

remains 1o be seen whather a Continental
buyer, said to be among the least willing to
accept change, will miss that styfing touch.
But, for better or worsa, the rear identity is
gone. The car looks somewhat common
when viewed from that angle, and Telnack
will be watching buyer reaction closaly to
see [ Ford has gone too far in abandoning
this trademark.

"We couldn’t put that Lincoln horse collar
(grille) on the asro body," one Ford execu-
tive commented. “They just don’l go togeth-
er. The hoodiine is too low and rounded to
accept a reclangular box opening.”

Telnack chosa Continental’s understated
grille, one that blends in with the shape of
the shealmetal. Even 50, Telnack points out
that the vertical-bar theme of all the Lincoln
car lines is carried over in the new grilla,

Whatever criticisms Ford will hear about
details of Continental styling, the overall ap-
pearance of the car will prevail as a good
one in the minds ol luxury-car shoppears.
Criticism is nothing new for Telnack. The
Taurus/Sable met as well
as positive reactions when that line was
naw (o the public. Now Taurus/Sable styling
is considarad the standard, not a precedant,
in the midsize market.—J.D.
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development of the system.

It was a real eye-opener when the
Continental hit & severe dip in the road
at 356 mph. 1 could feel the body start to
follow the suspension down into the dip,
and prepared myself for a bottoming
out, then a heave skyward as the car
rose again to road level.

Just as soon as the front wheels
dropped, the suspension setting
changed from soft to firm, I could actu-
ally feel the change, The car seemed to
cateh itself in mid dive, then control the
dip with all the suspension manners of a
highly tuned sports car. Coming up on
level pavement once again, there was no
bouncing or recovery needed. It was as
if the obstacle never occurred,

Unlike other adjustable suspensions,
Lincoln's is not speed sensitive. You can
cruise at 65 mph and get the limousine
ride—but without the heave and sway
of the old fashioned rides that use
springs with fixed rates.

The new suspension maintains a flat
attitude in hard curves when compared
with the 1987 Continental. Controlling
body lean is one of the keys to good han-
dling. Keep the body level, and the sus-
pension stays in its design attitude
where springs and shocks and geometry
work best.

Steering effort is light at low speeds,
so that you can see-saw into a tight

New Yorker and Landau have Mitsubishi 3.0-liter Vb, while last year's smaller New Yorker, now called Turbo, has 2.2 turbo motor.

parking spot without doing pull-ups on
the steering wheel. At higher speeds,
the effort goes up so the driver has more
feel of how the tires are gripping the
road surface.

All in all, the Ford engineers came
close to their goals. The Continental
ride captures the best features of both a
luxury car and a sports sedan, and the
handling approaches that of a much
smaller size sedan.

In performance though, more may be
better. The new 3.8 V6 engine will pull
the Continental from 0-to-60 mph in
about 12,5 seconds, not acceptable for a
modern American luxury car.

Critics of body design may note that
the shape of the Continental body is not
as aero sleek as it could be. They see a
boxy profile in the greenhouse, espe-
cially in the rear-window area. Ford de-
signers say that even so, it has a “very
acceptable .86 coefficient of drag.” Ap-
parently for now, the limit of aero
shapes has been reached. Today’s de-
signers are choosing more appealing
body forms over the aero banana shape.

Ford alzo upgraded the appearance of
its compact Tempo and Topaz 4-door
models with new skins to make the cars
look bigger. Grilles, hoods, fenders,
doors, quarter panels and taillights are
more rounded while the overall dimen-
sions remain the same as the 1987s. The

DODGE DYNASTY

BN T el T il DL e i
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Dynasty moves into Bonneville/Delta B8 territory with four doors, fwd, it seats six.
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glass in the back-window area is more
upright on both models, which gives a
longer appearance to the trunk and bal-
ances the front and rear of the car when
viewed from the side. Automatic seat
belts that “motor” into position when
the door is closed are now standard on
Tempo and Topaz. Multipoint fuel injec-
tion ups power to 98 from 86,

Taurus, Sable, Thunderbird and Cou-
garall get the new 90° 3.8-liter V6. This
engine has multipoint fuel injection that
helps deliver more power, and a balance
shaft to offset some vibrations.

Chrysler/AMC

Chrysler Corp.'s buyout of American
Motors will ereate 4 single, strong mod-
el lineup to compete for more than 90
percent of new-vehicle buyers in the
U.8. With the addition of Maserati and
Lamborghini badges to the pentastar
logo, Chrysler is embarking on exotie
new markets where it has never com-
peted before. How Chrysler works this
out, putting which cars into what kinds
of dealerships, remains to be seen,

Newest models from Chrysler's de-
sign studios are the 6-passenger Chrys-
ler New Yorker, New Yorker Landau
and Dodge Dynasty 4-door sedans.
These are top-of-the-line ears to com-
pete against full-size GM and Ford mod-
els, from the Caprices and LTD
Crowns, all the way up to the Continen-
tals and deVilles,

Appearance of the Chryslers tell
much of their story. They are designed
for the conservative buyer who is com-
fortable with advanced styling, but still
likes the look of elegance. To Chrysler
planners that means an upright rear
window, fairly long hoodline, and sharp
angles in the shape of the body. Body
details include flush-mounted glass for
windshield and backlite and a movable
panel in all four fenders that is spring
loaded to swing out of the way when the
bumper is pushed inward. In low-speed
aceidents, the bumper can slide inward
& couple of inches, then rebound to its
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design position without eausing damage
to the sheetmetal.

Chrysler will make a 3.0-liter V6 en-
gine standard equipment on all New
Yorkers except the New Yaorker Turbo,
while Dodge offers the 3.0 liter as an
option over the Chrysler 2.5-liter Four.
The V6 is imported from Mitsubishi,
and is the same engine that was intro-
dueed on the Chrysler minivans earlier

this year, The 181-cu.-in. 60° V6 devel-
ops acreditable 136 hp at 4800 rpm. Per-
formanee is not sluggish, though 0-to-60
mph is in the 12-plus second range.
Front drive is the answer to so many
questions for the new Chryslers and
Dodges that rear-wheel drive was nev-
er considered as a possibility. First,
there is more room inside the car for
passengers since that transmission
hump and driveshaft housing are elimi-
nated from the floor. “We also eliminate
the vibrations from the long prop shaft,"”
explains one Chrysler engineer. “Then
you get rid of the heavier rear axle, and
make a bigger trunk. Finally, there are
many traction advantages.” For a car

DODGE SHELBY LANEEH‘

driven in the U.S., those reasons make podge Shadow gets new look. Lancer ks avallable with 2.2, 2.2 turbo or 2.5-liter engine.
sense, Chrysler is building a car of basic  Lancer Shelby version has a 1 74-horsepower engine.

What Will Chr

obbiing up thres car compa-
nies—AMC, Maserati and
Lamborghini—as Chrysler
did in the past year, sounds
easy enough. If you have the cash, just lay
it on the counter and take over, But digest-
ing that size of purchase may pose a big-
gar problem. Chrysler could end up with
too many cars in the same showroom. S
Where will Alllance, Medallion, Eagls,
Premier and the whole Jeep line, including
Wrangler, Cherokee and pickups, fit in?

Here's the way the stories that are circu-
lating around Chrysler and AMC head-
quarters in Detroil read now: Jeap is se-
cure. Both the name Jeep, and the
products in its present lineup—aspecially
Wrangler, Cherokee and Coman- |
che—are the real jewels of the AMC
ireasury, Chrysler recognizes that, so
the Jeep line will remain pretty much in-
fact. Jeep will confinue as the 4xd lead-
:rh HTI.EH ﬂm Chrysler takes over. One

ink in 's shield is tha J-10 and
J-20 pickup trucks. They are duplica- If you can't build a better italian car, buy itl
lions of more modern Dodge pickups,

sler Do With All Those Chips?

Another money maker (s the Eagle 4-
wheel-drive sedan. It is almost as profit-
able as the Grand Wagoneer, according
o AMC insiders, but lower sales fig-
ures—>9000 per year—are not in its favor
when Chrysler weighs the alternatives.
One big alternative is a 4-wheel-drive Me-
dallion that is due to be imported in late
1888, This could push the Eagle out of the
picture as early as spring 1988.

“Alliance is a duplicaton,” as one AMC
insider confides. “We look for Chrysler to
keap the OmnifHorizon as its entry level
cars.” That's clear enough. Allance may
not even get through the 1888 moded star-
up betore it is dropped.

Lamborghini and Maserali sports cars
pose another problem. Chrysler owns all

of Lamborghini, so the Countach and

Jalpa sports cars and the 4-wheel-drive
LM-002 can be brought into the U.S. as
Chrysler wishes. There will be changes in
those models, especially in the Countach
since, mlmuﬁ “It's getting to be
an old design.’

Chrysler is still trying to get its Chrysler/

and probably will be dropped from production. Maserali sporis car in production. Only one Maseratl, the 2-seat
Jeep's Grand Wagoneer, the top-of-the-line utility vehicle thathas  convertible, will be sold hers.

been in production for aimost 25 years could live on. “Thera is a lot of AMC had a slick sports car, the rear-engine Renault Alpine, in its

profil in that vehicie,” one AMC official admitied. "Some five or six  plans. But the lalest word is that Chrysler tumed thumbs down be-

thousand [dollars]. Sales have held steady, so it looks like a good  cause the Chrysler/Maserati and the Lamborghinis will cover the

monay makar for the near future as well,” spons car markel.—J.0.

FTEI P PHDTEIS Y HUWPR-REY SLITTON, [BOTTOW) CRHREYSLER CORP. PHOITO
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design that gets the basic jobs done
without fuss and without a high price.
Az for price, look for Chrysler to sell the
new models at a level well below com-
petitive cars from GM and Ford.

Joining the new Dodges and Chrys-
lers in the 1988 lineup, is the AMC Pre-
mier. This 5-place, 4-door sedan iz built
at a new assembly plant in Bramalea,
Ontario, Canada, just outside Toronto,
Based on the Renault 25 chassis, the
Premier features a body designed by
Ital Design of Turin, Italy, especially
for the American market. [ts shape and
overall appearance are those of a mod-
ern European sports sedan, which will
serve it well as it competes against cars
like Ford's Taurus/Sable now, and later
when a 2-door version lines up against
General Motors' GM-10e—Grand Prix,
Cutlass Supreme and Regal. While the
car has 4 strong aero Appearance, aero-
dynamic features were downplayed
when quality orstyle were affected. For
example, glass-to-body surfaces are not
completely flush, to aveid assembly
problems that may result in poor quali-
ty, and body lines have a crisper appear-
ance than they would if only wind tunnel
data were followed.

Standard engine in a front-wheel-
drive powertrain will be AMC's own
2.5-liter, 150-cu.-in., fuel-injected Four
that develops 111 hp at 4760 rpm. AMC
points out that this output is higher than
many Ford or GM midsize cars,

Optional on Premier is a fuel-inject-
ed, 3-liter, 90° V6 that generates 150 hp
at 5000 rpm. This engine is the latest
version of the V6 developed jointly by
Renault, Volvo and Peugeot and has
been in production for at least 10 years
(the De Lorean was powered by a ver-
sion of this VG),

Its aluminum block has iron eylinder
liners while the crankshaft has its piston
journals offset 30° to reduce vibration
and promote long life,

Other technieal highlights include in-
dependent rear suspension and 4-wheel
dize brakes. Transmissions are a 5
gpeed manual and a 4-speed overdrive
automatic.
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Premier's interior is roomier than any
of its competitors in the midsize class,
and could qualify as a large car under
EPA classifications. Seats are, in the
French manner, more comfortahle and
body holding than those of U.5. ecars.
Cushions are thicker, while the con-
tours fit more snugly at the sides.

A heavy dose of electronics faces the
driver in the Premier instrument panel,

Devices like speedometer, turn signals,
heater warmup delay, trip computer
and temperature control are electronie,

Premier's turn signal is unique, but
its operation takes some getting accus-
tomed to. The signal lever does not re-
main in a down or up position when a
turn is signaled.

Instead it switches on the turn signal,
and immediately returns to its centered
pogition. A gong sound indicates cancel-
lation after a turn.

Other models in the Chrysler/AMC
lineup remain pretty much unchanged
for 1988, though some may be models
dropped as Chrysler merges the lineup.

One car that seems certain to be kept
in the eompany for an indefinite time is
Chrysler's L-body. That is the Horizon/
Omni nameplate. “We've had those cars

Premier, needed as part of AMC lineup, may
be an orphan because of takeover,

in the casket a number of times, but
public demand keeps them alive," one
Chrysler official reassured writers at
the 1988 preview inJune, “It'sone of the
beat basic transportation buys on the
market.” Chrysler will build the car at
an AMC plant and offer a number of in-
centives to price shoppers. New this
year is fuel injection.

Look for the Plymouth Sundance Ral-
ly Sport and Dodge Shadow ES special-
ty models to attract buyers who want
the room of a sedan and sporty styling,
Sundance Rally Sport has a new frant
fascia with fog lamps, 2-tone paint and a
luggage rack as standard. Shadow ES
has a similar front fascia with fog lamps,
in addition to lower-body and front
wheel well flares, deck-mounted spoiler
and unique styling. Wheels on the ES
are 15-in. aluminum alloys,

One of Chrysler’s hottest performing
models is the Dodge Lancer Shelby. For
power it has a 174-hp intercooled and
turbocharged engine. Ride height is

lower than the standard Lancer, even

thnugh 15-in. tlres are ntandaﬂl E-.wuy
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BUICK REGAL

MNew GM-10 cars are mechanically related,
but finally get separate sheetmetal. For ex-
ampile, note different rear-window/C-plilar
treatments: Bulck Regal's conservative, Pon-
tiac Grand Prix Is aggressively sporty, and
Cutlass gets the aero look, all in keeping
with divisions’ new Identitles.

bars are solid steel rather than tubular.
You get a stiff ride, but the car holds its
own in fast company.

General Motors

Don't ecount out the champ, For 1988,
GM has enough new models to convines
maost skeptics that it is ready to reclaim
dominance in the U. 5. market. And the
corporation is zeroing in on what got it
to the top of the heap—performance and
stvling. Here's what to look for:
B Three new personal coupes
Buick, Oldsmobile and Pontiac,
& Restyling of the Eldorado, and more
power for Cadillac's aluminum VE,
B A signifieant new enging design in the
Olds Quad-4.
® Mujor freshening for 2-door Cavalier
and Sunhird.
® More power {or the 3.8-liter V6.
® d-wheel-drive on the Pontiae STE

Firat thing you notice about the new
tegal, Cutlass Supreme and Grand
Prix is how different they look—both
from lust year's models and from each
other. The big differences in appear-
ance did not happen by chance. GM
knows that it can't continue making cars
that look alike. Dealers, buyers and the
opposition’s  television commercials
drive that point home. The message
came back so0 strong, that GM told its
divisions what they should stand for,
and that is what you see in the contrast
in shapes.

Buick will coneentrate on building

from
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OLDSMOBILE CUTLASS

cars for the more conservative buyer
who values elegance above sportiness,
You see that in the traditional look of
the 19858 Regal, with the more formal
roofline, and a balance between the
lengths of the hood and deck. However,
chassis details are not conservative. Re-
gal, like the other GM-10 cars—Grand
Prix and Cutlass Supreme—uses a fuel-
injected 3.8-liter V6 engine, rack-and-
pinion steering, rides on 4-wheel inde-
pendent suspension, and has 4-wheel
disc brakes. A disappointment is the
performanece of the V6 engine. It devel-
ops & weak 125 hp, well below what you

PR PHCTOS BY HURPHREY SLITTON

would expect for a personal coupe. The
sole transmission is a 4-speed automat-
i, but GM is planning to add a manual
transmission Lo Lhe options.

In a switch from earlier practice, the
Regal will not share any of its exterior
sheetmetal with the other two GM-10
cars, a result of the decision to make
each car as distinctive as possible even
though they may share the same chassis
and powertrain,

Faor all its traditional body lines, the
Regal is no slouch when aerodynamic
numbers are compared. The new body is
said to be 33 percent more asrodynamic
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CHEVROLET CORVETTE

Corvette gets 17-in. wheels to make room for bigger brakes, Cavalier gets sheetmetal
changet. and revised C-plilar on its hard-roof models. Sunbird gets new rear shestmetal.

than the older Regal, thanks mainly to
the flush-mounted glass and the “doors-
into-roof” construction. Taken togeth-
er, the 2 B-liter engine, 4-speed auto-
matic transmission and improved aero
shape result in 20 mpg on the highway,
20 in city driving, Last year, the best
fuel economy the Regal offered was 19
city/24 highway.

Under a new plan at GM, Buick will
have the Regal in showrooms this fall,
while the Grand Prix will be available in
mid-winter, Cutlass Supreme will be
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out next spring. The staggered intro-
duction dates are caused by each car
having its own assembly plant. Buick's
plant will be ready for production first,
g0 it will have the first model on sale.
Grand Prix is the sporty styling lead-
er of the GM-10s. The hoodline drops
more steeply, while the rear window
has a flatter, more streamlined profile.
That, plus other less obvious touches,
keep the Pontiae version distinetively
different from its cousins. Three ver-
sions will be built, the base Grand Prix,
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the LE and the SE. The three levels
differ in instrumentation, exterior ap-
pearance, wheel and tire options, and
paint schemes. SE is the Grand Prix
with the sportiest appearance. Special
styling for this model includes aero pan-
els all around the bottom of the front and
sides, dual exhaust pipes and 1-color
paint for the car and its 15-in. cast-alu-
minum wheels,

The Grand Prix 3.1-liter turbo, a one-
of-a-kind concept car, illustrates what is
possible in a GP of the future. The en-
gine is modified by MeLaren Engines,
Ine. It's a 3. 1-liter GM V6, which iz both
turbocharged and intercooled. Output
s muscylar 205 hp, Transmission is a b-
speed, Getrag-designed manual that is
built by GM. Add-on body paris lower
the front air dam and skirt the entire
lower perimeter of the car. Pontiac uses
its top-rated suspension gear with stiff-
er springs, altered shock valving and
larger stabilizer bars. For traction,
there are Goodyear 16-in. tires with as0
aspect ratio. The significance of the
MeLaren GP is that it tests the limits of
horsepower that can be control-
led—then uoltimately mass produced
—in a front-wheel-drive chassis.

(Mdsmobile's role under GM's master
plan is to concentrate on selling cars
that are slightly ahead of competition,
both in appearance and technology. In
the styling of the Cutlass Supreme, you
can see the shape of that plan. Most dis-
tinctive is the modern interpretation of
the Olds split grille. Smaller headlights
give this part of the car a lower, more
horizontal appearance. At the rear, the
shape of the backlite and C-post are dis-
tinctive. The wraparound glass of the
backlite is similar the Celica, and im-
parts the same ahead-of-the-pack ap-
pearance that Olds is looking for.

Like the Grand Prix, Cutlass Su-
preme will be built in three versions, the
base coupe and two upscale models with
SL and International-Series badges.

Cadillac does not have a complete new
car to match the GM-10s, but the luxury
division of GM has been busy tidying up
two projects that need attention. En-
gine power is one. The workhorse en-
gine for Cadillac is the aluminum V8
that is used in deVilles, Eldorados and
Bevilles. Its 1988 version is 4.5 liters in
displacement, bigger by 10 percent than
the 4.1 liter in the 1987 models, and
more powerful by 20 percent.

Horsepower is now 155 at 4000 rpm.
Cadillac claims that the new engine will
accelerate the Eldorado from a standing
start to 60 mph in just over 10 seconds.
That i the kind of performance Cadillac
drivers have missed for more than a de-
cade, and the kind that gave Cadillac its
long-held preeminent position among
luxury cars. Just as important is the fact
that Cadillac’s aluminum V8 is now the
highest rated in GM's engine lineup for

af
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CADILLAC ELDORADO

Cadillac Eldorado sports revised look In response to a survey of shopper's comments.

quality, reliability and durability, a
complete reversal from where the en-
gine was two years ago. Because of the
added power, Cadillac reset its power-
train so that there is less downshifting,
and less need for high revving when us-
ing part-throttle aeceleration. That
means, in passing situations the car
does not downshift as readily, vet the
power to accelerate is equal to that of a
lower gear in the 1987 engine. The over-
all effect is a quieter engine, and less

transmission shifting. The Eldoradois a
car that's longer, wider and overall
more elegant and substantial. Yet the
only major change in E-body dimension
ie that the rear fenders are 2 in. longer.
More defined horizontal lines in the
fenders and hood, and a bolder grille do
the rest, making the car look bigger.

Oldsmobile engineers, under chief
Ted Luckes, developed the Quad-4 en-
gine to be one of GM's workhorse en-
gines of the future.

‘ Eldorado: Still Going For The Gold

he quick fix. You have to ook

closely fo see the resulis—a

slight refinement in the shape of
| the fenders, grille, hood and tail-
lights for a longer, more massive look.

What you don't see is the 51-week, re-
cord time that Cadillac took to develop El-
dorado’s new appearance. Within weeks of
the cument Eldorade hitting dealer show-
rooms, negative buyer reaction told Cadil-
lac that the car needed a change, and ina
hirry. It looked too small, not slegant
enough, and its appesrance was to0 close
to that of other GM models that sold for thou-
sands of dollars less than the Eldorado’s
$25,000 tag. Buyers wanted mare. All the
handling advantages of the new Eldorados
were greal, but the cars did not have the
imprassive appearance of the past.

“"What wa did was make subtie changes,
just enough to alter the car slightly,” says
Dennis Little, Eldorado’s design chial. “But
the car is basically fine. We didn't want to
change its character radically.”

Thosea subtle changes are in the shape of
the fenders, hood, grille and taillights. The
front fenders have a small ridge on top, lift-
ing the line just enough to define the fender
when viewed from thea side.

"The hood has a slight ‘power blister’ in
the middie, where the driver sees it all the
time,"” Litthe points out.”"We found that a
buldge of that sort is important to drivers, a
big improvement over the smooth hood of
last year. You may not notice it when driv-
ing, but that little kickup means power."”

In the same way the grille has a beefed up
appearance. "We added a plan view (more
shape) with a peak at the top and put in
soma mare bright metal.

What wa were trying to da |5 to gel the
cues ol the oid Eldorado in the new car

58

—make il look longer.” One major change
that gives the car a longer look is the line at
the top of the rear fender. It carrias forward
into the body instead of curving upward at
the rear window, That line leads the eye to
think the trunk is longer, ends the breakup of
lines between passenger compartment and
rear fenders. Finally, says Little “we added
2in. 1o the rear fender extensions, then put
in wraparound taillights that bring back
some of the jeweiry of the old car.”

With all its performance boosts and styl-
ing refinements, Cadillac still has a long way
o go belore it reaches the “Standard of the
World” level it held for so long. What it
needs is a new kind of car, one that is truly
"world class” both in exacution and prica.
From what Cadillac insiders are saying, that
car is on the way.—J.0.
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Dennis Little made all the possible changes
he could to restyle Cadillac’s Eldorado.

The 2.3-liter 4-cylinder has some of
the latest passenger car technology in
its design, including double overhead
camshafts with 16 valves for high-speed
operation and freer breathing. Hydrau-
lic lifters cut down on valve noise, while
the shape of the combustion chamber
permits an unusually high, for regular
fuel, 9.5:1 compression ratio. The en-
gine has no sparkplug wires, and re-
guires no timing adjustments. Luckes
claims that the Quad-4 develops 150 hp,
and that when matched up with a 5-
speed manual transmission, accelerates
the Cutlass Calais from 0-to-60 mph in
an impressive 9 seconds. With the auto-
matic transmission, which is a tick slow-
erin acceleration, fuel economy is rated
at 24 city and 33 highway by the EPA.
The Quad-4 will be optional on GM's
subcompact Calals, Skylark, Grand Am
cars in 1988, but will be in more models
a8 production accelerates.

Chevrolet's Cavalier and Pontiac's
Sunbird coupes and convertibles have
new skins that give the cars a more up-
to-date appearance for 1988,

Aero shapes for coupes and convert-
ibles are more modern in appearance
with all new sheetmetal, flush head-
lights and integrated lower body pan-
els, The hatchback model has been
dropped. Station wagon and 4-door se-
dans have new front ends that match
those of the sportier 2-door models.

Power increases seem to be the order
of the day for GM. The 3.8-liter V6 that
is used in big Pontiacs, Oldsmaobiles and
Buicks was bumped up 10 percent in
horsepower to 165 for 1988, Buick, the
lead division on this engine, claims that
the changes that brought about the in-
crease are so sweeping that the engine
has a new designation—3800 V6.

The 3800 is the same size and
shape—ad.8liters, 80° V—as the VG used
in last year's cars. But changes are no
less than sweeping. They include;
® Twenty-three percent less recipro-
cating mass and a gear driven balance
shaft for more smoothness.

B Repositioned fuel injectors.

B [nereased power that allows trans-
mission changes for smoother shifts.

B Left-side pistons set farther forward
than matching right-side pistons.

Crankshaft journals are still offset 307
in the V6 to reduce vibration, but the
addition of the balance shaft and the re-
positioning of the pistons leads to even
maore smoothness. Buick claims the en-
gine now has all the smoothness of a V8,
but continues the fuel economy of a Six.

Pontiac's 6000 STE is available witha
d-wheel-drive system. An independent
rear suspension uses a composite fiber-
glass rear spring similar to Corvette,
anid modified truck front axles. The full-
time system has a stroked version of the
2.8 V6 that displaces 3.1 liters for 180
Ib.-ft. of torque, up from 160. m™
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SPUTNIK

arly in the evening of
October 4, 1957, an
American clinked the

side of a glass, silencing the
reception room at the Soviet
Embassy in Washington,
D.C. Geophysicist Lloyd
Berkner faced an elite erowd
of seientists who had been
digeussing plans for launch-
ing rockets and satellites to
study the Earth.

“1 wish to make an an-
nouncement,” Berkner said.
“1 am informed by The New
York Times that a satellite is

in orbit at an elevation of 900 kilometers.”

s

Thirty years ago this month, a tiny silver
orb launched from the Soviet Union
signaled man's introduction to the Cosmos.
Today, satellites affect nearly every aspect
of modem living—from improved communi-
cations to managing Earth’s resources.

BY GURNEY WILLIAMS IlI
PM Illustrations by Dean Ellis

A battery, a thermometer, a trarsmitter—Sputnik had no real scientific
value. But It did move man's thinking beyond Earthly confines,

ere That

fights over who owned the new territory of space

Z-frequency radio. The radio
quit in little more than three
weeks, The satellite stayed
up for just 92 days.

But the successiul orbiting
of the Soviet sphere changed
the course of American histo-
ry in ways that conld be ap-
preciated only in later vears.
The Soviet RD-107 rocket
thm !:sl]nl'hi'ﬂ Hlfru.rnrf; illu-
minited our IENORAnce, and
launched ws into a fearful,
heady flight to catch ap. It
spawned dozens of UFO re-
parts, and melodramatic
. The Soviet

SHELL

Noone had ever heard such news before. But the real shock
came in the rest of Berkner's short speech. “1 wish Lo congrat-
ulate our Soviet colleagues on their achievement.”

As a satellite, Sputnik I was little more than a bulky ther-
mometer attached toa simple radio transmitter. It carried no
sophisticated instruments. Much of the interior space inside a
sealed aluminum casing 22,8 in. in diameter was taken up with
chemical batteries, bathed in gaseous nitrogen, powering the

IHER 1987
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feat boosted the political fortunes of a 49-year-old Texas sena-
tor named Lyndon Johnson

|,-|nl_[ before “Star Wars,” it fueled a young and seeret
movement of military experts urging President Dwight D,
Eisenhower to develop a defensive shield against & Soviet
missile attack., And it set off a little-known search for an
American satellite strong enough to survive a wild ride atop a
prototype, intermediate-range ballistic missile



REVOLUTION IN SPACE

A catalog of some of man'’s most significant achievements

in satellite technology.

. 7110162
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SATELLITE

Soviet Premier Nikita Khrushchev
had given warning. “We will bury you.”
But capitalism seemed to be working
well in the months and weeks before
Sputnik took off. Engineers just out of
college could aspire to a starting salary
of $10,000 a year. It was enough to live
well. A half-chicken dinner at Howard
Johnson's in New York cost $1.95. A
Chevy 2-door V8 sport coupe went for
$2399. The sticker price on Ford's Cus-
tom 2-door V8 sedan was $1772, The
cover price of POPULAR MECHANICS
was 35 cents,

American scientists had geod reason
to be confident. More than a year before
Sputnik, 1U.5. rocket designers were
closer than most people knew to over-
coming the technical problems of
launching a satellite. As it was ex-
plained to high school students in the
mid-1950s, the problem was like trying
to keep a marble cireling inside a funnel.

&0

\L %

'\, BUREAU SATELLITE
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FIRST \MEATHER

If it moves too fast, the marble shools
out of the funnel. Too slow, and it drops
down the funnel's hole. Step One in sat-
ellite scienece is accelerating the satellite
to the precise speed where centrifugal
force balances gravity. Sputnik’s ellip-
tical path through space requirved an in-
jection-into-orbit speed of 18,000 mph,
or 5 miles a second.

The algebra of such an achievement
was second nature to the former Ger-
man rocket designer Wernher von
Braun. Recent interviews with his con-
temporaries indicate that in the early
1950s, he worked on detailed plans for
launching an American satellite, al-
though an informal security-classifica-
tion system had prevented him from de-
seribing the plans publiely. But von
Braun and many members of the team of
the Army Ballistic Missile Agency
{ABMA) knew that they could have loft-
ed a satellite on September 20, 1956,

That was the date of a highly secret
test flight of a 3-stage rocket that looked
as though it had been put together by

| ORBITING
A

STRONOMICA
OBSERVATORY Nl
1247148

FIRST ORBITING
TELESCOPE

{

committee, because it had. The first
stage was a liquid-fueled Redstone built
by ABMA, in Huntsville, Alabama.
Two upper stages, one ingide the other,
were perched on top of the Redstone's
nose as if a juggler had been able to bal-
ance an oil drum on the point of a huge
gumdrop. These stages, the “ofl drum,”
had been built by the Jet Propulsion
Laboratory in Pasadena, California.
The first upper stage was a ring of 11
small, solid-fuel rockets, scale models
built for testing another Army missile
called the Sergeant. Nested inside this
cluster was the second upper stage,
comprising three more mini-missiles. A
small, B4-pound dummy nose cone was
perched on top of the two rocket bun-
dles. Adding to the impression that the
rocket was a juggling act, the upper
stages were kept spinning, at 750 revo-
lutions per minute,

“The upper stages had no guidance
capability of their own," says Walter J.
Downhower, who now does strategic
planning and analyvsis for JPL. "So we
spun them up just as a rifle bullet is spun
as it goes down the barrel of a rifle.”
Strange as this craft locked, it rose
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THE WIND

Dacron flies as we make a full-rigged assault on five of America’s hottest small sailboats.

diling has a bold new image, today. Instead
of yachting caps and blue blazers, it's hard-
driving America’s Cup athletes, and high-
Mying catamaran sailors who hike out over
speeding airborne hulls like a balancing act on the
highwire. Because of this newfound vigor, ‘sailing is
experiencing a resurgence in popularity and an in-

fusion of mew boat des

Close look at five of hot, new, small

an;ltea-t mmmm the citywhere the

Ameriea’s Cup now resides—san Diego, California.

For our test, we chose boats that represent dis-
tinetly different approaches to sailing. They are
the 12-1t.; 11<in. Zuma, the Holder 14, the Hobie 17
catamaran, the Super Ray 17 and the 18-ft. Prindle
18-2 catamaran. Each has its own strengths and
weaknesses, as you'll see.

PM decided to take a

BY CHRIS CASWELL, PM photos by Skip Gandy

Fiying on ane hull, the Hobie 17 slashes
the water with sallors hiked way out
:mmmsmmm

Zuma !

Zuma is the newest offering from Alcort Sail-
boats. Itarrived at our testingsite perched jaunti-
ly atop one of the smallest import cars on the road

- and was ready for launching within minutes.

“In the water, the st _hard-chined hull and -
snhul.unt.i.n.-llrm ive itexcellent stability. And -
for a small boat, its cockpit s surprisingly roomy.”
Other clever design clements area reversed tran-
som, like those on America's Cup vachis, and a
klﬂl -up rudder assembly that attaches to a
unigue, easy-to-use spring-loaded pintle.

Undersail; the Zuma was just what you'd expect

~Trom a boat aimed at novice sailors, sensitive but

forgiving, and fast enough forsome family fun.
As the least expensive boat in our test ($995),
idiosynerasies we  discovered were probably




caused by price constraints, The cockpit
is supposedly self-bailing, but water
continually seeped in through a transom
flap, and the mainsheet blocks jammed.
Most surprising was the lack of non-
slip surface on the foredeck, which be-
came as slippery as ice when wet, Aside
from this omission, the finish on the
easy-to-sail Zuma was superb.

Holder 14

Created by racing designer Ron Hold-
er, the hard-chined Holder 14 is both
forgiving and fast enough to embarrass
many racing dinghies. It also has a 6-ft.
beam and a huge cockpit with enough
room to handle a family of six.
Sloop-rigged, the Holder has an op-
tional roller-furling jib that works likea

window blind, and the top 25 percent of
the mast features the nonconductive
Hohie Comp Tip, which protects against
the dangers of overhead power lines.

As immense as the Holder's cockpit
is, it has a teak-covered well for the
spring-action centerboard that's an un-
expected obstacle when crossing under
the boom. Despite this, the sprightly,
ultrastable Holder still had the most
comfortable cockpit in our fleet, with
wide seats and backrests.

Super Ray 17

Dockside next to the other boats, the

Super Ray looked like a red-hot Lam-

borghini in a parking lot full of VWs,
Designed by racing sailor Glenn Hen-

derson, this scorcher's most striking

features are its radically winged side
decks, which flare out to a beam of near-
ly 8 ft. from a waterline width of just 4
ft. The result is that the crew has plenty
of space for sitting or hiking out.

Every element on this innovative
boat features superb performance de-
sign: sloop-rig with tapered aluminum
mast, roller-furling jib and healthy 191-
g.-ft. spinnaker; cutaway self-bailing
transom; and a clever system of color-
coded lines and cleats for pinpoint con-
trol of the sails. Get the Super Ray
trimmed and in a groove, and it's an ex-
hilarating boat to sail.

The only complaint we had was witha
slightly wobbly tiller, which could be
cured with a few well-placed shims.

Not a person walked by the Super

TEST PARAMETERS

Each boat sailed the waters of Mission
Bay, in San Diego, California, and Lake
Morena, a mountain resenvoir about an
hour from the city. The boats were sub-
jected to a wide variaty of wind and water
conditions, and trailering. Sailing was
done solo and with & crew over a course
that required tacking, jibing, close
reaches and downwind runs. Direcl com-
parisans were nol made because of the
varying hull shapes and sail areas.

SAILBOAT MODEL

SUPER RAY 17

HOBIE 17

Rigging Characteristics

Swifl a_ﬂd?mp;_ need 2 people 1o step rnna'._

LOA/Baam/ Draft'Weight 177074320 Ib. 17/8'1"677300 Ib.

Rig/Sall AreaMast Haight Sloop162 8g. . + 191 sq. M. spin23'6" Cat'168 sq. H.27'7

Cochkpit Size L ¢ 'l‘i'_laﬂ-]:lﬂh? ralled side tanks and wings 57T = 8'8 tramp, plus 8" x 15" racks

Stowage Area 217 x 15 deck hatch for cooler and more " None

Sealing Space 4 adults; race with 2: roomy and weighl senssdve 4 mduits; race single-handedly 5|,|.;|.:.|_u.-_:, L;W
Under Sail = l'-.l.'nﬁ,'. TBSDOI'IEI-"EI'IEIEEEII'"EIFI'I'I{*—[ -nsl"-_grn il Tacks easily; sensitive 1o crew weight; solid performer

Awkward halyard lock: need 2 peopée to raise mast

Price As Tested S6200 53595
Address 14231 80th St M., Clearwater, FL 33520 Box 1008, Oceanside, CA 92054
] POPULAR MECHANICS » OCTORBER 1987



————

-E? —
“SUPER RAY 17
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Ray without stopping to admire its radi-
cal wings and splashy appearanece.

Hobie 17
The Hobie 1715 a cat of a different stripe
compared to catamarans of the early
1960s. This new, second-generation
version has razor-thin huolls and a
streamlined deck arrangement. The re-
sult is a high-performance boat that's
intended to be raced by a single person,
though it's large enough to carry four.

Like the Super Ray, the Hobie has
wings or racks—a pair of curved alumi-
num frames with a vinyl seating area
that supports 3560 pounds. Also new are
centerboards in each hull.

Despite its cat rigging—a single
mainsail without jib—the 17 snaps

around like a monohull, a vast improve-
ment over earlier eats, which tended to
die during a tack. One drawback is that
the low-swinging boom requires the
erew to flatten on the deck.

Our only other problem was with the
locking arrangement for the mainsail,
which was difficult to raise and then re-
fused to lock or release easily. Howey-
er, a little wax on the sail slot should
cure the problem.

Prindie 18-2

Largest and fastest of our fleet was the
Prindle 18-2, another second-genera-
tion catamaran. Unlike the Hobie, the
Prindle has a sloop-rig and double tra-
pezes for racing with skipper and crew,
A clever hinge holds the 29-ft. mast in

the proper position for stepping and
makes it an easy boat to rig. Its halyard
lock system allowed the mainsail to elick
easily in and out of place.

Under sail, the Prindle was balanced,
responsive and easy to tack. [ts knife-
like bows sliced through Mission Bay
waters during close reaches and the
wake stretched out behind like twin
white jet trails. Then, when flying a hull
and powered by a sudden gust, it took
off like a rocket. For sheer ecstasy of
speed, you can't beat a well-designed
catamaran.

So that's our lineup of hot, small sail-
boats, Pick the speed you want to go,
the price you want to pay, and take your
choice. You can't go wrong riding the
wind with this fleet. ™

PRINDLE 18-2

ZUMA

HOLDER 14

18"/8'6"/2"1"/365 Ib.

121175287127 Ib.

Sioop 233 sq. H.28'9

Cal'B5 sq. f/18°

6" x T'1" rampoling

13'8"/6"2°73 21385 Ib.

Sloop 107 sq. 18T

4'9 long with 157 side tanks

8’ long with 12° molded seats

6" access poris in hulls plus trampaoline pockels

6" access hatch nlo foredeck

2’ = 8" x 34" molded bin

4 adulis; race with 2: spatious

2 adults or 3 childran; space enough to move

Fast and powerful] tacks easdy; superh racer

Stable, h:n'gll'mg. wirl, ';;np_erb trainee

& aduits; race with 2. copious

EI,;Iprls-ll'll.'J‘I',- Ias! daysallor with suparh stability

Excallent hinged mast, nead 2 to raise mast

Simplast n the fiest

£4000

51185

B48 Airport Rd., Fall River, MA 02720

South Leonard SL., Waterbury, CT 06708

Simple rigging; hinged mast can be rased alons

52530

Box 1008, Oceanssda CA 92054
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ROLLER

A national aerobatic champion describes what it takes to stay on top in
one of the world’s most demanding sports.

t's a typical air show, one of

the 20 air shows where I per-

form each year, and once

again only one thing—{lying
well—takes on any real impor-
tance. | get the canopy latched
down and I'm ready to go. The
chute might be jamming me in the
back, the harness might be pulling
at my shoulders, but the only
things | feel are my left hand on the
throttle, my right hand on the
stick, and my two feet on the rud-
der pedals. I'm cramped inside the
cockpit of my Laser 200, but I'm so
intent on what I have to do that I
don't notice anything else,

My routine usually starts when 1
talk to the crowd over the radio
while I'm positioning the Laser at
the end of the runway. Then [ power up, put the
smoke on from the exhaust manifold, and as the
plane begins to roll, I perform a general check to see
that everything is in the ballpark.

When I get positioned properly and the speed is
right—boom! 1 hit it. I pitch up and get the show on
the road, Fromthere on, [ rarely look back. If I place
the airplane correctly at the beginning of the rou-
tine, and the numbers are what they're supposed to
be, I don't even have to look at the ground.

Knife edge—bang!—snap roll off that—wham!
—come back with a half-loop roll, push outside, a
five-eights loop, right roll, outside snap roll, down
inside loop and—zapl—a snap on top of it. Multiple
verticle rolls, spin off the top, come back down, 4-
pointed horizontal roll, then inside to a five-eights
loop. After that, it's an outside one-and-a-half snap
roll to upright, to a vertical square loop, inverted
roll-and-a-half—woosh!—to a 4-point hammerhead.
Then hang on tight for a down, full inside snap, an
octagon loop, two points of a 4-point roll, to a hori-
zgontal cap off. A quick speed check and then push
down to a two-and-a-half inside snap with an invert-

BY LEO LOUDENSLAGER

Leo Loudenslager represents the
best in a pursuit that requires
determination, skill and courage.

ed recovery. Pushing out, I finish
upside down 20 ft. off the ground.
Throughout, hands, eyes, feel are
in a constant dance inside the tiny
cockpit, mind and muscle in tune
with my machine. I like to think of
it as my violin, the instrument [ use
to express myself,

I'mexhausted when [ get back on
the ground. Sweat runs into my
eyes, and on cold days the canopy
fogs over with condenszation. But
the fatigue and bruises are worth
it. As long as ['ve been an asrobatic
pilot, I've never lost the thrill,

But there's more to this kind of
flying, Sure, an airplane is an air-
plane. But the difference in flying
aerobatic is that it's an expansion of
all the basics, It's not a completely
different world. It's just going farther out, Where
flying a Cessna 150 is a certain number to the third
power, flying the Laser through an aerobatie rou-
tine is the same number, but to the fourth power or
the fifth power. The number is the same, the power
that you raise it to is different,

And flying aerobatic requires a different type of
psychological equipment. You kiss the ground with
the wrong attitude and that's the last time. You
don't get any second chances. Only when | agreed
with myself that flying aerobatie planes was worth
dying for, could I control the fear and fly at my best.
Heavy stuff for anybody to come to grips with, and
not necessarily on the list of choices 1 thought 1'd
ever have to make.

I started out as a fat teenager from Columbus,
Ohio, with a big dream. 1 joined the Air Foree and
worked as a B52 mechanic, meanwhile taking flying
leszons on my own and building experience. 1 at-
tended the Reno Air Races in 1964 and marveled as
Bob Hoover did his aerobatie routine. Later, in
1967, at an air show at Burke Lakefront Airport in
Cleveland, I saw Harold Krier and Charlie Hillard

PR PHOTDE By BLIDD DAVESDN
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to learn how to fly like that!

It took me about three years to build
my original airplane. It was a Stephens
Akroand it has evolved into my present
Laser 200, Today there’s very little left
of the original.

In one yvear—1975—we sawed it in
half, threw away the front, and began
redesigning the plane from the tail for-
ward, Between 1971 and 1976, I tried
three different prop spinners, five
props, three cowlings, three instrument
panels, two new wings, two forward fu-
selages, two canopies, two tails, three
engines. ['ve modified and remodified it
over the years to the point where it's
one of the most capable aerobatic air-
planes flying today. It has been copied
widely.

There never was anything really ex-
otic about the airplane. It's made pri-
marily of fabric-covered 4130 chrome-
moly tubing for the majority of the
fuselage and wood for the wings.

Wood in this day and age of compos-
ites? Sure! Because it gets the job done
in a lot of places as well or even better
than anything else available. Wood is
relatively light, and it's really great for
taking the kind of G loads an aerobatie
airplane develops.

The engine in the Laser is straightfor-
ward. It's a Lycoming [0-360-A1A. The
“I" stands for fuel injected, “0" for op-
posed eylinders, and the 360 is the cubie-
inch displacement. It's basically the
same 4-cylinder engine used in your ev-
eryday Piper Arrow.

Where things change is in the heavier
crankshaft and in the lubrication sys-
tem. You have to insure a pood il sup-
ply even when the engine is operating
upside down, and that's not easy. In the
old days, we'd consider ourselves lucky
if we got 100 hours out of an engine.
Today, thanks to the work of guys like
Frank Christensen, who builds the
Christen Eagle and Pitts Special, we're

The fuel system in my plane will hold
10 gallons, but we'll put in only four or so
during a show because we're so weight
critical. It's rigged so that the fuel feeds
through a 1-gallon tank that seals off
when the plane goes inverted, making
sure that we have at least that gallon to
fly with upside down.

With its midwing dezign, the Laser is
shaped very much like an arrow. There
are a lot of advantages to having an
aerobatic airplane symmetrical in all
planes. Most airplanes are configured
asymmetrically in a number of ways to
offset various factors encountered in
flight—engine offset to counteract
torque, for instance, or wing twist be-
tween root and tip to improve stall char-
acteristics. But it’s a problem with an
aerobatic airplane. When you're flying
upside down half of the time, left be-
comes right and right becomes left. Up
becomes down and down becomes up.
Everything is reversed. It's best to
keep things perfectly neutral so that the
same control pressures produce the
same results, no matter what attitude
the airplane is in.

When people ask me how flying the
Laser feels, I tell them it hurts a lot. 1
often get bruises across the top of my
shoulders from the shoulder harness.

And there is a lot of pressure, espe-
cially with the negative Gs. Negative Gs
push the blood into your head. Positive
Gz push the blood out of vour head and
down toward your feet. Some experts
say the shorter you are the better off
you are as an aerobatic pilot for this rea-
son. Positive Gs can cause gray-out, and
finally the dreaded blackout. A combi-
nation of positive and negative Gs in
quick succession can cause disaster.

When I began flying yvears agoin real-
ly hard competition, the whites of my
eyves would get almost solid red from
broken vesselz. That doesn’t happen
anymore. | know I've become resistant

show work is also less demanding physi-
cally than competition.

In competition, aercbatic pilots pull
nine to 10 positive Gs and up to eight
negative Gs. The negative Gs are the
ones that really tear you up. About the
worst situation you can get yourself into
is an outside maneuver with plenty of
negative s, followed by a really hard
pull which produces the positive Gs.

The mental game can be just as im-
portant to suecess in competition, in air
gshows—and in ultimate survival. Be-
fore [ get in the plane, [ like to be alone,
I'm getting myself psychologically set
to fly

I go over my routine in my head. A
good pilot, a smart pilot, doesn't ad-lib.
He knows exactly what he’s going to do.
He's got all the air-speed numbers and
everything else right on the money.
When a few seconds can be the differ-
ence between life and death, you don’t
have the luxury of thinking things out.
From beginning to end, the aerobatic
pilot has to have everything down pat.
I've been accused of being antisocial, of
being a recluse, because of this. But it
has to be that way. Only one thing is
important. The flying.

They say the very moment you think
you've attained humility is the point
that you've lost it. I think it's the same
with perfection. The moment you think
you've attained it, is the moment you've
lost it. But it’s the striving for perfec-
tion that I enjoy most. One degree here,
two degrees there. 1t all adds up to try-
ing to do your best.

How long will I do this? As long as 1
can put on a first-class performance.
When I feel my performance iz second
class, when I'm just sluffing off, just
petting by, it will be time to hang it up.
But as long as my flying can raise the
hair on someone’s arm, including my
own, I'll be out there pulling Gs with the
best of them. ™

INSIDE THE LOUDENSLAGER LASER 200

ARTICLILATED SHOWEL
(BALANCES AND LIGHTEMNG AILERORN FORCES|

Bud Light, Leo Loudensiager's Laser 200, Is a

6Ha

strong and simple aerobatic plane made of wood, tublng and fabric.

PA ILLLSTRATION BY GECRGE RETSECK

POPULAR MECHANICS # OCTOBER 1787




ITS MASTER'S VOICE

oratory, not far from historie Con-

cord Bridge, Raymond Kurzweil is
contemplating revolution. Neither sol-
dier nor politician, Kurzweil is an inven-
tor who has been compared to Edison
and Marconi. His specialty is artificial
intelligence, or machine intelligence.
Kurzweil creates machines that think.
Realization of this once impossible con-
cept, he and others are certain, is the
shot that will trigger a second industrial
revolution worldwide,

“The first industrial revolution
spawned machines that multiplied our
phyeical capabilities, extended the
reach of our musecles," Kurzweil ex-
plains. “The new age is multiplying our
mental capabilities.”

One artificial intelligence expert, he
notes, prefers to call machines that
think “power tools for the mind."

Some of these machines will also
serve as a declaration of independence
for the handicapped. In the 1970s, while
still in his 20s, Ray Kurzweil developed
a reading machine that might be the
most important development for the
blind since Braille. It can identify words
on a printed page, then read them aloud
by means of speech synthesis.

ln his Waltham, Massachusetts lab-
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With his voice-activated
typewriter and other

" power tools for the mind,”

inventor Raymond Kurzweil
is plotting the second
industrial revolution.

BY DAVID LANDER
.

Kurzweil's newest product reverses
the steps of his earlier invention. His
Voiceworks, expected to go on sale this
fall, identifies spoken words and sen-
tences, displays them on a computer
screen for verification or editing, then
prints them out on paper. It is, in effect,
a volee-operated typewriter, with a vo-
eabulary of up to 20,000 words.

The term artificial intelligence (AI)
was coined at a Dartmouth College con-
ference in 1956. Marvin Minsky, a pro-
fessor at the Massachusetts Institute of
Technology and a former teacher of

MALSA-BASRTRN BOLIGH ILLLISTRATICHN

Kurzweil's, has defined Al as “the art of
ereating machines that perform fune-
tions that require intelligence when
performed by people.” Kuraweil himself
prefers to distinguish the type of intelli-
gence exhibited by human beings from
that association with machines.

“Machine and human intelligence
have different strengths and will for the
foreseeable future,” says the 39-yvear-
old inventor. He points out that while
the human mind operates over a broad
spectrum, computers can only be pro-
grammed to work experily in narrow
“domaing” or areas of specialization.
Just a gingle step outside its particular
domain, a computer's expertise col-
lapses altogether.

“Human beings have what you might
call a softer landing,” Kurzweil says,
“They may also have areas of expertise,
but if you go outside them, they can fall
back on more general methods of solv-
ing problems. They don't suddenly fall
apart and become complete idiots.”

Today’s computers, Kurzweil says,
are capable of prodigious feats of caleu-
lation. Their memories, speed and acen-
racy far outstrip human capabilities,
and they never tire.

Now, suggests Kurzweil, combine
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ITS MASTER'S VOICE

Computer (above) leams spoken words by
analyzing thelr structure. Musician Stevie
Wonder plays digital synthesizer keyboard
he challenged Ray Kurnwell [at Stevies
right) to invent.

these attributes with “narrow degrees
of intelligence—well-defined intelli-
gence within certain parameters—like
being able to recognize printed shapes,
spoken language, That's a very power-
ful combination,”

This is the threshold to which vision-
aries such as Raymond Kurzweil have
brought the field of artificial intelli-
gence, His Voice RAD, an earlier inven-
tion, provides a good example. This de-
vice, on sale less than yvear, is similar to
Voiceworks except its vocabulary is far
more limited and it has been pro-
grammed especially for radiologists. It
allows the doctors to dictate, edit and
print out X-ray reports entirely by
voice, without a human transcriber.

As can Voiceworks, VoiceRAD has
learned to recognize “trigger phrases”
—words that ean cause entire sentences
or ]'JH-T'd-j:‘,'T'dDhH to appear on a computer
sereen instantaneously. Patricia Pea-
body, a training expert at Kurzweil Ap-
plied Intelligence, demonstrates Voi-
ceRAD for POPULAR MECHANICS.

“Listen to me, " Peabody says into
her microphone, and the machine
stands by to do her bidding. “Yester-
day,"” she enunciates, and the date of
yesterday's examination is on the
sereen before us.

Peabody says the words “head CT
scan,” and they leap to the sereen in cap-
ital letters.

“I-plus,” she continues. The screen
instantanecusly informs us  that
“SCANNING OF THE HEAD WAS
CARRIED OUT FOLLOWING IN-
TRAVENOUS CONTRAST INJEC-
TION OF 300 CC OF RENO-M-DIP."

The trigger phraze “minimal atro-
phy" immediately produces "THERE
IS MINIMAL GENERALIZED CE-
REBRAL AND CEREBELLAR AT-
ROPHY. NO ABNORMALITIES
ARE NOTED."

YInsignificant,” say the operator.
“IMPRESSION: NORMAL EXAMI-
NATION,” the machine displays.

“Signature.” Peabody’s name, the

sl lL& .

time of day, today's date and the date
the report was generated appear. This
entire process has taken about 7 seconds
and has eliminated any need for the
steps normally occurring between die-
tation and the typing of an edited re-
port, steps that could take days.

Learning to scrawl

A computer technique called pattern
recognition is central to the operation of
the Kurzweil Reading Machine, as well
as Voice RAD and Voiceworks. Pattern
recognition enables machines to identi-
fy the most basic characteristics of im-
ages it sees or sounds it hears, and
thereby distinguish between them.

The Kurzweil Reading Machine iden-
tifies those patterns common to the let-
ters of the alphabet, Because it has
learned to recognize the lowest common
denominators, the shapes that form an
A B, Y or Z, it can read books or manu-
seripts regurdless of typescript,

Ray Kurzweil began experimenting
with pattern recognition while still in
high school. He devised a computer pro-
gram that examined musical scores,
first identifying melodic patterns com-
maon to a given composer's works, then
actually composing new works based on
those sequences of musical sounds.

His lifelong interest in music later be-
came manifest in an invention that fol-
lowed the Reading Machine. The Kurz-
wedl 250 is a keyboard synthesizer that
not only reproduces the sound of an ac-
tual coneert grand piano, but also can be
programmed to sound like any instru-
ment played into its memaory.

Becanse VoiceRAD and Voiceworks
recopnize individual voices, they must
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be “trained” by each user. Operators en-
ter their names via keyboard then speak
words aloud into a microphone as they
Appear on screen.

VoiceRAD, limited to a 1000-word
vocabulary, is provided with a series of
“lexicons,” each containing the particu-
lar words it will need for one or another
specialty areas within radiclogy. Even
though a vser must read the entire lexi-
con to Voice RAD, training the machine
is less tiresome than it might sound, and
typically takes about 1% hours,

Voiceworks 15 normally provided
with & core vocabulary of 1200 words,
including necessary commands. Other
words must be taught to the machine,
This can be done by typing them on disk
({the conventional computer date entry
method) or by feeding them in through
exiating files of letters or memos, [nthis
way, Voiceworks ardapts to a particular
corporate vocabulary, typieally contain-
ing words eommon to an individual in-
dustry and perhaps even a company it-
sell. Teaching Voiceworks to recognize
words that may not be common, but
tend to recur in the voeabulary of a par-
ticular user can be done at any time:
Just type them directly into the ma-
chine's memory and speak them aloud.

Voiceworks is trained to recognize in-
dividual voires in the same manner as
VoiceRAD, and both use the same
method to identify spoken language.
This process is controlled by a trio of
what computer specialists refer to as
“expert systems,”

As the operator speaks into the mi-
crophone, the sound is first amplified
then sampled 16,000 times per second
and converted to binary digital code—a
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process similar to that vsed to record
music for digital audio compact discs, It
is then fed through a set of digital filters
to divide it into a proprietary number of
frequency bands. Then the process of
pattern recognition, a function of the ex-
pert systems, hegins.

The domain of the first such system is
acousties. Its role is to identify basic
sounds or phonemes, to distinguish Ah
from Oh, for example. A second expert
system, the domain of which iz phonet-
ics, identifies sequences of pho-
nemes—the sounds of entire words.

This still leaves the problem of hom-
onyms, words that sound alike, such as
to, tooand two. Distinguishing between
these is the provinee of the third expert
system, which applies the rules of gram-
mar to determine the correct choice.

When speaking to Voiceworks, oper-
ators must leave spaces of ', to % of a
second between words, This is to pre-
vent the machine from breaking single
words with internal spacing (hipbone,
for example) into two words.

As spoken words flash on screen, a
series of other words, numbered one
through five, appears below them.
These are alternate choices deemed
maost probable by the machine's expert
systems. If the first word-choice is in-
correct, the user can pick from the
group under it by saying, for example,
“take three" (indicating the word num-
bered three). [fall the machine's choices
are incorrect, the operator says
“serateh that” and repeats the correct
woril. Should Voiceworks keep missing
it, the operator says “train word,” and
types it in then speaks it aloud.

All this i part of educating
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Speaking Into microphone, quadri-
plegic Blll Yee [left) tells wolce-con-
trolled robot to serve hima drink, Ray
Kurzwell [above) with Voloeworks—
his "power tool for the mind.”

Voiceworks, which actually learns from
itz own experience. Corrections for mis-
takes are assimilated by the memories
of the expert systems, thus training
them to be more seeurate in the future,

Al’s potential

Voiceworks can record about 60 spoken
words per minute in the free speech
mode (that is, when no trigger phrases
are used) and eosts between 310,000 and
220,000, depending on how much of its
own associated computer equipment a
customer chooses to integrate with the
“aeoustic phonetic analyzer” and relat-
ed software that can be said to compose
its ear/brain system.

This is obviously a far ery from what
Robert Steingart, a Kurzweil Applied
Intellipence staffer, calls the “holy grail
product™—a voice-controlled word pro-
cessor for home use that could be spoken
to more rapidly, would possess an un-
limited wvocabulary and sell for about
3500, Nonetheless, if the Kurzweil
Reading Machine was the first commer-
cial artificial intelligence product, Voi-
ceRAD and Voiceworks mark a second
peneration in what Ray Kurzweil pre-
dictzs will eventually reshape offices,
schools, hospitals, even our homes.

Already, artificial intelligence as rep-
resented by Kurzweil's voice-recogni-
tion technology is incarporated in a ro-
bot to help the handicapped and in a
simulator to train aircraft-carrier land-
ing officers. The Advanced Robotic Aid,
a joint effort between the Veteran's Ad-
ministration and Stanford University,
is being developed to perform numerous
vital services for quadriplegics who re-
tain the power of speech. Since the

|LEFT] MLSA-SLATER PHOTOY, [RGHT] 8MLSMA-LIBEEY PHOTD

handicapped individual cannot control
the robot’s movements physically (by
means of joyeticks and levers), Kurz-
weil's voice-recognition technology en-
ables the robot to understand spoken
commands and execute them.

Though it's limited now to following
minute and tedious directional com-
mands, researchers expect that the ro-
bot eventually will be able to perform
tasks assigned as a single directive and
expressed in everyday language.

Meanwhile, the UU.5. Navy should
soon take delivery of a voice-driven sim-
ulator designed to train the landing sig-
nal officers of aircraft carriers. The
trainee works with a computer-generat-
ed image of the plane that responds to
vocal commands instantaneously, as the
pilot of a real plane would.

The simulator, developed by the Sys-
tems and Simulation Division of Gould,
Inc., uses a 25-fl.-wide wraparound
gereen to show a 190° panorama of the
carrier deck, aircraft, sky and sea. It
can even display simulated weather
conditions—and recreate the high-vol-
ume noise of a flight deck. One impor-
tant attribute of the voice-recognition
system Kurzweil designed for the simu-
lator is that it can operate under these
taxing noise conditions.

These are but two of the potential ap-
plications for machine intelligence, Ne-
cessity and imagination no doubt will
gpawn many others.

