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JOURNAL

* \X/orkshop-Testing
9 Top Circular Saws
it ¢ Gas Grill Tuneup For
| Better Barbecues
‘ * Mood Li?(htin For
yard And Patio
oy — *"‘""\ o

[

f547

-
———

|
I“
ol

Your Bac

s T e




There’s never been a car like Thunderbird.
And there’s never been a Thunderbird like this.

Quality by design.
The idea is simple: commitment to the
excellence of each vehicle component can

result in improved vehicle quality overall.

An example: over 400 of Thunderbird’s
mechanical, operational, and comfort fea-
tures were compared to features on cars
like Mercedes 190E, Toyota Supra L, and
BMW 633CSi. By employing this kind of
detailed analysis, Ford strives to make
each new vehicle superior to what we've
offered before. It's all part of insuring that
Quality is Job 1.

Structural integrity.
Thunderbird was designed with
increased structural adhesives at joints

and two-part expanding foam throughout.

Buckle up—together we can save lives,

This not only results in reduced noise

and vibration in the passenger compart-
ment, but allows for a longer, wider wheel-
base that gives the vehicle a more substan-
tial feel over the road.

Ride and handling.

Thunderbird features a four wheel
independent suspension with rear con-
trol arms and a front tension strut
that are “double isolated.’ All of which
helps to insure less harshness in ride
and in handling. :

“Speed sensitive” rack and pinion
steering also adds to the Thunderbird’s
“feel”’ It adjusts the amount of power
assist from light effort steering at lower
speeds to a firmer feel at faster speeds.




Power.

Thunderbird’s 3.8 liter V-6 features
“low friction” roller tappets and sequen-
tial electronic fuel injection. Also, light-
weight components like magnesium
rocker covers assist in providing a better
power-to-weight ratio.

Aerodynamics and ergonomics.

This is the most aerodynamic
Thunderbird ever designed. Which trans-
lates into less wind resistance, improved
handling, and reduced interior noise.
Ergonomically, there’s more head, shoulder,
hip, and leg room than the Thunderbird
of just a couple of years past.

Fully equipped.
Thundm‘g'md [.X features air condition-

ing, power windows, electronic AM/FM
stereo with cassette player, speed control,
fuel/distance computer, and full electronic
instrumentation. All standard.

Best-built American cars.

The best-built American cars are built
by Ford. This is based on an average of
consumer-reported problems in a series of
surveys of all Ford and competitive '81-'89
models designed and built in North
America. At Ford, “Quality is Job 1"’

Ford Thunderbird

Have you driven a Ford...lately? \{
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For better performance,
fill up with premium.
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IT you're looking for a way to improve your vehicle's
performance, install a set of Bosch Platinum spark
plugs. And step on it.

The minute you do, you'll get smoother _
acceleration, improved fuel '
efficiency, and, of course, i.
quicker starts. As you can see
in the cut-away, Bosch Platinum Sssssssas
has a 99.9% pure platinum cen

€14 Robert Bosch Corporation, Sabes Group. The Bosch name amd symbal wre regisiered trademarks.

electrode engineered into a revolutionary extended
insulator design. It’s the only plug in the world
with this feature.

Next time you change vour plugs, try a set of

' Bosch Platinum, the premium
E an . spark plug. You'll be

E E”L == better off in the long run.
- J— . To locate the Bosch dealer

nearest you, call 1-800-882-8101.

The Utimate Spark Plug.
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EDITOR'S

NOTES

OW DOES ONE go about comparing the performance of the new

group of 4-door sport/utility vehicles? Well, first you make about a mil-
lion phone ealls to nine different motor vehicle manufacturers. Eventually,
you end up with nine sport/utes in roughly the same vicinity—in our case, for
this month's comparison test, Los Angeles. Then you rent Los Angeles
County Raceway and Willow Springs road racing circuit, so that you have
places to conduct the battery of instrumented tests you'll need. At some
point in time, four editors, one art director and three assistants get on a
plane in New York City and fly out to L. A. with suitcases and trunks loaded
with test gear. Once they land, everyone fans out, colleets all the vehicles
and drives them to a hotel parking lot. Now, at last, the actual testing can be-
gin. This is about how it went with this month's sport/ute shootout (and with
all our comparison tests). The actual testing took another several days.

Rich Cox. the guy In
the shirt. Is our Left
Coast shooter, Above
left, Graphics Director
Bryan Canniff helps

line up a shot. Left, the
hardest part of a com-

e

Then the raw data had to be tabulated and compiled, the story written and
laid out and, viola!—you have what you see on pages 55-59 of this issue. The
one missing ingredient is the photos you see that accompany the story. For
this story, we called on Rich Cox. We consider Cox to be the Top Gun of
West Coast shooters, even if he does charge an arm and a leg and shows up
with hisown Ent.uumﬁe of assistants, adding mightily to the controlled chaos
at any auto test site, But Cox always gets the shot and much of his work bor-
ders on art. Look for his photo eredit and work in this and other issues of
PM. . . . I was probably the only person in the world who didn’t read The
Hunt For Red October by Tom Clancy, the master ereator of techno-thrill-
ers. So when I saw the movie recently, and Alec Baldwin and Sean Connery
started talking about propulsion systems with no moving parts, capable of
hurtling a submarine through the depths at unprecedented speeds, 1 said,
hey, that's our August cover story. And so it is. It's real. Working models of
such propulsion :_iﬂ_atems already exist. And you can read all about it begin-

ning on page 60. Till next time.
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Paul Flinn, Construction Superintendent, Weatherford, Texas.
Over the past 40 years, he’s never worked without his favorite hat. Or his Skilsaw:

SK/ILSAW.
We made it first We make 1t last.
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The World Championship-winning
Mercedes-Benz team now uses only one
make of tires: Goodyear Eagles.

Mercedes-Benz is known
throughout the world for
quality, technical innovation
and engineering brilliance.

MNowhere are all of those
A Gm Eagle qualities more apparent than

an Fanie Hermnnamne 10 the highly exotic and very

its superiority

sophisticated Championship-
winning Mercedes-Benz race cars.
These are the cars that, in 1989, won seven of

the eight endurance races that constitute the FIA



All of GM going all out for you.




"WE'D LIKE TO TAKE YOU INS
BECAUSE THAT'S WHERE THE RE

The chonges are real, not just cosmetic.
They reflect a change in General Motors
itself. In the woy we work, and in the waoy
we work fogether.

We've listened to what you said about
quality. Weve heord your demonds for
relioble, duroble cars and frucks. And
we've responded with new vehicles, with
new technology, with new production
methods in new and refurbished plants.

THE HEART OF GM QUALITY

We've introduced 77 new models
since 1985. Almost all the cors and half
the trucks we make. All re-designed and
engineered to dramaticolly improve quality.

The looks are new. But that's not all.
The big improvements ore in the engines,
transmissions, and electrical systems —the
heart of ony cor or truck. And we're

continuing to improve.

MEASURABLY BETTER
GM builds cars you can count on for

the long term. No US. cormaker has done
that job better in the lost five years. In foct
one meosure of obility, the J. D.
Power dependobility study of 1985 models,
ranks GM highest in vehicle dependability
among all American manufocturers. !

DHSCREMMCES PER 1D0 CARS
[¥sdiraghtbnd Avurreaural

ol__ =
80 fiome
Since we built those cars, independent
measures have confirmed that our quality
has improved substantially. The differences
today between GM and the best imports
are very small indeed.

According to one quality study by
Harbour & Associates, we're better than
the averoge European make, and the dif-
ference between GM ond the overoge
Jopanese import is less thon one-half of
one discrepancy per car. Our awn trocking
confirms GM's significant improvement.,

GREATER DURABILITY

According to R. L Folk Registrations, o
higher percentoge of 10-year-old GM cars
are still on the road than '79s from Ford,
Chrysler, Mozda, Nissan, Toyola, or Handa.

RELIABLE ENGINES

GM:s engines are more dependable
than thase of all other domestic carmakers.
Our 3800 V-6 is af the top in engine
quality among engines from all makers,
foreign or domestic. Thot's the finding of
the most comprehensive customer-bosad
survey in the auto industry.

In the latest evoluation of 1989 engine
guality, the 2.3-lter Quod 4 wos os
problem-free as 2-liter engines from Toyola
or Honda after three months' awnership. In
the lotest survey of a Full year of owner
ship (for 1988 models), Codillac owners
reported fewer engine problems than
Toyota or Mercedes-Benz owners —a tribute
to the 4.5-liter V-8 engine. In 1990, we're
striving to deliver the quality you demand

BETTER-BUILT AIR CONDITIONING
The reliobility of major mechanical
systems 15 important to our customers

GM’s new cars have better-built air

conditioning systems than cars from
Hondo, Missan, or Mozdo,

PROBLEM-FREE TRANSMISSIONS

Any car or truck is only os relioble as its
transmission. And our outomatic tronsmis-
sions ore more problem-free than those of
ony domestic com- '
petitor—and
most imports?

This year
GM is infroducing an
electranically controlled
transmission that is
linked with the engine’s
contral system. An
electromically integrated
powertrain raises fuel
efficiency,
lowers emis-
sions, and im-
proves response.

TECHNOLOGY THAT LASTS
GM is the only domestic manufocturer
to design and build multivalve engines.
And we build them to last. Our 16-valve
Quaod 4 hos olready run the equivalent
of 100,000 miles ot 100 mph without stop-
ping under test conditions,

On the endurance trock, o full-size
Chevrolet sport truck equipped with GM's




350 cu. in, V-8 captured the Hulman
Trophy for sustoiming 100 mph for 24
hours at Indianapolis.

MOST TROUBLE-FREE U.5. CARS
For the second year in a row, Buick
LeSabre is the maost trouble-free American

car. That's the finding of the new 1990

J. D. Power and Associates Initial Quality
Survey™ Initial quality like this helped
Buick repeat for 1990 as the highest-
ranking US. nameplate.

Chevrolet's Luminag Coupe was ronked
os the top midsize speciolty car in the new
study — based on owner-reporfed problems
in the first %0 days of ownership.

—

CORROSION PROTECTION
We offer the highest level of exterior
galvanized cormosion protection i the world.
in toct, we're the anly high-volume carmaker
extensively using two-sided
& N golvanized materials to protect
. against rust,

Thot's how we con stretch our imited
warmonty s COMmosion coveroge 1o six years
or 100,000 miles minimum.3

99.9% CERTAIN STARTS
Virtually every engine in every GM cor
or light truck features electromic fuel
injection. Electronic sensors megsure
temperature and 7

i
5 8
"Bl
| Y

=  engine conditions,
Re-designed injectors and engine control
computers meter the right amount of fuel
for sure starts
These GM cars start the first time, hot
or cold, in any weother, regordless of
where you live in the United States,

HIGHLY SATISFIED CUSTOMERS
GM's Codillac division has been the
highest-ranked domestic nameplate in cus-
tomer satistoction for the past three years 4
The customers of every other GM

division are highly satishied as well. After
six months of ownership, ot least 95% of
all Chevrolet, Pontioe, Oldsmobile, Buick,
Codillac, ar GMC Truck awners would
recommend a vehicle from that GM division
to o friend

ENDURING VALUE
Ower the last 10 years, cars built by

General Motors have kept more of their
original value, on the overoge, than cars
mode by any other LS. manufacturer,
Chevy and GMC trucks refain more of
their original value than trucks sold in the
US. by any other manulocturer
n the world —foreign

or Somestic.-

DE OUR CARS AND TRUCKS.
CHANGES IN QUALITY ARE’

WE COVER EVERY PART
We bock our vehicles the way we build
them. Our Bumper-to-Bumper Plus limited
warranty covers every part of every GM

car or light fruck. For three years or
50,000 miles.

8

3 YEARIS0,000 MILE LINITED WARFLANTY

WE CARE ABOUT YOU

We care what you think obout GM
quality. People throughout General Motors —
the GM Quality Network — have token a
lang, hard look at the cars and trucks we
build. And the way we build them.

Today there is a new pride at GM. A
new commitment to quality. A dear focus
on our customers ond on their needs, A
dedication to cantinually improving our
vehicles. Year after year. Unhl every model
is as good as the best in the world,

We've occomplished much olready. We
invite you to take o good, close loak ot the
results: our new GM cors and trucks, ond
the new level of General Mators quality,

1: 1. D. Powver and Associoles Vehicle Dependobility
Index Sludy* In a ranking af the thres domestic
mandochuren, based on Things gone wong o
A-to-Seywor-old 7985 model wehicle in the post 12
mgnths

2 GM ownersdtisfoction survey for find quarer of 1990
X See your GM dealer for details al this limied
wWOITanly COWEIng COMmasion.

& 1. 0. Power ond Anocotes 19871089 Car
Cuttomer Satiwfoction with Prodied Quality and Dealer
Servacat™ studies, After one year of cwnership.

32 GM corporoie siudy of 34o-5-pearold uvsed
withicles resold between 1979 ond 1989

& Tires on GM tars are wormanted by their momuloc.
turers. Codilloc’s Gold Key Bumperdo-Bumper limiled
warraaty olfers coveroge lor 4 yeany 50,000 miles,
and Codillocy Allante is bocked for T yean ¥W00,000
miles. Ses your Gid decler for detall of the limied
warronty. & deductible applies.

PUTTING QUALITY
ON THE ROAD

MARK OF EXCELLENCE

Chevrolet Pontioc Cldsmobile
Buick Cadilloc GMC Truck



"SOME OF THE 77 ALL-NEW MODELS WE'VE
INTRODUCED SINCE 1985,
ALL RE-DESIGNED AND ENGINEERED
TO DRAMATICALLY IMPROVE QUALITY"
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LETTERS

FTER reading your

story, “Heavy Metal
Haulers" (page 53, May "90),
1 wonder why a 1990 “high-
tech"” 4564 Chevy engine in
your test truck produces only
230 horsepower when, in the
same issue on page 100 (Car
Care Guide, “A Gallery Of
Great Cars"), a 20-year-old
1970 Chevy Chevelle with a
454 produces 450 horsepow-
er? | thought things were
supposed to get better in 20
years, not worse. Keep up
the good work.

ANDREW MARFINK
WARREN, PA

Close Shave

If the Gillette “Sensor” razor
cost $200 million to research
and develop (Tech Update,
“Cutting Edge Redefined,”
page 18, May "80), then it's no
wonder that the United
States is losing its position in
the world as a manufacturing
leader. While it's good to
know that Gillette has a new
product, I'd like to see a blind
shaving blade comparison
test as a real-world evalua-
| tiomn.
LAWRENCE A. BECESTED

SAN RAFAEL,CA

Re-Voliting
Situation

The electric car (“Batteries
Are Included,” page 134,
April "90) is nothing more
than slick public relations on
the part of all auto compa-
nies. In 1963, the Pennsylva-
nia Power Co. assembled an
electric car using a VW bug
chassis and a rear seat full of
lead-acid batteries which
performed as well as the GM
Impact car. [ drove it, and it
could burn rubber on hard
acceleration.

The electrie utilities real-
ized, even at that early date,
that electric-powered vehi-
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Engine power: They don't make
them like they used to.

cles eould not be the answer
to energy and air-pollution
problems because the capaci-
ty of America’s powerplants
cannot supply the recharging
needs for millions of autos.
Atmospheric pollution would
be switched from petroleum
hydrocarbons to that derived
from coal combustion, which
doesn't really ease the prob-

lem., DOUGLAS A. KOHL
OSSED, MN
Thrust Buster

| read with interest the item
in Tech Update (“Biggest
Jetliner Engine,” page 16,
May "90) on General Elec-
tric's plans to build a high-
bypass turbofan engine that
will eventually produce up to
95,000 pounds of thrust. 1
wonder if G.E.'s decision
to borrow the inadequate
thrust reverser systems
from earlier engines includes
awillingness to accept the re-
sponsibility of a performance
record that includes numer-
ous accidents due to inade-
quate stopping ability.

I think air travelers de-
serve a change that's long
overdue,

BERT KENNETH BRANDT
RENTON, WA

Cutting Remark

I have been a long-time read-
er of PoPuLAR MECHANICS

and found it to be an excellent
magazine, But [ was some-
what appalled at the state-
ment made in the Home
Finance column (page 38,
April "90): “It's the same kind
of bargain as you'll get froma
surgeon who, if you can't af-
ford the operation, will offer
to touch up the X-rays for
much less."”

As a physician and sur-
geon, [ find this statement to
be offensive. Maybe I inter-
preted the statement incor-
rectly, but my interpretation
is: “If you can't afford the op-
eration, [ will do it for less, or
do second-class surgery.”

MILTON K. TIGNORJR., M.,

WEST PALM BEACH, FL

Cable Vision

Your article on the Hawaiian
deep water cable project in
vour May issue (Tech Up-
date, “Cable Laid At Record
Depth,” page 20) accurately
portrayed the challenges and
success of the program.
However, should the com-
mercial aspect of the project
come about, the deep-sea
electrical connection you
wrote about would be be-
tween the geothermal fields
on the islands of Hawaii (not
Maui) and Oahu.

Hawaii is the most
oil-dependent state
in the union with
more than 90 per-
cent of the oil com-
ing from foreign
sources. We are
currently nego-
tiating with a
consortium for
the possible pur-
chase of up to
500 megawatts
of geothermal
energy and ship-
ment of that
power from Ha-
waii to Oahu.
PM's shop project
Improved upon by
reader Kirchman.

If we can negotiate a price
that is reasonable to our cus-
tomers and be assured of an
adequate resource, the de-
velopment of up to 500
megawatts of renewable geo-
thermal energy would be a
huge environmental plus in
our fight against global
warming. [t would also move
the state of Hawaii many
steps forward in its quest for
energy self-sufficiency, and
decrease the potential for a
disastrous oil spill by redue-
ing our oil imports by 387 mil-
lion gallons a year.

SCOTTSHIRAIL

COMM, SUPERVISOR
HAWAIIAN ELECTRIC CO.
HONOLULU, HI

Desk Project

[ am enclosing some snap-
shots of the secretary desk 1
built from the article you ran
in your November '89 issue
(Woodworking Guide, page
71). I enjoyed making this
desk. The prints were clear,
accurate and very well pre-
sented.

I made a slight change in
designing the front drop
drawer. | used a brass inlay
on the cover.

HARVEY KIRCHMAN

NOADDRESSGIVEN
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TIME MACHINE

75 YEARS AGO: AUGUST 1915

Car-Powered FII'I“,‘
The entrepreneurs of the
Model-T era were always
looking for new ways to har-
ness the power of the auto-
motive engine, Take the 1-
car ferry we put on our cover
three quarters of a century
ago. You put your caron a
small barge, jacked up the
rear end, and clamped the
spokes of your rear wheels to
the axles of the boat’s twin
paddle wheels. With yvour
foot on the gas pedal, you
powered your way across the
bay. Tatal eost of the ferry in
1915-dollars: $100.

| 50 YEARS AGO: AUGUST 1940

Sign Of The Times

The billboard below, mount-
ed along every highway en-
tering the county, says a lot
about the early years of the
20th century. We reported
that the system worked very

MOTORISTS ATTENTION!

YOU ARE ON YOUR HONOR
FRESNO COUNTY HAS NO SPEED COPS

DRIVE SO THEY WILL NOT BE NEEDED
SPEED L]HIT 30 HILES PER HOUR = Board of Saperwsars

well, and that for a while a |
grazsroots movement strove
to extend the honor system
to all eounties between Los
Angeles and San Francisco,
We can only wonder, wistful-
ly, what became of it.

PUH LAR'

Final Frontler

The Space Age was decades [

away, but pioneers at Cal
Tech were laying the ground-
work. Crouched behind
sandbag walls, they detonat-
ed rocket motors and gauged
the effects of 5000° F tem-
peratures on nozzles and fir-
ing chambers, The test motors,
fixed to torsion balances,
vented their exhaust at 3600
mph, charring and twisting
the steel nozzles. The re-
searchers’ aim: to loft a 3-
stage rocket to 500,000 ft., 5
times higher than any man-
made ohject had ventured.

25 YEARS AGO: AUGUST 1965

sﬂmr was still largely a mili-
tary tool, but civil aviators
were hoping to reap some
benefit. The airspace above
Chicago and New York was
becoming thick with DC-3s,
and pilots had no air-to-air
communications, only air-to-
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Backyard Raliroad

For the home craftsman with
an indulgent streak, we
placed on our cover the latest
in a series of extravagant
homebuilt toys, sure to draw
gasps from the most jaded
tyke. The Backyard & Bird-
bath R.R. chugged along at5
mph on 2 ¥ 4 rails. Steam
streaming from the stack be-
lied the fact that power really
came from a pair of jumbo so-
lenoids attached to the con-
necting rods. For safety, a
simple handbrake would halt
the train in a half turn of
the wheels,

Low-Tech

Given the primitive
state of mid-"60s
computer technol-
ogy, the only way to
get a robot to work
was to let a human do
the thinking. Our
writer offered his
brain to science, tak-
ing a spinin an au-
tomaton called the
Pedipulator at Gen-
eral Electric’s Ad-

N
/N
vanced Technology |

Laboratories in [
Schenectady, f?

ground capability, Aeronau-
tical engineers, therefore,
proposed arming all airliners
with interplane phones and
collision-avoidance radar
systems. The “radio head-
lights” would probe 60 miles
ahead, setting off a warning
light |f collision threatened.

New York. Designed
to demonstrate a
human'e ability to
balance a 2-legped
eyborg, it was one of
an emerging class of
research vehicles
called eybernetic an-
thropomorphiec ma-
chines (CAMs). The
builders envisioned
CAMz one day humping
girders around ship-
yards and other heavy

.. manufacturing sites,
‘1" and charging over
== rough terrain as
_m Army vehicles. PM _

r
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ONE STEP AHEAD

The Best Radar Detector Ever Made Is Now Even Better.
What Does That Mean to You? PLENTY.

How Can The Bost Get Botter?
The answer to that question is simple; Tha new
ESCORT picks up radar signals from farther
awady than ever was possibie before...in its
new, smaller, streamlined case.

Advanced Computer Technology:
What's Mew Under the Handsome Case
The all-new ESCORT literally uses space-age
technology—Digital Signal Processing {DSP),
the same advanced system NASA uses to

"sharpen” radar images.

If you like technical tatk, here's what DSP
does; [t sampiles incoming radar signats 50,000
times a second. Information is digitized and
anatyzed by a signal-recognition computer.

The neant of ESCORT's DSP
Eireutny |5 B CUSEG VErBIDn
of the Malomda DSP 58000,
Mg 30 Mwle 24 il pavalel
HEMOS processor 4 capabie
of 1025 million ksirue-
Fons per second, and is also
wesed i Steve joba” mew
R10.000 NeXT compular,

ki
MOTOROLA
DBF 56000

E
g

2
E
3
=

Result? Greater distance than any detector
ever had before. Greater separation of garbage-
signals. Incradibly fast reaction to instant-on
traps. Better protection than any driver could
have had before,

And oh, ves: The case itself is aluminum,
finkzhed in non-glare black ...not cheap plastic,

The new ESCORT brings vou up to a level of
protection no radar detector could provide
before. You no longer will wander into a sudden
“beep-explosion,” too late o slow down. Evan
distant “instant-on” radar doesn't faze this
mighity detector,

Early warning is well beyond the capability
of eary detectors without ESCORT's power and
sensitivity. You know the value of radar warn-
ing. You should know, too — Only one detector
is most powerful: ESCORT.

ESCORT

apeaphatd
e

Here's What the Experta Say

Wi you are a fan of the old Escort, you are
really going to love the new Escort,..The unit
I the first to utllize Digital Signal Processing

(D'SP) to sniff out weak radar signals™
~Spart Tuck

WA new automoblle radar detector picks up

weaker signals than was previously possible,

thanks to Digital Signal Processing (DSP)™
—Wlching Design

#The new Escort uses Digltal Signal Process-
ing, something not used before in other than

Ll
military applications. Stock Car Racing

“The new Escort packs ultimate sensitivity
into a small package. Nothing else even comes
close, and no wonder...No analog device can

hope ta match this perfformance ™
—AMW Rounaie!

m Just & high, 34" wide

m\isor clip and adjustable windshield
moung

® Alert lamp glows on radar contact
® Vanable-pulsa warning

® Hewlett-Packard LED bar graph shows
radar proximity

® Photocell adjusts display to car's
light level (dark mode for discreet
operation)

= Adjustable volume and mute switch
{including “automute’” to turm down
volume after first alert)

Thleves Know:

They Can't Use a Stolen ESCORTI
ESCORT has a tiny "Digital Key!" Use it to
unlock your ESCORT when you first get it, then
avery couple of months., Without the kay,
ESCORT wor't work.

Thieves know this, When they spot an
ESCORT, smart crooks move on to the next car.

it Costs No More to Have The Best
ESCORT costs $285. That's actually less than
same radar detectors with a8 fraction of
ESCORTs ability. We've built more than two
million PASSPORT and ESCORT radar detectors,
and we stand behind every one of them.

But—

You don't risk one cent to find out for
yourself just how much protection ESCORT
gves you. Use it for one full manth. If for any
reason you think you can get along without
it, send it back and we'll send you a complete
refund, even including your returm shipping
costs. What could be fairer than that?

Usa ESCORT for Ona Month at Our Rlsk
Order by Toll-Free Phone 24 Hours a Day,
Seven Days a Week.

Call toll-free 1-800-543-1608

e

RADAR WARNING RECEIVER
e —

$ 298 onis resitents add $16.27 tax. Hightr in Cansda.

& product of Cncinnats Mic rowaes,
maker of PASSPORT and ESCORT

Cincinnati Microwave
» Department 006880
One Microwave Plaza

Cincinnati, Ohio 45249 € 1900 CM



Thompson’s’ proves that
oill and water not only mix,
but make a better stain.

Few things
increase the beauty
and value of your
house like a fresh
coat of stain. Trou-
ble is most stains
are either oil-base
or acrylic and leave
something to be
desired. The oil-

it bonds to the sur-
face fortifying it
and protecting
against chalking
and fading. All the
while Thompson’s*
Water Seal” works
to protect against
the ravages of
water and weather.

base stains pene-
trate well but tend to chalk and
fade. Acrylic stains are more
colorful but tend to chip and
flake. But now there’s a stain
that gives you
the advantages
of both with-

¢ Water Seal ® ¥ vantages:

Thompson's*
Water Seal®
Stain.

e L

Our unigue formula gives
your home beauty that’s
more than skin deep.

Thompson’s Stain has a formula
so unique it's been granted a
patent by the U.5. Patent
Office. It provides the deep pen-
etrating color of an oil-base

stain with the durable surface
protection of an acrylic stain.
Then we add the waterproofing
power of Thompson's® Water
Seal® The result is a stain that
gives your home beautiful,
long-lasting color and
protection.

Long lasting beauty.
Long lasting protection.

As you apply Thompson's Stain
(Diagram 1), it penetrates

ww

to anchor the color throughout
the wood and protect against
chipping and flaking.

At the same time (Diagram 2)

Tests prove Thompson's is an
extraordinary exterior stain.

To prove how well Thompson’s
' works, we

iy
1)

' *(‘. had an inde-

A s

i pendent lab

conduct
extensive
tests.

The results: outstanding overall
protection against fading,
chalking, cracking; and supe-
rior waterproofing.

To get more information,

call 1-800-367-6297. And

togiveyour e >

Fiﬂl_ and II:T'.C'Hng
without Thampsans!

home a freshly ¢ mz‘“'!"ﬂué -
Stain

stained look '
that lasts, get
Thompson’s*
Water Seal®™
Stain.

T 1990 Thempssn & Formshy Inc.
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Like a glant slot car, roadway-powered
electrical vehicie charges Its batteries

LOS ANGELES, CA—In-
stead of keeping your electrie
car couped up in the garage
every night for recharging,
why not let an electrified
highway keep the batteries
alive? Two California utili-
ties are testing the idea on &
1004)-ft. strip of road in an
L. A. housing development.

The system operates on
the principle of magnetic
induction. Current passes
through eleetric cables bur-
ied in the roadway, creating
a magnetie field. Induction
sets up a second electrie cur-
rent in 4 metal plate moving
through the magnetie field,
Testers are reporting 90-
percent efficiency in energy
transfer.

The plate deploys from the

by passing inductive pickups through
magnetic flux from buried conductors.

Juiced-Up Roads To rElet

bottom of a vehicle and feeds
electrie power to a propul-
sion motor and to a charging
gystem for on-board storage
batteries. Once off the elec-
trified roadstrip, the plate
retracts and the battery
powers the motor.

California officials hope to
electrily a network of free-
way lanes to give roadway-
powered electric vehicles
{RPEVs) unlimited range.
Costs would run between $1
million and §1.5 million per
mile. But whether the idea
will work outside Southern
California’s benign elimate is
a big question mark. Indue-
tion requires asmooth 2- to 3-

Edhior: Abwe Diare
Aririard Ecior I:]rl,'!n_u',.' T Prpss
Comnbuiod Mike Fillaon

|
FROMNT - AIR-GAP

ELECTRAIC
CAHLES

> Ea

Cars

in. air gap between pickup
plate and road surface, and
pothole-riddled East Coast
roads may not cooperate,

Forward-looking, obstacle-
detection equipment may be
able to solve that problem,
however,

Highlights This Month
H Airplane 1995—Boeing’s high-flying 777
will vie with MD-11 and Airbus jets,

B Hey! You Take The Wheel—Toyota
engineers give “‘concept car” a bizarre

new definition.

B Revenge Of The Diesel—Exhaust-
recycling system gives new life—and
stealth—to the venerable diesel submarine.

B Seven-Ton Skydiver—Records shatter as
heavy-payload parafoils glide to the ground.
B Venus Unwrapped—»Magellan

begins mapping the mysterious planet.

P ILLLISTRATICN BY MARK MoCANDLUISH
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Long-Range
Twin-Jet

SEATTLE, WA—Stung by
competition from Airbus and
the incipient threat of Me-
Donnell-Douglas’s MD-11,
Boeing is trying to lure cus-
tomers with an all-new plane
to be called the 777,

The transcontinental twin-
jet will carry 350 passengers,
and a 280-seat version for
the West Coast-to-Europe
flights is also in the works. A
197-ft. wingspan gives the
TV7 high-altitude fuel effi-
ciency, and folding wingtips
wolild enable it to negotiate
airport gates. If it sells, first
| fight should be in 1995,

AUGUST 1990

BOE MG LS TRA TR0

Like a DC-10with 747 wings, the Boeing 777 could fly over crowded 30.000- to 35,000-ft. airspace.