“One thing worth pointing out,”
Kurzweil remarks, “is that human intel-
ligence iz not changing at any rate that
we can perceive, whereas computer in-
telligence is changing very quickly.”
Anyone skeptical about the growth in
computer brain power need only spend a
few minutes with one of Raymond Kurz-
weil's smart machines, devices that may
very well be thinking their way into the
second industrial revolution, ™
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Bedtime
Story

A distinctive arched-headboard bed
that you can build.

BY NEAL BARRETT

ne glance at our ash
spindle bed is enough to capture the imagination of any wood-
worker. The eye-catching, arched headboard sets this piece
apart from the norm both in appearance and construction.

While bending wood may be something you've been hesitant
to try before, we'll guide you through the steps and open a new
world of possibilities for your home workshop.

The bowed-headboard frame on our bed is shaped by a meth-
od often thought of as strictly an industrial process. Here,
veneers are glued together and clamped over a form of the
desired shape until dry. This laminated structure is very
strong due to the fact that the grain runs parallel to the curve.

Constructing the form
We used %-in. particleboard to make the form, but you could
substitute most other types of panel stock. It's comprised of a
base section and double thicknesses of edge sections to create a
2%-in.-thick form. Because the base section is larger than can
be cut from a single 4x8 sheet, it must be made in two sections.

Lay out bow centerlines 28'%,; in. in from one edge and one
end on a panel at least 57% in. long. Bore a Y-in. hole at the

Color photo: JR Roit
Black-and-white photod: Neal Barefl

Technical art: Eugene Thompaon
Photo stylist: Gabe Herrick
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BEDTIME STORY

intersection. The 28'%-rad. arc is cut
with a Ye-in. straight bit mounted in the
router, which in turn is mounted on a
trammel arm that pivots in the base pan-
el hole. Remove the base plate from the
router and mount the router so the bit
passes through a hole bored in one end of
the trammel arm. Then, bore & Y&-in, hole
28'%; in. from the inside eutting edge of
the bit. Place a Ye-in. dowel in the base
panel hole to act as a pivot pin. When
cutting the eircular profile, be careful to
stop at the arc diameter. Next, extend
the base panel to its required size by at-
taching an extension panel cross-cleated
underneath. Then, lay out and cut the
straight edges of the form extending
down from the bow diameter. Trim the
battom of the form ina smooth curve with
rounded corners as shown in the drawing,

il =

1 Mount the router with straight bit on a
trammel arm to cut the radius on the bow
form. Stop the cut at the arc diameter,

4 After applying glue. bend wveneers
around form and secure with a band clamp.
Make sure strips are seated on ledgers.

This rounding over helps when tighten-
ing the band clamp.

Serew fasten the first of two addition-
al layers of roughly 5 to 6-in.-wide
pieces around the perimeter of the form
base and trim to the base outline with a
router and flush trimming bit. Repeat
this procedure with the second layer.
Use a sabre saw to cut out sections for
clamp access as shown in the drawing.
To help hold the laminations in place
during assembly, attach ledger blocks
around the arc, each with a 3-in.-long
dowel centered 2 in. in from the edge.
Finally, apply duct tape around the out-
side of the form to prevent the laminates
from being glued to the form.

Laminating the bow

Although you can rip the 17, 2-in.-wide

laminations from solid stock, buying V.-
(Please turn to page 95)

& Screw 5-in.-wide pleces around the pe-
rimeter and flush trim with router. Add twao
layers to create 2'-In, form depth,

§ Start applying clamps at one end and
work your way around the form. Use as
many clamps as possible for a uniform joint.

MATERIALS LIST—SPINDLE BED

T4 x 1% x 25%" ash (spindle)

1¥s % 1% x Z1%" ash (spindle)
1% x 1% x 16%" nsh (apindle)
%4 x 1V msh (bow wedge)

I x 2" ash (rail wedge)

i 2 x4 x 4" ¥“thick steel (hanger)
Set of rail suppart hangers

Key No. Size and description (use)
A 2 3 x3x 24" ash (head post)
B 2 3 x3x 154" ash (foot past)
C 2 1% x 6 x 56%" azh (head/foot. rail)
i) 2 1% x 6 x T4%" ash (side mil)
E 1 1% x 1% x 56%" ash (rail)
F* 1 1% x 1%ax 1429 ash (bow)
G** 1 IVix 1V x 30U ash (apindle)
H** 2 1k x 1% x 229" ash (gpindle)
I* 2 1%x 1% x 32 ash [E_pjlﬂle]
J*= 2 1¥ix 1% x 31" ash (spindie)
K** E IVe 5 1% x 2874 mah (spindle)
2
2

-]
T

sl
:

Misc.: %' particleboard, W dowel, ¥ x
14" Ingserews, & No. 8 th wood serews. *Venser
available from the Wood Shed, 1807 Elmwood
Ave,, Bulfalo, NY 14207, **Approx. 1° over-
gire—irim after assembly. ***No 125062
($13.40 pp=d) from Woodworker's Sml}.r, B
Alsmeda, N.E., Albuguerque, WM 87113,

B Cut the veneers to a uniform width by
first stacking them and securing with tape.
You'll need 17 12-ft. strips.

6§ Use a dowel jig and drill to begin the
mortises In the rall ends that house the
hangers. Bore overlapping '",.-in. holes,

7 The mortises In the legs are started on

the drill press by boring Ys-In.-dla. holes.
Use a sharp chisel to clean up waste.

i

8 The bow Is fit in a groove cut in the
headboard legs. Use a dado blade In the
table saw and make several passes.

9 When the glued-up bow has completely
dried, clamp It to the worktable and hand
plane one edge square and flat.
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MNew, shallow-profile refrigerator fitsbehind  Food preparation area has a wall-mounted  Gas range with outboard countertops occu-
doorway casing, creating custom look. microwave and clear expanse of countertop, ples a neutral comer away from traffic flow.,
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Kitchen Kudos

A common-sense approach to remodeling your kitchen that yields
a well-tailored space at a fraction of normal costs.

BY ELIZABETH AND EUGENE THOMPSON

hen we bought our 50-year-old, brick colonial house
Wwa- knew that the kitehen would need a complete
renovation, but we chose not to tackle it right
away, Instead, we lived with it for a while to get to know its
limitations and figure out possible options to resolve them.
In the beginning, our thoughts centered around enlarging
the kitchen by either bumping out and incorporating an exist-
ing patio—to create an informal greenhouse garden kitchen
and entertainment center, or by re-

over the sink with a new vinyl slider purchased from a local
manufacturer. It not only provided good ventilation but also

allowed a pass-through to the barbecue area on the patio.
We were fortunate to find our new refrigerator—and other
appliances as well—at Sears. The refrigerator is loaded with
good features, but for us its most important attribute was its
shallow depth. This allowed it to fit nicely in a very tight
corner. Even though this model was expensive, because we
were saving money by doing the

maoving the common wall between
the dining room and the kitchen—to
create a great room effect for cooking
and eating. We abandoned both
ideas as we began to understand that
these expansive, multipurpose
rooms did not suit the tailored archi-
tectural simplicity of the house, The

waork ourselves, we could opt for the
top-of-the-line appliances,

The cabinets were all stock sizes
from a local manufacturer that spe-
cializes in selling cabinets unin-
stalled. Many such places exist
across the country. They are a real
boon to do-it-yourselfers because

house design worked best with sepa-
rate rooms for separate functions,
The kitchen needed restoration and
an update with new appliances and
better cabinet-counter arrange-
ments, not larger space,

We began by measuring and draw-
ing up the old layout in a floor plan
and with elevation views of each

lf: " —_
3

they sell high quality merchandise at
a fraction of the installed price. De-
livery was within a week of ordering
and we were even able to replace a
eabinet that was damaged during in-
stallation, within aday, months after
the original order was processed.
We decided on 6-in.-sq., slightly

wall. The kitchen space, a corridor-
or galley-type layout measured § x
13 ft. overall. It was easy to see why
the kitchen felt small, The entry coming from the rear hall was
partially blocked by a protruding refrigerator on one side and
an old-fashioned double-oven, f-burner range on the other
gide. Both appliances interrupted traffic flow and interfered
with each other's operation.

During the initial planning stages we sent for brochures,
looked through magazines and books, and wvisited kitchen
showrooms to look at appliances and kitchen products. We
redesigned the kitchen on paper first, then pursued the prod-
ucts that would make the design work. By working with just
the bare ghell and the “immovable” location of bearing walls,
stairwells and window and door openings, the kitchen began
to take shape along the two long walls,

Essentially, three centers were developed: The main eook-
ing center with the range and hood, flanked by two 15-in.-
wide counters; a new sink counter wall that would alzso contain
a built-in dishwasher; and, a third center, where the old range
had been, became a food preparation center with a wall-hung
microwave. (See the floor plans on the next page.)

We also decided to replace an inoperable casement window

Sink location remained unchanged, but dish-
wisher and a new vimyl window were added.

textured, white ceramie tile for the
counter tops. The tile offered us sev-
eral advantages: quick and easy
clean up and an ever-ready place for
a hot dish taken from the range or microwave. To complement
the ceramie tile, we chose a light-colored vinyl wallpaper, and
decided to add a picture molding to the walls, § in. down from
the ceiling, to repeat an architectural detail found throughout
the house,

Lighting, in general, was a major consideration. We need-
ed to upgrade the electrical system, adding new circuits to
take each of the new appliances, as well as add further lighting
under each cabinet. A great find were the slim line fluores-
cents that recessed under each cabinet.

The floor was our biggest mystery until we removed all of
the S0-yvear-old linoleum and its black adhesive and discov-
ered original Southern yellow pine flooring underneath. We
decided to strip the floor, then refinish it with a light, white
pickling covered with polyurethane topeoats.

We planned to do the entire remodeling ourselves in order
to maintain control over the expenses, the design and the
quality. We did use a licensed electrician to upgrade the elec-
trical system and a plumber to move the range gas line, install
new undersink plumbing, and hook up the dishwasher,

Color

photos: ot Giant

[Biwck-and-white photos: Elzateth Thomgron
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A Change Of Plan

A quick look at the before fioor plan reveals an inefficient use of
space and poor location of appliances. The refrigerator door
and oven door could not be opened at the same time and still
have room for someone to walk through. The swinging door to
the dining room created a hazardous bottieneck and the L-
shaped counter next to the side window had no base cabinets
undemeath. Furthermore, there was a paucity of counterspace

By simply moving the range, as shown in the after plan, the
room took on a more logical design. Traffic could flow through
without passing the hol cooking area and the free counterspace
across from the refrigerator created a convenient spot for gro-
caries. Also, the built-in microwave allowed this counter to act
as a dedicated food preparation area. The addition of a dish-
washer, next to the sink and under a wide expanse of tie

near the refrigerator for depositing groceries,

countertop, provided a sensible for handling even
the toughest clean-up jobs and eliminated the swinging door to
the dining room.

BEFORE
r—'—'—?—""—"/'—"'
E —FFI——' _|—_| ——
REFRI lt —
‘r:,:::“‘*n —_,Lr- 1

L-SHAPED
COUNTER

— -

Site Preparation

Planning and preparation are two very
important steps in any undertaking but
are particularly erucial when you try a
full-seale demolition-restoration pro-
Jject like this on your own, Debris can
overwhelm anyone quickly, so check
your local Yellow Pages under “Rub-
bish Removal” to arrange for a dump-
ster to haul away all the major debris.
We began by stripping the walls, the
lower two-thirds of which were covered
with old ceramic tile imbedded in ce-
ment. Removing this was strenuous,
time consuming and very messy. But it
did teach us a valuable lesson right at
the beginning, namely, close off your
work area from the rest of the house as
much as possible, We covered both
doorways with heavy-duty, clear plastic
sheets and kept them in place whenever

Remove old cabinets first. Use a flat pry bar
or wrecking bar to pry off face frames. Then
remove the bottom. sides and tops.

|

DINING ROORM CHMING ROCHM

we created any dust. Next we pried off
the original window and door casings,
labeled them for easy reassembly then
took them to the parage for stripping
and refinishing. We did the same for the
metal radiator eover.

All hardware and doors were re-
moved from the wall and baze cabinets.
Then face frames were pried off and the
shelves were knocked out. A hammer,
prybar and wrecking bar were used to
take out the sides and tops of the wall
cabinets and open up the soffits. A por-
table saw cut away the counters,

Then the water supply to the kitchen
was shut off while the sink was propped
securely in place with a temporary
framework. The water was turned back
on and the remainder of the base eabi-
nets were taken apart.

The electrician was called in while the
walls were open and plans for all the

new appliance circuits and other outlets
were determined.

We also established the location for
the new ceiling lights and ceiling fan,
The electrician designed the new cir-
cuits, ran new wire and installed the
hardware for the ceiling fixtures.

The entire ceiling was checked for wa-
ter-damaged plaster because the hath-
room plumbing above it had leaked
many times over the years. Huge areas
were chipped away until solid plaster
edges were left. Next, the old exhaust
vent was pulled out and its hole in the
ceiling was covered over with a board.
We did not repair this hole because it
wotld be covered by the new soffit later
on. A new vent hole was cut in the ceil-
ing over the new range location. Fortu-
nately, the new vent could be attached
to the existing venting system for the
old hood.

Scrape off all old paint bulld-up and loase
plaster using hand scrapers. Cover doorways
to prévent dirt and dust from spreading.
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Next, we closed up the walls and eeil-
ing. A double layer of Ye-in. drywall was
used on the open lower two-thirds of
each wall. We shimmed the wall studs as
necessary =o that the original plaster
and the new double drywall would be at
the same surface level. The drywall was
cut and put up with construction adhe-
give and drywall serews. We filled the
long horizontal joints between the old

and new walls with plaster. When these
patches were dry, we applied self-adhe-
sive fiberglass mesh over the joint and
covered the mesh with joint compound.
When dry, the surface was sanded
smooth with a clever Sears finishing
sander that can be hooked up to a shop
vaeuum. This reduced quite a bit of plas-
ter dust. All other wall joints and deep
holes and eracks in the ceiling were han-

dled in a similar manner.

All the old linoleum was peeled offand
discarded and the black adhesive left be-
hind was removed with hand scrapers.
This seraping was difficult but we knew
if we tried to sand it off, we would foul
the sandpaper immediately. Once the
floor was reasonably clean, we eovered
it with cardboard to proteet it while oth-
er work was proceeding.

First, chisel off all loose plaster from ceiling.
then fill with patching plaster to Vs In. of
surface. Finlsh with joint compound.

Plan location of all outlets carefully. It's much
easier for the electrician to run these lines
whien the lralde of the wall Is accessible,

Fill all joint gaps with plaster to within Ya in.
of surface, Smooth with a wide joint knife

and let the plaster dry thoroughly.

Make large patches wing drywall that
matches the thickness of old plaster. Clean

Joints with vacuum cleaner before finishing.

Apply self-adhesive fiberglass mesh tape Sand surface smooth using fine-grit sandpa-

over joint and cover with jolnt compound.
When dry, apply a second coat.

per. Sears wvacuum sander attachment
[shown) eliminates nearly all the dust.

Installing Cabinets

Once the kitchen was prepared for res-
toration work, we moved the new base
cabinets into position and laid tempo-
rary counters across them so that the
kitehen eould continue to function.

The range center was first. We fus-
tened a leveled temporary ledger to the
wall to help support the wall eabinets as
they were mounted and to maintain a
uniform eabinet line, The cabinet backs
were marked and cut out for wiring, and
the over-the-hood cabinet was cut out
for the vent.

While the walls were open we made
gketches of the stud layouts. We used
these sketches Lo locate and prebore the
maounting holes. The inside corner wall
cabinet was positioned with the electri-
cal wire for the under-cabinet light
threaded through the back hale. The
cabinet was plumbed and leveled, then
fastened to the studs with lagserews, If
we couldn't cateh a stud, we used toggle
bolts, We used at least four fasteners
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per cabinet. The outside wall cabinet
was next. The shallow over-the-hood
cabinet was clamped in position, then
fastened to the wall. The cabinets were
fastened to each other with 2-in. drywall
gerews driven through prebored holes
in the face-frame stiles,

The vent assembly for the hood was
next. Following the manufacturer's di-
rections, the range hood was mounted
and vent assembly connected.

The base cabinets that were to flank
the range were moved into position. The
plumber came and moved the gas line
for the range to the new location and
helped move the new range into posi-
tion. The base cabinets were shimmed
level and plumb, then fastened to the
wall with lagserews. The old range was
digposed of, opening up space for the
preparation center with the microwave.

The wall cabinets were leveled,
plumbed and fastened to the wall and
each other as described for the range
venter. The shallow center cabinet had
cutouts for the microwave outlet. The

base eabinets were moved in place as a
unit and clamped together. This unit
wias shimmed level, then the face frames
were joined together with 2-in. drywall
serews. The back edges were also joined
by toenailing through the corner blocks,
Finally, this cabinet bank was fastened
to the wall with lagserews and toggle
bolts. Following the manufacturer's di-
rections, the microwave was raised and
mounted between the wall cabinets.
The sink cabinets were last. The large
wall cabinets were hung as described
above, The water to the sink was cut off,
and the sink was removed, The old
plumbing was cut out, to be replaced
with new fittings later. We did, howev-
er, leave the supply line risers in place.
We were without a kitchen sink for
about one week. Next, the base cabinets
were moved into place. The first two
eabinets were fastened to each other at
the front and back as described above.
Then they were attached to the wall
with lagscrews and toggle bolts. A
space was left between the sink cabinet

9
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and the right-hand corner eabinet for
the dishwasher. The dishwasher’s man-
ual explained what this space should be.
Alzo, the slim under-cabinet fluorescent
fixtures were mounted and connected
under each wall-hung cabinet.

Owver each wall cabinet, soffits were
framed out with 2x2 lumber. These

Mount temporary ledger on wall to support
cabinets during irstallation. Check that led-

ger ks level and at proper height.

were attached to the top of the cabinets
and tothe ceiling. We located them 34 in.
back from the cabinet fronts to allow for
Ye-in.-thick hardboard panel and a ‘-
in.-thick drywall surface. Once the
hardboard was serewed in place, wa
used construction adhesive and drywall
serews to attach the drywall. The re-
sulting soffits were flush with the cabi-
net face frames, All seams were finished

Prebore holes for stud locations in the back
of the wall cabinets. Then lift into place and
attach with lagscrews and washers.

with tape and joint compound and, when
dry, they were sanded smooth.

The ceiling molding—that matched
the other rooms in our house—was cut
to length and glued and nailed 6 in. be-
low the eeiling. Next, we installed the
stripped and refinished window and
door casings, The ceiling, moldings and
tops of the walls were primed, then
painted with a latex semigloss paint.

Join wall cabinets together with screws
driven through face-frame stiles. Clamp to-
gether tempaorarily for perfect alignment.

Clamp base cabinets together, check for lev-  Toenall rear of base cabinets together with
el and shim as necessary. Screw cabinets to-  &d finishing nalls. Clamp and uwe thin spacers

gether through the hardwood stiles.

between cablinets, If necessary.

Fasten base cablnets to studs with lagscrews

—or toggle bolts, I no stud can be found.

Shim cabinet back If wall Is not straight.

Countertop & Tile

Our countertops were made up in our
basement workshop, then carried up-
stairs and installed. To determine their
overall depth, we added the dimensions
of four 6-in.-sq. tiles, plus the thickness
of the %-in.-thick particleboard back-
splash, which sits on top of the counter.
By using all full tiles front to back, we
minimized our tile eutting and still
wound up with a good overhang on the
front of the cabinets. Our backsplash
tile gits on top of the counter tile. So to
determine the height of the backsplash
we added the height of one tile plus one
tile thickness; approximately 6in. and %
in., respectively. Also, by planning to
have the backsplash tile on top of the
counter, we created a better watertight
seal. The counter lengths were deter-
mined by the cabinet runs, plus the
overhangs on any exposed ends.

All counter parts are eut from %i-in.-
thick particlebosrd. We used a table
saw for ripping to width and a radial-

80

arm saw for crosscutting, both fitted
with carbide-tipped blades. But a porta-
ble circular saw, fitted with a carbide-
tipped blade, and a straight cutting
guide will work just fine.

We cut each counter to gize, then cut
enough 3-in.-wide strips to double up
the front and back edges. Also, 6- to B-
in,-wide strips were cut to fall over each
cabinet joint and at each end. Since the
sink counter was longer than 8 ft. | it had
to be pieced together. We used a 24-in.-
wide piece of particleboard to reinforce
this joint.

We assembled the parts for the coun-
tertops with glue and 1%-in. drywall
screws spaced 6 to 8in. apart. We wiped
away any glue squeeze-out with a wa-
ter-damp ecloth. We then joined the
backsplash to top rear counter
edge—and the appropriate side edges
—with glue and 3-in. drywall screws.
These were driven from below about ev-
ery 12 in. We used a square to keep the
gplash alignment az we worked. After
assembly, we lightly sanded all cut

edges and holes with a belt sander to
remove particleboard splinters.

Next, the corner bloeks of all the base
cabinets were prebored to receive the
screws that hold the countertops in
place. Then the counters were set in
place and fastened from inside the cabi-
nets using 2-in. drywall secrews. With
the sink counter in position, we traced
around the outside edge of our stainless-
steel sink. Then we bored a 1-in.-dia.
aceess hole just inside the outline, and
used a sabre saw to cut out the sink
opening. Once this cutout was com-
plete, we sealed the counter backsplash
joint by runnning a bead of elear silicone
caulk along the joint, smoothing it with
a wet fingertip,

The eountertops were edged with sol-
id cherry molding and the backsplashes
have a cherry top cap. We cut these
moldings from cherry stock and shaped
them along the top edge with a round-
ing-over bit in the router. Each piece
was cut to length and mitered as neces-
sary. We fastened the counter edging in
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TURN HOME REPAIR PROBLEMS
INTO NO PROBLEMS.

WITH ELMER’S-THE HOME SOLUTION"PRODUCTS.

If you have a problem in your home that needs gluing, caulking,
. filling, glazing or ing, Elmer’s has the answer.
¥} . THE HOME SOLUTION™ line of products. Look (5

~, forthem at your favorite Store.  ceommecner

Probism: How to regive Jooss rubber on appliances.
THE HOME ™ Eimer's Stix-All® A strong, high-tech
adhesive that bonds just about amything to anything else.

HOME SOLUTION™
Elmer's Glue-All"™ it's the ideal all-
purpos2 household gle.
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place with glue and 6d finishing nails
driven through prebored holes.

We finished the edging and the cap to
mateh the prefinished cherry cabinets,
This required experimenting with sev-
eral different colored stains mixture on
scrap cherry pieces. Onee we found a
good mateh, the edging and eap were
sanded smooth with 220-grit sandpa-
per, then wiped with a tack cloth. We
applied the stain mixture, allowing it to
goak in for 5 to 10 minutes, then wiped
away the excess. We repeated the stain-
ing a total of three times with 8 hours
between staining. Then we finished the
edging and eap with three coats of satin-
finish polyurethane,

The tiling was next. We laid out the
countertop tiles on each counter before

- - g e

Pasition the last tile—which must be cut—
against courter end, under previous tile,
Trace cutting line onto tile with a pendii.

Spread premixed ceramic tile mastic onto
countertop using a notched trowel held at a

45" angle. Make sure to spread It evenly.

After mastic has set for 24 hours, apply grout
wsing rubber float. Work grout well into
Joints, holding float at 457 angle.
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applying the mastic to check for the best
looking arrangement. We used a tile
cutter to score and snap the straight cut
tiles to size, and nibbling pliers to cut
the shaped tiles around the sink opening
to size. Both of these tools were avail-
able from our local tile store. We re-
moved the tiles and stacked them in or-
der, to be able to replace them in their
ariginal position.

Following the manufacturer’s direc-
tions, we applied premixed ceramie tile
mastic using a notched trowel to spread
the mastic evenly, We spread mastic on
an area that could be tiled within 20 min-
utes. Starting at the front edge of a
eounter, we laid tile rows front to back.
Any tiles that required slight cutting
fell along the back of the eounter and
were concealed by the backsplash tiles.
We laid each tile in the mastic with a

Tile cutter requires running over tlle a couple
of times to score glazing, them pressing
down on handle to break or snap tile.

Set tile into mastic with a slight twisting mo-
tion to imbed the underside tile grooves In
mastic. Do not slide tile In place.

slight twisting motion to imbed proper-
ly. When a counter was finished, we
used a piece of serap 2x4 laid on top of
the tile and a rubber mallet to uniformly
set the tile into the mastic bed. Only soft
blows are requoired.

If you strike the board too hard, the
tiles can break. When all the counters
are tiled, we went back and spread mas-
tie on the back splashes and tiled them.
Any mastic that squeezes up between
the tile joints should be removed imme-
diately with a clean cloth. The tiled
eountertops were allowed to dry for 24
hours,

Following the manufacturer's direc-
tions, we mixed the dry-set grout witha
latex additive and a bonding agent. The
additive strengthenz the grout. We
mixed the grout in a plastic dishpan and
gtirred it to the consistency of sour

Use nibbling pliers to shape curves around
sink cutout. For best results, work slowty,
removing Just Y- to Ya-in. at a time.

Use flat wood block to span four to six tiles.
Then tap board lightly with a rubber mallet
to seat the tiles uniformly in the mastic.

Install trim—in this case prefinished

chermy
boards—to Use glue and finish-
Ing nalls. Set and fill all nalihead holes.
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cream. A rubber float or rubber-faced
trowel was used to spread the grout,
forcing it into the tile joints. Hold the
rubber trowel on a 45” angle and run it
down each joint. In another plastic pail
we had clean water and a sponge to wipe
up the excess grout. We checked that all
the joints were grouted, then let the
grout dry for several hours. The haze
that formed on the tiles was buffed off

with a clean cloth.

After T2 hours we went back and
brushed a clear silicone sealer onto all
the grout joints, The sealer was allowed
to sink in, then the excess was wiped
away. Such a sealer should be applied
every six months to protect the grout
from stains,

Next, we reseated the double-basin
stainless-steel sink in the sink opening

using plumber’s putty. Then the coun-
tertop holddown clips were installed
from underneath and tightened secure-
ly. By seating the sink ourselves we
saved about an hour of the plumber's
time. After the dishwasher was rolled
into position we ealled the plumber and
he installed the new sink plumbing fit-
tings and hooked up the dishwasher.
Tile: American Olean Tuscany Cloud.

Wallpaper

We began by preparing the walls with a
latex-base primer sealer so that the pa-
per on the new deywall would not ab-
sorb the wallpaper paste,

We set up two long work surfaces,
one “dry” table to lavout, mark and eut
the wallpaper strips to length, and the
other “wet” to layout the cut strips and
apply the wallpaper paste. A plastic
dishpan muade a convenient container
for mixing the wallpaper paste. Anoth-
er pail held elean water for wiping the
excess paste off the covered wall sec-
tions. To begin, we snapped a plumb
chalk line on the starting wall to deter-
mine a vertical straightedge for hanging
the first plece. Then, we measured the
height of the wall and cut the first strip
to length, plus a generous allowance for
adjusting the pattern. We held the dry
strip up in place and adjusted the pat-
tern at the top. Then trimmed the ex-
cess to leave about 1% in. on top and
bottam.

Cut away excess wallpaper leaving 2- to 3-in.
allowance for trimming. Note the rounded
corner s less likely to tear when wet.

We prepared the paste following the
manufacturer's directions, and stirred
it well to work out any lumps. We
brushed the paste onto the middle of the
top of the strip, spreading it out to the
edpes. When slightly more than half the
strip was pasted, we folded over the top
half by bringing the top edge back to the
middle of the strip. The strip was then
moved up and paste applied to the re-
maining half. We folded over the second
half, stopping just short of the first fold.
This makes the strip easy to carry, un-
fold and hang. Next, we hung the strip
by unfolding the upper fold and aligning
one edge of the strip along the plumb
line. We positioned the top edge 1 in.
above the bottom edge of our ceiling
molding. We smoothed the strip with a
smoothing brush, working down the en-
tire length of the strip, unfolding the
second fold as we went.

The G- and 10-in. joint knives we used
for plastering were helpful in pressing
the wallpaper edge snuggly against the
molding line. We then used a sharp utili-

Cutwallpaper corner back at angle to permit
fitting neatly along the door frame casing
maiding. Don't stretch the paper,

ty knife to trim away any excess wallpa-
per. We changed the blades of the cut-
ting tool frequently to aveid tearing the
paper and to yield the cleanest edge.

To force excess paste to the edges of
the strip, we used a rubber roller, then
wet sponge to wipe away the paste
squeeze-out. We washed and smoothed
the entire strip with a sponge, changing
the water often to avold having it be-
come too sticky with paste.

The next strip was cut, matching the
pattern along the edge. The procedure
was the same for applying paste and
folding the strip. We butted the seam
edges flush. Because wall corners are
not perfectly straight, on the inside cor-
ners we turned the corner with a Y- to 1-
in. lap, then we started the next wall
with a full sheet width that we first posi-
tioned over the lap, then aligned the
otheredge along a plumh line on the new
wall. We worked around the room until
all the wall surfaces were covered.

Wallpaper: House of Maylair, pattern
Mo, 5-010432-387858

After fitting the top edge of strip, uhnr!
rest of wallpaper following plumb line prewi-
ously marked on wall for right edge guide.

Use metal straightedge, like a 10-In. taping

knife, to press paper against trim or ceiling.
Then cut edge with sharp utility knife.
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Wipe away any paste squesze-out at edges
of strip, then sponge entire strip surface to
remove any excess paste and smooth out.

Cut small “X" In wallpaper above receptacies
and other fixtures. Then carefully smooth the
wallpaper and trim away any excess.
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Floor

As mentioned earlier, the old linoleum
was removed and its adhesive scraped
away with hand scrapers during our de-
molition phase. With everything else
complete, including the installation of
all the new eppliances, it was time to
refinish the floor.

Because the exposed floor was so
small we decided against renting a drum
sander. Instead we used a heavy-duty
portable belt sander with its own dust
bag. We used rough-grit paper first,
then medium sandpaper, sweeping and
vacuuming thoroughly after each sand-
ing. Around the cabinets and appliance
bases some hand seraping was required.
A third sanding was done, then another
vacuuming to remove the dust,

The final finish sandings were accom-
plished using a palm-type finishing
sander. We started at 100-grit, then
moved to 120- and 180-grits. Again, we
swept and vacuumed between each

change.

We had had to block up the range to
bring it to counter level and the edges of
the plywood blocks showed. Our =olu-
tion was to cut and miter Y-in. gquarter-
round molding to finish these raw
edges. This molding was tacked in place
along the front and side edges,

There were several long gaps be-
tween the floorboards and a few dark-
ened nail holes which we filled with a

latex-base wood filler. We worked the
filler into the defects with a spackling
knife, then went back over the floor
with a water-dampened coarse cloth to
rub off the excess filler.

We let the filled floor dry overnight,
then hand-sanded it lightly with 220-
grit sandpaper. We vacuumed and dust-
ed the floor thoroughly.

We decided to “pickle” the floor to
give the room a lighter, more contempo-
rary feel. We diluted a latex-base flat
white paint to achieve the pickling, and
tested an area behind the refrigerator
until we were satisfied with our tech-
nique.

Working one 2-ft. -sq. section of floor
at a time, we brushed on a generous
amount of diluted paint, using a serub-
bing action to work the color into the
floor. Before each section was eomplete-
ly dry, we wiped off the excess paint
with an absorbent rag, feathering out
the edges. We continued over the entire
floor, blending into the previously
worked areas, The floor dried overnight
and we did a final light sanding and
clean-up.

We used a satin-finish polyurethane,
five coats in all, as the protective finish.
With the room well-ventilated, we
poured out the polyurethane into a dis-
posable paper bucket and gently stirred
it. The satin-finish polyurethanes have
ingredients—that give them their char-
acteristic low-luster—which tend to
settle out to the bottom of the can. Soit's
best to frequently stir your supply to

Use a latex woodgrain filler that matches
wood floor to fill cracks and joints. Wipe off

Ui Ll
Apply flat white latex paint to floor, scrub-

bing In with an Inexpensive brush. Work In
floor sections that are about 2 ft. 5q.

keep it at & uniform consistency.

We applied a 50-percent thinned coat
first to ensure good penetration, and ap-
plied the successive coats as they came
from the can. We kept the brush full of
the finish and, to avoid air bubbles, did
not work the brush back and forth.

We allowed each coat to dry eight
hours, then lightly sanded with 220-grit
sandpaper and dusted with a tack cloth
before applying the next coat. The final
coat we let dry 48 hours before walking
on it.

We were now down to the final touch-
es. With flat black enamel we touched
up the black toekick on all the base cabi-
nets, and bought new baseboard and
shoe molding for the walls, which were
measured and cut to length, We primed
and painted these moldings in the work-
shop with a semigloss white enamel. We
installed the baseboard with 6d finish-
ing nails driven into the wall studs, then
added the shoe molding, tacking it tothe
floor with 4d finishing nails. All the nail
holes were filled and the molding
touched up with paint.,

We had purchased extra prefinished
cherry molding—that had been used to
trim the wall eabinets—to make a cher-
ry shoe for the base cabinets. The mold-
ing was ¥ x 1% in. with both edpes
rounded, so for the shoe, we trimmed off
one rounded edge. We then cut the
pieces to length, mitered the ends as
necessary, and installed them with fin-
ishing brads. The nail holes were filled
using a colored Blend-Fil stick. ™

Remove excess paint by rubbing with a soft
cloth In the direction of the wood grain. Do
not let the paint dry before removing.

Tone down dark spots and any wild grain
using additlonal paint. Work with a small
brush and remove excess with a rag.

B4

Sand floor lightly to remove any ralsed grain
from “pickling” process. Viacuum carefully,
then wipe thoroughly with a tackcloth.

Apply polyurethane with a disposable foam
brush. Do not over brush, and be sure to stir
polyurethane frequently as you work.

POPULAR MECHANICS ® OCTOBER 1987



SHOP

STUFF

The latest and the hottest shop tools and accessories.

Get The Edge With Wet/Dry Grinder

Now there's a single tool to handle all
sharpening jobs, Delta's Universal
Grinder ($169) has two aluminum-oxide
wheels that provide high-speed dry
grinding and slow-speed wet grinding.
For general-purpose grinding, a 5 = 5-
in.-dia. dry wheel operates at 3450 rpm
(lower left). Use it to sharpen drill bits,
knives, seigsors and lawnmower blades.

A 2 = 10-in,-dia. wet wheel runs par-
tially submerged in water at 70 rpm.
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The slow, wet wheel allows careful
grinding without fear of drawing the
tool's temper. An adjustable tool rest
and miter gauge permit precise sharp-
ening of chisels, plane irons and turning
tools (lower right). The grinder is
powered by a '5-hp, 2-amp. motor. It
measures about 12 in. wide = 13 in. high
* 14Ve in. and weighs 32 pounds, Con-
tact Delta International, 246 Alpha Dr.,
Pittsburgh, PA 15238,

Step-Up Tool Tote

The clever Tool Stool is 8 combination
step stooltool box. It features a bolt-
together steel frame and durable fiber-
board top. The top is hinged to allow
easy access Lo A larpe storage compart-
ment and lift-out small-parts tray. A
slotted tool rack, mounted to the end of
the stool, holds several small hand tools.
The stool has a highly visible orange
enamel finish and mar-resistant, non-
slip feet.

The easy-to-assemble Tool Stool
(model TSB-1) measures 11 * 14% in.
high x 25 in. long and costs about 326 at
hardware stores and home centers. For
more information and details, contact
Hirsh Co., B051 Central Park Ave.,
Skokie, IL 60076,

a;

™
Double-Duty Stapler

You'd expect an electric stapler to drive
staples, but here's one that drives
brads, too, The Parker TRE-300 stapler
drives five sizes of staples ranging from
Vi to ¥, in. long, and two sizes of brads:
Ve and % in.

A swing-away base makes it easy to
load the tool and clear jams. The stapler
features a convenient power-control
setting that allows vou to regulate the
driving foree for hard or =oft materials.
The flush-nose design permits stapling
in tight spots and corners. Use the
TRE-300 to apply fooring, paneling,
ceiling tiles and fabries,

It's available at hardware stores and
home centers for about 25, For more
information, contact Parker Manuofac-
turing, 149 Washington 3t., Box 644,
Worcester, MA 01613,

BS
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Geodesic Home

Kits.

Beautiful, Efficient,
Affordable.

Monterey Diomeies sells bhomae kets bor less than
many new home down payments. Completely
allordablde__remarkably beauiidul. . our homes are
dessgred o a liletime of savings

Thie racesl energy efficient homes on éarth.. up
ter 50 morne than everyday homes. [n additon,
consiruciiom costs are cul dramalically g our
patented building system. {our 1813 sq. fi
house package is just $15,6600)

Discover Monterey Domes living with our 100
page Color Caialog and Plans Bool. ORDER
TODAY lor just $7.00. Uinconditionally
Guaraniesd or your Momey Rack!

- ————— — I S —

O Plesse rosh my | page copy of Monierey Domes.

Cutndog aned Plans Book, Enclnsed i $7.00

O Also pleass send me ihe Monterey Domes Basic
Dome Assemishy Mamiaal far an additional 55,00,

(I Calif, B0:D-847 -4683)

r--—_—

Oeder by Credit Card. Call 800-634-2255 I

Mame I

Addrees

Ciw Siare Zip l

Send 1o: MONTEREY DOMES

Dept. AD-10 l
1760 Chicagn Ave
Riverside, Calil. $2517 l

MONTEREY DOMES

o s S e et s S

WOODWORKING MACHINES

5 in 1 Combination

WITH ELECTRIC MOTOR WHICH
DEVELOPS I HP

+10° TABLE SAW ./ 8

= 11%" DISC SANDER*| V&)

= 18%" VERTICAL B 99
DRILL PRESS g GG

. HORIZONTAL s
DRILLPRESS _ , /oci——

VERY IMPORTANT
Thi exriby mrumchinia built with

A ALL CAST IRON TABLES
B. HEAVY DUTY DESIGN
C.DEVELOPS 3 HP MOTOR
D BUILT AS AN INDUSTRIAL
MACHINE

ONE PLACE FOR ALL YOLR NEEDS

Toll Fres (1-800) 421-2487
IN CALIFORMNIA CALL COLLECT [(213) 5430781
O visa [ MASTERCARD MDNEY ORDER

MASTER WOODCRAFT
MACHINE CO.
DEPT PM. PO. BOX 650
HARBOR CITY, 0 90710

A Respublic-Lagun Group)

86

Crossbred Saw
Cross a power miter saw with a radial-
arm saw and you'll get the Sears radial-
miter saw. This unique saw crossculs,
miters, bevels and cuts compound an-
gles. Cutting capacity is 2% in. thick =
BV, in. wide at 907 (crosseut), 2% X 6%
in. at 45" (miter), and 1% x 8% in. at 45°
(bevel). The TVYe-in.-dia. blade is
powered by a 1¥-hp motor that delivers
BN rpm. The saw costs about $250 at
larper Sears stores and through the
Sears tool catalog. Contact Sears, Roe-
buck and Cao., Sears Tower, Dept. T03-
PM, Chicago, 1L 60684,

A Bit Tougher

Vermont-American claims its titanium
drill bits will last up to six Limes longer
than standard high-speed bits. A special
titaniume-nitride coating iz applied to
high-speed steel in a high-vacuum, jon-
bonding process, As a result, according
to Vermont-American, the hits ecut
cleaner with less friction, drill faster
with less pressure, work cooler at high
speeds, and start cutting quicker be-
cause of a 135° spiit-}imi:nt. The bits
runge in diameter from ¥z in. ($1.75) to
¥ in. (814.85). Also available: 13-piece
($28) and 29-piece ($152) bit sets. Con-
tact Vermont-American, Box 340, Lin-
colnton, NC 28093,

Hobby Saw
Delta now offers a compact, affordable
scroll saw for home and shop use. The
15-in. saw (model No.40-500) is de-
signed for hobbyists, modelmakers and
all lightweight woodworking. It will cut
a variety of materials including wood,
metal and plastic, The 3-in.-long blade
can be installed facing forward, or left or
right for ripping. The depth-of-cut ca-
pacity is 1¥%:in. and the 8 x 9%-in. sheet-
steel worktable tilts 457 left and right.
And, with optional accessories, the saw
can sand, buff and operate a flexible-
shaft.

The 15-pound saw is powered by a -
amp motor and cutting speed is adjust-
able from 1100 to 2000 strokes per min-
ute. The tool comes with three saw
blades and three sanding discs with a
backing pad and adapter, It costs about
3105 and is available wherever Delta
tools are sold, Fordetails, contact Delta
International, 246 Alpha Dr., Pitts-
burgh, PA 16238,

One-Touch Wrench

This unique, adjustable wrench fea-
tures 1-hand operation, Simply press
the button located on the tool's spine to
open the jaws—there’s no knurled nut
to rotate. Release the button and the
Jaws close and adjust automatically to
the specific size nut or bolt head.
Coarse-tooth jaws provide a nonslip,
nonstrip grip. The wrench is made of
drop-forged, heat-treated steel. It's
available in three sizes: 6 in. ($6), 8 in.
(59) and 10 in. ($10).

The One-Touch wrench is sold at
hardware stores and home centers. For
more information, contact Great Neck
Manufacturing, 165 E. 2nd 5t., Mineo-
la, NY 11501,
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“Travel Insurance”

Radio Shack’s Cot What You Need for Driving Enjoyment
You'll Never Drive Alone With Our Mobile CB Radio

| = Built-in Automatic Noise Limiter
= Ceramic Fliters Sharpen Reception

The Realistic® TRC-415 CB is the smart
travel companion. Quartz-docked circuitry
keeps all 40 channels precisely on-
frequency for clearest reception. Hyslere-
sis squelch cuts weak-signal chopping
and fading. There's also a big LED chan-
nel display and 4-step signal/RF power
meter. You can even add an external
speaker and use the TRC-415 as a mobile
PA system. With underdash mounting
hardware and instructions. #21-1509

199 u

The Micronta Road Patrol XK® is a palm-sized per-
formance giant! Dual-superhet design and GaAs
Schottky-barrier front-end provide incredible sensi-
tivity. Exclusive FAST™ signal processor greatly
reduces false alarms. Separate X and K band warn-
ing LEDs and tones pulse faster (or slower) to indi-
cate relative distance to radar. Panel lights
auto-adjust to day or night brightness. Easy to
transfer from car to car. #22-1617

Amssoﬂes for Your Auto Alarm
‘#’ (4) -.-.annmu!

AL ST

O ()

“Silent"” Auto Alarm
With Receiver

—
=
(1) 2-Sound Siren. Loud| 12VDC, #40488 ... .. ...... 18.95
’2] Short Pin Switches, #49-508 ......... .. Pkg. of 2/2.99
3) Long Pin Switches, #48509 ... ... ... .. Pkg. of 2/2.89
{4) Window Decals. Easy to ses, #49-507 .. . . Pkg. of 41.19

Send for Your FREE 1988 Catalog

Mall to Radio Shack, Department 88-A-119

|
|
Doubles as a Pager
. 9 1[ 300 One Tandy Center, Fort Worth, TX 76102
I
|
|

Mobile Alert™ vehicle security system warns you—but
not the intruder—of tampering. Alarm signals pocket
receiver up to two miles away. With mounting hardware.
Receiver requires 9V battery. #49-791 Lo STATE P

o s 7995

&
Radar deteciors nof sold whars prohibited, Uisse may ba regulated by state of local lvw. Sale and usa ol sirens a k
for mobile use is prohiblted in California and certain other states; check local reguiations, Prices apply al
panicipating Radio Shack stores and dealers, A DIVISION OF TANDY CORPORATION



PORTABLE

SAWMILL O1 its Kind In TIH World!
if you need good. high-quality lumber, don't let
infiated lumber prices stop your impaortant build-
ing projects. The Foley-Belsaw goes right to the
trees and turns out smooth, trus-cut lumber
even beginners get excellent results, Just one
man {no crew needed) can EESlEi.' cul enough |:|r|
weekends io save hundreds of dollars over high
lumberyard prices. For power use tractor PTO
or other low HP diesel or electnc unit. Faclory-
direct selling keeps price low, and convenient
tme payments may e arra

Send for ! Just mail coupon below for

“How To Saw Lumber” hooklet and complate facis |

on the One-Man Sawmill. There is ND Obligation
and NO Salesman Will Call an you_ Do it T 1
Ir ‘“E 'lﬂl"ll‘lltlllluﬂ Depl. 3797 -— -}
: ; gu“' Kangas Cily, Mo  BELS N, :
p: Please vend afl facts and dewwils in I
1 your FREE BOOK “How To Saw |
1 'II Limber™, ' understond there o0 Na 1
I (hbigativan cmd that N Sadevman will §
: carll om mve. i
1 Name :
1
i Address :
1

- i

Mail This Coupon for Free Facts!

| TRAIN FOR SUCCESS...
lhﬂar.hhﬂllltlnr?ﬂ

| -n-r. PESAT, Scrlmn P-nnmum 18515 |

Fush lree lacts and gokor brochure mmw H:.ln I
train at homa for the caneer | have chosan

[ stand | am under no obll vt e |

call. CHECK DME BOX DMLY, |

I Azspeinte In mhmﬂ I

l D:: Fildace . [ Dectroncs Tachoakogy |

in iy e

I Career Diploma I
[ Computter Programming [ Smaill Bussness Migmi.

| 5 CotigBourmet Cooking 11 VR P I
[ Modtical Diertal Orfice Asst. [ Child Day Care

I I Microcomputer Regair [ Wild Y |

I Elutﬁm wa I
i Merle Aestasran Mg [ Deeianl lachamics:

| Conning L] Fashion Meraandising |

I 5Anrt:rﬂrnnql. Hm& ing I

I L] Ehctronics L] Legad Assistant I

I §an Cldou Saary EI
|___:H!I.lﬂ-5|:‘I'I:H Wriling ;

| O ] Depasmaiing & Dasign |

I Courses olfme b K55 ang Morth Amencan Gorespondencs Schook I

B - |

| Adtrem ML#___ |

L:n_“___-__ I — —

B A Sypburdiany of Matonal Foue ssion Comovaton

| Dl’lll Gl.lldt FII.I:
Make hole-boring easier, neater and
more gecurate with the David Drillboy
drill guide. The guide fits most Yi-in,
and %-in. electric drills. Use it to bore
accurate perpendicular holes (upper
left). Set the locking depth-stop to bore
holes consistently to a desired depth. It
has 4 unique built-in dust-collector cup.
The cup eatches chips and dust as they
ride up the bit's flutes, Simply pop-off
the lid to empty the cup (upper right).

CARVER

Ti

Pre-5tain Wood Sealer
Applying wood stain often results in an
uneven, blotchy finlsh—especially on
softwoods. But, now you can obtain pro-
fessional-looking results by first apply-
ing Carver Tripp Wood Seal. Simply
brush on the clear sealer, allow it to soak
in, and then wipe off the excess with a
clean cloth. Wood Seal penetrates the
wood's grain to ensure even staining
and color leveling. The sealer is also
compatible with a topeoat of lacquer or
varnish. Clean up with paint thinner,

Wood Seal comes in half-pint ($3),
pint ($4) and quart (36) cans. For de-
tails, contact Carver Tripp, Box 5, Som-
eract, MA (2726,

The base has a nonslip surface to pre-
vent wandering. Two V-shaped notches
allow the guide to fit on round objects. Tt
eosts about 211 at hardware stores and
through mail-order catalops. Contaet
Themans, Ine,, 5721-G Bayside Rd.,
Virginia Beach, VA 23455,

Clean-Cut Blade

Here's a saw blade that's designed spe-
cifically for use on a radial-arm zaw. The
10-in.-dia, blade, called Radi-All, has 60
carbide-tipped teeth that have a hook-
angle design. This helpe to reduce over-
feed—the tendency of the blade to feed
faster than it can cut—while producing
a clean cut, The smooth-cutting blade
will handle precision trimwork and gen-
eral-purpose sawing, too. Use it to cut
softwoods, hardwoods, plywood and
composition boards. It fits Ye-in.-dia. ar-
bors. 1f a zaw tooth 1g knocked off, a new
one can be brazed on at a relatively low
temperature, thus avoiding blade dis-
tortion.

The Radi-All blade rosts about $84,
For a DML distributor near you, call
toll-free: (B00) Z33-7287. For details,
write to DML, Ine., 1350 S. 15th St.,
Lioujsville, KY 40210,
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Blazer is a handheld, refillable butane
minitorch that produces a 2500° F flame.
A pushbutton, electronic ignition elimi-
nates the need for matches. The 1%-in.-
dia. * 5'%-in. torch will burn up to two
hours before refilling is required. Use it
for precision soldering and welding
jobs, including jewelry work, model-
making and plumbing repairs. The por-
table toreh will also remove paint, thaw
frozen locks and soften window putty. It
costs about $60 through mail-order tool
catalogs. Contact Blazer Produets, Box
4, New York, NY 10021,

Dremel recently introduced eight dia-
mond-studded wheel-points that are de-
signed for cutting, carving, etching and
engraving a wide variely of materials.
Use these bits to eteh and engrave steel,
glass, ceramics, cast iron, porcelain,
jade and other hard materials, In preci-
sion  woodecarving,  diamond wheel-
points don't grab and skip, but work
smoothly and cleanly, according to Dre-
mel. The bits have ¥q-in.~dia. shanks to
fit most rotary power hand tools.
They're sold at hardware stores and
hobby shops. Prices range between
$10.50 and $15.50 each. For more infor-
mation, contact Dremel, 4915 21st St.,
Racine, W1 53406.
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For BETTER ENGINE PROTECTION
and IMIPROVED PERFORMANCE

RISLONE and RISLONE CONCENTRATE keep
internal engine parts clean and free of the
power-robbing deposits of varnish, gum

and sludge.

ADD ANYTIME...15 oz. Rislone Concentrate
is especially designed for adding
between oil changes. —_—

At OIL CHANGE TIME...or
when you're down a quart
use Rislone in the big
quart can,

Send a stamped,
self-addressed

envelope for your
free Lube Tips
booklat

)

y

Uagge ¥ SO AL vEE 8 LTRSS
SR L s e

THE COMPANY « BOX 471

WAUPUN, Wi 53963

Builder? Do-it-yourselfer?
This is your opportunity to start
your own business! Become a dis-
tributor for Tri-Steel— America’s
largest manufacturer of strong,
energy efficient (R-30), low main-
tenance steel frame homes.

Investment opportunities start
at only $2,950 and are backed by

Tri-5teel training and support.

For a FREE BROCHURE and
more facts on how you can be-
come an independent distributor
of steel frame homes, please call
Tri-Steel today, toll free at:

1-800-433-5555

or 1-500-433.5553 TX 1-B00-T71-5909

Changing the way (
— America builds. |/r’
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= Introducing ‘230
There’s no reason to use
any other caulk or
sealant.

Siicong Performanc*

1 x - rmanent adhesio?
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Dip Grip

Get a better grip on your tools with
Plasti-Dip rubber coating, Simply dipin
the tool’s handle and wait for the coating
to dry. Plasti-Dip provides a flexible,
weather-rezistant shield that seals out
air and moisture to prevent rust and
corrosion, Use Plasti-Dip on virtually
any material including metal, wood,
concrete, rubber, plastic, bricks and fi-
berglass. Plasti-Dip comes in pint
(87.75) and gallon ($46.45) sizes, It's also
available in a brush-on and spray-on for-
mula. Contact PDM, Ine., 3760 Flower-
field Rd., Blaine, MN 55434.

Woodcarvers’ Friend
Tuff-Carv wood filler is formulated to
repair damaged wood and carving mis-
takes, Simply mix the quick-setting, 2-
part polyester-resin filler with a little
hardener and apply it with a putty knife,
Onee it has dried, the filler can be
earved, sawed, sanded and bored easi-
ly. The pine-colored filler comes in a
quart can with a 1-ounce tube of harden-
er for $12.95 postpaid.

Additional tubes of hardener cost
$2.95 each. For details, contact Wood-
craft, 41 Atlantic Ave., Box 4000, Wo-
burn, MA 01838,
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SPUTNIK
{Continued from page 61)

ing President Reagan's Strategic De-
fense Initiative by more than a quarter
of a century, said that several proposed
defensive systems “appear to have the
capability of intercepting ballistic-mis-
sile warheads at sufficient distances to
prevent their deoing serious damage.”
Eisenhower called the report “useful,”
refused to release it publiely, and large-
ly ignored it.

But the president did make one eriti-
cal decigion immediately after Spet-
nik's launch. On October 8, according to
his memoirs, he designated the Red-
stone—with the JPL upper-stage pack-
age balanced on its nose—as a “backup”
for Vanguard. Within a short time,
JPLs Downhower set off on a secret
odyssey to Vanguard laboratories
around the country, looking for a satel-
lite designed for the Navy but strong
enough to survive a battering from the
Army Sergeant rocket clusters,

“The ride we were going to give it was
pretty rough by today's standards,”
Downhower recalled recently. “We
were spinning it at a full 760 rpm. The
payload was not under a shroud. It was
directly exposed to the aerodynamic
forees. The second-stage ignition pro-
vided about 20 Gs, burned out at 40 Gs.
The fourth stage started to get up to-
ward 80 or 80 Gs. The rockets only
burned from 5% to 6 szeconds. You
couldn't earry a fragile package on top of
this, because it wouldn't survive.”

After a tough search and delicate ne-
gotiations with scientists under con-
tract with the Navy, the JPL team in-
cluding Downhower found the most
promising design in the lowa laboratory
of James Van Allen. He was a ploneer in
sending instrument packages up on
sounding rockets to measure the atmo-
gphere. The small rockets Van Allen
had been using were about as brutal on
payloads as the Sergeant models. Van
Allen instrument packages “were basi-
cally rugged little things, so they lent
themselves reasonably well to surviv-
al,” Downhower says.

Onee the JPL-Army team settled on
Van Allen’s satellite, the Pasadena lab-
oratory's personnel noticed that the
pace of work picked up as if the mission
itself was riding the Redstone. Some-
thing of the old, American fighting spir-
it. had taken hold at JPL late in 1957.
Just 80 days after the Army was finally
ordered to try to launch, the Redstone/
Sergeant rockets hurled Van Allen's
tough, little Explorer into orbit. The
1.8, was back in the race,

After 30 years, we can see that Spuif-
nik I was a prelude, more powerful as a
symbol than as a work of seience. Within
a few months of [he first Soviet launch,
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FOREVER YOUNG ~FURE VER YOURS

Bastuien b the e ol boat-
leg boone, the speakeasy
and footloose flappers
With your own hands

miwe hackward in tme
o whan the moborcan
witi bemdy in modion
This 1-&:.'," fix-assermble
replicar is Trom the com-
pany that  leads in
prodisct endinesring and
innovaling The thrill is
in_ the fims time o
wheel the "ol tmer
onto the moad and are
able to shoup | 1 BUILT
IT MYSELFT"

Available in front
Q oF rear engine deive,

CALL TODAY - TOLL FREE

"’*‘-, 1-800-252-7742

AP | ook for our displays in over 50 major
J Airpors,

SBET Classs: Malo? Cafriages
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CLASSIC MOTOR CARRIACES Sl
166540 N W, 27th Avenue, PO, Box 1) Mame . — -
Miarmi, Florida 33054, [(105) 4259700
Hours: Man, - Thur, ¥ AM - 11 PM Adclmess
Fri. 2 AM - 9 PM_Sa0. %AM - S PM
Sun. 1T AM - 11 P8
Enciosed is 5100 For each full cober brochuee and CHy Ep=
corviemer Buying guide for Replica sssembly-
Gagelle _ Classic Speedsied ©___ Home Phona I._.,_,;'
Classic T __ Classic Speedaser_ —  Bun Fhona { i
Flanss charge my N [T i S gy Exp e
- — — Exp. Dawe _ Sigmadwre 000000 —

Save $10,000 or more
on your new home...
be your own builder.

Learn at home. NRI shows you how inone
Course.

You can save from 10% to 50% on the cost of your new
home by building it yourself. NRI's cousse in Building
Constructson teaches you what you need to know ta be
a building contractor. Whether you want to build your
own home, get a berter job, or star your own con-
tructing business, NRI can get you strted aght!

From Site Sclection to Landscaping
MRT takes you from st to finish in 70 bite-stze
lesscrns Full of photographs and diagrams o make
learning easy. Leam to read bluepnngs, esumare
costs, follow the job righr 1o the planting of
shrubbery and trees

Learn Professional Secrets

No experience needed —nothing s left out!
Ynulﬂ.mdtmn:ﬁ:pu:lﬁl:ﬂnndm&m the
pros. Masanry, carpeniry, roofing, painting, cven
plumbing, heatng and elecenical wore. You learn

how to supervise jobs. . . how w keep your job
moving on schedule. N]J,gr::lunm muy parti-

Send coupon today for free NRI catalog.

| NGRS ... =

cipate in an optional owner! butlder seminar, r
ﬂiﬂhl Built Around MG Hill Contirming Educsuon Ceme
gmr‘m“u e l ¥4 Wisnnain Ave., Wishingwon, 0.C m:nu.l-ﬂ

You learn better, becatse with NRI's practical I
[FAIMINg, you get over 100 action projects from

scale-model construction to building actual fram- l e TFicssc Pirst) T
ing sections. Lessons and projects are coordinated I

with the conternparary, r?y-:ﬂiamthuu: y v

you'll build to scale as part of NRI's unique

“hands-on” m Cary Mase Tlip LRI




Your home workshop

can PAY OFF

This One Low-Cost Power Tool-

SAWS to desired Width...
PLANES to desired Thickness...
MOLDS all popular Patterns...

All at once or separately. . . All By Power Feed!

Only 3-in-1-Workshop Tool Of Its Kind!
From the Day It Arrives

slop, casing, tongue-and-groove

making cases for grandfather clocks, fumiture
picture frames. fencing, bee hives, bed slats
surveying stakes . . . all kinds of millwork.

Built For Pros. . . Priced For
the Home Craftsmen

... It is engineered and built to industrial stan-
dards, but factory-direct selling keeps the price
low. Handles tough pak and walnut a5 easily as
pine, and 50 simple o operate even beginners

with no experience can use i1,

BOOKLET!

Get FREE Book
with facts and
full details. , . RUSH

COUPON TODAY!

i vedfais dis Beest me

eurred jud seviel frndriind Foley Belsaw Co.
wilh rurmie el m. l?'#"*"
wilidress g

52

Your Planer will
make and save you manay. With shortages and
inflation driving lumber prices sky-high, this
versatile power tool easily pays for itselt by |
guickly converting low-cost rough lumber into 4
high value finished stock. In just one pass furn
out your own quarter-round, door and window
all popu- 2
lar patterns. Other Foley-Belsaw operators are 78

(ﬂa- :

Wﬁ - TR

Guaranitee af Satisfaction

Try the Folay-Belsaw In your awn
shop for & full 30-Days and put it 1o
work for you. Give it a thorough test
and make It prove that it can do every-
thing we say it will use it a5 much
as you want, Then if you are not com-
pletely satisfied. |ust send i1 Dack and
we 'l retum evary penny sent with your
order. And YOU are the sobe judge
There are na guestions asked there
are no fine print “use’ chirges. Duor flat
guaranies is that ¥YOU must be 100%
satistied of you et your money back

wmwm
Does The Foley-Belsaw Pay? YOU BET!
READ WHAT OTHER FOLEY-BELSAW DWNERS SAY:

A Good hevestmasl; | behiews (Rl the Plaser i the hegt segtment |
Eial Pacd | v Bsten @ planar man for years and gm novw refingd. The
Foley-falzrw hes asmed me over S60.000 sxtra income in the past
EEVEN YRBY

Robert Sawyer. Roseburg. Dregon

M‘I For Realk: ! Bough 4 haich of wesul in iha raugh, and Eher
planing A on he Foley-Belsaw | hgufed up e mosey | had aved 11
was enough i pay for two-thirds the cost of the Plantr. B really doss
@ good job
RS Ciark, Springfigld. Ohig
More Than Expeched; This maching pays for dsall by making
monEy 0ul of Lerap baands. 0 is 8 very well Bulll maching and § con-
Pesd o 5 modd than | scpeched far Mhe piice | does sveryifiag wou
sy A will
Stephen Schultz. Grangeville, Ponna

.+ Anel Faley-Balaaw |n The Choice 04 Prolessional: | recom-
irand Foley-Bessdw s Plnes-Moider-Sae as e mosi useful shap
loal Ihaf any craMaman could own. WE usE purs every day in the
WORKBENGH model shop. and couldn'f get @long withaul il

JaY HEDDEN — Edhitor of WORKBENCH Magsezine

N0 OBLIGATION and
NO SALESMAN Calls!

cu uﬁuln Rd. “'{' |

Faley-Belzaw Co. ,d‘ 'l
BELSAL ML ~ Jl

[ YES. piease send me tha FREE Bookiet thet ghes me
omplate facts abow your Plaser-$Molder-Saw and lall gecsis
on how | can guaity for 8 30-Day Free Trial right in my own
shop | underitand there is No Obfigatics and thal No Sales-
man will call

SPUTNIK
(Continued from page 81)

data began falling from space in a cre-
scendo from Sputnik's successors from
many nations. They gave us views of
space and Earth never seen before.
They linked nations with the most pow-
erful communications net works in histo-
ry. They strengthened national de-
fense. Some of them saved lives.,

Some of the most significant of those
later satellites are seen in our Revolu-
tion In Space illustration:
®m Explorer Launched January 31,
1958, by the Redstone/]JPL spacecraft,
the 30.8-pound, 6-in.-thick probe sent
down mysterious data on its cosmic ray
measurements. Over California, the
counts were only 30 to 40 per second,
but over South America, the count rose
to more than 35,000, blanking out the
instrumentation. This cloud of radiation
discovered by America's premier satel-
lite became known as the Van Allen
Belt.
® [iscoverer The first in this Air
Foree series flew on February 28, 1959,
Discoverer XTIV was the first to eject
heavy capsules that were snatched in
midair as they fell carrying film and bio-
logical specimens from space.
® Tiroz 1 Launched April 1, 1860, it
was the first operational weather-bu-
reau satellite, raining down nearly
23,000 TV pictures of eloud covers dur-
ing it= 78 days of operation.
® Echo The earliest communication
catellite, launched May 13, 1960,
bounced radio waves off of the alumi-
num skin of a 100-ft.-dia. inflated
gphere.

B Telstar I Launched July 10, 1962,
the first commereial satellite did more
than reflect: It amplified signals from
Earth before actively transmitting
them. TV programs were sent instanta-
neously over oceans for the first time,

u Syncom Il Syncom I's ecommunica-
tion package failed. But Syncom II,
launched Aupust 28, 1963, worked
beautifully from geosynchronous orbit
22 230 miles over Earth, where the sat-
ellite's speed matched the Earth's rate
of rotation. It became the first satellite
to establish communications between
Africa and North America.

8 Early Bird Thedebut of the Commu-
nications  Satellite  Corp.—Com-
sat—was a geosynchronous satellite
launched April 6, 1965. Powered by
6000 silicon-coated solar cells, it provid-
ed a 240-circuit, 2-way voice link be-
tween North America and Europe.

® (Orbiting Astronomical Observatory
Il This orbiting telescope, launched
December 7, 1968, was used to study
young, hot stars, interstellar gas, and to
create a pictorial map of more than 700
stellar bodies. [t demonstrated the val-
ug of looking at deep space from the
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clear vantage above the atmosphere.

B ERTS The first Earth Resources
Technology Satellite, launched July 23,
1972 and later renamed Landsat I, took
repeated pictures of the entire Earth in
four spectral bands. It provided a rich
harvest of data on land usage, urban
growth, mineral deposits amd oceanog-
raphy. The Landset series also helped
map territories never charted before.
® ATS-VI Launched in 1974, the 3000-
pound Applications Technology Satel-
{ite-V[ was something new in communi-
cations  satellites. Itz “ombrella”
antenna, 9 meters in diameter, could
transmit directly to small ground re-
celvers, not just large ground relay sta-
tions, The =atellite was the first to
transmit information on medical tech-
nigques to doctors in remote areas.

m SBS Beginning in 1980, the Satellite
Business Systems HS 376 zatellites
have offered business communications
services to large American companies.
Each offers 10 channels with the capaci-
ty for 1250 2-way telephone conversa-
tions per channel, or 10 color TV trans-
missions, or a combination of TV and
telephone communications. An SBS sat-
ellite was the first to be launched from
the Space Shuttle, in 1982,

B Cospas Soviet weather satellites in
the Cosmos series (renamed Cospas in
their search-and-rescue role) work in
tandem with U.5. Advanced Tiros
weather satellites to listen for radio dis-
tress beacons from Earth. By helping to
locate downed pilots or ships in distress,
the system has saved hundreds of lives
internationally since it went into opera-
tion in 1982,

® SPOT Since its launch on an Ariane
rocket in February, 1986, the French
Svysteme Probatoire de la Terre has of-
fered the view from orbit to anyone who
can afford it, not just governments. The
U.8. representative in Reston, Virgin-
ia, (T03-620-2200) sells black-and-white
photos of any area on Earth (with a reso-
lution of 10 meters) and color and near-
infrared photos (with a resolution of 20
meters). Prices range from $200 and up.
® Navstar Whenthe Navstarsystemis
fully operational, it will enable ground
users, equipped with the right equip-
ment, to caleulate their positions within
tens of feet, their velocities within inch-
es per second.

® DSCS 111 This military communica-
tions satellite (a prelude to Milstar), to
be launched in the future, is designed
for improved, highly jam-resistant com-
munications, particularly in the event of
enemy attack, and even in the face of
attempts to disrupt communications,
Details remain highly classified.

All of these highly useful satellite sys-
tems were the subject of fanciful conjec-
ture in the fall of '57, when a tiny orbit-
ting sphere called Sputnik changed the
warld forever. ™
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PRICED TOO LOW
TO ADVERTISE...

THIS FITNESS
- MACHINE FITS
- EVERY BUDGET

Cross-country skiing: the #1 cardiovascular
and muscle-iona exercise, according to lead-

Exerciser.

« Full agrobic benefits for men and
women of all ages; skiing ability nol
required.

« Builds arm, leg and back muscles.

* Durably constructed yet lightweight,
compact — stores easily.

SELLS FOR HUNDREDS LESS THAN
NATIONALLY ADVERTISED MODELS

Call NOW For a FREE Brochure
About All HFP Exercise Equipment

1-800-453-4907

O write: HOME FITNESS PRODUCTS

ing health professionals. Now.. get the same
filness benefits with the HFF Cross-Country

= Jarless, safer than jogging: more effec-
tive than biking...swimming...rowing.

-

1 Linden Place, Suite 307, Dept 7, Great Neck, NY 11021

HOMIE
IFITNIESS
PRCDUCTS

We Make Fitness Affordabile

The Susan B. Anthony Dollar was
issued only 3 vears! The only other
115, Dollar with a shorter life was the
1794-95 Flowing Hair Dollar —
America's 1st Dollar!

This is your opportunity to get the
complete First Year All-Mint Set of
the historic 1979 Susan B. Anthony
Dollar. One Brilliant Uncirculated
coin from each US. Mint —
Philadelphia. San Francisco, Denver.
Purchased individually, these 3 coins
would cost B8.65. but this Hmited

Send coupon with payment Lo:

Littleton Coin CDI:IIJ}I%&
Dept. YSAL2S, Littheton,

Susan B Anthony Dollar FirstYear Set

(3 colns: 1979 P 1979 D, 1979 5) . .85.00

[hew many — limit 4 seis)

5 [total enclosed)

Comp]ete First Year Set Of . . .
SHORTEST U.S. DOLLAR SERIES SINCE 1795!

time offer saves you money. YOURS
FOR ONLY $5 per set!

Ridiculed by the public as the
“Carter Quarter” the mini-dollar is
fast becoming a prized collectible.
Hard to put together now. a First Year
Set will get even harder. Clip the
coupon below and send today! In ad-
dition you will get great price lists of
LL5. coins, along with other offers on
approval. Satisfaction guaranteed.
DON'T DELAY! (Limit 4 sets).

Littleton Coin Company, Dept. YSA125, Littleton, NH 03561
Serving collectors natfonwide since 1945

Name

Address

City

State/Zip

Full 45-Day Money-Back Guarantee of Satisfaction ©1987 Litticton Coin Company
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BEDTIME STORY

(Continued from page 74)

in. veneer for this purpose is by far an
easier way to get smooth gluing sur-
faces and consistent thickness in the 12
ft. lengths required. To adequately
clamp the veneers, you'll need at least
24 hand elamps and a long band clamp.
Slow-setting plastic rezin glue will give
vou the time you need to get the lamina-
tions in place on the form.

Apply glue to the veneer surfaces and
stack them so their edges are aligned.
Next, bend the stack around the form so
it rests on the ledger blocks, Slip the
band clamp around the laminations and
tighten, Now, starting at one end of the
bow, apply clamps to draw the veneers
tightly together. Use cauls at the

straight sections and Y-in. hardboard
under the clamps that go around the are

10 Install an oversize fence on the table
saw. Rip and saw bow to width. Make sure
the bow rests on table at the saw blade.

13 Transfer the spindle positions to a lay-
out board. Clamp the bow in place and
mark the spindle-hole positions on bow.

16 After gluing up headboard legs. rail
and spindle rall, insert spindles. Glue and
clamp the completed bow in place.

i

to prevent flat spots. Leave the
clamped-up lamination in place for 24
hours. Because of the exeessive mois-
ture imparted to the wood in this pro-
cezs, let the lamination set for 72 hours
after removal before dressing the bow
to size,

Posts and rails
The 3-in.-sq. bed posts are each made by
glaing together two pieces of 1%-in,
stock. Cut the stock oversize, glue and
trim to exact dimension, Next, rip the
rails, dress the sawn edges, and cross-
cut to exact length,

Lay out the mortises for the side rail
hanpers and the mortise-and-tenon

Jjoints for the head, foot and spindle rail,
Before machining the mortises, cut the
chamfered profiles with a router as
shown in the drawing.

To cut the mortises in the side rail

ends, first bore overlapping holes witha
brad-point drill guided by a doweling
jig. Then, use a sharp chisel to clean
away the remaining waste. The Y-in.-
deep hanger mortizses in the posts are
cut with a router, edge puide and %+in.
straight bit. Then, mark and cut the Y
% Vg-in-deep recesses for the hanger
hooks using the router and Yi-in. bit,
Clamp a fence to the drill-press table
and bore overlapping %-in. holes to
atart the mortises which house the
head, foot and spindle rail tenons, Re-
move the waste with a sharp chisel,
Next, cut the 1%, * 1%in. groove in
the head posts with a dado blade mount-
ed in the table saw. Use at least two
passes to complete each groove, The
tenon cheels can be cut with the dado
blade also. Cut the tenon shoulders with
i band saw or backsaw.
(Please turn B page 56)

11 Insert the bow in the headboard-leg
grooves and mark the starting points for
the chamfers. Cut chamfers with a router.

14 Bore the bow-spindle holes by follow-
ing the spindle angle marks. Drill wntil
point protrudes and complete from Inside.

1Z After marking the hole centers, secure
the spindle rall at the appropriate angles
and bore the 1-in.-dia. spindle holes.

15 Turn short spindles completely on the

lathe, Turn only long spindles, ends and
shape with a drawknile and spokeshave.

17 Pass the spindies through the bow-
spindle holes and drive wedges in the slot-
ted ends at bow and spindle rail.

18 Cut the spindle ends nearly flush with
afine dovetall saw and use a sharp chisel to
trim them flush with the surface.
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Save Gas, Save Engme with “POLY”

The following introduces one of the
most fully tested and proven gas saving,
friction-reducing engine treatments ever
to reach the market!

The Secret Is “Poly”

“Poly™ iz short for polytetrafluomethylene
(TFE), the slipperiest substance known to
man. (1981 Guiness Book of World Rec-
ords). Petrolon Corporation, makers of
Slick 50, invented a way to permanently bind
this slippery chemical 1o your engine with
one treatment. Just one quart of Slick 50
can reduce engine friction, increase gas
mileage and horsepower and reduce engine
operating tlemperature, causing your oil and
engine to last longer. . . plus it reduces
metal wear, defraying costly overhauls.

Years of Testing and Use
Have Proved it True!

Slick 50 has been thoroughly tesied in in-
dependent laboratories and out on the road:

The March/April 1982, p. 35 issue of
“Consumer Digest™ magazine stated,
*%lick 50 does reduce engine heat and ordi-
nary wear, and our informal tests indicate
that it will improve gas mileage by about
2 or 3 miles per gallon.”

One of the country’s most respected re-
search institutes reported applying a power-
ful ultrasonic cleaning process to a Slick 50
treated engine and were surprised at its per-
manence. ““We actually expected the Petro-
lon Slick 50 TFE Resin coating to also be
removed, but later found it was still there.”

“Dune Buggies & Hot VWs" magazine
Apri] 1983 issue records the results of their
one year testing of Slick 50, “We can indeed
say scicntifically that Slick 50 does work,
and that it does reduce engine wear! . . . for
the price of one treatment when compared
to engine rebuild, we feel that you'd be
money ahead using Slick 50.7

The Federal Aviation Administration has
fully accepted a similar product for aircraft—
Slick 50 Aircraft Piston Engine Treatment
(F.A.B. #1349). This FAA endurance test
simulated 1400 hours of engine use,

The power technology laboratory at a
leading southwestern university statoed,
“Slick 50 does incresse horsepower and
decreases fuel consumption in tests done at
the university.”

The Space Shuttle Columbia uses the
chemical “poly™ in its gears and bearings
because it is the only chemical lubricant
which can withstand the heat and corrosive
elements of space.

Perhaps most dramatic of all is a wrure
test overseen by the Automotive Services
Council for Ivania and shown on
WTVE television. Three cars with 75,000
to 129,000 miles on them were treated with
Slick 50. Six months later the oil was drained
from each vehicle, and the cars driven with-
out the oil plugs for about a half hour. The
waler iemperature never rose and the en-

gines sustained no apparent damage.

There isn't room here to tell you about
the dozens of other tests proving that Slick
50 is everything we say. However, if you're
still skeptical , send $2.00 to cover printing
and posiage cosis, and we'll send you de-
tailed test results plus actual letters from
users who report how Slick 50 saved their
engines and saved them money!

It's Easy to Treat Your Engine

A few minutes before oil and filter change,
add the engine fMlush you get free with each
order to clean out the engine. Lei the engine
idle for 5 minutes. Then drain the oil, change
the filter and add the proper amount of oil,
less one quart. Add one quart of Slick 50,
drive fior 30 minutes, and leave it in the crank-
case for at least 3,000 miles. As the engine
operates, the oil carries the “poly™ between
the parts where it is burnished into the pores
of the metal,

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

Works with Most Oils

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

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

ing on your driving, vehicle condition,

weather and geographic location, but no

matter what your conditions, Slick 50 can:

1. Increase mileage

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

3. Reduce operating temperatures, thus in-
creasing the lubrication and life of the
oil and engine

4. Minimize or eliminate costly overhauls
by reducing engine wear

Up to 90% of the engine wear on a car
can be caused by lubrication starvation cars
experience when first started before the oil
begins to circulate. Slick 50 can eliminate
this problem for less than the cost of two
tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent grade
of petroleum oil which meeis or exceeds
every manufacturer’s engine warranty re-
quirements. In addition, this oil carries an
American Petroleum Institute service classi-
fication SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

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

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make handsome
profits. Having such solid test results from
major institutions make Slick 50 easier o
sell than many other products. Free dealer-
ship information is sent upon request.

For purchase or further information
call toll-free 1-800-525-8624, ext 10 (in
California I-élll.ﬂ-ﬂ.‘!gﬁ?} or t;gld ;;5
ve Energy Corporation,
Bent Avenue, #B-1, Dept. PM1087
San Marcos, California 92069,

Yes, | wan! lo improve my car's performance
and save my enging — rush me risk free

[T One Shick 50 at 53885 + $4.00 shipping
and handling. Cail Aesidents add 6% Sales Tax

[T Give me free shipping and handling for my
order of 2 or more at $3995 each.

O Check [ COD [ Visa/MasterCard
Card #
Exp. Date

Name

Address
{Ghe streat addrass If possible for UPS delivery)

Ciy______

—PEC
Progressive Energy Corporation

255 South Bent Avenue, ¥8-1, Depl, PM108T
San Marcos, California 92069
CALL NOW, TOLL FREE 1-800-525-8624.
IN CALIFORMIA, TOLL FREE 1-800-233-8558,
* 1§87 Progreasive Energy Corp




THE DEPENDABLES

Sharp tums or gantle turns; big bumps or litle bumps: you can depend
on KYB Gas Shocks to take them all in stride . .. mile aftar mile attar mile.
S0 join the demanding drivers in over 60 countries who dapend on the
quick response, excepticnal control and world renowned quality of KYB
Shock Absorbers

You'll drive with more confidence! You'll find driving is mone lun!
Just choose the shock that's right for you
* KYB Gas-a-just— the high-pressure gas shocks for unsurpassad
road control, or
* KYB/GR-2— Ihe low-pressure gas shocks for riding comfort you can
feal at a price you won't, .. even in 8 compact of mid-size car.

ASK
FOR THE
' DEPEMDABLES
— FROM

iKYIEs

e =

KYB CORPORATION
OF AMERICA

a0t Dak Craas Dnve
Lombarg, IL 60148

PIONEERS IN
GAS SHOCK TECHNOLOGY

voue oo SUN TANNING MACHINE

for making Ormamental
Concrete Hems

Book about Aluminum Mokis
Inchuding aver 425 designs,
prices and production rade

secrets from world's largest
okl manutactuiar

Mu-ldama Inc

Sernd 51285

II.'F.I.'%MI.HI\T'; "ul”{I'J pETiac";";{l:!'_!m CONCRETE MACHINERY CO., INC.
(LA ani) Madizson Hawghts, M1 L8071 -07T08 PO Box A-99 Hickory, NC 28603
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BEDTIME STORY
{Continwed from page 8§)

Assembling the headboard
Clamp the bow to the worktable and
plane one edge flat. Then, prepare the
table saw for ripping the bow to width
by attaching a tall, wide auxiliary fence
to the regular rip fence. As vou cut,
keep the stock flat aguinst the table asit
passes by the blade. Trim the straight
ends of the bow to length and test fit in
the head-post grooves. Mark the start-
ing points for the bow chamfers and eut
them with a router.

Next, clamp a fence to the drill press
table at right angles to the axis on which
the table tilts and bore each gpindle hole
at the specified angle. If your drill press
lacks a tilt-table feature, construct
sloped supports at the required angles
that you can clamp to the table,

Make a full-gsize layout of the spindle
angles and positions on a piece of ply-
wood or particleboard. Then, clamp the
bow in place being careful to position it
on the layout accurately. Transfer the
spindle hole positions and angles from
the layout to the bow. Thizis a good time
to note the spindle lengths. Next, usea
¥in. zpade bit and follow the angles
transferred from the layout to bore the
holes in the bow. Bore only until the
point pokes through the opposite side
and complete the hole from the inside,

The shortest three spindles can be
turned entirely on the lathe, The longer
ones, however, will tend to chatter.
Turn only the tenons on these and shape
the tapers with a drawknife and spoke-
shave, Each spindle is locked in place by
wedges that are driven into slots cut in
the ends of the spindles. Cut the slots
with a backsaw keeping both the top and
bottom slot on each spindle parallel. Set
the miter gauge on the table saw to cut
2" wedges, Vs in. wide for the top, and 1
in, wide for the bottom.

Now, apply glue and assemble and
clamp the head and spindle rail with the
head posts. Place each spindle inits hole
in the spindle rail. Apply glue to the
grooves in the head posts and elamp the
bow to the posts until the glue sets.

Slide the spindles into the holes in the
bow and align the wedge slots at right
angles to the grain direction of the bow,
Apply glue to the wedges and tap them
into the slotted spindle ends. After the
glue has set, trim ends flush with a
dovetail saw followed by a sharp chisel.

Sand the entire bed, first with 120-
grit, then, 200-grit paper. We finished
the bed with three coats of polyurethane
varnish, thinning the first coat with
mineral spirits. Liphtly sand between
coats. The mattress hangers can be fab-
ricated at a steel supplier at modest
cost. Install them with 1% x Yi-in. lag-
screws. Finally, install the bed rail
hangers with 2-in, No. 8 fh screws, ™
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After 9 years of advancing
the science of radar warning,
we have quite a following

IT imitation is the sincerest form of fattery,
then Escort and Passport are easily the world's
maost admired radar deteclors,

And If imitation were the same as duplica-
tion, then there would be other equally capable
detectors. Decasionally you hear of imitations
“just as good as” Escort and Passport, usually
from Someone trying to sell you something
cheaper,

The experts are unanimous

No matter what anybody says, there s, in
fact, no detector on the market that's “just as
good as” Escort and Passport, And you neadn't
take our word for it. In 1987, three respected
magatines have published comparnson tests of
radar detectors.

What Car and Driver says

In April, Car and Driver rated Passport high-
est of nine miniature models, saying, “At $295
direct from the factory, IUs the most expensive
pince of alectronic protection in the group, but it's
worth every nickel in readgoing peace of mind.’

What Roundel says

In June, Roundel ranked Passport and
Escort first and sacond respectively in a com-
parison of 14 detectors. About Passport the
author said, "It remains the State of the Art,
3 true guahty product, American ingenuity at
its best.” Regarding Escort, "It is an excellent
detector in its own right and continues as a
pacesetter in the detector market!’

What Popular Mechanics says

In July, Popular Mechanics rated Escort
first and Passport second in @ group of 11 brands.
The magazine concluded, "Clearly, the Escort is
the best radar detector around. The best of the
minis was the Passport..”

gy

Testimonmy, t's FREE:
In every 1087 maganne tesi of rhdar detertors. [Scort @nd
Pasaporl R Been rmted |'-I?'Iﬂ"!'|. Ses for pounsall. For Eﬂw
copes of [he 12818 [Pol Sxcerpls oF sElecbed Quotes), Bhowing
ranking of @l prands, just call vs ol e

Momey

99 THINGS THAT AMERICANS MAKE BEST

BEAI of these widely available U5 -made
greodis._are clearly superior o their overseas com-
pretibon, overwhelmingly dominase their markets

or ane s mistanding or novel that they have
o well-kown intermatsonal counterjn, #9
Exeort and I'u-:||r||1l are the vnly radar

detectors oo make the lis

What we say

Escort and Passport stay at the top of the
experts’ ratings year after year because, by
definition, the imitatars are always behind. Our
engineers work constantly to lengthen detection
range, and when they make a breakthrough, we
rush that improvement into production.

Still, early warning means nothing if the
warning is false. That's why—a year ago—we
added Alternating Frequency Rejection (AFR™)
circuitry, designed specifically to ignore the
Rashid VRSS collision waming system.

Said Car and Driver, "While other makers
have spent thelr energy on funny features or
zoomy styling, CM has found a way 10 improve
functicn in @ guiet and systematic way. Such
innovation is the mark of a leader, and we ap-
plaud Cincinnati Microwave for its esgerness (o
head off problems before they become problems.”

Our anti-Rashid circuitry demonstrates our
commitment to the highest radar warning tech-
nology. We think the fact that the imitators
don’t have it demonstrates their commitment too,

Right here In Cinclnnati

Dur attitude is unigue in another way, We
keep all of our engineering, assembly, sales,
and service in one location 5o that we can
respond quickly to our customers. If you have
guestions, need service, or want to order, just
call toll free.

We sell direct to our customers only. Orders
in by 3:00 pm eastern time go out the same day
by UPS, and we pay for shipping. Overnight
detivery 15 guaranteed by Federal Express for
only $10 extra.

Satisfaction guaranteod

If you're not entirely satisfied within 30
days, return your purchase. We'll refund all of
your money and your shipping costs,

For the only radar detectors “just as good
as” Escort and Passport, please call toll free.

Order Today

TOLL FREE...800-543-1608
{Mon-Fri Bam-11pm, Sat-Sun 9:30-6 EST)

By mall send to address below. All orders

processed Immediately. Prices slightly
higher for Canadian shipments,

PASSPORT

RADAR-RECEIVER
f_=—cs s ————

Pocket-Size Radar Protection $295
[ Do res, 5ol £16.2.3 18x)

The Classlc of Radar
{Ohic Res. aod 51348 tax)

Cincinnati Microwave

» Department 66807
One Microwave Plaza
Cincinnati, Ohio 45249-9965
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DODGE DAKOTA 4X4

IF YOU'RE LOOKING FOR THE ONLY TRUE MID-SIZE 3X4 PICKUP
THERE IS, WITH THE PUNCH OF A 3.9L V-6 AND NEW ELECTRONIC
FUEL INJECTION, A FIVE-SPEED GEARBOX, 2WD TO 4WD SHIFT-
ON-THE-FLY, AN INDEPENDENT FRONT SUSPENSION, A WHOLE m
TON OF AVAILABLE PAYLOAD, PLUS A 7/70 PROTECTION PLAN" ' Gon‘ ﬁ ‘
THAT SHOOTS DOWN THE COMPETITION, THEN TAKE OFF IN _ m
THIS 4X4...IT'S GOTTA BE A DODGE DAKOTA, ¥/ 70 DIVISION OF CHRYSLER Mc::mms-
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THE BETTER

How To Rep

TEI.EPHONES

cenee, it's nice to know that some
things are built to last. Long before
the introduction of the now-popular
electronic telephone, the telephone
company had installed millions of model
500 (rotary dial) and model 2500 (Touch-
Tone) desktop phones. Both phone mod-
els have an estimated life span of 256
years, but most have lasted years be-
yond that. However, the best thing
about these old, reliable telephones is
that you can often fix them yourself
—something that's almost impossible
with an electronic phone. ;
The repairs for a rotary-dial or Touch-

ln these days of planned obsoles-
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BY MORT SCHULTZ
lllustrations by George Retseck

Tone (pushbutton) phone are basically
the same. Just don't be intimidated by
the tangle of wires inside the phone. Be-
sides, the wires are seldom the problem
with a faulty phone,

Preliminary checks
Before you start to fix the phone, be

sure that it's the phone that needs fix- |

ing. The problem eould also be caused
by the phone wiring inside the house
walls, wiring outside of the house, or the
equipment that's located at the tele-

phone company's central office.

To check the problem phone, first
take it to a neighbor's house and plug it
into their wall jack. If the phone works
properly, then the trouble is probably
with your house wiring.

Next, borrow a phone that you know
operates correctly and plug it into the

| wall jack at your house. Be sure that it's

the same jack that the problem phone
was connected to. If the borrowed
phone works okay, then your phone has
a malfunction.

Caution: Disconnect the phone's line
corid from the wall jack before starting
any repaire, [f the cord is plugged in and

¥



1 Phone's model number and date it wi
manufactured are printed on its bottom
plate. Note ringer’s volume control knob.

the phone rings as you're working on it,
you ean receive a severe electrical
shoek. The electrical voltage developed
when a telephone rings is approximate-
ly 60 to 940 volts.

How's that?
One of the most common problems with
older phones is reception quality.
Voices may sound muffled or distant.
First, unscrew the earpiece cover from
the handset and lift out the receiver.
The receiver is attached to the handset
with two wires. Tighten the screws that
hold the wires to the receiver (Fig, 2).
Loose wires will cause bad reception, 1f
that doesnt help, then loosen the
screws to free the two wires from the
receiver. Use a piece of very fine emery
cloth or sandpaper to clean the Y-
shaped wire terminals (Fig. 3) and the
contacts on the back of the receiver.
Now tap the receiver on a hard surface
to loosen the earbon granules that are
inside (Fig. 4).

Carhon is used as a medium through
which receiving is accomplizshed. Over

7 In order to get at the contacts, you must
remove the Touch-Tone panel, ar rotary
dial, by loosening the screws on each side.

100

2 The recelver is located behind the ear-
plece cover. Be certain that the wires lead-
ing to receiver are fastened securely,

the vears, the carbon granules may
have become compacted. For good re-
ception, the granules must be loose,
Hold the receiver near your ear and
shake it. You should hear the pranules
ruttling around.

Reattach the wires to the receiver,
place the receiver back in the handset
and replace the earpiece cover, Now call
someone and test the phone. If recep-
tion isn't improved, there are two more
steps to take: servicing switch-hook

3 Use very fine emery cloth or sandpaper
to clean Y-shaped terminals of receiver.
Clean back surface of the receiver, too.

one side (Fig, 7). Next, remove the clear
plastic dusteover that protects the
switeh-hook contucts,

Using a serewdriver, press the tabon

top of the cover while squeezing its
sides. Lift up to free the cover. Then,

Use an ear syringe or compressed air to

blow out dust and dirt from between the
contacts (Fig, 8).,

Press down the switch-hook and re-

lease it slowly to open and close the con-
tucts. If the contacts stick together,

contacts and replacing faulty parts.

contacts

The switch-hook contact assembly con-

Checki

aists of a series of
make-and-break
points, The con-
tacts are located in-
gide of the phone
and are protected
bv a transparent
plastic dustecover.
To expose the
phone’s puts, turnit
upside down and
loosen  the two
serews that hold the
metal base to the
plastic phone hous-
ing. The screws
may be captive,
meaning that they
can be loosened, but
not removed and
possibly lost, The
switch-hook  con-
tacts are located be-
hind the dial, in
front of the switeh-
hook (Fig. 6). To
work on the con-
tacts, remove the
dial by loosening
the screw on each
side and pull it to

then further cleaning is necessary, Re-
member though, switch-hook contacts
can be responsible for problems other
than bad reception.

8 After removing the plastic dustcover, clean between the con-
tacts with a can of compressed air, Blow out all dirt and dust to
prevent the contacts from sticking together.
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& If the carbon granules inside of the re-
celver have become compacted, tap it
against a hard surface to loosen them.

Replacement part remedies
Bad reception can also be eaused by
faulty cords. Modular cords—the kind
you can unplug—are easy to test. Sim-
ply unplug the cords firom the handset,
phone and wall jack and connect them to
another phone.

If the phone's reception is clear, then
the cords are okay. Buy a new receiver
for the problem phone, reconnect the
cords and test the phone.

Telephone replacement parts are
available at Radio Shack and phone
stores, Take the old part to the store so
that the salesperson can eross-check
part numbers to ensure that you get the

5 Unscrew mouthplece and remove trans-
mitter. Then, bend up the contacts slightly
to ensure good contact with transmitter.

right part. Older phones have eords that
are wired directly into the phone and
handset.

Don't try to remove these cords. In-
stead, install a new receiver. If this
doesn't help, and you've alvewdy
checked the switeh-hook eontacts, then
the phone is beyond repair.

Weak transmission
Do people have difficulty hearing vou
over the phone? Then the problem may
be with the transmitting end of the
handset. Unserew the mouthpiece cov-
er and remove the transmitter. Unlike
the receiver, there are no wires at-
tached to the trans-

RET ez 5

¥

i
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L

mitter.

Inside of the
handset are two
contuets,

metil

,'i'. Clean the contacts
[ and the metal sur-

[ face on the back of

I the Lransmitter

A with very fine em-
ery cloth or sandpa-
il per. Then, bend up
1| each contact slight-
Iy to ensure that
i they touch the
| transmitter (Fig.

hl. Now tap the
transmitter on a
hard surface toloos-
en the carbon gran-

. -

7 oot les inside, Replace
gk = the transmitter and

24 i mouthpiece  and
— test the phone. If

transmission quali-

ty isn't improved,

9 Rotary-dial phone uses screws to attach wires to the network.
Tighten all screws to prevent trouble caused by loose wires. Also,
clean away all dust and dirt that has accumulated,
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then elean the
awitch-hook  con-
taects, test the cords
and, finally, replace
the transmitter,

& Here, we're pointing out the position of
the switch-hook contacts. The contacts are
protected under a plastic dustcover.

More quick fix-its

In addition to reception and transmis-
sion problems, there are other troubles
that can strike model 500 and 2500 tele-
phones. The good news is that in most
cases vou ean make Lhe repairs vourself,

Here's a rundown of some of the
most common problems and reliable
remedies,
® Constant dial tone—You pick up the
handset, dial a number and pet only a
dinl tone, Now what?

Disconnect the line cord from the wall
Jack and remove the phone's housing to
expuse its interior. Next, examine the
network—the panel to which the tangle
of interior wires are connected. De-
pending on the phone, the wires will be
connected with either push-on/pull-off
spade connectors or serews,

To test spade connectors, push down
on each wire to make sure that they're
attached securely to the network (Fig.
10}, If the wires are fastened with

serews, simply tighten each serew.
Now test the phone.
If you still can't break the dial tone,

10 This Touch-Tone phone uses spade
connectors to attach wires to the network.
Push down on connectors to secure wires.

10



11 Four wires connect line cord to net-
work. Reverse positions of red and green
wires to help break constant dial tone.,

switch positions of the red and green
wires on the network. This will reverse
the polarity.

Be sure to switch the red and green

wires of the line cord—the cord that
connects to the wall jack. If this doesn't
help, put the wires back in their original
positions and elean the switch-hook con-
tacts.
B [rregular dial tone—Another annoy-
ing problem results in an on-again/off-
again dial tone. Sometimes the phone
works fine. Other times it"s dead—no
dial tone,

This is usually caused by a defective
line cord. Replace the line cord with a
eord from a properly operating phone. If
Lhe substitute cord solves the problem,
then buy a new line eord for vour phone.
If not, again, service the switch-hook
contacts,
®m No dial tone—When the phone ap-
pears dead—no dial tone at all—check
the line cord. Be sure that it's connected
securely to the phone and wall jack.
Then, substitute another cord.

If the line cord isn't at fault, then

12 Use needle-nose pliers to connect the
switch-hook spring to the arms of the
switch-hook. This will restore the dial tone.

tain that the spring is connected to the
upper and lower arms of the switch-
hook (Fig. 12). Also, clean the switch-
hook contacts,

If these repairs don't restore the dial

tone, then the problem is probably a de-
fective network. And, sinee a netwaork
can't be replaced, the telephone must be
serapped,
B No connection—Let's say that you
dial a number and the phone on the oth-
er end rings. But, when the party picks
up, no connection is made and you heara
dial tone. As with so many other phone
troubles, this one is caused by dirty
switch-hook contacts,

However, if cleaning the contacts
doesn't help, then check with the tele-
phone company. A fouled cireuit ut their
central office will prevent the connee-
tion from being completed,
® No incoming calls—If your phone
doesn't ring when someone calls, check
the ringer.

First, make sure that the ringer isn't
turned off. A ringer volume-control
knob protrudes from the underside of
the phone's base, Rotate the knob to full

check the switch-hook spring. Be cer-

14 Ringer assembly consists of two bells, a
clapper, 1pring and coll. Mark wire posi-
tions before disconnecting the assembly.

162

15 Note that the model number Is printed
on the back of the ringer assembly. Use this
number to buy the correct replacement.

13 if phone doesn't ring, you may need to

replace the ringer assembly. Loosen screw
on each side of ringer to remove assembly.

volume (counterclockwise) and have
someone call you to see if it rings. 1f not,
clean the switch-hook contacts, If the
phone still doesn't ring, replace the
ringer assembly.

The ringer assembly is fastened near
the rear of the phone with two screws.
Remove the screws and lift the ringer
assembly from the phone (Figs, 13 and
14). The assembly consists of two bells,
a coil, clapper and spring.

Note that the ringer has a part num-
ber stamped on it (Fig. 15). Use this
namber when buying a replacement
ringer assembly.

Install the new ringer, place the vol-
ume control on its loudest setting and
have someone call you. Consider the
phone beyond repair if 4 new ringer as-
sembly doesn't help.
® Wrong numbers—You should sus-
peet a faulty rotary dial or Touch-Tone
panel if you dial one number and are
connected to another, First, loosen the
serews on each side of the faulty dial or
panel and lift it from the phone, but
don’t liscomnect any wires, vet. Lay the
new, replacement dial or panel next to
the faulty part.

Now disconnect one of the wires of
the old dial or panel from the network
and replace it with the same eolored
wire from the new part. Follow this pro-
cedure—disconnect an old wire, con-
nect a new wire—until all the wires are
attached. Thiz is a foolproof way to
avoid getting the wires mixed up.

If you come across two wires of the
same color, you have a G0-percent
chance of making the correct connection
the first time. If the phone doesn't
waork, then reverse the positions of the
same-colored wires.

After the wiring is completed, screw
the dial or panel in place and test the
phone. If it still doean't work, it's time
for a new phone, ™
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How To Use An

OHMMETER

ere’s how you ean test and
Hu'-:mhle:ihrmt electrical appli-

ances like a pro—safely and
easily—using an ohmmeter, An ohm-
meter can test virtually every single
electrical component in any ap-
pliance—small and major. This in-
cludes all power cords, switches, sole-
noids, relays, timers, thermostats
and heating elements to name just a
few. By simply placing the meter's

ool |

probes on the component's wires or |

terminals, you can determine quickly
and safely if the part is defective.
Some of the typical tests that you
can perform inelude checking the wa-
ter-level switch on a clothes washer,
testing a thermostat of a refrigerator
or freezer, and checking the heating
element of a clothes dryer, electric
range or oven. The owner's manual
that comes with each meter provides
more gpecific examples and instrue-
tions. And, if you're concerned about
receiving an electrical shoek, don't be.
When using an ohmmeter, the appli-
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BY MORT SCHULTZ
lllustrations by George Retseck

ance must be unplugged from the
electrical outlet during testing.

An ohmmeter can perform three vi-
tal electrical tests, One ig for continu-
ity to determine if a continuous, un-
broken circuit exists. Another test
measures the resistance to the flow of
current. Every electrical component
has a specified amount of resistance
that is measured in chms. Testing
tells you if the component meets the
requirements set for it. Ohmmeters
can also test for short circuits.

The instrument shown in the draw-
ings is a multitester known as a volt-
ohm-milliammeter (VOM). Most peo-
ple prefer a VOM over a straight
ohmmeter because it expands their
testing capabilities. A VOM can test
for continuity and measure resistance
(ohms), voltage and current (mil-
liamps). You can buy an adequate
VOM for about $40. Regardless of

whether you use a straight ohmmeter
or a VOM, the continuity and resis-
tance tests shown here are performed
the same way. Note, however, that
the ohm scale on a VOM reads from
right to left. At the highest end of the
seale is the symbaol for infinity (=),

When the needle points to infinity,
the meter isn't capable of measuring
the resistance of the tested part (Fig.
1). Therefore, an open circuit (lack of
continuity) exists and you need a new
part, When testing for continuity, you
aren't seeking an exact numerieal val-
ue. A cireuit is either open or it isn't.
If it's open, the needle will point to
infinity. If the circuit isn't open, the
needle will point to a number,

Also, a VOM is h!mwgrﬂd by one or
more batteries. Keep the batteries
fresh to ensure aceurate readings.

Meter adjustments

The two holes, or jacks, in the face of
the meter accept the test leads. Be
gure to insert the red lead in the posi-
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1 When needle points to infinity symbol,

there may be a lack of continuity. Note that
the ohm scale reads from right to left,

tive (+) jack and the black lead in the
negative (-) jack. The ends of the leads
have either metal probes, as shown,
or alligator clips.

Before using a VOM or ohmmeter,
you must adjust it to ensure accurate
readings. First, remove the leads
from the jacks and stand the meter
upright on a flat, level surface. Insert
a small-blade serewdriver or knife
into the pivot point of the needle and
turn it slowly until the needle rests
exactly on the infinity mark (Fig. 2).

Next, use the ohms adjustment
control knob to set the needle to zero.
Insert the leads into the jacks and tie
together the probes using a rubber
band, Rotate the knob until the nee-
dle rests on zero (Fig. 3). If you can't
et on zero exactly, the batteries may
be weak—replace them,

Most meters have a range-selector
switch  with three RX  posi-
tions—R X1, RX10 and RX100. Some
meters also have RX1000 (often des-
ignated RX1K) and EX10,000
(RX10K) settings for reading greater
ohm values, To determine the resis-

[ 'I' | g ~ = ;
5 — - /

2 With the leads removed from the jacks,
use a small-blade screwdriver or knife to
set needle exactly on the infinity symbaol,

tance of a circuit or component, sim-
Ely multiply the RX value by the num-

er that the needle points to. For
example, if the range-selector is set
on RX1 and the needle points to 50,
then the circuit has a resistance of 50
ohms, If the range-selector was sét at
RX10, the circuit would have a resis-
tance of 500 ohms.

When testing for continuity, start
with the range-selector set at RX1. If
the needle points to infinity, switch
the selector to RX10 and then RX100,
If the needle doesn't move off of the
infinity mark, an open circuit exists.

Often when checking the resistance
value (ohms) with the meter set at

RX1, you'll get a reading on the high |

end of the scale. Sinee the high end
isn't calibrated very precisely (see il-
lustration on page 103), switch the se-

| lector to RX10 and bring the needle

into the lower, more precisely cali-
brated end of the scale.

Exact resistance
The exact resistance values of the
parts of an appliance are printed on a

g —— —y——
[ 3 J
- T - et £
| ; . | &
;
)

& To test the resistance value (ohms) of an |

electric range cooking element, place one
probe on each prong of plug-in element.
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3 Insert leads and tie together the probes
with a rubber band. Adjust the needle ex-
actly to zero with OHMS ADJ knob.

]

wiring diagram that is glued to the
appliance. Appliance manufacturers
can also provide resistance values for
specific parts. Another alternative is
to check the resistance values listed in
appliance repair books. The reading
that yvou get doesn't have to equal ex-
actly what's listed in the book. For
example, a repair book lists the resis-
tance value of an electric range cook-
ing element at 50 ohms. If you get a
reading of 45 ohms (Fig. 4), that's
close enough. A much lower reading
of 10 chms would indicate that a short
exists in the element. When a short
exists, the meter will display a low
value—it won't point to infinity.
Also, when testing for continuity or
resistance, it’s important that the ap-
pliance’s switch be turned on (even
though, the appliance is not plugged
into an electrical outlet). If the switch
is left off, it will cause the needle to
point toinfinity indieating that there’s
anopen eircuit (Fig. 5), which may not
be the case, If the appliance has two
switches, such as a toaster-oven, be
sure both switches are on (Fig. 6).PM

OWVEN SWITCH
OM (CLOSED
Bl froees

5 Here, with both switches off, the meter

paints to infinity indicating that there's an
open circuit: an erroneocus reading.

& For a correct reading, the switches must
be on. if an open circuit still exists, then test
the Iinternal components of the appliance.
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THE BETTER
HOME

Homeowners Clinic

BY NORMAN BECKER, P.E.

Ice Dam Woes

Every winter the north slope of my
cathedral ceiling leaks when the snow
starts melting, It doesn’t leak in the
rain. My ceiling gets ruined and has to
be retaped and painted. Do you have
any suggestions other than prevent-
Ing or removing snow accumulation?
ROBERT OSTROY

MIDDLEBURY, CT

You have a classic case of

caused by an ice dam. Ice dams begin
when a layer of snow next to the roof
melts. When thizs water freezes, a dam
is created which causes further melted
snow to accumulate in a pool. Roofs
are designed to shed water, not to pro-
tect against standing water.

A fairly common practice for avoid-
ing ice dam problems is to have the
snow removed from the roof. Although
this is a recurring expense, it may be
preferable to an annual retaping and
painting. Another method is to use
electrical heating tapes along the eaves
and valleys. This may not solve the
problem completely as its effectiveness
is limited to the area where the tape is
installed. Ice dams can still form far-
ther up the roof.

An excellent booklet on the subject is
avatlable from the Agricultural Ex-
tension Service University of Minne-
sota, It's called Roof-Snow Behavior
and Iee-Dam Prevention in Residen-
tial Housing.

For a copy, send $2 to: Distribution
Center, University of Minnesota Pub-
lications, 3 Coffey Hall, 1420 Echkles
Ave., St. Paul, MN 55108,

According to the booklet, the best
method for minimizing an ice-dam
problem is to maintain what's called a
cold-roof. By over-insulating the ceil-
ings and ventilating the attic profuse-
ly, the roof-deck temperature uill be
lowered to the point where the snow
won't melt,

In a house with a cathedral ceiling,
you normally cannot add more insula-
tion under the roof deck, and depend-
ing on the construction, you may not be
able to provide additional ventilation.

In this case, other than having the
snow removed, | would try the heating
tapes which, although not perfect, may
do the job.
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LEAMING WATER

lce dams occur when changes in noof heat cause a layer of snow to meit and then refreeze.
Further mefted snow collects in a pool and can leak through the roofing.

To Strip Or Not
I'm thinking of putting new shingles
on the roof of my home. Would I get as
good and long-lasting a job by install-
ing roofing paper and new shingles
with longer nails over the old shin-
gles, or is it necessary to strip all the
old shingles and start from scratch?
CHARLES F. CAMERON
MORRISTON, FL

The major factor to consider would be
the number of layers of shingles al-
ready on the roof. Some municipalities
allow two layers of shingles and many
allow three. Check with your loeal
building department to determine the
code requirements for your area. Keep
in mind that if the existing shingles
are deteriorated, with curled, lifted or
eroded sections, you're likely to get a
lumpy, uneven surface appearance,
The old shingles must be in fairly good
condition to provide you with the
smooth surfaoce you may be expecting.

When installed properly, there's no
appreciable difference between apply-

ing a new roof over old shingles and

stripping away the old shingles to start

fresh, It's not necessary to install roof-
ing paper when installing new shin-
gles over the old roaf,

Blistered Plaster
My problem is with the plaster in our
house—it seems to be growing. It
bubbles, almost like foam, and pets
powdery. The problem is most notice-
able under the windows.

Our house was plastered in ex-

tremely cold weather. Could the plas-

ter have frozen while setting up or is
the problem due to moisture?

DORIS BATEMAN

GOOD THUNDER, MN

The m is caused by a moisture
condition, Constant wetting results in
a breakdown of the crystalline struc-
ture of the plaster causing it to swell.
Your description suggests that the
condition is active and must be cor-
rected before repainting. In my experi-
ence, blistered and deteriorated plas-
ter is always caused by water leakage.

Check for cracked or open joints
around the windows where water can
seep in, These should be caulked, Wa-
ter dripping from the window pane
due to condensation may add to the
problem as could clogged drain holes
at the bottom of storm windows. Onee
the moisture problem is corrected,
scrape away all loose and deteriorated
plaster. Then replaster the affected ar-
eas, prime and paint.

If the house was plastered when the
interior temperature was below freez-
ing, all the walls and cetlings would be
soft and crumbly and the situation no-
ticed right away. When plaster freezes
before it sels, there's no remedy but to
remove it and replaster. ™
lomiY Semd o Homsoumers: Cinie Popaint Mo
chanics, 224 West 57th 8¢, Newr York, 10018,
Letters cannot be answered individually, but -
lems of wide intervst will be discussed in the column.
For more home- and mainfenance help, get
PM’s Home Care Guide, §2.45 pmﬂléwd' Send yvour

ox I

arderial o dar Mechanics, 014, Radin
Clity Station, New York, NY 10001
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THE BETTER
HOME

Appliance Clinic

BY STEVE TOTH

Knocking Dryer
The dryer basket in our Westinghouse
electrie dryer model No. DEH450W2,
serial No. G197561 knocks as it turns.
Any idea what's making the noise?
JERRY D. WALL
CRESCENT, OK

Your problem could be caused by a
fump in the drive belt, worn or loose
basket bearing, or a loose plastic-bas-
ket vane. To determine exactly where
i¥'s coming from, you'll have to remouve
the drive beli. First, disconnect the
power source. Then, pull the unit away
from the wall and remove the rear ac-
CEss Cover.

You'll see the drive belt passing
around the motor pulley and idler pul-
ley. Push down on the idler pulley to
free the belt from the motor and idler.
Gently pull on the belt and check for
imperfections such as lumps, cracks or
fraying. If the belt needs to be replaced,
get part No. Q63807 from your nearest
Westinghouse parts distributor,

Move to the front of the dryer and
insert a putty knife between the top and
cabinet about 2 in. in from each corner
to release the two spring clips that se-
cure the top. Raise the top and rest it
against the wall,

Now, rotate the basket and {isten for
a knocking noise. Check the screws that
hold the vanes to the basket and tighten
if necessary. If loose vanes aren't your
problem, the next step is to remove the
air duct and door assembly.

First, remouve the lower service panel
and foe plate. Then remove the screws
from the bottom of the front panel as
well as the single screw that holds the
bottorn of the air duct to the cabinet. Af
the top of the panel, remove the two in-
side and two top screws that hold the
front panel to the cabinet. Lift up on the
panel and swing it to the right. Label
and remove the wires from the door
switch and two thermostafs.,

If o bad drive belt was the problem,
install a new one by lifting the basket

Just enough to remove the old belt and
then slip on the new. Be sure to position
it where the old one was.

Ifthe bearing is your problem, pry off
the cover button ai the basket cenfer.
Then, remouve the bolt and slide the bas-
ket forward to remove it from the dryer.
Check the bearing mounting screws fo

10

A knocking noise that appears when the dryer basket turns, can be located by first checking
the beit for wear. Then, check for a loose basket vane or a bad bearing.

make sure they're tight. Ifthe bearing is
bad, install a new bearing replacement
kit part No. @I142850, This bearing
will be different than the original and
the kit will include all necessary parts
and instructions.

it's Elemental

The oven-heating element for my Hot-
point range model No. 108RC11, serial
No. 7108097, iz no longer made and I
need 4 replacement. A repairman told
me he can rewire the element but is un-
able to find wire of the correct size.
Do you know where | can get this wire
or a new element?
STEVE DUNKLE
TAMPA, FL

South Eastern Electric Range Paris
Manufacturing Co., 301 South Lin-
wood Rd., Gastonia, NC 28052 (500)
4388364, can supply the wire if you
advise them of the voliage and watiage
of the element (found on the model
number plate), and the length and di-
ameler of the old wire.

There's a good chance they can man-
ufacture o new 1-piece replacement to
fit your range. Send them the old ele-
ment along with the voltage and wati-
age. The approximate cost for the re-
placement unit is $20 plus shipping.

Automatic input
The problem with our Sunbeam model
MNo. T-35 toaster 1s that the bread no
longer goes down automatically.
I8 there a repair or adjustment [ can
make? MES, ALICE ROCKWELL
DELTON, 1L

Most likely, the tenstoning of the plai-
form that the bread sits on is out of ad-
Justment. To correct this, unplug the
toaster and lay it upside down on a tow-
el to protect the chrome surface. Open
the crumb tray and locate the small ad-
Justing screw in the center of the open-
ing. Turn the adjustment screw coun-
terclockwise one full turn. Then,
replace the crumb fray and try the
toaster. If the problem isn't corrected,
try the procedure again. If after three
full counterclockwise turns the prob-
lem hasn't been corrected, then you'll
have to take your unit to your local Sun -
beam authorized service center.

Needs Part

I tried to get a part for my General Elec-

tric automatic-drip coffee maker and

was told I had to buy a whole new unit.
Iz this true?

MRS. RUTH HILLS

HEBRON, CT

Black & Decker has taken over the G.E.
small appliance division and doesn't
supply repair parts to consumers for
many products, including vour coffee
maker, In fact, their current models
have tamper-resistant screws to dis-
courage home repairs and warning la-
bels that recommend taking the unit to
an authorized service center when
problems arise. You can, however, get
decorative parts such as knobs and cov-
£rs, ™

If you have a problem with any r:ppfmn_ce send
your question, with the model and serial numbers

to A ppliance Clinic, wiar Mechanics, 224 West
57th 5t., New Yark, ! 10019, Sarry, but letters
cannol be answered individually. Problemas af

wride interest will be discussed in this column
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NEEDED IMMEDIATELY: VOLUNTEERS
TO FIELD-TEST A GOLDMINE
OF DO-IT-YOURSELF PROJECTS

We're giving away a free volume to anyone ready to
trade a little sweat for a lot of satisfaction.

We want Popular Mechanics readers to spread the word about

the newly expanded 27-volume POPULAR MECHANICS DO-[T- L
YOURSELF ENCYCLOPEDIA by accepting Volume 1 FREE. What’s the Catch?
f k h
It's yours to keep — no cost or obligation. But we want you to Lr::- nmh': mﬁm;m
use it, not look at it. And we invite you to inspect the upside down
remaining volumes on approval, without risking a cent. " ;
T3Ra%00q aj6uis e uana fng o} uonedgo
Volume 1 alone will save you a bundle ks iga atorr
Next time your dishwasher goes on the blink, instead of 01 S4M0A 51 | BLwinjop, 'wajgosd ou 'Jou i
paying $25 just to have a servicemnan walk in the door, turn NG 22 (12 UM |LNOA YUL) BM | SLinjap,
to page 103. You'l find 73 possible causes and how paiSal-Piay aAN0A 30U SPUBL HEY) LM
to fix them. (Difto with your washing machine, dryer, stove, Bupiiom BAD| OUM SIAPRAI SIUBLDSW
hot water heater.) Jejndog o) 11 130 0} S| Aem 15aq ay) pue
: . - ’ = YI034070A2N3 73SHNDA-LI-00
How much money is your old refrigerator wasting? It may just SAINYHIIW HY INd0d 2l In0ge piom
need a tune-up. So before you blow $550 for a new one, fum AUy pealds o) N0 a8\ 'Uales ou S| alay ]
to page 125 and do it yourself, (Same with your air

conditioning —see page 38.)

If you're handy, there's not much you can't do yourself
with the Popular Mechanics Encyclopedia’s help. Its 27
volumes are crammed with step-by-step plans, photos,
diagrams and articles on everything from auto
maintenance to woodworking, bedroom fumifure to
wallpapering, computers to VCRs.

Let's %el one thing straight. If you can't stand :
dirty fingernails, this offer is not for you.

Whether your objective is to save big bucks, increase your
home’s value, keep your car out of the shop, or simply enjoy
the satisfaction of building things with your own two hands
(and maybe teaching your kids the same), send for Volume 1 of the
Popular Mechanics Encyclopedia.

- Yowr Frea Volume ncludes i ]
Use it. Keep it. Prove to yourself what a goldmine of do-it-yoursell  penny ral o e Ehare. sndand ﬁ'&ﬁ@mﬂ
projects this is. paper grades, pipe fitfings; plus two pages of metric convirssan charts ol pictured)

If you like what you see, we'll ship you the remaining volumes on
approval. If you don't, however, you're under no obligation. Volume 1
Is yours to keep, absolutely free, whether you decide to buy further
volumes or not.

Act promptly to participate in Field Test

The free volumes for this Field Test will be distributed on a first-
come, first-serve basis. If you wish to participate, mail the reply card
promptly to be sure of receiving Volume 1 without cost or obligation.
(If card is missing, please use the coupon.)

| VOLUNTEER! Pleass ship me Volume 1 of the Popular Mechanics go-if-yoursel! Encyclopedia
FREE. As part of thes Figld Test it is ming to keep without risking @ cent.

| agree i notify you withn 10 days of recaipt if | don't wish to field-test further volumes. AL B
week intervals, you will send me Vals. 2 and 3. Then, Vois. 4— 27 will be mailed to me if | have
not cancelled and you have recerved my payment for Vois. 2 & 3. All volumes are seni on a
10-day approval basis, For those volumes | wish o keep, | will pay only $6 88, plus shipping
and handing (and sales tax where applicabie). Beginning with Vol 4, | need pay for only two
books per month, ro maties how many volumes | have recelved — and there are no fin
charges. Alsa, sach year. | will receive both 3 YEARBOOK to update my series anﬁﬁi
D0-T-YOURSELF GUIDEBOOK ~ again on & 10-day approval basis without obfigation. | may
cancal AT ANY TIME withou? further obligation and wall return any volurmes far which | have
not paid. The 128-page Volurne 115 absolutedy FREE. no matter how many, ar how fev, of thie

later wolumes | decide fo keep
Remodel your basement Build a barbecue cart
Caulk your bathtub Tune up your child's bike HAME
Improve your lawn Leam to use a bench saw = tald
Service your brakes Install kitchen cahinels ADDRESS
Make a home movie theater Frame your own pictures
Build a rollaway darkroom Design a workshop LA STETE {F

SIGNATLRE

OFFER VALIDIN U5, DMLY OFFER EXPIRES 7731/88 Ean




"I'm proud he did it on his own..."”

MAKING MONEY

Last summer, my son Robért turned
I8, and he was looking for a way to make
MOney.

We've had the worst drought here in
Oklahoma since the 1930%. A lot of folks
are running ow of water, and | told
Robert he could make good money if he
learned how to drill water wells.

I've been in this business for about 12
years. | operate a big truck-mounted drill
which | finally got paid ofl last vear. |
thought if 1 could find a good deal on a
used drill, 1'd get it and teach Robert 1o
run it

But he had a different idea. He saw an
advertisement that got him excited. It
claims you ean drill water wells with a
little $600 machine.

He asked my opinion. | told him 1 just
didnt believe any little $600 machine
could drill & water well - not around here.
It went against everything in my
experience. | advised him to forget it. But
Robert kept studying it and finally he
made up his mind to get one,

When it was delivered by United
Parcel Service, you can preity well
imagine what | was thinking.

FIRST DAY ON THE JOB

The day he went out to drill his first
well, Robert got a buddy to help him.
They were so enthusiastic, | went along to
walch even though I figured they were in
{or a big disappointment. [t was July and
hot — about 98 degrees. | found a shade
tree and settled down to wait.

It was 2 hours later when they came
over, both of them grinning. | asked if
they were ready to call it quits. They said
they sure were because they had finished
the well.

I couldn’t help being impressed. It was
a good well - clean water and plenty of it.
What impressed me even more was this:
they had drilled that well in about the
time it takes me just to set up my big drill.

MAKING MONEY

The next morning, Robert started
another well. He said he wanted to do il
all by himself. He drilled about 115 feet,

maostly through rock, and hit water that
afternoon. | couldnt have set up and
drilled the well any faster than that.

In the past, I've lost out on some jobs
because people were afraid my truck
would tear up their yard. Robert says
he can drill anywhere without tearing up
anything, and that gets him customers

other well drillers can't get.

He's one happy voung man. And why
not? The first week he made more money
than he paid for his drill. Now every dollar
he takes in is nearly all profit. That's really
amazing, isn't it?

WHAT I BELIEVE

| admit | was skeptical when Roben
bought a HYDRA-DRILL. [ didnt
believe that someone without any
experience could go out and drill water
wells, and surely not with that little
machine. Also, 1 thought he'd be calling
for help. But he didn‘t. He just went by the
instructions that came with the drill, and it
worked!

The best part is that he didn't have 1o go
in debt and struggle to pay it off the way [
did. I'm thankful for that, and [ don't
mind saying |'m proud of how he did it all
on his own.

| believe the man who invented the
HYDRA-DRILL really knew what he
was doing. To invent a machine that does
the job, and to keep it simple and
inexpensive — that’s a wonderful thing,
isn't it?