Six Wheels To Mars

PASADENA, CA—While
wilking Mars rovers have
captured attention, Jet Pro-
pulsion Laboratory re-
searchers say wheels are
more reliable, A 15-\'.'|'||_H_-|l_'1],
articulated-chassis vehicle is
now roaming i canyon here,
testing autonomous-naviga-
tion software,

The rover seans ahead
with four stervo cameras,
then plots a course through
the scanned LL'I'J‘UEH anid fol-
lows the course, Once faster

Toyota’s Wacky World

vision processors are griafted
on, the rover will be able to
cover ground at an average
speed of 1 in. per second. If
sensors detect sudden dips or
rizses, the vehicle halts for
safety. Meanwhile, data
from sensors will add detail §
to o low-resolution satellite- P
derived Martian map stored [
in the rover's memory. N 3
Self-steering rover houses o
stereo TV cameras and

processors in central chassis.
Front axle holds robotic arm.

MASA JIM. FHOTD

graphed into omnidirectional
movement, Similar spheres

NEWYORK, NY—Chal-
lenged by a company contest
for the most impractical vehi-
tles pazsible, Tovota's engi-

in-cheek care that stole the
Auto Show here in April.
Tetra runs on three indepen-
dently powered plastic

propel the telescopic Daddy
Liong Legs. Alsoat the show:
the New Walker, with eight
wheels mounted on foure legs,

the voice-activated VCV
(“Turn left!™ “Stop!™), voice-
powered Sereamer (the lowd-
er you scream, the faster it
goes), and “Hey! You take
the wheel,” with basie con-
trols built into a free-floating
steering wheel.

necrs channeled their

spheres, with rotations that
are computer-choreo-

imaginations intao six tongue-

PROGRAMMABLE
CONTROLLER

DRIVERS COMTROL LINIT

ih..

COMPRESSED-AIR BOTTLE

ﬁ& - PNELIMATIC CYLINDER
arrll / /

CRIERALL
DRWVER
MOTOR

TOVOTA PHOTOS

Omnidirectional spheres carry Tetra |above] and Daddy Long
Legs (far right ). Each of Tetra's spheres has its own motor.

TOOITA LU TRATICEN
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With the cost of college getting higher and higher, local Army National Guard Recruiting Office, today.
it'’s great to know that someone is willing to help foot  Just return the coupon, or call us at 1-800-638-7600.

the hill. The Army National Guard. Giving you what it
As part of the Army National Guard we'll give you  takes to get ahead.
the training and skills you need to do 2 job. From rH————">—"——"¢7"+——/Y""—"-———— 7

systems maintenance and computers, to communi- Miail to: Army Mational Guard, PO Box 564, Hanover, Maryland 21076

cations and electronics, you can even use these |

skills in your full-time job. Name OMoF |
We'll also give you all the excitement and adventure Addiress |
you seek while sharing new experiences with friends City — T

To join it takes about two days a month and a few
weeks a year. In return, you could be eligible for up to

LS, Citizen C¥es [CIMe  Date of Birth

$5,000 in tuition assistance through the Montgomery Soc. See. No.. m Ty —
GI Bill. You may also qualify for an additional $2,000 | 12 ClieehSchod 0o ot —
enlistment bonus. Finally, you'll earn a minimum Prior Military Service: [1%s [1No —
salary of $11,000. It adds up to $18,000 you can put i "'ﬂ‘ 1

o

| ermbrrwsandd e m o ofigeion. The monmonmn s e

towards your education. bt i, Tt s
If you're serious about your future, contact your be rerction pepeses il e SN e medw ks A mericans Al Their Best,

Tk J N @]

Thas Arvry Mafional Guward i sn Equad Opporiunity Empioyss

|
|
|
both in college and in the Guard. : o A
|
|
|
|
|
|
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NEW YORK, NY—NASA
and the Air Force are pooling
their resources to build a
4000-pound satellite that will
report on the effects of the
Van Allen radiation belts,
which have mysteriously dis-
abled spacecraft in the past.
The 8-sided aluminum
honeyeomb craft, known as
Combined Release and Radi-
ation Effects Satellite
(CRRES), will be launched
aboard an Atlas Centaur
Booster this summer. Fol-
lowing a highly elliptical or-

Spacecraft To Explore
Van Allen Belts

bit, ranging from
22,231 milesto 215
miles above the
Earth, CRRES
will pass through §
the belts twice on
every circuit.

To determine

the properties of ""d“ld'i'mml cal orbit
the radiation | Ve alien radiation
{right].

belts, the space-
craft contains 24 canisters
charged with lithium, bari-
um, caleium or strontiom.
Observed from the ground,
the brightly colored clouds of

checkout [above), before being

charged particles
that result from release of
these chemicals will provide
clues as to the belts’ composi-
tion. To investigate their ef-

fects on electronices, the Air
Foree has placed test circuits
aboard, which it will monitor
remotely.

EDWARDS AFB, CA—
NASA is testing vast para-
foils designed to recover
jettisoned 'launch-system
components such as rocket
engines. The aim is to recyele
costly parts.

One 3600-sq.-ft. foil, de-
signed by Pioneer Aero-
gpace, recently earried
14,000 pounds to the ground.
The parafoil, called the High

Power-Payload Parafoils

Glide Recovery System, set
new records for foil area and
payload.

Testers unloaded the pay-
load pallet from an Air Force
C-130 flying at altitudes of
12,000 ft. and 14,000 ft. As
the main parafoil unfurled,
ground-based controllers
guided the drop-test vehicle
remotely. Commands that
are radiced to an on-pallet

electronics pod actuate de-
flection of the foil's trailing
edge, turning the drop-test
vehicle left or right.

By year's end, Pioneer
plans to demonstrate a 10-
ton-payload foil, aiming ulti-
mately for 30-ton capability.

Supercomputer Image of artificial hip. Image data can be fed
directhy to numericaily controlied machine tool.

Supercomputer Bone Models

ITHACA, NY—Physicians
and mechanical engineers
are turning to the supercom-
puter to predict the perform-
ance of artificial joints. The
goal is to extend the lifetime
of implants such as prosthet-
ic hips.

The reason for bringing
in high-powered number
erunchers, such as Cornell
University's IBM 3090, is the
difficulty in designing an im-
plant with a surface geo-
metry that reflects the com-
plexity of bone surfaces.

In addition, as it models
the bone-implant interface, a

supercomputer can factor in
the unequal strengths of dif-
ferent regions of hane, infor-
mation that a CAT sean can
provide.

The resulting information
may be used to develop rules
of thumb that will help in the
design of a whole family of
longer-lived implants.

Researchers involved in
designing these artificial
Joints liken the process to the
supercomputer-performed
aerodynamics computations
that now routinely precede
wind-tunnel testing of cars
and aireraft.

20
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Tune up your
dashhoardat
theKmart
Auto Sound Sale.

3%.97 Everyday Low Price.

Sparkomatic SR600 AM/FM Compact
Disc Player wilh Synthesizer Tuner.
J-beam laser pickup 12 FM
and & AM prasets, scan and
standby confrols, and 25watt
output.

Sparkomatic

__.-l-——l-__-‘

69.“] Your Choice.

Kraco KPA100 100-Watt Amplifier. 50 watts per
channel, 3-way input compaticle for high level,
low level and high power. Automatic remote
activation.

Kraco

Pioneer T56933 2-Way Speakers. 4" x 9" Moodal®
100 watts maximum.

Pioneer



Turn up the volume
at prices you can't
turn down.

790053 4900

. Our Reg. 99.97 Kraco KMPG00 AM/FM Stereo " Our Reg. 69.97 Sparkomatic CASBP AM/FM
Cassette with Speakers. Digital display, 3-band Cassetie Sterao with 5%« " Dual-Cone Speakers. Car
graphic equalizer and 40-watt power booster. stereo featuring locking fast forward, and tone
Includes one pair 8" x 9" coaxial speakers. and balance confrol,

Sparkomatic

gg UU SAVE 2050 6 4 m SAVE 1587
. Our Reg. 119.99 VB2 Vox Box Blasters s Our Reg. 79.97 Sparkomatic 9440 3-Way
Multi-Use Component Speakers. 15% " x 122" Surface-Mount Speakers with dome mid-range

carpet covered cabinet with 8" woofers and tweaeatars and 3" woofers for accurate
3" tweeters fo deliver 150-waft music power, bass response

AudioVox Sparkomatic



SAVE 1597 SAVE J0gT
gg.m Mew! Our Reg. 114.97 AudioVox AVES52 159.00 Our Req. 189.97 Pioneer KE2022
AMIFM Stereo Cassette. Electronically tuned stereo In-Dash Deluxe ETR AM/FM Slereo Casseftie

with station memaory, seek tuning, and locking with auto-reverse, 15-station prasel,
fast forward locking fast forward and rewind,
AudioVox and liquid crystal display.

= Pioneer

EAVE 2087
149-m Our Reg. 169.97 Sony ESR11 AM/FM
Aulo-Reverse Cassette Steren with seek and presat

quartz tuning

Sony

129 m SAE 20497
. Our Reg. 149.97 Jensen CS4500 AM/FM

Cassette Stereo with auto-revernse seek, foder, 12 FM
and &AM presets. and automatic progrom contral,

Jensen

SAVE JOgT SAE 1597
ﬁg.m Our Reg. 89.97 Sparkomatic SR338 Elec- 49.00 Our Reg. 64.97 AudioVox AMPTBS5 50-Watt
tronically Tuned AM/FM Cassette Stereo Graphic Equalizer/Amplifier with dual power meters,
with programmable station buiit-in fader and seven frequency conftrols
memory and seek function AUdiﬂ“ﬂI

Sparkomatic

The quality you need, the price you want,



Kmart Auto Sound Sale.

omplete with

bells and whistles.

*149.005. "
Our
Reg.
189.97 Whistler WH750
Deluxe Radar Detector,

Compactfulleature
defector with high-

*99.00 ou e

79.00 Whistler WH225
Radar Detector.
3-segment LED array,
rmonitors both K and

vmfciw mode X bands, highway/
switch, pulse protec- city mode switch,
tion. 5-segment LED oneyear warranty.
array and advanced Whiﬂl er
selectivity system.

Whlstler "ot avalabils in CT and VA

*Hal ovailable in O and WA,

ARFWIL [OUALUTIN BODATEN

B —

&S o0

Cobra C39 Plus Emergency CB with Magnet-Mount

Antenna, or C20 40-Channel CB,

24.['] Your Choice. Cobra

AudioVox AMPT60 Graphic Equalizer or Sparkomatic SKB93 OnsaleJuly 29through August 14, 1990, c — i
6" x 9 Speakers. Not shown: Kraco THP3 3% " Speakers ! mos! K mor stores across ine USA ———
K marl ADVERTISED MERCHANDESE POLRCY

O SRR S V.. o e T e
sparkumallc I Mdlwnx I Kmnu o b LT e L D shenev pesdatie o wl uel W 3 COmpanatiY S AR i O corpaebl e n e

The quality you need, the price you want.
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Concept Yacht

KEEY LARGO, FL—Ideas
for awifter, smoother sailing
are coming together in a
sloop now under construction
at Catalina Yachts' facility
here. The most radical fea-
ture on the 65-ft. eruising
yacht, dubbed Amoco Procy-
an, 18 a canting wing keel,
operated with a hydraulic
accumulator. Pivoting auto-
matically to the windward
when the boat comes abont,
it reduees heeling in strong
winds, while the wing design
prevents sideslipping.
Abovedecks, a unigue bi-
pod mast improves sail per-
formance, and the two
carbon-fiber poles can be
lowered while under way,
engbling the boat to duck un-
der 20-fi., bridges, The main-
sail furls like a jib, ontoa
central stay, and its battens
are flexible enough to be
rilled up during furling. The
jib itself features a self-tack

ing mechanism for gquicker
turns. Overall, the high-
technology craft adds 10 to 20
percent to sailing speeds,
says designer Britt Chance.

DIESEL ENGINE, CLEAN

. CIXYGENATED
" AIR NIXTLIRE
e b

CHRTY
EXHALST GAS—__ =

LOAK - PRESSLIRE
CHRTY ™
SEALISTER

HIGH - PRESSLIRE
CLEAMN b
SEAIATER

HIGH- PRESSLIRE
DHRTY

LEAWATER = B

|
WATER-TRANSFER

CYLINDER ARRS

High and low pres-
sure alternate in
transfer cyfinders,
circulating fresh
water into absorber
and dirty water
overboard. Switch-

ROCKER—

flow betwesn |
cylinders.
CLEAN OxXYGEN
EXHALIST AN ARGON
GAS ADDED
II (]
\ f
I \l.
o "I
—

Oy ARSORBER

o LOVL-PRESSURE
CLEAMN
SEAVATER

VALVE

Underwater_lili_esel

Amoce Procyon, concelved by

Oilaf Harken, combines unusual
rigging with canting wing keel
to make salling faster and less
labor-intensive.

ACCUMLLATON

"
WING: KEEL"

ARACCO LLLETRATIONS

|

KETTERING, ENGLAND
—A new type of diesel en-
gine developed by Indyear
enginemaker Cosworth En-
gineering now threatens the
nuelear sub’s monopoly on
long-range diving ability.
Normal diesels don't work
underwater because expel-

. ling exhaust gases at pres-

surized depths drains too
much power. Cosworth
solves the problem with an
ingenious exhaust recycling
system.

The apparatus centers ona
carbon-dioxide absorber that
dissolves exhanst products in
seawater. Two reciprocating

pistons shuni elean and con- §
taminated water inand out of §

the absorber,

A pump along the clean-
water intake pipe adds
enough pressure to keep the
flow moving, vet the total en-
grine drain i2 only between 10
and 15 percent,

The system could enable
Third World countries to de-
velop low-cost submarine
fleets that needn't surface
continually.

Hubble
Awakens

HOUSTON, TX—With the
Hubble Space Telescope
safely in orbit, controllers
have begun the lengthy pro-
eess of calibration required
hefore it can go to work, Af-
ter hauling the scope into a
370-mile-high orbit, the
Space Shuttle Discovery
stood by while ground con-
trollers grappled with a
balky antenna and solar pan-
el. NASA hopes the scope
will go to work within two
months of its arrival in orbit,

Discovery photo shows Hubble
| unfolding solar arrays,

POPULAR MECHANICS ® ALIGLIST 1590
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Magellan On
Course

HIGH-GAIN
AMNTENMA
1

Pl [LLLISTRATION BY -‘:‘JI.JI PH E. ARCI TRAAMN

PRUILLLISTRATIONS BY ED VALKGUIRSKY

o

LG-..'L GAIN
AMNTENNA

J TEMIMNUA,

During part of each orbit.

Mageilan's high-gain antenna
waorks as a radar mapper, then
it transmits data back to Earth.

PASADENA, CA—At this
writing, all systems aboard
the Magellan radar mapping
probe are funetioning well,
as it hurtles toward Venus at
69,000 mph, Now hibernat-
ing in cruise mode, the craft

ALTIMETER

recently tested its maneu-
vering systems, and the ra-
dar it will use to map the
planet's cloud-encazed sur-
face. Both have survived

Spacecraft components are trucked to pad and assernhlcdwﬂhpolar
crane (Inset). Assembly bullding rolls back. and pad rises for launch.

RETRACTABLE
ASSENBLY
BLHLDING

POLAR
CRAMNE
-

ll PAYLOAD
_COVER

MOBILE
ACCESS
S TOERS

JACK-LP
It .'J_.,i R

£2

their 104-million-mile jour-
ney intact, Earlier glitehes in
the eraft's software, star
tracker and thrusters have
been solved.

Low-Cost
Launch System

HOUSTON, TX—The giant
engineering and construe-
tion firm Brown & Root has
announeed plans it zays could
lower operation and building
costs for rocket launch facili-
ties by bl percent.

The proposal includes a
cylindrical, 460-ft.-tall vehi-
cle azsembly building that
moves on rails so that space-
eraft components can be as-
sembled right on the pad.
Before launch, the building
rolls clear, and a computer-
ized rack-and-pinion system
raises the pad into position
atop four jack-up towers,

Much of the cost advan-
tage comes from using off-
site fabrication techniques
developed for offshore oil
exploration.

These permit completed
components to be delivered
to the launch site in barges,
reducing the need for large
construction crews and ex-
tensive excavation. Brown &
Root is now preparing to pre-
sent its plans to NASA and
the Air Foree,
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Launched from the shuttle
Atlantis on May 4, 1989, the
probe 18 now 15 million miles
short of Venus, and should
enter orbit on August 10,

One gram of Livermore’s smoke-
like aerogel supports 100 grams.

Is
Get Airier

LIVERMORE, CA—Law-
rence Livermore Labs has
developed a way to make gili-
ca aerogel—one of the light-
est solids known—about 10
times lighter. Consisting of
about 99 percent air inter-
mingled with a wispy lattice
of silicon, it is created by di-
luting a concentrated zilica
solution into & thin gel, then
drying it at a high tempera-
ture so that the silica doesn't
collapse with the loss of the
supporting liquid. Uses may
include extremely efficient
insulation and sensitive sei-
entific instruments. Tul

ASA ILLLISTRATION
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Before You Buy

Your Next Glassic Sports Gar

Chevrolet Motor Division
presents an extraordinary die-cast
replica of the 1953 Corvette.

Spectacular—right down to the
incredible delail of the
“Blue Flame Special” engine.

The 1953 Corvette, the car that turned
America on to the fast lane.

heck Under The Hood.

The legend that brought muscle,
power and grace to the fast lane

Now, the very first Corvelte is
captured in a superh 1:24 scale
die-cast classic. From Cheveolet
Muotor Division in assoeiation with
Franklin Mint Precision Models,
Handcrafted with 101 separate parts,
perfectly capturing all the detail —
and the spirit — of the original.

With seats that “give”
Wire-mesh stone guards. Steering and
rodad wheels that aetually turn and an
authentic re-creation of the fabled
“Blue Flame" engine under the hood.
Priced mt $90.

o T il eemeeral Moo Licensed Proface . © 10 T. ke €TITEVEN
1% Ermbdem, OO TTTT VOTTE. sl Lhie C0RSETTE Embiem ais g

(e drsdemaris af Gieneral Mefary Corgsmatinn

i the hinged hood, doors and trunk

and see all the special features —

from fully operable steering and wheels o
wire mesh stoneguards over the headligphis!
Showm approximately actual size of 674" long.

I_ Please mail by August 31, 1990,

I Frumklin Mine Precision Model
Franklin Center, Pennsyivanin 1580Hi]
| wish to order my precisiomrcrifted 124 die-cast

repllem of the 1SS Corvebte, o be sent toome fulls
embled mnd ready for displuy

o poyment 5 required now Prioe in ship

i Fouar eepuil monthby installmenis of $18

o 12744-68

Franklin Mint Precision Models. Simply Miles Ahead.

———————————————————————— e




P LLLLETRATIONS BY DON MANNES

CAR CLINIC

BY MIKE ALLEN, Assista

nt Auto Editor

:

4 {4
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Foreign Intrigue

WAS GOING to replace |
the tie-rod ends of my be-
loved foreign car mysalf,
something 've alwuys done
on my domestics. But the
dealership mechanics say
that I'll need a special tool to
remove the rod end from the
steering arm—and the spe-
¢ial tool has to be ordered
from Germany, and costs

over §100. 1= this for real?

DAN LEONARD
CHICAGO, IL

Yes, there is a special tool,
specified by the manufactir-
er, and it's not cheap,

But there are also a riurm-
ber of aftermarket tools,
avatlable at vour neighhor-
hood auto parts sfore, rﬁu.‘
will accomplish the same
task—removing the rod end

without damaging either the
rod end or the steering arm.
You'll have to examine the
specific tool to see if it's swit-
able for your particular car,

If vou're sure that the rod
end is history, the cheap way
out 15 with the “pickfe fork"
type of tool illustrated here,
Beware—this simple gadget
may tear the rod end's dust
boot, so don’t try it unless
you're prepared to install a
net rod end.

However, here's my favor-
ite way of removing rod ends.
This will work about 55 per-
cent of the fime, unless it's
really stuck, Remouve the nut
holding the tie-rod end in
| place. Hold a big weight or a

farge hammer agains! the
back side of the steering arm.
Whack the front of the arm

smartly with a ball-peen
hammer, and the rod end
should drop out. If a couple of
pops don't do the job, try hit-
ting both sides of the arm si-
multaneously with hammers.
This might be difficult, as it’s
tough to get much room to
swing the one coming from
the inside.

Never hit anything excepta
natl with a clew hammer
—use ball-peen hammers for
this. And wear eye protection.

Incidentally, before you in-
stall the new rod ends, you
might think about adding

grease fittings, which are
probably absent,

OIl Crisis

I have a 1889 F-150 pickup

with the 5.0L engine. This
| truck has about 900 miles on

it, and uses 1 guart of oil ev-
I ery T00 miles. Several Ford

dealers tell me this is normal
consumption for this particu-
lar engine until break-in, and
that eventually I will see oil
consumption more like 1000
to 2000 miles/quart. Does
this sound reasonable to you!?
| have changed the oil ev-
ery 2500 miles, and drive it

less than 10 miles per day.
DUANE STANTON
EIMBERTON, PA

01l consumption in modern
vehicles should be substan-
tially less than a generation
age. Many Car Clinic readers
report that their engines
won't wse any measurable
amaount of oil between normal
oil change intervals. Tighter
clearances, better gaskets and
improved seals keep oil where
it belongs.

But even an extremely mi-
nor internal or external leak
can push oil consumption to
the 700 miles per quart that
you are seeing. I agree
with your dealerahip—
oil consumption won't

| stabilize until the engine

sees as many as 10,000 miles. |
Especially if the driving cyele
is as short as 10 miles per
day—this engine isn't really
getting a chance lo warm
up.

Consider the economics of
the situation. Adding a quart
of il every 750 miles (round
numbers) for 100,000 miles,
{counting the 2500- or 3000-
mile il changes that won't
make adding a quart neces-
sary) will cost approximately
8150 for additional oil, com-
pared to the aperating cost of
an engine that doesn't use any
oil atall. If oil consumption is
a more expected 1500 miles!
guart, and the ol is changed
every 3000 miles, vou'll need
to spend about 50 bucks over
the life of the truck.

The difference is about a
8100, An engine rebuild is
maore on the order of 31000,

{Please tury to page 26)
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With Motorcraft Quality Parts,
it could be 1958 forever.

Peace of Mind i1s knowing that if you
use the right parts, vour car could
become a classic.

There was a ime when the ulumate social
statement was to cruise the streets in a
38 T-Bird.
A You pamper a car like that.
With Motorcraft Quality Parts.
Like Motorcraft spark
plugs, designed with cop-
per core electrodes for wider
heat tolerance and better con-
ductivity. And Motorcraft batteries, built
with dual alloy construction for improved
cycle life and better rechargeability.
Whether vou're driving
a 'S8 T-Bird or a 90 Taurus Mntomraﬂ <
there’s a full line of Motorcraft
Quality Parts for Ford, Lincoln,
Mercury, and other makes of cars and
trucks. For the Motorcraft retailer nearest
© 19%) Ferd Mutor Company you, L'”El" ]-8““-52 1-5181.

4.--{ 'ra' *

QUALITY PARTS FOR QUALITY CARS™




CAR CLINIC ( Continued from page £4)

Ifthe truck is running well, has a good
leakdown rate on all eight cylinders,
doesn’t leave a puddle on the drivetvay or
a blue cloud behind it, count your bless-
ings. And treat this truck toa trip of more
than 5 miles from the house every week
or two. You'll have less sludge buildup,
longer engine life and, maybe, an im-
provement in ol consumption.

Recovery Room

My 1986 Olds Cutlass Ciera with 2.5L
engine uses coolant very quickly—I
have to refill the recovery tank every
three or four weeks. It runs fine, there's
no evidence of water in the oil, white
smoke in the exhaust or leakage of any
sort. Yet, even though the recovery
tank may be practically empty, the un-
derside of the radiator cap and its seal
are always wet. What's wrong with the
cooling system? CHRISSCARBA

TRESCKOW, PA

There's nothing wrong with your cooling
system. The problem is in your recovery
system. The radiator cap has fwo seals to
the filler neck. The inner one is the pres-
sure seal, maintaining the 12- to 14-psi
difference between the radiator and the
atmosphere. The outer one, the one you
describe as wet, is designed fo route ex-
cess expanded coolant to the overflow
baottle, and to maintain a vacuum as the
radiator cools, sucking coolant into it. If
it's wet, it's doing its job.

Look for a leaky connection on the hose
between the tank and radiator, ora crack
or pinhole in the tank.

Wheels Of Misfortune

The anodized aluminum alloy wheels on
my truck’have started to developalot of
chips from rocks and salt. The guys at
the local body shop say there is nothing
that can be done, there's only one place
that anodizes aluminum, and it will cost
a lot to ghip them to California.
Aside from replacing them, what can
Ido? JOHN BARTHMANN
PRAIRIE FARMS, W1

There must be hundreds of shops that
can anodize aluminum wheels—look in
the Yellow Pages under Plating.

That's only if vou're sure your wheels
are anodized—a [ot of alloy wheels are
actually painted with alumingm-col-
ored paint, If the aluminum has a satin
[inish, just have them glass-beaded at a
machine shop, and painted with either
clear or silver metallic urethane auto
enamel, Don't sandblast wheels, or any
other aluminum alloy parts. It will seri-
ously weaken them.

Ground Potential

When doing electrical work, both you
and GM recommend disconnecting the
battery's negative (gFround) terminal. I

26

The Other Wheel Alignment | CAR !
There are still plenty of old cars that use brake drums |/ {
on all four wheels. There are also a greal many naw
cars that use a combination of disc brakes al the front
of the car, where the heavies! braking loads are gen- |

erated, and drum brakes at the rear.
Drum brakes are still as easy to
work on as they always were,

If corrosion hasn't setin, it's
simple enough to yank the
drum ioose with your hands.
Once the drum is off, simple
hand tools are all you need

to replace the shoes or cyl-
inder.

But—remember that it's
best to reinstall the drum in
its original index to the axle,
to minimize runout or out-of-
balance.

So don't forget lo use a
chalk mark, felt pen, paint
mark or whatever other
method is handy to mark
one of the studs and its ac-
companying hole before
you remove the drum.

always thought that if the positive ter-
minal were still connected, it would be
possible to have a direct short if you
happened to touch a hot connection and
accidentally touched the body or frame
at the same time with a wrench or
screwdriver. 5o why disconnect the

negative and not the positive terminal?
CLARENCE STAUGH

NORTH HUNTINGTON, PA

If either battery connection is removed,
there's no such thing as a hot connection
anymaore. The only thing “hot” would be
the naked post on the battery.

GM and I suggest removing the
ground post to obuiate the possibility of
striking a short circwit with the wrench
while lonsening the clamp bolt. If you re-
moue the positive connection first, the
entire car is hot with respect to the
post—and your wrench. But the negative
post is really hot only with respect to the
positive post, which is covered. [f you ac-
cidentally bump the tiedowns or the body
of the car while removing the negative
clamp first, there won't be any current
flow. Do that while removing the positive
clamp, and there will be a big spark, and
your wrench will get too hot to hold in
about a second. ™

DO YOU HAVE A CAR PROBLEM?
Just ask Mike aboul it Mail your gusstion o Car
Clinic, Populor Mechanics, 224§ W. 57th St, New
York, N¥ 10019. While letiers, fares or phone
calls cannot be answered individually, problems
of general imterest will be discussed in the column.

P ILLUSTRATION BY ADOLPH E BROTMAN

SERVICE TIPS
W If your GM car with cast-aluminum
wheels shows discoloration around
the wheealwelghts, try switching to

W Most Ford products produced
since the 1984 model year have
Throttle Position Sensors attached to
the throttie body with Pozidrive fas-
teners, which look like a Phillips-
head. Be sure to use a No. 2
Pozidrive screwdriver on these vehi-
cles. TSB B9-14-T7

B 1985-88 GM vehicles with 4.3L,
5.0L or 5.7L engines and automatic
transmissions may occasionally
clash the starter motor gears, asif the
engine were siill unning, Starter mo-
tor No. 10456422 uses a stiffer spring
to prevent this problem. When servic-
ing this problem, be sure to inspact
the teath on the ring gear. If three or
more consecutive teath show dam-
age, the fiexplate assembly should
be replaced as well.

W Pre-1889 SAAB 800s with leaky
automatic transmissions may benefit
from a revised transmission oll pan
kit, which includes modified front and
rear pans, improved gaskets, rein-
forcing frames for each pan and long-
er screws with integral washers. The
new transmisslon pans no longer
need to be retorqued after 100 miles.
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STARTING
YOUR

ecouse of start-up, your oil's in the pan, nat in the engine. 5a
when you tum the key, parts grind togather, And in those first
mifical seconds, 70% to BO0% of all engine wear fakes place.
Slick 50 Engine Treatment does what no other
lubricant can

It protects engines. af shast-up. So even during dry storts when oil and odditives
oren't there, Slick 50 is lubsicoting ond protecting your engine to help

reduce weor,

In foct, Slidk 50 wos recently tested by o major EPA-racognized independent
Inbaratory. And when the results were in, the Slick 50 reated engine had less
than 50% wear compared to the test engine nun with reference oil clone,

And odditional tests have olso shown a dramatic reduction in fuel consumpion.

It's not an additive, not an oil

If's Slick 50 Engine Treatment. A special reatment that bonds. PTFE fo working
metal engine parfs fo oeate o fough slippery coating that lubricates and protects
for more than 50,000 miles,

50 to kesp your vehiche on the rood longer and drive down aperafing costs, eat
your engine fo Slick 50.

Becouse without if, starfing your engine really &5 o femble thing fo do.

Avnilobls nationwide of Chief Auto Parts, Autoworks, Crown Auloworks, Kregen Autoworks, Chedber Autewarks, Schick's Autoworks and Pep Boys Owibets.
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AVE FINCH has nev-

er driven a Porsche 944
on the street. In spite of this,
he's managed to propel his
race-prepared Whistler
Radar Detector-sponsored
0448 to two SCCA national
amateur championships.

And along the way, he's
managed to collect 22 first-
place finishes in 30 starts,
ineluding an unbroken string
of 17 race wins. In
1988, he was awarded
Porsche's Holbert
Cup, and in 1989, the
SCCA's President's
Cup.

He's done this as
essentially a part-
time venture, paying
the bills and under-
writing the racing by
doing contract en-
gineering for the
automotive industry,
Partial sponsorship
from Whistler Radar
Deotectors makes up
the difference. His
company, Raetech
Engineering, of Ann
Arbor, Michigan, is
currently doing de-

 RIETECH

[ F s B —— el S | =—

SCCA

One Man'’s Porsche

intake manifolds for Dupont.
He's also worked on drive-
train development for the
fwd Reveon motorhome and
an all-composite vehicle for
Chrysler.

[ first met David in the ear-
ly 19705, when we were both
students, mowing down
pylons in parking lot auto-
crosses with our 914s. David
went on to build some ex-

- o
-—TFirestonce

RED LINE OiL
| m—

MOTORSPORTS

BY MIKE ALLEN, Assistant Auto Editor

oy

tremely successful racing
914s, but the national cham-
pionship eluded him, [n 1985,
he started to construet a 944,
but the SCCA changed the
rules, mandating a full tube-
frame chassis. This obsoleted
the partially completed,
modified street 944 he was
working on. Help from
Porsche was welecome, but
their main efforts were de-
voted to endurance racing
and the Indy car,

Starting in 1986, Finch
took a car that had been driv-
en only a few hundred feet up
and down the street in front
of his shop (at 2 am the day
before the race) to a second-
row start and a fourth-place
finish. That was when the car
used an 8-valve version of the
atreet 944 motor. Ultimate-
ly, the 248 hp this motor
generated wasn't encugh to
make it in GT-2, at least at
the SCCA's weight limit.
Winter 1986 saw

velopment of plastic Dave Finch's steel spaceframe chassis has an aluminum front substructure,

development of the
16-valve head, under
contract to Porsche,
Pieces, like the mani-
folds and camshafts,
were then made avail-
ahle to other racers
through Porsche Mo-
torsports.

Right from the
start of the 16-valve
program, Finch saw
285 hp at 7600 rpm,
Development con-
centrated on spread-
ing the torque peak
around, Ultimately,
200 to 212 ft.-1b. of
torgue can be had,
between 6000 and
6700 rpm. At differ-

{ Trn fo page 31)
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MOTORSPORTS ( Continued from page 28)

ent tracks, different intake manifolds,
exhaust manifolds and camshaft timing
are used, to best match the engine to the
track, If you'll look elosely at the picture
of the engine compartment, vou'll see a
connection between the fuel-injection
air intake and the radiator cowling. Ac-
tually, there's cold air ducted into the
separate shroud for the engine intake,
and the ram air effect is good for “some”
extra horsepower on the top
end. How much, Dave’s not
really saying. Gearsets in-
side the 5-speed transaxle
are changed as well. First
gear is usually good for 70
mph, making all five speeds
usable while racing. The idea
is to keep the rpm drops be-
tween gears smaller than the
powerband,

Fuelinjection is Bosch me-
chanical, because the rules
prohibit electronic injection.
Right now, the rules also
mandate a relatively small |
pair of intake butterflies,
limiting horsepower to its -
present level. Until Finch stops win-
ning, that's not likely to change.

The oiling system is based on a
Weaver belt-driven, 3-stage dry sump
pump, which uses two stages to scav-
enge out oil from the engine and into an
external tank. From there, oil is
pumped by the third stage into the oil
galleries, This arrangement both allows
oil to deaerate, and avoids horsepower
losses caused by the erank whipping
around in the viscous oil. This is fairly
common race-car practice. Another
benefit is a flat oil pan that won't bottom
out, allowing the engine to be mounted
as low as possible in the frame. And by
placing the oil tank far away from the
engine, behind the passenger compart-
ment, there's an improvement in front-
to-rear weight balance, too.

The trangaxle is mounted at the rear
of the car, with a torgue tube carrying
loads between the engine and transmis-
gion, and a 1-in. solid drive-
shaft running in multiple
bearings between the two.
A clutch assembly from a
962 (which Finch admits is
overkill) is mounted on the
flywheel,

Torsional vibrations in the
4-cylinder motor are soaked
up by the spring in the drive-
shaft, which managesto have
a low enough rotational iner-
tia not to overpower the
synchronizers in the trans-
mission.

One consideration in
mounting the transaxle was
to leave enough slop to allow

expand as it heats up. It's hung from
a ¥=in, sheet of aluminum with long ears,
The ears aré bolted to the car's frame
and bend slightly as the transaxle
moves back.

The chrome-moly tube-frame chassis
is capped at front and rear by deform-
ahle aluminum struetures, David
crashed once—hard. But the damage to
the chassis was minimal.

Semitrailing arm rear suspension mimic upperlower control arms.

“I work a lot for the car industry. As
an engineer, | know that contralled
crush during an accident just seemed
like a principle that I ought to embrace
on more than just a superficial level,”
says Finch. Even the box that the fuel
cell sits in is part of the structure, with
Ya-in.-thick aluminum stressed panels
instead of a more commonly used ,06-in.
material,

The suspension is a heavily modified
version of the stock 944. The Firestone
racing radials, mounted on 16x10 rims,
generate so much force under braking
and cornering that the conventional
front spindle has been replaced. In-
stead, the front hub has a large-diame-
ter wheel bearing, with a 1%%-in.-thick
axle spinning inside it. Stiff.

Stock 9445 use a semitrailing arm
rear suspension. The Raetech car does
also, butit's changed almost beyond rec-
ogmition, until it acts more like a pair of

upper and lower control arms.

The intent is to control toe-in during
suspension travel, resulting in a car that
has what amounts to passive rear-wheel
steering. The bottom line is a mild un-
dorsteer at high cornering Gs, making
the Raetech car easy to drive at the
limit.

Brakes are stolen from the 930 Turbo.
With a racing weight of 2000 pounds,
plus driver, braking per-
formance is as good as any
GT-2car.

Dave Fineh hasn't changed
much in the almost 20 years
since we met, He's slight of
build and soft-spoken. But on
the track, it's a different sto-
ry. He'sanaggressive, caleu-
lating driver, fully capable of
laying a little metal on a com-
petitor when necessary. But
unlike some others, heis able
to retain some coolness,
some strategy under fire,
The adrenalin-pumped, so-
called Red Mist that makes a
great driver make mistakes
is absent, much to his credit.

David is that rarve combination of tal-
ents, a brilliant designer who ean also
drive well. He also has the drive and te-
nacity to stick to a long-term project
from start to finish.

This season he plans to race the
Whistler-Raetech 9443 again. But he
will be racing in a limited schedule that
should qualify him for a return to the
SCCA national championships in the
fall. However, unless there's some seri-
ous sponsorship available, Finch
doesn’t plan to make this a full-time
effort.

In fact, because of the car's unique
racing history (having perhaps the high-
est start/win ratio of any amateur road
racing car), Dave is entertaining offers
from collectors.

If you want Dave to build you a repli-
ca of his winner, negotiations start at
around $150, 0040,

the aluminum torque tube to Dulpurmdlmnm Finch and the Raetech 9445, which he plans to race this season.
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P PHOTO BY JERRY HEASLEY

OFLY A hovercraftis to

experience a full-scale
assault on the senses. You
crank up the engine, and the
fan blades roar at an ear-
splitting din. The bottom
skirts fill with air. You slide
down the beach. It startles
yvou to feel how effortless it is
to go from land to water and
hack again—no traction, no
seams, no bumps. You're
only 6 in. off the ground, but
you're flying.

Now the fun begins. To
run straight ahead, you
evenly balance your weight.
The sensation of speed, as it
ia with any low-slung, per-
sonal-sized gport machine, is
immediate and powerful.

To turn, you lean hard in
the direction you want to go.
But even with perfect tech-
nigue, you don't really cor-
ner, you arc. To tighten the
are, you learn to fly sideways
and let the fan do the work. If
you oversteer, you'll find
yourselfin a spinout.

To stop at the end of your
flight, you either turn off the
engine and gracefully glide to
a halt, or you whip the fan
around to neutralize forward

OUTDOORS

BY JOE SKORUPA, Boating/Outdoors Editor

PM’s Tri-Flyer Revisited

progress by using opposite
thrust.

If it sounds like hovercraft
pilots spend & great deal of
time careening around like a
hockey puck on ice, they do,
and they wouldn't have it any
ather way.

Alr PM

Dreams of flight have long
held a powerful grip on our
collective imaginations. Per-
haps this explains why hover-
craft are a hot item among
PM readers. Of all the motor-
ized vehicles [ eover—baoats,
ATVs, snowmobiles, per-
sonal watercraft and off-road
dx4s—none has a more de-
voted following than hot-rod
hovercraft.

Infact, when PM ran asto-
ry several years ago about a
top-rated hovercraft called
the Tri-Flyer, we received
more requests for plans to
build it than for any other
PM project.

One reader who requested
planz was Michael Murry, of
El Paso, Texas. Murry, a me-
chanical engineering student
at the University of Texas
at El Paso (UTEP) was in-

trigued by the go-anywhere
capability of the Tri-Flyer,
The eraft you see on this page
is the result of many hours
worth of Murry's skill and
tender loving care.

When word reached us
that a PM Tri-Flyer was
causing a sensation down El
Paso way, we sent writer
Jerry Heasley to Texas to
check it out. Heasley reports
that Murry actually incorpo-
rated the Tri-Flyer into his
engineering course work at
UTEP. He used computer
programs to determine the
effect of altering blade pitch
and propeller tilt. Then he
carried out controlled tests
to compare the predictions
with actual results. In this
way, Murry was both apply-
ing his newfound knowledge
and dialing in his hovereraft.

The hardest part of the
construction phase, accord-
ing to Murry, was the fiber-
glass hull. It needed to be
fabricated from seratch, and
it required a great deal of
grinding, sanding and ghap-
ing. The payoff was a profile
that looks as sleek as a jet
fighter canopy.

For power, Murry chose
an B2-horse snowmobile en-

gine, which was the largest
2-stroke mill he could find. A
10-horse engine mounted on
the bow inflates the skirts
and provides lift.

The result of Murry’s hard
work and knowhow is an
impressive 16-ft. craft that
turns heads even when it's
sitting still. Many people in
the El Paso area have never
seen a hovercraft, according
to Murry, and interest is in-
tense, especially when he
takes it out to scream over |
the Rio Grande at speeds up
to 90 mph.

Hovercraft plans
If you want a complete de-
seription of Tri-Flyer, look
up “Hot-Rod Hovereraft"
(page 92, May "86). Plans for
Tri-Flyer, and other proj-
ects, are featured in PM's
“Plans And Ideas" catalog
($2 from POPULAR MECHAN-
1c5, P.0O. Box 1014, Radio
City Station, New York, NY
10101). Tri-Flyer plans, sup-
plied by PM, are S]B,SE,,frum
the above address, — /1 '
Hovercraft never actually
lose contact with the ground,
but they feel like they're fly-
ing. And that’s the best of
both worlds. |
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TOYOTA TRUCKS

“There’ no better way
to put it all behind you.”

In addition to an impressive standard payload of
1640 Ibs.* Toyota's 1990 pickup has a formidable
standard towing capacity of 3500 Ibs** Yet with the
available 3.0-liter V6 engine in front of you, you'll
hardly notice the load behind. For those who need to
haul even more, consider Toyota's One Ton. It hasa
standard payload of 2655 Ibs. and a towing capacity of
5000 Ibs** So when it comes to work, Toyota's pickups
are all business. And when it comes to play, don’t

look back—choose a Toyota.

“Toyota, I love what you do for me.”

w"
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gecupants, eqﬁi 'mg TP 1§20 **With'manual transmission, not to exceed GCWR of 8500 1bs 18800 |bs —One Ton)
U *Requires additional 3500 L) welght-carrying frame-mounted Class 11 (Class IH) tow hitch
L1800 -GO-TOYOTA for miore informa he location of your nearest dealer. Get More From Life. Buckle Up!
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LMOST THE only crit-

icism leveled against
the new ZR-1 Corvette has
had to do with appearance
—the supervette, according
to some critics, looks too
much like the regular L98
coupe.

Enter Nuceio Bertone, the
celebrated Italian coach-
builder, with a wild mid-
engined ZR-1 variant that
suggests a possible next-gen-
eration for America's hottest
production car. Low, wide
and thoroughly exotic, it's an
interpretation that would
put the ZR-1in the same

blo, probably with a priece to
match.

this point, it's fully function-
al, The ZR-1's potent quad-
cam 32-valve LTS5 V8,
transverse-mounted directly
behind the seats, is bolted up
to a ZF 5-speed gearbox, the
same transaxle—DS-252—
used in the de Tomaso
Pantera and Mangusta.
Aside from modifications to
exhaust and intake plumb-
ing, required to make every-
thing fit into the cramped
engine bay, the aluminum
LTS V8 was left completely

34

elass as cars like the Ferrari |
F40 and Lamborghini Dia- |

Although the Bertone ZR- |
1 is strictly a concept car at &

Bertone Reinterprets The ZR-1

stock, including its catalytic
converters.,

Unveiled for the Geneva
Show last March, the project
was headed by Mare Des-
champs, Bertone's chief de-
signer. Bertone estimates
that the car represents about
20,000 man-hours, and cost
his firm somewhere in the
neighborhood of $1.4 to $1.6
million.

Bertone named the car Ni-
vola, the nickname of Italian
racing great Tazio Nuvolari,
and the pearlescent yellow
paint is in honor of the trade-

FREEWHEELING

BY MICHAEL LAMM, Contributing Editor

lari wore as part of his racing
eostume,

It's not the first Corvette
variant from Carrozzeria
Bertone—he produced the
somewhat more subdued Ra-
maro back in 1984—and he's
also created a number of
noteworthy midengined
sports cars, including the
Lamborghini Countach and
Miura, the Ferrari 308 GT4,
the Lancia Stratos and the
Fiat X-1/9.

ZR-1 hardware

Besides the LT5 engine, the
Nivola retains the ZR-1"s
rack-and-pinion steering,
ABS braking system and

Uninhibited interior design keeps pre-'30 Corvette instrumentation.

some suspension elements,
The front lower A-arms were
bolted in as is, and the pro-
duction rear suspension link-
age was adapted to the new
setup—the trailing arms be-
ecame lateral links, and the
lower lateral links were em-
ployed as trailing links. The
stock antiroll bar was also
used.

The Nivola designers dis-
carded the Corvette's trans-
verse rear leaf spring, and

| replaced the sophisticated

Bilstein shocks with a
semiactive pneumatic strut/
shock setup from Way As-
sauto, an ITT subsidiary.
Ride height is controlled by
sensors and a central micro-
processor feeding signalstoa
system of pumps and rapid-
response solenoid valves.

A stock Corvette radiator
and air-conditioning com-
pressor ride up front, reposi-
tioned to accommodate the
swoopy low nose.

That's where mechanical
similarity to the ZR-1 ends.
The chassis is spaceframe,
made of a rugged square sec-
tion steel tubing, and the
hubs and front upper A-arms
were fabricated from
scrateh.

The body is fashioned from
traditional sheet steel, rath-
er than the Corvette's resil-
ient plastic compounds, and
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the design is distinguished
by a power-operatad hardtop
that retracts and stows over
the engine bay to make the
Nivolainto a roadster.

The doors open conven-
tionally, as distinet from the
scigsor-type doors used on
Bertone's Lamborghini de-
signs. However, their extra-
thick section houses storage
for compact luggage, and the
outer skin swings out for
access to this storage—not
very handy in a erowded
parking lot. There are two
maore briefease-sized storage
compartments hidden in the
wide door sills.

Lurid leather

The leather-lined interior,
rendered in lurid purple and
light green, features electric
vibro-massagers built into
the seat cushions, to help
combat fatigue on long
drives, a ereature comfort
we can probably expect to
gee on production Chevrolets
by the mid-'90s. About the
only other visible Corvette
reminder inside the car is the
dashboard panel, which em-
ploys some of the digital in-
strumentation from the pre-
"0 diseo dash.

Heart of Bertone's Nivola is transverse-
mounted LTS VE. intake and exhaust plumbing

were redesigned to accommodate packaging.

Although almost a foot shorter than ZR- 1, Bertone car s 7 In. wider.

Like the Corvette, the Ni-
vola wears massive rubber
—245/40ZR-17 front (com-
pared to 275/40 for the pro-
duction ZH-1) and 315/356ZR-
17 rear. Front wheel width is
8 in., compared to 9.5 on the
ZR-1, while the rears are

POPULAR MECHAMNICS ® AUGLET 1590

identical at 11 in. Michelin
supplies the tires, and the
cast-alloy wheels, designed
by Bertone, were made by
0Z Racing.

Deschamps' interpreta-
tion of Corvette brawniness
led to a design that is both

shorter and wider than the
current production car. The
Nivola rides on a longer
wheelbase—100.5 in. com-
pared to 96.5 for the ZR-1
—but is almost a foot shorter
at 165.7 in. overall, with
much less front and rear
overhang.

Front/rear track dimen-
sions are 61.0/63.0 in., com-
pared to 59.6/60.4 for the ZR-
1, and overall width is 78.0
in., T in, more than the Cor-
vette, The show ear is also
lower—43.3 in., 3.4 in. lower
than the ZR-1.

And what's Chevy's con-
nection with all this? Re-
mote, according to insiders in
Michigan. It's unlikely that
GM Design Staff will farm
the next-generation Cor-
vette out to an independent
firm. But the engine did
come from GM of Europe,
and Lotus engine maven lan
James did visit the Bertone
facilities to make sure the
revised intake and exhaust
plumbing didn't emasculate
the LT5's output.

But whatever happens
with the Nivola concept, one
thing's certain: No one will
ever confuse this ZR-1 with
an ordinary Corvette. PM
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NAPPED during testing

at the General Motors
Proving Ground at Milford,
Michigan, this prototype sig-
nals the return of the big car
to the Buick lineup, and the
revival of the Roadmaster
nameplate.

Bigger than Buick's new
front-drive Park Avenue Ul-
tra, the 4-door, 6-passenger
sedan revives some time-
honored American auto-
motive design traditions
—front-engine, rear-drive
and rugged body-on-frame
construction.

Beneath the sheetmetal,
the Buick will ride on the
| same chassis used by
Chevy’s new Caprice. Due
for the 1992 model year, the
Roadmaster is expected to
fall into the $20,000 to
$25,000 price range. A 4-door
wagon version will be added
to the line later,

Buick doesn't expect the
new car to erode sales of its
Park Avenue line. The Park
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DETROIT
SPY REPORT

BY JIM DUNNE, Detroit Editor

Big Is Back At Buick

Avenue is aimed at younger
buyers who want the latest
designs, while the Roadmas-
ter is intended for long-time
Buick faithful who remember
portholes and the days when
Buick was “the doctor’s car.”

Some important techno-
logical updates on tradition
will be standard antilock
brakes, airbags and plastic
bumpers.

1992 Suburban

It takes a close look, but a
careful squint at this appar-
ent pickup truck will give you
a good idea of what the popu-
lar GMC Suburban will look
like in 1952,

The camper cap hides a
rear door and generous side
windows set into the rear
quarters.

The front end on this test
mule is also misleading. In-
siders are talking about a
more rounded look, and more
slope to the hoodline. The
styling will be shared with

the full-size Chevy Blazer
and GMC Jimmy, which are
also due for the 1992 model
year.

Look for the Suburban to
continue as a favorite with
owners who regularly tow
heavy loads. Engine options
will include Chevy's 350-cu.-
in. V&8 and a 6. T-liter diesel.

Grand Prix

Facelift

Pontiac's popular Grand Prix
coupe will get a freshening

gallon.

market, where diesels are
considerably more popular
than in the U.S., the vans
will probably be hauled by
powerplants produced in Eu-
rope. Chrysler is negotiating
with several diesel producers
for the best engine choice—
and, of course, the best deal.
Does that mean dieselized
minivans for the domestic
market? Chrysler insiders
say it's not likely as long as
gasoline staye under $2 per

Pontiac Grand Fri-ngﬂsi"!'l nose job, thanks to small headiights.

this fall. Smaller headlights
and auxiliary lights, stretch-
ing across most of the front of
the car, will help create a
lower hoodline.

While the rest of the car
will be basically unchanged,
there’ll also be considerably
more punch from a new 3.4-
liter V6 engine.

Diesel
Minivans
Chrysler is planning to
install diesel engines in
export versions of its suc-
cessful minivan series. In-

Disguised as a camperized pickup, this prototype Is the '92 Suburban, | tended for the European

Copycat
Countermeasures
General Motors and other
automakers have begun
copyrighting the designs of
replacement parts as part of
acampaign for combating the
flood of low-priced copies
that are coming in from Ko-
rea and Taiwan.

The defense goes beyond
copyright stamps on parts
and packaging—even the de-
sign drawings and photos of
new parts, such as fenders
and wheel covers, carry
copyrights, ™ |
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"We
don’t go
for the fakes.

And netther
should you!”

“When an insurance adjuster
tells me that his company’s
policy is to spec ‘generic’ sheet
metal, | tell him my policy. No
copycats. Period.

We won't use imitation
hoods, doors or fenders. Why?
Because it takes too much time
to redrill holes so they fit
property And even then, the
knockouts for door handles and
side marker lights may not
square up right.

Look, if imitation parts were
as good as genuine GM parts,
theyd come with as good a
warranty But they don't. Only
GM replacement sheet metal
comes with a Lifetime Limited
Warranty that covers inner and
outer panels for as long as you
own your GM car or light truck.
Parts and labor.

50 remember: Even if
insurance is paying the bill, its
still your car, and it's your choice.
Insist on genuine GM parts”

Parls

Gene%ﬂoﬁ Parts Because it's not just a car...

CHEVROLET » PONTIAL CX » CADILUAS S 0MED TRUCK it‘g vour ﬁEEdDm_



IMPORTS

BY RICK TITUS, West Coast Editor

Expanding The Infiniti Concept

I ESPITE speculation

to the contrary, the In-
finiti automotive group is
pleased with its current mar-
ket posture.

Determined to stick with
the initial business plan, In-
finiti will introduee its third
model in August, along with
an active suspension option
for the high-line Q45 sedan.

New G20 sedan
The tag “Sport/Luxury” is
admittedly starting to weara

bit thin, but Infiniti’s new
G20 can lay full claim to the
title. Designed in concept for
the more practical 1990s buy-
er, the G20 does an excellent
job of balancing both the lux-
ury and sport sides of the
scale, while being surprising-
Iy well appointed at 320,000,

The G20 is powered by an
all-new dohe 16-valve 2.0-
liter aluminum 4-cylinder
engine, producing 140 horse-
power and 132 ft.-1b, of
torque. A 5-speed manual is
standard, with a 4-speed
| automatic optional,
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As with most multivalve
engines, it's the open road
that really permits the G20 to
come to life, which makes
steady high-speed cruising
routine work.

However, engine perform-
ance is just one chapterin the
Sport part of the story. The
new G20's multilink front and
rear suspension systems give
it an unusual sense of balance
and surefpotedness.

Asz for the Luxury side of
the equation, the G20 will
stand toe-to-toe in standard
features and appointments
with anything in its price
class. Roominess, comfort
and painstaking attention to
detail are enhanced by stand-
ard features like antilock
brakes, air eonditioning,
power door locks, remote
trunk and fuel door releases,
alloy wheels, tinted windows
and an antitheft system.

We have every reason to
believe that the G20 will
meet its design objectives, It
should, as Infiniti intended,
help fill showrooms with

baby boomers looking for
more luxury, performance
and value at the low end of
the high-end segment.

Active
Suspension

Active suspension, long the
talk of race shops and engi-
neering seminars, is now a
market reality. Question is,
is the market ready?

Nissan seems to think so,
anid a number of manufactur-
ers—Chevy in particular—
will be watching closely to
see if they're right,

Asapplied to the Q45, it'sa
system that uses hydraulic
pressure with an actuator at

each wheel to give the Q45
the ability to respond auto-
matically to varying road
surfaces by actively generat-
ing opposite foree to cancel
out bumps and dips.

Vehicle body roll can also
be controlled. Other benefits
are reduction of dive during
braking and acceleration
squat.

As used on the Infiniti
Q45, the full-active hydraulie
sugpension utilizes two sys-
tems—hydraulic and micro-
processors. The hydraulie
system uses four wheel actu-
ators, which resemble con-
ventional strut assemblies.

The hydrauklic system also
includes a high-pressure
variable-volume pump, four
pressure control units and 10
accumulators.

The control system has 10
sensors—three vertical G
sensors, two lateral G sen-
sors, one fore-and-aft G sen-
sor and four vehicle height
sensors. Two 16-bit miero-
processors receive informa-
tion from the sensors as well
as signals indicating engine
| rpm, brake on/off signals,
| door open/closed signals and

vehicle height adjustment

| switches,
Control with regard to tire
| contaet pateh is definitely en-
haneed in most gsituations,
but the biggest improvement
| is ride quality. Expected to
come to market by early fall,
the active suspension option
will cost around $5000. PM

— —
- Era—. e

045 active suspension option enhances already good handling.
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Learn to troubleshoot and service today’s

computer systems as you build
a fully AT-compatible micro,

complete with 1 meg RAM anc
powerful 20 meg hard drive

Your NRI computes Iraining includes ad this: = NRI 5 unigue Discovery Lab® for circull cesign and diagmesis

= NAI's hand-hald digital multimeter mataring *‘talk-you-throogh  instractions on midio casseta = A dighal lngic

ﬁ Jll visuaily examine compuiar circuits » The mew AT-cempatible ‘West Ceast 1010 £5 compuier with
1-koy ““intailigant’’ uﬂwﬂ 1.2 g, 5l mmmmmm 1 mag RAM {axpaniabis

1o 4 mag], BAK ROM, am-qrmm

Irhl;" Bundied softwiars

ME-D03, GW-BASIC, word processing.

1preadshost, and dalabass programs

* Aefarence mansals wih programming

quideiines and schematics

Train the NRI Way—

and Earn Good Money Servicing
Any Brand of Computer

Jobs for computer service technicians will
almost double in the next 10 years according
to Department of Labor statistics, making

mutﬁmwmd the top 10 growth
the nation.

Now you can cash in on this exc:mlg

mty—am a8 8 full-time industry
or in a computer service business

of your own—once you've mastered
electronics and computers the NRI way,

NRI's practical combination of
“reason-why ™ and hands-on
skills starts you with the fundamentals of
electronics, then guides you through more
mphlshm'bﬂd circuitry all the way up to the
latest advances in computer
You even learn to program in BASIC and
maching the essential language
and repair.

Get Real-World Skills as You Train
With & Powerful AT-Compatible
Micro—Now With 20 Meg Hard Drive!

Tb give you hands-on training with the
absalute in state-of-the-art computer
technology, NRI includes the powerful new
“ht.(l‘aut 1010 ES computer as the center-
training. As you assemble this
IB Tmipaﬁbiemmf:mnﬂw
up, you actually see for yourself
mmmofymrmmpum‘wh.
You assemble and test your computer's

for troul

“intelligent”' keyboard, install the power
supply and 1.2 , Bl disk drive,
then interface the high-resolution monitor,
But that's not all.

Your hands-on training continues s
you install a powerful 20 megabyte hard

disk drive—today's most-wanted computer

ﬁ'lp]‘uerat now included in your course to
umatically increase the data storage
L}" nfym.lr computer while giving you

ot uick data access. Plus bwqu
Wl UHI'I.-I!‘ 'WDll:l lm LE atabase
and spreadsheet softﬂ'm, yours to use for
your own professional and personal
applications.

As you build your computer,
performing key dmlz;:msb-at.::.m amliﬂ
experiments at each 5 of aszembly, you
get the mnhﬁencehmldmtﬁgng. real-wor
experience you need to work with,
troubleshoot, and service today's most
widely used computer systems,

No Experience Neaded, NRI Builds It In

This is the kind of practical, hands-on
experience that m you uniguely
prepared Lo take advantage of mda;-
oppartunities in computer service. You learn
at your own convenience in your own home,

NEW!

Now includes
AT-compatible
computer!

No elassroom pressures, no night school, no
need to quit your‘present job until you're

ready to make your move. And all
throughout your traini ‘ve got the full
=1 of your Rl instructor and
the NRI t-echniml staff, always ready to
answer your questinns halp you

whenever you need it.

FREE 100-Page Catalog Tells More
Send for NRI's 100-page, full
color that mru'}rnpectof
NRI's inmovative as well
25 hands-on training in robotics, md.in

servicing, electronic music technology,

e dmmm.hdmﬁmumum "
other growing high- carear falds.
the coupon is missing, write to: N1 School

of Electronics, MeGraw-Hill
Education Center, 4401 Connecticut Avenue,
lﬂlﬁ:lgtunﬂﬂm

IBM and AT mrm il Tritew
mum—m

SEND COUPON TODAY FOR FREE NRI CATALOG!

7
bl |
MeGraw-Hill Lh'l'l.i.rru.l:n.q Education Center ”

401 Connecticul Avenue, NW, Wanhington, [i 208

W CHECK ONE FREE CATALOG ONLY [ Electronis Circuit Design

[ Computers & Mirmprocessn [ Computer Programming [ Small Engine Repair
TV iVideo! Andin Sarvicing ] Telecommumnicautions 1 Elssetrician

1 Robatics [] Baste Elscirmies n Locksmithing

1 Electrunie Music Technalogy [] Bookkeeping and Accounting [ Travel Careera

[0 Becurity Electronics [1 Building Construction [ Writing

O Digital Electremies Servicing [ Automative Servicing [ Paralegal

For Career courses

wn\-ﬁduldeﬂ}lﬂﬂ.l
| chock for detadls.

[ Air Condithoning Hesting & Refrigeration

Name [Flesso print)

Age

Srrest

City/State/Fip

We'll give vou Lomarrow.

Acrredited Member, National Home Study Council
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HE MAIN thing about

Kennedy Space Flight
Center's two 6-million-pound
Crawler-Transporters is
that they're big—in faet,
they're the biggest land vehi-
cles ever built. But recently,
one of these consummate

in another way.