User” FOR EVERYONE!

use drills.

VIDEOTAPES
AVAILABLE

Call or Write

| You can drill water wells for less
than 51 per foot with our easy-to-

- 5 low-price models for home,
farm, and commercial use.

Cheth sne ot both boaes lor miermation and masl todey!
0 Homeowner Model 0 Commarcial Modal

for FREE Brochures -

AL, AN B Dutsice USA

Call [205) 7483377 - g =007
5345 Anderson Road
Opelika, Alabama 36802 P Marea
CALL TOLL FREE e
1-800-633-8774
{Ask for Dperator 5345) Gy Game bp — Py



NEW/AUTO

_Nice Bedside Manner

smu-.-".'.tu.x' is a4 toolbox
storage box for the un-
used space behind  vour
truck's wheel wells. Every
ix4 ha= @ Bpace hehini the
wheel well and there's a
Stow-Away engineered for

all of them, as well as for
some wvans and pickups
Thev're preat for tow
ropes, tire chains, fishing

or hunting gear, tools or
anything you'd like to keep

ot of sight and buttoned ap
in your vehicle, And the
boxes won't Keep vou from
using most of the space be-
tween the
large flat objects, like ply-
wood sheets, Stow-Away
comes with lock and key. It
costs 350, Order direct
from LIDO. Ine., 13615
Toper Cirele No. 2, San An
tonie, TX 78233, or phone
(SO Hd3-5436

Tech Tuneup

bl IHE?]I'I.;. HF' your ear isn't as
easy as it was even a few
years back. The computer-
contralled ignition and fuel
injection just aren't amena-
ble to backyard tinkering
anymaore. But now there's
the Hypertech Power chip,
i replacement for the
fuctory's original eom-
puter chip. It opti-
mizes fuelair ratios,
full-throttle spark advance
ani torque converter clutch
lockup points for increased
performanee anid driveabil
ity. Comes in three stages
from stock to modified, Hy-
pertech claims 0, 5-second
improvements in - O-to-6i)

The installs

times,
fand un-installs) in 15 min-

chip

utes, Available for some
models of GM ecars only.
2150 from Hypertech, 2104
Hilshire Blvd., Memphis,

TN 38134, (901) 382588

whesl wells for

Hot Locks

Thiz sensational winter-
time lock de-icer melts
your car door lock prob-
lems in seconds, Two AA
batteries are required,
and it also includes a light
{or mighttime use.

Insert the probe into
vour frozen door lock, and
the heated probe will melt
the ice from the tumblers
in seconds, Not intended
for use on locking gasoline
caps or anything flamma-
ble, Availuble only in
black. Just 57 (includes
postage  amd  handling)
from the Davenport Co.,
PO, Box 832R, Romeo-
ville, TL 60441, or phone
orders at (312) 839-5625,

Super Gasket

Permatex’s Ultra Blue
Leak silicone gasket iz de-
signed to handle the gas-
keting prohlems of today's

Nll

engines. With three times
the il resistance of other
silicones, its low volatility
permits use on cars with 0,
senaars that are poisoned
by vinegar-smelling seal-
ants, Can be used to replace
original factory sealants, or
to replace cork or rubber
paskets, Noncorrosive for-
mula is safe for aluminum,
$5 in auto

parts stores.
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Streamlined Storage

fers lower drag than the
conventional  box-shaped
CAITIErS an it sheds
sidlewinds for inerensed car
stability. The lid is opened
by gas struts so accessing
the 18-cu.-ft. interior of the
carrier i effortless. Its
fiberlass= construction
means light weight and
sturdiness, and availability
in 2everdl colors. You eun
even order a eustom mateh
coloy for vour vehicle ($95)

Yot can keep vour gear out

of the weather, and save
s with Aeropae car top

carrier. It'sastylishwayto | It's $59 from Ameraft,
keep your skis or other P.0O. Box 3335, ldaho

valuables gafe, too. Aero 2 or eull

pac’s aerodynamic shape of-

Springs, CO 80
(303) ET-4877

Pickup Trunk Folds Fiat

This pickup truck bed storage add-on iz called Truck
Trunk. It provides exactly what a pickup truck lacks: An
{?dt]ll‘h HE‘L’E;Slb].E place to stow things like grumm-a .sml
tools so they don't flop T

around in the bed. You

copld buy an extended-
ciab pickup, but that's
pretty  expensive. The
aluminum diamond-plate
storage box folds down to
i height of only 1 in. when
not in use, leaving the en-
tire bed free, and locks
with its own kev. Truck
Trunk is available in & va-
riety of models for most
full-sized and  minipick-
ups. 3150, Superior In-
dustries, 7800 Woodley
Ave., VanNuys, CA (818)
T81-4973. ™




Cocaine can

make you blind.

Cocaine fools your brain.

When you first use it, you
may feel more alert, more
confident, more sociable, more
in control of your life.

In reality, of course, nothing
has changed. But to your
brain, the feeling seems real.

From euphorta..

You want to experience it again.

So you do some more coke.

Once more, you like the
effects. It's a very clean high.

It doesn't really feel like you're
drugged. Only this time, you
notice you don't feel so good
when you come down. You're
confused, edgy, anxious, even
depressed.

Fortunately, that's easy to fix.
At least for the next 20 min-
utes or so. All it takes is another
few lines, or a few more hits
on the pipe.

You're discovering one of
the things that makes cocaine
so dangerous.

It compels you to keep on
using it. (Given unlimited
access, laboratory monkeys
take cocaine until they have
seizures and die.)

If you keep experimenting
with cocaine, quite soon you
may feel you need it just to

€ 19T, DOB Needham Worldwide Inc.

function well. To perform
better at work, to cope with
stress, to escape depression,
just to have a good time at
a party or a concert.

Like speed, cocaine makes
you talk a lot and sleep a little.
You cant sit still. You have
difficulty concentrating and
remembering. You feel aggres-
sive and suspicious towards
people. You don't want to eat
very much. You become unin-
terested in sex.

To paranoia...
Compulsion is now definitely
addiction. And there's worse
to come.

You stop caring how you
look or how you feel. You
become paranoid. You may feel
people are persecuting you,
and you may have an intense
fear that the police are waiting
to arrest you. (Not surprising,
since cocaine is illegal.)

You may have hallucinations.
Because coke heightens your
senses, they may seem
termifyingly real.

As one woman overdosed,
she heard laughter nearby and
a voice that said,"I've got you
now" So many people have
been totally convinced that

bugs were crawling on or
out of their skin, that the hal-
lucination has a nickname:
the coke bugs.

Especially if you've been
smoking cocaine, you may
become violent, or feel suicidal.

When coke gets you really
strung out, you may turn to
other drugs to slow down. Par-
ticularly downers like alcohol,
tranquilizers, marjuana and
heroin. (A speedball—heroin
and cocaine—is what killed
John Belushi.)

If you saw your doctor
now and he didnt know you
were using coke, he'd probably
diagnose you as a manic-
depressive.

To pf!thnsis...

Literally, you're crazy

But you know what's truly
frightening? Despite everything
that's happening to you, even
now, you may still feel totally
in control.

That’s the drug talking.
Cocaine really does make you
blind to reality And with what's
known about it today, you
probably have to be something
else to start using coke in the
first place,

Dumb.

Partnership for a Drug-Free America



BEAT INFLATION!
Cash in on the
huge demand for
small engine repair.

Work part time, full time
# right at home- we help you
L every step nftha way.

in SMALL ENGINE
service and repair
sStart your own money

Im just & short time, you can be resdy (o
juin one of the fastest growing industries
in America... an indusiry where quali-
fied men are making from $25.00 (o
£30.00 per hour... und that's just for

labor. Parts, engines and accessories add
mun- o 1!:: pmﬁh

Becanse the small engine indusiry has
pgrowi so giblckly, an acule shortage of
qualified Small Engine Professionals exists
throughout the conntry. In faect, it"s not un-
wsual for 4 good small engine man o be
three to four weeks behind in the summer
und ul least o week behind in the winter.
When vou see how many smull engines are
in wse today, it's easy to onderstand why
qualified men command such high prices
— s much 25 $49.95 for & simple tune-up
that takes less than an howr !

You get all this Professional equipment with your

65-million small engines
are in service today!

That's right — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the U.S.A. That's the
official count from the Engine Service
Assn., and new engines are being built at
& rate of one-million per month! With
fully accredited and approved
Foley-Belsaw (raming, you Can soon
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seek you
oul and pay you well to service and re-

paiir their lawnmowers, tillers, edgers, pines hut re
power rakes, garden tractors, chain pairs were only
saws. mini-bikes, go-caris, snowmo- el B b
biles, generators, snowblowers, pﬂinl started the Foley

sprayers . .. the list is almost endless.

No experience necessary.

You don’t need Lo be a *born mechanic’
of have prior experience. 1f you can read,
you can master this profitable trade right
al home, in yvour sparetime, without miss-
ing a single paycheck. Lessons are fully
iHustrated — 50 clear you can't go wrong.

Send TODAY

You receive tmda secrets

and business plans.

We guide you every step of the way,
including tested and proven instructions
on how to get business, what to charge,
how 1o get free advertising, where Lo get
suppliecs wholesale...all the “tricks of
the trade". .. all the inside facis you need
Io assure success right from the start.

Increased Income

Fve hod abour 8§
VELrS EXPErience
repairing amall en

Religw Course.”’

Walter H_Strick
Campbell, Califomia

With our famous ‘leamn-by-doing’ train-
ing method, you get practical ‘hands-on'
experience with specialized tools and
equipment that you'll receive with your
training plus a brand-new 4 HP engine—
all yours o keep !

SEND FOR FREE FACTS!

You risk nothing by accepring rthis
affer to find oul how Foley-Belsaw
training can give vou the skilly you need
te increase your income in a high-prafit,
recession-proaf business of vour own.

Juist Bl in and mall coupon below (or
send postcard) o receive full information
and details by return mail. D8 IT TODAY !

course, PLUS 4 H.P. Engine. ... ALL YOURS TO for this FOLEY-BELSAW INSTITUTE
KEEP. ... All at NO EXTRA COST. fact-filled 690 utabe R Dep. 1272

FREE

There is NO OBLIGATION and
NO SALESMAN Will Call—ever!

------------------------------ --ﬂ

} FOLEY-BELSAW INSTITUTE i

i 63m Equitsble d., Desl. 57772 1

I [JYES, please send me the FREE bookdet that I

: gives full details about starting my own business in :

y Small Engine Repair. | understand there is no obligation |

| and that no sabesman will call i

[ ]

Tells how you quickly I I — — _ :
irain 1o be your own boss i
w1 3 profastle Sparghme g Address e 1
ar Falltime Busidess ol | [
wour orwe PLUS compiete | ity : .- I
detais oo pur 30 .1 i :
NO RISK Tria : [ 1 I g i
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FIRIMG ARC FOR ADDIMIONAL PHALANX

PROPOSED FORMAARD PHALANX

EXOCET IMPALCT AREA

TECH

FIRING ARC FOR EXISTING PHALANX

UPDATE

Guided-missile frigate Stark patralling the Persian Gulf.
Could weapons upgrade [top) have avoided disaster?

Upgrading Stark: Will It Prevent A Tragedy?

rag's May 17 attack on the

U.8. guided-missile frig-
ate has raised some ques-
tions about the vulnerability
of the Oliver Hazard Perry-
cluss ship to air-to-surface
weapons. The Perry-class
frigate represents the low
end of the Navy's 600-ship
fleet, with moderate cost and
moderate performance com-
pensated for by large num-
bers. Its specific job is to es-
cort convoys and carrier
battle proups. Designed to
ward off airborne and surface
threats, plus conduct anti-

submarine warfare “over the
horizon,” the Perry class has
been drawn thin in onboard
defensive weapons.

As a result, Stark and her
sister ships are equipped
with single, automated fire
control systems. There are
no backups. The Navy sug-
gests that these limitations
are acceptable since Perry-
clags ships are designed to
operate under the “security
blanket” of a heavily muscled
carrier fleet. Consequently,
the ship is undergunned in a
patrol frigute role—exactly

POPULAR MECHANICS » OCTOBER 1987

the job Stark was perform-
ing when attacked.

Some analysts believe one
way toimprove the defensive
performance for ships like
Stark is to add a second Pha-
lanx antimissile system for-
ward and two 24-cell RAM
(Rolling Airframe Missile)
pods on each side amidships.
The firing arc for a single
Phalanx on the stern can't
cover the bow (illustration),
By simply remounting the
Standard/Harpoon  missile
launcher farther forward, a
stepped-deck could be ex-

tended from the front of the
bridge to accommodate the
additional Phalanx—and the
added security from missiles
coming from the bow area
Stark was struck on the port
side forward (illustration).
Adequate missile protection
like this could extend the
usefulness of the Perry-class
frigate to inshore patrol du-
ty—in places like the Persian
Gulf.

Ecliter; Tam Caole
Comintmtors Mick Mo
Mo Sohulir, Ed 'l,".l-'u:jl."".k'.-

Iosh Eppindger. Chins Dovas,
Jim Petisson, Adake Fillion

P ILLUATRATION 8Y ED VALIGURSKY
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SDI's “Fridge

The ability to detect incom-
ing missiles and discriminate
between real warheads and
decoys is vital to the Strate-
gie Defense Initiative. Scien-
tists at GM's Hughes Elec-
tronics Corp. are helping
meet this important SDI ob-
jeetive with the Vuilleumier-
eyele ervogenic refrigerator.
The satellite-borne unit will
be placed aboard larger or-
bitting systems and will cool
infrared sensors to near ab-

solute zero to increase their
sensitivity to thermal radia-
tion. It recently completed
an accelerated 5-year test.
Dr. Manos Vourgourakis,
program manager, says it's
the only device of its type to
perform that long at such low
temperatures.
Vuilleumier-eycle refrig-
erators are ideal for use in
space because the unit oper-
ates with low internal forees,
reducing wear on bearings
and seals. The result is a
long, maintenance-free life.
In space, satellites will be
equipped with two coolers in
tandem to inerease reliabil-
ity. Hughes Electro-Optical
and Data Systems Group de-
veloped a thermal switch
which activates the second
coaler if a problem oecurs,

New E

To develop a commercial-
size solar-power generat-
ing plant of the future, engi-
nears will have 1o rely on
thousands of expensive

mirrors called heliostats to
focus the Sun's energy on a
central collecting

fowar.

nergy Technologies

MNow, scientists at Sandia
National Laboratory have
figured out a way to save up
o 25 percent over conven-
tional heliostats by using a
stretched membrane mirror
to accomplish the same
task. A silver polymer filmis
glued to the side that re-
fiects sunlight. The material
is then streiched over a
steel hoop. In other energy
news, researchers at Oak
Ridge National Laboratory
are getting closer to practi-
cal fusion enangy with a new
“machinegun’ refueling de-
vice. The repeating pneu-
matic injector fires pellets of
frozen hydrogen at speeds
up to 4000 fi. per second
into a fusion reactors
100,000,000° F plasma.
Both developments prom-
ise a clean, inexhaust-
ible source of energy for the

A Hughes engineer and the Vullleumler-cycie cryogenic cooler.

Arms For
The Army
The Advanced Combat Rifle
(ACR) will replace the latest
version of the M16, known as
the MI16A2. The procure-
ment, scheduled for the
198905, calls for a 100 percent
increase in accuracy, in-
creased  hit  probability
through controlled burst-
fire, a8 reduction in weight,
use of an advanced optical-
sighting syvstem and an ad-
vanced type of ammunition.
Caseless ammunition has
been discussed in context
with the ACR, but several al-
ternative solutions, inelud-
ing a flechette-type round us-
ing a dart-shaped projectile
are also being investigated
by Army planners.
Composites are expected
to play a major role in weight
reduction. Six major contrac-
tors are producing technol-
ogy demonstrators: AAI
Corp., Heckler & Koch, Colt
Industries, MeDonnell

Douglas Helicopter Co., and
Steyr-Daimler-Puch.

Whatever the selection,
the battlefield of tomorrow is
destined to be a far more le-
thal environment.

_?_pace Station
akes Shape

The full-scale module strue-
ture, identical to the one
NASA will place in low
Earth orbit in the 1990z, is
bf:ing constructed at Boeing

Welding the Space Station.

Aerospace’s  facility in
Huntsville, Alabama. The
45-ft., flight-quality plat-

form uses a diamond-grid re-
inforcement design and is be-
ing assembled using robotic
welding techniques. The
mock-up will validate design
and assembly procedures,
and automated manufactur-
ing is expected to reduce cost
over the life of the Space Sta-
tion project.

HLIGEHES PHOTD




The C-17 Abuilding

Lockheed-California is cur-

rently crafting a full-scale
wing seclion mock-up for
America's next airlifter. The
structure will help C-17 de-
signers properly _position
gpars, stringers, pylons and
other wing components when
the C-17 enters final develop-
ment leading to a first flight in
1990. Lockheed was award-
ed the wing subcontract from
McDonnell-Douglas, C-17's
prime contractor.

The infricate wing, incorpo-
rating a winglet for the first
time on any military aircraft,

left) \er operation, four Pratt &

will also include the largest
pleces of aluminum ever
produced for an airplane,
stretching from the center of
the aircraft to the wingtip at
a length of 88 ft. All up, the
wing components will weigh
around 45,000 pounds on
each aircraft. C-17 will re-
place the Military Airlift
Command’s aging fleetof 4-
engine turboprop C-130s,
MAC's principal workhorse
for the past 30 years. Main
features of the C-17 include
a 2-pilot cockpit operation
with a full array of CRT and
heads-up displays, refuel-
ing capability, one loadmas-

Whitney PW2037 engines,
and advanced composites
structures. The aircraft was
designed to accommodate
a full complement of battle
equipment, able to carry on
separate flights, four UH-60
Blackhawk helicopters, a
combination of two Bradley
Fighting Vehicles and other
assorted trucks and trailers
or two AH-64 attack and
three OH-58 observalion
helicopters. C-17 can deliv-
eratotal of 172,200 pounds
of cargo consuming 20,900
cu. ft. of space in a cargo
hold 18 ft. wide, B8 ft. long
and up to 13.5 f. high.
Wingspan is 165 f. Exter-
nally blown flaps and high
maneuverability at low
speeds make C-17 suitable
for short-field landings in re-
mote trouble spots.

The procedure involves the
use of a centrifuge to sepa-
rate red bloed cells from
whole blood, washing the
eells in a salt solution and re-

moving the salt with a kidney
dialysis machine. Dialysis
lowers the salt concentration
and makes the cells swell,
opening minute pores that
release the hemoglobin in
quantity. Current methods

POPULAR MECHANICS » OCTOBER 1987

of hemoglobin extraction
break up red blood cells,
which ean contaminate the
hemoglobin with antigens or
impurities from cell mem-
branes. Scientists at the
U.S. Department of Agricul-

ture developed the proce-
dure to produce large
amounts of pure hemoglobin,
a protein in red blood cells
that carries oxygen to the
body and removes carbon di-
oxide. The hemoglobin is
used to feed research insects.
According to the USDA's
Dr. John DeLoach, “tests
showed eommercially avail-
ghle hemoglobin was not
pure enough, and, at §8 per
gram, was prohibitively ex-
pensive.” The new method is
10 times faster to produce
and costs one-eighth as
much. Researchers may one
day be able to use the tech-
nique to get ultrapure hemo-
globin for transfusions.
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TECH

Cnumerlﬂ.-d
Quality
Control

“Kiwivision," developed at
the University of Wales, cre-
ates a digitized version of a
defect-free item on a produc-
tion line. A computerized
camera eye then scans up to
10items at a time, eomparing
the items with the perfect
image installed in memory,
It's estimated that the ays-

Spotting flaws via computer.

tem spots faults five times
faster than the human eye.
Kiwivision can “see” any-
thing fram insects in a packet
of flour, to cracks in metal
components, to  imperfec-
tions in molten steel. More
complex objects can be
seanned by adding boards to
its central processing unit.

2
T
s Packaging

g PA Technology of Princeton,
£ New Jersey, uses optical
¥ variable film (OVF) to show
é’mnsumﬁm whether or not a

Tamper-Proof

product has been opened.

= The film, which changes col-

or accarding to the way you
shift the package to the light,
becomes transparent if the
package has been tampered
with, Two pieces of different
color film oriented in differ-
ent directions increase pack-
age security. OV, transpar-
ent to start with, is loaded
intoa vacuum-deposition ma-
chine, which hot-stamps the
colors on the film as it pusses

Packages get more colorful,

through. The material is then
cut and inserted into a pack-
age an an assembly line. The
system—designed for a vari-
ety of consumer products
—could be in stores in a year.

The Army’s New Air Defense

The operafive acronym is FAAD, which stands for Forward
Area Air Defense—and Army planners see a bright future for
the concept in the lace of an evalving Soviet air threat, Army
plannars wen! back into the huddla following the demise of
the Sgt. York Division Air Defense gun, and came back with a
5-part interrelated suite of guns and missiles connected by a
stand-alone command, control and intelligence unit. Part one
is a non-line-of-sight, fiberoptically controlled missile that
surveys the battlefield and stnkes halicoplers hiding behind
terrain or foliage. Part two, dubbed line-of-sight forward
heavy, consists of a fracked vehicle (probably either a Brad-
ley APC or Abrams tank hull) bearing a gun/missile hybrid
Contenders for the contract include the Roland |, the Rapier
the ADATS and the Shahine—all missile systems bearing
guns for close-in work. Testing of all four systems is faking
place at White Sands Missile Range in New Maxico, and the

winner will be announced next month, In part three, line-of-
sight rear security will be achieved by a Pedestal Mounted
Stinger in the bed of a Hummer light utility vehicle, Combined
arms rounds for the existing guns on the Bradley and the
M1A1 Abrams constitute part four of the system. Among the
technalogies being analyzed are proximity-fused high-explo-
sive rounds for the Bradley's 25-mm automatic cannon and
guided projectiles for the M14A1's 120-mm smooth-bore. Part
five binds this interdepandent natwork of ground and aerial
surveillance sensors (both active and passive). The ground
sensor combines targeting devices with an IFF (identifica-
tion, friend or foe) system, Each component is designed fo
work in conoert with all of FAAD's other components. Fielding
is expected in the early 1990s, and Defense Depariment
experis anvision a system that can expand to maet a growing
Soviet polential 1o attack and defeat ground forces

America’s new multipart air deferse system fully engaged.

STINGER

s

AlR-TO-AIR

Su-25
FROGFOOT
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Now you can
have Lifetime
Securityina |
CASH business
where you can
easily make up

to $200.00 per |

day and more

Find out how ...
... Send NOW for your

FREE Lifetime Security Fact Kit

Your FREE Lifctime Scecurity Fact Kit tells you
how to make $18.00 to $30.00 an hour in your own
Foley-Belsaw Full-Service Saw and Tool Sharpening
Business. Your FREE Fact Kit explains how you can:

— be your own BDSS!

= work full time or part time, right at home.

— do work you enjoy and take pride in.

— operate a CASH business where 90¢ of every
dollar you take in is clear cash profil.

And it is s0 easy to learn, Foley-Belsaw gives you
all the fcts and instructions. No previous expericnce
or special training is necessary. All you need is the de-
sire and ambition to be your own boss. Foley-Belsaw
tells you everyvthing you need o know to be
successful.

There’s plenty of business where you live to keep
you busy. It doesn’t matter whether you live in a big
city, small town or a small farm community.

You'll quickly be able to develop the skills necessary
to earn a steady income. You'll be able to sharpen all
types of saws, garden and shop tools for home, farm
and industry.

Profits from your Foley-Belsaw Full-Service
Sharpening Business can provide...

... CASH for future security or supplemental

income

... CASH for travel, vacations, fishing trips

.. . CASH for the things you've always wanted!

And you'll be able to set your own hours and not

have to worry about layoffs and strikes. There are no
franchise fees. Best of all—age or physical condition
15 no barrier—any age person can succeed.

You can be like Steve Taylor of Brookville, Ohio,
who told us:

*. .. the first year I grossed $21,000.00."
Or James B. Jones, of Albuquerque, NM who reported:

“This past summer my sales and service amounted
to almost $6,000.00 @ month.”

But you've got to get the FACTS before you can
get started. So WRITE NOW for your FREE Lifetime
Security Fact Kit. It’s yours to keep with NO
OBLIGATION.

[]1 YES, | want to know more! Please rush
my FREE Lifetime Security Fact Kil.
No obligation
Hame
Address
Ciny State Tip T =
Area Cede Phone




MAZDA 626/ MX-6

Steering is by all fours on the third-generation 626.
BY MIKE ALLEN, Assistant Auto Editor

t 100 mph on Mazda's test track,
Athe 626 just didn't feel right, If

we didn't know that the car was
equipped with 4-wheel steering, we
would have backed off. But we kept our
foot in because we were on the high-
speed banking to get used to the new
steering system, and find out how the
third-generation 626 com-

There's a 4-door sedan and a hatehback,
as well as a coupe variant labeled the
MX-6, The MX-6 label is to distinguish
the “sporty” version, which might oth-
erwise be perceived as a stripe-and-
sticker pseudo performance car.

All three versions are front-wheel
drive, have Mush glass, conservative

use of brightwork trim, and a C, be-
tween 0.34 and 0.32. Liftover height in
the rear of all three is only as high as the
rear bumper, if you happen to travel
with suiteases full of rocks often. Maz-
da’s rear seats are usually available in a
G0/40 split version that lets you carry
your skis inside and still have one pas-
senger in the back seat, and
the 626 is no different.

pared with the model that is
being replaced.

Last year's 626 design
dates to 1983—old by Maz-
da's standards, So, the com-
pany conceived a new-from-
the-ground-up 626, sporting
a new 2.2-liter ohe engine
and a host of high-tech re-
finements. And, in a bril-
liantly downplayed show of
technical ane-upmanship, a 4-
wheel-steering system that
is considerably more com-
plex than the only other sys-
tem in production: Honda's,

The bodywork is all new,

FRONT POMYER STEERING

The new 2.2-liter 12-valve
powerplant produces 110 hp
and 130 ft.-lbe. of torgue,
while the intercooled turbo
version puts out 145 hp and
150 fi.-lbs. With two intake
vilves and a single exhaust
valve, the tremendous valve
area permits relatively mild
camshaft timing for good
midl-range torgque, while per-
mitting a free-breathing top
end. Mazda claims that the
no-turbo version has 80 per-
cent of its torque availahle
from idle to near the redline,

but anyone who knew the
older 626 will not have any
trouble identifying this car.

120

When Mazrda 626 speed bs less than 22 mph, rear wheels steer in
oppaosite direction of front. more than 22 mph they steer with fronts.

and driving the car seems to
bear that out,
{ Please turm o prnipe 1221
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"When You See Smoke At Indy... J

“The firsi thing the driver feels is vibration...next comes the noise. The
power begins to drop ofl...then comes the smoke. Bul it's too late. Now the
car sfarts to slow down...the engine is gone. Tha race is over and the car is

pushed fo the garage.”

Don’t Let Your Engine’s Most Critical Parts Wear Out Before They Should!

y TYPICAL ENGINE LIFE CYCLE

WITHOUT CP-1 PROTECTIOMN ]
WITH TR
rrt1 3 rr ot T L o LT 1T 1T ¢ & % ¥
L] 1K)
WARARANTY ENPFIRES

*We've All Fell The Warning Signats In Our

Dider Cars. Here Are Some Of The Signs 01

Wear You Might Have Falt Or Heard:

* Hard Starting when the engine is hol.

« Siow Cranking when ihe engine is cold

« Raduced Gas Mileage with mare freguent siops
at the gas pumps.

« [ncreased 08 Consumption indicating ring and
valva wear

* Knock and Ping offen caused by carbon build up
from increased oll consumption

* Engina Aun On and Combustion Rattie,
sympioms of burmt o deposits.

= Matallic Clicking of valves and litters

= Logs of Power During Acceleration.

When these signs ol wear begin to happen,
you don’t have to see smoke to know you're
heading for frouble

We found In today's high revving Indy and
NASCAR racing engines, that Inction has a way of
washing fuel and wearing out unseen parts. But o
you tore down your engine fike we do after every
race, you would see that today’s mofor oils do not
ovarcome the problems caused by Iriction. We ses
eritical enging pans wearing oul belore they
should. That concerns us because we also have a
Nlest of vans and diesel trucks thal haul our race
cars all across America.

Bast Kept Secrel Revealed...''Factary-Fill''
Az we searched for a solution to cur own
friction problems, we cama acrass the answer. We
found that the warld's top car manufacturers don’l

rely on motor oil alone 1o salve friction and wear
prmlnms Tﬂﬂ' use 3 special iriclion regucer o
improve fuel efficiency and wear proteciion, night
from the factory. They add this reducer to their
“factory-fill’* oil 1o meet government EPA mileage
requiremants and to elim-
n

inate new car engine
noise complaints. You
can't buy a motor oil
that duplicates this
“tattory-fill,”"

Once this special lactory wear prolection is
drained out with your very first oif change,
whatever oil you replace it with won't be as good
as the original, untll you add CP-1 0l Booster

How the Formula Works

Scientisls estimate that 75% of the friction in
the entire engine octurs whara the ring bell of the
piston rebs against the cylinder. Another major
friction area is the valve frain, including the
valves, cam lobes and flitters. CP-1 Ol Booster
helps oil reduce friction in hese areas.

CP-1 Ol Bogster has two effective antl-
frigtion ingredients. One treats oil 1o make the ail
film slippery. The other treals metal with a tough
friction reducing film that is chemically bonded 1o
metal surfaces. This CP-1 film won't migrate or
drain off when your engine is shut off avaiding
“dry-cylinder”" star ups.

FRICTION REDUCTION*
o 29“&

SHELL 4-BALL WEAR TEST

Laboratory Waar Test

An independent tes! confirms CP-1 Ol
Booster's friction and wear reducing properties.
By adding CP-1 Oil Booster to Pennzoil H.D. SAE
10W30 motor oil, the CP-1 treated oil reduced
wear by 28% in the Shell 4-Ball Wear Tester.
This figures out 1o about Ihree years or 40,000
extra miles of angine life (data on file). CP-1's
active ingredient is rated as the ' Slipperies
Friction Reducer’” by the world's top car
manufacturars (list on file).

Nothing on the Market Today Like CP-1

This special GP-1 0il Booster formuka has
naver before bean available to the consumer
Dan't confusa CP-1 il Booster with obsolete
additives. Thick oif treatments and P.T F.E. resins
claim fo be friction reducers. Car manufacturars
do not approve them in loday's close lolerance
engines designed for light waight matar oil

It’s Too Late!”

By Howard A. Smith
President, Curb Products

INDY PROVEN

Eﬂtﬂ.

Protection"

* Eilmnady Criges Libw
* Fiducey Frction

CP-1's active

ingredients have baen proven by

the world"s leading car manutacturers...and
maet the tough damands of professional Indy and
MASCAR racing teams. That's why CP-1 il
Booster will help protect your engine too

CP-1 (il Booster Will Give You These Banefiis:
= Longer Engine Lite...up 1o 40,000 axtra miles

= Better Gas Mileage. ..up o 30 extra miles
per tankful

» More Horsepower...betler accelaration.
= Eaghor Starting...during cold weather
« Better Cooling...during hot weather

Virtually Wear Proofs Your Engine.

*‘| Guarantea That You'll Like the Results
Fram CP-1, Or I'll Refund Your Money."

Il you want your car 19 run like it's supposed
1o, now's the time to start using CP-1 Oil Booster
I's 50 naw you won 't find CP-1 in stores. The
anly way to get CP-1 il Booster is 1o fill in the
coupon below and send with check or monay
arder. Or call rodf free any time, 24 hours a day
An 8 cunce boftle treals 5 quarts of motar oil for
anly $12.95 plus $3.00 for shipping and
handiing. Inexpensive insurance, when you
consider three years or 40,000 exira miles of
angine Iife, Don't wait until you see smoke, call
now and order today.

No Risk-Money Back Guaranlee

D BRDER
CALL 1-800/541-CP11 surmies cavrom
CALL 1-B00/622-CP11 wsmue casronun

To order by mail, return this couwpon fo: Dapl. PM

948 Towrmaline Drive, Mowbury Park, CA 81320

[ one@oz batie $12 85
] Tiwee 8 or. boties §36.00
[ six Baz. bottles 569.00
Shipping/ Handiing £3.00
CA Rasidents add 6% sales jax
TOTAL ENCLOSED
MARE
ADDRESS
cITy
STATE Fill ]
CARD #
[ cHECK [ MONEY DRDER 4
Clwisa [ masTERCARD

EXP. DATE
Flaass allew 46 wuaicy e fafevnry

[ T T ———— ]

Ihmm-nnnﬂllmuﬂhmm CP-1 D0l Bediler b 48 anhishen Curt Pradec! avallable direct ired sur racing hesdguariars in California. ) 1987 Curt Producta



YOU MIGHT SAVE $2.00 TODAY BUYING AN
OFF BRAND VALVE COVER GASKET...
AT 3,500 MILES IT COULD COST YOU A BUNDLE!

The you might save buying an ofi-
brand ga.ﬂ{mnw,mmd cost you a bun-
ﬁmma.ﬁmmllm._mmw

ible engine . Loolk for the
Blue Stripes on FEL- Valve Cover
Gaskets, Your assurance of supariority.

FEL-PRO BLUE STRIPE VALVE COVER GASKETS:
- Made from high-quality malerials for a better seal
« Free of voids (holes) that allow oil leakage

« Exceliont flaxibility, won't break in handling.

Do the job right, da it once —buy where FEL-PRO quality sealing producis are sold.
“Get the complete story from the #1 gasket manufactumer

FREE! on how the value of brand name gaskets benafits you™.

:' ==—=— MaILTO: FEL-PRO INCORPORATED

: FEL-PRO T450 N, McCormick Bled,, Box C 1103, Dept. No. PM-1087. Skokie, IL 60076
i Name

= Address

: City Simis Zp

i

)

| T

MINI VERTICAL MILLING

MACHINE #JH-10
3/4 HP. MOTOR VARIBLE SPEED

F 100 TO 3600 APM
A-8 SPINDLE

L TABLE SIZE 3 5/8°%15"
! SHIPPING WT.130#
SALE PRICE
ey $599.00
CAMN HOLD
-I’Ja_.'—--a-- b __L‘ OF.0005
CAN BE

ACCURACY
SHIPPED UPS

“JH250
OVER 200
S0LD

O A

5/8 LEAD SCREW CUT THREADS 12 TO
112 T.P.l. CAST IRON HARDENEDA
GROUND BED SHIPPING WT. 83+

SWING OVER ETED :
BETWEEMN CENTER 107

BORE 13/16 SPINDLE SALE
TAPER #3 CENTER #2

/4 H.P. VARIBLE speen $999.00

0 TO 3600 APM
SEND CHECK OR MONEY ORDER TO

(@D C & R INDUSTRIAL TOOL & SUPPLY
| Wl 5330 CERAVTOS AV LINIT £ CYPRESS, CA. BOEXD

OR CALL COLLECT [714) 995-B6E5

Packed with -
tremendous savings &
on professional
quality brand-name tools,
equipment, and machinery.
See why over 2 milllon
custamers have made
Harbar Freight their
source for tools.
Clip this ad and mall it in
today for your free catalog!

Ciry St Zip I

.« HARBOR FREIGHT,
<3 SALVAGE COMPANY memkiis

34%1 Mission Oaoks Blvd. P. O. Bax 4015
Camarillo, Calilornia $3011-6015

MAZDA 626/MX-6

{Caatiieiied Froni paige 12N))

Steering wheel turns the front wheels, rears
are turned automatically, 5° maximum.

Besides port injection, there's also a
“smart"” wastegate for the turbo that in-
ereases boost from 5.8 psito 7.3 momen-
tarily at low rpm for a quick burst of
power. The H-speed transmission has
been revised for easier, smoother shift-
ing, and the automatic has a button on
the shifter that will hold the transmis-
sion in a higher gear for those snowy

| days when low gear might be a little too

much for the available traction.

If you've never driven a car with ABS
on a slippery road, wait for a rainy day
and try a 626. The ahility to steer
around obstacles with the brake pedal
mashed to the floor is nothing short of
uncanny, and it's good to see ABS of-
fered on a moderately priced car,

A displacement of 2.2 liters is pretty

| big for a Four, and some examples buzz

pretty badly. But the 626's powerplant
15 as smooth as any other inline Four we
can remember, and that's without the
nse of balancing shafts, Fluid-filled en-
gine mounts (and suspension bushings)
make for a smooth ride. It feels like
there might be a Six under the hood.

The fascinating feature of the 626,
though, is its dws system. Modestly,
Mazda refers to it as “simply another
benefit to our customers.” It's engi-
neered to make the rear wheels think
for themselves: At low speeds, below 22
mph, they steer in the opposite direc-
tion from the fronts, for a smaller turn-
ing radius. As speed increases, the rear
wheels turn less, and at speeds more
than 22, the rear wheels steer in the
same direction, This means that in high-
speed lane changes, the body of the car
doesn't have to yaw to the left or the
right for the rear wheels to begin cor-
nering. The speed sensor and computer
know how fast the car is traveling, and
adjust accordingly.

If that sounds like it might be discon-
certing, it is. Transitions into and out of
medium-aspect turns are noticeable as
the rear wheels steer. Instinetively,
there's little difference in what the car

{ Please hurw fo poge 125)
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Free Facts That Can
Cut Your Exercise Time in Half

i%]h,ﬁﬁtlréﬂi?ﬁl:‘:ﬂi Cop You'll Lok and Feel Betler

You can gel an extensive workout  This FREE, 16-page illustrated book-
for a longer, healthier life just by let tells you how to improve your
doing a special 12 minute routine cardiorespiratory system, bum
a few days a week, Find out about calories faster, decrease body (at,

it by phoning or sending for our alleviate stress and develop a lean,
FU R N lTU R E FREE booklet, GLIDE TO trim body in the privacy of

PLANS

BETTER HEALTH AND FIT- vourr own home, And
A N D C RAF"S MNESS—A 12 Minule Aero- it’s so easy, your
bic Workout by whaole family
Litecycle.” _ - can do it!

Bam/Garden Shed Our well-designed vard
building provides handsome storage for
yard tools, hand tools, power equipment,
rdening supplies and a gardening center
or the whole Igﬂlil}l‘. It also has an upstairs
loft! Dim.: 12 x 16 ft. Plans, instruction man-
ual & material list. (1 plan: PL-1278-510.50)
(2 plans: PL-127BA—517.50)

Send for the Free Facts Today

' . To get your Free Booklet, retuyrm this coupan below to LIFECYCLE. A Division
For Nosia|gia Buffs: A Roll Top Desk You | | RN 0 S o e ST e e L EETe

and Model-T, the roll top desk was popular 1-800-LIF-CYCL Dept. 7J099

in both home and office. Today it's a cher-
ished antique. Build one yourself in fine

— - T

cherry and vou can own and take great pridt! i
in tﬁ l:har}:'l.ing heirloom. You build it as J Send For Your FREE Booklet Tﬂda"f'
two separate units, a base and a roll top. MAIL TOx Lifecyele
Plans and material list are included. i Pt Bally Fitness
{ PL-1736—8§5.95) YES, I want to cut my 9501 Jeronimo Raad
exercise time in hali! Irvine, CA 92718
Please send me my Pl s Pranii
¢ 5 B ame
Send your name and address with LHL[JIEI‘J'T: { lgfnﬁ iR g
check or money order payable to HEALTH AND FIT- Addres .
POPULAR MECHANICS. Mail to: NESS—A 12 Minule
Popular Mechanics, Box 1014 Radio Aerobic Workout by Eity State __ Zip
City Station, New York, N.Y. 10101 L"l*l.'\l,'clt-. “Tunder-
stand I am under no Tobephone
q:l)hg;”mn. 71099
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STEP INTO THE FUTURE HE FUTURE WITH LOCTITE.

CORDLESS

HOT MELT GLUE GUN

l"r LOC TITE Cordless Hot Melt Glue

enent and

5 to replace or recharge
* Lightweight, easy-to-use
« Works with any

glue stick
* Includes power base /work stand
= Ona year imited warranty
* Made in LL.5.A.

Also from LOCTITE® — a superior ine af

Hot Melt Giue Sucks designed speaifi-
cally for the jobs you need to do. Avall
sbeind" end 10" sizes. ;

MAZDA 626/MX-6

(Continuml from page 128)

does—turn right for rip:hr. and left for
left. The advantage is supposed to be
that the car will do what you intend it to
do, but better than you could. In a lane
change on g snowy road, for example,
you'll change lanes with less likelihood
of spinning out.

The steering system is hydraulie. A
pressure line from the power steering
pump, as well as steering shaft, run
back to what Mazda calls a phase control
unit. With input from the computer, this
unit (filled with an impressive array of
stepper motors, bevel gears and control
rods) calls the shots for a hydraulic eyl-
inder that steers the rear wheels,

The eystem is available only as part of
a $2400 package that includes alloy
wheels and an automatic fransmission,
This marketing approach means that
the turbo 5-speed MX-6, a potential ri-
val for the AudiBMW/SAAB/Volvo
market won't be available with dws.

Mazda plans to sell only about 3500
4wsinthe 'S8 model vear, touting 4ws as
asafetyeonvenience item, rather thana
handling enhancement.

Mazda hadn't set a base price struc-
ture for the car as of press time. With
the dismal shape the yven is in compared
to the dollar, it's no wonder that that
decision is being left until just days be-
fore the cars actually go on sale, which
should be right around the time you're

reading this. ™M
THE PM REPORT CARD
MAZDA 626 GRADE COMMENTS
Acceleration B Good bottom-end torque,
furba versson really moves
:':':.:::.'.....T..w 5 Handling (2ws) B-— Uninspiring but
j compebant
, Loctite Handling (4ws) B+ Good, with less driver
4 Aagterrnatig and Corsurmes (roup eHort neadad
—atm Stearing (2wsa) c Power boost lags bahing
in slabom
Stearing (4ws) B+  Foels spooky, bl works
way Ii's supposed fo
Transmission B+ 5-speed especially nice
i shifl
Ride A— Ouistl and smooth
Fusl Economy MA  Even prefiminary EPA
e numbers not availabbe
The Homebuill
Seating B—  60/40 back seaf s nifty.
JET HELICOPTER but uncomiortable for
4 LW - COAT DESIGH = ELMPLIFIED ATSEMELY third PASSENQET
( ", Ubes | -com r.-.l:l.:le;l:?::..lmm.d 100 in E'm 2 HP theough Vision 8 Go0d
. ) w ;gm!:ﬂ% ot immadiam Gauges: B—  Avosd the Ginza-by-night
i X Helicopter EIPtnmenlnr ] ¥ you think our competiion has good Controls electronic dashboard
'i'-ﬂ'-':"'f'“, o snatms » ;'f.":-' daln prices, jus! wat unti you see ours. Ventilation B+ Good demisting
- TR T FREE DISCOUNT CATALOG Nolse B Average
o oot itk e o ] ASHLAND SMALL ENGINES Dept A @ 55 mph
Eredt ot et o % 0. Bos 38 104 Henry Clay Bivd. Ashland, MO 65010 Cargo A—  Fold down seals allow
e LR Riderwood, MO 21139 1-314-657-2110 Capacity lang parcels
Engine c Usual bundie of snakes
Serviceability

129

Fit And Finish B Educated quess until

regular producton begins
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CIE MAKES THE WORLD
OF ELECTRONICS YOURS.

Today'’s world is the world of elec-
tronics. But to be a part of it, you
need the right kind of training, the
kind you get from CIE, the kind that
can take you to a fast growing career
in business, medicine, science,
govVernment, aerospace,
communications, and more.

S

You learn best from a specialist,
and that's CIE. We're the leader
in teaching electronics through
independent study, we teach only
electronics and we've been doing
it for over 50 years. You can put
that experience to work for you
just like more than 25,000 CIE
students are currently doing

all around the world.

g-
You learn best with practical training,
so CIE's Auto-Programmed® lessons
are designed to take you step-by-step,
principle-by-principle. You also get
valuable hands-on experience at every
stage with sophisticated electronics
tools CIE-designed for teaching. Our

can even earn your Associate in
Applied Science Degree in Elec-
tronics Engineering Technology. Of
COUTSE, YOu set your own pace, and,
if you ever have questions or
problems, our instructors are only

a toll-free phone call away.

Thiz=

To find out more, mail in the
coupon below, Or, if you prefer,
call toll-free 1-800-321-2155

(in Ohio, 1-800-523-9109).
Well send you a copy of CIE's
school catalog and a complete
package of enrollment information.
For your convenience, we'll try to
have a representative contact you
[0 answer your qun;stiona.

4K RAM Microprocessor Training
Laboratory, for example, trains you to
work with a broad range of com-
puters in a way that working with a
single, stock computer simply can't.

You learn best with flexible
training, so we let you choose from
a broad range of courses. You start
with what you know, a little or a
lot, and you go wherever you want,
as far as you want. With CIE, you

-

——— e —— S—

C

Cleveland Institute of Electronics
1776 East 17th St., Cleveland, Ohio 44114

YES! [want to pet started. Send me my CIE school catalog including details about
the Associate Degree Program. [ am most interested in:
[ computer repair O television'high fidelity service

[ telecommunications [ medical electronics
[ robotics/automation [ broadcast engineering
[ other
Adddiress Apt,
Ciy Suase Zip
Age Area Code/Phane No,

Check box for G.1. Bulletin on Educational Benefits
1
OVseran Ol Active Duty MAIL TODAY!

OR CALL TOLL FREE 1-800-321-2155 (In Ohio, 1-800-523-9109)

| Primt Marne
I




TECHNICAL DQGDKS!

CURIOUS MECHANICAL MDHEHEHTS
Enplore o 1

BCOUStC Ieephonas to mining devices and

Dont't pass this up! 412 page papsiback
Cirder no. 44086

CHARCODAL FOUNDRY

Convert a five gallon pail inio 8 powerdul furnoce to mait
pot matal, brass. Conwert scrap oo |

AR,
and machene parts. Besr ssiling paperback! 1
Qrcer. na. 163

ALTERNATOR SECRETS
Get thousands of watts from
! ls. lights, AC-DC

arc wrlding and rmoea! G

4, charge batt
&t G0 cycie
" iFdis : 1 mEaF
-:lul- oil Sac
Ordes na. BO '-

RUMN THREE PHABE MOTORS ON
SINGLE PFHASE FPOWERI
LEarn 1hiee provan merhods
canfury! Mo mrlor rewinding!
badklnt!

Drdes na. A1

Easity dons. Jarm

$14.85

WY @UED i lernalors

AC fram com

Mo mwnding'  Jdem-packed

1 iFSE BINCE The Tusn-0
pachmd

927 picture book of simosi 1000 diltsmns
meachamsms. Evaryihing r||11-| urmgeeal Engines  and
P EE LAl
motion machenas. Dynamite Slustraticns! Fascinal ng'

TESLA COIIS

TESLA COIL BEC lETB
Paga 1hrowgh 1he aiivil
trutlder of higivin e
dispEams and sacreln! A
Oudernio. 4317

Hl!lw TO ORDER

sd your Aarme. od

Lindsay Publlcatlons Inc.

PO Box 12-DH, Bradley IL 50915 0012

['| Send a catalog I'w arcios |rd"51nl1 30

'|||||I.-\.|.|.r| stac amn & fre |-|-u-_||

rach ook plus s "prh1|1.l'.'\-a"|'_||r1 Geat ‘em ha

MNama

Address

City

Tronklnd With Gelting Up Night
MEN Trockiod Wik ttng Uy ights

PﬁST 40 Nermuamess, Hl:‘i"lulrl

! you are dmiuwrbed by these symploms, your
iroulles may be caused by glandular inflammalon
ol your prostale. Methods hal merely give lempor
wry rebed lor Ihis_condilion cannol be sxpecied fo
ramove the causs of your trouble

Tha Excelsior Instriule Chinic, devoled 1o the
NOMN-SURGICAL mathods of treatment for dis-
easeés peculial lo older men, has & new FREE
BOOK \hal tedls how Uhese iroubles may be cor
recled. The NON-SURGICAL treaimenis de-
seribed in (his Book resquing Mo BuUFgery. Rospilalea-
tion or long pariod of convalescence. Treatmanis
Lk Bl & sRad leme and 1he ol 18 ressonsbbe

Wirite 19;;.:' This book may prove of utmost im-

l.n.llwl

110 E Broadway. Excelsior Springs, Mo 64024

128

I HISTORIC
I 000 008,
| HiEn T
J Creee mﬁm o fre
aal w

200 FULL-S5IZE
PROFESSIONAL PLANS
CATALDG — $2.00 » SEND TODAY

chairs. tabies, desas cabnely, bufinls, cradies. Deds and
oy, Make your ow adutbons of Earty Ampncas, E “gieih
Scanish and Medern ferndure Siyhes usEng Tul-2ars hone guatly plaes
FURNITURE DESIGNS, INC. Dept PF-97
1527 Eimdple Ave., Glenview, (L 50025

EUS
HEAT
PUMPS

the economical way
to heat water for:
homes-pools-spas

EUS HEATERS
USE Va2 TO W
THE EMERGY.

EASY INSTALLATION
SAVE UP TO 70%
(*2 to 3 years
average payback)
PURCHASE DIRECT

ENERGY UTILIZATION SYSTEMS
P.0. BOX 4108 CRS
JOHNSON CITY, TN 37602
(615) 282-5148

‘Hased on glecine cost and waler usage

ELIS i

FREE CATALOG

Fascinating and hard-to-find products of value for the
hobbyist, gadgeteer, student and educator from

America's largest science mail-order markeiplace.

and = Magnifiers & Dptics
Ecmundg Scigntific - Phnhnm i
3 Accassories
= Science Kits & Toys
* Microscopes &
Telescopes
= Magnets & Surplus
» Weather & Solar
= Tools & Molors
= Health & Fitness

Discover the latest in high tech products for your
home, shop and office. You'll spend hours
browsing thmu?h our new 68 page, full color
catalog chock full of over 1200 unusual and
hard-to-find products designed for better living
and to make jobs around your homa aasiar and
mora enjoyable. Write for your FREE copy.

as SERVING HOBBYISTS SINCE 1942

Edmund Scientific Co.
2103 Edscorp Bldg., Barrington, NJ 08007

USE ZIP
CODES WHEN
ANSWERING
ADS
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Start your own money making business!

Make up to *26" an hour-?
ven while learning ! 7.

Get into this booming high-profit business that’s | 3 #_P~
Easy to learn— Easy to do— Easy on You! : B ocrsvel,

Never bators have money-making opportunities been 80 g EXtr® nciuded With Your
Ereat for qualified Locksmiths, Mow lucrative regular Gn!‘tl Locksmith Training
lock and key business has multiplied a thousandfold as BURGLAR
millions seek more protection against rooming crime.
Yot thare's only one Locksmith for every 17,000 peoplal

Start Collecting CASH PROFITS Right Away

You're in "Dusiness” ready o eam $10 o 526.00 an hour &
few days afier you begin Foley-Balsaw's shorcul fraining
Take advantage of today's unprecedented opporiunities in
lockamithing lor year - round EXTRA INCOME in spare tima
— or lulltima in a high-profit business of your own. Hundrads
we've irained have dona it. So can YOU! All lools plus profes-

Iraining Cowert
all phases of
Burgln, Hodd-Up
and Fire Aiarm
SERICAg and in-
siallation. This
waluable and
tirealy instruction
lnl:'l.rﬂ'!& all spacial (ools And

sional Key Machine given you with course. These plus prac- supplies, DMLY Foley-Belsaw offers

tice materials and squipmant plus simglhe, llustrated lessons, KCIL ARvana v ELALR IR, 1 B

plus expert supervision. plus busingss building guidance will ;i,l,:'_.ﬂl ;:::’::E ;,E,,I.,ﬁ.:a SRR 0
anable you the KEEP THE MONEY COMING INf Ideal for re- .

tirerment — good jobe, boa. ADVANCED Locksmithing!

How o change combinations, in-
slall and service Sate, Vaull snd

SEND FOR EXCITING FACTS—MNo Obligation Bank Sate-Doposil Box Iocks, — ‘|
Discover whil's in Locksmithing for you — how I'-:\-Il;r,' Balsaw's Masier You'll find it fascinating snd high-
Locksmith-apphovad Iraining Can givie you he skikl oo ¢an depend on Iy profiteble werk.

by EARN MORE — ERJOY LIFE M

A WOCKSMIT

Hundreds ol Foley-Belsaw trained men Eﬁ-mw
have succeeded in lhis fascinating

A. ; )
and highly profitable field . . . 'ﬁ“h‘-‘ - ‘ '! #",’
“Before mralling I checked - /
#tber couries and alve arbed
Jor advice from several
locksmiths in my area, They
all soia yowrs war tops

THIS PRO KEY S22
MACHINE IS

and has the mert %
e YOURS TO KEEP! «* inéiroricourocssor

"f::.._i Find out all about ! Sand for FREE Facts TODAY!
wanied o be n il
e fo il o et bt RUSH FOLEYBELSAW INSTITUTE
:-:;::1:'} am_ and details by return mail. DO IT TODAY! COUPON! um"é.i:”ﬂ:"wﬁ:"‘ i
il There is NO OBLIGATION and NO SALESMAN Will Call—ever!

FOLEY-BELSAW INSTITUTE
B30 Equitable Rd., Dagt. 11257
Kanaas City, Ma.

David Fairbrother—Dave’s Locksmith Service I “IISH m“m" TDDIT
Milwiukee, Wisconsin 53209 FOR THIS FACT-FILLED

*“1 opened my own business, spare I
tme, seven months after 1 enrolled and

made a profit of $329 for the first week.”

5.3 B. A, Deberry Littleron, Colorado m!

“Mo more hard, nasty work for me. Tels how you quickly
Mow | have my own business and with I fraen io be your gwn boss
hardly any effort | average around $50 ini & prafitabie Sparetime

1 YEB, please send me ihe FREE boaided that
piwes lull detads about starling my own business in
Locksmithing . | understand there is no obligathon

and that no: sadesman will call I

Address =

a day. Thanks for my new start in life." o Fultioes tmetiiens: ol

your own PLUS compizie City _
Sam Walker Prichard, Alabama Feiails on our 30-Day T lor your

al Ofter]
...YOUCanDultTunllﬂlﬂﬂ::l - :——-—-n'--‘




NEw 0 ngy

A » RAMP PARTS KIT

Meed 1o load 8 rdirg mosset. Bller snowe Dicwer
mioicerycie or ATV The Rampas Kitis the ansuver|
You rmake STurdy Ioachreg rarmps that T sruggly
agaenst taslgates. loading surfaces of steps They can
be easily assembded from hwo common 2 x Bs and a
Fampearts Kit

Mo more grobilerm waith shulting planks The ramp
e alloras epuaprmert o mll smoothly 1o from the
Ipactruy surface. Mowving equigement and matenals is
faster and safer wath Rampars.

The ramps-ane very versatibe, use them for a empo
rary wiheslchall ramp or with sppliand e dolles leaandg
the centes of the steps opien for food arfic Bamparts
FAMTYS Are AlSo geeat on e oy They smicoth e sy
far wheeiDariowws and hand trucks o camying hisawy
matenals from one level 1o another

Ramparts Kats are manulaciured rom sturdy Fugh
tervaie strength extruded aluminum. The ramip ends
Are designed 1o Dokl easaly [0 youe planks And the

hardhware i suppled s 39 E

Add 5300 per order lor sheppang and haneling

Mo of kits desmed [ | E

Check or Money Ovcdier [Prayabee o Rampas. inc |

L TSA Py

Ram

NG == B

Woodworking
Power Tools
Catalog

e

Precision Machines for Craftsmen

EMCO+USA
2757 Scioln Pwy.
Col. DK 43220-1060
bl 614/771-5995

Save Time! Save Money! Mill Suppl
Sells Over 1,000 Different Top nmlﬁy

STEEL REPLACE-
MENT PANELS

Ta Fusd or Colision Darmage on barry Amancan
Cars, Pick-up Trucks and Vans and Most Imports.

1 wegbs o Ty Visd or
piLEd acapled H FARTE
CRDERS CALY

Tres imfornmiion laer e aorwE

gl | Ly L]
o :ﬂur mﬂtw -

53 Belche Bovcl, Blaimiown DEALER
Mew ey O/ INQUIRES Adirr T T
e et INVITED = = _| —

banl§z2omer

QUALITY PRODUCTS FOR 30 YEARS os

piESEL TURE

25 MPH FASTER HILL CLIMBING
15 SEC. QUICKER PASSING
23 SEC. BETTER ACCELERATION

(0-55 MPH) _TRAILER LIFE Magazine 1/85

® Up To 50% Greater Towing Power

» Significant Mileage Increase

» Excellent HIGH ALTITUDE Power

# Increased Efficiency And Engine Life
» Emissions Legal In All 50 States*

» 12 Month/Unlimited Mileage Warranty
» Nationwide Dealer Network
FORDBALTURBO SYSTEM

GM & 2LTURBO AND FORD6.9L POWER PACK
ALSO AVAILABLE

*C ARB EXEC ORD #D-161-2, #D-161-3

Drop in for a demonstration ride or call for the name of your Banks authorized dealer.

DANlG reosi= = '8 —o

FOR FREE INFORMATION: £ 1987, GALE BANKS ENGINEERING
Gale Banks Engineering, 546 Duggan Ave.. Depl. 650, Azusa, CA 91702 (B18) 989-0605

Check =
Home -
Temp By
Telephone

Phone-5tal  prolects home cotlage,

greenhousa, bam or business when away

in winter. Check on tempersture by phone

to avold freeze-ups. save inspection irips.

Write ar call for free folder and ordering

information: Phone-Stal, P. 0. Box 102G
Shelbyville, M1 49344 (516) 6728227

R —— ——— ——————

-

’,---h‘------\
T —————— -

HEW IMPRO XP-W
{Pal. Applisd Faor

Road Tests Reveal —

LOW-TEMP
VAPOR
CARB

Doubles L [
MPG

Easy To Build With Low-Cost Parts]
Boost mileage. beal rising gas prnces! Compact
Vapaorizer lof carburated vehicles fits under hood,
replaces laclory cart Incredibly simple, reliable,
SAFE! Uses hol 192° F water, simpla heat ax-
changer Fuslspray fram new lype metering carb
changes to dense vapor in exchanger, entars
small “hot box™ over manilold opening, lor temp
boost before engine induction Drive al all speeds
with full power, walch mileage soar! Oplional 2-
Way system relaing stock carb. Exhaust-heated
warsion brings highar M PG gain Tama that "Gas

Gurzier" FHEE facts. Hi-Mileage Report. Write!

Carb Research Center, Dept
3rd & Chestnut, Foyil, OK T4031




$40,000 For Giving
Awuy“Umque Puckuges

Can you imagine making at least
$40,000 this week? | absolutely guar-
antee you can with this amazing system
I have discovered. All you have to do is
give away "unique packages’ that | sup-
ply you absolutely free. Give away a
batch of my “unigue packages,"” and you
will earn a minimum of $40,000. They
won't cost you a cent and all you do is
give away absolutely free ""unique pack-
aAges .

Forty thousand dollars for giving away
“unigue packages’ that | supply for you
absolutely free. | absolutely guarantee
that you have seen nothing like this pack-
age in your life. It is so in demand by mil-
lions of people that it will put hundreds of
thousands of dollars in your hand for do-
ing practically nothing.