During April of this year,
the odometer on Crawler-
Transporter No. 2 clicked
over its 1000th mile on the

Kennedy Space Flight Cen-

imagined it would make.

ground river rock leading out
from the Vehicle Assembly
Building, a small group cele-
brated as the Crawler
paused in its 1-mph trek to
the Space Shuttle launch area.
At that rate, it's beena
long journey. But for more
than 20 years, the behemoth
and its twin served as what's
known as “stape zero” for ev-
ery manned spaceflight that
the United States has
launched since the Apollo.
Back in those fevered
days, the Crawler began as a
problem. The towering Saf-
urn V rocket, its launch pad
and its support structure had
to be assembled miles from
where the rocket would lift
off. Somehow, the whole 40-
story structure would have
to be moved. Don Buchanan,
the man who designed the
Crawler-Transporter, spoke

road hogs distinguished itself §

ter, a mark its makers never

Standing beside the super- |
highway-sized strip of |

SCIENCE

BY ABE DANE, Science/Technology Editor

AThousand Mlles At1 Mph

hard-packed crawlerways of S

to me recently about how his
solution evolved.

it began as a barge

Buchanan's team set to work
in 1961, azsuming from the
first that they would work
out some kind of barge or
rail-based system. But as
they got down to the details,
complications started to
propagate at an alarming
rate. In the end, barges were

crm-frm returns to VAB. mmmm

deemed too unstable, and
rails too costly and inflexible.
By the beginning of 1962, the
whaole mobile launch coneept
was in jeopardy.

While all of this was going
on, however, the basis for
the solution was already in
existence, strip mining in the
Kentucky coalfields. Built by
Bucyrus-Erie, the 3850 B
power shovel traveled at
only one-fifth the speed
NASA needed and relied on
external electricity to drive
its motors. But the gigantic
treaded trucks on which it
crawled had the necessary
load eapacity, and it had a
self-leveling system that, al-
though erude, showed a way
that the rocket could be held
steady on its way to the
launch pad.

When NASA finally got
wind of the 3850 B, it was

skeptical. But Buchanan and
a few others went to see the
machine at work, and soon
saw it as a way out of their
troubles.

Not that the route from
the 3850 B to the present
Crawler-Transporter was a
simple one. NASA's specs
for the vehicle went out for
competitive bidding, and in
1963, Bucyrus-Erie lost to
the Marion Power Shovel
Co., another maker of strip-
mining equipment. The ma-
chine that resulted from
their collaboration two years
later was a far ery from the
one Buchanan had seen in
Kentucky.

Four double-tracked
trucks containing four elec-
tric motors, rated at 187 to
375 horsepower each, pro-
vide propulsion. Atop each
truck are four 20-in. hydrau-
lic jacks, surrounding a eylin-
drical guide ring that bears
shear loads. Manometers at
each corner read hydraulie
pressure, and send signals
back to the control room,
where commands are issued
toraise and lower the jacks at
each corner, keeping the
launch platform level.

Electrical power for the
drive gystem comes from two
2750-hp diesel engines, driv-
ing four 1000-kilowatt gen-
erators, and venting their
exhaust through mufflers the
size of Volkswagens. Two
1065-hp motors provide pow-
er for the leveling and steer-
ing hydraulics, along with
on-board electrical systems.
Altogether, the Crawler
burns 160 gallons of diesel
fuel per mile.

Although designed in
haste to meet tight Apollo
deadlines, the Crawler-
Transporter has stood the
test of time, and after an up-
grade in 1977, has continued
serviee as an integral part of
the Space Shuttle launch
system. ™
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With Kreepy Krauly.” The Only Automatic
Pool Cleaner With A 3-Year Warranty:

Dur three-year warranty gives you the world’s longest vacation from hand vacuuming
our pool. Because Kreepy Krauly does the work for you. Day after day"tfear after year.
Aummamally Whether you have. a:q::Frmmd or aboveground poo
No other pool cleaner in the d offers a warranty this Eun m'bdnunther
demwrcleans like a Kreepy Krauly. That's because no other pool cleaner is built |
py Krauly. Our patented design is built to last. For instance, the single upemnuna!
mming part in our inground cleaner has a filteen-year warranty! Unlike others, there

are no extra pumps or plumbing required. There are no bags to empty, diaphragms to
replace or htt list of parts to break.

To get your vacation from pool cleaning started, see your local
Kreepy Krauly dealer. Call toll free 1-800-222-6841 for the Kreepy Krauly dealer
nearest you. See first-hand what makes
epy Krauly the world's best-built, THE
best-backed automatic pool cleaner.

Por M .Kree ' 4 For Inground Poals SYSTEM
py Krauly Ve Man™ The Original Kreepy Krauly.
The best pool-cleaning system in the world. Period.




[Lumina Sedan.
Its designed to
steer clear of trouble.

Granted, most of us will never need to under-
stand the science behind near Zero Scrub Radii,
drag coefficients, heat dissipation in braking, or, for
that matter. modern day algebra. But everyone can
understand the benefits of a car designed to help
them respond to trouble on the road.

So, we'd like to explain in some detail some
very technical reasons why you should choose the
Lumina Sedan to be your next family car. Because
when you put all those benefits together, they help
make the Lumina Sedan one of the most innovative
and responsive Chevrolet automobiles ever.

The engineering that went
into the engine. T

Can you see the safety oo
aspects of an engine? Our LSRGy

engineers can. By taking into Sl - TE
account the weight of the car, sus- 4\.11 o &
pension geometry, tires and brakes, the -

Lumina’s available 3.1 Liter V6 with Multi-
Port Fuel Injection becomes one tough, all-
around performer. So, not only will you run
your family around the city efficiently* you can
merge into highway traffic swiftly and have enough
reserve power to pass slower moving vehicles.
| Ly Our suspension
i : ] Ll ; ‘.. 4
L won't keep
g | Ay youin
. SUSPE1SE.
You'll appreciate
Lumina’s sus-
pension most
when the road
' takes aturn for
the unexpected. For
starters, the Lumina's
rear suspension design was
inspired by the Corvette. [ts leaf

spring is made of fiberglass, not steel. And instead
of one steel spring per wheel, as in many cars, one
fiberglass rear leaf spring is all that's needed in the
Lumina. And with its advanced suspension, your
Lumina is designed to help you recover quickly
should you have to swerve to avoid something in
the road.

Here's how: In a swerve, when you turn the
wheel hard to the left, the right side of your car will
push down. Straighten the wheel, and as the right
side comes up, the left side will go down. This is
called roll. But thanks to the tuning of Lumina’s
fiberglass rear leaf spring suspension, youll experi-
ence less roll, so your car will respond more quickly
in a tight situation.

—3.. The Lumina’ front suspension also boasts
3 % near “Zero Scrub Radii! Unfortunately, it
= would take pages to explain it. So
suffice it to say that in some cars
» %%, whenyoudrive through a puddle
J{' (@ at 35 miles an hour your car will
"/ slow down and your steering
wheel will pull. To lessen this,
the Lumina was designed with near Zero Scrub
Radii which reduces ' e
the sensitivity of
your front wheels
to changes in the
road to help you
stay in control with-
out having to over-
compensate at the
steering wheel. A
very helpful feature.

We'd like to clear the air
about aerodynamics.

Admittedly, the technical aspects of aero-
dynamics, such as crosswind stability and drag
coefficients, are less than thrilling. We'd much




rather describe for you how the Luminas
aerodynamics can contribute to your safety. For
instance, Lumina’s smooth shape allows for a low
drag coefficient of 0.34 which contributes to
impressive fuel economy* and acceleration when
passing or merging. But those aren't the only
rewards of smooth aerodynamics.

Believe it or not, the Lumina is not only
aerodynamic when the wind is rushing over the
front end, it'’s aerodynamic when the wind is com-
ing at you from the side. And youll appreciate that
on very windy days or when you get caught in the
wake of a passing semi on the interstate.

Here’s the brake you've been

looking for. o
Four-wheel disc /‘w% '

brakes, to be exact. _ \5 :

They come stan- ) A
dard on the
Lumina Sedan.
Lumina’s 4-wheel
disc brakes bene-
fit from greater
heat dissipation. -
That's because the rotors = s5pinina con-
stant air flow to keep them cool. And the cooler

the brakes stay. the more efficiently they work.

Now you could buy a Ford Taurus and not get

these standard. Or you can buy a Lumina and get
standard 4-wheel disc brakes. The choice is yours.

Know what you're getting into.

Innovation isn't limited to exterior features of
the Lumina Sedan. Here are just two examples of
some thoughtful interior design that may not be
evident at first glance.

Notice all the glass. The windows seem deep
and wide, don't they? While providing a very com-
fortable feeling of expansive-
ness, this also serves
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a very practical function: better visibility. And
while all that glass helps eliminate blind spots,
standard tinted windows

all the way around can
cut down on glare, too.

Next, look at all the
buttons, knobs and
controls on the dash.
Notice how logical
their placement,
how easy they are
to reach. A simple
thing, true, but con-
sider its importance
and what can happen
in that split second
when your eves leave
the road and search for a button.

Now we hope we didn't bore you with all these
explanations, but we thought the more you knew
about the Lumina Sedan before getting into it,
the more you and your family would be able to get
out of it.

To find out even more, come in and test drive
a Lumina for yoursell or, better yet, ask a friend
who's driving one. Either way, you're sure to see
why Lumina is the fastest-selling 1990 new car
name. And why more Americans are winning
with The Heartbeat of America.

TODAY'S CHEVROLET £ =7~

*EPA estimated MPG city 19/highway 27,  Chevrolet, the Chevrolet
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OT MUCH CAN match
the beauty of a properly
restored Victorian home.
Whether you're lucky enough
to own one, or merely dream
of buying a Victorian some
day, there’s lots to learn about
these romantic old houses,
Mention the word Vietorian
and many folks think of Queen
Anne- or [talianate-styled
structures. Although these
are two of the more plentiful
Vietorian designs, many dif-
ferent styles fall into this
sweeping period, a time span
that covers the better part of
the 19th century. Knowing
the hallmarks of some of the
major styles, along with tips
on conducting a sensitive Vie-
torian restoration, are the
first steps in understanding
these grand old homes.
Popular in America during
the reign of Britain's Queen

Contributing Editor Bob Vila
hosted public television's “This
Nd House" for 10 years.

OLD HOUSE
RESTORATION

BY BOB VILA, Contributing Editor

Victoln ratlnn rl

Vietoria (1837-1901), the idea
behind Vietorian architec-
ture's romantic, informal de-
sigms was that they should fit
into the surrounding land-
scape and be compatible with
their natural settings. This
WaS & strong reaction against
the earlier Greek Revival and
Federal styvles which, with
their symmetrical, regular
ghapes, were not considered
naturally harmonious.
Keeping in line with this
natural emphasis, most Vie-
torian homes were painted
colors that resembled organic
materials, like stone, bark,
granite, slate and sandstone,
They are usually econsidered
dark and drab by today's
standards, Mixing different
siding materials on the same
house, like clapboards, shin-
gles and diagonal boards,
ereated a textured look that
supported this blending with
nature. The irregular, multi-
angled shapes of the build-
ings, with their bay windows

and other projections, also
worked toward this end.

The popularity of pattern
books in the 19th century was
responsible for the spread of
Victorian homes from coast to
eoast, But the span of years
that a style was commonly
built depends on what part of
the country you're talking
about. There are no hard and
fast rules as far as dates are
concerned and some overlap
from one style to the next. For
example, a style constructed
during a certain period of time
on the East Coast may not
have shown up on the West
Coast for some years,

You'll find differences in the
design of the zame style house
depending on where it's locat-
ed. A Queen Anne built in Cal-
ifornia, for example, tends to
be narrower and taller than
one built on the East Coast.
An Italianate house built in a
suburb may have more porch-
es and be more expansive than
one built on a city lot. Some-
times, too, features from
more than one style appear on

the same house. This can
make it difficult to categorize
the structure.

Some es

The earliest Victorian style,
the Gothie Revival (1835-
1865), was based on the
romance of medieval architee-
ture and inspired by English
and German cottages. You'll
recognize a Gothic Revival
house by its sharply pointed
gables, Windows are usually
tall and thin, sometimes with
diamond-shaped, leaded
panes, Medieval motifs, like
Gothie erosses and trefoils,
may be cut into the structure's
woodwark.

The Gothic Revival gave
way to the Italianate period
(1845-1880). Based on the cot-
tages of [taly, houses of this
gtyle are characterized by
their arched windows and
doors, sometimes topped with
decorative lintels. The [talian-
ate mansions commonly have
flat, wide roofs with large
brackets under the overhang,
A cupola often crowns the top.
These highly symmetrical
houses were often built from
natural local stone or brick.

The Italianate house has
many adapted versions. While
they usually maintain the
arched windows and doors of
the pure models, along with
the massive roof brackets, the
symmetry is often broken
with projecting 1- or 2-story
bay windows. These wood- or
clapboard-sided houses often
have a columned porch with
decorative brackets that
muitch those on the roof.,

Few smaller houses were
constructed in the Second
Empire or Mansard style
(1860-1885). Usually consid-
ered mansions, they are easily

&6
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with their distinctive man-
sard roofs, often tiled in slate, and dormer
windows. Carpenter Gothie (1870-1910)
houses feature lots of sawn-wood orna-
mentation, called gingerbread, at gable
peaks and verge boards, Porches have
sawn brackets on posts and cornice,

Perhaps the most popular style, and
the one that most folks think of as Victori-
an, is the Queen Anne (18756-1900). The
extremely irregular configurations of
these marvelous old homes are a result of
what I call inside-out thinking. Basical-
Ijr, the Queen Anne style marks the be-
ginning of time when people decided that
the interior of the house should be ar-
ranged to suit their living preferences.
Floor plans became important and result-
ed in the irregularly placed bay windows
and turrets so common to these grand old
dames. Gables, dormers and chimneys,
often fluted with large caps, adorn many.
Their large, often wrapped porches are
characterized with surprisingly delicate

rk.

The Stick style (1875-1900) expresses
the building’s construction in an honest
way. Vertical and diagonal boards are
used as siding materials, while eriss-
erossed boards in gables simulate a truss,

One of the final phases of the Victorian
era, the Shingle style (1885-1900), is
based on the form of the Queen Anne but
without its projections and texture. Asits

name implies, shingles cover both the ex-
terior walls and gambrel roof. Not popu-
lar with the general public, shingle-styled
houses were predominantly the domain
of the wealthy, and were generally de-
signed by architects.

Sensitive restoration

A rule of thumb when approaching this or
any type of restoration is to try to save as
much of the original strueture as possible,
In a Vietorian restoration, particular em-
phasis is placed on preserving the ornate
architectural details, along with the origi-
nal siding materials.

If you're lucky, the original ginger-
bread or brackets may only need repaint-
ing. If not, you'll find they are rotted or
damaged beyond repair. If that’s the
case, you can either have replacements
custom made or order new reproductions
from the millwork companies who spe-
cialize in this type of thing. Obviously, the
latter is the most economical decision if
several pleces are missing or damaged.
When you only need to replace a few, the
custom route makes sense.

As far as the siding goes, it can be fairly
easy to restore the wood. [nmost cases, it
involves paint removal, sanding, priming
and repainting. Damaged pieces are ei-
ther patched and repaired, or replaced.
Don't be tempted to replace wood siding
with viny! or aluminum. You'll loge the

texture (and a great deal of the authentie-
ity ) of your Vietorian home.

How you deal with roofing materials,
too, bears mention here. Most houses
built in the 19th century had wood-shin-
gled roofs, usually made of cedar, Slate
and tile roofs were also common. In most
cases, today's asphalt shingles, which
come in a variety of textures and colors,
are an acceptable (and less expensive) re-
placement, Again, it depends on the de-
gree of authenticity you're striving for
and, of course, your restoration budget.

Fortunately, | haven't run into too
many cases where previous homeowners
have removed the large windows the Vie-
torians loved, But if you want to upgrade
them and keep the monthly heating and
cooling bills reasonable, keep the old win-
dow frames but have new sashes made

Occasionally, too, today's owners find
it necessary to add some living space to
these old houses. As long as the front and
gides of the structure are maintained his-
torically, the back end can usually be al-
tered without losing the charm.

Finally, the colors you choose for a re-
stored Vietorian will have a great effect
on the image you create. Fortunately,
many of the major paml; companies offer
lines of historical paint colors a
for these homes. I{See “Exterior Perm-d
Painting," page 38, June '89.)
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There’s never a good du for your wood.

Rain destroys wood

Thompson's protects full-time against waier sun und mlldeu

and warping; mildewcides to prevent mold, |

mildew and rot: and sunscreens 1o help prevent | Protector
fading and greying. So use Thompson's Wood
Pmt&c!cw Youll see how just one coat can give
your home full-ime protection for a longer Fe

than you ever expected.

Your house is constantly being attacked by sun,
wind, rain, mold and rot. That's why your wood
needs the full-time protection of Thompsor's®

Wood Protector.

Thompson's unique formula contains powerful
rs fo protect against splitting, cracking
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OMETIMES A company

develops something so
nifty that it takes a while be-
fore anyone figures out how
touse it effectively. Onesuch
case involves Reflection
Technology of Waltham,
Massachusetts. This compa-
ny developed a miniature dis-
play device two years ago,
but products utilizing the dis-
play are only coming on the
market this year,

The miniature display is
called Private Eye. As seen
in the picture above, the
Private Eyeis a 2.b-ounce
display that you wear like a
headhand. The display meas-
uresonly 1.2 x 1.3 ¥ 3.51in.
in size.

At such elose range to the
eye, the Private Eye display
appears as the equivalent of a
12-in. television screen. Im-
ages in the Private Eye are
produced using a column of
red LEDs, a magnifying
lens, a spring-mounted reso-
nating mirror and a counter-
moving magnet linked to

ANew WayTo See

advaneed electronie circuit-
ry. A full-sereen-sized image
is developed by turning the
LEDs on and off, and by us-
ing the mirror to spread the
image across the sereen. The
image appears as vibrant red
characters or graphics on a
black background with a con-
trast ratio of T0:1, soit's easy
to read. Reflection Technol-
ogy hopes to have a full-color
display in five years.

Private Eye is now being
utilized by a number of com-
panies for different applica-
tions. A few companies are
using the device as the cen-
terpiece for hands-free, port-
able workstations. Another
application is exemplified by
a laptop computer being
developed by Cyberspace
Corp. of Norcross, Georgia.
By using the Private Eve,
the weight, bulk and ambient
light problems associated
with traditional displays are
eliminated. Information isn't
available via over-the-shoul-
der glances from companions

ELECTRONICS

BY FRANK VIZARD, Electronics Editor

either. Personal computer
kits are available from Re-
flaction Technology for a list
price of $795.

Private Eye is also being
used in an electronic book
due from Empruve of Knox-
ville, Tennessee. The Em-
pruve “Scout” uses CD-ROM
disks as its database,

Currently available is a
paperless fax machine that
uses the Private Eye device
to view information. Devel-
oped by PortaFax Corp. of
Woodside, New York, the
2001 model connects directly
to a telephone via an RJ-11
jack or acoustic coupler. The
2001 has an internal memory
equivalent to 256 pages of
text. Users can send or re-
ceive faxes, zoom in on a por-
tion of the doeument for
closer examination and even
delete text.

The nucleus of the 2001
weighs only 3.5 pounds and
measures 1.5 % 4 % 5in, A se-
ries of external ports allows
you to connect the 2001 to a
video moniter or to a plain-
paper computer printer for

hard copies. List price for the
2001 is $1495, A bar scanner
and a 2-in. micro-diskette
subsystem for extra memory
are optional for list prices of
$900 and $400, respectively.
Other applications for the
Private Eye are probably
manifold. Reflection Tech-
nologies is interested in any

good ideas.

Caller ID Update

One technological innovation
often begets another, and the
new caller identification fea-
ture being offered by some
telephone companies is no
exception.

Caller ID is a feature avail-
able on the Maestro phone
made by Northern Telecom
and supplied to various tele-
phone companies. The ser-
vice, which works thus far
for only loeal calls, uses a dis-
play on the telephone to show
you the number of the incom-
ing call. The Maestro phone
lists for $136 and is available
from Bell Atlantic (S800-523-
056562) and Telcom Phonelab
Technologies (800-873-3243)
nationally. Caller 1D only
works if your local telephone
operation company offers the
service, Caller ID is now
available in New Jersey,
Maryland, Virginia, West
Virginia and on a limited ba-
sis in some other states,

The spread of Caller ID is
being hampered somewhat
by privacy concerns. Howev-
er, a Beverly Hills, Califor-
nia, company called Private
Lines, Ine. is now offering a
900-number that eircum-
vents Caller ID. Only a
string of zeros appears on the
Maestro display if the call is
routed through Private
Lines. A battered spouse, for
example, could then eall
home without revealing his
or her location. Private Lines
charges $2 per call.

Other states are seeking to

(Pleass turn fo poge 51
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introduce Caller 1D, but a blocking op-
tion may be mandated, as is already the
case in California,

Caller ID is not the only new feature
available in phones. Logic Solutions,
Inc. of Mission, Kansas, sells a device
through mail-order catalogs that silent-
ly intercepts incoming culls before the
phone rings. Callers hear a prerecorded
message telling them when to eall back.,
The device lists for $10.

Sound Wars
Mega-autosound systems are familiar to
anyone who's ever driven down a Main
Street on a Saturday night. For yvears,
people cursed these drivers as sonic ter-
rorists concerned only with the amount
of volume they could generate in a mov-
ing vehicle. Fortunately, reason is tri-
umphing over madness,

For those truly interested in explor-
ing the outer frontiers of car audio, the
launching pads are the various sound-
off contests held around the country
each year. While there's still plenty of
heart-stopping bass that will test a car's
shock absorbers, the emphasis on sound
pressure levels is now balanced against
sound quality and installation exper-
tize, After a few false organizational
starts, sound-off competi-
tions are coalescing under
the umbrella of the
International Auto Sound
Challenge Association
(IASCA). Most events are
organized by local retailers.

Thanks to JASCA guide-
lines, maasive volume levels
are only part of the competi-
tion. While some car audio
systems can achieve higher
levels, TASCA sets the vol-
ume ceiling at 130 decibels
(dB}. Forthe sake of compar-
ison, a good factory-installed
system can achieve 105 dB
levels.

Az important as volume is
the overall sound quality.
Here are a few of the areas
that are judged:

B Frequency response—
how well the system repro-
duces a signal across the au-
dio bandwidth from a low of
20 Hz to a high of 20,000 Hz
(20KHz).

B Staging—the ability of
the system to simulate the |
presence of a stage in front of |
the listener.

B Sound linearity—the bal-
ance between low, middle
and high frequencies at low
and high volume levels,

More technical tests for
sound quality are also used in

is the neatness of the installation and
the cosmetic look of the system. The
better a car audio system is integrated
into the car, the more points the vehicle
i likely to acerue.

Winners of local sound-off contests
graduate on to a regional contest. These
winners move on to & national contest.
All eompetitions are divided by power
classes: 0 to 100 watts, 101 to 250 watts,
251 to 500 watts, 501 to 1000 watts and
over 1000 watts, Competitors are divid-
ed between amateur and professional
claszes,

What does it take to win? Inthe 1000-
watt-and-over class, a car like the 1989
Mustang Saleen SSC pictured below
would be a good competitor. Packed into
the Mustang are eight amplifiers, a cas-
sette receiver, a compact disc changer,
a 9-band equalizer and 22 speakers
ranging in size from 1-in. tweeters to a
pair of 16-in. woofers. System power is
1280 watts per channel.

Membership to the International
Auto Sound Challenge Association
costs 330, a fee that gets you a rule book,
newsletter and a copy of the test disc or
tape used in the judging. TASCA is lo-
cated at P.O. Box 7493, Riverside, CA
92513-7403.
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Longest Videotape

Here's a travel advisory for video fans
heading for European vacations. When
on the Continent, look to buy the long-
est blank videotape in the world.
BASF, headguartered in Germany, is
selling small quantities of its E300 vid-
eotape only in Europe. Due to a differ-
ence in television standards, the E300 15
the equivalent of a T200 in the United
States. This means you can record a lit-
tle more than 3'% hours in the Standard
Play mode and 10 hours in the Extended
Play mode. Just think of the television
mini-series applications, Officially,
BASF says it will not sell this tape in the
U.5, any time soon. Videotape by any
other name is still videotape soif you see
it over there, feel free to bring it here.
Just so you don't feel completely
shortchanged, BASF is planning to
market a T130-length blank videotape
this fall. The extra 10 minutes comes in
handy when you're taping those movies
that are just a little bit over 2 hours. A
T130 will also compensate nicely for
those unscheduled solicitations that of-
ten accompany Public Broadcasting
System (PBS) broadcasts, A T130 also
translates into 6% hours of recording
time in the Extended Play mode. PM

the judging. Also important This'89 Mustang Saleen SSC packs 22 ;p.eakm edght amplifiers for a whopping 1280 watts of power.
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AreYou Impressed That
We've Had The Best-Selling
Truck13Years InA Row?

| /

-

i
B




We're Not.

We can't afford to be.

Because if you're going to stay on
top you can't rest on your laurels.

So we re not content with the fact

that our big Ford pickup has outsold

Ford Trucks.
TheBesINeverﬂesl.

every other full-size pickup thirteen

straight vears and has the most repeat
buyers® Or that it offers the most
advanced electronic automatic trans-
mission and the widest range of multi-
port electronic fuel-injected gas
engines of any full-size light truck.

We just keep working day and mght
making the best-built, best-selling
American trucks even better™*

We may lose a lot of sleep. But so
will the competition.

 ord
THE BEST-BUILT, BEST-SELLING AMERIGAN TRUCKS
ARE BUILT FORD TOUGH.
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Even if your car isnt ailing now, AC-Delco parts can still help get it started and keep it gomg.
Because all AC-Delco replacement parts are designed to meet the performance and reliability standards a car requires.
So make sure yours receives routine checkups and quality AC-Delco parts. It just the kind of maintenance
every car needs 1o help it live a long and healthy life. For the AC-Delco retailer nearest you, call 1-800-AC-DELCO.

AG-DELGO - ==/ IT'S LIKE BUYING TIME.
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BY RICH TAYLOR, Contributing Editor
PM Photos by Ron Hussey

P ARK ONE OF these 4-wheel-drive wagons in
front of any country club in America, and the
crowd will gather round. Unlikely as it may
seem, we have AMC to thank for this. In 1984, AMC
presented the Jeep Cherokee, a sport/utility vehicle
much like its competition, but with four doors instead of
two. And that's made all the difference.

The Cherokee 4-door was perceived as a hip replace-
ment for the station wagon by trendy moms who
wouldn't be caught dead in a stodgy old Country Squire.

Jeep sales soared, and Cherokees popped up in day-

POPULAR MECHANICS » AUGLIST 1990

Jeep’s Cherokee established a new kind of
statusmobile for upwardly mobile America.
But can the champ hang on to its title?

Mchanics

AUGUST 1990

e

_-—:"’..F"'

EEP
CHEROKEE
LIMITED

care center parking lots from coast to coast.

Today, this market has blossomed to 750,000 vehicles
a year and has attracted competitors from the United
States, Japan and Europe. Indeed, the competition has
become so intense that the Cherokee is now the oldest
design in this group of increasingly sophisticated—and
increasingly expensive—wagons,

Which compact 4-door 434 is best? We assembled all
nine choices in California, ran them through our instru-
mented track tests, then spent the better part of a week
driving them through desert sand, mountain snow and
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baking freeways, We even brought
along a 3-vear-old to test the car-seat
convenignce,

Ford Explorer
Unanimously, our test crew pre-
ferred the brand-new Ford Explorer

over the others, The 4-door offers an
unbeatable combination of looks, per-
formance, features and price—it sets
a new standard for this class,

For starters, we see this as the
best-looking 4x4 on the market, s sub-
tle combination of trucklike machismo
and earfike aerodynamics. The natty
Eddie Bauer package provides just
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the right upseale touch.

Inside, the spacious Explorer is a
quantum leap over the cramped Bron-
co 1 it replaces. The Recaro-clone
geatz are comfortable and infinitely
adjustable. Leather is an option.
There's plenty of interior room for
four or five adults, thanks to seooped-
out door panels, low seats and a high
roof. There are nice white-on-black
analog gauges, and all the controls are
logically placed.

Ford's hefty 4.(0-liter V6 moves the
Explorer acceptably, though none of
these 4x4s is exactly a ball of fire,
Unlike the old Broneo 11, the long-
wheelbase Explorer combines com-
fortable on-road ride with excellent
off-road capability. The on-demand
dwd system is engaged with the touch
of a pushbutton,

Steering, brakes and shifter fune-
tion well, though it would be nice to
have 4-wheel antilock brakes (ABS),
rather than rear wheels only. (Range
Rover offers 4-wheel ABS as stand-
ard, Jeep and Chevy az an option. )




Best of all, the Explorer is very
competitively priced. Not only is it
better than any $20,000 4x4, it's supe-
rior to conventional wagons that cost
literally twice as much. In our view,
this is an excellent buy in a modern,
capable, fully-equipped, 4-door 4wd
wagon. Nice going, Ford.

Nissan Pathfinder SE

The Pathfinder has been a solid seller
gince its introduction, and the new 4-
door version promises to increase
Nissan's presence in this muarket seg-
ment. It's a thoroughly capable vehi-
cle that, in our opinion, edges past its
arch-rival from Toyota, the 4Runner,

The edge in this case is attributable
to a more comfortable interior, Nis-
san has done a better job with interior
gpace to match the extra set of doors,
The Pathfinder’s other strong suit is
its engine. The 8.0-liter V6 is basically
identical to that in the peppy Maxima.
The Pathfinder is much heavier, but
the vitality of this smooth-running
Jewelis still impressive,

Like the Explorer, the Nissan com-
bines & good ride with terrific han-
dling on and off pavement, It clicks
into 4wd with the toueh of a lever,
whether the vehicle is moving or sta-
tionary. [ts agility in dirt is augment-
eid by optional 31x10.5R-15 tires.

The interior is very straight-
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CHEVROLET
§5-10 BLAZER

forward and functional—though far
from spartan—with white-on-black
instruments, corduroy upholstery
and controls derived from the pickup.
There's an acceptable amount of room
in the back seat, a regsonable driving
position and good visibility,

Overall, we rate the Pathfinderasa
very close second to the Explorer,
and a thoroughly versatile 4x4.