This package is not a letter or any type
of article on soliciting. | guarantee it is an
item that will ‘be kept in people’s homes
for years lo come. Everyone badly needs
it and can use it right away. People will
demand it from you because of the re-
warding effect it has on their lives, Giving
away this “unique package” is easy, Peo-
ple need it and want it badly. | know this
because thousands of people that have
this item have told me so,

They will make you more cash than
you have ever seen in your life for doing
practically nothing. It is a “unigue
package" systemn that you will find mind
boggling. You will fall on the floor when
you see how badly this “unique
package” is needed and how nobody is
providing it. | guarantee it 100 percent;
this method will make you $40,000 with
very little effort in a week. Follow my in-
structions on giving away “unique pack-
ages"” that | supply you absolutely free
and you will make a minimum of $40,000
this week.

People using my method have an in-
come in the hundreds of thousands.
They are giving away “unique packages"
that cost them nothing and are making
hundreds of thousands of dollars. Not
thousands, but hundreds of thousands, It
is 50 new, so fresh and so badly needed in
this country. | am giving you a ground
floor opportunity to sit back in a chair and
watch thousands of hundred dollar bills

into your fingers. It is a method of mak-
ing money with no catches that will give
you financial glory beyond your wildest
dreams. Forty thousand dollars could be
yours,

| am very eager to tell you about this
remarkable method that is like no other
money-making plan yvou have ever seen
in your life. It will make the American
dream a reality for you. Hundreds of
thousands of dollars will be yours when
you give away the “unique packages™
that | supply you absolutely free. That is
all you have to do to enjoy an easy,
relaxing, laid back, wealthy lifestyle,

You could be enjoying riches beyond
your wildest imagination with this
money-making opportunity of a life-
time.

Years ago | didn't have a cent in my
pocket. | had no money and terrible
credit. TRW had an extensive file on me
that did me no honors, At that time |
worked in a small restaurant washing all
of the dishes and sometimes the pots
and pans. The smell was terrible. Rotting
food on dirty dishes is something [ will
never forget. Stick your head in a kit-
chen of a busy restaurant and you will
know what | mean. It wasn't much, but
it did keep me alive. The day | got fired |
was really down. My miserable job was
lost forever. | was determined to get a
decent job that paid good money.

Sworn Testimonial
Using your method | was able to go
fram zero income (o 320,000 a
month. | know your plan works be-
cause | make a lot of money with it,

Allan C., N.Y.

My money started to run out, | was oul
of work and my debis began to climb. |
deserved a decent job but | couldn’t find
one, My stubbornness lost me my apart-
ment. At that point | moved in with my
generous mom. | shook with shame
when | sold my car for $800. | was falling
into a pit. | needed help and quick.

One day, as | was watching “Life Styles of
the Rich and Famous”, an idea overtook
me. It was so strong that | shut off the TV,
and started to put it into effect, | started to
give away my first set of "unigue pack-

| am anding in my warehouse of unigue packages, the
same ones | will send 1o you.

ages” to everybody in my neighbor-
hood. In the next 30 days all my finan-
cial dreams came true. | paid off all my
debts and started to buy things that most
people could never afford. | bought a
luxury European car, a few homes and
real estate valued al a quarter of a
million dollars, not to mention a $10,000
Concord gold watch and a bunch of
other luxury items | have always dream-
ed of.

You will make more cash than you
have ever seen in your life for doing
practically nothing. All of this for giving
away "unique packages.” | know you
will find this “"unique package" give-
away system the greatest discovery of
your life. Your eves will be filled with
amazement when you see how badly
this unique package is needed and how
nobody is providing it at all, 1 absolutely
guarantee that this plan will make you
at least $40,000 with very little effort. It
is time that you enjoy the great luxuries

my “unique package'' system can get
you.

VPete Bramin 1
19260 Mission Gorge Rd.. Suite 700 1
| Santes, CA 92071 Dept. 513 I
| Dear Peta, ]

Show me how 1o make at least $40,000 a week|
giving away “unique packages'’ that you supply]
| me absclutely free. If | am not satisfied with your |
| money-making stari-up kit {including a complete
| manual} in any way, return my payment lo me im- 1
| medsately.

| ©Onthat basis here is 10

I Mame
| s
1 CitySare/Zip
1

| Plesse incliude “one dollar 1o help defray the large hhlp—l
| ping and handling cost £ 1987 Pee Bl:nlnl

B e e e e e e e s s o




EARN UP TO
$20.00 AN HOUR

BE YOUR OWN BOSS ASA...
PROFESSIONAL UPHOLSTERER!

Ower 865 ballion a year are spent by U.5. Consumers on
Home Furnishings. Of the 86 millgn households, esti-
males indicate an average of over five pieces of furniture
per household. .. that's 430 million pieces of furniture
And for a fraction of the cost of new furniture, the average
American can hawve their old furniture restored 10 lke-new
cnrmilrtinn by a Prolessional Upholsterer. . . someone like

Yes, you can leam all the short-culs of professianal uphol-
stering and refinishing fechniques in the comior of your
own home, The Foley-Belsaw systern of “hands-on™ train-
ing provides clear, step-by-step instructions in the use of
tools and malerials on actual furmiture “kig” ... all in-
cluded with the course. . . 50 yOu Can garn as you learn.
Turn your spare-time inlo Extra CASH restorng old cast-
offs picked wp for a few dollars, nfo beautiful Ferniture
waorth hundreds of dollars anyane would be proud o own.
For friends, refatives, nesghbars. .. even community busi-
nesses: wou'll find your skills as a Prodessional Upholsterer
in demand. Your spare-time projects can easily lead to a

rofitable fubl-time business of your own.

o ahead! Send for our FREE Book Today! We'll rush you
all the cetails at no cost or obligation. Get the facts on our

30 Day FREE Trial Offer and tmd out how YOU can get

started for as litthe as $25.00. Write to-
FOLEY-BELSAW INSTITUTE OF UPHOLSTERY
5301 Equitable Rd.. Dept. 0524, Kansas City, Mo, 4120

N0 DBLIGATION! N0 SALESMAN WILL CALL!

FOLEY-BELSAW INSTITUTE OF UPHOLSTERY
| 6301 Equitable Rd., Degl. 50524 Kansas City, Mo. 64120 I
|

| NAME AGE

l ADDRESS

AVERAGE 5120
- B REEE§ B

- S . -y

" GLEAN 17 &7, LOCK [T U EVERY WIOFL CUETIM ENGAFEAFY
Do

A STORAGE/TOOL BOX
SECURED BEHIND THE

WHEEL WELL.

STORE MORE IN
YOUR 4 X4

® BLAZER/GMC ®m BIG BRONCO
® BRONCO Il ® CHEROKEE = S-10/
5-15  LANDCRUISER s MONTERO/
RAIDER = PATH FINDER ® RAM
CHARGER ®» RANGE ROVER = SUB-
URBAN ® TROOPER ®m WAGONEER
AND MANY MORE!

dents add $5 each for sales lax

$89%0
GALL TOLL FREE

1] 1-800-533-5436 j
= [IN BAN ANTOMID. 655 5443) "
l IDO 13815 TOFPEE CikELE w2

SAN ANTONIO, TX TRFII-S03)

INCORPORATED: SATISFACTION GUARANTEED!

*Plus 55 each ship. Texas resi-
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BE A PROFESSIONAL

Earn money in your,
:pu-thn-urn!::

Train at home with the origi-
nal Locksmithing Institute.
as litthe as & months’ you can
take care of the demand in
your community for profes-
sional bocksmiths.
Earn while too!
In a lew weeks, you'll have
the know-how to make mon-
ey changing bocks, making kevs, simple installathons.
Learn by
Locksmithing Institute’s tested and proven method
makes it easy for you to learn. Each lesson is fully
illustrated and you work with prolessional toals and
rmaterials senl fo you with the course ... even an elec-
tric key machine ... equipment thal you will be using
In your own locksmith shop.
Cash in on the ing need for locksmiths
You'll find locksmithing work all around you. And,
with your Diploma as a skilled Master Locksmith,
you'll start cashing in on your money making skills.
Get the exclting profit facts by mall... no sales-
man will ever call. Mail the coupon today,
IF COUPON 15 MISSING. WRITE
LOCKSMITHING INSTITUTE
1500 Cardinal Drive, Little Falls, N.J. 07424

1500 Candnal Dinve. Littie Falls. MAOT424 Dept 110-107 |
PLEASE FLSH FREE CAREER BROCHURE 1
O LOCKSMITHING

|

I

| OTHER CARTER COURSES AWAILABLE |
ot ¥ Ok Ity dC] Conservation

| 3 Legel Invemigation O baserior Design O Draliing 1

I I Calgr TV Elecsronica] Fund | OA I

Electroney Mechanics
| O Smail Engme O Burglar asd Fire 0] Bouke & I
Mechanicy Algerm Syuberma General Accouniing

I ) ireistiianing - Relrigetatan . Heating I
SAME

| soperss I

I oy FTATE or |

" FREE

CLOCKMAKING
CATALOG

Lowest Wholesale Prices on:

* Quartz & Mechanical Clock Movements

* Dials * Hardware * Woodworking Tools

* Kits = Music Movements & Boxes

+ and Loads of other Clockmaking, Craft
and Finishing Supplies!

—— — — e ]

'-‘;'BS, send my FREE Klockit Catalog:
Name

Address

City State Zip

ILOGKI o0, usor

{.n. Box 542, Lake Geneva, WI 5314?)

CABLE T.V. CONVERTERS

WHY PAY A HIGH MONTHLY
FEE?

All Jerrold, Oak, Hamlin, Zenith, Sci-
entific Atlanta, Maganavox and all spe-
cialized cable equipment available for
shipment with 24 hours. For fast ser-
vice MCVISA or C.0.D. telephone
orders accepted (312) 658-5320 60
IIIEIH-:;I Warranty (Quantity Discuuntsz 9
A.M. to 6 P.M. Monday through Fri-
day Central Time. Stamp Envelope
(60¢ postage) for FREE Catalog.

Midwest Electronics Inc.
5143 W. Di = Chicago, IL 60639
Mo lllinois Orders Accepted

BUILD YOUR OWN
ROCKET MOTORS!

* 40 POUNDS THRUST!
* FIFTY CENTS EACH!
* BUILD A DOZEN IN AN EVENING!

Wil bor our SFLEGS) sad Tl Gead ye
WIRINE EAMPLE o o mscirc Wl TIRN CAM
MAKE TOURSILF rom muieriin ol e B

Send 5200 to
Dept PAA10 THE TELEFLITE CORPORATION.
11620 Kiching 5L Sennymesd. Calil. 27388

SMALL ENGINES

Generators, ng}%"'" tilers,

FREE CATALOG
DISCOUNT PRICES
(Al

ol ki conafruction & usas - §1.009

[ 111
e i b “Builg-i-yoursell™ - §7.00
= "

UCK KIT
¥ :Clﬁ-nliuﬂa W 5ﬂiy

LEARAM CLOCK REPAIR

RN AT w0k & BT ORaE Dweg S
OB O TAR S D Y S0 O

\Y MRATIOMAL
CLOCHKMAKERS
( A INSTITUTE

B o BOE saB LoweRTowes ma 1roas |

BASEMENT T

FLUSHES UP To Sewer or
No Digging Up Floors

Install it Yoursell - Anywhere
Write McPherson, Inc., Dept. 16
Box 15133 Tampa, Florida 336
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Eastwood Introduces Extraordinary
New Panel Welder

Weld Body Panels at Home

If you've ever tried to do bodywork with
a standard arc welder, you know that the
intense welding heat distorts the car's
thin gauge sheetmetal (generally 18-22
gauge). True, vou could use a MIG
welder to do the job, but the cheapest
MIGs cost hundreds of dollars and
require special wire and bulky tanks.
The Panel Welder's designed with the
home restorer in mind: anvone can
make quality welds with a little practice,
and at a price that won't break a tight
restoration budget.

Plugs into Standard Outlet

Eastwood's new Panel Welder lets you
make body repairs from a 10v. outlet. It
uses a copper-wound 50 amp arc welder
transformer, but has an additional
secondary winding with variable output
for precise control. The amperage
output is infinitely variable with a
rheostat-type knob to raise or lower
the welding heat. Unlike conventional
welders with big jumps between
amperage settings, or 50 amp “low™
settings, the Panel Welder allows you to
dial in the exact amperage needed for
body work.

Unique Amperage Control

The amperage control action actually
interrupts or delays the A.C. current
pulse. This is all done electronically (in
milliseconds!) so as not to cut the arc.
This control lets you use small diameter
(1116") rods efficiently for a smaller
bead—yet the weld still gives excellent
penetration. The lower the setting,
the smaller the cycle portion powered
for welding. Welder produces
50 amps maximum for joining
heavier gauge metals.

The panel welder works on regular
steel from 24 gauge to 3/16" . Uses A.C.
electrodes up to 332" but works best
an sheetmetal with a 1/16" dia. rod. It
powers the optional custom arc torch for
heating and brazing applications. USES
STANDARD HOUSE CURRENT (must
use on a 20 amp branch circuit)—NO
SPECIAL WIRING NECESSARY!

The Eastwood Panel Welder comes
with arc welding attachment, ground
cord, power cord, and faceshield. Full
operating instructions included.
Shipped assembled, ready to use. Made
in U.S, and comes with a 1 year warranty.

30 Day Shop Trial

Try the Panel Welder for 30 days in vour
shop or garage. If you are not completely

satisfied, simply return it for a full refund.

Order your Panel Welder now for a head
start on body work projects. The Panel
Welder is only $179.00, plus shipping.
AVAILABLE ONLY THROUGH
EASTWOOD.

For fastest service call toll-free 1-80(-
345-1178 or non-11.8, (215) 640-1450
and charge your Panel Welder to Visa,
MasterCard, or C.0.D. (32,75 additional
fee on C.0.D.) Mail orders use coupon,

Jhe o

astwood

TO ORDER CALL TOLL FREE:

1-800-345-1178

L * Copyright BIET The Fasthill Group

cone mmemath
1 Send me #4373 Panel Welders
at §179.00 plus $6.50 shipping and handling.

[ #4374 1/16" Arc Welding Rods (3 Ib. pkg.)—
$19.95

[ Send FREE 100 + page Tool Catalog

O Check Enclosed  T1.C.O.D. (82.75)
O VISA [ MasterCard
Card &
Expiration Date
Name
Address
Ciky
State Zip
Pa. Besidents Add &% Sales Tas
The Eastwood Company

580 Lancaster Ave, Box 206
Malvern, PA 19355
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The standard

Cqu
is

Take a8
look at the
Laser 128 Apple-compatible
computer, and beginning
with its built-in disk drive and
128K RAM of memory, you start
to feel that this machine was
designed with you in mind. The
Laser 128 is ready-to-run —
plug it in, insert your program
and go. Everything is built-in

the largest software
library in the world. The
Laser 128 runs Apple lle
and llc software, which
makes it nice for you
and your family,
because children
can use the same
programs at home
that they learn on in
school. The Laser

ent on a Laser 128
optional on most
computers

The Laser 128
has built-in
interfaces for all
your peripherals, including

serial and paralle! printer
interfaces, modem and
mouse interfaces, a game
port and you can hookup a

1
]

D ———

i

It's expandable, too.

The Laser 128 includes an
expansion slot to let the
computer grow with your
increasing demands.

color or monochrome monitor,
orevenaTVioit Only the
Laser has this much built-in
as standard equipment.

The Laser 128 is priced
to keep money in your
pocket. The Laser is
about half the
price of an
Apple, and is
even less than
a comparably
equipped
Commodore unit.
You get a lot of computer
for a little money.

Look for the attractive
Laser packaging at a store
near you. For more infor-

mation on the Laser 128

and the name of p=mm=amEEy
your nearest ==
dealer, contact

128 is a computer for Eﬁgﬁl‘:’:&”ﬁ??
th Wiole Gy 400 Anthony Trail,
JilLASER 1 e
or call (312) 272-6760.
Manufactured by

VIDEO TECHNOLOGY COMPUTERS, INC.

MAKING COMPUTERS AFFORDABLE



urists may scoff, but the '88 Lin- | computer to control a variable-assist
coln Continental iz the first | power steering system,

LS. production car that ean be The air spring struts, at all four
gaid to have active suspension and | wheels, are the latest design in mod-
steering. The chassis provides an im- | ern air springs for the transverse-en-
pressive array of responses, using | gine, front-drive car, replacing the
new air spring MacPherson struts, ad- | separate “airbags” used with separate
vanced sensor technology, antilock | strutsand shock absorbers on the pre-
brakes and an additional on-board | vious Continental, a conventional

LOWY-SPEED PORT
STEERING SHIAFT
TUIRNS WL/ITH STEERING WWHEEL ACTUATOR [STEFPER
VALVE MOTOR
X RIGHT-TURN
S RIS
P PLIMP — ( ELECTRONIC
+ l CONTROL LINIT
LOW-SPEED | N » I
FLLID) SLIPPLY SPEED)
== - SENSOR
L SLEEVE TLRINS
~ WATH FROMNT
WHEELS
TORSION BAR
e M, HICGH-SPEED
10 STEERING SHAFT g
THIGH-SPEED
= =z - FLLHD SLIPPLY

Steering valve cross-section shows fluld flow during right turns.
As steering wheel is turned, fluid s metered, depending on po-
sition of actuator valve, through steering valve to provide more
|low-speed) or lets [high-speed| pressure for steering assist,

how quickdy. SHAFT \

STEPPER
MOTOR ACTUATOR

Lincoln Continental's 4-wheel active suspen-
slon and variable boost steering use air
springs, steering wheel position sensor, and
other inputs for the computer to determine
ride and handling characteristics [see text).
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rear-drive car, lee the previous sys- |
tem, this one also is computer-con-
lrl:-lled.

The air springs are inflated and de-
flated automatically by a computer that
controls air solencid valves at the struts
and an electric compressor. Previously,
the air spring suspension was supposed
to simply keep the car level in response
to changes in vehicle load. On the '8
Continental, it also contributes to the
active system.

It now can recognize & cloverleaf in-
tersection where there are long, deep |
turns and cancel any attempt by the
eomputer to level the car, which is not
dezirable under these conditions. [

An optical steering wheel position
sensor contributes to the computer in- |
put. A slitted dise between a light and a
photo-diode on the wheel signals the |
computer so it can tell how far the wheel
has been turned, and how fast, [t takes
some sophisticated thinking by the com-
puter to first determine the wheel's
straight-ahead position, but onee it does
that, it's ready to go. |

The system also can detect a snow-
bank (or a similar type of obstruction),
thanks to new height-position sensors
that can signal many different points,
rather than just too high or too low. The
computer then will level the ecar as soon
as it stops, so it doesn't get hung up on
the smowbank. The 88 Continental has
one sensor at each front wheel and a
third for the rear suspension.

Key to the Continental system are
electric motors to change the strut’s
shock valving on command from the
computer, at speeds above 1R mph.
With the steering wheel sensor, this iz
gimilar to what was introduced last year
on the Thunderbird turbo coupe, but
with much greater range and a more
complex operating program for the
computer.

The Bird, for example, has a range of
about 3-to-1 from firm to soft. The Con-
tinental has a range of 12-to-1, which
sounds as though it would upset the
tender sensibilities of the luxury-mind-
ed, but thanks to the new sensors and
computer program, the system goes to
firm only when necessary and it switch-
es to marshmallow the instant (within
milliseconds) that it's possible.

The new height sensors can detect
a road surface problem, such as a rail-
road crossing, with the first movement
of the road wheel, and tell the computer
to firm the suspension,

The ear rides better and is more con-
trollable. Actual road testing on a wide
variety of surfaces was used to develop
the shock valving program, and on all
the surfaces PM tried, the computer-
operated valving was invariably right,
even when it chose to keep the struts in
the soft mode.

The system goes to firm shocks when-

[ 34
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cles has more even clamping pressure.

ever the gas pedal is mashed (thanks to
a signal from the throttle-position sen-
sor) or when the driver hits the brakes
moderately (which triggers a 250-psi
switch in the brake system).

The shocks also go firm during quick
steering maneuvers at road speed, such
as a lane change. In this case, the
amount of turn may be too small to keep
the struts at firm valving, but because
the wheel is yanked quickly, the com-
puter uses the turning rate to hold the
stiff valving until the steering emergen-
cy maneuver is complete,

In slow steering maneuvers, it may
take a substantial amount of steering
wheel angle for the suspension to go
firm (1207 at 20 mph, for example). It
takes a much smaller angle, just 52° to
trigger the suspension at 55 mph, as the
system responds to road speed in-
Creases,

The combination of computer caleula-

tion of rate and actual steering angle,
with road speed factored in, reduces
body roll in cornering situa-
tions.

New variable-assist
steering

e variable-assist power
steering is the answer to the
old complaint about the sys-
tem: To get adequate assist for
parking, there is too much assist, eaus-
ing loss of road feel when the car is mov-
ing.

The '88 Continental steering valve as-
sembly has two double-valves, one pai
for parking maneuvers (called the low-
speed section), a second pair for reduced
asaist (high-speed).

A conventional power steering pump
feeds pressurized fluid into two ports.
At parking or low speed, the fluid flows
only into the maximum-assist port and
into a double-section of the valve assem-
bly. As the wheel is turned to the left or
right, a fluid return is closed off, which
allows fluid pressure to build up through
the valve and out to the appropriate pis-
ton on the steering rack.

As road speed builds up, the vehicle
gpeed sensor signals the steering com-
puter (also the suspension and engine
computers). The steering computer op-
erates a motorized valve on the steering
valve assembly, opening up a second flu-
id port to the high-speed section. Now
the fluid flow from the pump starts to
divide, and the higher the speed the
greater the flow through the high-speed
part, and therefore less power assist.
The high-speed section

FORD: Balance shaft between heads damps shake inherent in the 3.8°s 90" V6 layout.
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is basically identical to the low-
gpeed, except that it takes much
greater steering effort (more fluid
bleed-back for less assist and more
road feel). The motorized valve has 87
positions, 20 the computer ean provide
o progressive reduction in assist with
inereasing road speed.

Ford ines

The "88 Ford passenger car engine line-
up becomes the first in the domestie in-
dustry to get multipoint fuel injection
across the board. The 2.3-liter Four in
Tempo-Topaz and the 3.8-liter in T-hird
and Cougar are the last to go to multi-
point, after an interim changeover from
carburetors to throttle-body fuel injee-
tion (although the competition has few
carburetors, it still has many models at
the throttle body level).

In fact, it's hard to find a carburetor
on anything Ford makes in the U. 8. The
5.8-liter (351-cube) and 7.5-liter {4G0-
cube} VBs on light utility vehicles also
get multipoint fuel injection for '28, The
base Ranger 2.0-liter Four, an impaort,
comes with a 2-barrel carb.

Reworked 3.8 Vé

The 3.8 V6 is a kev engine for '88 Fords
because it poes into the Continental and
is an option for Taurus-Sable. The "88
version was extensively reworked, not
only for the transverse installations,
but to provide the greater smoothness
necessary to please the Continental
buyer. It seemed reasonably smooth,
and it is an even-firing engine,

However, as a Ford engineer put it,
“Even firing helps, good mounts help,
but you're kidding yourself if you think
the engine ends up smooth enough for
the luxury market.”

The only answer, he said, is a balance
shaft, and that's what Ford installed, in
the valley between the banks. All 90°
Vs suffer from both horizontal and ver-
tical unbalancing shakes from the move-
ment of the reciproeating parts, and a
front-drive is more sensitive to these
than a north-south. The problem in-
ereases in line with engine speed, 2o the
balance shaft eounter-rotates at engine
speed to cancel out the vertical forces.
The engine mounts are tuned to handle
the horizontal forces.

The words were little different at
General Motors, and the response was
exactly the same on the 3.8 V6 offered
by the General.

A new coolant hose clamp is one of the
tremendous trifles that will appear on
the 1988 Escort, then on other models,
to help prevent coolant leaks, It's a no-
adjust band elamp (so the assembly line
boys ean't make a mistake), but unlike
spring wire clamps, it provides close to
#60° even clamping. A horizontal pro-
jeetion from one of the tangs prevents
overexpanding the clamp when it's re-
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CHRYSLER: Rubber plugs on dipstick, trans-
mission bellhousing of 2.2- and 2.5-liter
Fours, keep some noise Inside engine.

maoved for service. This clamp has been
used successfully in Europe and will alzo
be appearing on the AMC Premier,

Chrysler

“Four valves per cylinder mean nothing
to the average customer. What he

wants iz a quiet, smooth-running en- |

gine." This statement by a Chrysler en-
gineer may be gour grapes, as the only
Chrysler 4-valve is a limited-production
engine for the upcoming Chrysler-Ma-
serati. However, much of the '88 engi-
neering of the standard 2.2/2.5-liter
Four reflects that philosophy he ex-
pressed, which finds some agreement in
Ford and GM "88 developments.

Rubber plugs go in the end of the dip-
stick and the bellhousing's ignition tim-
ing window to keep some noise from get-
ting out. Four holes in the concave
section of the crankshaft pulley keep it
from acting as a loudspeaker for front-
end noise that escapes.

The camshaft timing belt teeth have
been deepened (from 1.85 to 3.44 mm)
and reshaped, so they fit better in the
cam and crank sprockets.

This permits a reduction in tension of
the timing belt, 2o it no longer “hums"
like a violin string,

And the engine has been fitted with
roller bearings in the cam followers.
This widely used modification reduces
engine friction, but it also cuts the
torque needed to turn the engine at idle,
g0 there's less torsional vibration, con-

tributing to smoothness.

To insure the camshaft would hold up,
it is made of a premium iron given a
final, speeial hardening treatment.
Chrysler also reduced camshaft valve
overlap, costing some high-speed pow-
er, but improving idle quality.

There's a lot more of “fix what you've
got before you try something new."

The Omni/Horizon, which goes back
into production, is the last Chrysler
front-drive to drop the carb. It pets
throttle-body fuel injection,

Most Chrysler turbocharged models
get a new Japanese turbo, replacing the
long-used Garrett AiResearch, which
remains only on the intercooled version.
The Japanese turbo is 2.6 pounds lighter
and a bit smaller. It has a smaller,
lighter turbo wheel that reduces the in-
famous turbo lag, 8o a caris sipnificantly
quicker 0 to 30 mph.

Chrygler sells more than 100,000 tur-
bos because of limited availability of the
3.0-liter V6s it imports from Mitsubishi.
The smaller '88 turbo also produces
19875 146 hp, because it spins faster and
the intake manifold was retuned.

The last of Chrysler's carbureted car
engines, the 318 (5.2-liter) V8 used on
rear-drives, gets a long-awaited
change: a water-cooled intake manifold.
This is designed to reduce the coking of
exhaust gases in the manifold’s exhaust
Crossover passage, a problem that
ecauses driveability headaches until the
engine warms up in cool weather, Cus-
tomers have been complaining for more
than 20 years, but better late than nev-
er. Of course, Chrysler expected to
bury the rear-drives years ago, and so
was reluctant to spend on them.

The 3.9 V6 and 318 V8 on trucks gets
throttle-body fuel injection, changes
made because the truck versions figure
to be around for a while,

And quietly, Chrysler discontinued
11,8, production of the 225 slant Six, the
rugged pasoline engine introduced in
1859, It had recently only been available
on the Ram pickup, which for 'S8 gets
the 3.9-liter V6 instead. Whisper good-
bye to a durability legend.

The rear-drive trucks have needed a
4-speed overdrive automatic for com-
petitive reasons, and most get one in
mid-"88, Chrysler took its venerable 800
series TorqueFlite (remember the team
of Slant-8ix and TorqueFlite?) and re-

F,r.rr?r.'. TEFITITITITI
£ CAM SPROCKET 2005y

.

CHRYSLER: 2.2 and 2.5 cam timing beit teeth
have been reprofiled to reduce noise.
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ENGINEERING THE NEW CARS

worked the extension housing to take a
planetary gearset.

This does permit an easy lockout of |
overdrive for pulling heavy loads. How- |
ever, the gearbox now has three plane-
tary gearsets to get four forward gears,
rather excessive as this also can be done
with u single compound gearset for a
more compaict design,

Chrysler's New Process division,
which makes most domestic 4-wheel-
drive transfer cases, offers what should
be & very popular modification to the
one in the dwd Dakota pickup: addition
of an oil pump to the output shaft. When
the vehicle is towed, the rear wheels
turn the output shaft and operate the oil
pump =o the case is lubricated. There's
no need to disconneet a propeller shaft
and the vehicle can be towed at highway

speeds, The oil pump is a super-compact |

“gerotor” type, becoming inereasingly
popular because of its size and simplic-
ity. The name is a combination of gear
and rotor, for that's what it resembles.
There's an inner rotor with one less
tooth than the outer rotor, so the space
for the “missing Looth” accommuodates
the oil asit is pulled in, compressed and
moved out to lube the case.

Suspensions

While evervone else is putting electron-
ically eontrolled valves in the struts and

GROOVES

CHRYSLER: DynastyMlew Yorker struts have
progressively higher damping-as piston
passes beyond groowves In strut.

shocks, the 1988 Dodge Dynasty and
Chrysler New Yorker MacPherson
struts have something much gimpler,
providing three stages of spring damp-
ening in a totally mechanieal design,
The piston chambers have two longi-
tudinal grooves of different lengths, and
when the car hits average bumps, these
grooves permit additional oil to bleed
between piston and the upper and lower
parts of the chamber for normal damp-
ening. When the car hits a more severe
rut, the piston moves past the end of the
first groove, =o oil bleeds through only
the holes in the piston and one groove
for firmer dampening. When a wheel
goes into a real pothole, the piston
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CHRYSLER: Overhead comsole warns about
fuid levels in Dynasty'MNew Yorker.
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moves past the ends of both grooves, so
the oil bleed is only through the holes in
the piston. Thiz design iz combined with
optional automatically controlled air
shocks in the vear. It isn't exactly active
suspension, but it does a job.

Electronics

Chrysler's ‘B8 package 1sn't all rework.
Dynasty and New Yorker have the in-
dustry’s first truly mass production ver-
sion of extensive multiplexing, an ad-
vanced wiring system introduced last
vearon Cadillae's low-volume Allante to
control the car lighting system.

Multiplexing uses microprocessors in
key locations, connected only by one or
two wires, rather than running thick
harnesses throughout the ear. Individ-
ual components (including sensors and
switches) are conventionally wired to a
nearby microprocessor, which trans-
mits multiple signals over the one or two
thin wires to other microprocessors that
need the information, including passen-
ger compartment warning displays.
Multiplexing not only saves wire and
improves electrical reliability, but per-
mits wider use of electronic contrals,

Under the hood, Chrysler has an En-
gine Compartment Node, a computer
containing ambient temperature and
compass direction sensors and wired to
a host of other underhood sensors, plus
the engine control computer and the
sensors, solenoids and motors wired to
it. Both of these are wired to a “body
computer,” which also is wired to an
overhead eonsole,

The console displays warning notices
(such as low fluid levels) received from
the body computer, as Chrysler's first
multiplexing foray is largely informa-
tional. However, the active potential is
demonstrated.

The body computer can take the vehi-
cle-speed, throttle-position and gear-
shift-position signals from the engine
computer and lock the car doors when
the car is being driven at 15 mph. That
way the car won't be locked if it just
popped sut of gear and started rolling.

The system also includes a plug for a
new diagnostic tester to help the dealer
pinpoint troubles in the electric-elec-

| tronic system.

AMC/Renault

The Premier—final offspring of the
AMC-Renault marriage—comes to its
adoptive parent well-endowed in just
about every department. [t haz the
most powerful conventional engines in
its field, state-of-the-art electronics
with a first-ever feature, and iz made in
the newest assembly plant in the world.

Engines

The base engine is the 2.5-liter Four
Jeep engine, modestly modified for the
front-drive passenger car, Unlike the
typical transverse front-drives, the

| Premier has the engine and transaxle

north-south.

The camshaft was completely re-en-
pineered to get maximum torque at a
pace-setting 2500 rpm. And by rework-
ing the spark advance curve (thankstoa
knock sensor), the torque actually is up,
from 141 to 142 lbs. -,

There was a modest loss in horsepow-
er, from 117 to 111, but it's developed at
4750 rpm, compared with five grand on
the Jeep. Result: the 2862-pound Pre-
mier goes 0 to 60 in about 12 seconds.
Very respectuable.

Most buyers undoubtedly will chooze
the aptional 3.0-liter Renault V&, which
will be imported from France. The S
Vi, which has overhead cams and multi-
point fuel injection, produces 150 hp at
5000 rpm, 171 lbs.-ft. torque at 3750,
both the top numbers in the field, The
original engine was developed by a Re-
nault-Volvo-Peugeot group, and a 2.65-
liter version was used in the De Lorean.

Electronics

The electronic feature that should have
universal appeal is the turn signal sys-
tem, which automatically cancels if the
driver forgets. There have been egg
timer-type turn signals that automati-
cally cancelled mechanically, but this
setup has a lot more going for it.

The turn signal lever is mounted on
the outer end of a pod attached to the
steering column jacket, so it can’t oper-
ate the customary switch and canceling
pawl in the column, What AMC did was
install an eleetric switch in the column,
and when the wheel is turned it flicks
the switch, which transmits a signal to
the computer in the turn signal pod.
With this signal, the computer eancels
the turn indication electronically. It alzo
cancels the signal if the turn is very shal-
low and the driver forgets (or doesn't
hear it going). In a future design, the
turn sipgnal computer could receive asip-
nal from the vehicle speed sensor and
cancel after a specified distance.

In addition, the Premier has up to
seven additional computers. The most
important are two for the engine to con-
trol fuel, ignition timing and emissions
and, on 4d-cylinder automatics, a Re-
nault transaxle that uses a computer to
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AMCRENALULT: Electronic turmn signals on Premier have a simple switch, self-cancel electronlically.

contral hydraulic pressure and shift
points. AMC has built on-boarid ding-
nosties into the engine, transaxle and
heat-vent-a/e computers, but unlike
Cadillac with its high-capacity micro-
processars, it will take a speeclal tester
to do the interrogation. Although autu-
motive computers have primarily ROM
(Read-Only Memory built-in instrue-
tions), they also have some Random-Ac-
cess Memory and Electrically Erasable
Memory, so with the right software
they can be temporarily and even per-
manently reprogrammed instead of re-
placed. AMC intends to offer its dedalers
packaped software for different types of
problems o the dealer can put a problem
car through a factory-designed ex
ercise to isolate the cause. Eventu-
ally, minor reprogramming may be =
used to correct some problems without
replacement of the computer ROM,

on
The Premier suspension is a Renault de-
sign adapted from the French-built Me-
dallion introduced a few months ago,
and although the front is a conventional
MacPherson strut type with a linkless
sway bar, the rear looks as if there were
a sale on torsion bars. It's a semi-inde-
pendent design with a V-shaped torsion
beam between the wheels, Nestled in-
gide the V are four additional torsion
bars, two that are suspension springs,
and a second pair that serves as a sway
bar. The absence of coil springs and
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sharp angling of the gas shocks createsa
l:u!';_'-' SpuLee b thie rear, so the trunk 15 a
Fenerous 16.3 cu. ft.

doth front and rear suspension are
completely assembled as modular units
and checked at supplier factories, and
balted in place at the Premier plant.

Both front dises and rear drums are
cast iron with steel hub inserts for light

weight, At the front dises, the
steel is used with damped iron
tlises to reduce brake noise, as
on some GM cars.

General Motors
GM's long-awaited, 4-valve
engine, the Quad-d, finally de-
buts in 1988. Significant im-
provements to the 2.5-liter
Four and 3.8-liter V6, along
with many suspension and dri-
vetrain changes also make "88
models very different under
the skin.

Muitivalve Quad-4
The Quad-4, a 2.3-liter Four
with multipoint injection and
four valves per cylinder, de-
velops 160 hp in stock trim, a
very creditable 65 horses per
liter {or about 1.1 horses per
cu. in. for those who haven't
made the metric conversion).
It has twin overhead cam-
shafts driven by a double-
roller chain.

However, what it doesn't
have also is sipnificant: no ex-
haust-gas recireulation, no
cold-start injector, no air
pump, no digtributor, no
sparkplug wires, and no core
holes (therefore no freezeout plugs) in
the east-iron block. The S-way catalytic
converter, however, is & “richer” design
{more noble metals) to help the power-
plant meel emissions standards,

The engine is not a “free-wheeling”
engine, which means that if the ehain
snaps, the pistons will go crashing into
the valves. That's expensive, as Ford

AMORENALLT: Premier rear suspension Is semi-independent. It ellminates coll springs.
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ENGINEERING THE NEW CARS

found out on early Escorts
when camshaft belts snapped
at an unacceptable rate at low
mileage. “That's why we have
the double-roller chain,” a GM
engineer explained. “We've
never failed this chain in our e
testing.” Ey,

Why not just make it free-
wheeling? Power, emissions
and fuel economy numbers are
just too tempting with the
compact combustion chamber,
Ford was similarly seduced
with the "81 Escort, and it
backed off with the 1983 mod-
el. However, GM is certainly
not being reckless. Most other
d-valve engines also are
“erashers,” including the Mer-
cedes-Benz, which has only a
single roller chain and has not
suffered a noticeable failure
rate.

New 3.B8V6

The new 1988 3.8-liter V6 has
the same displacement as the
old, but it's really new, with
new assembly line tooling,
Originally built off a 90° VE,
the engine was uneven firing
{and rough-running) until a split journal
crankshaft came in 1978, Splitting the
Journals forced use of an offset connect-
ing roil. A full-skirt piston was used so0
the piston and rod wouldn't cock exces-
sively from the rod offset, and high-ten-

ATICHY
MOOLLE

e

sion rings were needed for good sealing |

because the piston wasn't always
square to the eylinder bore,

er, and the cylinder bores are centered
over the crankshafl journals, which
sounds minor but iz very expensive.
Now, the engine has lightweight, cut-
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GM: Ouad-4 has ne distributor or plug wires. Twin ignition colls

and Ignition module nestle under cam cover.

tronies incorporates a pair of interest-
ing ideas. Formerly, GM calibrated
automatic transmission powertrains at
seq level and tolerated “Maring” shifts at
altitude. On the new 3.8 V6, the calibra-
tion is at altitude and a control scheme
called Torque Management kills the
flare at seqa level. The computer has in-

| puts from the sensors for vehicle speed,
The new engine block is slightly long- |

away slipper-skirt pistons and lighter |

rods for less reciprocating
mase, so throttle response is
better, and the pistons have
low-tension rings to cut fric-
tion. A single balance shaft in-
stalled in the engine valley (as
onthe Ford 3.8 V6) cancels pri-
mary vertical shake forces,
and the engine mounts are
tuned to better handle hori-
zontal shake,

The longer block allows bet-
ter exhaust and intake port
shape for better performance,
including improved cold-fuel
atomization. Look at the per-
formance numbers: horsepow-
er is up from 1560-to-165 and
torgue is up from 200 to 210
Ibs.-ft. The old 3.8 V6 contin-
ues on some ‘88 models until
new 3.8 production capuacity is
adequate.

The new 3.8 engine elec-
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CONNECTING ROD ™

barometric amnd manifold pressures,
throttle position and engine rpm, so ifit
realizes the engine s starting to {lare
(because the transmission is ready to
shift), it chops spark advance (reducing
torque and rpm), which kills the flare,
L ::"r--z = = — b

¢ GASKET >

1% \.__\.'

SLIFPER SKIRT
PISTONM

{1

GM: 3800 V& doesn't need offset rods. Low-torgue intake gasket
hasz rubber sealing material printed directly onto gasket.

Torgue Management also pro-
teets the transmission from
abuse during snow-mud rock-
ing by “reading” the Park-
Neutral switch.

If it senses engine flares
from rocking, it reduces
torgue even more by cutting
out fuel injectors, one at a
Lime, 08 MENY 8 Necessary.,

The new 3.8 V6 also has an
exhanst-gas recirculation
valve with three pulsating so-
lenoid valves, each eontrolling
a different size orifice. The
computer can pulse none, one,
any two or all three for precise
EGR eontrol. Now the cam-
shaft needs less valve overlap
{a method used for internal en-
gine mixing of intake and ex-
haust gases, to lower emis-
gions), and the engine idles

smoother,
The Iron Duke
The 2.5-liter Four (Iron

Duke), GM's highest-volume
engine, now has across-the-
board a pair of balance shafts
introduced on a limited basis in
1987. However, many more
changes have been (and continue to be)
minde to smooth out this bread-and-but-
ter powerplant.

The number of balance shaft pear-
ilrive teeth was reduced, the remainder
were beefed up and redesigned, to get
rid of whine, The exhaust valve guides
are 4 mm (0. 16-in.) longer at the bottom
to hold the valves better, reducing side-
to-side rock.

The engine mounts have been re-
tuned for low-speed shake (because the
bulunce shafts take care of the high-
speed shake). The piston pin diameter
tolerance has been reduced, so the pin
~ moves more smoothly,

This eliminates a piston rock
noige that may occur if the pin
binds momentarily, then lets
go, as the piston reaches the
bottom of the stroke.

The 2.5 iz the only GM en-
gine without a timing chain or
belt—the cam and crank gears
mesh direetly, and timing gear
noise has been a long-term
headache., There have been
many experiments to reduce
the problem and two steps
were taken as a result.

Size of the keyways on the
shafts was increased, so the
keys always lie flat rather than
possibly tilt upward at the
front, when the gears go on.

If they tilt up, the plastic
4 cam gear teeth distort slight-

lv, do not mesh as amoothly
and are noisy,

POPULAR MECHANICS ® OCTOBER 1987



Another step was to insure that all
pears are an interference fit on the
shafts, which means they have to be
pressed on rather than slid on. Slide-on
gears may rock slightly, ereating noise.

Cadillac 4.5-Liter V8

Cadillac has done a classic soup-up on its
1988 transverse VE—"bore it out and let
it breathe.” And finally it has the under-
likseconds (-to-60 it has long needed to
shed the so-s0 performance image of its
front-drive de Ville-Fleetwood, Eldor-
ado and Seville. The official 0-Lo-60 time

just makes it—9.9 seconds, but that's |

about 3 seconds faster than '87.

Cylinder bore was increased from 83
to 92 mm, raising displacement from 4.1
to 4.5 liters. With a roughly 10-percent
increase in digplacement, Cadillae has a
20-percent increase in horsepower (up
from 130 to 155) and torque (up from 200
to 240 bs.-ft.).

Much was done to improve engine
breathing. There's a bilevel tuned in-
take manifold with two groups of four
runners, fed through a low-restriction
dir eleaner and a throttle body with 57
percent more flow area, Cadillac also
found it could drop the throttle body's
grid heater without suffering a cold-
starting problem. Eliminating that
heater contributes to greater flow of the
air-fuel mixture,

Not only does more air-fuel mixture
getin, but the burned gases get out fast-
er thanks to a low-back-pressure cata-
Ivtic converter and wider-diameter ex-
haust piping (up from 2% to 2% in.),

which increases exhaust gas flow area |

by more than 23 percent.
To subtly talk per.

LARGE SWAY BAR

POPULAR MECHANICS ® OLTOBER 1987

GM: Simple groove on rocker replaces push-
rod guide plate, guide bore on VB and V.

formance, Cadillae has “let it be known"
that the 4.5-liter-equipped models are
“limited” to 115 mph top speed by the
engine computeronly to maintain an ad-
equate safety margin for the original
equipment tires.

Unlike most soup-ups, this one hasn't
badly cut into fuel economy (important
when you're tryige to avoid a gas-gue-
gler tax), City fuel economy is still 17
mpg, and the highway number is down
only from 25 to 24 mpg.

Helping maintain the fuel economy
numbers were some modifications to re-
duce engine friction, including roller
valve lifters, bprrel-shaped pistons that

minimize contact with the eylinders
and much thinner piston rings (com-
pression rings down from 2.0 mm to
1.5 mm, and oil rings from 4.0 to 3.0
mm}.
The 4.5-liter V8 computer is pro-
grammed with a Torque Management
strategy similar to that in the 3800 V6,
to reduce torque during certain types of
shifts, for transmission protection. Cad-
illac retains the twin-injector throttle
body on the de Ville-Fleetwood, Eldor-
ado and Seville models. The '88 Allante
continues to have the 4. 1-liter version of
the V8, but thiz one has individual port
fuel injection and free-breathing intake
and exhaust, producing 170 horsepower
and 235 lbs.-ft. of torque. Will Cadillac
eombine the individual port fuel injec-
tion with the greater displacement?
Will Cadillac install higher-speed tires
and “unleash” the computer? When will
the long-awaited V12 engine be ready?
Stay tuned.

A new guided rocker arm system
should improve durability and reduce
valvetrain noise on Chevrolet's two
small-block V83, the 5.0-liter (305-cube)
and 5.7-liter (350-cube), and the 4.3-1i-
ter (262-cube) V6 spinoff. It's just a
shaped recess in the underside of the
rocker, but it holds it in alignment with
the valve stem, without the need for a
close-tolerance pushrod bore or a push-
rodd positioning bracket, either of which
can generate noise with the pushrod.
Because the rocker is aligned with the
valve stem, there should be less side-to-
side movement, which causes wear.

No Buick V6 Turbo

A major change n the GM powertrain

GM: Flero front suspension & no longer derfved from
old Chevette components. More travel yieids smoaother ride.

STEERING RACK
[DAMPER ELIMENATED)|

..‘

~

CENTRAL SHOCK

LPPER CONTROU
AR



GM: Flero rear strut: 1 trailing arm, 2 toe-
link, 3 lower control |track) arm.

lineup for "88 is a deletion. For the first
time in a decade, there isn't a Buick tur-
bo V6. All Buicks have been converted
to front-drive and the 245-horse turbo
produces more torque (355 lbs.-ft.) than
any GM front-drive transaxle can han-
dle. Rear-drives of other GM divisions
have optional V8s, so no other GM mar-
ket was available. However, a suitable
transaxle for the turbo is in the works,
but there's no firm date on availability.

4-wheel drive
GM gets into 4-wheel-drive cars in "88,
adapting a system to the front-drive
Pontiac 6000 STE.

It's full-time, that is it's always in

dwd, and a 3.1-liter version of the 2,8- |

liter V6 (with a stroker crankshaft) is
the power source, providing 180 Ibs.-ft.
torque, 20 more than the 2.8,

It has a planetary-gear transfer case
with a bevel gear that drives another
gear on an output shaft. The output
shaft splines into a propeller shaft that
goes to the rear differential. The propel-
ler shaft has a constant-veloecity joint at
the front and center, and a conventional
universal joint at the rear,

A modified dwd truck front axle
gerves as a rear axle. The rear suspen-
gion is independent, with a fiberglass
transverse leaf spring as in other Gener-
al Motors cars, including the new front-
drive Pontiac Grand Prix, Olds Cutlass
and Buick Regal.

The normal torque split is 60 percent
to the front wheels, 40 percent to the
rear. In a traction emergency, flip a
dashboard switch to operate linkage for
a dog cluteh that locks the planetary
gearset so the front and rear wheels are
locked together. Antilock brakes are
standard, making the STE GM's trac-
tion leader.

Sport Fiero
The Pontiae Fiero also gets major un-

142

that it's clearly a sporty car, it gets new
front and rear suspension,

The front suspension also is an upper-
lower control arm design but the arms
are much longer. The shock absorbers
are centrally located in the control arms
and the sway bar is a full quarter-inch
thicker in diameter. The turn eircle di-
ameter has been reduced from 37.4 to
33.5 ft. This new design does not require
a damper for the steering rack.

The rear suspension, which had lower
control arms, MacPherson struts and
links for adjusting toe, gets a new tri-
link dezign. The lower control A-frame
is gone in favor of a narrow arm at the
rear. The toelink is mounted ahead of it
and the two are tuned to work together,
along with the third member, a trailing
arm. The trailing arm permits the use of

| bushings that allow more movement of
| the rear wheel on bad roads, so less

harshness is transmitted to the body for
a smoother ride.

A rear sway bar is standard on For-
mula and GT models. Pontiac has also
figured out how to add power steering
to the Fiero, A normal power steering
system, with an engine-driven hydrau-
lie pump, would require power steering
lines more than 10 ft. long. The Fiero
already has coolant pipes and air-condi-
tioning lines that long and doesn't need
more for power steering, considering
the safety implications if the supply line

is damaged. 2
Hybrid power steering

Electrie steering got a look, but still is
too expensive, so Pontiac is considering
a hybrid system. Nointroduction dateis
set, but Pontiac hopes to offer it some-
time in "88,

The hybrid system would be self-con-
tained in the front, with a hydraulic

gome cast-iron rear drums, purely as a
weight saver.

Service intervals
Years ago GM and other manufacturers
featured lubed-for-life suspension and
steering. Mozt backed off when joints
failed long before the cars were near re-
tirement, and recently GM has set T500-
mile grease intervals. GM has some im-
proved joints and is testing the waters
again by eliminating grease fittings on
the '88 Grand Prix, Cutlass and Regal.
GM is continuing with its T500-mile oil
change, but on most '88 Oldsmobiles is
beginning an electronic evaluation sys-
tem that could extend oil changes to
over 11,000 miles in very favorable con-
ditions or reduce them to as low as 2000
in severe use. The system combines
coolant temperature, engine rpm, vehi-
cle speed and time, and uses that infor-
mation in a computer program that can
predict effective oil life almost as well as
a laboratory analysis,

Corvette

The'88 Corvette has the 1.5, industry's
first 17-in. wheel, with a Z-rated (150
mph) Goodvear tire that has an open-
tread design for pood wet traction. The
tire has an incredibly low aspect ratio of
40, which means the height of the eross-
section is only 40 percent of the width.
Only a few years ago, a 60-percent ratio
was heavy stuff.

Making a short, wide-tread tire per-
mits use of a big wheel, which has han-
dling and road =peed advantages, but
it's also a challenge to the tire makers.
The 17-incher is an option, but & stan-

pump driven by a variable electrie mo- -
tor, so a variable assist similar in perfor- {0

mance to the '88 Continental would be
possible. The motor is controlled by a
computer with an input from the vehicle
speed sensor, so the higher the road
speed, the lower the voltage allowed by
the computer, and the slower the pump
turns, for reduced assist and therefore
more road feel,

Composite brakes

A composite rotor (steel hub with cast-
iron braking surface) makes its GM de-
but on the newest front-drives, Pontiac
Grand Prix, Olds Cutlass and Buick Re-
gal. This combination design, also used
on the '88 AMC Premier, permits use of
heavily “damped” iron, a type that dissi-
pates brake noise very effectively.
Damped-iron dises have been installed
to quiet very noisy brakes before, but
added too much weight for widespread
use. The steel, much stronger per pound
than damped iron, provides needed hub

| strength and brings overall weight
derbody modifications for 1988. Now |

down. Steel-insert hubs also are on

GM: Composite hub has damped cast-lron
rotor for low nolse, steel hub for strength.

dard, Z-rated l6-incher also is no
glouch. A recent Corvette feature intro-
duced for improved handling, the de-
flected-dise shock absorber, also ap-
pears on the big 88 Olds and Buick
sedans to improve ride, Stacks of dises
replace a spring-loaded valve. The dises
deflect to provide a progressive limita-
tion on hydraulic fluid flow when the car
goes over road bumps, The number of
dises, their thickness and diameter de-
termine the ride characteristic, soit can
be very precizely tuned. o
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compatible microcomputer

With computers firmly established in
offices—and more and more new
applications being developed for every
facet of business—the demand for
trained computer service technicians
surges forward. The Department of
Labor estimates that computer service
jobs will actually double in the next ten
years—a faster growth rate than for any
other occupation.
Total systems training
No computer stands alone. ..
it's part of a total system. And if
you want to learn to service and repair
computers, you have to understand
computer systems. Only NRI includes &
powerful computer system as part of
your training, centered around the new,
fully IBM-compatible Sanyo 880 Series
computer.

As part of your training, you'll build

this highly rated, 16-bit, IBM-compatible

computer system. You'll assemble
Sanyo's “intelligent” keyboard,
install the power supply and disk
drive and interface the high-
resolution monitor, The 880
Computer has two operating
speeds: standard [BM speed

of 4.77 MHz and a remarkable
turbo speed of 8 MHz. It's con-
fidence-building, real-world
experience that includes training %
in programming, circuit design

and peripheral maintenance.

No experience necessary —
NRI builds it in

Even if you've never had any previous
training in electronics, you can succeed
with NRI training. You'll start with the
basics, then rapidly build on them to
master such concepts as digital logic,
microprocessar design, and computer
memory. You'll build and test advanced
electronic circuits using the exclusive
NRI Discovery Lab®, professional digital
multimeter, and logic probe. Like your
computer, they're all yours to keep as

l
l
l
]
I
I
|
|

Your NI iotal systems iraining includes all ol
thiz: NAI Discovery Lab* to design and madity circults «
Fourdunciion digital multimeter with walk-you-ihrough instruction
on sudio tape » Digital kogic probe for visual examination of
computer circuits * Sanyo B0 Series Compuier with “intelligent”

korytsoard and 350K double-density, double-sided disk drive
= High mesolution monochrome monitor » B ROM, 256¥
FLAM = Bundled software including GW BASIC, M5 DOS,

WordSlar, CalcStar » Releance manuals, schamatics,
and bite-sized lessons

MRI is the only

T - techinkzal schood that
Sl trains you on @ folal

computed system,

You'll install and

check keyboard,

power aupply, disk
drive, and moniior,

toliowing slep-by-
o step directions.

part of your
training. You even
get some of the
miost popular software, including WordStar,
CaleStar, GW Basic and MS DOS,

N2 ...

"
MeGraw-Hill Cantinuing Education Center :

3690 Wisconsin Avanue, MW, Washington, D¢ 20018 BYAIE

Send for 100-page free catalog

Send the coupon today for NRI's 100-
page, full-color catalog, with all the facts
about at-home computer training. Read
detailed descriptions of each lesson,
each experiment you perform. See each
piece of hands-on equipment you'll work
with and keep, And check out NRI
training in other high-tech fields such
as Robotics, Data Communications,
TV/Audio/ Video Servicing, and more.

SEND COUPON TODAY FOR FREE NRI CATALOG!
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““These Are NOT... Sunglasses!”’

Nationally
Advertised
Ambervisionm
Super Glasses
For Only... '

$10?

(Not $59.95)

AMBERVISION rv
REVOLUTIONIZES EYEWEAR

As part of an enormous publicity campaign to prove that we have the absolute lowest
prices available in the nation, the giant new home shopping club "USA Buyers Net:
work” will give away one million pair of its most expensive vision enhancement
glasses — the nationally advertised Ambervisionm Super-Glasses, for the unbelievable
“competition-buster” price of just $10 only to those who write to the company address

{below) before Midnight, Oct. 30, 1987,

Not $100, Not $59.95 —
Incredible Give Away
For Only $10!

Similar vision enhancement eyeglasses
have been nationally adverfised by
others in leading media at $59.95 each.
In fact, you would think that high-tech
vision enhancement Super-Glasses like
these would sell for well over $100.00.
But during this nationwide publicity
campaign, you don't pay $100.00 — or
even $59.95, You pay an incredible
give away price of just $10! But this of-
fer is for a limited time and only
available through THIS nationwide
publicity campaign if you respond before
the deadline above.
High Technology Disguised
As High Fashion

Don't be fooled by the appearance of
these glasses! These are not ordinary
sunglasses. They may look like high
fashion sunglasses (in fact, they are
designed after some of the most expen-
sive brand names on the market today
— 8.0. Porschem, Carreram, etc.) — but
are actually the latest breakthrough in
sunglass technology. Ambervision'sm
scientific design filters out blue and
ultraviolet portions of the light spectrum
that have been proven to be harmiul to
your eyes. By filtering out these
dangerous rays, not only are your eyes
protected from damage, but your vision
is enhanced to a new level of perceptual
eyesight!

A New World Through New Eyes

Just imagine what it would be like to
look through glasses that make the
world seem sharper, more vibrant, more
alive and more cheerful. Slip on a pair of
these sleek designer sunglass “look
alikes" and you'll notice a marked im-
provement in your vision. The world will
seem S0 crisp, so clear, that you'll feel
as if someone had just given you a new
set of eyes. This vision enhancement
experience is so incredibly phenomenal
that it has been widely publicized by
others as a "Vision Breakthrough”. You
literally “won't believe your eyes!"
Thousands of professional golfers,
hunters, and skiers have already
discovered and reaped the benefits of
these indispensable Super-Glasses —
now you too can experience the excite-
ment of ENHANCED EYESIGHT!

What About Sunglasses

The unbelievable truth is that OR-
DINARY sunglasses may be dangerous
to your eyes. Everybody knows that
your eyes automatically adjust to light.
When you wear plain darkened lenses,
your pupils open wider to adjust for
darkness — but this becomes harmful
because your eyes are now lstling
MORE dangerous UV rays in.

Ambervisionw lenses are gradiated to
help shield against overhead light.
These glasses are made with one of the
finest lens materials available for

sunglasses — cast in CR-39w  with
UV400 protection, even an optometrist
would be impressed! The lightweight
frames are designed for vitra comfor-
table wear and tear and the molded
nose rest is designed to rest comfor-
tably on your nose. The hinge design of
these frames allows them to be the
perfect “one size fits all” eyeglasses.
Your "“Super-Glasses" even come com-
plete with a luxurious black suede-like
protective pouch, No wonder these are
the most popular and fastest selling
sunglasses ever sold by this giant new
home shopping clubl

These Ambervisionrs Super-Glasses will
not be sold to any wholesalers, dealers,
or retallers at this price. They are only
available through this special publicity
campaign for a limited time. There is a
limit of two (2) pairs per address at this
price, but requests that are mailed early
enough (before Ocl. 25) may request
up to five, Each pair of Super-Glasses is
covered by a full one year money back
guarantee.

TO ORDER: Send your name, address
and $10 for each pair. Add only $3 for
FIRST PRIORITY shipping, handling and
insurance no matter how many pairs
you are reguesting. Please specify
plasses or clip ons. MC & Visa users
please supply Account No., Expiration
Date and Signature. (Virginia residents
add sales tax). Allow up to 60 days for
shipment. Mail to:

USA Buyers Network,

Dept. SG1365,

One American Way,

Roanoke, VA 24016-8001

1587, DMV, INC
Amberaitnn 5 3 agesark o OMY_ INC

USG5 8x



5 HPF/S0 Gollan 3‘\ l"tl’-,dnu BTU
Compressos Folding Universal rosens
I:i:j.uf_ roated, 80 gol Aluminum Ladder Heater

Perfect lor ihe home.

calinge, ar tabinl
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prewsre. BALFM ol

[ —
WL e 23TW x TIWTH, s

2l on. ® 1 year imbed worranty
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sae batt, - not incl |
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®FH & 18" du @1 g Ined wiy !
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SAH: 5400 .,

A Racoil & Fleciric
Start - 294" L =
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6000 Watt Power Generators

Auziliory power during outages, in the field, or af the
cabinl Both model leature: # B HP Briggs & Stration en
gine, ® Mognetron®, solid-stare igration, ® 1- T30V duplex &
1240V duples recepiocler, 34,7/10.3 omgs. @ 000 wat
wrge, 4400 watts confeuous power. ® Rotory held design
® Cirguil brookers ® | year limited warranty,

Compare ot §1000,00
B ...... Order No. PA240-1018 .