Toyota 4Runner SRS

The 4-door 4Runner is very similar to
the Pathfinder in most respeets.
Toyota's engineers wanted plentiful
ground clearance and a rugged ap-
pearance, which acecounts for the

31x10.5R-15 tires. However, its roof
is lower relative to the frame rails
than the Nissan, and there's no real
improvement in rear-seat legroom.
This adds up to a somewhat cramped
interior that's not as eomfortable or
convenient for driver or passengers,
Taog bad, because the 4Runner is
otherwise identical in most wayvs to
the SKE Vi pickup that won our most
recent compact pickup test, It's
strong, smooth, beautifully assem-
bled, nicely finished and handsomely
styled. Toyota's shift-on-the-fly 4wd
system is thoroughly user-friendly.
The 4Runner's performance is good
under all conditions, and the handling
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is remarkably sharp.

But the smallish interior, low roof-
line and high step-in definitely in-
trude on usefulness,

Chevrolet 5-10 Blazer
Also sold by GMC dealers as the S-15
Jimmy, and by Oldsmobile dealers as
the Bravada, the Blazer has two extra
doors for 1991, GM wisely lengthened
the wheelbase, by Tin,, on the 4-door.
The result iz a much more useful and
comfortable vehicle,

The Blazer's styling still seems
attractive, and the hig 4.3-hiter VA is
torquey. You get ABS brakes on all
four wheels, though it functions only
in 2-wheel drive. Engaging 4wd on
both the Blazer and the Jimmy is a
matter of snicking a lever into place,
even when the vehicle is in motion,
but the system is designed for use in

dirt or gooey going—extended use on
pavement is not recommended.

The Blazer falls down in three ar-
eas, The engine is noisy and a trifle
rough. The suspension doesn't re-
spond as well as some of its competi-
tors in bumpy going. And the interior
is limited by marginal bucket seats
and glitzy electronic instruments.

The Blazer and Jimmy are compe-
tent, roomy 4-door SUVs, with the
added appeal of big dealer organiza-
tions—you're never far from service,
But at $22,000, we don't consider
them the best buys in the elass.

Jeep Cherokee Limited
The Cherokee Limited may be the
standard of comparison—the 4-door
controls 22 percent of the total sport/
ute market—but it also costs more
than its more modern competitors.

4

' ¥
-:-4’ TOYOTA
4RUNNER SRS

The Jeep's best feature is straight-
line performance. Thanks to a smooth
177-hp inline Six, it's the only sport
utility capable of 0-60 in 10 seconds,
It's also surprisingly capable both on
and off road, despite having a solid
front axle, limited suspension travel
and comparatively small tires,

[t offers two 4wd options: Com-
mand-Trac or Cherokee Limited's
Selec-Trac system. Command-Trac
can be engaged with the vehicle inmo-
tion, but has no center differential,
and is intended for limited use. Selec-
Trae features o center diff and can be
used as a full-time system if the owner
desires. It also has the option of 4-
wheel ABS that functions even when
4wid is engaged.

The Cherokee’s weakest feature is
itz old-fashioned interior with under-
gize bucket seats, fake woodgrain

SPECIFICATIONS AND DIMENSIONS

BASE PRICE EMGINE/ ENGINE ENGINE/ TRAMS- WHEEL- LENGTH WIDTH TRACK CURs

MANUFACTURER: PRICE DISPLACEMENT HP, NET/ DRIVE MISSION BASE OVEAALL OVERALL FRONT/RERR WEIGHT

MODEL AS TESTED (ehee) TORDUE (f.-/8, | LAYOUT TPE  in) {in,) fin} (im.) (k)

Chevrolet S-10 Blazer  $1690% VEOHY 180 %mm front! &gpeed 1070 1TEE 854 B4 1541 3938
§22 523 26204204 230z 2800 rpm par-tima dwd aulp

Ford Explorer £14, 265 VE OHY 155 (& 4200 front é-=pead 1118 1843 702 E5. 8868 43936
£21, 760 2443008 220 i 2400 rpm part-tima g nasio

Isuzu Trooper LS $13,409/ VEOHY 1201/ 4800 pm/ front 4spped 1043 ITEOD B850 2 S4TESY  JBdE LW
$19.268 1732827 150%3@ rpm - Hme dwd aulo

Jeap Cherokee Limited %4155 I8 OHY 177 (i 4500 mm front 4-spesd 1014 1653 5 STOATO 3852
$26,225 24273960 224 @ 2500 pm part-time dwd aulo

LaForza $43 850/ VBOHY 185 @ 3800 mm front &gpeed 1080 1788 787 GTAETH 6250
44,500 4G50 2700@ 2400 mm part-time 4wd auto

Mitsubishi Montero LS 515553 VESOHC 143 @ 5000 rpm front 4-spead 1061 113 BE.6 54.1BET 4134
521,854 1812872 168 (@ 2500 pm part-timss dwd BUiD

Missan Pathfinder SE %1570 V& SOHG !ﬂ%mm- front/ Sspesd 1043 1818 BG5S  BE.0GT3 4209
§21.078 1812960 180 2 4000 pm part-time dwd marsm

Range Rover County £368,025 VB OHY 178@ 4750 pm  frontviscous-coupled 4-spead 1000 1750 1.4 EESGHS 4350
538,575 383898 220 i 3250 rpm fulk-tirmae dwd it

Toyota 4Aunner SRS $15.488 VEBOHC 150 %mm frontr d-spead 10393  1TES 881 56T 4187
834 250 1B1/2958 18003 3400 pm part-timo dwd BUlD

.

1. Times from & steady-state 40 1o 70 mph. 2. Best speed achisved whils weaving through seven cones placed in kne, 100 ft. apart. Spesds provide index of transiend response
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NISSAN PATHFINDER SE

trim and dated styling. It also suffers  tough and H(I{-Il'_rl, The neatly finished which one we were driving—until we

interior is no fashion leader, but it's

from numb, over-assisted power
steering and a cramped interior.

We look for some updates on the
Cherokee for the 1991 model vear, in-
eluding even more power,

Isuzu Trooper LS

Here's the bargain in this bunch. The
Trooper is significantly less expen-
sive than the others, as well as roomi-
er and more convenient, [t's tall and
boxy, but & box holds more stuff.

[t alzo has lots of neat little touches,
like a rear hateh that splits vertically
—much easier to use if you actually
put stuff in your truck.

The Trooper uses the same smooth,
reliable 2. 8-liter V& that's been a
mainstay of General Motors cars and
trucks for vears. All the other con-
trols and mechanieal bits are equally

durable and logical.

Smooth as the V6 is, it's also the
thing that holds this SUV back in our
atings: 120 hp just isn't up to toting
3900 pounds, at least not with much
verve, And even more than its com-
petitors, the Trooper reveals its pick-
up truek origins, The ride is stiff, the
handling a bit ungainly,

The lsuzu's 4-wheel drive can be
engaged from the driver's seatl, but is
intended for limited use.

Mitsubishi Montero LS

The 4-door Montero is so similar to
the Trooper we had a tough time tell-
ing them apart. The Mitsubishi is
slightly longer, taller, wider, heavier
and more expensive, Out on the road,
we had to eoncentrate to remember

tramped on the throttle and the Mit-
subishi's smooth V6 came to life, This
engine is on & par with those offered
by Nizzan and Toyota.

Like the Trooper, the Montero
seems not only big and boxy, but more
agricultural than the competition. It
would be right at home hauling hunt-
ers across the Alaskan outbacek, But if
you're only heading down to the pre-
school, vou may prefer something
more carlike.

On the plus side, the Montero is fin-
ished as well as any of it competitors.
The on-demand 4wd system can be
engaged with the Montero in motion.

Range Rover

An award-winning advertising and

publie relations blitz has positioned
{Plegse turn io page 109)

STEERING BRAKE FUEL ECONOMY  ACCELERATION PASSING'  BRAKING T00-FT. 200-FT. EPACARGO INTERIOR  MAXIMUM
TYPETURNS SYSTEM [MPE EPA city 0-60 MPH (sec.)  ACCELERATION B0-0MPH SLALOM SKIDPAD WVOLUME VOLUME ToOW
LOCK-TO-LOEK FRONT/REAR PM texl) Ya-MILE {sec. = mph) 40-TOMPH [sec) (M) (mphk} [G) (ewfi) oo R AATIRG

Power recire. bafl'  F:10.5-in. vaniad disc, ABS! 1w 123 12.80 140 58,63 .10 a5 ] B0
a7 H:9.5-in_drum, ABS 14,50 18.48E 71.70

Pawer recite. hall F. 10.3-n. veniad disc 16 1.3 10.53 158 51.11 T2 39 103 8O0
as A: 10,0-in. drwmi, ABS 16.72 1801 @ 7453

Power reciro. bail F:10.1-n. venied disa/ 15 4.8 14.08 118 5513 T2 45 B4 2000
38 A 10.44n, disc 14,56 20,08 @ 6553

Powerrecire. ball  Fi11,0-in. venisd disc, ABS 16 10.2 10.21 140 56.11 a5 36 / 5000
34 A: 8.0, dnim, ABS 14.53 1754 74,82

Powar rack & pinion F=11.7=n. vonled disc 12 153 14.58 137 54.33 J0 40 118 ]
ia R 10. 0-in. dinum 1210 20.21 (06689

Power mcire, ball F+ 10, B-in. vontsd disc 18 133 11.58 133 5586 7 4 ar 4000
3.7 R 10,0 dium 16,54 10 503 BB 39

Power raciro. ball F:10.8-in. venbied dac 16/ 11.6 10.90 121 56.02 43 k1 82 3500
3.0 A: 11,1 <n, dise 16.68 1782 7a 27

Powarworm & rolen F: 11, 4=in. vented disc. ABS 13 i2A §.68 19 53.06 56 36 az 700
33 A: 11 4-in. disc, ABS 1232 18.72@ 73.28

Power recirc. ball F: 11 .3-in. venled dinc/ s 14.8 11.08 125 56.01 Ja 43 Ba 3500
aa R 11.8<in. drum_ABS 14,28 19,383 70.31

1. G-loren generaled dufing stesdy-stale travel around a 200-1.-dia. cicls. Charn number i an averags ol bag| clockwise and countancinekwise
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TECHNOLOGY

JET SHIPS

By replacing propellers with superconducting magnets, jet
ships may one day ply the seas at 100 knots.

BY ABE DANE, Science/Technology Editor; PM lllustration by John Berkey

VAST SHAPE darts beneath the pelar ice
flows, and is gone, as silent as a living crea-
ture, but far swifter. Clad in steel, and trav-
eling at over 100 miles per hour, it leaves
only a mistlike trail of bubbles in its wauke. There are no
great serews or turbines churning the water. In fact,
there is no sign of any sort of propulsion system at all.
Instead, the huge underwater freighter is thrust
through the depths by an invisible force generated by
water rushing through tubes enclosed in sponsons at
the submarine’s sides.

Futuristic as it sounds, the force powering this craft
is actually so basie it is taught in high school seience
classes. Called Fleming's Left Hand Rule, this funda-
mental of electromagnetism states that the confluence
of a magnetic field and an electrie current passing
througeh a fluid will cause the fluid to be propelled in one
direction. It was not until recently, however, that the

0

technologies existed to harness this phenomenon
aboard a seagoing vessel. Now, in laboratories in Japan
and the United States, systems known as magnetohy-
drodynamic (MHD) drive units are putting the Left
Hand Rule to work in small models and experimental
flow loops. The military is rumored to have been pur-
suing MHD researeh for years, to the point where an
MHD drive played a key role in “The Hunt For Red
Oectober,” a movie produced with unprecedented U.S.
Navy cooperation and based on Tom Claney’s meticu-
lously researched novel.

Japanese superships

Although the concept was first put forth in a 1961 pat-
ent by American scientist W. A, Rice, it isthe Japanese
who have made the greatest strides toward producing a
practical MHD drive in the nonclassified world. A 340-
million program funded by the Japanese Foundation for

| S
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Shipbuilding Advancement (JAFSA) has produced a
fully operational model 2 meters long. And this sum-
mer, they plan to launch a 150-ton, 90-ft,-long seagaing
vessel called the Yamato-1.

Although this early design is expected to be capable
of only B knots, and with relatively poor efficiency,
MHI) has the potential to exeel in both these areas. “We
don’t have to worry about cavitation of propellers with
the MHD system. Therefore, there is no limit on
speed,” gays Dr. Michael Petrick, who oversees MHI)
research at the Argonne National Laboratory in 11i-
nois. The Japanese predict MHD vessels will one day be
able to travel from Yokohama to San Fi co in three
days. Efficiency is potentially very high as well, in-
creasing in proportion to the squi
the magnetic field. Thus, the suceess of MHD depends
on the development of extremely powerful magnets
light enough to be carried aboard a ship.

POPULAR MECHAMNICS ® ALIGLIST [590

¢ of the intensity of

Progress il this area has surged ahead, thanks to im-
provements in superconducting materials that cap be
formed into the coils of electromagnets. And a quantum
leap in affordability is on the horizon, if a way can be
found to use new high-temperature yttrium-bariom-
copper oxide superconducting materials that could be
cooled with liquid nitrogen, instead of expensive and
difficult-to-handle liquid helium.

Power packages

Az more compact, powerful and effivient magmets be-
come available, the challenge shifts toward integrating
them into a complete propulsion plant, incorporating
cryostats to ]‘It"i']! the magnets al superc mducting tem-
peratures, and a power supply to feed the magnets and
charge the electrodes that pass the current through
seawater. The Japunese have tried two basic approach-
es. The simplest is to install a powerful superconduct-




JET SHIPS
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Argonne superconducting dipole [right ) crisscrosses lines of magnetic Mmeiemlttuptm:umlhnl.

ing magnet pointed straight down
through the ship's bottom. Current
from electrodes on the hull interacts
with the magnetic field in the open
water surrounding it. Although sim-
ple and efficient, this arrangement
would canse tremendous magnetic
disturbances that could interfere with
sealife and other shipping.

Thus, JAFSA has embraced a more
complex approach. Yamato-I will be
powered by two jet pods slung along
the underside of the vessel. Each pod
will contain six cylindrical supercon-
dueting dipole magnets arranged in a
ring around a central support. Water
is drawn in through the front of the
rud, and propelled through electrical-

harged duets running through the
center of each magmet, then jetted out
the back. Reversing propulsion direc-

tion is as simple as reversing the cur-
rent in the ducts.

Big American magnet

“TheJapanese are using smaller mag-
nets, but clustering them like the old
days of clustered rockets," says Dr.
Petrick. By contrast, the Argonne ef-
fort is focused on the largest super-
conducting dipole magnet in the
world. Weighing about 200 tons, the
magnet, which was originally built for
Expenments in electric power gener-
ation, is far too large for maritime
use. The point of the Argonne re-
search, however, is to learn about the
effects of extremely powerful mag-
netic fields with an eye toward the
day when such fields will be available
from smaller magnets. “Our program
provides an opportunity to leapfrog

NGAGE THE caterpillar,” says

Sean Connery, playing the griz-
zled veteran of the Soviet submarine
corps, who captains the Red Oclober.
With that, the top-secret Soviet missile
sub vanishes from the sonar monitors
of the American attack sub Dallas,
which has been shadowing her a few
ship lengths behind,

The caterpillar s an MHD drive sys-
tem running up the center of Red
October's hull, and, like most of the
lascinating morsels of technology in
the film, it is an idea with at leasl some
basis in reality.

But would an MHD-propelled sub
really be undetectabla? The short an-
swer is: Probably not.

Capt James H. Patton Jr.. a retired
U.S. Navy sub commander who
served as atechnical consultant during
the making of the movie “Red Octo-
ber,” says he sees MHD as intriguing,
but fraught with problems from a mili-
tary standpoint. Although an MHD
drive system could indeed be very qui-

Tom Clancy’s Caterplllar

Actor 5ean Connery as Capt. Marko Ramius
at the con of the Red Ocrober.

et, and, thus, might thwar passive so-
nar arrays like those aboard American
attack subs, the tremendous magnals
would produce stray fields that would
be relatively easy (o pick up. Also, elec-
tric current running through the seawa-
ter would electrolyze it, producing a
traceable trail of gas bubbles, particu-
larly chiorine.

Still, the Navy will follow MHD re-
search with interest. " Any sell-respecl-
ing naval lab has looked at it,"” says
Patton. "People keep their finger on
the pulse.” —AD.

¥,

the Japanese in the seale and magnet-
ic field strength of the MHD experi-
ments,” says Dr. Petrick.

Focused as they are on the electro-
magnetic phenomena at the heart of
MHD propulgion, the Argonne team
is making no effort to build a complete
prototype propulsion system. In-
stead, they are placing the magnet in
a 4-ft.-dia., 60-ft. x 25-ft. water
lpop—a sort of aquatic dynamometer
that will let them serutinize the mag-
net's performance in oceanlike condi-
tions, without leaving the lab.

The jet age

If these experiments prove fruitful,
Dr. Petrick sees a variety of uses for
MHD systems on the horizon. They
are already in use as pumping sys-
tems for the liquid-metal coolants
used in some nuclear reactors. More
exeiting, of course, is the technology’s
potential in the area of shipping. Not
only is there the advantage of high
speed and great efficiency, but the
lack of moving parts would also
reduce maintenance, What's more,
eliminating the need to link the power
source with the propulsion system by
a shaft or other mechanical means
makes radical new hull configurations
possible., JAFSA has produced a
number of wild-looking concepts,
including an airliner-shaped cargo
submarine, and small waterplane hull
(SWATH) passenger ships that ride
on pairs of submerged pods contain-
ing MHD drives. Cargo submarines
are a particulavly intriguing possibili-
ty, accordiag to Petrick, "because
they would have less drag than sur-
face vessels and could descend to
avoid storms. Also, vessels used in
marine biological research could ben-
efit from quieter designs that would
be less disruptive Lo sealife.”

These and other possibilities con-
tinue to spur research that may one
day make the propellers as obsolete as
they once made the sail, ™
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BY MICHAEL LAMM, Contributing Edr[DF M = ~
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LEXUSLS 400

to best their rivals by a comfortable
margin, and at a considerably lower
price. This they did, not only in terms
of power (250 bhp, 260 ft.-1b, of
torgue) and performance (0-60 mph in
under 8 seconds, 150-mph top speed),
but in refinements like aerodynamies
(Cd 0.29), fuel mileage (18 mpg city,
23 highway, according to the EPA),
interior quiet, smoothness and the
thoughtful touches that the Japanese
are so good at,

For example, dashboard warning

L5 400 straightiine stability Is tops, but understeer sets in during hard cormnering. Subdued
Interior is spacious and comfortabie, New 4.0-liter VB offers excellent power, good mpg.

4-wheel dise brakes with ABS, vari-

symbols are projected onto the gauge
glass from tiny projectors up in the
panel cover. The ashtray glides out
and back on hydraulic struts. Yama-
ha's piano division supplies the interi-
or walnut paneling. The engine com-
puter retards spark between shifts
to remove driveline jolt from the 4-

speed automatic transmission.

The driver can also choose from two
different sets of shift points (Power
and Economy). Suspension is all inde-
pendent, of course, with load-leveling
air springs optional.

In addition to an extensive list of
standard equipment—which includes

able-assist power steering with auto-
miatic swingaway column and heated
outside electric mirrors—buyers ean
choose optional traction control along
with heated seats, moonroof and a
Nakamichi/Lexus premium sound
system with remote CD changer.

SUMMARY OF 1990 LEXUS LS 400 OWNERS REPORTS*
Tk al miles driven 1, b, R4 H|:|j|.|_ﬂi_n|._- i Poor LK) Ui 1d.1
Avernge miles per gallon: Comfort 6.2 Comfort apinion: Avernge L8
[ntown 18.2 Specific dislikes: Front seats: Poor 04
O the highway 3.1 No compluints B5.a% Excellint BT.8%  Number of vehicles owned:
Major options chosen: Styling too bland £ Cioand 0.6 This cir only
Hemote entry svstem L Shoubder haumess rubs neck 6.1 Average 1.3 Twwn cars
Power moonroof Bl.3 Lasehx saiificiont comfort i %] Foor (&3 Three cors
L XUV ot .8 Tt memosil light i:l'!l{'.llll dien 4.8 Rear seats Four or more cars
Memory seal e Fuel mikeage h-m-r {hn Excellent TTE%  Would you buy a Lexus ngain
CDplayer 7.6 expecier al Goa] . B et Lime?
Traction control #5.2  What changes would you like Averuge 1.7 Yen BT
Cillular telephone a1.5 o el Foor LN Maybe 11.5
Air suspension iystem 22, Nochanges 25.4%  Hud nny mechunienl trouble? Mo 1.0
Why did you choose the Lexus More distinctive styling B Mo 2 5%  Would you buy o different luxury
LS 47 Add cut=ide tenmg: gauge 1.7 Yies 1LE  earnext time?
Lk the styling 31.5% Reposition shoulder harness 6.1 What type of troubleT No BEL &R
Price i I"i_l-'.'ht 28.0 Gresiter omfor 1.4 [ Too fiew data Tfor mesningful My be 5.4
#uall[} 2405 Better lumbar s pport wnalysis.} Yes 1.8
eriormance 204 (puisgamper gl 14 I¥id vou repair it voursel Prineipal driver:
Hundling 20,6 How much did you pay? M Jimb, i3 Male AT 6%
|:[|,'jrul.lltl.<r|:| 18.08 ALE":'!L'I— £30.112 Yoz 0. Famiale .4
Specific overall likes: Range L1, 8405, 000 Drenler repairs sutisfactory? Equal .l
Hilenoe Shirs Workmanship opinion: Yes RIEW  Agedisiribulion of owners:
Riding qualities 43.1 Excellent 97.7% Mo 17.2 Under 26 years 1.9Fs
Power and performance 12.8 Chpud 23 Dealer service opinisn: 4D 48R
Sivhing 414 Averngs ki Exrcellent Bd.TH Flbplus i9.3
* Percentages might mot egqual D0 percent due to rounding or sn insuffickent amount of data,
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On paper, and in virtually every
published evaluation, the LS 400
grades out very well indeed. But the
real testing is performed daily, by the
men and women who actually own
and/or lease a new ear. Which is why
we asked a national sample of LS 400
owners to tell us what it's really like to
live with this new luxmobile.

And even though we expected
enthusiasm, the answers were eye-
opening.

According to the owners we sur-
veyed, there's no doubt that the LS
400 excels at transporting driver and
passengers in style and comfort. Spe-
cific likes, in order of preference,
included: interior quiet, riding
gualities, power and performance,
Etﬁ]il‘l and handling. One owner
called the LS 400 his “velvet rocket.”

Lexus also seems to excel in build-
ing quality and finish into its cars,
with a record-breaking 97.7 percent
of our respondents rating workman-
ship as excellent, Never before, in
almost 40 years of PM's Owners Re-
ports, have we seen such an unquali-
fied endorsement of an automohbile’s
quality and workmanship.,

Reliability also rated high marks.
Nearly 90 percent of our owners told
us their cars had been entirely trou-
ble-free. Complaints were so minor
and scattered that we couldn't tabu-
late the data—things like wheel align-
ment, minor radiator leaks and sticky
cruise controls. Toyota launched an
early voluntary recall to correct the
cruise-control defect. A few owners
wanted sharper styling (9.6 percent),
followed by a complaint that front
shoulder harnesses irritated some
people’s necks.

Front- and rear-seat comfort re-
ceived mostly marks of excellent

ain, with the minority opinion run-
ning mostly to good, and virtually no
one eriticized legroom, headroom or
lumbar support. Cloth upholstery
comes standard, with leather includ-
ed in the $4400 Luxury Group, or
available separately for $1400,

Dealer followup and service poli-
cies also drew high praise. SBeveral
owners mentioned that dealers had
topped up their gas tanks after
recalls. One woman said she was
“flabbergasted” when two Lexus me-
chanies drove 250 miles round trip to
pick up and deliver her car for the vol-
untary recall and routine service.

The Lexus LS 400 seemed, by all
accounts, to sell itself, with no pres-
sure or hardball from salespeople. A
number of buyers wrote “best car for
the money"” on their questionnaires,
It's a conviction that's echoed in our
bottom-line statistic: 1f they had it to
do over again, nearly 90 percent
would still buy an LS 400. 2]
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Although Toyota borrowed heavily from Mercedes in LS 400 design, 41.6 percent of
owners cited styling as a best-liked feature, Wind tunnel development yielded excellent
0.29 Cd rating, contributing to exceptional interior quiet.

EDITORS REPORT

OYOTA'S CREDO for the new

Lexus division is "the relentless
pursuit of perfection,” and as an initial
proof of that ethic, the LS 400 sedan
is probably the best first offering
we've gver seen. It has two of the
three requirements for cars in this
class—refinement and power.

The third requirement, prestige,
lakes a little more time, but, judging
by the responses of our owner group,
this isn't far off. Thecar is already per-
ceived as a bargain in its class, with
mast of the capabilities and ameni-
ties of the greal European cruisers for
less money. It's not much of a leap
from there to equality in status. Lexus
has already leapfrogged Cadillac and
Lincoln in this regard.

Our own experiences with the LS
400 largely parallel those of the own-
ers. The Lexus V8 is an oulstanding
achievement, potent, quiet and eco-
nomical enough to escape the gas
guzzier tax—unlike its competitors,

Fit and finish are similarly remark-
able. Inside, outside and even under
the hood, this car is a symphony of
precision and guality. In the course of
several encounters, we have yet lo
find a mismalched panel or painl
blemish, or misaligned seam, or any-
thing that didn’t work. Paint quality is
of the highest order, and the thought-
ful people louches that please the
owners get high marks here as well,
This'is a car thal begins providing
owner pleasure the moment he or
sha settles in behind the whaal,

The Evolution Of Perfection

Ride guality is precisaly what we'd
expect of a great luxury car, and
more. The LS 400 irons out Manhat-
tan's craggy thoroughfares better
than any car in recent memory, and
makes even the lumpiest stretch ol
interstate almost glass-smooth. With
its exceptional noise isolation, excel-
lent seating and world-class ride, it's
hard to imagine a car better suited to
long-distance travel.

But perfection is an absolute con-
cept, and we have yet to see the per-
fect car. For example, we disagree
with owners who see handiing as this
car's stronges! suil. The LS 400's
straightline stability Is virtually fault-
less. But on winding country lanes,
the Lexus can be pushed inta mulish
understeer, and its responses to rap-
id changes in direction are only ordi-
nary by European standards,

We lind that the LS 400's coil
spring setup performs beter in this
regard than the optional air spring
suspension, but it still lacks the taut
feel and response of, say, a BMW
735l

But that criticism stems from Toyo-
la's markel positioning versus the
Eurapeans. For all its imitation of
Mercedes styling, this is not a Euro-
pean car. It's a new interpretation on
the luxury sedan theme, one that can
stand quite solidly on its own merits.

Perfection will always remain just
over the horizon. But for the LexusLS
400, cutstanding makes a pretty
good startingpoint.  —Tony Swan
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INTRODUCING THE

A truck you can play with.

It's what you drive when you're
looking for serious fun.

* |nsta-Trac system on 4 x 4 models
for quick shift-on-the-fly conve-
nience to keep the good times
rolling along.

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

® Let's get it togeiher. buckle up
m "-'Iﬁﬁ.lﬁeneral Mtars Corporation

All nights reserved

passengers and cargo.

* |ndependent front suspension
helps keep you riding comfort-
ably on highway and country
roads.

» Stylish interior and exterior keep
you looking great whatever
you're doing.

A truck you

It's a compact pickup with the
soul of a full-size truck.

» Standard 4.3-liter Vortec engine
means more V-6 horsepower
than any other vehicle in its
class.* And with 230 |bs-ft
torque, you get more pull than
even Ford Ranger, Dodge Dakota
and Jeep Comanche

It’s not just a truck



NEW 1991 SONOMA.
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can work with.

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

* Properly equipped two-wheel-
drive model can move up to
9,500 lbs GCWR including vehi-
cle, trailer, passengers, cargo and
equipment.

A truck you can stay with.

Sonoma is committed to the
long haul.

® On average, over the last 10
years, GMC Trucks depreciated
less than any other brand of
truck.**

* Backed by a dealership that's
committed to your satisfaction
and service, with programs like
Commitment Plus and 3-year/
50,000-mile Bumper-to-Bumper

*Excluding other GM products

**Retaired valise percentage & figured on a sales 'M!'li:'ll.ﬁr [
nquaprl;

the MSRP of thres-, Towr, snd freepiar-old compara

Plus warranty. See your dealer for

terms of this limited warranty.

* Choose from a variety of options
like a sunroof, rear jump seats or
sliding rear window to create a
unigue vehicle you'll enjoy for
years to come.

Foracatalogand your .———
nearest dealer, call o
1-800-VALUES0 '
(1-800-825-8390). s

i o Il The webuiless Sold by 4 ERack Marietes Bated upos
icies produced domasicaly during the el pra s

197585, compared 1o the avwerage wholesale auction price of vehicles as reporied in the larssry 1580 -89 hues of the
Mational Aufamolie Resssnch Bisck Fook: The independent comtified publc acoountng firm of Beloitie & Towche has com

piied these retained value percentages
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ALASKA PIPELINE

The builders said it couldn’t happen for 30 years, but with rust already appearing on
the Trans Alaska Pipeline, new technology is needed to stop the rot.

BY DAVID W. FREEMAN _
PM lllustrations by Jeff Mangiat

ARELY 14 MONTHS after
B the Exxon Valdez supertank-

er oozed 240,000 barrels of oil
into Prince William Sound, Alaska
finds itzelf mired in yet another envi-
ronmental crisis: The fabled Trans
Alaska Pipeline is rusting.

Completed in 1977 at a cost of $7.7
billion, the 800-mile pipeline was sup-
posed to remain corrosion-free for at
least 30 years. But last year, the
consortium that maintaing the line,
Alyeska Pipeline Service Co., un-
earthed 827 areas of probable corro-
sion. While much of the trouble is
concentrated along a single 8-mile
underground stretch near Brooks
Range, isolated spots were found
virtually the entire length of the
pipeline,

A rupture in the pipeline could spill
tens of thousands of barrels of oil, not
only fouling Alaska's pristine land-
scape and abundant waterways, but
also frustrating America's vast appe-
tite for oil. The Alaska Pipeline now
supplies one-fourth of all petroleum
consumed in the United States.

58

ROUTE OF
PIPELINE

Snaking over B0O miles across Alaska, parts
of the pipeline are exposed to extremes of
both climate and terrain.

Alyeska insists that a spillis not im-
minent. “These are not the kinds of
rust patterns that eause a total rup-
ture,” says Bob Howitt, engineering
manager for Alyeska. “They're the
kind that might cause a pinhole leak.”
According to Howitt, many of the 827
suspect regions, or anomalies, could
turn out to be nothing more than small
dents, metallic inclusions or other

eoE | nonthreatening defects. Those anom-

alies confirmed as corrosion have
typically been superficial, and no big-
ger than a quarter,

Howitt maintains that even if the
[JliI}E ruptures, a major spill is virtual-
y impossible. One-hundred fifty-one
check valves would shut instantly if
oil flow stopped or reversed, limiting
the total possible spill from any single
rupture to 50,000 barrels.

Of more immediate concern is the
daunting task of repairing the corro-
sion. While the 48-in.-dia. pipeline
runs aboveground on trestles for
about half its length, virtually all of
the corroded sections are buried in
unstable permafrost. Thus, patching
corroded areas necessitates not only
welding on new steel jackets, but also
excavating and reburying the pipe.
The work will take years, and the cost
will be staggering. Estimates range
from $600 million to £1.5 billion. Ta
date, only a fraction of the suspected
corrogion spots has been repaired.

Pig improvements

Although Alyeska elaimed it had ade-
quate rust detection systems when
the pipeline opened, the severity of
the corrosion went unrecognized until

POPULAR MECHANICS ® ALIGLIST 1950
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LLTRASDMNIC PIG

MNEK pig travels the length of the Alaska Pipeline
once a year, using its ultrasonic transducers to spot

rust. Epoxy coatlngs and tape proved to be
Inadequate precautions on buried pipe.

last year, when they began surveying
the interior of the pipe with a new ul-
trasonic “pig"” manufactured by the
Japanese firm NKK. Poking along at
90 percent of the oil speed (roughly
fit% miles an hour), this 11-ft., 6600-
pound, titanium-bodied submersible
takes 255 soundings for each 15mm of
forward travel. That tranzlates into a
mind-boggling 27 million readings for
each mile of pipeline, all stored on %i-
in. magnetic tape,

This huge volume of soundings
gives the ultrasonic pig unprecedent-
ed sensitivity. Earlier pigs, which
measured pipewall thickness with
less sophisticated magnetic flux
leakage technology, were blind to
pipewall losses of less than 0.25 in.
—50 pereent of the total pipewall
thickness. The NKK pig picks up
losses as small as .05in.

Until the mid-1980s, Alyeska relied
on magnetic pigs, built by Ipel (now
Pipetronix) of Toronto, Canada. At
that point, company officials decided
they needed a more precise way to
test the pipeline.

Ipel responded by delivering an im-
proved magnetic pig, capable of de-
tecting pipewall loss of as little as 30
percent. On its debut run in 1987, the

POPULAR MECHANICS ® ALIGLIST 1990
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pipeline rest on chilled supports that
prevent permafrost thawing.

upgraded pig found 14 anomalies,
none of which turned out to be actual
corrosion. It was run again in 1988,
and this time uncovered 241. Finally,
in 1989, the ultrasonic pig made its
first run. The data it produced were
combined with the 1988 Ipel data to
eome up with 827 anomalies.

S0 while Alyeska had been relying
on pigs since the earliest days of the

pipeline, it wasn't until 1989 that a
truly reliahle one came into use. Ex-
plains Howitt, “We ran what was the
best available back in those days. But
frankly, it was pretty primitive.”

Pressure points

Upon learning of the corrosion prob-
lem, Alyeska briefly considered shut-
ting the pipeline. Of special concern
were rust spots in regions of high
pressure. Pressure varies greatly
along the line, depending largtﬁ yupon
terrain. Along mountain passes, pres-
sure 18 often close to zero, but in val-
leys, it elimbs to almost 1200 psi.
Alyeska officials were concerned that
rust might cause a rupture at one of
these points, But after serutinizing all
the data available, they decided not to
shut the line. Instead, engineers took
steps to reduce pressure along the 116
riskiest sections until they were in-
spected and repaired.

The primary means of pressure
reduction was to use a long-chain
polymer known as drag-reduction ad-
ditive, an STP-like friction-reducing
agent, DRA enabled Alyeskato lower
pressure levels significantly, while
maintaining the standard flow rate of
2.1 million barrels a day.

&9



SAVING THE ALASKA PIPELINE

Corrosive conditions
(il pipelines are vulnerable to corro-
gion even under ideal eonditions, but
the environment spanned by the Alas-
ka Pipeline is notorious for extremes.
From the North Slope oilfields to the
Valdez terminal on Prince William
Sound, the line traverses barren
plains, surmounts three major moun-
tain ranges, fords countless streams
and crosses the Denali fault, Alaska's
gole active geologic fault. Elevation
ranges from sea level at either termi-
nus to 4800 ft., at Atigun Pass in the
Brooks Range. Climatic conditions
are equally inhospitable. During win-
ter, the mercury often plunges to
-70° F, but it can spike to %0 in summer.
The engineering challenge present-
ed by such harsh conditions was fur-
ther complicated by the temperature
disparity between the pipe's contents
and the permafrost in which some sec-
tions are buried. Oil in the pipe can
be as hot as 145° F. (It's hot when it
comes out of the ground.) This thaws
the surrounding permafrost, releas-
ing moisture, which without adequate
protection, causes rust. Thawing can
also cause the soil beneath the pipe to

8
2
2
i

BLACK STAR PHOTO

Ultrasonic probe [top left] homes in on anomalies. Then, after pipe Is sandblasted, coated

Ultrasonic pig Is prepared for launch at one of the plpeline’s pumping stations,

subside, which can cause the line to
buekle. Such subsidence along the
Atigun Pass caused a bad spill in 1979.

Flawed beginnings

Anxious to start construction,
Alyeska acquired 800 miles of half-
inch steel pipe in 1969 and 1970. But

and taped, steel collars are lifted onto pipe [lower left], and welded [top right]. in some
areas, slurry Is poured Into forms |lower right| to guard against sharp rocks.
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environmentalists' doubts over the
company's ability to build an ecologi-
cally sound pipeline prompted a spate
of lawsuits. 'IP]'I.eEE-E elayed construc-
tion until 1974—by which time the
pipe had already begun to rust.,

Onee construction got under way,
special precautions were taken. Ex-
isting rust was removed, and the pipe
was heated to vaporize any remaining
moisture. Then the pipe was coated
inside and out with epoxy and three
kinds of waterproof tape. Zine rods
were buried alongside the pipe. These
“sacrificial anodes” were supposed to
prevent corrosion by minimizing cur-
rent flow away from the pipe. In some
areas, the I:)ipi’: was buried in refriger-
ated trenches designed to keep thaw-
ing to an absolute minimum,

Where even these precautions
were deemed insufficient, the pipe
wasn't buried at all, but suspended
above the ground on trestles.

Despite all the precautions, rust
spots began to form. Why? Several
explanations have been proposed.
Alyeska maintains that the epoxy and
tape failed to adhere properly. Others
have suggested that rushed construe-
tion schedules and greedy contractors
led to shoddy workmanship. So far,
the state of Alaska has tentatively fo-
cused blame more squarely on
Alyeska, citing imlprudent design and
construction as culprits.

Whatever the real reazon for the
fiasco, state and federal officials
overseeing the line have expressed
coneern about Alyeska's ability to ef-
fect repairs and prevent future corro-
sion of the pipeline. So have
environmentalists. Says one, who
would speak only off the record: “1
wouldn't trust Alyeska on this one,
They promised they could clean up an
oil spill with ne difficulty, and look
what happened with the Valdez." ™™
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OUTDOORS P STABISCOPE

Gyrostabilizers, electronic ears and
rangefinders expand the focus of the
latest multifunction binoculars.

BY BILL McCRAE
PM Photos by Spencer Jones

INOCT I ARS used to come in
two v sties—celunky and
he rand light. But, in

recent years, advancements in optics
have gre 11|x expanded the possibili-
ties. Today's binoculars are not only

sleek and lightweight, they're loaded
with multifunction options and spe-
cialized enhancements.

First, the :, and then a look at
the latest mod which feature gyro-
stabilization, ren-filled atmos-
pheres, compasse inging reticles,
microphones and permanent focus,

Binoculars are identified by two
numbers, The first represents the

power of magnification. The second

stands for the diameter of the front
JASON 213 objective lens in millimeters. For ex-
PERMA FOCUS ample, a Tx50 binocular indicate

, 7x50 COMPASS the model magnifies an ima
times more than normal and :h.n the

front objective lens measures 50mm.




The larger the front objective lens,
the more light it will gather.

High-tech optics
. One major problem with binoculars is
~ that they not only magnify images,
v every movement of the
itself. The problem be-
u-whéﬁéhegnstmm' is
Mo plat-

2 boat, ai

2ir-

ANt

== N

Fujinon solved the problem by in-
stalling an internal gyrostabiki g
ﬂ]l‘_ll_h-"l I_".'Illl'il 1.h|:' :';1 ;!]’ll.‘-l'lfi':l
unigue thing about thi
that only the internal opt

—not the entire binocular—is stabi

lized. This enables the external body
to move plus or minus 5° without los-
ing the image.
The 10x40 Stabiscope ($5400) oper-
ates either from its own internal
rechargeable battery or an exter-
nal 12-28 volt DC source.

TASCO 7-21x40 102 BRZ

o

> )

. g s
-.__-lq. -

.

STEINER ABHIIIAI. COMPASS 7x50

72

Y

—
ha,
i -
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For boaters, the two biggest con-
CEerns are |_'||F.-ill._1_'_' wit
I it navig:
' fully dealt w
Admiral Compa
inoeular com

analog reading
the image, It also rAngEing
| to de-
termine distance from objects. To
solve the problem of water intrusion
and fogging, it has an internal atmos-
phere of nitre

Leica, one of the most respected
names in camera optics, also has & ni-
trogen-filled binocular, the compact

, Wead
P [ 1h
ol ‘B
iy

PENTAX UCF 12x24
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Ex42 model ($1300). It features a 1-
mece metal housing with an internal
focusing mechanism and is water-
proof to 16 ft. After setting lens ad-
justments for each eye, a single knob
controls focusing for both lenses,

Sight and sound

In 1988, Jason Empire introduced its
first Perma Focus binocular and
started a revolution that's spread
throughout the industry. The equiva-
lent of a point-and-shoot camera, the
Tx50 Perma Foeus 213, with compass
and retiele ($499), is permanently set
to focus at about 200 yards, The hu-
man eye does the rest, adjusting from
as close as 40 ft, out to infinity, Since
there are no controls, Perma Focus
models are idiot-proof, but there are
some caveats, There's no way to ad-
just for vision differences in a user's
eves. Also, corrected vision is neces-
gary for best results. That is, people
who need glasses must wear them,
For most users, however, fixed-focus
teehnology is a marvelous advance-
ment. Tasco and Bushnell also make
fixed-focus models, and other makers
will soon follow,

Bird watchers will appreciate the
Jason Diseovery Sound Amplifier
($70) that attaches to most models in
'thﬁJanmaline The Discovery picks up

LEICA Bx42
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| PRISM TYPES

*  convex
CCLLAR LEWS

- S |<ay

| COMER CIRIECTIVE
L

Prisms correct Image Inversion caused by

convex ocular and objective lenses,

sound from distances up to 200 {t. I
runs on one triple-A battery and

eomes with a directional microphone

and headphones.

Cameralike zoom focusing is the
enhanced feature on Tasco’s 102 BRZ
($154), which has a 40mm objective
lens and magnification power from 7
to 21. At the lower power setting, it
acts like a wide-angle lens. Boaters,
for example, can use the
hinoeularat this set-
ting to scan for a
marker buoy.

When the buoy is located, switeh to a
higher setting and zoom in on the
identification numbers.

Another binocular designed espe-
cially for boaters iz the Bushnell
Marine Tx50 (3389}, This waterproof
maodel comes with highly visible yel-
low body armor, which is easy to grip
and shields against bumps,

Finally, conventional binoculars

= have three axis points—the optical

axis of each tube and the axis of the

hinge. The eye can compensate for
only minor misalignment of these axis

points. Pentax has attacked the prob-
lem of misalipnment, usually caused

= by a worn hinge, by creating a solid-

body housing that eliminates the cen-
ter hinge. In the UCF 12x24 ($200),
when a user adjusts the distance
between the eyepieces, the binocular
tubes simply rotate in place. An inter-
nal gear svstem synchronizes the
movement of the tubes.

In some cases, the latest model bin-
oculars are simply new twists on old
ideas. In others, innovative technol-
ogy is truly transforming handheld
magnification optics. But in either
case, the multifunction options and

specialized enhancements are
erealing a completely new
generation of high-tech in-
struments. ™

BUSHNELL
MARINE 7x50




We brainstorm with a top designer to create a next-
generation boat for the dawn of the 21st century.

BY JOE SKORUPA, Boating/QOutdoors Editor

HE BOAT OF the future will
be powered by a 2-eyele stern
drive engine that leaves the

wiiter cleaner after running than be-
fore. A water serubber will tie into
the cooling svstem and filter out
pollutants to help counterbalance
through-hub exhaust. The engine will
be torquey enough to power the 23-
footer to waterski speeds, vet it will
be no larger than a 2-L. eube. It will
be quiet, fuel-efficient and ftted with
a telephone jack to send diagnostic
data to a service shop through an on-
board eellular phone.,

In addition to bow and aft transdue-
ers for multiple depth readings, the
boat will be equipped with forward-

7

looking sonir, Oneoming objects will
appear on a dashboard sereen.

Parabolic speakers will be located
in overhead half arches creating a
stereo cage centered on the aft bench
sedl. Audio advancements enable the
system to transmit frequencies that
cancel outside noise.

The contoured windscreen will be
hingeid and retractable; The down po-
sition will be for sporty visibility and
the up position for protection. A tele-
seoping rain cover will be hidden in
the dash.

Design in the 1990s -
In a field where almost anything is
possible—modern boats, after all, are

made of molded fiberglass—['ve
always been baffled by the imdustry’s
apparent copyeat mentality, I met
Peter Granata, a boat designer from
Hilton Head, South Carolina, about &
vear ago, and discovered he felt the
same way. After several further
meEt i1'|!.!'.~'~. wie deeided todo :~u|'|!1-'|_|'|i|'||._'
about it. We decided to design the ul-
timate PM boat for the 194905,

H]'.‘-"I:ﬂ:l 4'4,]'11] [ Ilr'lrl'!'i'iil'fj |r}' .~'+-|rir|g
parameters based on eurrent and pro-
jected market analysis. We decided
our boat will be a trallerahle day
eruiser. This design is intended Lo
take advantape of two projected de-
mographic trends: 1. Continued mi-
gration toward coastal regons, and
2. Maturing of baby-boom Gamilies.
Other market forces we focused on
were: coneern for the environment,
greater appheation of microproces-
sors and increased fascination with in-
strumentation.
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What other elements will Lh.n‘m
terize the PM boat of the future? Its
layout will combine the best features
of eenter-console, bowrider and cud-
dy eabin boats, The driver's position
will be located along the centerline
and have a nav station to starboard.
The double-wide dashboard will pro-
vide plenty of room for electronic
instruments, such as multiple sonar
sereens and fold-down eomputer with
loran and GPS (satellite) capabilities,

Projecting forward of the helm will
be a simple cuddy eabin. Under the
coaming to port will be a ski rack, and
to starboard, a convenience center
with stowage. Behind the aft bench
seal will be a huge bilevel stowage
area with a retractable ski tow. The
aft sunlounger pads will be made of a
quick-drying material and boaters
will be able to use them as floating
mattresses. And finally, the layers of
the hull will be filled with a core made

POPULAR MECHANICS ® ALUGLUST 1990
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of scrap fiberglass recyeled from old
boats. According to Granata, few
boats are designed this way. Usually,
a builder calls in a designer and says,
“Show me what you've got.” We ap-

proached it from the other end. We
said, let's start by analyzin, emergm

trends in demographics, lifestyle an

engineering. Then we decided to un-

plug the copy machine. ™
75
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see more space than ever.
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ELECTRONICS

H, THE THRILL of a
convertible. Top down,

eruising through the
countryside, vour hair

blowing in the wind, The stereo
'Si‘:‘ﬂﬂ::ﬂy v @5 Ella Fitzgerald
might ging it, the thril] is gone,

# ; | blown away with your musie. So

v ean you keep Ella or Ellington
or the Eurythmics in that tonvert-

ible without putting the top up? You
start with some potent bass—and
then plan ca fu]lp

i carefully. Any car stereq
msu.ﬁar will tell you a ragtop is a
but

bear, bu are tricks.

Let’s assume you want the best
sound possible with the top down,
ﬂtherwiﬁe, why have 4 ragtopd
You'll have to establish maure hot-
tom-end punch than youmight want
in & hardtop, heeatise 4 lot of bass

energy 1s lost to the open air, Fop
that punch, you'd normally giveupa
lot of trunk space to accommindate a
couple of big subwoofers and an am.
plifier or two L drive them.

Compact bass

But you can get vour bass. Try the
SAS Bazaoka series of subwoofers,
They get their name from the tubu-
lar shape and the low-frequeney




firepower they deliver. The CoIm-
pact Bazooka T52 (8189 per pair),
for example,
Lhat will slip neatly into the trunk

below the ragtop storage, Another

alternative is g servocontrolled
bass system like that from Yamaha

($600). The subwaofer is glectroni.

cally monitored by a dedicated
amplifier,

But that's just half the bass hat-
'!—""—'-'--l-q-.......-—n._._.. i

e

I8 a narrow cylinder

special problems f;
Here are solutions.

Ragtops are hot, but they present
or the music lover.

tle. The other half is petting the
sound into the passenger compart-
ment. Because of that inexorable
demon ragtop folded into stowage,
you can’t simply channel bass
through the rear seat. It must be
piped around or under the seat and
vented somewhere, The one Eood
thing is that since very low frequen-
cles tend to be omnidirectional and
Nota specific function of the stereo

BY L AWRENCE B JOHNSON

image, the subwoofer can be located
wherever it's convenient.

Bass in a box

If you're prepared to £0 to some ex-
Pense, an even better bass option
might be an isobaric chamber—a
custom-designed box fitted to the
full gpace available in your trunk in
order to exploit its entire resonat-
ing capacity. The isobarie system

-y e
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B
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TOP-DOWN TUNES

uses two bass drivers work-
ing together to generate a
formidable and accurate
low-frequeney sound. Mak-
ing an isobaric chamber is a
precision construetion job
that's likely to take an ex-
pert installer two days to
complete. Materials and la-
bor can easily run $500.

A less radical, and more
economical, way to solve
the bass problem is to
mount one or more sub-

woofers in the side panels
by the rear seat, Here, the
speakers (say, 8-in. speak-
ers such as the MB Quart
QM 210T, listing for $319 per pair)
need to be enclosed in some type of
rugged, tight box made from fiber-
glass or another strong material. Of
eourse, if the car doesn't have a back
geat, you'll have to improvize even
more cleverly.

Lift the seats
Finding a good location for the sub-
woofer amplifier may take a bit of ex-
rimenting and even some probing
into the car's walls and doors. Don't
forget to look under the seats. Some
installers like to put the main amplifi-
er for the stereo speakers under one
seat and the subwoofer amplifier un-
der another seat. Other experienced
voices insist those locations don't pro-
vide enough ventilation. But, some-
times you have to make do.

Not only does the extraordinary
combination of wind and road noise
foree yvou to boost the sound system's
bass capacity, all that ambient noise
—a good 80 or 90 decibels or more as
you fly down the road—also requires
solid power for the midrange and high
frequencies if you hope to savor
Springsteen in a squall. These days
some reasonable power is built into
receivers (tuner combined with cas-
sette or CD player) that boast 20 to 25
watts per channel. In a hardtop, that
much power lmght deliver the musical

A bass box can be bullt beneath the ragtop storage compartment.
Low bass notes fire forward under the front seat into the passenger
compartment. An isobaric system ke this one is costly, howewver.,

presence you seek. But it's not
enough to blow against the wind.

How much power do you need over-
all? The amount of power supplied to
the subwoofer should be at least five
times the amount being supplied to an
individual satellite speaker. So if each
satellite speaker is receiving 20 watts
of power, the subwoofer should be
getting at least 100 watts.

Happily, even a hefty car amplifier
can be tucked away in the trunk of
most eonvertibles: Usually, all the
amplifiers vou'd care to use can be
bolted onto the subwoofer enclosures,
with power cables running the length
of the car to the battery. Be warned
that most installers caution against
overtaxing the car battery and alter-
nator, especially when you're trying
to squeeze enough juice to make a con-
vertible system really sing. If you're
going to use multiple amplifiers, it
might be wise to consider investing in
a supergrade alternator. It's definite-
ly advisable to use heavy-duty
cables, 7- to 4-gauge, to connect the
amps to their power source, the car
battery. Hobbyists sometimes even
install a second battery to power the
stereo system.

While a good subwoofer will anchor
a convertible’s sound sy stem, creat-
ing an effective sense of stereo is stilla
formidable Laa]rr. The ]:II"ITHE ub,]er:tlve

mmmnmmmmum
parent grilles in this Saab %00 convertible belong-

Ing to P.D. Lazarus. Ampiifiers and signal processors
are Installed in trunk under hinged floorboard,

PR ILLLETRATROM BY HARE IEMN, MAGND PHOTOGRAPHY PHOTDS

is to mount the midrange
and high-frequency drivers
as high as possible. That's
true of any car installation,
but vital here. Positioning
the satellite speakers high
will help to define a front
stage. The rear speakers,
generally a 6 = 9-in. coaxial
model, will provide ambi-
ent fill. There are a few
ways to go about it.
he most direct, but

| typically least effective,
approach is to use coaxial-
type speakers, typicall
about 5% in. in diameter.
coax is a tweeter mounted
directly atop a midrange. These
speakers are installed in the front
door panels, probably in the same
spots where factory-installed speak-
ers are located. These days, however,
gpeaker companies are offering the
superior alternative of separately
mounted midrange and high-frequen-
g tweeters with a crossover network

at may be preset or variable. Com-
ponent speakers tend to produce bet-
ter-articulated sound than coaxial
speakers.

While both elements of a compo-
nent package can be mounted in the
door, usually with the tweeter a bit
higher and farther forward for opti-
mum stereo imaging, there are argu-
ments against this approach. If an
upper door location for the tweeter is
good, installation in the dashboard is
even better. The dashboard location
creates a better illusion of musicians
performing on stage. The door re-
mains a dandy location for the mid-
range driver, but every attempt
should be made to keep the tweeter
and midrange fairly close to each oth-
er. If they are too far apart, weird
phase relationships result.

Front row, center

While a pair of dash-mounted tweet-
ers can improve the stereo image, a
third dash-mounted speaker ean nail
the image down more solidly. Instal-
lation pros are emphasizing that a
mono center-channel speaker will
strengthen the ear’'s sense of a front
stereo stage. This of course means
finding a place to put a front-and-cen-
ter speaker, Choices usually include
the center of the dash, or beneath the
radio if there's room.

But not everybody thinks a center
channel is worth the bother and ex-
pense in a ragtop. 1t's the same old
problem, the one that blew in at the
start of this ride. When you're drivin
under nature’s own canopy, the so
is gcun to disapﬂear into the wind.

isgue is how much you want
to haar ore it's gone. ™
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COMPARISON TEST

CIRCULAR SAWS

We test nine top circular saws for performance and handling.

BY THOMAS KLENCK, Associate Home

PM Photos by Brian Kosoff

HETHER you're a home-
owner about to build a new
d o a seasoned pro with

a roof full of rafters to cut, a cireular
saw is one tool that you ecan't do with-
out. When it es to cutting lumber,
no other ombines power, speed
and v in such a eompact, port-
able

Like mml power Ltools, circular
saws come in a variety of styles, sizes

POPULAR MECHANICS ® ALIGLIST 1990

And Shop Editor

and prices, and most manufacturers
offer at least one rd 3, The most
popular saw size is 7% in. The dimen-
sion signifies the maximum diameter
blade that the saw ean handle. This
size easily cuts through nominal 2-in.
struction lumber—even with the
wet at 45° to the base,

The most commaon type features a
motor axis that is parallel to the axis

of rotation of the blade. The motor is

linked to the blade shaft via helical
gears that reduce motor speed to
about 5800 rpm. (See the drawing on
page 83.) Some carpenters prefer a
design where the motor axisis at a
right angle to blade rotation. These
saws are usually worm-gear driven,
and are only offered in a professional-
level price range. (For specifications
on different saw types, see page 84.)
For our comparison test, we col-

8l




SKIL 5750

lected top-of-the-line, standard 7%-
in. saws from nine of the major tool
manufacturers, Each tool was sub-
jected to a series of trials intended to
measure comfort, handling and ease

| of use. Of course, we can’t tell you how

long any one tool might last. Howev-
er, we can tell you which ones, in our
opinion, seemed carefully built, ran
smoothly and quietly, and were easy
to adjust and operate. All of our test
tools feature ball and roller bearings.
Although each saw is similar in ap-
pearance, depth-adjustment mecha-
nisms fall into one of two categories:
pivot-foot models where blade depth
is regulated by pivoting the base at a
point at the saw front, and drop-foot
saws where the base moves up and
down in a straight line. Pivot-foot
saws foree you to hold the tool differ-
ently at various blade depths, but are
generally lighter, simpler tools.
Drop-foot saws have the advantage of
constant handle/base relationship
regardless of depth of cut. (See the
drawing on page 83.) However, the
sliding mechanism is prone to jam-
ming. The handle on any drop-foot
saw may be ge?': ’Ed to favm&ﬂmnl ] i
" of work. Ifit's near el to
t{ebaae, the saw is called a top-han-
dle model and is ugeful when you're
direetly over the work. However, if
you're cutting large panels and likely
to be behind the saw pushing it, a
h-handle model where the handle
15 angled back is more comfortable.
Saw bases are either made

HITACHI C 75A

MAKITA 5007NB

of thick aluminum, or thinner
stamped steel that’s ribbed and bent
up at the edges for stiffness. Although
the aluminum type looks more sub-
stantial, it's doubtful that it provides

any great advantage other than offer-
ing a better edge for following a cut-
ting guide.

In addition to the saws shown, we
also tested the Black & Decker 30M7-
09 industrial circular saw which is
now out of production. Unfortunate-
ly, B&D's replacement model was un-
available at the time of our tests. Both
the original unit and its updated ver-
sion share design features including a
modified pivot-base depth adjust-
ment, blade brake and convenient
depth scale mounted on the upper
blade guard. However, the new unit
appears to be a somewhat more re-
fined design than the older tool which
suffered from a few fit and finish
problems.

While all of our test tools are clearly
up to the usual cutting chores, most of
them display an assortment of inaccu-
racies that you don't expect to find in
tools of this price range. For example,
all of our tools, except for the out-of-
date Black & Decker industrial mod-
el, have no provision for adjusting the
base edge parallel to the blade. (The
new B&D tool also has this feature.)
Not only are the tools nonadjustable,
but most show a misalignment as
measured from the front and back of
the blade to the base edge. Also, blade
shaft end play (measured as in-and-

AEG PC701

MILWAUKEE 63568

BOSCH 1651 |

out motion at the blade bolt) ranges as
high as .005 in., and in most cases is
reflected in clearly detectable side-to-
side play at the blade circumference.
(See the chart on page 85.) While
many of these saws incorporate set-
screws as a stop to quickly and aceu-
rately set the base for a 80° cut, the
setscrews can be loose causing them
to vibrate out of position as the saw is

used.

What does all this add up to? Per-
haps nothing if you're framing a
house. However, if you plan to use the
best possible, smoothest cutting
blade that you can buy, and use your
saw with straightedge guides for pre-
cision work, many of these tools won't
be upto the task.

In terms of eutting speed and pow-
er, it's difficult to distinguish one
brand from the next—blade condition
and type have a far greater effect.
However, handling and balance go a
long way in determining how any one
saw feels like it's performing. The
ability of the lower guard to retract
smoothly and effortlessly is one of the
most important factors here.

AEG PC70-1

The most immediate feature of this
saw is its blocky, squared-off design
and large base. Power is delivered
through a healthy, 13-ft. flexible rub-
ber cord. Not immediately apparent
is the AEG's 6400-rpm blade speed
—the highest in our test grou

—and powerful 13.5-amp motor, Butﬂ

PORTER-CABLE
3151

RYOBI W-620
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of these should indicate effortless | notch split the cutline perfectly for
cuts. However, the AEG suffered | our carbide-tipped hlagﬁ Although
from a fairly stiff lower blade guard. | the base measures a significant 055
Ordinary erosscuts required unneces- | in. out of alignment with the blade,
sary effort due simply to the raising of | the blade shaft has no significant
the puard, | end play, and the 0° stop setscrew is
The high speed does make for a
smooth running saw that rates about |
average in terms of sound level. When
following a line, the cut-alignment |

comfortably tight. The drop-foot
mechanism works smoothly and is cal-
ihrated in eighths of an inch. The bev-
el gauge is divided into single degree
merements.

Bosch 1651

Bosch makes both a pivot- and a drop-
foot saw. And, although we only put
the drop-foot through our tests, we

CIRCULAR SAW

LIPPER BLADE
GUARD

Above: The typlcal heavy-duty
circular saw features a 10- to 13-
amp motor mounted on ball
bearings and driving a blade
shaft through heilcal reduction

differently at various cutting
depths.

POPULAR MECHAMICS ® ALGLIST 1590
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Adjust cut depth on drop-foot saws by loos-
ening knob and sliding base up or down.
Graduations on Bosch tool Indicate depth of
cut in inches or centimeters.

did try out the pivot-foot. As expect-
ed, the pivot-foot tool is lighter, more
compact and is somewhat more com-
fortable to use, although blade vigibil-
ity isn't great.

The Bosch drop-foot is a very well-
balanced, smooth running, 5500-rpm
tool that's powered by a 13-amp mo-
tor. Unfortunately, it's also on the
noisy side, ranking just under the
Sears unit. All of the controls—trig-
ger, depth and bevel—worked excep-
tionally well, The depth scale is

uated in Yi-in. or 5-millimeter in-
crements, The bevel scale is in single

de 8.