Wholesale >\ merica, mc.

-Ir??hhn-rdurh-.huﬂdu MH'-"N

Far Mail-in Ordar - o prert on cleon upﬂ'
pmduir mams) & na. il along w

Send 51 lar the lotes!
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Whaolesals Americal fncludes
Huge Sovingy on Power Toods,
Hordware § Howiewores!

10 DAY
Mo Haomnle Guorantes!

BUILD H'ul T oy Tru:lu. with FULL - SI.EE
PLAMNS. Trailer is 168" long. Plans $10.50 /set
Catalog 68-pg. §1.00 Phone 516-462-6228

ARMOR PRODUCTS Wisa/MC accepted
Box 445-C ... East Northport, NY 11731

T i el
MICRO BUGS  acvanced uu-,|l;|lr—,|r' Ip :

meni Concreds r1|H:_ lep an
-

P.0. Box 4

11 » Cloveland, OH 441344
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Credit Application

Turned Down?

Try one more time FREE for your
VISA or MasterCard directly from our
federally-insured bank. Enjoy 5500 to
55,000 credit with a secured deposit
account

® No Annual Fees [ _

I-u.._l

® No Agent Fees
® No Other Feesl!
For your application

call today
1-800-242-3600
o wrrite now o

Key Federal Savings Bank

Box S0558AC/PM, Mewark. DE 19714

FULL OR PART TIME

Eam 340, pad howr, Tir cusiomizing unit. Windahisid
repair kit, vinyl repar & dyeing kil, pin siriping, side
mioiding, suto polishing kit. Complete llismiurs $1. (4]
howr traning vedeo SRS, MastercaraVisa
AUTO D-TAIL PLUS
10541 Roysl Club Lane
Dullaa, Tz TSZH9

BEST PRICES 1M LSA

Portable Steam Cleaner
5 Steam in 60 seconds
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NO CLOGGING.

End gutter maintenance for good—with
Weather-All, the first major improvement in
gutter design in literally hundreds of years.

Weather-All works by breaking up the
sheeats of water that run off your rocf. And
dispersing them in a shower of harmless,
finy drops.

In winter, Weather-All's patented design
helﬁ prevent ice dams that lead o rot and

-1

Bustproof, corrosion prool and virtually
invisible, Weather-All is available in white,
brown or aliminim finlshes. And it's sasy
to install. Units snap into place with simple
mounting brackets.

In fmet, with a hammer and screwdriver,
the average home can be fitted in just
three hours

Contact WEATHER-ALL, 76 Westhrook
Industrial Park, Westbrook, CT 064598 by
calling 1-800-943-3004 (in Connecticut, call
J89-6245). Or mail the coupon. We'll zend
you the information vou need —Iree.

Weather-All, 16 Westbrook Indusirial

| Park, Westbrook, CT 06438, |

| Please send me your free information kit |

| Name |
I
|
|

Smate _____ Tip

: Weather-AIL

HHD-'ILI
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- SAMPLE IMPORT FREE':

QUALITY
SATELLITE SYSTEMS

Complete systems with fead, ampl-

L W cLP COURON,
MAIL TODAY

‘j‘g[:g{:'gz i "':‘E:‘:L.EE é’é fier, 125" of catile, and hull mamna:l;
o ®  and I'll tell you exactly how to turn it into big money! ® OF BIG I:Lilsax,:::wﬁiu:":.almmﬁ|
poLLS TEEEEXEEEEXEEEERE R L "AEAD! hardware. Ground mounting pipe

porTal@n, nol included

*** Uniden Model 2000 recesvear, B5"®

LMA, fined 6 Raydxs anlenna (az’

el —5499.

= Uniden Model 3000 recever, 85"

LNB, Motorized §' Raydx anienna (polar) with Von
Weisa linear actuator—5988.

LIPS shippable, More information $1.00.

Premeer Satellite Equipment, Inc., P.O. Box 2874,
Oicala, FL 32678

Make*25t0°100 per hour

1.000's
designs

How to start your own big profit
- HOME IMPORT BUSINESS

—’] MY PLAM STARTS YOU FAST...Shows you how to

bk wors| Buy Below Wholesale

EH- WOMEM. .. Turn Spare Hours or Full Timea inte INCOME!
DISCOVER PROFITS OF IMPORT! My Home Mail
Orrder Import Business Plan guides your every step . . .
it 5 based totally on my personal success. Shows how
to deal direct and cut out costly middlemen. . 50 you

LOCK BLADE
KNIFE 100's
medeis

GLASSES
Clear &
powariyl T x 35

DIAMONDS Ao
stHlnss*-l“) -
Low, prices: fhom
Banghok

« Warkd Trader keep all the profits! | do the "hard work ™ for you
B.L. MELLH'IIGEIH1 :n'".:., | U‘- jor Expert by Fl‘r:u.n:[ing. I:I:c world to find dazzling “'first time of-
'u' “":'r'l','"" ;h-llm-r. Co. | started only a fered" new imports. The actual sample | will send you
by years ago, BArt tima, in my gatage with Free is typical of my import discoveries. You can pick
e than S100, Today my busines smpdre and choose from more than 24,000 products. Deal in
spans the glabe | will bl wou succeed Us one product ar 1000%. Buy below wholesale.
idg my personal experience. Mail coupan ¥YOU CAN START IMMEDIATELY. I arrange free
for FREE REPORT SATELLITE Membership in exclusive International Traders organi-
T zation . . . instantly puts you in direct contact with
START WITH 24,221 B{::E::\:t" suppiers abroad, |},.rfaw };nu- te operate anywhere. makp with Bacige-A-
PRODUCTS! 847 accessories  Ape no barrier. ldeal for spare time hushand/wife or N N r C el
I'::‘ﬂ{':‘_“:';‘ﬂ?:ﬂ':ml'é o onby §82, retirement business. My report, "How to Import and Cataiin § 4 e bk o durt
ample: gne IS mm camars with Rty Export™ tells how to do it. No obligation. Mo salesman e

hot hos snd cary caes §13,00

will call. Certificate brings your free gift sample import

Power tools all rypes. Buy and everything else.

fo@ quality brlow wholesale

Make big pralits. f’t 5"

pedl o 17 ler 57,41 pod, Price
drops 1o only $580 i leger
quantities., New gowernment
ruling makes ihoumncy af im-

Bmige -Mend Deo

il hocth e Rd., Bow BN, LaSalle

CONTROL JEEPS & “'”"'"f

| E ﬂ%ﬁl‘ﬂﬂ'l é’ﬁi

EH CLESS DRILL
pEriof guality
ports free of sny duty whatic-
Svar. Yiou deal dieact iy bnker. g&‘fm bl oo b ol esale. . |_Ev
mmhul e ey Eaiad Many S48 pEconDITIONED CARS 4 ‘D
idioman. Masity des bsiew TELEPHONE LISTENING DEVICE
-1 ddiemen. Fieaily desl AND TRUCKS
di;qr_m en W sale Toyota, Misan, lsusu, Mitu KlTEE a BEre§ eRphore [oreRrIabony in pEe R E
$4.40 GRAND bishi, Reconditionad to per- ﬂﬂ“—'lﬂl WINDEQ(:I:S s S ke o St = e -
; Form like rve. Make gant undreds Gasgns. L P " i
FATHER .
ELOCKS profits shipging 1o Africa NECKLACE rmm 326 8. Ay S g S B 1 8
0l world lElzlﬂ:_ Carribbaan lslands, [r— ,uhhﬂ R Tapa— W olew i phgss @ Naeg @ i
workmanthip ngland #ic. pries Mutiustion.
ST | $19.95....... ;
SONIC REMOTE SENY ] BACH o Bu bw g
3

whipping par fwn m: U Comp, PO Boes

FR-T0E3, Malbourra, FL X2 COD5 DK,

Pun Super Powertul
WEAR FM TRANSMITTER
B Exgiting lingerie B. L. Mellingar/The Myllinger Ca, T ::F“'L‘;:‘kmm H“;f:mw_wﬂn
im o vt and s1mvum5u., Dept. WZ25A ¥ it T Hanemtie WH - w0 BV Baey ()
| strerchy dubrie Woodland Hills, CA B1367-3778 aur initials must ap- Far patsiog o Traeprdien Vs Seoemtie pad
and black leather. & Send FREE AEPORT, “How to Impart ",:F‘:f'“ 1a ':l:l'r shver spacsiy Herd, wscesa 12 00 @ US) Co
1000 Froen Midmight and Export”™, . . abo actual Free Sample Samale Im
pm':t'."“"“ﬂﬁm ¥ Lady, England. import. Evarything you snd me s mine Py Bevimie of i
By bl w0 kesp without obligaticn, Show me
DIRECTI wholesale. how | can s1art a profitabe home busi- |P'¥: | hersby sgree o FREE! How to Offer Your

limit my reguest o
ane, and one ﬂMI."(I
Free Sampke Impart, §
hive not previcuily
reqgueiied  this Fres

new of my own

PERSONAL GUIDANCE!

| balieve in givi my parsonal haip!
Ragularly | moat rﬂmmbam al regional
closad door Seminars across the country.
You will be invited to these meatings.

THE MELLINGER COQ., 6100 Varial Ave.,
Dapt. W225A, Woodland Hills, CA
m mrga

Invention for Sale

Got a greal Ewenbon you'd B B0 sell? Send fof a
FREE copy of our fact filled bookket tefis how ta offer
g:umwn!mh' sale Nocosl. Mo obligation
youwr mame and address fo Kessler
Sales Cop., Dapt. D-510, Fremont, 08 43420
TOLL FREE 1-B0G/537-1133, Ext. D-510
In OH 1-478/332-8496,

LT

| Buy sporting goods
at wholesale!

23,000+ items, including guns, ammao, re-
| Ioading supplies, fishing gear, hunting eqpt,
camping supplies and more . . . all at 15%
over cost. FREE info! Write Sports America,
Inc. Dept. 107, P.O. Box 1415, Highland Park

THE FIAFICT WA T0 PAT OO0AE

L ]
& 4w 1 PRESENTING & % & & % :;meuw::_-:T WO IL 60035
CABLE TV BN
EQUIPMENT 3
4w STARRING 0 % % %
JERROLD. HAMLIN, OAK HOW TO luu.n A MORE -
AND CTHER FAMOLS MANLIFAL TURERS W;‘ﬂ_
& FINE LT LOARTANTY PR AN AL ASLE MNew WMascie

w LOAREST BETAN ST ELALE PRECEY ™ LY
& CVOE RS SHIPSED FRaDid STOON @Tiis M S0

FOR FREE CATALDG oauy 1-B00-345-8927
For ALL iNFoRsManion  1-818-716-5914

wegrd 4 Wiritw Fadtuy?
UNIVERSAL BODYBUILDING
BOK B854 DETHOAT, M1 AEIS0

o wliangin

l"-

EB PACIFIC CABLE CO. INC. lHHﬂ\l&:ll\lﬂEﬂrPul. co. ]
KT EEMGA SVE. DEF Witih White's Mew EAGLE Metal Detector. Programmabide
ML £ Ly Ll |I |'I Compister Driven to locale only valuable ilems! Fun and

profitable! Modals from $58.95!

&3

| |Fora Free Catalog
Call Taoll-Fres
1-800-347-6911

WHITE'S ELECTRONICS
Dipl. PA-T Sweal Home, OR 87386




MOTORSPORTS

BY MIKE ALLEN

Win On Sunday, Sell On Monday

alfway down the back-

straight the '89 Cor-
vette prototype passed me
onthe inside, easily gaining
six car lengths since the
right hand corner only a
few hundred feet behind us.
Just before the kink in the
straight, at easily 110 mph,
the prototype aluminum-
bodied Bertone X1/9 edged
past. The right-hand corner
at the end of the straight
loomed rapidly as
| tried to gain a
draft on the Ca-
pri I had been fol-
lowing for three
laps. By simply
not lifting my
foot off the accel-
erator anywhere

Road racing in traffic is easier when you can see over the tops of al

the adage goes. I'd raced at
Nelson a few years ago, sol
was invited to drive this
year by Roger Marble,
part-time racer and full-
time engineer at Firestone.
Firestone was looking for a
way toget involved inanew
venue for their perfor-
manee tires, and a lightbulb
suddenly went on over

Roger's head.
Last fall the Sports Car

before or during the corner,
I gained enough ground to
outbrake him at the next
left-hander.

It was practice for this
year's running of the 24
Hours of Nelson Ledges, an
endurance race (like the
Daytona 24 hours or Le
Mans) that spans an entire
two revolutions of the
clock. Unlike Daytona and
Le Mans, Nelson is for
showroom Stock cars, cars
largely unchanged from the
way they were driven off
the dealer's lot. Punishing
on the wvehicles and the
teams of drivers, endur-
ance racing has become a
hot marketing tool for the
auto companies, with exotic
iron like the Corvette and
$250,000 X1/9 prototypes
run this season. Win on
Sunday, sell on Monday, as

POPULAR MECHANICS » OCTOBER 987

Ranger had few modi-
fications except safety
equipment. Pit crew 8
changed tires, brakes,

added fuel all night.
Drivery could at least

sleep between shifis.

Club of America
sanctioned an invi-
tational race at Lime
Rock, Connecticut, called
the Manufacturer's Chal-
lenge. And Ford had
showed up with two V&
Ranger  pickups. The
SCCA thought this was so
neat that there's a racing
series  for  mini-pickup
trucks this season. Spon-
sored by Coors, the races
are run as Saturday after-
noon teasers for Trans-Am
races, where Big Detroit
Iron races on road courses.

I the other competitors!

Back to Nelson Ledges.
Ford had donated the two
trucks from the Manufac-
turer's Challenge to the ef-
fort, and Firestone made
sure there were plenty of
tires to last for several
thousand miles of racing.
Also invited to join the
team were Motor Trend's
Editor Mike Anson, and
SporisCar's Mac DeMere,

Endurance racing is a dif-

ferent kind of beast. The
emphasis is on going as
quickly as possible and still
being in the race the next
afterncon. Pit stops for
fuel, tires and brakes must
be planned with the preci-
sion of a moon shot, Drivers
suffer from exhaustion,
heat and the glare from
high-powered driving
lamps only a few feet from
the rear bumper,

PR PHOTOS: BY GECFF HEWTTT

| But the real test is that of
the machine. Few purpose-
. built racing machines can
complete a full 24-hour
race, and to expect an un-
modified street vehicle to
put up with this foolishness
could be thought of as, well,
foolish. Racing is so impor-
tant to some manufacturers
that they have been known
to make changes in the de-
sign of production vehicles
within only a few weeks, in-
| suring the legality of those
changes on the race cars.

During qualifying, 1
managed to turn lap times
faster than 1 had in a Volks-
wagen Rabbit a couple of
years ago, times that had
been under the official
track record in the VW
Rabbit's class then.

In fact, the truck was
considerably faster, at least
on some parts of the track,
than many of the ears. The
100-plus mph sweeper at
the end of the
backstraight
was my favorite
place to put the
moves on other
vehicles, as the
truck’s excel-
lent handling
allowed it to
corner flat-out.
Braking, with
brakes biased as a compro-
mise between full and un-
laden, was mediocre and
tonk a delicate touch on the
pedal, Frankly, I had ex-
pected problems with han-
lling. There's no weight
back there, and with rear-
wheel drive, oversteer
would seem to be a prob-
lem. But with proper high-
performance, low-profile
tires, the handling turned
out to be a real strength.

The race?

With only four entries in
the Prototype class—the
Vette, the aluminum X1/9,
and the two pickups—one
of the pickups finished sec-
ond in class after spending
nearly two hours third
overall. And, ves, the Cor-
vette won., ™
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SEE the Most Affordab
Helicopter in the World!

ON VIDE

Just imagine yourss in the cockpit of your own personal
mglicopier A nelcopber that you can actually AFFORD o
OWN and ELY! The PotorWay Exec is revalutionssy i de-
mign, smcarporstng sleke of (ke srl Fsatunes Found |n -
copiers costing 10 fimes A8 much. yel il salls o lsee than
the cost of @ liaury sports carl Find cut more® Crder ouwr
wpdated mformation paciet. or “THE EXEC EXPEREMNCE"
widsl Empe. IUs 80 aciion Nied hour kang produclion packad
wibh infarmation, ehecalon, ailoncal Baation loodagpe and
Mgt m ane Lo along with & dymamic spurd reck!

' our pemutdully ilusiresed smformaton pecket pou'll nd
an gxceling full color brochure. & slep by slep descriplion
of 1he ReorWay program. J-veaw drawings. 3 fold ol wall
postars, pricing detslls and & specisl offer A1 fes) -pnur
own sbils helicopber?  ordar your Yideo
Infgrmation Pecket today!!

M8 Crodit Caerd Customen —Ta Order Packags —
CALL TOLL FREE NOW!

. LS (Adsska FHawas, and He Vidgin I8ldnds) .
1 B00- k5S-SR, m L] TELEN BA3-508§
. I:h.lrnl!uﬂc Wima. Am Ea, Exp Daie .
. muummm: I
“Wideo tape svailable oversass”
. — THOUR ViDED TAPE & [WFORMAT DM PO
T Specity VHE__ Ban psaas M
— Wideo Tapas Only 4B a5
. — Endgrmation Packsge Cnly Zon I
Arirona residants add 6% sales (o
[ ] |Oversaps ordevs acd §10 00 postages) [ |
MAME
B sus ccoue [ ]
. ADDRESS <
cITy STATE [ o | —— .
[j POTORWAY AIRCRAFT, INC. P B
a1 W, Cabewnton, Deal, TPM IO, Chandier, AT 853280
‘Eesssssssna’

w 1988 +f
Wings of War "NOSE-ART" Calendar
Lucky Lapiess
THE GALS WHO BROUGHT US HOME

Prmf:r‘e edition uf our 12"x18"

wall calendar featuring official
Us Army Air Force "nose-art"
photographs. $9.95 only from
ALEMAAR ASSOCIATES-FM
508 Todd Way, W. Chester, PA 19380

T1 PAGE CATALDG
$2.00 REFUNDABLE
Lorgesl Salection

Revolutionary
“Inside-Out
Chipper Motor

Twin Bladed Motor

will astound you! Using advanced
new concepts in motor technol-
ogy. the Mantis Chip Mate packs
50 % more chipping
the motor by turning
cast aluminum motor casing
rather than the core! You can
feel the difference in the effort-
less performance. Even heavy
hardwood branches up to 114"
thick are quickly reduced to
mounds of dime sized chips.

the power to handle tough jobs
to keep your landscape neat
and clean all season long!

Send today for free
information package!

Or Call Toll Free
BOO-344-4030

{in PA-B00- 342 -0052)

[ Mantis Manufacturing Co.
| 1458 County Line Road, Dept. C2297
| Huntingdon Valley, PA 19006

D Yes! Tell me more about the
revolutionary “Inside- Out” design of the
Mantis Chip Mate motor and full month
im - your - garden trial.

Yard Debris

Sﬂ% More

" Chipping
Power!

Details of this
exclusive new
Mantis Chip Mate
“Inside- Out”
motor design

wer into
2 massive

Unsightly

Chipped, Bagged
and Gonel

Don't confuse
Mantis Chip
- Mate with
weaker electric
“shredders".
Mantis Chip
Mate quickly
reduces tough
yard and
garden debris
into protective
lant mulch,
ast compost,
or just bag it
and throw it
away. You have

CiupMaTE

HINTS
FROM
READERS

Picture Locator

\ \ \

When hanging picture frames, it helps
to havea jig to install the pieture wire at
a known distance from the top of the
frame. To build a picture-wire jig, first
cut a picee of 132 stock to a 12-in. length.
Then bore six Yein.-dia. holes spaced
about 1 in. apart and centered % in.
from the edge. Bore centered holes in
the ends of six short lengths of dowel.
Round these ends and place a 1%-in,
serew hook in each. Trim the dowels to
exact lenpth by inserting them in the
holes and adjusting each so that the dis-
tanee from the hook to the 1x2is 1in. for
the shortest dowel and inereasesin 1 in.
inerements. Mark each dowel and cut to
exact length. Apply a little glue to the
trimmed ends of the dowels and insert
each into its respective hole. Drive a 1-
in. brad through the edge of the 1x2 at
each dowel location to secure them until
the glue sets,

To use the jig, first attach one end of
the picture wire to the frame. Then
place the jig on the top of the frame with
the desired dowel centered. Loop the
wire over the hook and pass it through
the eye on the other side of the frame
and attachit. Now the distanee from the
wire to the frame top can be added to the
dlesired distunee from the ceiling to the
frame top. This accurately places the
nail or hook from which the frame will
hang.—Kenn Oberrecht
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Save 20-50%

off list prices on name brands! Call Toll

32,000 Ibs. of
Splitting Force

16 Ton Log Splitter
24" stroke 5 HP, detent valve, 4" x 24"
cylinder. A &1 300{}0 Value ltem#1134

$699.95

20 Ton Vertical/
Horizontal Log Splitter

24" stroke, splits wood
invertical and horizontal
position. 6x6 H-beam, 5
HF, 4x24 cylinder.
Datent valve,

A $1,400.00 Value.

Item #1160

Sale..........$799.95

Deluxe

Garden Cart

Carries lawn and garden tools, clip-
pings, branches and more. Includes a
FREE swingout Dumpster Door. Big
20" wheels. Size 48"x27"x24"H. Item
#14512 List §198.95

$64.95

Two Stage %‘m
Hydraulic Pumps -
11GPM...or.....Sale $79.95
136 GPM.....o..... Sale $109.95
16 GPM....o..Sale $115.95
Hydraulic Cylinders
324 "x1 ... Sale $892,95
4"x24"x1%.............Sale$109.95
5"x30"%x2".......... Sale $209.95
Hydraulic Detent Valve

Automatic return. Adjustable from 800

to 2500 PSI.
$48.50

Bale......ccciiiiiiiisassissness

SAVE!!! GAS ENGINES!
Wide variety ol horizontal and vertical
pasengines, 3to 23HP. Famous brands
like Tecumseh, Briggs, Honda, Wis-
consin Robin and Kohler.

SHP. oo $129.95
R L
1OHP..o ... $219.95

\5Matts

|Surg®
4000 Watt
Continuous

Rated Generators

|deal for homeowners, farmers. con-
tractors and vacationers. 8-HP Tecum-
sah engine has cast iron sleeve for
long life durability! Item #16425

Bl $379.95
Electric Start Model

Iteam# 16426 5459.95

100%% cast iron kit converis any 30 or 55
gal. drum into an efficient wood burning
heater. List $49.95

hl'lfli R EE FENER S

Double Barrel Adaptor Kit
Adapts above barrel stove kit into a
double barrel heater, creating greater
heating efficiency. List $22.95

L A $11.95

$187.95/|

Dept. 69503

SendinThe .
Coupon Below! < s« a2, 3
For Your
Frea Catalog
Sale Ends
Oct. 31,1987

Free
1-800-533-5545

24 Hours & day,
7 days a week/

-
100 Amp Mig Welder
Ineludes welding gun, C02 tank linear gas
regulator, 6 ground lead with clamp, spare
tips for gun, 2 1b, spool of wire and mask 110
Valt List 69995, ltem# 155442

..$299.95

fande

Homelite 16" Bar *
Model SXL-AO Super XL Saw

Features: automatic and manual chain
oiling, 16" guide bar & 3.5 cubic in. engine.

Solid State ignition. List $408.95.

arngnn Semi Chiaa! Lunp

168" 1
Mﬁlh..sﬂ 55 b 1_,-*'

Monster Maul
Timberjack 12 Ib. log splitting maul

Sale.......cccvenevininienennnn.. $17.95

Mr. Heater 12,000 BTU
Safaty shul off valve. Adjustable

finger tip control List $87.85 b

ol
|, se.....$39.95

| Mr. Double
Heater

24,000 BTU, double burner lite one
. of two burners. High pressure reg-
ulating valve. List $167.00

A .$89.95

W beater

Our Tarps Are
Tougher!

Our hefly (approx.) 7
12 mil woven paly tarps
with rustproof grommets.
ltem# Cut Size
1770 6 x8
1771 8 x10
1772 10 %12
1773 12" x 18
1774 12' x 20/
1775 16' x 20°
1776 20" x 30
1777 30" x 40
1778 30" x 50°

Sale Price
$2.42 &

1779 30 x 60°

' |+ Northern
i myﬁaucs
Call Toll Free

1-B00-533-5545

2: l}q}_qg_s"g_dar, 7 days a week!
faiiz

$4.40 2 I'_Illl “. NORTHERN HYDRAULICS

Dept. 89503
P.O. Box 1219
- Burnsville, MN 55337- 0219




Woodworkers’ Mart

QUALITY CLOTH

SANDING BELTS

HOME - WDHK HOBBIES

HEI.TS FIT ALL STANDARD MACHINES

PERDOZEN
'I:-el! ..... A R 5 785
TR e e 5 B.10
2x 1Th.. .. 9.25
g A [T . L |
2% x 21%me. ... .... ... 5 BOS
-4 0 i T SRR o -
B [ R ——
- 1 5 RO [ 10 |
Ix 2. .......00.... 51085
I .o S10.00
dx27 vanararrars e B11.00
4% ...51285
4 % MY ...512490
4 = 24 ..51350
S i R $14.50
LLCH B $15.50
T i e §I17.75
4w I Nha. . ... . 31825
4w 52% . ' $20.85
4654, .,... . 221,75
B w48, . ' 538,75
1. Specily lor Wood or Maital
2. Will ship assorted — or

P spacify grit.
3. Other saizes available — Pleass inguira.
4. MONEY BACK GUARANTEE

Inehude $2.75 for postage/handiing in Continental
U.5. (31.75 wlllr"&lﬂd check or Money Order,

American E:pnuhﬂnmd [send card no. & exp.
dale). NY State residents sdd lax.

FREE CATALDGUE SENT ON REQUEST
JACKSON TOOL CORP.
DEPT. DNA

27-55 Jackson Avenue
Long isiand City, NY 11101

718-392-4330

Send today for your FREE copy of our new
colorful catalog. It's fully illustrated with
the finest quality tools, supplies, books,
components. hardware, and much more.
Satisfaction Guarantesd.

.'rlhe today for your FREE catalog.

WIDCRAFT SUPPLY CORF.
Dept. PM- 107

41 Atlantic Avenue, Box 4000
Woburn, Massachusetts 01888

There are
over 3,000 |
money-saving |
reasons why
woodworkers rely on
Constantine.

Unique products. Hard-to-find products
3,000 woodwork items! Everything important
fo peopla who like to Build-Restore-Repair-
Refinish—and like o save maoney doing it
Cabinet or furmiture wood? Choose from ower
200 sizes and konds, Beat up surface fo cover?
Choose fram 150 richiy-grained veneers. Plus
200 plans. . cabingt hardware. . .96 How-To
Books 118 carving tools and chisels

76 inlay designs ..and lots more for One-
Stop, Right-Price Shopping without leaving
hame!

116 Page Catalog—Only $1.00

CONSTANTINE ::: 512

2051C Easichester Road, Bronx, NY 10461
e e S L e ey

DRUM SANDER

[ gemsd, e Igihe -
Combe-noi. risd e (s "t 0 AH S |EEapt W 2 )
i hoe (ool W2 T e T R T

ME Visa, Check or Money e 1o
SINGLEY SPECIALTY CO. INC.
PO RGN SRS GREENSRORD ML 7N
CALL: {919y B52-8581

The Warld's Largest Migr. of
Cuality Portable Bandsaw Mills

Mow with Hydraulic Log Handling
= One Man Loads, Turns, Clamps
= Capacities upio 32" Dia. 4 §
X3 Long Ak JP

= Safe=Procise-Eficiont RSN, =€ 0
= hlore Lumber per Log ;

FIVE uuuus -

AVAILABLE T l "
*.

BUY DIRECT —3 FACTORY SALES LOCATIONS.

Faor aur 44-Page Calalog, Send $1.00 1o:

Wood-Mizer®, Dopl. 033 B1B0'W 10th Streal,

Inclignapolis, |N 46214 or Call (317) 271-1542

Build this Utility Shed,
from Pﬂpﬂlil‘ HICI'III'IIH.

Create a b
12° x 16* Eed
with storage
losft, basilt-in
workbench,
bay window
and room for
garden equip-
ment. Plans
complete with
materials list,
blueprints and
H-page instruc-
tion boaklet

To order, send $17.50 to Popular Mechanics,
Dept. MART, PO Box 1014, Radia City
Station, Mew York, NY 10101,

Blachanics in & icwiion of Hearsi

P "H-I- L]
divliiaa ol Tha Hiasul Coaspaearion. 7 1987 The mlri-
Carparnalsen

O
WOODWORKERS' MART

* Tool box plans—sturdy, durable, built
of solid cherry or walnut. Looks like old-
style tool boxes displayed at antique
shows. $4.95

* Roll-top desk plans—a handsome
piece with classic tambour top and plenty
of drawers. Made from cherry. $5.95

Send check or money order to Popular
Mechanics, Box 1014 Radio City Station,
New York, NY 10019
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Self-Adhesive Acrylic Dials

&" Bass Dial
prt Py 740-043
Goid
Mumerals
Blue,
Green
& White
Center
53.75 each
&" Owl Dial
740-042
Gold
Mumerals
& Silver
Glitter Owvl
53.75 each

5" Starburst
Dial 740-041
Gold Glitter
MNumerals
53.75 each

MBE Movement
2-3/16" Square
5/8" Thick

LUses AA Cell
$6.50 each
Includes Hands

COMPLETE KITS
SAVE 33%

Your Choice

of Above Dials . . . .. 53.75
MB88 Movement. ..., 650
A0 - v v ovs e 1.00
Reguilar Price. . ..., $11.25

Special $7.50

Add 52.00 per order for
postage and handling

Quiartz Clock
M@':_i_mrh

@
ﬂ#

llu;d-u-uhll-llln

oz’ it _C_ﬂ

Catalog 786 — 31
50 pages of clock
movements, dials,
accessories, hands,
toois, and more!

[~

§2% minimum

chalge card sale

Cas-[Ker Co.

BOX 14069-L CINTL, OH 45214
PHONE (513] 241-7073

POPULAR MECHANICS » OCTORER 1987

FACTORY DIRECT

CLOCKS ~° FURNITURE

DO-IT-YOURSELF KITS
OR COMPLETELY
ASSEMBLED AND FINISHED

® Grandfather Ci
® Mantel and Wall C
-'!'.L"_Erll:l_,r ||J“.' EIT PRICESSTARTIMGG AT
Curio Cabinets. Chests $895O
Tables, Chairs, Desks
Secretaries _and more!
® Sofid 374" hardwaods =
black walnul, cherry. oak
& Heloom quaiity
# Solid biass West
German chiming clock
movements and dinis
® Easy-1o-assemble kits
# No woodworking
BNQANBENCE NECESSAry
SEND 51 FOR
12-PAGE
FULL-COLOR CATALOG

GO EMPEROR
T AW I CODVIMANY

HALL AFGE T MANLIFACTURER O Lit OGH HITS
o $pragiicy feadi g BEae B F g Pape. Aabamn WL B 3. 211

0c kb.
AOCKS

# Money back guarantee

TAKIFATHER

State Sip

From Europé The Ultimate in

HISTORIC SHIP
MODEL KITS.

Plank-on-frame Construction

L _

| T Il I irT 1 W
| 1 ALt e | an
2 pary plarong, M vl clsta
iy i i 1 I afi i raar
Master Craftsman Toolbox: This TOWOL- ek
BOX will organize, protect vour tools and ; I . : ; nl o
add a towuch of class to any workshop, (Di- . fack M
IMUNSins Hjl H i % (W]} l" % l:'lh' r HUII—; "u'i"!h THS Vit tag 3 Bfla Fiww iy
cherry or walnut wood, stvled with brass Isn availatile
corriers caprs and lock, : ! i
This solid wissd toolbox will last lor genera- Sand far ""I_"_'I‘ ="I"_I:I_j' o calaleg
tiorns and boecome o tamily heirloom ek ook
Mans include step-by-stop instructions and MAIL THIS COUPON TODAY!
matenals list, (PL- 1826 $4.95)
MODEL EXPO, INC. Dapt. PM-1075

23 Just Road, Fairield, M.J 07007

Send vour name and address with
check or money order payable to
POPULAR MECHANICS, Mail o

I Preass sand me & Tull cobor ship model catalog
Popular Mechanics, Box 1014, Radio I

|

I

$1.00 is anciosed I
- |
I

|

Fipme
Apgrass
Sy
State Zip

City Station, New York, N.Y. 10101

|53




CLASSIFIED
ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: §7.00 per word payable in advance each insertion. Minimum insertion ten words,
Bold face capitaliced words—=3$1.00 per word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—S45.00,

The next available issue to place an advertisement in America’s Noe. 1 Classified Section is DECEMBER. The closing is OCTOBER Sth.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10018,
Flease indicate Heading under which ad is o appear. As a consumer service and in cooperation with our mail-order advertisers
whao use post office box addresses for their convenience in handling your order, Popular Mechanics
maintaing a register of such mail-order advertisers containing thair complete names and sirest addresses.

Advertisers using P.O. Box number must furnish complete name and street address for our records.

To avoid dalay in the publication of your ad, please send samples and descriptive materials with your reguest

il your ad does not state clearly what is being offered.

NOTICE! WE WILL HAVE A SPECIAL "CHRISTMAS GIFT SHOPPING" HEADING IN DECEMBER.

AD CLOSING DATE FOR DECEMBER IS 10/5.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

NEW . .. How To Obtain A& Certified Copy Of Your Birth
Cadtiticabe—By Mail £208 from Parkpr Village Pross
Box 390, Weatlord, MA 01888

LEATHERCRAFT CATALOG. Orvor 2000 itoms Largest
selechon avadable ol genuine wathers, fooks. kils, books,
supphes. Fine upholstery, utdity gasmend Inathers, suodes,
exolics. Bell wallel moccasin kits and more! Send £1.00
pstg/hdig to: Tandy Leaiher Company, Depl. FAM108TC, PO
Box 2834 Forl Worth, TX 76113

PEOPLE Strategses: $10.95 or Iree detals. MPG - 15 Box
402185 Austin. TX 78704

PUBLISH Your Book! Join our seccesstul aubhors All
subjects inviled, Pubbcily. adwerising. beaulihsl books
Sand lor laci-lilled booklel and free monuscrnpt mepart
Carlion Press, Dept, PM, 11 West 32 Streel, New York 10001

UNIQUE BOOK CATALDG Moneymaking, Business.
Haalth, Love Rush §1. Madwiest Box B147, Green Bay, Wl
S4T08-B147

FREE BOOKS, posiers, maps. samples Imagination
Statkon. 136 West Peeemont, Columbug, Onee 43202

HOW 1o operate your own profidable mail order business
a1 homa, sand $12 85 to: G Amighore, POB 626, Lakewood,
Ca 50714

“HOW TO SURVIVE LEGALLY As A LANDLORD™ Ewvic-
tions! Leases! FREE Detads: Attorneys. PO, Box 31, Akron,
NY 140070031

GHOST STORIES, tO87, o5 pagia, 57.50. Foundation
Books, Box 28229, Lincoln, Mabretn G509

GIFT catalog. all occasion. Mo duty, 1ases 5100 refund-
able Satsfaction Garaniesd USA only. Resewood Gift
House, RR. #3 Frodencion, M B Canada E38 433

DOLLHOUSE Plars, construction, elecinfcation supplhos
Diseounts. 200 efundable.  Jacqueline’'s, PO Box
2I464PM. Cakland CA D4EZI-DAES

MHETINCTIVE MERCHANDISE BELOW 'WHOLESALE.
Iems Appaakng To All Interests For Catalog Fuesh 3200 Ta
Aoss. Box 35065, Tulsa. OK 74153

“FUN & NIFTY™ Gifis. Sand 5100 For Catalog. 1216 M.
Arapahoe. Amarillo. TX TE107.

FREE COSTUME CATALOG Santa Claus HoBlowean
Eantes, Animal Costumes, Masks Hair Goods. Hats. Make-
Up. Accessones. O Byrne Costumes. B015M Casios Avenues,
Philadelphia, PA 19152 (215) 342-2808

PORATABLE LIGHTS - Pocked Penlights To Powerful Lan-
torms. FREE Catalog. Oreginal Portable Light Shop, Apacha
Cresh, Reserve. N M. B7E3I0

THE Dwire Plan~, A design of God fod mankind Fros.
THS5, PO Box 36811, Tucson, AL 85740

SCOFIELD REFERENCE BUBLE 1917 K.J V., And lettor,
1,632 pages. Loathor S38.80 (Marylang $80.74) Bible, Box
2681, Hapersiown, Marytand 21740

PSYCHO-CYBERMETICS! TAP hiddan powers within you
Best sefl-help inspirationnl book evers wiiten, Send 5600
EM'S, AL 1, Box 47, Columbia. Ky, 42728

PORTER'S FREE PHOTOVIDED CATALDG
BEST IN THE INDUSTRY
OVER 4.000 products - Brand names, many uniqua mnd
unusiusl Asms. dscount preces shd Fis! senoce For pour
Free copy wrile. Porer's Camera Sicre. Inc_ Box 628, Depl
PM, Cedar Falls, Iowa 50613 or phone: 1-800-553-2001.

LEATHERCRAFT Supplies. tools. kits Cataisg §1.00 (Re-
fundable ) Cratter, Tomboan Ti FR485-0855

ANTIQUE Giulde, 690 Pages, 50,000 Prices 500 Calegores
§12.95 Charmywood Inc., 4259 Wenz Ct, Daylon, i 45405

HOW TO SAVE MONEY 101 PROVEN WAYS. Wa have
saved Thousands Froe information. Polk. PO, Box 88 La
Fodlatia, Tern IT7TES

POPULAR MECHAMICS “PLANS AND IDEAS™ CATA-
LOG #1700 — Hundreds of ideas on warkshop propecis.
iplans for shop Iooks, slarege howses. Doals, hurmibure, loys —
jusi sboul everything! Send $1.85 to POPULAR
MECHAMICS P.0. BOX 1014, RADIO CITY STA, NEW
YORK, M.Y. 1001

FREE MAGARINES! List of moneyrmaking publications
otiering FREE SUBSCRIPTIONS . .. §1.00 CASHFLOW, Box
1020-PMY, Yakima, WA 98009

WORLDWIDE ENGLISH NEWSPAPERS MAGATINES.
Sampler; 442 08 FREE BAOCHURE. Multinewspagers. Bos
DEBD, Dana Poind, Cakfomnaa 52620

CATALOGS

VCA, TELEPHONE, STERED ACCESSORIES, 100 (Re-
funtabie) Eaf's Box 62F, Ganeva, FL 32732

BUY KNIVES, CUTLERY ITEMS ai Wholesale. Save up 10
80", Huge Selection. Satistacton Guarantesd, Fast Senice
Send lor FREE Calalog. Smoky Mouniasn Knite Works. Bos
THAPM, Seviarille. TN 37862
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FREE Catnbog. Impored, Handorafled Gifis Bherppa 109
M. Alfey Lane, Cary. N.C 27513

ELECTROMIC Kils! Vosca Disguisers. FM Bugs, Telasphone
Transmitbers, Phone Sncops! More! Catalog §1 00 XAKNDE
Elsttronics, Box 25647, Depl. 28 Tempe, AZ B5202

THE HANDYMANS BIBLE. | 500 Pages With 15,000 items
for indusiry, Home. From Air Conditioning Ta Air Tools
§7.00 Aefundable. US Mechanical. PO Box 553, Mount
Prospect, ILL 60056

CHRISTMAS GIFT SHOPPING

FLEXIBLE FLASHLIGHT clips 1o leave hands free adjust-
able 5 flexible shall perfect for homs workshops 5395
Dsxie Enterprses. Box 425 Snowflake. Anz B5837

COUNTRY BLEMD COFFEE holictay sampler 354
Strawberry Farms, 2114 East Marshall “220, Longview,
Ta=as THEO1

PERSOMNALIZED KEY RACK Aliractive wall accessory
solid oak, 4 brass hooks. screws and brass plate engraved
wilh your inibals T'p & 278 fits amywhere specily initials
1085 Virginia Blake 1012 SE 38ih 5t Suibe 4, Capd
Coral, FL 33904

EXTRA! EXTRA! THE "BIRTHDATE NEWSPAPER". Au-
theniic Newspapers daking back 1o 1880 Perlect gift lor
tamily, fnonds, business - pssocixles, Free delails The
Warmty S1ore, Dept. P10 3701 50, Vish Ness. Santa Ana, CA
R e

CLASSIC CAR SET 1907 Peugesl, 1012 Simglex 1008
Aolis Aoyce, 1810 Mooel-T-Ford, 1901 Fiat, 1814 Prince
Henry, 2'7 long handpainied, casi melsl, high-impact
Plagtic. 58 95 plus 32 40 Handling, “FREE™ gitt catalog. JiM
HAMMOCK INTERMATIOMAL, 1217 South “E ° Gireet, Yale
Oklahoma, T40a%

CHRISTMAS GIFTS, FREE calsiog. Imagsmabion Siatsom
136 Wiast Pacemonl, Columbus. Oheo 43202

BUBBLES! MAKE BUBBLES AS BIG AS VW51 Your soap
and water, 87 99, two week delivery. Bubbla Attack, Box 37A.
South Woodstack, CT DESET

FREE Gift Cataloguwe-Distinctive Gifis -&nne Grant, §
Orion, Imvine, Call 82715

GIFTS of Distinciion FREE catalogusn, Order sarly for
Chrsimas. LW, Cox. 10-A Wondu View O, Ashoville, NC
2808

NEW BIRTHDAY ANNIVERSARY NOVELTY lar compuler
wsars!  Froe Dotails-5A5E Soficarn, S328-L58, 1401
Johnson Farry, Maneita. Georga 30062

FAMOUS MACKINAC FUDGE » A Gift That is Appreciated
And Remambared Both Indeadual And Business Voluma
Discounts. Seasonal and Christmas  May's Candy Shop,
Mackinac Istand, Ml 43TE7

GIFT Catatog, Top Quality Al Season Gilts. Send $3.00 to:
JESCO Products, 1474 Coraopolis Heaghis Ra |, Coraopolis,
Pa 15108

MSTINCTIVE gitis. Free calalog Mamnetle Hall's Nook,
13775 Guarne Hill, Guorneville, CA 55446

WOALD'S FIRST TRANSLATION WATCH! AVAILABLE
NOW. 1711 Waords in English to Spanish or Spanish to
English Send 56095 + $5.00 PH. The Weaks Gormpary,
PO Box 3492, W Sedona, AZ BE340. Free Detais

FREE World Gifts Catalog 3708  Lilkoost Shesi,
Vancouver. BIG Canada VSM 3PS

AUTOMOBILES

IS IT True You Can Buy Joeps for &4 through the WS
govermment? Gl the (ects loday® Call 1-312-T42-1142 Ext
7133

STMICKERGUARD white magnaiic shoeing prolecis car
fiigh From bumper shckes adhesnes. Four by lilesn inthes
chings tighlly to metal $3.00. Sickerguand, 1521 Teaxas A,
Howsion, T TT002

WANTED: KIDS PEDAL CARS 1 320-30 Virlage. Sand info.
€ Man Bax 81505, Lincoln, Ne 68501

SUPER Mitage Carburelors! Do They Wadk? FREE DE-
TAILS. TDC, Dept. 108TA. 304 San Miguel. S1. Charles, MO
63303

VAPOR Carbursior Tnpies MPG. Free Inlormation. HBA,
R2 PY. Bowling Greon, MO 63334

SELLING YOUR CAR? MAXIMUM DOLLAR RETURNI
Detailed guide 34 Aesearch Specaltics, Boa 18033 Salem,
Of 97305

76 - 'B5 JEEP CJ & DJ Windshield glass. §55 plus §10
shipping, Spacity year. modal, tnd or clear CGl Glass. PO
Box 52018, Minnangsoiis, MM 55402

METRIC—HNuls, bofls. screws assortment for all tomeign
cars. 54 .95pp WHREC. Box 12002, Arlingian. VA J2306

RETIRED Car-Dealers Prolessional lifelime Secrels. Nego-
tistions, Ripoffts. Pricing. Autoblography. $8.05 Carter, 126
Bandara Circla, Mabank, Tax TH147

(Continued on noxt page)




AUTOMOBILES
{Contimued from preceding paga)

IDENTIFY y Ii-tancy parsor coe lrcense plate;
Mame, mdlials. fogo. Sobid Brass, Chrome, Matte black, gola
plated or regular. Color, style, latiers. Fres guolaton G.O
Impaoris, C'sted, 51, Croiz, LSV 00820,

GUARANTEEDY Buy your new car WHOLESALE!
Stamgped envelope-Box 10074, Sendy. Oregon 97055

CENTER ARMREST 4 Wheal, Pickups bench or buckel
saais. Specity year color, soal style 2495 L A P
Automotive, PO, 368, Toccoa, GA 0677

"SECRETS OF BUPPRESSED TECHNOLDGY"
MMSCOVER: Sedf-Regenerating Eleciric Cars! Engines
That Produce Thair Own Fusel! Ard More. Patenis—Draw-
mgs—instructions, Catatog $1.00. Sunnse. Box-11233PM,
Oicata, Flonda 12673

CAR BUYINGT? Book Saves 15% or mone. Send $5 100, TG
TRT Cooper Ave. PM-1087, Merchantwville, li 08105

HOW To Get TROUBLE FREE DELWERY On Your Mew
Car, Send S10.00 for Congumer Mews Lather PO, Box 371
Habe Sound Fla 33475

ALUTO SUPPLIES & EQUIPMENT

MAGNETIC Hody Maldeng Trim-527.45. Divergence, 101
81h Sireel, Wilmetle, lenoss 50091

“PREVENT AUTO THEFT! Install an ignitbon cul-off
switch. Compbete kil B insbrechions 3885 | Siroth. P.O. Box
G565 Fresh Meadows. New York 11365

VOLKSWAGEN airbost Plans, $19.00 Awboats-Hover-
craft, 1510 250 Horsepower_ Completed Modats, Plans, Kis.
Propaliers, Engines. Supplies. Catalog $3.00. Sportscran,
Box PM, Meeker, Okiahoma T4855

HOBEY HELICOFTER “Choppy” Uitratight Single-Scal
Helicoptier. Sampliied Construction—Modoroycle Engine
Brochuse 300 Polynova, Biox E70M, 51 Remi. Quebec.
Canada JOL 2L0

WICKS MRCRAFT SUPPLY Homabuilders Catalog $5.00
Tubing, Composdes, Hardwsre, B00-221-0435.

FLYING AUTOMOBILE--Build For 55000, miormation
3500 Rotary Flight, Ing., Dept. PM10. PO, Box 577, Codar
Cresl, MM BT008

PROPELLERS

PROPELLERS - for Hovercralt, Ulralights, Homebusits,
Wind Geraralors Information $1.000 Asrotec, RL 1 Bax
1025, Quinlan, TX 75474, 214-247.2014)

FREE Programal!! IBMps s Apples Commodones TiHo-44,
AdarTRSA)s. EZRAEZRAA, Box SX2MACT, San Diego,
2105,

COMPUTER SKELLS: “Learn Quickly”, How to Lse Com-
pulers. Opportunitios. POWERFUL “ShortCuls” and Bar-
gains. FREE Dedails: COMPUTER FACT BOOK, 5580 La Jalla
Bed. EMATZ. La Jolla, CA 92037

COMMODORE - Lasgest Authonzed US. Repair Center
{eg. CB4-339.95) 12 howr service Send lor chips'parts
cMalog. Kasara Inc , X3 Murray Hill Spring Valiey, NY_ 10977,
B00-642- T3

ZOMB HARD DISK. Semgate ST225, WD controller, cables,
inslrustions. New! §285 shipped. ADS, 16 Shoreline, Inine,
CA 82704, Info: (T14) T33-B376.

TANDY Comgulers Wholesale Frer Home Euugm Soft-
wire Wil Purchase, 3H, 209 Hurst, Canter, TX 75925, Dirdars
1-800-443-8129 Frew Prace Lisl

CLASSIC VIDEO'S

SPACE & ASTRONAUTS

MASA ombloms, toys. gilis, collectibles. Catalog 5200
RAefundable Codlector Trends, Box 361, Dayton, Onbg 45408

BOOMERAMNGS ... HI-TECH RETURNS! Polycarbonate,
Paxalin, Wood Constrected. World's Best! Callechible. 111h
Annual Catalog. FREE! Boomeranghlan, 1806-1 M. Jed
Monroe, LA TH200-4222

HOVERCRAFT

BANE gas. improve perdormance. GUARANTEED- $14 50,
Poslpaid-Refunded 1§ Mol Satishied-FREE Gilt. CTD Box 478,
MchAles, M) 07428

ALTERNATDR Ganeralor Rebuilding Book Prioe: HY
Technoiogies, Box 26024, Las Vegas, NV FH26

PARTS: Arry Jeap and Cruck pams. Spare Pads &
Egquipment Co.. P.O. Box 751, Lemingion, Kenlucky 40567
ois

CHEYELLE, Camaro, Chevy i1, and impala Pars, 56 Page
Catalog Freo. Discount Parts And Peces, PO Box 11208
Hiltsborowgh, MG 27278

“BYSTEM 48+" Engine Frichion Modifier $1653 One
ireatment Lifstirme Guaranieed 545 Second, Carbondain
COaiEzs-2113

IRON KLAW Boad Buster lor fubloss lwes. New. Pateni:
id. Small Portable. Free detaals, 705 Enlerprises, Dopi. P
1131 Wea1 415t Terrace, Kansas City, MO 64111

AUTO CLOGCK Repair and ugrading to quarts. Rapair kits
avinlaide. Instruments Serdaces. 433 5 Arch danesville, Wi
53545, 1-B00-558-2674

QWK START 120 Octane Push Bution Propana INJEC-
TOR Plans 5495 Bowx 08-1195, For Myers. Flondes 33506-
1195

UMIDEM RD-0 Radar Detector Top Paled, Pockel Saed, 30
Dy Trial. Only 169,95, Aelail 827000, Eric EnlErprises. Box
207TS, Wichata, Kanzas BT208. Apply Whisre Legal.

CAMSHAFT ASSEMBLY Includes Camshafl. Lifiera, Tim-
g Sat, And Lube 283350 Chavy Only 389 95 Others Cakl
Quote. Calalog $2.00 UPS, COD Engine Service Group,
Dept. PM. Box 13053, Larsing, M| 48901, 006625854

BICYCLES, SUPPLIES

AMATING gl wesghl Beeyche Irailer, carrass 300 pounds,
wenhs 30 poinds Dsassembles i 2 mnates withoud teols.
Easily constructed from PV pipe. Plana 51000, Brachune
51,00 and SASE . Melvin Monigomaery. 1504 Amberst, Fiano,
Texas THO7S

ROVERCRAFT plans, 7 1o B0 horsopower. Infoermalion
S200 Sevies, PO, Box B46M. Monroa, WA GEZT2

HOVERCRAFT Flans All Sizes. Catalog $1.00. Unwarsal
Hovercrafl. Box 281, Cordova, Hlinois 61242

ARERO-CAR Amaring Hovererah buill easily with ardinary
lools. Lawiimowe! engend power, Carmes ong man plus,
Howers, fies torward, backwand. Sideways over land sogw
wiater. Complede consiruction plans and brochura, $10.95,
Apra-Projects, Box 5118PM. Glinton. New Jersey 08B0

VYW HOVERCRAFT inlorrmation $10, Plans $25 Meoleric,
Box 2438, Melbourna, Australia, 3001

BARTLETT Flying Saucer Uitra-Light Howercrall Featwrad
in Docimentary Film, “Force Beyond © Powered By Ordi
iy Lavwn Mower Eageng. Compléle Plans 51000 Send Tao:
Harh Bartlell, PO Box 156M, Sikverdale, WA SEIAT

HOVERCRAFT PLANS & PUBLICATIONS Calalog. §1 DZT
Langsing Acrp-Marma, PO Box 37655 Lansing, Michigan
AES09

JET howercrall plans $1895 Engine catabog 3500,
Dovplepel. 4015 San Jacinto 404H. Houston, Texas TR004

CBS, RADIO & HAM EQUIPMENT

POLICE Scanners, Bearcal. Regency. HPR, Box 18224PM,
Danver, £0 80216

CB MOMACATIONS! Frequencies, sliders, FM, ampliliers,
books, kits, repairs, high-perlormance accessones. Catalog
52 CBCL Box 315008, Phoens, AZ BS046

ELECTRONICS

BUGGEDT WIRETAPPED?T Find oud 1asl! Counborrmaa-
sures equiprment calalog 31, Cagei ERclronss, Box S85P,
Bayheld, CO 81122

HIGHT VISION SCOPES. Recondilionad Military unils.
Boin Starlighl [Passive) and Infrared (Active). Calalogs
5400, STAND Componenis, PO Box 6274, San Bernarding,
CA G212, (T14) BA3-2728

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KARTS, Miribikes, Abe s Kits. Parts, Engines. Lowest
Prces. Largest Selection &) Page Calalog 5300
Redundable. Karl World, Dept ©, 1488 Menlor A,
Painesville, Ohia 48077

GO-MARTS lactory direcl, from $39.95 1o §£239 9% com:
pleta calalog 3100, Schreder, PO, Box 142, Springbown,
Pa 18081

AVIATION, HANG GLIDING

HEW WAY TO FLY
AMATING 179Lb fhyemeg machine CLIMBS 1o 10,000 Feel
MO LICENSE Required. NO WINGS or Hebcopter Blades
FOLDS 1o Fit o Trunk of Car. SAFEST, Eeseal, Cheapes)
Way 1o Fly, Buy Ono Be a Dealar (i1 open) For Comgpdate
information & FREE Demo fight send $5 9% fo: Freedom
Flyers, P.O. Box 1350, Wesi-Pitiston, PA 18643

DESIGN-Build Airplames, Hang Gliders. Simplited pubih.
calwns Drochufe 25¢ MoCoy Awcrall, Swite 243, Box J,
Manhatian Beach, CA WZGE

ELECTRONICE FOR SECURITY, COUNTERSURVEIL-
LANCE AND PERSONAL PAOTECTION CATALOG. 51,
HUNTEREX, BOX 12822, WINSTON-SALEM. NC 27117

MINIATURE Electronscs like James Bond Gaslog 52.00 F
& P Enlerprises, POB 51272, Palp Alo, Calil 94300

CLASSIC VHS Vaeo's 5795 kst for large 38c SASE
Fepbamson, Moody, MO B5777

TV & VIDEO EQUIPMENT
WOTICE: USE OF CERTAIN ITEMS IN THES
CLASSIFICATION REDUIRES STATION
AUTHORIZATION.

CABLE TY CONVERTERS. Scientilic &llanta, Jerrokd, Oalk,
Zenith, Hamiin, Mary others. “New' VIDEQ HOPPER “The
Copy Killor™. Viga, M'C & Ameyx Accepled. Toll Free 1-800-
826-TEX). BAB Inc., 10517 Uplon Circin, Bloommegion. Bn
55431

CABLE TV Comrters, quality merchandise, we ship
CoOD. low prices Send 5200 for catalog Cabletronscs
Unlimeed, P O Box J66PM, 5 Weymouth, M8 32190 (B17)
B43-5191

VIDEDQ MOWVIES. Bargains! Gianl eataiog-dreclory $3.00.
Tower, Dunkiek, MD H754-0013

SUPERMAMN, Vetoo 40's & 5008, colosbw, B0 mins., VIS,
lots of fun. Send $14.85 13 Vintage-5. 410W. Cemter,
Springeilie, UNah B4663

TRAMNSFER Your Movies, Shides, Pictures To Video, WP
Inc., B0 Marrimon Ave  Sle. 152 Ashewlle, NC 2RE04

COPYGUARD CORRECTOR STOPS RENTAL-MOVIE
FLASHING, jitter, colorshat, Connects batwesn YORE Satis-
faction guaranteed 34995 : £4 handbing, 1-800-367-7900

CABLE T.¥. EQUIPMENT Jerrold, Zonith, Scientifsc Atlan-
ta. Hamilin Cak Fitters Remaoies and More! C0.0s accapl-
ed. Dealers Wanled Trans-World Cable Co (218) 543-6671

CAMPERS & TRAILERS—KITS, PLANS

BURLD YOUR OWM - Travel Trader - Fifih Whooker -
Motorhome - Camper - Pickup Cover - Plans - Patterns - Kits
Catlalog §1 - Ghen-L F-V's, D152PM Rosecrans, Box 1804,
Batitigwer. CA 30706

TRAILER PARTS

TRAILER PARTS for personal or comemercial use, Com-
plele calalog $3.00. Crof Trasder Supply, 4535 Truman Rosd,
Kansas City, MO 64127

BOATS, OUTBEOARDS, TRAILERS, &
KITS

BOAT KITSPLANS-PATTERNS Plywond-Wood Epoxy
Finerglass-Sieef-Aluminum-WORLD'S LARGEST COM-
PLETE LINE-B'/7T0' Sailboals-Powerboals-Cruisars-Sport-
Boals - Honssabnats - Hydroplanas - Tunnalbulls - Runsbouis-
Duckboas - Canoes - Kayaks - Doses - Prams - Multihulls -
CATALOG 5300 (Armail $500) ncludes Imiemational
Catalog and Supplies Calalog (Epoxes Fiberglass-Flolabon
Foam|-BOOK “Amatour Boattuwilding 56 D0
CLARKCRAFT, 168-P Agualara, Tongeanda, NY 14150

LEARN to build &nd hind wire-Taps and other elecirons
lisiening dewices FREE Informiabion  wrild.  Veterns
Eacironics. 1084 Sania Fa, Alva, Okle. 73717

GREAT Fun. Graat Gt kdea. NEW Combinaison AM Radios
Badlppinl Pen. Batienigs. Earphone Jack ncluded. Only
51395 ppd. 2430 Juan Tabo NE #243PM0. Albuguergis,
MM BT112

FIBER OFTIC conneclors, cabde, 1oois, supplies pogce sl
£200 Sample conneclor and cable $12 95 PFS. PO Box
F2673, Kansas City. MO B4111

COMPUTERS & SOFTWARE

THE4A SoltwareHardware bargains. Hard fo find dems.
Huge seiection. Fast Service. Free Catalog. Dynamic, Box
B0, Hicksville, MY, 11800

EVHAUDES - NEW 1988 BARGAINS - TOP BRANDS . ..
all sapeg £2.00 handling Scotl MoCaulioch pars .
Elecira Manine, 610 Mernick Foad, Lynbrook. Mew York
11563

BOAT Prans - Palterns = Kits - Hundrecds of desagns - 7755 -
Sailboals - Powerboals - Sportishers - Housaboals - Fow-
boals - Duckboats - Bassboats - Canoes - Kayaks - Hydro-
planes - Dories - Boatrailens - Simple constrection - Praven
instruclions - Tremendous savings! Gegantic 160-page cala-
Iog 5300 (S400 Airmail) - Incluges Free ~Boaibuikding
Supplies calalog - Fiberglass - Fastenings - Glues - Books
Rreoditignary “Poxygog Poxyshiedd” maral 52.00. Glen-L,
9152 Rosecrans, Box 16MMMP. Bellfiower, CA B0706

[Continued on nexi page)
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BOATS, OUTBOARDS, TRAILERS, &
KITS

(Continued from 1]

BOAT KITS - SAIL 16-30. FIBERGLASS. Save hail.
Aryonée can assembke. FREE 40 pape catalog LUGER, Dept.
BC-107, P.O. Box 1398, 51 Josaph, MO 84502 1-800-BOAT
KIT o MO {B16) 233-5116.

EXTENSION Handa for Steering Electric or Gasoline
Cuiboards, $10. Alyssa, Bow 1306, Lady Lake, FL 32685-1308

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BGGER, Mon Fowerful Muscles - lastar!! Fres Bookiel!
Unvirsal. Box 6548, Detroit, Michigan 48240

SMALL FOUMDRY Furmaces, Supplies. Frea litersture.
Pyramid Products. 3736 South Tth Avenue, Phoenix, Anzona
B5041

“SHARPEWERS REPORT"  Monthly  Mewsbatier,
Shampening Guidebook. Angle Wall Chart, Free details. Skog
Cormpany, Dept. PM10, 0. 22558, Minneapaks, MN 55422

BANDSAW BLADES, Any Size, Free literature. King Saw,
G541 Tidéwsaler Drive, Morloik, Virginia 23509

LATHES, Mills, Toals MNew calalogs $1.00 Blue Asige,
Box 536V, Hurricane, WY 25526, 304-562-3538

LATHES - INDUSTRIALHOBEY FROM 5205.00, METALS,
SUPPLIES. LARGE CATALOG 5200 CAMPBELL TOOLS
Adnd YEAR. 2100-D SELMA RD., SPRINGFIELD, OHID
AF505. 1-513-3X2-8562.

KUMG-FU Free Lessons. Send $1.00 for Postage MoLisa,
Baom 1785, Degl. PRMATE. Honolulu, Hawaii BEE06

POWERFUL mussclas in 30 days - with bow-cost, proven
methods! Catakog 51, Bodybikd, Box 311, Gairo, NY 12413

PLANS Matal Gym Equipment $3.00 Each, Complede Ligt
52,00 Relundable. C. Miller, P.O. Box 1234, Ft. Lauderdale,
Florida J3302-1234

SPORTING GOODS AND EQUIPMENT

WEIGHTLIFTING benches. machings, weights, other
equipment. Free brochure. Brexon's Gym Eguspment,
Federal Hill Ad.. Milford, N.H. 03055

BINCCULARS 52.98 Opera sare 501d duning 1984 Olyrrr
pics. Salsfaction guaranviesd. Supply limiled. 5.J. Barms
Carmpary, 620 Wes! Okmulgea, Muskoges. Oklahoma
Tae2-0605

FREE 96 page hwiing and trapping supply Catalog
Soubeastern Cutdoor Supples. A3 Dopt-PM, Basser, Vi
24055

STEEL, Aluminum, Brass—Shest, Bar, Shop Supplbes,
Plans, Wrile. CEI, RR1. Box 163, Cameton. IL 61423,

4" METAL Culting Latha $104.50. Tawy. 15048 Proclor.
Industry, CA 91746

SPRUMGER parts. accessories, many saw blade. BAR-
GAIMS, Box 1621, Emharl, IN 48515

“FLISS Free Toilet Tissune Holder. Plans 52.00. T, Dyksira,
1038 Coopes, Grand Rapids, Mich, 49507

BULD BUEHLER S\'ﬂﬂﬂ WORKBENCH
PROFESSIONAL QUALITY! Unwue, varsatiia, rugged, 8-
drawer, easy consirucbon' Guarantesd! Complele plans.
55 95 Send check money arder. Buehiler Swrsa Workbanch,
Aohkn Co.. Dept. PM70. 2575 Fumaess 51, Maplewood, MM
£5109.

MAKE WOODEMW TOYS, whirlgugs, classic autos. swing
sl doll houses, cralts, furnibure with our plans, pars. kits,
supples. Color catalog subscriplion 51, (614 484-4363,
Chierry Tree Toys, Belmonl, Ohio 43718-0063

PROFITABLE WOODEN "COUNTRY CRAFTS™ Made
52,000 one weakgnd, 100 full size palierns and datails onby
5600 Harralle WoodcraHs-PR 107, 12355 Marked, Hartville,
OH 44632

DOLL CRADLE — 5 a reprociction of an 181h cenury
crudie. Ours is handerafted of maliow pine with varnish finish,
Ay bl girl will engoy playing wiih this boautiful cradle, {107
= 22" ¢ plans and maleria list, (PC-1820-34 95). Send ordar
1o Popular Mechames, PO Box 1014, Radio City Siafion,
M York, NY 10001

“SHARP BUSINESS" Sharpenar's Newsleter plus FREE
Bimonthly Buyer's Guida® PO 10542, Springfiekd. MO 65808

ENERGY SAVING

SAVE MOMEY! 100 great ideas tor your home. £2.95 1o
Carilon. P.O. Box 247, Flaasant View, TH 37146-0247

WATER SAVING cxtensmon tube allows evergomne 10 use
tealed as urmal. Whan inslalled, (osdel has two Fush leveds,
one 88 unngl and one for solds. Materal costs. approx
£8.00. gewas lamdy of four a consarvative estimated saving of
al least 25000 gals. yoardy. Simgpie to make sith full detadls
and instructions 51000 Satisfacton guaranteed or full
rafund Send moray orger sl SASE. legal sare lo: Bike
Hart. P.Cx. Box 5187, Grand Forks, ND 58206

FISHING, TACKLE, LURES

FREE Sinker Mold Calalog oser 100 molds 25 shapes
Carmen's. Box 220FM, Wesh Newion, PA 15083

FISHERMEMN Buiid your own ELECTRIC WORM MGRER
Inexpensee - Eagy - Complete plana 3295, J D Markating,
PO, Box 1077 1PM, Springfietd, Missour 65808

RECHUCE Or Eliminaie Your Wirder Fued Bill. Detabs 5300
For BH om Dickssn. 510-2700 w 161h, AmariBo, Texss 79102

SOLAR & ALTERNATE ENERGY

GOLAR, HYDRO-ELECTRIC, WIND FOWER equipmant
CATALOG. 5300, WS 5600 foreign. WESCO, Pox 936,
Radway, CA %5560

ENGINES, MOTORS

SMALL EMNGINES Galore' Free Discount
Engpinies, Box 166P, Ashland, MO G5010.

Calalog

BUY WHOLESALE! Faris for Lawn, Garden Equspment,
Small Engenps, Chainsaws, Minibikes, Karls, More. Includes
mepair manuals. spocially topls. Send B.00 for 184 pape
calalog. Sev-On-Parts, P.O. Box 45731, Depl P.. Somaniile,
MA 2145

SURPLUS Solar cells panal: magrets. Huge selection
Catalog $1. Apphad Photowoltaics, Box 2773, Slaunton, Wi
24401

HEATING. FUEL SAVERS

QUTSIDE WOOD HEATER FACTORY DIRECT 579500
1-800-5-HEATER. Mewman, Box 103, Balbaview, MO 636231

HOME CRAFTSMAN

TOOLS FOR SALE

BOLYS, SCAEWS, TOOLS, WHOLESALE, DNRECT. Guar-
anteed. Catalog $1.00 (Refundable). Camelat, Depl. 44, Box
65, Bristed, Wiscongin 53104

105 COUNTRY WOODWORKING PATTERNS! Enjoy cre-
aling giMs, decorslions, coundry anrmaks, plagques. unigue
“FOLK DESIGNS'. PLUS! “PROJECTS for PROFIT™ anly
E5.95 CRAFTMASTERS, Box 8133 (P107), Wes! Chester,
Ohio 45065

POWER TOOLS AT WHOLESALE. SHIPPED FREE, FAST.
FREE CATALOG. BEAVER TOOLS. CALL FREE 1-800-9932-
27T,

REPLACEMENT HARDWOOD TOOL HANDLES High
guadity. low cost! Send $2.00 (refundable) now: Ozars
Hangie Catalog. Box 3908, Euraka Springs. AR THEE2

UNIVERSAL-Seven Tools-n-Ore Hammer, wrench, pli-
ers, scrawdriver and more. Handies insulated for foem grip
S35 PPD. RYWSS, Dept 190, 761 Bradbum Bivd,
Wesstminstor, Colo, B3030

WOOD Crattsman We Ofter & Lighiwaight Rugged Afurmi-
num Clamps 0-72° Opoening. Colt Clamp Co.. 33 Swan Gt
Batavia, NY 14020, (7181 343-8522

WODDWORKERS! 1.001 handiools, thin hardwoods,
caneng turmng siock. veneers. pattamns. dowels. Catalog
5100 Morgan POIMA4Y, 1123 Bardstown, Louswvile,
Hontucky 40204

OVER 125 FIMLL BIZE PATTERMS! Create profitable
wonden gils, toys, household accessories . mare! Pal-
terns PLUS “Shop Secrels and bDeochure Only $7.00
Accents (P-107), Box 7387, Gonee, NH 03867

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Wilking Fest. Com-
plede ready 1o use-only 351000, Thompson Model PW201-
AVAILABLE FROM YOUR LOCAL DEALER, of oader deract
{Master Charge-Vigza). Datho Mig inc. PO Box 12110
Lubbock, Taxas T452-Phono: (B T44-6774

MACHINERY, TOOLS & SUPPLIES

WOODCRAFT PATTERNG, Windmills. Wishing Wells, Bird
Houses, Fosdars, Flying Duck. Phaasant. Chidoor Planders,
Calalog $1.00. Crafers, 11840 US. 27 North, Dewit,
Michigan 48820

FAVORITE WOOD TOYS, Patlerns, Parts, Wheals, Catalog
$1.00. Toys and Joys, Box B2EM, Lynden. Wash. 56264

PYC PIPE FURMITURE Plans. Kis And Supplies Froe
Brochure. Casual, Box 208, Tewksbury, Ma 01876

METALS, Plastics, Faslaners, Fiftings .. . Calalog 52.00
MEBM. 18170 Davidsan, Brookfheld, Wi 53005

LATHE OWNERS, Quick Change Tood Post Starting at
$59.00. Plans $15.00 KAF, Box 7834, 51 Joeseph, M1 45085
616-429-7050.

BEST Pricws. Wondworkers Machinery Catakog Fres.
MeKilligan, PMCB?. Johneon City, MY 13780
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FULL-SIZE PROFESSIONAL PLAMNS - Calalog 32,00, Ower
200 professionatly designed plans for bulldsng hemituse
Tradeional, Early American. Fumiture Designs, Inc., CP-87
1827 Eimdale Ave., Glemiow, IL BO02E

STEAM EMNGIMNE KITS Power models a1 savings 1o you!
Sand £1.00 1or Uteraiure, P M. Research Inc, Depl 7 RD 22
Bon 289 Wellsville, NY 14895

BEAUTIFUL WALL CABINET holds 280 audio cassaties &
accessories, 21x36x8. Detatad plans S600 Bill's Shop
Tesied Plans. 185 "0 51, Sail Lake City, Utah B4103

WOOD, WOODWORKING

START Full Or Part Tome Business Manufaciunng. Engi
neiring And Surnseying Slakes. For Hlustrated Bookiet S
Samplea Sand 31495 To: Cibods, Inc, P.O. Box 1555
Boerne. Texas 7B006-1555

SQUARE DEALY Fishar's Combination Square, Cenlor-
Tnder, Pratrashor And More® S18.85 Dolvered! WAVERLY
WOODWORKS. Route 5 Box 1204, Forest, WA 24551
Qrders. 1-B00-237-5328 Send lor FREE WOODWORKER'S
CATALOG

WOODCARVING TOOL CATALOG FREE Finest Ouality
imported Tooks Frank Mstiermesar inc. P 0. Box 2P, Bronx
KLY, 10485

hew Design. Sharpening Jip. Grinds Perect Bevels. FITS
ANY BENCH GRINDER. Simple Wood Constructon. Plams
§358. Money Back Guaraniee AR Lapham & Co.
Craftsmen, 5757 Westheimer, Suite 3-239, Depl 1107,
Houston. Texas 77057

BABY CRADLE PLANS
BACK AGAIN BY POPULAR DEMAND
THE full-5ire baty cradle plan of . Wright Heflon s once
again available lor a bemited lame only. Buy this plan and
build the finest heslsom gualdy cradke, designed far 1he
mast discnminating craftsmen and furniture connolssewns

Sand 51000 1o CW. Helton. Box 5333, Pasadena, Texas
17506

BUILD ROCKING HORSES! Size 25" x 36", Plan 4245 for
58.00. Sipe 35" x 567, Plan =400 for 51050, postpaid. NY
rasidenls add tax, Aemor Procucts Box 44540 Easl
Moarthpor, WY 11731

PLANS, BLUEPRINTS, PROJECTS

PLAMS FOR 250+ TOOLS, Catalog 31.00 Aefundabie
‘Wood-Me1, X314 Scholl, Pearia. iL 61604

BANLD A Redaal-Cuplsty Wall-Systern With & Saw ard Drill!
5500 Associates Hox 202057-PM. Columbus, OH 43279

BLOWGUNS! Make your own Poweriul, accurale, Plans:
1385 Bellon Entergeses Inc., Box 305, Staten Hland, WY,
o

LINIFIED Field Explanation 34 .00, Box 382 Bel Clare Acres,
5t Chowd, MN 56301

WATERBROODM sweeps hardiop sreas fasier, batler, inss
expensive, $100.00 vatue. Make [or under 330.00. Plans
ireslruschions $5 00 SASE. Butler. 5961 Sunny Lane, Paradse,
Calif 95569

BLUEPRINTS 77 Classic BARNS, WORKSHOPS, MiNI-
BARNS, GARAGES. Calaling %4 Relundablea)
Ashlandbarms, P Buileromeok, Ashland, OR 97520,

172 TRAILER PLANS Motorcycla, Unility. Car, Constnie-
teom - Strong, Streamiined, good Inoking, aasily baslt Cata-
log %400 {Aslundabie) Tag-Along. Box 15107, Salem, OR
97309

WATER BALL DN CANMON Lisnz compressed air from
tire pump. Renge awer 30 Accurate! Awesome Powar
Compilata Kit 538,95 Plans $5.00. Hydeotech, 4435 5. Ausal,
Suile 163, Tempe. AZ 85262

KEW DOLLHOUSES FOR 12 INCH FASHION DOLLS.
Siriple plans for a two-story dollhouse send 3500, oraSin 4
dolinouse, oybox, desk. seal, snd garage send 57.00. TWO
SIDED EASEL adjustable for adults o children send $5.00.
Low maerial cost and greal MONEY MAKERS fos the shop
or flea marked onthusias) ABC Enginesaring, 1731 Bluebird
Court, Melbsurra. Fl 32935




LOG CABINS & "A" FRAMES

NORTH AMERICAN LOG HOME INFORMATION CEN-
TER=—independant source ol consumers informalsan on log
homas, Publighas Lo Homes Annueal. comprehonsivg dirgs-
lory and buyer's guide and Log Homes Consfructon &
Finance Gukdebook (31095 each) Sponsos log homa
building seminars. To cedér or oblaim mlormation, wrile
Log Homes, P.O. Bax 370. Dept. PMI0, Hermdan, VA 22070
BO0-826- 3863

FOR THE HOME

HIGH TECH COATINGS. * Stwc-0-Flex' textured finish is a
flexibia slucco-iske matenial 1hat looks like fradional stucco
bt won | chip of crack. “Litghne” nafural wood lsnish adds
baauty and protection to new wood. Both products are easy
1o apply. water clgan wp. Perma-Chnk Syslems, Box 2603,
Asdmond, WA 8807T

HOME Secunty system. no elecincity no baltery, works
evary lime Detals 25¢ Meno Engmeening Serdces. 110
HAathipurn A, Iskinglon Ond MBART Canads

HIDE YOUIR HOUSE KEY! Claver holder looks like 8 rock
£3.95 Hamlin's Inc., 2383 Meadow Lane, Cayhona Beach, Fla
3014

SUPER Shears By Kershaw, 8' 7 scabhard. lanyard, Cuts
just aboul anything. 512 85, Rainbow Vallery Express. 42301
Tambrsck Drve, Parma Ohio 44134

HEW INVEMTION. Hang lawn and garden tools, snow
shovels, rdas wilh 1he S-TﬂI.EEHH Fris handlgs * g cia-
V' aded -covmplete with Stainkess Steel hardware. §7 00 sa
SERVICE PRODUCTS, 43 Firth Road. Rexlindaks, WA 02131

PLASTICS

CASTOLITE Liquid Resins and Moldeng Supplses to cast
mmbed. coadl. fiberglass. repair and reproduce. in indusiny,
laboratories, cralt work, Calalog 5200 CASTOLITE, Dept
A7TMUPM, Box 351, Woodstock. 1l BO0GA

PLASTICWORKING, Supplies. plans, manwehls. videos
Free catalog Bewley Assockates, Box 7280, Moore,
Oxlahorma T153

DO IT YOURSELF

MAJDR Appliance Pans Supply Model & Brano. Appliance
Parts, 2518 Whitney Ave , Hamoen, Gt 06518

BELT BUCKLES for coind or slones, specially buckles
fewedry mountings. cul stones, clbck works, Wholessls
caladog 25¢. Eloxite Corp. BOG' 7 10th Stresl. Wheatland.
Wyoming 82201

ELECTROPLATING. Compléte Texibook Electroplate
Matahies NonmetaMcs 51195 Datmls Free Tiogx, Pabn
Bay. FL 32906-003%

INSTALL YOUR OWN IN GROUND SWIMMING POOL for
as low a5 §1,685.00. Chosweck Pools. Rl #26, Cheswick, PA
15024, 412.274-5400

ARROWHEAD MAKINGI! Inexpensve Fun Hobby, Free
inlarrration. Comenons Cralts, PO Box 5012-8, Cendral
Point. Oregon 97502

PROJECTION TV . Comvedl your TV 1o propel 7 Faol
pechure . Flesults comparable to 52 500 projectors . Tolal
Cost less than $30 PLANS AND B LEMS 521.95%
Hlustrated informaton FREE, Macrocoma-BR. Washsngion
Cromging, Pennsylvaria 18977, Credilcard Orders 24HRS
{215) TA6-3373

431 Catalogs Listed Sourges for Anything' 3500
ureciosy, Box, 92452, Atlanta, Georgia 30314

HOW TO- VIDEQ TAPES VHS of Bets ELECTRICAL
REPAIR for homeowners maplace swiches. plugs, lights,
fixburas Salely, send $2895 10, Maional Cansruction
Counceling, PO, Bor 8043, Gallalsn, Tn 37066

OME WAY GLASS turn any window inta ane-way glass
Instrisctions 55 00. Lee, 7245 Pittville, Philadelphsa, PA 19128

LARGEST SELECTION of now I books. FREE CATA-
LOG! Hillversum's, 12311 ME Glsan, Ogpt. 207PM1,
Fortland, Oregon 97230

COMCRETE AND MASONRY GLIDE for srmall horme pro-
ects. lustrated booklel. 5495 DL Batles, 5711 John Sener
Highway, Knoxville, TH 3M812

SAVE Momey Doing Your Own Plumbing And Repair
Semnd £10.00 For Book OF insbructions and lllusirations. 5
Sandars. Box 1445, Burlingion Jci. MO 64423

MAND TUNING KITS, books and fools for piano regalr
Send 50¢ for calalog o CMS-Depl. P11, Box 541, Wayna, MJ
074 70-0641

HANDHELD METAL DETECTOR Finds nails, |.'un|:|u|'l:
papas le i walls. Wribe or send $8.95, Baker Sakes, P.O. Box
847, Coleon, CA 82324

BURIAL, Cremalion Save thousands Do-i-yoursed juner-
als. Sample procedure package includes book, lape, haems.
$12.85 Funeralkit, Box 1807PM, Vashaon, WA B8070

LEARN VENTRILOOUESM! Guaramsed  Instruction,
Supgees, DUMMIES. inlgrmation Freal Maher, Box 430-PM,
Littkeban, Codorada BIED.

GLUIDE TO PLUMBING-How 10 1or Homaowners’ plumbing
systam. Complata with instrections, diagrams. and photos
Send §7.35 postpaid K & M Mad Order, Dept 214, P.O. Bax
B8, Sussax, MJ 07461

MUSIC BOX WORKS 800 Tunes. 16 pg Catalog $2.00
Music Box Woeld, PO8 7577, Rego Park, NY 11374

STOP NEGHBOR'S LOUD STERED. FAST! Simyule plans,
instriachions,  Legal 57. BAILEY'S, 4MM  Wesl
Commonvwaatin, Fulerion, CA 92632

CHROMELUIKE Electroplating Kits. 517.95ppd  Catalog
£1.00 Judsoneo, Charles, Charokes, LA 51012

FREE!  insider Magic  FRepor.  MAGICIANS
INTELUGEMNCE, 13580 Sheridan, Amharst, NY 14206

FREE Magic Catlslog. Enclose 50¢ Postage Winkler s
Warehouse O Wanders, 240, J Doyle Road, Qakdale, CT
DE3T0

“JOKES!” “MONOLOGUES!" “Kayo's” Newesl “KNOCK-
OUTS" 3699, "KAYD Harris. Box 1567, Portland Oregon
e

HOBBIES & COLLECTIONS

MAF & Historical Military Coliectibles. FREE cafping.
HALA, Box TA06FS, Lalayetie, CA 94549

ARTS, CRAFTS, SUPPLIES

CLOCK WORKS. Wood clock blanks, rockhound sup-
ples, belt buckies, cul stonaes, atc. Wholesale calalog 25e.
Elauite Corp., B0&' 2 101h Streat, Whaalland, Wiroming 82201

STAINED GLASS SUPPLIES: EXCITING SUPER
CATALOG-PM 31.00. CORAN-SHOLES INDUSTRIES, 508 E.
SECOND, BOSTON, MA 02127

MELITARY Modals Catalogue $1.00 Subscnplion Yearly
S6.00 Vernon, Box 1357PW N Baldwn, NY 11510

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PING, DECALS.
Free CatalogQuates. Rush Skaich. Stadn, B1F Jane, NY.C
10014, (217 9897253

“GETTING Startedd in Staineg Glass. $1.00 Whallemore
Ehox 20EST, Hamower. Mass, 02339

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

STAINED GLASS Supplies. Complete calalog 5200
Sunshing Glassworks, 35590 Hardam. Buifalo, NY 14215

QUARTZ CLOCK MOVEMEMTS—digitals $1.50, sposy
resin £7.50. foil prms 95¢, music movements §1 40, com-
plete clock kis $6.50. components, plans—much mone! 64
page wholesale catalog 5300 (credited). Sieabar. PO Box
463P, Andover, b 078210463

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

CARTOON for Fun and Money!'!! Free Bookiet' ! Carloons
Box 406144, Detrod. Machigan 4240

FREE List 1o Senous Collectors. 30,000 ndian Artilacis,
Pois, Spears. Axes, State. Beatwork Caddo Trading. Box
669, Murirpashara, AR 71958

INDHAN Filics L=t 50¢. Indentificalion Guide Book 311_44
Arrowhaad Samples $20 00 Secnst's. Doerfeald, MO 64T

ANTIQUE GUIDE. ENTER THE EXCITING WORLD OF
ANTIGQUES. Updated 1987 Manual Aaveals An Explosie
Grawth In Value Of Early Amencan ems. This Financeal &d
Baoth Encourages In Some Colkaclibde Categones And Cau-
lezne In Othars. It Tells You The Marke! Value CF What You
Own—¥Whal You Want To Buy Enclose 5895 FPD. Living
Benalia, 310 E. CamalbBack Road ©5ISPM. Phoanix, AZ
a5016

LEARN 5Sign Painling, Pin Siriping. Free Catalog
Kaufmann Company, Centeriown. Missour 5023

BEGINNERS SIGH PAINTING VIDED 80 men ecludes
booklet §31.95. School of Lottering. 513 E. Hawthorme, Fort
Wayme, Indiana 46806

AFRICAN CURKDS verdile stomg carings mpdermn sculp-
lures standing plaques send 520 1o Advertser. PO Box
723, White Rives, 1240 Republic South Africa. For cobour
chlalogue sample plaque. Dealer s inguaries imvitod

MILITARY INSIGNLA,ETC,

“CARTOONING!” “INSTRUCTION!” § BOOKS 5800 Harers
Box 1367, Porland, Cregon 37207

MODELS, MODELS SUPPLIES

U5 MILITARY ENSIGNIA Large Catalog. 52 00 Saunders.
Biow 3133P%4, Naples, FL 33939-3123

STAMP COLLECTING

FIRTHG CANMNON Model Plans CATALDG 52.00 GREEN-
PMIOT, Box BRZ, Shatimar, FL 32573-D852

RADID CONTROL Airplanes. Boas, Heicopiors, Supplies
Big Dacounl Cataksg £5.00 (Pelundable), Modalers Supply.
Bax J10P, Eclectic. AL 38024

“STEAM ENGINE™ Unague Assambhed WORKING Model,
Huns approximataly 15 mainules, Fusl supplied. Has WHIS-
TLE oscillating brass CYLINDER AMD PISTOM. Regular
53195 BUMMER SPECIAL! $49.95 Frepac. Extra Fuol 52.75
COLORED STEAM CATALOG, SPECIFICATIONS of TRAC-
TORS, TRAINS, LIMOUSINE, RAOADETER, TAUCK, MARINE,
FIRE EMNGINE, STATHIMNARY EMGINES and ACCESDRIES.
54 9% {refrndable) Coloded Circular §1.00 STEANM POWER
BOOK 1 colored pages 5455 LARGE DISCOUNTS. Wil
ship C.0.0. CAAMOND ENTERPRISES, Dapt. PRI, Box 537,
Blexandra Bay. NY 13607, PHOME: [613)475-1T1

TOVS, GAMES, KITES, PUZZLES,
NOVELTIES

QUEST, The exciting bible knowladoe geme As spen on
TV, SHOP sarly! Spacial CHRISTMAS offor. 5785 por gama,
v for 513.007 includes shippeng! PLO. Box 80587, Atlama,
GA 3366

CALLIOPE - Bring backihose noslalgic circus sounds with
a mini-calliops you buwild of pine, pipes and ofher at-hand
ratersals. Perhact for your child or buddmg family musician
(PC-1830—54.95] Drder from: Populor Mechanics, Bowx 1014,
Radio City 5ta., New Yark, NY 10101

MAGIC TRICKS, JOKES,
VENTRILOGUISM

PROFESSIONAL Magic! Hupa catalog. over 1.000 Tricks
and Books, 2450, Hank Les's Magic Faclory. Dept. PMIO,
125 Lincodn Steeel, Boston, MA 02111

FREE! Warlds Loading Movolly Catalog. 1600 Jokes,
Teicks, Scence, Sposts, Hobbies. Johnson-Sméln. F401,
Bradenion, Fla 34200-3786

50 YEARS Old liteen difterent United Slates, ower lilty
yorars oli-2ug with approveds Jazon, Box C11-F, New
Rochelle, Hew York 10804

107 Dhiferent Tnamgles, Space, Anvnals. Ele. 34 00 Value
Only 10z Approval  Fayelle Stamps Dept  418M
Fapatlevillo, NY 13066

2,000.000 stamps 150 counlres 3¢ mach. HBelden, Box
4149, Dearborn, 48126

DONT PAY TOO MUCH FOR STAMPS Buy from fallow
codiecions. Also =ell 1o ar trade with obther Colloglors. Send
£39in posiape bor complete dislails. Seatide Exchangn, B29
Lynnhawen Parkway. Suite 114-138M. Virgina Beach, VA&
352

350 DIFFERENT COUNTRIES! Free Packal Pricelis] King.
Bos 101, Smidhliekl, Pennsytvania, 15478

FREE Packat. Reguast Worldwide Approwals Casmal
Siamps, 124 Gale Place. Rnverdale, NY 10463

FREE 25 World Wite Slamps Plus Free Catalogue With
Crver 2,000,000 Slamps Mo Approvals. Jettersas, 3480
Mwitebell Wesl Bloombeid, M 48033

S0 DIFFERENT O U5, between 1861 and 1593% . 51.00 Eq
Rioush, 423 Shapard, Mansheld, Ohio 44207

FREE Gift With First Purchase. U5, Approwala And Wanl
List Service. 20¢ for Handling The Stamp Boutique, P.O
Box 456, Madion, N4 07940

0D U5 slamps on approval Sherman, Box 15385E
Pritadelphin FA 19111

“INVERTED ERROR™ + 100 Dvfterent Uinited Siales, S0¢
wilh approvals Lurny. P.O. Box 7088, Silver Spring. MD
2T

200 DIFFERENT Canada $100. Workiwide npprovals
Cmbagphil, Box 66, St-Jarome, Canada JTZ 5TT

{Continued on nex! paga)

POPULAR MECHAMNICS® OCTOHER 1987 15/



STAMP COLLECTING
{Continued from preceding page)

FREE COPY Couniry Music Trade Magazinge. Box
B21TPM, Jacksonyille, TX 73766

WORLD Wide Stamps mounted in books on approval 2¢
and wp. TRAUST STAMP COMPANY, P.C: Bon 100-P
Jdarmaice, HY. 11438

FREE! Surprise Collection willh approvals. Gowdd, Box
750128, Patalema. CA 94975

POEMS, Songs Wanted. Free Recording Publishing.
Broadway Music Productions, Box TO3EPM, Sarasola, FL
13578

ABECEDARIAN

OME! Two'! Throe! Cant Sral-'np Approvals. Pegardiess
Catalog. Kiosier, 4164 52nd 51 San Dego, CA 821058

FREE Worldwsda Packal. Penny approvals. Froehlich, Box
1TTDA. Ping Flivar, W1 54885

BARGAIN 100 World-wide Starmgs 252, Cuality Approvals.
A Parker, Box 143, West Brookheld. Ma 01585

100 Diffarent U5, 25¢, Apgrovals, Bradiey, Box 425F,
Midlothian, WA 23113

COLLECTIBLES. Bud, Duck & Waldite Slamps & Prints
Frea Calalog. Depol. Depd. 005 Sullevan. IL 61851

LLS, & commemaorative plate blocks or 30 mint Commama-
raliens §1.00! Appravals, Gordon Davson, Conloocook, MM,
o2z

1000 Siamps 5255 - Guaraniead Worth Cwer 530 a1
Standard Catalog Prices! Money Back H Nol Defighted
Approvais. Kenmone, OT-106, Milord, NH 03084

ISRAEL 15 Duterant 10¢ Approvals. Sam Chazen, Box 666,
Dalray Baach, Florida 33444

FREE. U S Minl picloral sel complate. Miml agprovals
inciuded  Hildebrand, Box 4867, Santa Clara. Califorma
BSOS

FREE & Canadian stamps with approval request. Briner's
PO, Box 5607, San Males Calvormia 94402

OUR spproval cuslomars say. GREAT SELECTION,
GOOD PRICES, BEND MORE. Isham McConnall Box 95
Mutting Lake. M (1885

MAKE MOMNEY Collacting Stamps, Guide talls all, How to
stari. Whare lo buy and sall $300. Marley's. 211 o Terrace
Awa.. MY Varnon. NY 10550

FREE-21.00 Picional collecthion. 22¢ postage. Gans TIES
Sisteenth, Matioon, IL 61338

FREE giscoun! catalogue with X different worbdwide
$1.00. Stamps,. Box 15258PM. Sarasola. FL 34277-1258

100 Used American And British Gommonwealth Gom-
mamoralives And Picionais, §1.00 With Cuality Approvals
555, Box 208, Wales. WI 53182

AEMARKABLE BARGAINS! Collect the workd or pan-
nias per slamp. alko %813 @1 3P catalogee Wrile for
approwals loday! Jareo, Box 412, Worthinglan, OH 43065

CAMADA, 25 large. 20¢. World approvals. KSG, Box 651,
Melsen, BC Ganasa VIL 5R4

ICELAND coflection. 20 different 51003 Approvals
Sandall. Box 13725, 51, Paul 55113

LIGUIDATIMNG Tremendous Oid Accumulation. Bargain
Lists Fres. Alatalg, Maymurd, W 01754

YOUVE GOT OUR STAMP OF APPROVAL ON THIS! 200
worldwide stamps plus specisl packel worlh 318 Scobls,
anly 50e!l Cusiom made approvals inciuded. Don'i mess
aut! Order mow RAJ Enterprizes. 2430 E Delana,
Springtiald, MO G5804,

SPACEOPHOBIAT Buankspacedis' Monaco Nudas plus
Inirty worldwide. 10c with approvals B Box 377,
Newtnn, MA GZ161

250 WORLDWIDE 25c. Approvaks. J Martin, Bax 245,
Naw York, NY 10023
“"I_ﬁ'l Worldwide stamps 10¢. Approvals
24166-AE. Indianapolis, IN 46224

WALT Disnoy s Donald Duck Birinday Celebraiion -
Freg! “Approvals plus 101 Bonus Sets. William Degms,
F26A Race. Ravenswood. West Virgima 26164

COINS, TOKENS, CURRENCY

LEARN HOW. Callect Coins for Prolil, Invesimant. [nhor-
maitive Bookied 33,000 Ingram Emerpreses, 533 MoMichae
Place, Helsade, New Jersey O7T206

MEXICO'S LAST SILVER DOLLARS SET OF Elewan coang
conseculive dafes 1957-1967 GEM BU MORELES PESO.
Cnly 56 95 postage paid. FREE with purchase BU PYRA-
MID Coin. INTERMATIOMAL SILVER CORP.. P O. Box 772,
El Paso, Tx THI01. Tel 915-544-2226 (SEND US YOUR
MEXICAN COIN WANT LIST) WHOLESALE PRICES,

PHOTOS & PHOTO SUPPLIES

O ———————————————————— .
FEWLRED MAGNETIC Calendars Defaits Mini
Mags . Depl C. Box 2733, Lynnwood, WA 58036-0805

White. Box

PLAYS, SONGS, MANUSCRIFTS

FRAEE SONGWRITING SUCCESS BOOM! Top Records,
Box 23505P84, Mashville, TH 37202
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DANGERCUE! Don't Dalay. Family First Aid Guwde could
save loved onas. 2496 Francis Phillp rn:arpnratm, Box
272, Sea CheM. N.Y. 11579

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDIONS, NEW, USED. Elpctric. elecironic. Cordo-
vas, concérlingd Butlon Boxes. Hohfers We Buy. Sall.
Trads, Enchangs. Aepair. Tune 50 Years Expanence If
Dealers unavailable. Call or Write lor Brochures, b -

PIANG TUNING PAYS - Piano tuning - Electronic organ
sarvicing. Learned sasdly at homa Froe bookiel. Niles
Bryant School, P.O. Box 20153, Sacraminto, CA 95820

L-EARN Clock Repair, Enjoyabbe. lucratwve. Free Dedalls.
School of Clock Repair, 8313 Comedbout Way, Rm. M,
Auwendaw, S0 29429

AUTOSUGGESTION. Skeap-learning  haadquariers!
Tapes, records, tbooks. Gegantic catalog free. Fesearch
Agsociatson, Box 24PM. Qlympla, Washington 98501,

UNIWERSITY DEGREES By Masl. Accredited Bachelors,
Masters, FhD's. Frea Facts Revealed. Careprs-PM10, Box
470886, Tulse, QK 74147

LEARN Auctioneering - Free Catalog. Nashvitle Auction
School, Box 2028, D=4, Colymbia, Tennesses J8402-2026

card, WVisa And AMEX Accepled. CASTIGLIONE
ACCORDION, 12644 E 7 Mile, Dabroit, M 48205 313-527-
1595/1-800-325-1832.

ELECTRIFY Player Ptanos, Pump Organs Quickly. inex-
pansvely with Lee Silent Swcton Units, Write: Lee Music,
PO, Box 308F, Culvar, Oregon 87734

PtANOS, PLAYERS, PUMP ORGANS. Aebuitd and repair
Catatog ol “"How-To" books, $2.00 (refundable). Vastal
Pross, Vestal 11, New York 13650,

INTERNATIONAL VIOLIN COMPANY, Catalog for instru-
ment makers. repairers, Imporied tonewood, 1ools. var-
nishes, parls, accessoris, Slnings. cases. Europoan ine
strumanis, bows. Assomble yoursslf violin and guitar kits
Catalog $1.00 includes 10°% discound carlilicatie, Degt
W, 4026 W. Belvadera Ava , Baltimare, Md. 21215,

VIOLIM, GLNTAR, ete, making malerials, Sccessorias,
books. Cefalog. $1.00. intesnatianal Luthiers Supply. Box
580387, Tulsa, OK T4158

ACCORADION Top Brands, Cordovos. Buy Direct. Tre
mandous Discounts, Trades scoepbed. Freo brochung. PM
Accordion-0-FRama, 1€ West 19th Stroet, Mew York, NY
10011 Phone 212-875.9009.

EARNMORE |N 90 DAYS. Free 1887 catalogue describes
200 swoccess proven correspondence Diploma courses.
Granton Inshtute. 2634 Agelpde Sireat West, Toronto,
Canada B5H 13

PARALEGAL GRADED CURRICULUM. Approved bn-
dapth  fraining by correspondence.  BLACKSTONE
SCHOOL OF LAW: 100 years of lagal training. Wrila for lres
calabng. P.O. Box T80806. Dept. PM, Dallas, Texas T5378

BECOME an Electronic Or Video Techaician in onky 14
moniha Frnancial Aid, Placement Assistancs and an Asso-
clate’s Degree. Call Now! (214) 263-7613 Dallas, (213) 595-
166 Long Beach, or (713} 956-0010 Houslon, VT1

LOCKSMITHING, Unwersal School of  Master,
Cormespondence and Shop Traiming Box 214852PM,
Sacramento, CaA 35821

COLLEGE SCHOLARSHIPS Available® Everyone Eligible
Guarantesd. Fres Inlo Packel. Shelton Associates, Box
SE-PM, Mewark, NJ 07 104,

LEARN Landacaping Al Homa. Fres booklal. Litetimea
Career Schools. Depl. A-285, 2251 Barry Avenws, Loa

INSTRUMENT Kis! Build Appalschian and harnmered
duktimers, banpes, mandoling, aven harps, harpaichords
Freg Catalog. PM Hughes, 4418 Weast Collax, Denvar co
BO204

Angeles, Californa S0064

DETECTIVE Professson. Easy Mome Study, Free Lapel
pin, cortificate. fulure. Protessional Investigeter Training
Schogl, Dapt. CF, PO, Box 41256, Los Angales. CA 20041

SELF IMPROVEMENT

CONTROL YOUR PHOBIAS. Don't lat lear cause you to
panic, informalive booklel, Dotails. Fhobia, Box 388184,
Chicago. IL 60636

ASTROLOGY How 1o chart your horoscope 55 Carver
Qifts, Swite 118, 5350 Jackson D, La Mesa, Ca, 52042

SMOKERS: Proven slag method withoul alvess. Sand
£2 00, Smokers, 2509-25 Ava.. Regina. Sask. Canada, 545
4E8

HIGH SCHOOL AT HOME, MO CLASSES. Low monihiy
paymanis. information free. Cur 80th year, Call 1-800-228-
5600 or write Amarcan School, Dept, #4345 G50 E. 5810 51,
Chicago. I B637

LOCKSMITHING. Free book. Locksmithing Institufe,
Dept. 310-107, Little Falls, N.J. 07024

MOOMSHINE historical and Instruchional taxt with [Hus-
trations =ond 35 1o, Polygon, PM B4 Armnold Awe, 'W.
Babylon, .Y, 11704

STUTTERING: How | quit 51155 Strain, Box 3628,
Homosassa, Fiorica 2647

LIVE LOMNGER, Feol Healthier. Report thows how Lo
semaan Healihy and Mendafly alert up to 100 years old
53.00. Ray Company. 32 Stone Lane, Levitiown, Neaw York
11756

LOSE WEMGHT/STOP SMOKING, Permanently Details
5100 Hypnotherapy. Box  188M. M1 Pocono
Pennsyhvania 18344

EDUCATION & INSTRUCTIONS

HEARING Chapters Share Acts 2.41-47 Avoiding Hall
1127 N.E Fifth 5t.. 32670

TERMPAPER Assistance 15278 papers available! 304-
page calslog—rush 5200 Research, 11322 Idaho
2 206ME, Los Angebas. BO025. 213-477-8226

“JETGAS TURBINE CAREERSB!" Homestwdy - ihoory,
maintenanca, gverhagd - [hploma awarded, Amagrican Jot
School, Department PM-85%, Darby, Montana S9825. (406)
3ag-2100

RADMESTHESIA, Radionics Dowsing E.S P Courses
and Equiprnant (Hustrated Calalog §1.00 {rafundabla) Es-
ftablished 27 yoars. Dept. PMR, Bruce Copen, Highfnid,
Canehill, Sussex, England RH1T TEX.

SUPER-INTELLIGENCE! Arazing resulls quaranised!
Infa. EDEMIP, Box 1482, Clendora, TA 21740

HAMDLE YOUR OWM LEGAL AFFAIRS. Be a Paralagal
Accredibad Allorney Instruction. Home Study, FREE CATA-
LOG. Southern Gareer Institule, Drawer 107PR-21548
Boca Ralon, FL J3427. (305 M88-2522

EXTENSION And Pos-Graduate Awards in Philosophy,
Art. Scence. Bolanic, Medicing, Homaopaltvy, Radionics
and glhers, 30 subpects Curficular Tree [asrmall $1.00
refundable) FRegistrar, Sussex College of Technology.
Hightsaid, Danehill, Sussex. England

HOW to gel University Degress fram home—Hanaam,
Box 133FM, Far Rockaway, New York, 11661

PROFESSIONAL MONEY MAKING CAREER N REAL
ESTATE APPRAISAL. In-Horme Sledy Course, Pacile Sabe
Collega, 3755 Avocado Bled. Depl. 414F, L Mesa, CA
S2041. (E18) 447-5607.

BACHELORS, MASTER'S, DOCTORATES, awarded for
independant studywork aoperignce, Accrpdited, worig
wide  unveprgilies.  Details: Counselod, Box  1082ZM,
Kermplville, Dntario, Canada KOG 1J0.

DETECTIVE training homa-siudy program. Free infor-
matign. Global, Box 191 PM, Hanover, Mass. 02319

BECOME A PROFESSIDNAL REAL ESTATE APPRAISER.
Earn Corlilication. Home Sudy or Classes Atlanta, Los
Angeles. Free Informalion. Mational College of Appraisal.
BO0-323-4542.

SCHOOLS

WORLD WIDE COLLEGE OF AUCTIONEERING, INC.
Since 1933 Term Soan Frae Catalog COL. GORDOM E.
TAYLOR, Box 944 Depl 10 Mason City, 14 50401, 515433
5242

EMPLOYMENT INFORMATION

FREHOUR! Thousands ol Lrained techmcians nesded
nafionwide No experience necessary. To learn how send
31 to: Cal West Communications, 4233 Spring 5t., Ste. T4,
La Mesa, CA 82041

JOBS, CAUISESHIPS, TUGE, SHIPE, RIVERBDATS, DIL-
RIGS: Womean-Man. Work month-Horms month. USA& +
Crgrsaas. Inlormation $3.00. Marine Employment, Box
A07, Central, IN 47110

{Continued on naxl paga)




EMPLOYMENT INFORMATION
[Comtinind trom pracsding page)
GOVERMMENT Jobs Available! $567-§15.67 Hourly.
Frea Report. Box 30873-L. Okiahoma City. OK 73120

SOPHISTICATED EXECUTIVE SALES High Commission
Enclusiva Territory Possible Call Mow (B001426-7 788 in NY
(ZL24TTEI1D,

OUT INTERVEEW the compelition, Enhance inlarspws,
Wmprovi resurni, Powarlul techniguees 1or your job sparch
Free Details, SASE; Cadar Glen, 4686 Athey, Marnson, M
ABG2S

INVENTION MAREETING. FREE INFORMATION. REPRE-
SENTING MAMUFACTURERS. Patmart, 77 Fullon, 260,
Fingneial District, New Yark, NY 10038

INVENTIONS: Free information on ofiering your inven-
tspn for sale. Kessler Sales Corporation. C-5-1W, Framant,
Ohig 43420

REAL ESTATE & FARMS

GOVERNMENT HOMES. DELINGUENT TAX PROPERTY.
REPOSEESSIONS, CALL S05-58T-6000 EXT. GH-20424 FOR
CURRENT REPQ LIST.

BROADCASTING pays Big' Be a DAV 525000
$150,000 possible Empenence unnecessary. Froe progd’
amazeng industry secrels. Broadeasting, Depl. 214 323
Framkhn &A-295, Chicago. IL 60606

JOB OUTLOOK INTD 1990°8. For Major Occupalions
Send 52.00. Mascor Publshing. 4807 Bethesda Ave . Suite
344-4, Bethesda, MD 20814

MARKETIMG Represaniative: Exciting product, rebusids
front end parts. Commissioned position, many areas
Advancement, loads, redgrders, Iraining. Noed aggresswe
automotive altermarket go getters! Write to: Mindo. Inc..
9410 Airport Hwy.. Monclova, OH 43542 or call: 1-800-634-
2683

CANADIAN COUNTRY PROPERTIES. Acreages for re-
craghon, developmeant, Tarming. fishing, hunting, inwesl-
men, minarals, slc. OUR TIND YEAR. Terms available.
Titles guaranioad. Calalog airmailed £1.00. DIGHAM
CORPORATION, Dept. 458, 370 Duniop St West, Linit 807,
Barrie, Onfario L4N 5R7, Canada

UNITED MATIONAL REAL ESTATE . . . New FREE Cal-
alpg! Top real estale values cossi lo coast. Full Golor
Pramiar Progariies section. UNITED For every type
of roal estaie’ UNITED NATHOMAL REAL ESTATE, 4700-FM
Bofloview, Kansas City, MO 641313

CALIFORMIA. Lols Acreage 540 Down. 540 Monthly.
Bex 35301, Los Angeles, 00035,

GOVERNMENT JOBS 516,040 - 559,230°YH. NOW HIRING.
CALL B05-BBT-6000 EXT. R-20024 FOR CURRENT FEDERAL
LIST.

OVERSEAS .. 525000 - $7G.000+. Free Report!
Employment, Boa 19760-AX, Indianagolis, IN 46219

AUSTRALIA WANTS YOU! Big Pay! Transpertaton'
Newest Employmeni Handbook—52.00 Internaisonal, Box
19707-AX. Washington, DC 20036

FREE! Gemstong Sathing Tramning. Homeworkers Meed-
ed, Goldoraliers. Bureau 816, Greendfgid, MA 01309

GOVERNMENT JOBS 516,040 - 559,230 yr. Now Hiring
Call B0S-E87-8000 Exl. R-20024 lor curnen? fpderal list

FOR INVENTORS

PATENT AND DEVELOP Your Inwenion. Registered
Patenl Agent and Licensed Prolesional Enginesr, Send
ler FREE PATENT INFORMATION Every Inventory Shoukd
Have, Aichard L. Mallar, 12 Parksdde Drive, Suite 8, Dix
Hills, NY 11746 [516) 455-4343

SELL YOUR OWHNIDEAS. We lell you how. Send 55,00t
SEl. PO. Box 20 Imperal. PA 15126

REGISTERED PATEMT ATTORMEY Reasonable rates
Edwin 0. Schindler, 1523 East 4 Street, Brooklyn, NY
11230, {718) 169348

REGISTERED PATENT ATTORNEY wWazhinglon, DO
Suburt. Donald A Keltlesinngs. 414 Hungerdord Drve
Rockvile, Maryland 20850

IWVENTORS: Learn how 1o submil your ideas 10 indus-
try. Call free 1-800-52B-6050. Canada 1-800-528-6060
Xaan.

PATENT IT ECONOMICALLY! Fres delails Licensed
gence 1958 Raner Associates, 2008 Fandulag, Pichimond,
VA 23228

FREE haip for Inventors! Mo charge for recordang forms
and evaluation. Affilkated Inwenlors Foundation, 531-B
lawa, Colorado Springs, GO 80839, or Toll Frog 1-800-525-
5685,

JOWN Hational Instiiie For Inventors. Details - PO
Distributors, Inc.. Senaca 5.C 29679-1465

YOUR OWHN FISH AND HUNT LAND
LO'W AS 520/ ACRE $50 DOWN!

BEST araas for fish and game. Government report made
fish and game per square mile. TITLE GUARANTEE. BUY-
BACK GUARANTEE. Bowght thru ESTATE LIGUIDATIONS
ascross Canada. EASY PAYMENTS. Get your FREE catalag
HOW! CANADIAN ESTATE LAND, Dept. PM10, 30853
Bathurst Street, Suile 303, Toronto, Ontanc MEA 244,
Phone anytiree 1-418.TE3-3357

FREE CATALOGS - FLORIDA, GEORGIA. Homes, Land,
Businesses. Piease Specily State & Propery Prederred.
COUNTRY NETWORK, Box J68PWM, Gainesviile, MO §5655-
ABIY (417) 754622

BUY IT WHOLESALE

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

NEW HAMES MONTHLY! WIXED STATES AVAILABLE!
IMMEDIATE SHIPMENT! Adhesive Labels, Compulered -
Guarantead Opporiunily Seekers 200515, 500 §25, 1000
£40. DMhers. ADVON, Drawer B2, Shelley, 1D 3274 Visa'
MC/AmExX 1-B00-592-1868

COMPUTERIZED mailing lmt. Free categones and price
lrsls. Barmas Distribulors, Box 208, Norh Boss, Mew York
14516

FREE samplé of mailing lisis that gol rosulls! McoCann,
32 Maing, Carferel, M 07008

FREE Mailing List Congultation. Details. GOC-44P, Box
1107, Stuart, FL 33494, {305) 334-5205 1-B00-554-5476

HOT kist - many categories. Credi card arders 1-800-843-
0755/1-515-232-6760. List. Box 1033, Ames, 1A 50010

HEGH QUALITY Mailing Lists, guaranieed daeliveranle.
sand for FREE details. Marshall Gilbert Co., P.O. Box
12925, Sealtla, WA 98111

OPPORTUNITY SEEKERSMLM MAMES. FREE SAMPLE.
Veniure-LP. Box 336. Riviera. AZ BG4432

MAMES 1hat really pull, Guaranteed Deliveraple RLUSH
SASE 1o: P.J. Jorgensen, 206268 5.W. Castle Dr.. Aloha,
QR ST007 P

MAIL ORDER BUYERS Computenzed lsts are now avall-
able lor immediate use, Send SASE. Talley's Mailing List,
31 Hodiday Sireat, Suite 3, Dorchester, MA 02122

GUARANTEED ODpportunity Seskers'MLM Compuler:
ized Labels. Fros Sampde. 100510, 200515, 5000525, ATG-
PM. 1-B00-342-0u03, 1-800-237-8468 (UT) VisahiC

EXPERT Advertising Advice. Famous consullani holps
you skyrockel profits. Call now: Jay Reiss (B05) 683-3992.

FRESH HOT NAMES!! OPPORTUNITY SEEKERS. Peel
Stick Labels ~Zrp Soned  GUARANTEED DELIVERABLE!
S00520, 1000°835; 2000860 JA  Enterprises. 509
Brigrwood-PMI0D, Victoria, Toxas 77904

EARM MOMEY selling Gold snd cogtume jgwelry, nngs,
walches-Buy Direct. 130% Below Retail. Catalog 51.00
Anks-PM. 50 Greasnwich Ave. Warwick, Rl (2886

FREE 16 pege PRINTIMG PRICE LIST, ' to 5 colors,
sheels o calalogs. Copen Press, 100 (PM} Berriman St
Brooklyn, K.Y, 11208

ACTIVE Buyors Mailing Lists. Oppartunity Seekers-Dis-
counts SASE. Ark, Box Z34, Imlay, Mich, 48444

PRINTING PRESSES, RUBBER STAMP
OUTFITS

BELTS, Buckles, Key Taga. Hal Tacs, Jewelry, More.
Complets line fast sellers. Big Prafits. Complate dealer set
up. Color catabeg $1.00 {refundable). Anchor, Box J958-
P8R, North Provedence, RI 02811

WORLDWIDE BARGAINS . . . Imparis - Dropship - Close-
out - Surplus - Freebies - |Siamped Envelope). Marmees.
Box 1717PM, Highland, Ind, 45327

400,000 BARGAINS Below Wholesale: Many Free' Ligui
datkons . . Closeculs . . . Job Lots . . . Single Samples.
Free Details. Bargainhuntars Opporiunitses, Box 1439-4,
Hollang, Michigan 4542%

VACUUM CLEANERS " Discount Prices’ New Rainbow
$2596.95. Kirby. Filter Queen, Panasonic. Royal, Oreck,
Dedails. ABC Vacuum Warehouse, 6720 Burnel-PM,
Agstin, TE TETST

CLOSEQUT Jewsiry & Craft Supplies. (Catalog 25¢).
Roussals, 1071631 Dow, Arlington, MA& 02174-T198

CLOSEOUTS! Discounts! Below Wholesale! Frestees!
Information stamp: DOM, Box 20052K. Femaale. Michigan
48280

IMVENTORS! Can you palent and grofil fram youn idas?
Cali or wrile tor your free information package. Over a
dacack o Birwin o AMERICAN  INVENTORS
CORPORATION, 82 Broad Streel, Dept. PM, Wesiheld,
Massachuseits 01086. 1-BD0-338-5656. In Massachusaits
or Canada call {413) 568-3753

UMBGLIE POSTER shows pathwiays 1o success 177 X227,
full eclos. Free Delails. Innomark, PAE2 9330 E&2d,
Minnaapols, MN 55420

LEARMN how Lo olfer your invention for sale or license
Fres booklel oullings procedures, royalty rales, reguine-
menls. Kesslar Sales Corporation. C-5-F1. Fremaoni, Ohio
43420

BOOK: Avoid Piracy withoul Patents' Gelails: Milestana,

PHILIPPINE DIRECTORY. £,234 Items. Details. Ludium
Endarpriges. 285 Broadway, Orcutl, CA 93455

SINGAPDRE, HONG W OHG, TAIWAN DMRECTORIES. List-
ing 11,000 suppliers, 20,000 produgts. Buy direct, Informa:
tign 51.00 Merrick Distributing, Box 2T4M, Marrick, NY
11566

PECAM Products. Wholesale Calalog, Sample. Send
£1.00 & SASE 10 Pecans, 1103 Rwarcrast, New Brauniels,
TX TBE30

FREE BELOW WHOLESALE CATALOGS — 15000
Pagas! 500,000 Amazing Bargains Photographed! Inforn.
rnation: Inlarcontinental, Box 18828, San Anlonio, Texas
TH218-0628.

A5 8788, Twan Fails. ldaho 83301

INVENTIONS Wanted! PATENTVESTMENTS
INTERMATIONAL, 1050 Conneclwul #3000, Washinglon,
OC 20036

INVENTIONS WANTED

BUY MRECT, Woridwide Bargains, Botow Wholssala,
S00.000 ilems. Write:  Invbernadional, Box  1EG03EM,
Mashville, TH 37216

START Whotedahng from scraich . . Dropship! |Im-
poria! Fresbies! Samplas! Catalog $1.00. J8 Products, Box
41420 PMW10, Chicago, L G0541-0429

INVENTORE! HAVE AN IDEAT Don'l know what to do?
Call A for free infarmadion kil Toll Frga 1-800-225-5800

HUGE PROFITS from Oriental products! Free details
Samaon. Box JEIS(M), Clarksville, TH 37043-3835

TYPE Fonls. Hand Printing Presses, Hol Stampers,
Supphies. 120 Pages $2 00 Deductible first ordes. Acme
Type. 1753 N. Marshfiald, Chicago, 60622

MAKE rubbar stamps—big prodits. Complete supply and
equipment calalog wilh instructions. §1 deductible with
orger. S1ar Blamp Supply, 1720 N. Marshiield, Chicapo
60627

THPE lor printing. Calalog §1.00 deductibie 15 arder
Cuaker Gity Type, R.D. 3, Boa 134, Honeybrook, PA 19344

BARCO Typs Founders. Type and Rubber Slamps cata-
logue. Mail £2 00 refundabie on Hirst orger, PO Box 1011,
Bansanwlla, GOH10E

YOUR address printed on gummed and seif-stick labels
Send SASE for circular. Barbara's Mailbax, Dept. PM, 1200
FAoberl Hardeman Rd. *24, Winleralle, GA 3EET

PRINTING SUPPLIES

QUICK Copy Printing. Low Prices. Webe: Nalionwide,
614 North ban. Blacmington. Ilinoks 61707

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HGHEST CASH tor Gold, Jewelry, Gold Teolh, Hings,
Dramands, Walches, Siver, Plalinum, Mail Articles Today.
Frea gift with Informaton. Chicago Gold B Feecious
Metals. 10 South Wabash, Dept. 258, Chicago, 60603

SWISS WATCH REPLICAS! Wholesaler! Warranty! “Co-
lumbus Day Speciall” (404) 363-3U5A,

TAKE MO CHANCES. Deal wilh oldest, mast relizble firm
i old gold business. Established in 1934, We buy Gold.
Silwar, Platinem, Dhamonds, Highest Cash. Free Inlarma-
fion: Rose Industries, 29-A East Madson, Chicago 60602

CLOCKWORKS, wood clock blanks. rockhound sup-
phies, bielt buckies, cwl stones, elc. Whotesale catalog 25¢
Eloxite Corp.. BOE'z 1000 Street, Wheatland, Wyoming
azam

CLOCKS, MOVEMENTS, ACCESBORIES (German). Frae
catalog. 1-800-558-2874, ingtrumenis Services, Depl. PM,
433 So. Arch, Janesvilte W1 53545,

[Cortiruisd on hexl page]
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CLOCKS, WATCHES, OLD GOLD,
JEWELRY

I_Gﬂm-urrmplwﬂ!m

COLOMBIAN EMERALDS, Marvelous Personalized Giff,
Fatulous Invesiment Free Inlormation: GREENSTAR, A
A 85394, Bogota-Colombaa

REPLICA Walches, Free Brochure! High Cuabity, Low
Prices. JJ's Box TI2T, Depl. PMI0, Howslon, TX 77273

WE ARE Your Fashion Jewslry Purchaging Agent. Send
us your piclure or real sample for a compelitive prce
quate. Daisy-MSP, Box 6-85, Taipei, Tamwan, RQ.C.
(D2)3514507.

JEWELRY, STOMES, MINERALS

FREE! Diamond Jewalry with purchass 33.00 PH
Goldcratters, Bureau 816, Greenhiaid, MA 01302

£24,00 N YOUR BACKYARD. Spare-lime growing profit-
able specially plants, Eagy - start with 350 Free informa:
tian. Homestead Growers, Box 388-PM, Friday Harbar, WA
Ba250

MILLEOMNS Meed LoansCradit! Cash in wilth your own
presligrous money consulting business. No educalional
FROUINEmIEN| S, Stan pear-Eime. iﬂ“-’lﬁﬂf old naticnal Firm
provides training, support. Free valeagle regort. PRA, Box
BAT-PH. Dana Point. CA 32629, (T14) 240-0405 K104-PN

START MOMEYMAKING WOODCRAFT BUSINESS mak
ing “Easy - Ouick™” 1oys, gifts, novolties. Froe daotails
WILLIAMS, 3600L San Sebastian, Tucson, AZ B5T15

REPAIR HYDRAULIC JACKS—DETARS FREE. WRITE:
HYDRALLIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEMAS TBE20.