E:d;dﬁ-wr' :iure did fin:l that};he
guar agged excessively, making
the saw harder to use than it should
have been. And, the 9 setscrew was
loose—not likely to stay in position.
The cutline notch on the base indi-
cates the center of the saw kerf,

Hitachi C 75A

This was the smallest and most com-
pact tool of our test group, And, al-
though the motor is a little smaller
than the rest (10 amp versus the usual
13 amp), we had to sink the fully ex-

JOURNAL

Blade depth on plvot-foot saws Is usually
controlled by locking lever at rear of saw up-
per guard. Lifting lever allows waw to plivot
freely at front pivot point.

tended blade into a 4 x 4 to see any
real performance difference—and
even then the difference wasn't signif-
leant.

The saw did have a few unfortunate
drawbacks. Most annoying is the
rather small, pressed-steel base that
doesn't have an adjustable setserew
stop for 0°. To set the base for a square
cut, you'll have to rely on the gradua-
tions on the bevel gauge—they're
only set in 5° increments and are al-
most impossible to read. The tool
did, though, have fairly good cutline
visibility.

The blade shaft end play isn't exces-
sive (.002) and the blade to base align-
ment fell about average among our
test tools. However, this tool is emi-
nently comfortable and easy to han-
dle. For simply cutting lumber while
holding the tolerances that are usual-
ly required in the construction trades,
it's well within reason, and no other
tool can mateh it for lightweight
comfort.

Makita 5007NB

Although we concentrated on drop-
foot saws in this comparison test, the

Loosen bevel knob to rotate base to desired
cutting angle. This Skilzaw Is graduated In
single degrees. Other tools may be graduat-
ed In 5° increments.

Makita is clear proof that a well-de-

signed pivot-foot saw can be a match

for any drop-foot—with a few advan-
of its own.

n terms of effortless cutting, this
saw ranks high. The large handle is
well designed and comfortable, and
the lower blade guard retracts
smoothly when starting the cut. Mod-
erate noise level and nearly no vibra-
tion add to an overall sense of quality
and the tool scores well for fit and fin-
ish. Both the bevel and depth adjust-
ment are smooth and easy to operate.

Although the Makita 5007NB is
definitely nose heavy, the moderate
weight and good handle design make
this almost acceptable. The front han-
dle, however, is much too close to the
bevel quadrant for comfort. Blade
shaft end play is on the high side, but
the base is well aligned with the
blade. Makita also offers the same
bagic saw with an electric brake.

Milwaukee 6368

Pick up this tool and there are a few
things you'll probably notice right
away. First, the tool is compact. Not
small, or light, but compact—nothing

—
CIRCULAR SAW SPECIFICATIONS
DEFTH OF CUT | WEIGHT BASE? BASE | SETSCREW? SHAFT

MANUFACTURER | MODEL | TYPE' | AMPS | AFM /45 i) SIZE TYPE | STOPS |CORD | LOCK | ACCESS.' | PRICE®
AEG PCT0-1 ] 135 | 6400 | 2 121 Bx12 | alum a0° 13 yBs BwW 220
Bosch 1651 o] 13 | 5500 | 271" 128 | 7 = 129" | alum. i 10 no cBw gig5
Hitnchi CT3A P 10 | 5500 29N BB 5% x 8% | stesl none TE yES BW $119
Makita S00TNB P 13 | 5800 29N 1 6% x 11" | alum. 80" r yBs caw 5208
Milwaukes B3B8 ] 13 |5800 | 2% = 15 711 | alum. 80" yes |CB.CCFW | $233
Porter-Cable | 3151 D 13 | 5800 | 27w ®e” 125 | 8% = 1% |alum, | 80745° 10° no BW 5185
Ryobi W-620 D 13 | 5500 | 27w'rioie” 1.7 | 7% = 12%" | stesl nong 65 | yes BWF $110
Soars 10825 [ 12 | S000 | 2% 13 Bls 2 11" | stesl 60° 10¢ yes CBWF |&7808
Skil ET50 o 13 | 5800 | 27t 138 | TV 12%° | alum, i & yes BW £228

1. D=drop-fool saw; P=pivol-foot saw. 2. Aluminum bases are flat, about . 180 in, thick; stee] bases are stamped with ribs and turned edges. 3. Availability of ad-
justable setacrew to quickly set biade at 80° or 45° to the base. 4. B=stee] blade; CB=carbide-tipped blade; W=blade wrench; F=fence; CC=carrying case.
5. Prices are as supplied by manufacturers and are nol necessarily an accurste reflection of retail enat.
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the base 90° to the blade, P-C [shown| also
has a setscrew for 45°, Screw should be stiff
or have locknut to keep It in position.

sticks out too far. Next, the tool is
well balanced. Although the handle
leans more toward the push type
(about 457), the baze doesn’t hang for-
ward excessively. The handle is hef-
ty, but comfortable,

Depth adjustment is very smooth,
and bevel adjustment is controlled by
a lever rather than a knob. We meas-
ured shaft end play at .001, and the
Milwaukee ran very smoothly with no
vibration.

On the down side, the blade/base
misalignment measured in at a signifi-
cant .054 (almost '/,zin.). And, the 9%0°
setscrew on the bevel adjustment
isn't long enough to set the base at
Yr—we had to adjust the base witha
square to be accurate. Milwaukee also
offers this saw without a case as mod-
el 6366,

Porter-Cable 315-1

This top-handle tool iz very well bal-
anced, although a little on the heavy
gide. (P-C also offers the same basic
gaw in a push-handle model. ) The tool
is very nicely put together with a few
features that none of the other tools

Ryobi, Sears and Hitachl have a

button that must be depressed before trig- |
ger can be operated. Side button |as shown|
Is comvenient for righthanded use only.

Most noticeable is the grease cup |
that allows the user to lubricate the
gears without disassembling the ma-
chine. The P-C 315-1 is also the only
saw with setscrew stops for 90°
(hex/slot serew) and 45° (Allen
BCrEw).

CIRCULAR SAW
BALANCE

PORTER-CABLE 315-1
BOSCH 1651

MILWAUKEE 6368
HITACHI C 75A

AEG PCTO-1

SKIL 5750

RYOB8I W-620

MAKITA S5007NEB
SEARS 10925

DO

Chart represents, in descending order, the
to which each saw Is balanced from

Porter-Cabie is the only saw that has an easy
method for lubricating the gears. A simple
turn on this grease cup does the job. Other
saws must be disastembled.

Both the blade depth slide and the
bevel adjustment work very smooth-
ly. The tool is above average in com-
fort and very well balanced. The
blade/base alignment is off by a scant
003 in.

Although the saw runs with little
vibration, the motor sounds some-
what rough and blade shaft end play
measures . 005 in.—the highest in our
test group. Our chief eomplaint with
this tool is the excessive blade guard
drag. The guard noticeably impedes
ease of operation until it's completely
up and out of the way.

Ryobi W-620

The REyobi W-620 has several note-
worthy features including the | st
overall base size and relatively low
noise level. The base is stamped steel
and the tool comes with a rip fence,
(Ryobi also offers a TVi-in. saw with
an aluminum base.)

Both the depth and bevel adjust-
ments work well, although not as well
as the best, and general fit and finish
is below ave . However, this tool
ranked with the best for shaft end

boasted, front to back when heid normally. play (.001in. ) and measured .006 in. in
= _—
COMPARISON BELADE SHAFT | BLADE/BASE NOISE f g
CHART END PLAY 4= [|s ' MISALIGNMENT [H q LEVEL ([li@]]”
0 | 005" lo [ 055" i =
AEG PCT0 ] | — Y S|
BOSCH 1851 = B e I
| HITACHI C 75A = N == Ot L B =
MAKITA 5007NB _ e — g Al
MILWALIKEE £368 _ I
PORTER-CABLE 315-1 ] ) -
RYOBI W-620 : —— 1
SEARS 10925 ) @ .
SKIL 5750 ; ) _ EEET———

Blade shaft end play messured at blade-securing bolt hesd with dial indiestor, Actual side-to-side play st blsde circumference may be greater. Bladebase align-
ment represents difference hetween distance from one toath Lo hase edge at base front, and that same tooth to base edige al base rear. Nodse level represents rela-

tive notse as measured on dbd seale. The lest group renged from 91 o 99 decibels.
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blade/base misalignment.

The saw has a definite push-handle
design and is balanced toward the
nose. It's one of the few tools with a
safety button that must be engaged
before the trigger can be depressed.
The button, however, is almost too
easy to press. Most annoying is the
short (6%-ft.), kinky power cord.
And the bevel adjustment has no
setscrew—onece you change the blade
angle, you'll need a square to reset it
accurately.

Sears 10925

The most unusual feature of this

handle, pivot-foot tool is its balance
—it'sseverely front heavy. It leans so
far down when held on one end, that it
compares with the long, heavy,
worm-drive circular saws that are

JOURNAL

preferred by some carpenters.

Like the Hitachi and Ryobi saws,
this tool has a safety button that must
be depressed before the trigger can
be operated. However, the button is
mounted on the handle top—so far
away from any of yvour five fingers
that its nuisance status completely
negates any safety factor. And once
the trigger is engaged, you'll know
the motor's running. This tool was the
loudest and roughest sounding.

The good news is: The Sears 10925
has a very convenient shaft lock, easy
to operate deEth adjustment, and a
90" setscrew that has its own locknut.
The tool also has a wrench holder built
into the stamped-steel base. Shaft
end play measures about .001 in. and
blade/base alignment is better than
most. Combine these features with a

| earbide-tipped blade, rip fence and a
very attractive price, and the saw
looks like a competitor,

Skil 5750

Skil doesn't just make circular saws,
it makes Skilsaws—a name so well
| known that the general publie has vir-
tually adopted it to signify nearly any

| portable power tool that cuts wood.
Skil makes a host of circular saw
muodels, ineluding drop-foots, Fivﬂt-
foots and worm-drives. We selected
the model 5750 drop-foot saw for our
test. Although this tool is about aver-
age in terms of overall and base di-
mensions, it feels massive and is the
heaviest tool in our selection. It's also
the quietest and very smooth run-
ning. The guard retracts well for

square and miter cuts,

An especially novel feature is the

Circular Saw Variations

HILE BOTH users and manufacturars

confirm that the standard 7'4-in. saw s
the most popular and most useful for the wid-
est range of applications, you certainly aren’t
limited to this design and size.

Many carpenters prefer the original worm-
drive saw first developad by Skil more than 65
years ago. Today, the Skil 77, 7'-in. saw
(about $242) is complemented by B%:-in. and
BY-in. models. The advantages of a worm-
drive saw are all ball-bearing construction
(rather than the ball and roller bearings found
on standard models), heavy shock-absorbing
worm-gear transmission, od-bath gear lubri-
cation and a heavily constructed mator.

On the down side, these saws are haavy
and poorly balanced for level, one-handed
work. The worm-drive is actually less efficient
in transmitting the motor's torgue than stand-
ard hetical gearing. Howaver, blade speed is

down to about 4400 rpm, rather than
the roughly SB00 rpm of standard saws, 10
supply the necessary torgue to the blade.
Also, the motor is on the right side of the cut.
Although this makes for good cutline visibility,
it puts tha mass of the saw over what's usually
the waste side of the ling.

Worm-drive saws are also offerad by Black
& Decker, Milwaukes, Ryobi and Saars. Ma-
kita makes a heavy-duty tool that looks like

i a®)Y
\ >

RYOBI W- !ﬂ'l!

the worm-drive models, but uses a right-
angle, hypoid gear transmission.

Farthose of us who anly cut fight stock such
as trim and panaling, there's no nead fora 13-
amp motor and 2%5-in. cutting depth. Mare in
line with these needs is the Makita 4200N
4%w-in. saw (aboul $225). This tool weighs
only 6.2 pounds, has a 7.5-amp motor and
comas with a rip fanca. With the right blade,
i's capable of cutting aluminum, plastic, tile
and concrete.

In fact, you don't nead a 7e-in. saw o cut
2 ¥ 4s to length [af a 90" angla). One of the
several 5%-in. saws an the market will do the
job. And, Porter-Cable’s 6-in. Sawboss has
the depth capacity to cut through nominal 2-
in. stock at 457,

In some cases though, you'll simply need &
bigger saw. An BY-in. tool will enable you to
cut through a 6 x 6 by working from both
sides. Move up to 10% in., and you can cul
through a 4 = 4 in one pass. However, il you
really nead cutling depth capacity, then per-
haps the Ryobi W-2015 (about $325) will do
the job. Its 16'%%-in.-dia. blade has a maximum
90° capacity of 67/, in. and will actually cut
through a 4 = 4 with the blade set at 45"

SKIL 77

depth scale which appears on the base
next to the blade, It indicates blade
depth by measuring the distance from
the front to rear edge of the exposed
blade. Both blade/base alignment and
ghaft end play are on the better side of
average. Our only real complaint lies
with the weight of this tool. It's hard
to understand why anyone would
want to lug around extra pounds.

Choosing the best

Each saw has its advantages and
disadvantages, and it's worthwhile
choosing the one that suits you best.
l.'}ur choices are not only based on
cifications and measurements, but
o on how the tool looks, feels and
sounds—things that aren't easy to
quantify.

For us, the Milwaukee is the best
gaw in our test group. It's easy to han-
dle, smooth running, compact with-
out being a lightweight, and looks like
it's built to last, The Makita 500TNB is
next inline, This is a very comfortable
tool and except for its nose-heavy bal-
ance, would clearly be vying with the
Milwaukee for top honors. At the oth-
er extreme, we found the Sears to be
the most annoying. The others fell
somewhere in between with competi-
tive strengths and weaknesses,

However, before you take our ad-
viee, or anyvone elses for that matter,
keepthisin mind: All of these saws cut
lumber. And, the difference between
any one saw and the next is far less
than the difference between using a
dull blade and a sharp blade. In other
words, choosing a make and model is
less important than keeping a good
blade on hand. Not only will the work

easier and safer, your saw will last

onger, too.
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TOOLTEST

NEW
SHOP VAC

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO,
Contributing Editor

EARS' NEW wet/dry vacuum

came along at 8 most opportune
time for an evaloation, becausze my
shop was inundated with debris after
completing several major woodwork-
ing projects.

Although I don’t conzider shop
cleanup to be fun, I admit experienc-
ing a trace of joy while letting this 2. 5-
hp machine, with a 2.5-in.-dia. hose,
go to work. It easily swallowed nails,
wood and metal seraps, shavings and
sawdust, With the crevice nozzle at-
tached, it pulled caked sawdust out of
my table saw’s motor housing.

Dusting off sanded woodwork prior
to finishing is an important job for a
shop vae. [ was disappointed the ac-
cesgory kit with this vacuum didn't in-
clude a dusting brush. [ bought one at
my local Sears (model No. 9HT 16901,
about $5). The vacuum thoroughly re-
moved surface dust.

The vacuum holds 1.8 bushels of

1 The ports over each caster serve to store
accessory Items, such as extension wands
and nozzles, within easy reach.

Sears’ powerful wet/dry vacuum comes with accessory nozzles and wands | Inset).
16-gallon rating refers to its drum size |

minus the top). The squeegee nozzle
really picked up water, and the auto-
matie shutoff stopped the vacuum
when it reached its capacity.

I liked the relatively quiet motor
and the accessory storage feature
that keeps extension wands and noz-
zles handy. The accessory drum liner
makes it easy to disposze of dry debris.

dry debris, and 13 gallons of liquid (its | Just lift off the vacuum's top and pul

-

£ A good feature [s the vacuum’s recessed
on'off switch, which prevents the vacuum
fram being accidentally switched on.

& The durable filter is easily removed for
shaking out dust. Impregnated with pheno-
lic resin, the filter s washable.

T

p

5§ The accessory drum liners are convenient.
When full, simply [ift them out, and close

Mﬂ'lltﬂilttllfﬂrd’.ﬂ-fr!_ldlpﬂﬂl.

out the liner (model No. 16940, a bag
of five liners costs $3). You can use the
vacuum without the liner, too.

The vacuum, model No. 179780,
comes with an accessory kit that in-
cludes two extension wands and noz-
zles for crevices, liguids, floors and
car interiors. It costs about $100 at
Sears stores, Write to Sears, Dept.
703 PM, BSC 40-16, Sears Tower,
Chicago, IL 60684, ™M

3 With powerful suctlon
um gets any job done quickly. Here, the floor
nozzle plcks up planer chips.

, the vaou-

& Unscrew the draln cap ta drain the vacu-
um or flush out the tank with a garden hose.
Itz liquid capacity s 13 gallons.
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HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Stairway Design
I am planning to build an addition to
my house, and I want to build an inte-
rior stairway for access. Are there
specific design dimensions that I
ghould follow from a safety point of
view? MITCHELL SACKSON
ARMONEK, NY

The two main concerns in statrway
design are the treads (the steps) and
ihekriﬁrs (the Frrtiml' aeeriu:;; mr‘.f.:
ink t FﬁEfsJ t's important that
riser h be rhengﬁﬂme for all the
steps. G rwise, the dimensional
variation interrupts the natural
rhythm of ascending and descending
the steps, producing a tripping haz-
ard. Also, the treads must not be foo
narrow, otherwise, a person would
need to place his foot diagonally on
the treads for safe and comfortable
support.

The U.S. Department of Housing
and Urban Development (HUD), in
its "Design Guide For Home Safety,”
recommends the following design
specifications for interior stairs. The
maximum riser height should be 7%
in. Minimum run width should be 10
in., and minimum tread width, 1144
in. The maximum nosing width
should be 1% in.,

Also note the position of the hand-
rail and light switches on the draw-
ing below and the ceiling height
requirements. Maintaining ade-
quate ceiling heaght s important to

avoid low headroom at the bottom of
the stairs.

Finally, check with your local
building department for further
requirements.

Squeaking Floor

I built a stilt house that is 15 ft. off
the ground. I put down a %-in.-thick
tongue-and-groove plywood floor
over 2 % 12 floor joists and covered
it with carpeting. The floor now
squeaks in several places. How can [

fixit? W.V. LITTELL
TAMPA, FL
The type of floor you have is called a

single-floor system. It was developed
by the plywood industry and can be
used in place of the standard floor,
which consists of two panels (sub-
floor and underlayment).

The squeaking is caused by the
floor panels rubbing against one an-
other or against the framing. It's a
fairly common condition and usually
results from the loosening of some of
the nails holding down the subfloor
because of shrinkage or warpage of
the framing. This generally occurs
when smooth shank nails are used to
fasten the subfloor rather than ring-
shank or spiral-shank nails, which
are less likely to pull loose. It's also
possible that not enough nails were
used to fasten the floor to the joists. In
that case, the squeaking should be re-
duced by rena.ﬂing f}::%ame sections.

| NOT TO EXCEED
| I& RISERS PER RUMN

Stalrways and rallings must meet a
variety of design specifications to
ensure that they are safe to use.

According to the American Ply-
wood Association, you should use 6d
ring-shank or spiral-thread nails.
Also, the nails should be spaced 6 in.
on center at the panels’ edges (where
panels butt each other), and 10 in. on
center at intermediate joists.

Gas Leak

Two vears ago I purchased a gas-fired
furnace, and ginee then have had re-
occurring gas leaks. It was leak-free
for nine months after it was installed.
But one year later, there was a gas
leak and there have been others since
then. I've heard of detectors for pro-
pane gas leaks, but is there one for
natural gas, also? E. AKEHURST

BOUTH HAVEN, MI |

It's very unusual to have reoecurring
gas leaks. The condition may be the
result of a faulty gas valve or impuri-
ties in the gas supply that are react-
tng with the piping that carries the
io as to the furnace, eroding minute |

les in the piping. Your local utility
should help you solve this problem. If
not, your best and safest fer is fo re-
place the entire system.

I know of only one company that
mahes natural gas detectors for resi-
dential use. Contact Newtec Indus-
tries Lid., 102-980 W. First St.,
North Vancouver, B.C. VIP3N4,
and ask for detector model No. 5G-
110, which costs $65. A commercial
grade gas detector s sold by The Spe-
cialty Tool Co., Inc., 1450 Grassy
Plain St., Bethel, CT 06801. It's ifem
No. 032007, and sells for $625.

DO YOUHAVE A HOME-MAINTENANCE
O REFAIR PROBLEM?

Just ask Norman dbout it Send vour guestion o
Homeowners Clinie, Popular Mechanica, 224
West 57th St., New York, 10018, While letters

vannof be answered indivi y, erms of gen-
eral interest will be discussed in the column. For
micwe home- undmlnt!mﬂuﬁ.dp get PM's
Home Care Guide, §5.95 pos g;id your ar-
derisl to Populor Mechanics, Box 1014, Radio City
Stertion, New York, NY 10101
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SHOP PROJECT

4K5
CAMERA
KIT

TEXT AND PHOTOS BY
THOMAS KLENCK, Associate
Home and Shop Editor

l F YOU ENJOY photography, but
are beginning to find 35mm film
lacking when it comes to crisp, clear
enlargements, then perhaps you're
ready to approach your Euﬂject like
the pros do—with a large-format, 4 X
5 view camera, Although this type of
camera can 't compete when it comes
Furtahlhty it reigns su-
preme fm- still-life, portrait and studio
work. View cameras also provide per-
spective distortion control. This is
achieved by mounting the lens and
film in separate frames that can be in-
dependently adjusted to alter the per-
tive. A flexible bellows connects

the frames.
However, before you spend from
£500 to $1500 on a professional camera
(that's just the camera, no lens), you

1 Begin assembly by using qulck-setting
epoxy to secure threaded studs In the shift
bar ends. Let epoxy set for 8 hours.

might want to examine this do-it-

ourself alternative—the Porta-Vu

14 X 5 View Camera Kit. It's avail-
able from Fader Photo Works, 1402
Bardstown, Ann Arbor, MI 48105,
and costs $160 postpaid. The kit
comes with everything vou'll need to
build a wooden (cherry) camera ex-
cept the lens. It takes about 4 hours to
assemble (not counting time for glue
to set and for the finish to dry).

A 210mm view-camera lens is an
appropriate size for this eamera.
However, you needn't buy a new one
—many camera dealers have used
lenses on hand that will do a fine job

for far less money. You'll alsoneed4 X
5 film holders. Each holder holds two
sheets of film. The holders are loaded
in total darkness and then inserted in
the camera back for exposure. To
support the camera, use a medium-
weight tripod and have a cable release
on hand for operating the shutter.

Building the camera

Construction begins by sanding all of
the wooden parts and applying a pen-
etrating-oil finish. Then, assemble
the major carriage components, as de-
seribed in the instructions. The focus
glides, used to move the front and rear

2 Focusing slides are assembled with brass
screws and washers. Thread plastic knobs
on focusing-rod ends and tighten.

3 Install focusing slides on monorall so
plastic-sheathed rods bear on abrasive

strips. Adjust for smooth operation.

l Assemble shift bars an focusing slides
late hardware. Use supplied
| piutl: washers under all knobs.
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frames for focusing, operate via a fric- |

tion drive between plastic-sheathed
rods and abrasive strips on the mono-
rail (Photos 2 and 3). Fit shift bars to
focus slides with provided fittings
{Photo 4). The shift bars can both ro-
tate and shift from side to side.

To join the bellows to the frames,
apply contact cement to the mating
surfaces. When the cement has dried,
carefully align the eomponents and
press in place (Photo 5). Check that
the bellows completely seals at both
frames. If there are any openings at
the frame corners, install small trian-
gular blocks, or mask the area with
matte black tape,

The glass view screen is held in

lace by two elastic strips. These al-
ow the view screen to be pulled back
when inserting the film holder (Photo
). After securing the film back as-
sembly to the rear frame with brass
clips, loosely assemble the rise bars
and rise panels to both sides of the
front and rear frames (Photo 7). Then,
secure the entire assembly to the shift
bars and tighten all knobs (Photo 8).
Use a holesaw to eut an appropriate
hole in the lensboard for your lens. Se-
cure the lens with the lens retaining
ring and mount the lensboard in the
front frame (Photos 9 and 10). ™

VIEW
SCREEMN

FROMNT FRAME

//—

RISE
FAMEL

Ry

§ Use contact cement to Join bellows to
front and rear frame. Make sure parts are

& Screw elastic strips to flilm back. Lift
strips and insert glass view screen. Secure

7 After Installing flim back assembly to
rear frame with brass brackets, loosely se-
cure rise bars to front and rear frames.

aligned properly before applying pressure. | view screen to elastic with brass serews.,

8 Loosely fasten the rise panelstorisebars | 9 Use a holesaw to cut hole for lens In ex-

with knobs and washers. Then, fit the as-
sembly onto shift bars and tighten knobs.,

act center of lensboard. Install lens in hole
and secure with lens retaining ring.

e

10 Brass clips at top and bottom of front
frame hold lensboard in place. Secure the
clips by tightening plastic knobs.

0
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GAS GRII.I.TUNEUP

PM lilustrations by Dyck Fled

BY STEVE TOTH, Cc}nmbutrnggd |stc:r
ru

OWMAY BE the perfect time to
tune up your gas barbecue grill.
The barbecue season is well under
way, and your grill has probably seen
lots of use, Plus, some of the best bar-
becue days still are ahead, especially

1 Check your grill's flexible supply line for
a tight connection. Also, bend It carefully
and check it for cracks.

if you're taking a vacation, and with
Labor Day weekend coming. If you
use your grill year-round, it's easier
to tune it up in the summer when you
can do the necessary painting and
cleaning outside, in nice weather.

Whether you have a natural gas,
stationary post model, or an LP (pro-
pane gas) model, the procedures you
use will be about the same. Also, as a
safety precaution, make sure you shut
off the gas supply before doing any
maintenance or repairs.

With natural gas-fired grills, you
need to pay particularly close atten-
tion to tﬁe condition of the post. In-
spect the post where it goes into the
ground and at the top where it attach-

2 Scrape cooking residue and rust off the
cooking grate. Then waith grate with warm
wiater and soap, rinse and let dry.

8 Remove fire grate and check whether it
Is sound by tapping It with a hammer. This
also knocks off residue and rust.
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#& Finish cleaning the fire
scrub brush. If cleaning reveals weakened
areas, replace the grate.

s to the grill. Look for signs of corro-
sion or holes in the post. If the post
appears weak, contact your local
plumber and have him replace the
post and check the gas supply line to

the grill,

I_F;nur grill has a flexible gas sup-
ply hose, check to be sure it's intact
and that the connections are tight.
Bend the hose earefully, and look for
cracks, cuts or wear (Fig. 1). If you
find any, replace the hose.

Cleaning the grates
Next, check inside the grill. Open the
lid and examine the cooki te. If

you have metal grates, ey are
rusted or they have a lot of burned-on
eooking residue, scrape them off with
a flat knife or paint scraper (Fig. 2).
Then, lift the cooking grate out of the
grill and wash it with warm, soapy
water and rinse it well. Dry it thor-
oughly and coat the grates with cook-
ing oil or nonstick cooking spray. If
the prate shows gigns of weakening or
a few welds have let go, replace it.

If you have porcelain-on-steel
grates, remove them and lay them on
a work surface covered with a plastic

7 You can substitute a hanger with a small
hook foarmed on the end to pull obstruc-
tions out of the burner venturl,

tube to check If Insects have bullt nests in It
obstructing the gas flow through It.
sheet. Clean off residue with a nylon
serubbing pad and a paste of baking
soda and water, or use warm, soap
water and a steel wool pad. Rinse o
the and let it dry.
ext, check the lava rocks and fire

te. Replace the rocks if they crum-

e in your hand or if they have gotten
so small they slip through the fire
grate. Sometimes these rocks become
coated with cooking residue. Rather
than replace the lava rocks, clean
them by turning them over and expos-
ing the soiled side to the burner flame,
The rocks should be burned clean af-
ter 20 or 30 minutes. Another way to
clean the rocks is to boil them in a pot
of water with a little dish detergent
added. Dry the rocks in the sun before
putting them back in the grill.

The fire grate may also need atten-
tion. This grate can weaken from
years of exposure to heat. Check
whether the grate is intact by tapping
it lightly '.:|.ri1;Ell;.ﬁL hammer (Fig. 3). E'hla
also knocks off scale and rust. Further
clean the grate with a combination
wire brush and scraper (Fig. 4). If the
grate has become very thinoris
warped from the weight of the lava

8 Use a garden hose nozzle to Mush out
burner. Water should flow out the burner

ports evenly. f not, check for blockage.

& Push a narrow bottle brush Into venturl
tube to remove bl . Withdraw the
brushywhen it hits the end of the tube.

rocks, replace it with a new one. Ifthe
grate looks okay, but is just a little
warped, turn it over so the curve is
facing up.

Burner and valve check

With the grills removed, now's a good
time to check the most important
area, the burner. Spiders and insects
like to build their nests ingide the dark
recesses of the burner’s venturi tube
and in the burner’'s orifice. These
nests are so tough they can block the
flow of gas to the burner, sometimes
causing a fuel mixture to back up and
catch fire on the front of the grill at the
gas valve knob or orifice ;

If the grill has not been used for a
while, remove the burner and check
for blockage. Shine a flashlight down
the burner's venturi stem (Fig. 5). If
you find blockapge, there are several

ways to remove it. Serub the inside of
the tube with a long, thin bottle brush
(Fig. 6). Another way to remove it is
to hook the blockage with a coat han-
ger—with a small hook bent into one
end—and then pull it out of the tube

fFl:lg. .
he third way is to flush out the

B

¥ Check the gas valve control knobs for
free travel, both up and down and left to
right. Replace the valve If knob sticks.

92
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10 Unscrew the gas valve orifice with an
adjustable wrench. Clean any dirt off the
orifice with an old toothbrush.

venturi tube with a garden hose at
high ure for 3 to b minutes (Fig.
8). This also is an effective way to
check whether any of the burner's
ports are blocked. The water should
come out of the port holes evenly. Ifit
sprinkles out of some holes and none
comes out of others, shut off the water
and find the blockage. Remove any
corrosion you find with a soft, brass
wire brush. Open any clogged ports
with a fine piece of wire. If, however,
you notice cracks have burned
through the burner body or even pin-
holes in the metal, replace the burner.

Check the gas valve to be sure it's
operating properly. Push in on the
valve knob and release it. The knob
should snap back. Next, turn the knob
from LOW to HIGH heat then back to
OFF (Fig. 9). It should turn smoothly.
If it binds or doesn't snap back as it
should, replace the valve. If your grill
has dual burners, remember to check
both valves and burner venturi tubes

for blockage.