VENDING MACHINES. Mo selling. Moules sarn amazing
profits. “Big Catalogue FREE." Parkway Corporation,
1930 PMB Greenspring Dnve, Timenium, Maryland 21093

LEARN Spwing Machine Repairing. Men. Women.
Luerative Prolits. Gresshn Cormespondenca School, Box
5104, Spancer, lowa 51301,

PREPARE Tax Relurns. Earn high lees, dignidsed work
Traim at horms. Accredited Program. Mational Tax Training
Schonl, Monsey, 2KU, New York 10952,

GET RICH using DTHER PEOPLES MONEY! Unigue -
amazing business!! Details FREE!N Finance'Bl Box 4605,
Margate, FL 3063

BECOME Rich In Real Estale’ Kelkey Associales, Box
4696, Delroit, Ml 43734

TREASURE FINDERS

TREASURE—Locate quarier mile away with ultra
sensitive localor—brochure iree. Ressarch Products, Box
2T0ZTO-AMC, Tampa. Florida 33668

FIND Trgasuse! Huge Book Cataleg. $1.00. Resaarch,
Box 448-F, Fremont, Nebraska 68025

PROFITABLE OCCUPATIONS

MAKE SILKSCREEMED POSTERS . . . SIGNS. | have since
164, Money making home business ... NO LAYOFFS!
Frog information. Graphics, Box 268, Mossville, IL 61552

535,000 LOAMS INTEREST FREE! Secrel Federal faw
WIPES OUT DEBTSH Details FREE!! MoneywiseB, Box
BIGETY, Margate, FL 33063

GET RICH HOW! Quick! Easy! Foolproof! Frese Detadls!
Monsyplan, BE520 Selma, # 32P107. Los Angeles, CA S0028

FREE Information Starfer & Alernator Febuilding. Box
422, Seymour, TH 3TBES

PLASTERCRAFT . Profiable Home Business 3000
Mgids Awailable. Datails. Lynnotie. 62510 Menipark,
Mantar, Dhic 44080,

FREE Brochures. Regair air conditkoning, Refrigeralan.
Towls, Supplies. full instructions. Doolco, Inc., 11252
Goodnighl, Dallas. TX 75229,

FT. SMITH Aucton School Fi Smidn, Ark 72003
Aesidani & Home study. Velaran Approved

LEARN The Auctioneers Chand For Fun or Profit. Easy
Mathod Audio Tape & Literaturni Send $14.95 To: Paonear
Auctionsirs Enl, PO, Box 975426, Lomgwood, Fla 327919-
5426

REPAIR lawnmowers thousands of parls and tools
whotasale lis1 50¢ Ellwangar's. PM. P O, Box V, Port Jarvis,
NY 1271

AGENTS WANTED

CHECK Furnacae Failurg by Telegphone. iIngspensive De-
witi. Mlarl, G836 Linda Ann, Hariland, Wi 53029

AGENTS neaded fo sell high prolit imports experiance
unniscessary write: Terry Husbner, 4019 Riverside Dr.,
Edgerton, Wi 53534

MAKE MONEY IN SPARE TIME. As a subscripton sales
represaniative o lapding nalicnal Magazines, you Can eann
gEnanmes commissions whila learning the arl of salling
Instructions and supplies will be sent to you frea. Send this
i with yous ame and address 1o POPULAR MECHAMNICS,
Depd. AB-L. 250 W. 55h 5L, Mew York, MY 10013

BUSINESS OPPORTUNITIES

IMPORT-Export opportunity, profitable world-wide, mal
order business from home, withou! capital, Wo ship plan
for no risk examination. Experiance unnecessary. Froe
Faport. Mellinger, Dept. AZT0C, Woeodland Hills, Calilarnia
#1367

ARAB BUSIMESSMEM have money 1o buy & invest. Top
finders fees paid. IMEA, TITPM1 Box 3574, Newport
Beach, Ca 926683

GUARANTEED! 31.00 Pound fram * Juniked” tires! (Send
Stamp). LeValleys. Fountain, Fl. 32438

FANTASTIC! Over 1000 fasi-selling ilems below whole-
sale. $10.00 jrelundabla) brings calalog, lowr manuals
with pverything you need. TEM, 1213-A East First. Tustin,
CaA 92680

CLIP nowspaper iloms--52 - $25 EACHI! FREE Report!
Clhippings'B. Box 6109, Pompano, FL 33063

FANTASTIC MONEY MAKING OPPORTUMITY. Learn se-
erl that made millions wilh U5, Governmen! surplus.
Complete mita. Only 53.00. Worthlan Enterpriso. Surte &,
1062 M. 840 W, Drem, UT B405T

PROFITABLE HOME BUSINESS sepking ambitious per-
8on's Tor Growing Business, Aush 51.00 for delails and
SASE 10: Maepan, Box 491, Mernck, MY, 11586

EASY THOUSAMDS From Home Businesses Guaran-
teed! Frea Dotails! Send SASE-Gallowy's. 700 Carmichaal
140, Sierra Vists, AZ ASE35
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51,000 WEEKLY Posssble’ Home Masling Program. Free
Daatails: Consumar, Box 2326-PM. Niagara Falls, NY 14302

100% guarantaed no-run paniyhose. MLM ground-1loo
opportunity—tremendous incoeme potential! TO2:358-7356
TOR/358-4423

EARN 51000 s weekly'!!!| EASY home Dusiness cpporiu-
mihigs!!! Learn SECRETS of RICHI! FREE details! Pilot
Press. Box 1144 PM, Warrensburg, MO 64093

GET RICHI? Secret law smashes debls—Urings Cash,
Credil! FREE report!! WealthKitB, Box 4036, Pompano, FL
ANET

EASY.CAD. Loarn aboul computer-aidad-dratting Free
nformation. CADTECH INC. Depl PMI0ET, 31 Oneida
Street, Pawtucket, Rhode Island 02860

FREE DEALERSHIP-SELL MAILING LISTS! Complels
program froe! PCW, Box 1302-PM10. Valley Stream NY
11582

HARD WORK Yes. Earn 350,000 Plus. FREE Information
On Mew Constrection Interior Cleaning. Home Based,
Family Business. Book And Video Avadlable. Dr Doo,
RAoube 2 Bow 480, Ouson Croak, A7 BSMME

PIAND Tuning quickly Barned wilh home sludy courses.
Diploma granted. American Tuning School, 17050 Telter
Cirva, Morgan Hill, Calid, 95037

§1.000 Waekly. Home Businass Direclory, Box 2019-PM,
Mew York, New York 10063

ASSEMBLE wooden novalties ai home. We pay §232.88
weckly. Mo experience. SASE. Walpine, Box GB0M,
Pinelias Park, FL 34664-0660

ALUMINUM SCRAP — Recyole Yoursell — MAKE $2%5.00/
POUND! Free Information Industrial-PMT10, Bax 127,
Algxandma Bay. Maw York 13607

EXTRAINCOME. Assemble products at home, No experi-
enca. Detaids 1-813-545-8421 Ext. 698.

MULTELevel Mailorder, Two Opporunities. O'MNeil-k, 10
Cak Lana. Suisun, CA B4585

LEARN MIRROR RESLVERING free mformaticn,
Silvarcrafl, Box 127, Lansdowne, FA 15050,

BUMPERSTICKER PRINTER. Cheap. Simple. Porable.
Free Dedaits, Bumper, POB 22791 (GC). Tampa, FL 33622,

MAKE Rubber Stamps. Highly Profidable. Fres Details.
STAMPER, P O Box 22800 {GC). Tampa. FL 33822

SCREEN PHNTT-SHIHTB\.InL-upenmuE &%, Freg Details.
T-Printer, P.0. Boa 23891 {GCh, Tampa. FL 33623

MAKE M.-;MHH_E 2400 Weekends! FREE
SAMPLESANSTRUCTIONS: Funmyman s - PMT 10, Box 250,
Alexandria Bay, New York 13607

ASSEMBLE PRODUCTS AT HOME. Many opportunities
paying High Weekly Prolils presently avalablp withoyy
investiment.  Wrile. Businesses. 928 Brighion 11th,
Bromklym, Mew York 11235

510,000 MONTHLY Taking Pholographs al Home! Call
recorded message: (303) 674-3155

ASSEMBLE Electronic paris We supply componants
and imStruchions. Mo expenence, no sellmg, guaranteed
payment. Wrile: ScuthTech Elecironics, Box 28217P,
Keawnedh City. FL 33709

MAKE YOUR DREAM COME TRUE. EARN $80,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
AEFLACING THEM. CALL TOLL FREE 1-800-826-8523 OR
WRITE: THE GLASS MECHANLX INC., BOX 17643, PLANTA-
THOM, FLA 33318

TAKE Catalog Orders We drop-ship T955 best selling
spacially products. Lowest below whalesale prices. Imme-
diate delivery. Speclacular home busingss opporunity
Free Book. SMC, 9401 De Soto Avencs. Dopl 20-82,
Chatgworih, CA 21311-4991.

EASIEST 7 BUSINESSES STARTED WITHOUT MOMEY!
Frisg inlormation. Havisham, Box S5089-M. Poland, O
44514

BATHTUE REGLATING, produc! sales, service and fram-
ing. Call Unigue Coalings Conp, (404 945-0072

EARNNGS Unlimited! Mail our burglar alarm adeerise:
ments from homa! RBM Merchandising, Box 53314
Chicago, [Hineis B0653

MAKE HOMEMADE BDOKLETS. I've earned 3187000
with mune. Free informaton. Faleon, PO, Box 1039,
Gatlinburg. TH 37738

40,000 ON 14 ACRE! Mow Hydroponics - inexpansive,
plaazanl, prachcal’ Frae information, Hobin's, Box 1214
Franklin, TH 37065-1214

14,547 HONG KOMNG-TAIWAN Froduects Cheap. Small
bols. Bome samples free. Harbor, Box 1719PM10. Yuba
Caty, CA 93992

$1,000°5 WEEKLY! MAILING FROM HOME! Immindiate
apportunity! Century Publishing Company, Box 2E59PM,
Danbury, CT D613

Weekly Untold Secrats, Free Informatign, Battery Outbat,
Box J300M, Hickory, WG 28603

540 - 3VMBHOUR. Amaring breakthrough process e
slares Burned/And Damagped Countertops: WITHOUT RE-
PLACEMENT. @ hours day earn 530,000 year. Millions of
apartments, homes pay profils immadiately! Frae indorma-
tion. RENEW. Box 9300-PC. Vancouwsnr, WA SE664

MAKE MILLIONS MANUFACTURING BATTERIES!Y Sup-
plies avarlable. Everlast. Box 365, Bogota, NJ 07603

FULL Pari Tieme 8180 Per Aol Suaranieed Taking Phaoto-
graphs Experience Unnocessary 35mm Camara &nd Film
Supplied Free, 1-416-482-2100 X907C Days/'Eveningsd
Wirekends

VINYL'S Where the money &' Prolessionally repar
refiniah, recobor furniture, car lops. Qwick. oasy. Two smali
£20 jobs a day earn you §1.000 a month, Homes. cars
offices. restaurants, unbmited cusiomars. Siarl earning
af1er a few days practsce. Detadls free, VIP, 2007 Montrose,
Chicago. B0G18

AECYCLE METALS. MO, NOT BEER CANS! Easy 5458
weekly! Frae information. Recycler. Box 1214, Franklin
TH I708S-1214

MAKE BIG MONEY REPAIRING WINDSHIELDS & Plate
Glazs! Up to $60, 000 yearly! Cakl TOLL-FREE for Valuanie
FREE repart, 1-800-321-2897. Glas-Weold Systems, Box
3755010, Bend, OR 37708,

51000 weekly malorder. Immediale opparbunily. No
abhigation. Enterprse. 210 Welch-PM, Ames, 14 50010

5588 lrom 310 wood. Details §3. Alcratt, Box 208,
Bellewille, Onlana, Canada KBMN S47

START wour own business! Write now for free detads.
Hancy s Gilts. 457 Sease Dr, Paru. IN 46570

SEIZED IN GOVERNMENT NARCOTICS RAIDY Aulomo-
biles . Vans. . Boats. | Furniture . Thousands olhar
iterms. Buy Din Cheap—HReseil for Big Protits! Frea infor-
matean, Marcel, Box TS57-M. Monraa, LA 71211

WRITE SIMPLE REPORTE, Earn 53,000 moninky® Details:
Hartwick, Box 348, Port Orlard, DR 97485

A LICEMSE TO S5TEAL! Unigue program éxuposes secrets
an buyimg'selling government confiscated properiy® Maw -
wildly profitable! Frea delasts: WMC, Box 30165-C, San
Barnardino. CA 52413

{Continsed on next page)




BUSINESS OPPORTUNITIES
[Contimesd tram preceding page)

SELL Aeligious Gifts. Great Fund Ralsar, Delails Free!
Carravan, 3781 College Streel, Jacksonville, Fla. 32205

LEARN AN EASY - WEALTH PRODUCING BUSINESS
FREE Detsila Tadd And Company, 3278 Curry Rd.
Mahopae, MY, 10541

PROJECTION TV . .. Make $55's assembling Projectors
. Easy . .. Resuils cnmparmﬂl to §2.500 projactars
Tuu-lCu:Il LﬂlThll'l'm 00 .. PLANS, 8" LENS & Dealers
informalion $20.50 . .. liustrsded informalion FREE |
Macrocoma-BEX, 'l\'l-shil'lﬂbﬂﬁ Crossing, F‘-I‘ll‘l!jﬁtﬂi!
18877, Credilcard orders 24HAS. (215} 736-2880.

§1,000'Ss WEEKLY MAILING. Stamped envelope
Progress, Box 83248, Los Angeles, CA 30093,

YOUR FOATUNE from product you can gel FREE. Katz
Entarprises, 10180 Marchant, Etlingham, IL 62401

MEW discovery in baHary reconditioning, Eighlean
months guarantee means “Big Profits Fast”| Electone.
7415 Gable Dr., Little Rock, AR 72205

HOW To Start The Easlest Homa Business. Fres Detasls.
Jorstad Books, 1584-164 Avenue, San Leandro, GA 84578

BE YOUR OWHN BOSS. A guide 1o becoming an INDEFEN-
DEMT treck OWMER OPERATOR. Send 8575 Margo
Aszociales, 4801 Bywood, Minneapolis, MK 55436

MAKE your forfune from FREE products! Alaxco, Box
6431, Lake Charles. LA T0S06

STAY HOME AND MAKE MONEY! Hundreds of profitabla
plans. Free inlormation. Hill Marketing. 105-N Station
Road, Wesimoreland, New York 13430

"JANITORIAL BUSINESS MOMEYMAKING SECRETS™ -
Free Repord! Box 15HPM), Junclion City, CA 96048,

FLOCK - Chrisimas trees. Earn exira monay for your
chub or yoursell, My ingtructions make it easy. Send $10 lar
details and price list 10: Snowbird, Box 5282, Pordage,
Indiana 48168

COMCRETE Biock Machinas: Catalog §1.00. Roate One,
Box 3740, Rapéd City, South Dakota 57T702-174D

LOCATE HEFRS and make big money. Complele coursa
$14.50 plus $1.50 postage and handliing: Haley, P.O. Box
1573, Gardnerville. Mevada 89410

MAKE $15000 MOMNTHLY! Easy! Mo lnwvestment.
McDowall. Box 5529-A, Diamond Bar, CA 817865,

MAILORDER Books, 1.000% Profit Reparl. Selecive,
Box 1740, Clearsater. FL 33517

$1,250 WEEKLY POSSEBLE! NEW HOME - BUSINESS
OPFFORTUNITY PROGRAM. GUARANTEED EARNINGS.
START IMMEDIATELY. Detalls. rush stamped salf-ad-
dressad envelope to: Stallion Express, 2278 E. Willlamson,
Burton, Michigan 48529

UNLIMITED Wealth And Opporiunities. Start Your Own
Profitabde Business Al Home. Free Dedails. GMA
Publishing, Depd. 300, 39 Beechwood Avenue, Pembroke,
Ma 02359

SEVEN profnable home busmesses. Salisfaclion guar-
d. Free Delals Cardozo. 45-F Paul Avenue,

GET inio the mosi unigue printing busingss in the world
Siarl trom your home on a full or part time basis. Print in
Tull codor on pager, fabrics, metals, acrylics, myfars, etc
Call toll frea: 1-800-223-1596. Case Equipmani Inc.. Al 4,
Tumar, Maing 04282 Ask John Sullvan abowl our Tres
Maime Trp.

EASY BUSINESS! Earn 51,000's Weekly Froe Details
Wrile or send stamped addressed envelope. Toddoo, Displ
P, 4219 West Qlive Ave , Burbank, G 91505,

SELL Books By Mail - 500% Profi - Defails - Sel-Don,
Box 199, Lebanon, Oregon §7355

THE LONG LINE DOWHLINE does it all! Free, no recruil-
ing. torop advertising. Send LSASE. LLO-10, Drawer 31,
Paichogue, NY 11772

PLANMING Mew Business? CPA Tells How! $8.95 For
Cassetta Flus $1 Handiing. G, PO Box 1140, Long
Beach, WA 98631

Feabody. MA 01360

STARTING YOUR OWN BUSINESS. FREE Subscription
to Opportunily Magazing 1eils how. Write Opportunity,
Dept. LOO, & N, Michigan Avenue, Chicago, IL 60602

PAND Tuning learned gquickly at home. Free infosma-
tion. Empére School, Box 1014PM, Jupiter, FL 33458

534,000+ PER YEAR Amevica’s Finast Income Opporto.
nity. Mo monthly paymants. Mo products 10 sell. For Fres
information, send SASE to: MJA Markating, Box 53565,
Ladaywtie, IN 47903

FAST starl. Mo seliing. Work home. Guaraniesd. Big
prodils. New plan reveals secrets, bell how, Froe deladls.
Wirite now. Fortuns House. 7507 5. Tarmami Tranl. Suite
215-MAZ. Sarasota FL 34231

SELL Wholesale, Retail. Mailorder 2,000 rams. Mo in-
uantnry High Profits waih Catalogs. Free Details
an, 105-N Parker, Plainsboro M. (8536

MAKE THOUSAMDS guaranteod! Par-time with home
basod businesses Free datails. Dynamic Publishing, 8
Aosser Drive P10, Hamptaon, Vieginia 23663

$192.00 From Square Fool Piywood. (Muge Demand)
Revealing Prool 50¢. (Refundable). Woodwin, Bridgewa-
ter, Mazs, 02324

MAKE NOVELTY KEYTAGS. Heghly Profitable Busimess.
Frea Details. Peacock Designsa, (PM10} P.O. Box 597814,
Chicago, IL BD65S

EXPERT SHOWS YOU WHICH OPPORTUNITY OFFERS
MAKE MOMEY! Free Dotails DEVNO, Cept. APM-10, 6856
Manti Sirest. Philadeiphia, PA 15128

$1,000 WEEKLY AIR TOOL REPAIRING. Instruclions.
Parts and Taods Whatesaks. Free Details. Box 534, Wichila
Falls, TX 76304

FREE! S1art your own homebased Manulacturing Com-
pany. Many affordable opporiwnities. (Turn sparstima intg
lileime Success) Wnte: OwenCorp. T71PM, Hatlle
Ground, Weshinglon 98604

GO FOR THE GOLD! BUCCESS! MONEY! POWER! ¥YOU
CAN HAVE IT ALL! FREE LITERATURE. JOHN MELSOMN,

1517 GARFELD, MARQUETTE, Mi. 43855

UMIGUE MOMEYMAKING PROGRAM goneraies High
“Six-Figure'' ncome! Sali-i-By-Mail or Give-ll-Away and
Make A Fortune! Free InMaemation. Heanhouss, 230 W.
Hall Plaza. Suila 405-M, Slidel, LA 70460

MAKE 53500 PER HOUR! Washer and dryer repair
cowurse, with wideo tapes Licensed school Budge
Appliance, Ri. 4, Box 738, Stilbuaber, OK 74074

LEARM Goid, Sikver, Platinum Scrap Recyclng Bus:i-
ness. Fris information: Recycling, Box 11216P, Reno. KV
8a510-1216

1,241 PRODUCTS from The Philippines, Talwan ang
Hong Kong. Dirt cheap prices. FREE DETARS. Write:
Hilttop, Box 1364-M1. Chula Visla, CA $2012-1364

MAKE MORE MOMEY! Sell ar wholesala thousands of
our items. Full gr part time. Experionoe

PROSPERITY Unlimited! Proven Home Business Oppor-
tunities. Free delails. Solomon Enderprises, 2810-PMI0
Maringo, Olympia, WhA S8501

EXCEFTIONAL OPPORTUNITY. Earn B5005 100, 000 aneu-
ally. Cul your arigage cosis by 30% 50%. Slart imfmedi-
alely. Mo experence or capitol required. American
Fidality, Drawer 3185-P 10, Charleston, SC 23410-9165

5250000 annual income? | do 1 evary year by masl. Learmn
how, Frea details Mail Cvder Workshop, Dept. PM-2, PO
Box 1415, Highland Park, IL B0035

BECOME AN INSTANT PUBLISHER! Aaprint Aights B0
Reparts, . . Manuals. Reprinl, Box 1621, Spring, TX 77382

CAMERA C'WMERSN Earn Maney! National, Box 32123K
Dielroit, M 48232,

TRIAL subscription apsslutely free. Send name, ad-
dress, zip to- Spare Time Money Making Opporfunities
magazing, Dept. C-107, 5810 W. Oklahoma Ave.,
Milwaukes, Wi 53219,

HEW EXCITING WAYS TO START YOUR OWN BUSH
MESS. Maks money and become independenl. Rush
stampad envelope lo: ABL World Trade Company, Box
2315 Dept. 2A, Carolina, P A 00826,

EASY, EXCITING, BUSINESS! Amazing Profits! Simple
Operatson, Immediate Opportunity. Free Detalls. Wrile
MAM Enderprisas, Dept. PM10. PO Box 57680, Oklahoma
City, 0K 72157

500 Companies now hirmng! Jobs. pay, addresses! Book
515 VisaMasiercard. Sunshine Sales. Box 511-8, Byron,
IL &0

MLAKE MOMEY! Reni or sall do-il-poursall vidao tapes . . .
FREE Bulletin. Benissa Sales, Inc. 114 East 32nd 51, Mow
York, NY 10016

AUTO INTERIOR CUSTOMIZING AND UPHOLSTERY are
tnday's high demand skills—yat easily learned 81 homea!
Fabulous profil polential Send lor FREE Opportunity Kit,
details. Auto Upholstery Institule, 2118 5. Grand, Dept
SATA. Santa Ana, Ca. 92705

SSAry.
Small orders accepted. Bonuses and discounts to guaniity
sellers.  Relundable $3.00 brngs calalog, wholesale
prices, infa. MELAOSE Co. Box 28587, Dept PhAa_
Sacramento, Calil., 95824,

330,000 PART TIME or 100,000 FULL TIME, HOME
BUSIMESS YOU CAN START FOR UNDER $50. 100 PAGE
INFORBMATION and INSTRUCTION for 55 PRINTZ, Box &7,
Lexington, TH 38351

Easy Way | Earnad §3.028/Month—Partiima,
‘You Can, Too. I'l Show You How! Rush $5.00 For Reveal-
ing Reporl. Year Monoyback Guaraniag. Anderson, Box
2649TFMT, Danver, GO BOZ2E.

FREE FAST CASH Inlormation, Reap Tremendaus Prof-
its Marketing Used Appliances-Incredibly Easy - Jes
Enderprises, 3875 Telegraph #304, Ventura., Calilormia
003

PRO"S CLOSELY GUARDED SECRETS! Mailorder Boak-
sﬂllng. 1,000% Prafit, Frse Report. Pramiom, Box 1621.
B, Spring, Texas TTIAL

HEW PRODUCTS-Dualerships-Franchises-Free Details-
Davarl, P.O. Box 103, Ashland, Ky. 41105

BE INDEPENDEMT, Make Maore Momy, New Busingss
Idaas, Shows You How. Delails Fres Brooks, Box 1405
PMA, Brockion, MA 02403

BMG MOMNEY! Slart your own video 1aping Serece or
stlore, Details 35.00. Quick and Easy, 3719 Lawndade,
Kansas Cily, MO 64137

ACOUSTICCLEAN= AMERICA In Established Highly Ha-
spacted Service indusiry. Retire early 65% prodil margin
Put 8 50n or daughiar through college. Must ba willing to
work evenings and weekends 1o start. Investmani 55,600/
528,600 secured by inventory & Equipment. Some Finan-
cial Assistance. Phone 1-800-328-4850 dunng busmess
hours anly for info and Application

CREDIT CARD SECRETS REVEALED! Details! 1.
Boswellco, B323E, Geysar, Resada, Calitormia 31 335-4031.

HOME Typisis needed! Send $3.00 and SASE to: Tash,
P.0. B95-F. Padm Harbar, FL 34273

START Wholesaling from scraich .. Dvopship! Im-
ports! Freebies! Samples! Catalog $1 .00, J8 Products, Box
41420 PMT10, Chicaga, IL. 60641-0429

ULTRA-HIGH PROFITS] Setling all-new seli-halp money-
making manual. HURRY! EARN THOUSANDS! Fres Infor-
mation. August Publications. Box T2, Nowi, Mich 48050

HOMG KONG, Taiwan Products. Huge Profits Froe Do
lails. Star, P.O. Box 2143, Auburn, WA S8071-2143

FREE report! &mazing “Etike-known” homa bus:-
nass. Fabulous profits in 20 days! Davis, Bow 588,
Burfreesborg, Narth Caradina 27855

MAKE ¥our Forlune With A Product. You Can Gel FREE!
Datadls Free Brambell, 111 Downey, Brockion, Mass
02402,

VENDING Machines Make Money While You Sleep
Datadls 5500 Pat Jankins, 9525 Geneses Ave, B1, San
Deugo, CA 2121

ATTENTION MLM'ers! Holtest Financial Opporiunity
Availabia Send $5.00 for Complale Information Packel.
Including Cassete, Ryan Marketing, 409 Gleoview,
Glonveew, |L BI25

TIRED of moneymaking idaas thal don't wark? This ana
does! Free information. Brant Consutting. Box 8027,
Willtamsport, PA 17701

PERSONAL COMPUTER OWHNERS CAM EARM 1000 to
£5000 maninly offading ssmpbe sarvices parl lime. Free list
ol 100 best sarvices. Wrile: ALM.GY., Box 60363, San
Dhego, TA 92106-8369.

TRAMING {or sharpening Japanese shears Equipment -
irventory - Excellent dollar melurn. Sharp Shears, 411
Horth Forest Blvd., Houston, TX 770890, (713) 444-8488

FREE BOOK! “Starting Your Own Home Business” Send
$1.00 postage: Business, Box 43, Bridgewater, Mova
Secotis B4V 2WE Canada

FMALLYI! Comgplete Comprehensive information on
many speclacular home besiness oppordunidies! WE WILL
GET ¥OU STARTED!I WRITE TODAY! Shars Data
Puldishing, 311 Wasena Ave., Dept A, Balimone, WD
21225

HOMEMAKERS, RETIREES or IMSABLED. Second in-
come, Free inlormation. T D Crane, B804 George, Berrien
Springs. M| 43103

EXPLOSIVE GROWTH! Radon bedbing serncii Siart
your own profitable business with our help. Business
lechnical information packel, $20. RADON
MNORTH AMERICA, INC., 1118 BMillingion Road,
Schanaclady, New York 123049

5001 Monaymaking Opporiunities!
Dynamics. Box 103G, Akron, OH 44305,

PERFORMANCE Liling, Box 2708, Washinglon DC
20013, $14.95 or COD Business Method Guaranieed or
M.B. 100 pages

51,000 WEEKLY Possible Bronzing Baby Shous FREE
BROCHURE SHOWS HOW. NBPM, 398 Ainport, Sabiring, FL
JIET0

Free catalog!

{Continieed on next page)
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BUSINESS OPPORTUNITIES
(Continued from praceding page)

MOMNEYMAKING Homa Busingsses Write: C L. Graham &
Asgocs., Am 202, B434 B Vernon, Chicage, IL 60619

FREE Bookief. “Morigage Brokerage” Lucrative!

Sources-P10. Box 201332, Davie, FL 3337

FREE Starters Kit! Incroase Your Income, No Purchass!
inweniory Required. Home Busingsses, 1484 lorson,
Atlania, GA 30307

BiG MOMNEY! How to Bid ang where to gal GOVERN-
MENT CONTRACTS. Delails FREE. James Assoc.. 2500
Country Place Court, Carrollton, TX 75006

5000 Month-Free Information - No Oblgation - Longs,
Box 1465, Garden Grova, CA 82642 - T14638-2167.

MONEYMAKING OPPORTUNITIES

GET RICH1 Zero Invesiment, No Borrowing. Free De-
taiks? Money. 6520 Selma. #32P107. Los Angeles, CA
S0028,

EARN Thousands! Home Mailing Program. Goodworkd,
Box 28230.0. Tamarac, FL 33320

SUCCESS! MOMEY! POWER! YOU CAN HAVE IT ALL.
FREE LITERATURE. ALISTIN, 5747 WEST MIS50URI 155,
GLEMNDALE. AZ 85301

GET RICH! Secral law smashes debla—brings Cash,
Credil! FREE report!! WealthKil'B, Box 4036, Pomgans, FL
ok -k ]

HIGH Profits T-Shirts And Caps. nespensive. proles-
sinnal transfer machines, supphes. Press Magic, P.0O. Box
22809 (GG), Tampa. FL 33623

FANTASTIC earnings mading from homa! Offer: Rush
Stamped Addrassed Envelops. Impearial, P-8 X17410, Fort
Laudardale, FL 33318

MAKE Aubber Stamps. Highly Preditable. Free Dedails.
STAMPER, P.0O. Box 22800 (30G). Tampa, FL 33622

THE EASIEST BUSINESS ON EARTH Can Earn You
Millions. Free Duetails Beacon, Box 50068 Albany,
Georgia 31705

MOMEY From discarded tires! Detaits. Brownie, Box 53,
Fishers. indiana 460348

ADVERTISE Frge in 507 Magazines. §5.00. Direciory,
Box 11H. Atkanta, Georgia J0301

GET Rich, Zerg Invesimenl. No Barrowing. Free Details
Kalhy Vance, 500 Vine 5t., Suite 2, Connersville, iN 47331

MILLIONAME'S SECRET: RULE OF T2! Proven formula.
Huge profits. FREE details. Money Matters, Box 143,
Ashion, MD 20861

100°S LATEST EURDREAM Money Making ldeas Air-
mailed 55 Cash. Waorldwise, Ferndale Rd._ Exater England
EX? SBW

MEED MOMNEYT When Banks Siop We Starl. Bad Cradit
Ho Problem. Write: Financial Enterprises. PO, Box 37,
Hastings, M ¥ 10706-0027

SENSATIONAL Profits. Your pace low captal homa
businesses. FREE details infsland, S586-P1 Qakwood
Court, Greendale, Wi 53129

SUPERE PROFIT! Oil poriranls fram pholes, VALUABLE

kil 33,00 (REFUNDABLE} Mess Studios, BIG Scarchile,
Malvarna, NY 11565

MAKING EXTRA MONEY MADE EASY. FREE Subscrip-
tion to Gpportunily Magazine offers hundreds of proven
ways. Write: Opportunily, Dept. LOS. & N Michigan
Avanue, Chicago. Il BG0Z

FRE YOUR BOS5S! Brand-new with exhaustively docu-
meanted prool: Gibbs Associates. RD.2. Box B1K-PM,
Cochramalle, PA 19330

GIANTGRAPHICS for whole walls! Complete instrec.
tong. desgns. Giant moneymaker! 35 Box 812765, Dallas,
Tx 75621-27T65

RIGHT PRODUCT cosis 25¢ 1o produce! Salls like hot
cakes for $10'F Free information. SNP. Sulte 18-270M,
12416 Noah 28th Drive. Phoanix, Arlzona BS028

AMAZING PROFITS RECONDITIONING Batteries, 54.00
Complete Easy Follow Instructions. Great  West
Publishing, Box 4407 12-PM. Aurorp. Colorado B0044

BUCCESS Wilhin Six Months in your Home Based
Bussness-All Ages. Raldap, Box 13880, 51 Faul, MN 35113

TREASURY of busingss opportunities-Moneymaking
Manual - Free Details - Wayne Publishing, Rt 4 Box 1334,
Morghead City, N.C. 28557

WEEKLY 550000 Inexpensive Appliance Business,
FREE Applisnces. COMPLETE, GUARANTEED BUSINESS
GUEDE, 514 .95 1o: Stauler, P.O. Box 1181, Oregon Cily,
Crregpor 97045

HOW TD MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Boaokll shows you how 10 Skarl your own
business with Clagsiteed Advertisang. ONLY 31.00 FOR
BOOKLET — [$2.00 coupon refundalie wilh first order).
5.5. GRONOWICEZ, POPULAR MECHANICS, DEPT. PMCY,
224 WEST 5TTH 5T.. NEW YORK, MY 10015

MAILORDER OPPORTUNITIES

PROFITABLE Businesses, Seven How To Books, Oper-
ate From Home, Information send SASE; Order 520.00:
TEE'S Entarprises. Box 5658, Hamplon, Vieginia 23670
DESE

MILLIONAIRE Maslorder Expert Reveals Money-Making
Secrets. Froe, Exgiling, Hour Casseite. Mel Powers, Mg,
Haollywood, Calternia 81608

WOMEN'S INTERESTS

MAKE COLORFUL QUILTE, Baby Comforters. Adorable
Teddy Bear Design, Dihars. Relaxing, Fun' Seil For Up To
S500% Profit. Proven Patbeons, Detailed instructions. Satis-
faclion Guarantesd. 51200 Quil'n Bea, Bax 12681, Moron
Grovae, Rlinois 60053

GOVERNMENT SURPLUS

MARCOTICS RAID SEIFURES . . Awlos ... Vans ...
Beoals . Airplanes ., . Millions Surplus Bargains . . . many
1% original cost! “Nationwide Sales Directory —53.00.
Dimposal, Box 19107-AX, Washinglon, DC 20038

“GOVERNMENT SURPLUS™ JEEPS $30.000 5 000,000
Nema! Complate Informatian Your Area. 1988 DFFICIAL
DMECTORY £1.00 |(Guaranigsed). SURPLUS, (B24T), Box
B0, WASHINGTON, D.C. 200686

JEEPE, 80. Typewrilers, 54, Also BOATS, GUNS, CARS.
53 for Governmant Surplus Directory. Imagination Station,
136 West Pacamont Road, Columbus, Db 43202

HSCOUNT Catalog - Viel-nam Bools, Cantesns, camou-
flage Faligues, Helmels, Field Jackels, Knives, Packs,
Slepping Bags, Tents, Ete. Send $1.00 {Aefundable Wilth
Order). Dixie Milllary Surplus, Box 4525PM, Forl
Lauderdale, FL 33338

GOVERNMENT SURPLUS. How fo purchase Jeaps.
Trucks. Tooks, Furniure, Elecironics in your area. Infor-
mation 24 hours, B02-964-3211

LOANS BY MAIL

MAL LOANS ON SIGNATURE, APPLICATIONS 1-BJ0-
323-EB033 EXT 20

MNEED MOMEY? When Banks stop, We 81arl no credit
check, collateral or co-signers neesed, For Application
write: BOGCT, 1107 Crawford Rosd, Statesville, N.C. 26677

THE ads shown here can be resd by 8,000,000 peaple
this manth. SHOULDN'T YOUR AD BE HERE TOO?T Only
57.00 a word, rip-code free. It's the mast eflcient way 1o
advertise. Send ordar to: PM Classilied, 224 W. 57th 5t
Mew York, NY 10019

HOW TO GET RICH in Mailorder. Imaginaleon Station,
135 West Pacemont. Columbus, Ohio 43202

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

GUARANTEED INCOME. Rasse Chinchillas. Send 310 0D
{refundabla) 1o Chinchillas, Depl B, P.O. Box 7483, Mésa,
Aripons A5206.

OF INTEREST TO ALL

SURPRISE your friends, send a postcard from Sweden,
for § cards & full defails send 58, every remail 53
Hellerslad, Linnagatan 41, 413 08 Gothenburg, Swedon.

FREE PRIVACY CATALOG. Cash incoma oppofiunities.
Hiding assats. Secret loans. Naw identity. Eden. Box §410-
PC, Fountain Vallay, CA 82724

FREE Promational Albums. Congert Tickets. Stereos,
et infarmatson: Barry Publicateens, 477 82nd Sireel,
Brooklyn, NY 11209

FREE Hex Sign LSASE Amish Gouniry, Box 88
Paradise, FA 17562

HOME GROWM Amazing high tech mathod grows any-
thing ndoors grows planid super fasl Free brochure,
Indoor Sun Syslems. 61 Allwaood Ave. Dept PM. Ceniral
Islip, WY 10722 B00-39G-FAST axt &

RICHES now. Easy plan 1o sar. Free details. Forfune
House, 7507 5. Tamam| Trail, Suite 215-MA1, Sarasoia, FL
zn

$200,000 GUARANTEED with classified ads, Frea Infor-
matign. Jof! McaAlpin, 108 Santa Fo Dopt. P, Alva,
Oklahoma 73717

FANTASTIC Mongy Makgr, Credtive, Enjoyable. Order
Maw! Aeport $33.00. Counlry Roads, Roule 1, ¥While Cak,
Marth Caralina 28399,

FINANCIAL FREEDOM. Work one evening per month.
Lse Unigue New Slock Trading Mathod. Bull Markat Or
Bear - You maks Big Profit ‘Waorks for all, Proven rasalts,
Guaraniesd. LSASE for information. ZENA §i5tem, Box
FIR5K, Drexel, MC 29619

START SPARTIME Home Business, Make axira money

litarature freg, Sykas, (dept. 2) 626 33rd SL., Mawport Maws,

Va. 23507

HOW YOLU CAM MAKE MONEY IMMEDIATELY, Amazing
prowen limesaving strategies Free information. Mordic,
Box 130F, Mew York. NY 10101
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EYEGLASEES Will kavar Ship Again Send $2.595 « 5105
Postage & Handing Selex, 525 Windsor, Lakeland,
Florida 33003

YOUR PHONE NUMBER SPELLS INCREDIBLE WORDS!
Printgut of all ketter combinations $2 00. David Butler. Box
96 El Toro, California 92630

PAY i Your Harme Morgage Eardy 52 00 Casselie Kit,
P.0. Box 58M, Fasrview, MJ 07022

MEED a cash inan fasi? Wrie: Nathan. POB 4311,
Puebla, ©0 B1003.

BED WETTING, eHacive Lrealmen] meihcds, Fraa bro-
chura write: Cafing Farants, 1330 E. Pigean, Bad Axa. M|
48413

STOP Getling SPEEDING TICKETS, Free Informalion
Box 1082, Ben Lomond, CA 35005

FREE Sample. RETIRED SALESMANS FAVORITE
LAUGHS. Send Addressed, Stamped Ervelopa. JA.
Enterprises. 5339 Prospect, Suite 240, San Jose. CA 95128

BORROW $300. £30.000 fasi easy quaditying. Consolidat-
ed Financial Senaces, PO Box GOAT-C (Z4), Anaheim, CA
QA6

CASH GRANTS FOR SMALL BUSINESS, To starl oo
spand your businnss, Free Datails, Ralph MoGill, 322 N
10th Ave, E., Dubuth, MN 55805

LOANS by maill Instant reply! Rush slamped addressed
anvalogs: Mangobd, Box 2030-P¥, Richargsan, TX 73080

WISAn Mastercard i Swaple Elective Guaranieed Pro-
gram, 1-800-626-6002 (California) 1-800-B43-4046.

BORROW 540000 “overnight * Any purpose. Keap in-
dofinitely! Froe Report! Success Ressarch, Box 19730-AX,
Endianapols, IN 46215

VIBAMASTERCARD] Qwick PersonalBusiness Loans!
Aofused alsewhere? Wrile! HNational Finance, Box
ALTAEFM, Richmond, WA 23335

MONEY Problems? Free Book describes Loans, Cash,
Government Grants, Othar benefits, available to individ-
ulls. Write, Associales, Box 28-AX. Brooklyn, New Yark
11235

BORROW §500 - S40.000 on Signature! 97% Eligible!
Any Purpose! Free Application: Uniled. Box 37ESM.
Downay, GA 50242

HEED MOMEY? Cash, Loans, Governmani Grants, #59%
wligibde-no  investigation.  Credilpro, Box  400FPNM,
Jarmeaport, Mew York 11847

GET Visa® Mastercardn credit cards! Regardiess of
pasi credii experionce’! Gali foil-ires, 24 Hours: 1-800-227-
B472, Ext 18

BORROW BY MAIL-31,000 to $100,000. Details. DEVNO,
Dopt. HPM, 6356 Manti Street, Philageiphia, PA 18128,

BORROW S500-340.000! 'Overrughl.” On Signatwre.
Kesp indefinilaiy! Action, Box 5499-A, Diarmand Bar, CA
91765,

$100,000 Line Credil Without |nwestigation! Privale
Swiga Bank Accounl! Other Finaneial Banelits! Fres Valu-
able Repon! NACC-FMID, Box 5399, Torrance, CA 90503

PERSOMAL and Business Loans information. Praskey,
Box 58, Hopemills, NC 28348

Gat Visa M Guaraniesd Approval Applicatsons 1-600-
323-6033 Ext 10

FREE MOMNEY! £300.000.000.00 Grant Giveaway! No
Repayment! Rush 22¢ Stamp! Jakla. Box 3066-PM107.
Saminolg, FL 34642

EMERGEMNCY CASH 10 53000, Credi no problem. [213)
9880052, Ted orwrite: Capitsd Resources, 4330 Atlantic Ave
#10, Lomng Baach, CA 080T

WHAT VISA ? MASTERCARD =7 Tired of being denied?
Gel preliminary telaphone approval in seconds! Poor
cradi now accepled! Call BankCard Services now! Tall
Free- 24 Hours, 1-B00-554-8472.

{Continued on next paga)




LOANS BY MAIL
{Continuad from preceding page)

MEED MOMEY? Borrowing can be easy with Pamphiet
233 £5.00. Joe Powell, 5T2E Turnberry, Newpar News, VA
25602

BORRAOW Cash Fasl! 24-Hour Response! Write: NRCPA,
Biox 2440 Midiand, Mi 48641,

HEED Cash? Governmant Grants - Ko Invesiigalions -
Loans Available To Everyone: Cradil Bank, Box 25 - NCP,
Richmond Hibl, NY. 11418-0025

DIVORCE

WINNING  [nforrmation 5200 MEN'S RKGHTS
ASSOCIATION, 17854 (Lyons). Forast Lake, MN 55025

SCIENCE & CHEMISTRY

FREE SCIENMTIFIC SUPPLIES AND CHEMICAL CATA-
LOGS. R.J M. Laboratories. Inc. presents its lalest calalogs
conlamkng  scigntific laboratory  eguipment,  Supplies,
chemicals and a compisie line of specialty labocationy
glasswarg. Write today lor your FREE catalogs. A.JM
Laboraiories (). Box 899, Sanles. CA 2071

AMATOMICAL CHARTS, MODELS. SKELETONS, 5100
Calalog. CHARTS, 7124 Madh Clark. Chacage, IL 60626

LABORATORY CHEMICALS, GLASSWARE - APPARA-
TUS. Esfablished 1553 - Catalog 51 00 HAGENOW LAB-
ORATORIES, 1307 Washingion. MAINTOWOC, WISCON-
SiN 54220

FORMULAS, PLANS, ETC.

FATHERS CAM WIN, Frow Intormation The Father's
Forwm, 800 W. Sanfa Ana Bivd. Suile 200, Santa Ana. CA
92T01. {714) 5421555

PERSONAL

PERPETUAL Racer Plans Availabbe. Seand 310000 to. Mil,
ZF1T 1Elh Btreel =200 San Francisco, CA 94103

BEST Moneymaking Formulas Free lists. Aesearch-
P10, Box 297332, Davie. FL 3335

TEXAS CHILI RECIPE Send £3.00. Jackson. Bow 721,
Wiylie, TX 75058

PIIZA LOVERS! 1 Moulhwatering Fecipes $3.00. P
Battista. A.D.#5 Box 301, Mew Castla, PA 16105

CHICAGD -Style denp dish pizra' New York Tivin Styla!
Both $2.00, Bax 11139, Chicage, llinoes 8061 1.

APPLE MAGIC - over 50 Scrumphous apple recipes,
spirat-bound - $5.95 Mickie Richardson, Farrant 51, P.O.
Box 751, Newporl, Viermon! 05855

TURKEY Cookbook 200 Tested Treats 5500 Each. Box
ZBAT, Abken, 5C 23302

HOLIDAY CAJUN RICE, Family Rocipe. $2.00 cash. D
Frare. Star Agule Box 2. Eastsound, WA Q8245

FANTASTIC DHNING FROM EMGLAND. 24 pages ol recs-
pus and cooking lips PLUS FREE GIFT 3. PRINTL, Bax 57,
Lexingion, TH 38351

FOR & TERRIFIC EXPERIENCEN! Uncle Barnay's Home-
made Bubble Gum Kit. §5.00 P 0. Box 10474, Euless, Tex
TEO3G

2% “FAMDUS Rostaurants Recipes” - §100 Cox, 708 W
Charles, Mungie, In. 47305

WILL FORM SETS. (Legal &6l States). Fill Blarnks Insloee-
liong Guaranteed 251000 Legalaide. 101 Seneca Sireet,
Johnstown., PA 15504

REMAILING SERVICE

TRUSTWORTHY forwarding. Stamped somaals $1.00
Diamand-H, Box 1294 Caddo, Texas 76079,

FREE Remailers List Agenis Needed PS5, Box 29656,
San Antomg, Texas 78229

UNLIETED ADDRESS Duacreet and confidential Rarmail
£1.00 Single. Mail Forwarding Service, 8050 5 Main,
Houslon, Texas 77025

CONFIDENTIAL Masl Recaiving Forwarding. Mail Drop,
Box BOBCISFM, Orlando, FL 32860

FREE Delails' Postal Shoppa, 389 East 500 Sowth, Sal
Lake City, UT 84811

SECURITY, Confidentially Dotails Consumar
Warehouge, 6333 Pacihic #508, Siockton, CA 95207

PROMPT, dependable remails. £1, Morming Mailcall,
Box 822123, Dallas, Texas 75231-0008

TELEPHONMNE & SERVICE

TELEPHOMES Sales-Servica (American Madel Write
Telephones, Box BM. Simpeon, PA 18407

SPECIAL SERVICES

INFORMATION On  anything Ferguson  Fesearch
Speciaiests. 6015 Woodside, Woodsida. New York 11377

“OLD CHINESE Recipes From An Old Chinese Cook’
£3.05 SASE- 5. Jansen, 53-567 Kam Hwy. v 405, Hauuta. HE
W|TIT

HAM-VEGETABLE SOUP - Hearty. satistying' $2.00 -
Beecher, PO Box 1485 Ocean Springs. MS 39664

BEEF JERKEY. Oruginal and Hawaiian Styla. (Pipikauia)
Easy Recipgs Bake in Owven, $200 SASE Country
Cooking. 26222 Avenida Deseo, Mission Viejo, California
G2

HERBS - Yohimhing. Pau DArco. and (Mhors. Calalog
&£1.00 irefundable) Jude Herbs, Box SB3PM. Huntinglam
Station. New Yark 11746

HEALTH, VITAMINS

PSORIASIS Sutierors: Discouraged ? Wrila for Fren im-
porlant Inlormation that s helmng thousands, Pizacaol
F.0. Bon 2B117PM, Dallas, TX 75228

SMOKERS! How o stop smoking thraugh sall-hypnasis
Send 5300 plus 500 posiage. Lanslord Mercanlile
0917 N 173 E Awe. Degd 1000, Owasss, DK 74065

GUARANTEED Forwarding Stamped Remails 5100
gach Mullsple Ciees. Free Information SASE CR, Bax
4847, Kaikua-Kona, Ml 96745

MISCELLANEOQUS

BLANK PHOTO ID CARDS (laminated), 5 for 31000 5
fren Birth Corlificates. Make on any typewriter-evengihing
fumished, Good ewerywhere. Moneyback Guaraniee
Cardinal Publishing, 2071-B28 Emerson, Jacksanwile, FL
AF207 Rush C.O.D Call (24 Hrs) 1-904-356-1744

WANTED MISCELLANEDQUS

BUYING Tungsien Carbide. Tungsien, Molybdenurs,
Silwer Soider, Silver Contacts, Gobd, Platrnurm. B00-321-
E314 Oheo 216-531-8333 collect

GOLD, Seiver. Platinum. Mercury, Tantalum Samples
Evaluated Froe, Ore Assaping Service Call Whalasale
Terminal Toll Fres: 1-800-9321010

SCRAP SILVER CONTACTS, FORKLIFT CONTACTS, 541
ver Solder. Sterling. Gold Plated, Aobert Leszczas, 652
Myriig 51, Enzabeth, M 07200

FOR SALE MISCELLANEOUS

STEP-BY-ETEP Solling Anything. Two Casselles 525 55
5H &2 80 5.E. Box 71 Florence. ¥T 05744

PERFECT KNOWLEDGE

WORK CLOTHING

OSHKOSH B'Gosh Work Clothes (Railroadiana). Free
Calalzg. Dapot. Depl. RA, Sullvan, IL 61851

DRINKING WATER PURIFIERS

FIRST NEED(R} postable puritsars remove Giardes. bacte-
na. pesticides. bad tastes and odors. Only 10 ounces. Used
worldwide They really work! £39 95 VISA MO 1-800-441-
B16E

CHRISTMAS FRLAT CAKES. Super recige. Many Lips
#3.00 LSASE. Paniry Shelf, Box 1162, Cormelius, NG 26031

GUARANTEED SMASHING HITS! 31 OLD EUROPEAN
FAMILY TREASURES: RICH "DRUNKEN IZIDOR™ CHOCO-
LATE CAKE, MOMS INCREDIBLE WALNUT PIE. AL'S
IRRESISTIBLE SALAD. £2 00 each, 35.00 ali 3. Copyrighl
Box 1442, Station "A, London. Ontarie, Canada, NGA
SMAE,
“FONDUE Ten oplicious spil-servicé recipes Cheese,
meal chocolale $4.95 Westham Publishing. Department
CPMED, Box 2214, Kenssmgton, Maryland 20885

TRULY SCRUMPTIOUS CHRISTMASE EATS. Sclection
Traditeanad & Modern Recipes. 81 US Gawsworth Preas
Ing., Bax 1705, Atexandria, Ontaric Cansda, KOD 140,

CHRISTMAS ORANGE MARMALADE Sakd world s best
Short culs 5300 LSASE Paniry Shall, Box 1162,
Corneliug. NC 20031

GIFT CATALOG FREE - SAIMIS FINNISH COFFEE
BREAD RECIPE $200 Bruno Leppanen, Box 2427,
Miagara Falls. New York 14302

DELICIOUS ITALMMN SPAGHETTI RECWPE!! Sensational’
Family and Freends Wili Rave! Orger Now' §2.00 5A5E. MK,
B132 Pinahursl, Parma. Ohic 44129

WINEMAKING, BEERMAKING, ETC.

WATER TESTING Belore you purchase any Filtrateon
System. Test your Waler with oul Professignal Unbiased
Laboratory! Water Works Labs. Natiomwige Service 1-B00-
EZ2-0081

GREENHOUSES

FREE CATALOG Winemaking., Boormaking supples
Contingntal, Box 1227-CA, Daytona Beach, Florida X015

BEERMAKERS ONLY! FREE CGatalopMeowsletlar
William's. Box 2155-M9. San Laandro, CA 84577

MAKE QUALITY BEER, wine. Free calalog. Rool & Vine,
Box 3051 PM. Westpori. MA 02730

GREENHDUSES - Redwood liberglass kits. Free Bro-
chure. Gothic Arch Greenhouses, PO Box 1564PM
Maobile, AL 36633, Toll Free 1-800-255-0284 afler fone
1050

RECIPES, COOKING, ETC.

20 AUTHENTIC MOUTHWATERING MEXICAM Fecpos
FREE Galt! 54 00 TLH, 38 Wooastone Square, Austing TX
Taraa
" ROSE Pelal _Ehnn; Beads recipe inslruclions Durable
fragrance Michae!, P.O. Box 193, Cornang CA 98021 Send
53.00

SURVIVE under Uraversal Law inle Millennium as Go-
catied by CREATOR'S original MEASURES. embracing
TOTAL Knowiedge lar unlirmited free ENERGY: monadac
gravity: ireclion-loee, work Travel VEHICLULES; instani
MANMNA. Cancals expanimental research! Mo mal Taosi in
parsen. ATA Base, 1500 North Tedas. Weslaco, Tenas
THS96

HEARING AIDS

HUGE SAVINGS Elrminale Dealer Markups. Free Tnal
Battares Wholesale Tarms Arranged. Call Toll Fres 1-800-
A3 1N2. Or Write: Lborgds-PMC, Rockford. IL 81110

DESSEAT LOVERS DREAM! 50 fabulous recipes Oid
family favorites, from the simhslly nch 1o the unibalovably
oasy. indulge your swoet toolh! Sond 4,00 to: ONM, PO
Box 1a47.PM. Taylor, 8l 48160

BREADS! BREADS! BREADS! 175-page book. Make
delicious EGGLESS, INTERNATIONAL. REGKINAL Dreads.
Send $8.95 check or money order 10, Hilda Higley, 5815
Fairlarg Orve, Austin, Texas TEI3Y

HOLIDAY Cookbook. 30 Templing recipes 5495
Kasey's Kitchan, 3109-PM10 Lemon, Dubugue, 14 5300

OLD ENGLISH HRacipes. 3400 Hichen, RR #1,
Bracebridge. Ontaria, POR 100 Canada

FREE HEARING AID CATALOG- Save '2 by mail! Wriba:

“Maneysavers |,  9530PM-10,  Lanpdon.  Sepulveda.
Galitornia 81343,
TOBACCO
AOLL Your Own Cigaretle Tobacco. Free Catalog

Gresn Biear Tobacos, Box 1313 PM. Owensbaro, KY 42302

IDIOTPROOF Yoast Bread! & pages 53 50 Hayward, Box
20991 Shawmgan Lake, BC, VOR 2W0

WINEMAKERS—BEERAMAKERS: FREE ILLUSTRATED
CATALOG OF BSUPPLIES. SEMPLEN, BOX 1147ER,
MINNEAPOLIS. MINNESOTA 55411 ____

WINEMAKERS—BEERMAKERS - Free Calalog - Fast
Service - Large Selechon: HKraes, Box  TA50-L,
Ingependence. Missourn G4053

WINE'BEER MAKING Catalog EE.J Enlerprises, 1845
South 10th, Spangleld, INinos 62703

BEERMAKING - WINEMAKING Catalog Lowest Pricas
BEERGEAR. Box 23083M. Lansing. Michigan 48909

WINEMAKERS—Heermakers Free Catalon, Low Pricaes
Froe Rocipes. Callar-8, Box 335825, Seatile, WA 8133

HEW dllusiraied BEER-MAKING manual Complste, step-
by-step instructions. Rush $3.95 10: MERRYMEN, P 0. Box
459, Frankimwiide, NJ 08322, (609} 694-2453

FREE Bearmakers Winemakers SAVINGS Catalog!
Winamakes's Markel, Box 28806, Sumner, lowa 50674

FREE CATALDG! Your Camplate Guide To Homes Brow-
ing- Wine And Besr—Suepples. Recipes, Insbuclons
Homa HBrew Inlernational. Box  4547- PMI0. Forl
Lawderdaie, FL 33316, 1-800-54 1-0600

WHISKEY, VOO A, GIN MAKING INSTRUCTIONS, Coanli-
denbial Report $2.00. Homebrewer, 723 Dasston,
Philadaiphia. 19111432

BEERMAKING KIT - DELICIOUS, Easy Instructions, Frac-
tion Of Commarcial Prices. Makes 5 Gallons, Equipmant
Fpusable, Supplies Readily Available 53485 - 5500
Zhipping To: Beermaking, P.O. Box 883, Biloxi, M5 39513

AWARD WINNING CHEF'S SECRET CAJUN SAUCE REC-
WPE 33.00. CCB, inc., PO, Box 24T28P. Naw Orleans, La
Tirga

-15 DELICIOUS DESSERTS!I %4 O0.SASE  Linda
Warner, P.O. Box 1465, Findlay. OH 458381455,

WTA-EMOKE I-I:ulp;-n:_lvja haalth hazards ol smaking
Al patwral, 20 tablets S10.00 Check, Visa, MC. Toaal
Image. 4408 Three Qaks, Arlmglon, TX 76016,

LEARN ABOUT WORLD WIMNES. Larminated guide altrac-
tively displayed on handy relrigerator magnat $4.00.
Amerigrder, Box 1145, Jacksonvilke, FL 32301

BURGLAR ALARMS & HOME
PROTECTION

AFRAID OF HAVING YOUR HOME ROBBEDT Easy And
Ingxpensive Instruclomns To Prevent & Burglary. Send
§300. Protection Consultants, Dept. 1107, PO Box
W1E1371. Mobile. Atabama 36616
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COMING NEXT MONTH

Bird's-eye view of the
cranes that build our

skyscrapers.

SPECIAL
SECTION

|
I Cold, hard world
/4 of chisels. plus
i bullding a dining
I

}. : .. roomiful of furniture
&_ #i. l_i-?—iﬁlﬂf'é and much maore.,

Electronic wizardry captures the
superhit talent of Bruce Willis

;jneu display their skill in

= | our tournament ski boat test.

Gen. Chuck Yeager
tells his own story
of the lirst
supersonic Might.

Six vans compete

: ; 5 to haul your family.
New Twist For Tunes Ski Boat Shootout
Behind the scenes at state-of-the-art The six top tournament boats battle
recording studios and the mind-boggling it out In acceleration, top end, tracking,
technology used to make the hits. handling and ski-tow tests.
Woodworking Guide Minivan Comparison
| Build a dining roomful of furniture: Drive seven small family vans through our
table, six chairs, hutch and more. We take you exhaustive road-and-track test battery
from planning to completion. to see which come out on top.
Breaking Mach 1 World's Biggest Tools
Gen. Chuck Yeager shares his fears and Ever wonder how these cranes get up on top
| intimate feelings as he takes you on his of those skyscrapers under construction?
voyage through the sound barrier. And what they do once they get up there?
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| e 1 P SUTRARL OF AMERICS INC 1GHE
| Secat belts save lives LN AMERICA IN M
|

Owver 12 years ago, Subaru felt com-
pelled to improve road safety beyond the
requirements of the law. And beyond the
efforts of other car makers.

Our goal was simple: increase trac-
tion, even in the most hazardous drving
conditions. As a result, we developed the
"On Demand ™™ 4 Wheel Drive System,
the ability to shift power from the front
wheels to all four wheels at the push of a
button or flick of a lever,

Fact is, Subaru is so committed 1o 4
wheel drive, this year we're introducing
two of the most advanced Full Time
4WD systems in the world. - ' _

After all, if you can't be sure of the : : i o 3
road, you should be sure of your car. i TR Ly - S

Inexpensive. And built to stay that way.




Mariboro Red or Longhorn 100%—
you gel a ol to like.

'g; f -fl | f. g .. 3

SURGEON GENERAL'S WARNING: Cigarette

Smoke Contains Carbon Monoxide. 6mg "tar 1.0 mg icotine. | N
av percigareite, FTC Report Fab "'3 — |

: 5