11 Useacotton swab dipped in alcohol to
clean grease off electrode’s ceramic insula-
tor. Inspect the electrode for cracks.

Check this opening if the grill has not
been used for an extended period, or
check it at 6-month intervals if you
use the grill year-round. To check the
orifice, simply unthread it from the
valve body with an adjustable wrench
{Fig. 10). Clean away any residue on
the orifice with an old toothbrush. Re-
install the orifice after it's cleaned and
tighten it with a wrench.

Checking the ignition

Most gas grills have some type of igni-
tion system to light the burner. Some
use a pushbutton ignitor, which cre-
ates a spark that jumps between an
electrode and the burner.

The ignitor produces a click each
time the button is pushed. If you can-
not see a spark jump between the
burner and electrode, then check the
airspace between the two. The gap
should be ¥ in. to %y in. wide. Check
the manufactgr:‘;;s insttl.rut:tiuna f:ll:;
proper and adjust the space wi
a pair uﬁ]ﬂm. Also, check the wires

Sometimes, spiders or small insects | going from the pushbutton to the elec-

can find their way into the small gas
valve orifice at the top of the gas
valve, or it can be clogged by dirt.

trode to make sure they are making
good contact at all points.
Other gas grills use an electronic ig-

3 -
12 Cover the gas valve and orifice with
aluminum foll prior to scraping residue and
debris out of the grill bottom.

nitor which requires a 9-volt battery.
When you push the red button, a
gpark is produced at the burner, and it
will continue to spark until you re-
lease the button. Both systems should
be checked every two to three
months.

If there is no spark, with either sys-
tem, make sure the electrode inside
the collector box near the burner is
clean. Sometimes cooking grease or
dirt can collect on the electrode’s ce-
rzgnriﬁ;nnulatur.] PrE‘irE"ﬁ:.]l;! i}:nI fn:i;n_
& ing properly. Clean the insu
tor with a cotton swab dipped in rub-
bing aleohol, then wipe it off with a
soft cloth (Fig. 11). Check the ceramic
insulator for eracks, and replace it if

you find any.
| If the electrode on ;raurafrill goes
through the bottom of the aluminum-
cast grill body, and comes out next to
the burner, check the insulator care-
| fully. Hold the white end of the ce-
ramic insulator with one hand. Reach
| under the casting and try turning the
other end of the ceramic insulator. If
the bottom turns and the top stays
stationary, the insulator is cracked,
and it needs to be replaced.

|
|
‘ Frrars e dulams gt g

ol -I'H_.. T _f, i, ® - ﬁ;' = i g R =
1% Use a flat knife or paint scraper to re- | 14 Use arag or a paper towel towipeup | 15 Prepare grill body for painting by
move as much residue as possible from the | the cooking residue that has been scraped = brushing off loose paint. Scuff sand outside
grill's walls before washing It out. off the grill's walls. | of grill with a fine-grit sandpaper.
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16 Degreasegrill body by wiping it witha
rag soaked with white vinegar. When the
vinegar is dry, the grill is ready to paint.

Clea and

Before reassembling the grill, check
whether the lower half of the grill
body (the part you cook on) needs to
be cleaned. If it does, move the grill to
a work area and cover the ground
with newspapers. Protect the gas
valve and orifice by covering them
with aluminum foil (Fig. 12). A.Enmv—
er the electrode if it's attached to the
casting, or remove it.

Scrape off cooking residue from in-
side the grill with either a putty knife
or a scraper (Fig. 13). Then, wipe out
the residue with a paper towel or rag
(Fig. 14). Mix up a solution of stro
detergent and warm water or use gri
cleaner and wash the inside of the
casting with a serub brush. Rinse it
well and air dry. Remove the alumi-
num foil and replace the electrode and
any wiring that was removed.

nspect the paint on the outside of
the grill to determine if the grill
should be repainted. If the paint has
deteriorated and if white spots show
through it, repaint the casting with
grill paint or high-temperature auto-
motive paint.

Brunme outside of the casting

19 Wash off paint dust and spray tank

with acrylic paint. Spray the primer on bare
metal areas before painting them.

tive or high-temperature paint. Let paint
dry completely before igniting grill.

with a wire brush or steel wool to re-
move loose paint. Sand the grill witha
fine-grit sandpaper (Fig. 15). Next,
wash the grill with scap and water to
remove grease and dust, then let it
dry. Clean off any remaining residue
or grease b{uumng a lint-free rag that
has some white vinegar soaked into it
(Fig. 16). Onee vinegar is dry, spray
paint the grill (Fig. 17). Remove the

aluminum foil around the gas valve |

and orifice.
Repaint the grill's LP tank, if it
shows signs of light surface rust or if
| the paint is worn. Double-check that
the gas is shut off, and disconnect the
tank’s gas regulator and hose. Cover
the valve with aluminum foil and wire
brush the tank to remove rust or loose
paint (Fig. 18). Then, wash the tank
with hot, soapy water, rinse it and let
it dry. Spray the tank with an acrylic
base white paint. If the rusting is se-

vere, prime the spots and let them dry
E'f-,rm applying the white finish paint
ig. 19).

[f the tank is more than five years
old (the date of manufacture is
stamped on the protective metal col-
lar around the tank valve), ask your

20 Check all the gas connections, hose fit-
tings. valves and valve stems for leaks by
brushing on a liquid soap solution.

o

18 Cover gas tank valve with aluminum
foll and remove loose palnt with a wire

brush, Scuff tank with fine-grit sandpaper.

" local utility or gas amier if they can
pressure test it for| .

Now that the grill is cleaned and

inted, reassemble the burner, mak-
ing sure that the venturi tube slips
over the orifice on the gas valve. Con-
nect all wires to the ignition system.
Install the fire grate and lava rocks.
Youshould have only one layer of rock

| turm on the

covering the grate. Then, put the
cooking prate in the grill.

Connect the gas tank toits fittings.
Then, leave the grill's lid open and

supply without light-

ing the g‘rllﬁﬂéhecﬂ all gas connec-
tions, hose fittings, valves and valve
stems for leaks by brushing on a solu-
tion of half liquid zoap and water

(Fig. 20). If you have an LP gas tank,

also check tank welds and the pres-

sure relief valve on the back of the
| tank valve. Leaking gas will cause the
solution to bubble up. Tighten leaking
fittings, or replace them if tightening
fails to stem tﬁe leak (Fig. 21).

Turn on the gas valve and light the
burner. Close the lid and adjust the
gas valve to a medium flame. Operate
the grill for 15 to 20 minutes to bake on
the paint.

21 Bubbies forming In soap solution Indl-
cate there |s a gas leak. Tighten the connec-
tions. such as at the gas hose.

M
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HOW IT WORKS

SEPTIC SYSTEM

BY MERLE HENKENIUS
PM lllustrations
by George Retseck

N TODAY'S envi-

ronment-conscious
waorld, we're all begin-
ning to learn that 1ﬁ1;] i
disposal of ordinary s
household waste
can't be taken for
granted. Garbage is
routinely separated
for recycling, and .
restrictions as to
what we throw
away are not un- =,
common. Howev-
er, when it comes to
the plumbing-system
waste, most of us would™
be just as happy to ig-
nore the issue entirely.
Of ecourse, city and town =
dwellers are served by public

sewer systems, and maintain ™ 58

these systems by payving their taxes.
Rural homeowners, however, solve
the problem in their own backyard—
with a residential septic system.

If yours is one of the millions of
homes served by a septic system, orif
you've contemplated a move to the
country, you should arm yourself with
az much information on septic syg-
tems as possible. Chances are, vou'll
need to someday make a decision as to
which type of replacement or installa-
tion best suits your needs. In fact,
mauny property and building loans are
contingent upon septic system feasi-
hility. Knowing your options, and
knowing how each type of septic sys-
tem works, may make a big difference
in your decision.

ground-water purity. They are illegal
to install amd should be replaced as a
matter of course,

Anaerobic systems

The standard buried septie system
(septie tank, distribution box and
leach field) is called an anaerobic sys-
tem because the bacterial action that
processes the waste takes place with-
out free oxygen (air). Waste disposal
is a 2-step process that begins with a
partial breakdown of solid waste in
the tank, followed by the distribution
and breakdown of liguid effluent in
the leach field.

SEWER PE
FRCA O ISE -,

Typical burled
ptic system fea-
ures tank, distribu-

As sewage enters the tunk, it is bro-
ken down by anaerobie bacteria natu-
rally present in sewage. In fact,
humin waste consists of up to 30 per-
cent bacteria—enough so that no en-
zymatie or bacterial additives are
necessary, In the sewage digestion
process, waste is separated into three
components within the tank: effluent,
sludge and surface scum. Undigest-
ible particles settle into sludge at the
bottom of the tank, Undigested soap
and grease float to the top as surface
seum, and the area in between is
constantly ehurning liquid effluent of
organie nitrogen/urea-rich gray wa-

ter. Because septic tanks do

ere are four basic types
of residential systems in use
today. By far the most com-
mon sysiem consists of an
underground septic tank, a
distribution box and a leach
field. The second most popu-
laris o lagoon system, or sta-
bilization pond. Coming in a
distant third is the mechani-
eal tank and leach field. And
finally, there are a good
many cesspools still in use to-

EFFLEIENT

ST

not break down all solid
waste, they must be pumped
out periodically, usually ev-
ery three vears, It takes
roughly six months for a tank
to build a fully productive
colony of bacteria, and 24
hours for solids to be broken
down as far as possible.

Az new sewuge enters the
tank, an equivalent volume
of effluent is forced by the
exit baffle and floats out into

day. Cesgpools are a throw-
back to earlier timez and

Bacteria converts entering waste [right side| into liquid effluent and

! gas. Indigestible particles settle to bottom [sludge|. and soap and
represent a serious threat to  grease fioat (scum). Incoming waste pushes effluent out to leach fleld,

the leach field. Onee in the
leach field, the effluent iz
absorbed by the s0il. As
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much as 60 percent of the lig-
uid evaporates and the rest is
absorbed by plant roots, :
The really impressive part [*

of the process, however, con-
cerns the poisonous organic &
nitrogen and urea compo- |

nents that remain in the |
leach field. A nitrifying bac-
teria found only in the top
several feet of top soil con-

ammonium, nitrites and ni-
trates. Nitrates, in turn, are
tapped by the amino acids in

lant roots and become plant
?m-d The entire process re-
quires predominantly septic
conditions, however, and too

verts these components into M*ﬁ

home will usually require a

~ | 1000-gallon tank. For Egl’ll-.{
- | bedroom beyond three,

| size must be inereased by 250

- | gallons. The tank must be

placed at least 50 ft. from a

water well. These limitations

| probably sound extreme,

| but, in practice, are really

| not that prohibitive. Anan-

aerobic septic system can be

| made to fit most acreages

with acceptable soil and

1 Ernum:l -water conditions.

ach-field trenches, for

- | example, can be wragpe:l

| around a hill if they
| drop more than6in. in 100 ft.

much uxy%en in the soil may
temporari
tire eycle.

%!tum d n
e design of a buried system is very
specific, and the ulfatem requires alot

of space. Typi the buried tank
is located 10 ft. or more from the
house, and the distribution box is
I:lac&d 10 ft. beyond the tank. The

h field starts 5 ft. beyond the dis-
tribution box and generally consists of
several lines of perforated, plastic
pipe encased in 3-ft.-wide gravel
beds. The gravel is then topped with a
foot or more of soil.

None of these lines may be longer
than 100 ft. in length, however, or
drop more than 6in. per 100 ft. Leach-
field trenches must be less than 5 ft.
deep and must be separated by at
least 6 ft. of undisturbed soil.
must also be at least 20 ft. from prop-

rty lines, 50 ft. from a lake or stream
100 ft. from a water well.

th Mound-type leach field alds effluent evaporation and chemical
y reverse Lhe el- praakdown during winter and in areas with high ground water.

Five or six shorter lines are prefer-
able to one or two 100-ft. lines because
distribution tends to be more uniform
in shorter lines—320 total lineal feet
of leach field iz usually the allowed
limit. The total required capacity of a
leach field is determined by a simple
soil percolation test. Thisis a test that
evaluates the rate at which the soil ab-
sorbs water, Loeal health department
officials will use the percolation data
along with topographical overlays
that describe the geological charac-
teristics of the area to determine sys-
tem capacity or feasibility. If they
determine that the soil is not porous
enough, or ground-water levels are
too near the surface, an alternative
system will be ordered.

Tank size is determined by the
number of bedrooms within a home,
and not by the number of bathrooms,
as you might expect. A 3-bedroom

Lagoon disposal wmmwmmmmwm
site must be fenced In completely and dearly marked. This design may sult large plots where
typlcal septic systerms are unfeasible.

Mound systems

If a septic system fails, it will
usually be in late winter or
early spring. The reasons are twofold.
First, frozen soil releases no water
through plant roots and little through
evaporation. This means that leach
fields in winter are relegated to sim-
ple storage troughs, nearly filled with
water. In the second instance, spring
is often the wettest time of year.
These two conditions make for wet-
ter, oxygen-saturated soil around the
leach fields, which, in turn, slows or
reduces the nitrification of effluent.
At some point, the leach fields can
hold no more water and the system
backs up.

To circumvent this process in cold-
er northern climates, and in areas
having naturally high ground water,
researchers have developed a leach
field that is built aboveground, in the
shape of a mound. With sufficient
ground-slope between tank and leach
field, effluent flows directly into the
mound, When the terrain is flat, how-
ever, a dose pump may be needed to
lift the effluent to mound level.

The mound is constructed of a lay-
ered aggregate of rock and sand con-
taining a gridwork of perforated pipe.
Because sewage effluent is warm
when leaving the tank, the mound
does not freeze and evaporation oc-
curs through the top as well as the
four sides of the mound, even in win-
ter. Mound systems are still consid-
ered experimental in some regions,
but most health departments will al-
low them under close supervision.

Tank and leach-field
material choices

Although lighter materials are some-
times allowed, all piping between the
house and tank, and the tank and dis-
tribution box, should be what is called

P
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Schedule 40 plastie. Once in
the leach-field trenches,
Schedule 20 perforated plas-
tie pipe is standard. In wood-
ed areas, where tree roots
are I|kel:f to enter and clog
¥lp&, concrete or
pllstm half rounds, set on
xmti'mmks , are iﬁ better
vice. Where possible, per-
forated pipe should be used,
as it distributes effluent
more evenly and can be driv-
enover with automobiles and
farm machinery.

When it comes to septic
tanks, vou'll have three
material choices: conerete,
fiberglass and plastic. of

tall plants are allowed in the
| path of prevailing winds.
|  Beyond these limitations,
most health departments
rohibit lagoons on plots of
| less than 3 acres. Even so, a
| lagoonis a very good alterna-
- | tive when soil conditions pro-
vel hibit a buried system.

| Mechanical tanks
. | Mechanieal tanks are hy-
| brids, in that they use both
| anaerobic and aerobic bacte-
o ria. In that respect, they
-1 function more like municipal
2+l waste treatment plants.
Sewage first flows into a
holding compartment in the

these, concrete is the most
problematie. First of all, a
conerete tank is heavy and

must be set in place with a boom- |

truck, which may add some expense.
Additionally, sewage contains sul-
fates, which, in the digestion process,
may be converted into sulfide gases
and sulfurie acid. This eaustic soup
has been known to eat through con-
crete, Plastic and fiberglass tanks, on
the other hand, are not only light-
weight and easily installed, but are
more resistant to caustic chemicals.
In all cases, septic tanks must con-
tain putlet baffles. Without this baf-
fle, surface scum will float into a leach
field and seal the sides of the trench-
es. When this happens, the system
will be ruined. This is also why a tank
must be pumped every three years. If
allowed to accumulate in depth, sur-
face seum will make its way past the

Aerobic lagoon systems
A lagoon system uses aerobic

cmnehﬂmntmheuﬂledhlummldhnmmpefwﬂ—
ed pipe to protect against damage from tree roots in wooded areas.

work? Very well indeed. In a lagoon
septic system, heavy solids settle to
the bottom and are consumed by bac-
teria. Suspended bacteria break
down lighter waste particles, and in
the process, release earbon dioxide.
In the presence of carbon dioxide,
light, mtrogen and phosphate, algae
cells multiply. These algae then pro-
duce oxygen, whwh in turn, feeds aer-
obic bacteria. As aerobic bacteria do
not convert sulfates into hydrogen
sulfide, there is little of the odor asso-
ciated with normal sewage disposal.
Lagoons are a miracle of simplicity,
but have one serious drawback: They
look like what they are. What's more,
there is little you can do to disguise
them. They must be fenced, of course,
and the fence must bear the signs: No
Trespassing and Waste Lagoon. And
because evaporation relies on breezes
blowing across the pond, no trees or

front of the tank, where an-
aerobic bacteria act on the
solids, A ially treated ef-
fluent then flows into a second, aera-
tion compartment, which uses aerobie
bacteria to finish the job. Air is intro-
duced into this ecompartment and the
effluent is stirred to accelerate the
digestion process. A third compart-
ment allows any undissolved particles
to settle out, where they are re-
turned, via gravity, to the aeration
chaT%:her. 1 \

e resilt is a less nt, oxygen-
ated effluent pmdm:r;lt?n a ahigteer
amount of time, While zome health
department authorities may allow the
dumping of this effluent at surface
level, most will require some form of
leach field. As less nitrogen conver-
sion is required, however, the field is
h:;zjly to be much smaller than in an
L1 3

Tl?:g ary:ﬁwerni such tanks on the
market and most feature a timed aer-
ation sequence keyed to an alarm,
should the system ever fail.,

bacteria, algae and evapora-
tion in its prucess of diges-
tion. Lu.%:)ons have a unique
design that allows them to
work efficiently year-round
with little or no mainte-
nance. Specifically, a lagoon
m a 5-ft.-deep, conical-
d hole in the ground

a 1-to-3 sidewall slope.

The sides of the lagoon are
lined with plastic or sealed
with bentonite, a dense non-
porous clay produet. The
sewer pipe enters the lagoon
after stepping down toforma
natural trap. The pipe then
rests on a concrete pad that is
18in. above the bottom of the

MECHANICAL
SEPTIC TANK

The timer and alarm are of-
ten installed in the basement
g0 that a failure cannot go
unnoticed.

While not sold as such, me-
chanical septic systems are
viewed as compromise sys-
tems, as problem solvers, If
ﬁgu haven’t the soil absor-

ney, lot size or ground-
water depth to accommodate
one of the two standard sep-
tic systems, then a mechani-
cal septic system can be a
lifesaver.

Without any of these prob-
lem conditions, however, a
properly installed nonme-
chanical septic system is al-

lagoon. Mechanical tanks utilize anaeroblc bacteria In first section. Then, air
How does a lagoon system stimulates aerobic bacteria to prepare effluent for leach field.

most always the better
choice to make. ™
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' NEW PRODUCTS

SUMMER VOCATION

' Thirteen new home-improvement products.

BY ROY BERENDSOHN, Assistant Home and Shop Editor

Clean Machine

You can clean anything from your car to your
house with this new UL-listed power wash-
&r, The manufacturer says its 700-psi nozzie
pressure i3 18 times more powerful than a
garden hose, yet it uses 75-percent less wa-
ter. The 25-pound washer simply hooks to a

garden hose |its hose Is 25-ft. long|. and its 35-ft.-long cord plugs into an outdoor power out-
let. The cord has a bullt-in ground-fault interrupter with a reset button. It costs about 5250 at
hardware stores and home centers. For more iInformation, write to Power-Flo Products Corp..

1661 94th Lane, Minneapolis, MM 55434,

Water Saver

Retrofit a tollet with this flush mechanism
and cut domestic water use by 28 percent,
the manufacturer says. Made of PVC and

fMiberglas-reinforced c. IU's supposed to
take less than 10 minutes to install. To fush
liquid and paper, flip the thort handle. and
use the long handle to flush solid waste. It's
avallable in a range of colors and costs about
5£25 at hardware stores and home centers.
For more Information and detalls, contact
Con-Tech Industries, P.O. Box 160, Creswell,

OR 97426.

Bathroom Furniture

Based on an 1 , this bath-
room vanity Is bullt of solld ash and ash
veneers, and Is protected with a water-resis-
tant polymeric finish. it measures 37 in. wide
* 25%; In. deep ¥ 34 In. high., and accepts an
B-in. faucet set. Its curved-panel doors open
to a large drawer, a pair of smaller drawers
and a cane pull-out shelf. The vanity comes
stalned In cak, ash or walnut tones. it cosis
about 53500 [excluding sink and faucets] at
Kohler dealers. For more information. write
Kohler Co., Kohler, W1 53044,

_ Versatile Plastic

G.E.'s Lexan Thermoclear is a semi-
clear, polycarbonate plastic sheet
that can be amembled into nearly anything
bullt of sheet material. The UV-resistant
sheets can be cut with a variety of saws,
drilled, and fastened with screws or adhe-
shves. It comes In 4 % B-ft. sheets, &mm and
Bmim thick | /53 in. and ¥/, In., about $55 and
565, respectively] at home centers. [Larger
and thicker sheets avallable at industrial dis-
tributors. | An Bmm sheet weighs 8 pounds.
For Information, call [BOO) 451-3147. To lo-
| cate a distributor, call |[B00)323-3783.

No-Fog Mirror

With a built-in heating element, this bath-
room mirror resists fogging. It comes In a va-
riety of sizes and shapes, hard-wired or with
an B-ft.-long extersion cord. The element is
encased behind the Ya-in.-thick glass by

polyester laminate. Each in the
eiement operates in a parailel clrcult, so If
one part falls, the rest of the element still
woarks. The 30-in.-dia. model shown costs
about 5150 at home centers. Write to Hoyne
Industries, B40 Hwy. 155 South, P.O. Box

| &97. McDonough, GA 30253,

POPULAR MECHANICS ® ALIGLIST 1990




HOME:SHOP

Cold Caulk

The manufacturer of
this caulk claims you can
apply It below 32° F and
on wet surfaces. It re-
tains its flexibllity, dries
clear and can be fin-
ished with oll or latex
paint. It's designed to
stick towood, bare con-
crete, marble and as-
phait. A 10-ounce tube
costs about 55 at hard-
ware stores and home
centers. Write to Geocel
Corp., P.O. Box 398,
Elkhart, IN 46515.

Deck Cleaner
Mix 4 ounces of this powder in a gallon of

water and brush or iton deck to
remove dirt and the effects of weathering.
Its manufacturer clalms you don't need to
scrub, just apply it and rinse after 30 minutes.
Let the deck dry, and apply a sealer or pre-
servative. A b-ounce bucket costs about 57
and a 30-ounce about 317 at harcware and
paint stores. For more Information, write

Pastel
Finish

Rub on a coat of Woodsheen to tint the
wood a pastel color while sealing it with a
rubbling-oll finish. Subsequent coats enrich
the color and, once dry, it can be top coated
with a fMlim finish for more wear resistance.
The product cleans up with mineral spirits,
and a 12-ounce bottle costs about 56.50 at
hardware stores and home centers. It comes
In white, gray. slate, teal, pink and peach
shades. Write Minwax Co., Inc., 102 Chestnut
Ridge Plaza, Montwvale, N 07545,

JOURNAL

Surge Kit
Protect electrical devices Yyour home from dam-
aging electrical surges with this kit. Each device tripsin a
billionth of a second. Top left. Install the Electra Guard on
the breaker panel. Plug the EG3C into a 3-prong outlet. lip
the EG118B into a phone jack to protect phones, facsimile or
modems |bottom left). Plug the EGSEC into an outlet to pro-
tect a TV, VCR and stereo. The kit costs about $90 at home
centers and hardware stores. \Write to Intermatic, Intermatic
Flaza, Spring Grove, IL 6008 1-9678.

Luxury Opening

are designed to be adjustable for smooth op-

Open one panel of the Nana Glass Wall like a
door, open two panels like a French door, or
fold open all the panels. Made of Douglas fir
and tempered, insulated glass, it can be or-

dered with or divided-lite con-
struction. The units are factory prehung. but

eration. The |1 1-ft.-wide x 7-ft.-high mode!
shown costs about 55000 at Mana distribu-
tors. A range of sizes is avallable with the
largest size able to span a 12-ft.-wide open-
Ing. Write to Mana Windows and Doors, 707
Redwood Hwy., Mill Valley, CA 94941, PM
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New Duragrille.
Chevy Work Truck’s new grille is built strong
to help resist stone damage, Because our new
Work Truck has to do more than look pretty. It's
built to work.
Yesterday's truck is history. Today's Chevy
Work Truck is ready to go to work for you. Today.

Chevy gives you more leg
room. More shoulder room. More total cab room
than yesterday’s pickup from Ford.

And when you add Chevy's

excellent ride and visibility, that means

a lot of comfort no matter
where you wark.

Chavrolet and the Chevrolet emblem are ered trademarks
antl Chewy is o trademark af the GM Corp. © 1990 0M Com
All Rights Ressrved.

Let's get il togethes. buckle up.

I Yesterday's work truck isn't good enough anymore.

ODAYS NEW GHEVY WORK TRUGK

More standard
1/2-ton power than
Ford.
Chevy Work Truck's
standard 4.3L Viortec V6 puts 10%
| mare horsepower to work for you
# than Ford's standard Six. And it's
; ﬁ‘ priced hundreds less than the
“ lowest-priced Ford.*

&
*Based on Manafactarer’s Suggested Hezall Price.

The 2-wheel-drive Chevy
Work Truck's 5600-1b. GVWR,
including passengers, cargo and
equipment, beats Ford in working
ability day in, day out.

Maore two-sided galvanized steel than Ford.
Moaore of Chevy's body panels are made of two-sided
galvanized steel, front, sides and rear. Including the
cargo bed, So your Chevy will fight corrosion for years.

Plus a hot-wax chassis treatment to help seal the frame

from road salt and chemicals. You can't get that

on a Ford.




UTWORKS FORD 10 WAKS. ___

l - ..f i T w |
than Ford. clearance than Ford.
Chevy's full box-section ¥ On site or off road, you need Y
“Strongbox” frame construction a pickup that won't leave you high--
up front is stronger than Ford's centered. And Chevy Work Truck's
“C*-section. And Chevy's high-stance construction can take
frame is bigger and heavier you over obstacles Ford's Va-ton
pickup can't clear.

3-year/50,000-mile Bumper
to Bumper Pius Warranty.

It covers hundreds of nonpowertrain
parts 2 years longer than Ford's. Electrical parts.

Chassis pars. In fact,
everything but r-——/—\_
the tires, which i |

have their own ' upss 10 BUMPER

warranty. 3 VEAFUSOI00 MILE WARFINTY

Put 2x6 planks
in the pickup wall
grooves, and you've
got a platform to carry just about anything.
While your tools and other materials stay

conveniently stowed underneath.

15ee your Chevrolet dealer for terms of ihis limited warranrg A deductible spplies afte
12 manths or 12,000 miles e

' Standard shift-on-the-fly
Insta-Trac™ 4WD.

Chevy revolutionized 4-wheel drive years ago
with Insta-Trac, the first system that lets you
shift in and out of 4-wheel drive without stopping or backing
up. The new Chevy Work Truck continues that tradition —

ITRAC
|
when the conditions demand, you just shift and keep right

g - | on going.
é, &/ /| And that's 10 solid reasons why nobody's winning like
é _ : The Heartbeat of America.
|

THE
#/é//"
OF AMERIGA IS WINNINGE == TODAY'S TRUCK IS CREVROLET
l




APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Frozen Tube

I have a Wards refrigerator, model
No. HMG-2499-4, and the icemaker is
model No. HMG-9018. The tube into
the cabinet freezes up. 1 have re-
placed the tube twice and the water
valve once, it is not leaking. [stherea
heater in this tube that may not be
working?

EDWARDFARNHAM

TRAVERSE CITY, Ml

Usually, a freezing fill tube is caused
by a faulty water inlet valve that
drips a small amount of water into
the tube. Over a period of time, the
water freezes until the ice seals the
opening in the fill tube.

First, cheek that the water fill valve
is notdripping. Water pressure below
20 psi or above 120 psi could cause
this. Have your water company or
plumber check the house's water
pressure.

Shut off the water to the cold-water
supply line that feeds the saddle
uafue and drain it. Disassemble the
saddle valve and its clamp and check
it. Also, check where the valve
mounis fo the supply line for mineral
deposits that often form around
burrs where metal has been cut or
drilled. The deposits can constrict
water flow to the inlet valve.

Next, check for an air leak around
the grommet, and be sure the plastic
fill tube is seated all the way against
the grommet shoulder. The moisture
in warm air leaking past the grom-
met can condense and freeze, block-
ing the supply of water to the
icemaker. If you find ice has formed
in the insulation, mell it with a porta-
ble hair dryer and dry out the insula-
tion. If necessary, dig out damp
insulation with a pocket knifeand re-
pack around the grommet with new
fiberglass insulation. Seal around
the grommet with Permagum (avail-
able from most appliance parts
stores).

Finally, remove the plastic fill
tube, warm it with a hair dryer and
cutitat a 35 angle with asharp knife
or fine-toothed hacksaw. Remove
any burrs and reinstall the fill tube.
This reduces the chance of water
hanging on the end of the fill tube
and freezing.

Remove burrs on tubing
leading to lcemaker's inlet
valve. Also, remove burrs on
fill tube and check for air
leakage behind grommet. =

'
Fa

/
CHECK FOR
AP ARDUND GROMMET

No Bags
I have a Westinghouse canister
sweeper, model No. SC-2, and ] ean't
find any bags for it I would like to
know where [ can get them.
JOHN PETRUNAK
PARMA, OH

Westinghouse has been out of the
small-appliance business for more
than 20 years. However, stop by your
local Sears and buy vacuum cleaner
canister bags, part No. 5011. These
will glip over your sweeper's inlet and
work fine,

Broken Carafe

The glass carafe on my Procter-Silex

coffeemaker is broken (part No.

70701). Where can I buy a new glass

carafe? CHARLESKASCH
DARIEN, IL

After checking with the Procter-Silex
Co., I learned that they stopped pro-
ducing the glass percolator carafes
many years ago. Their supply of re-
placement carafes ran out about 10
years ago, and they don’t know of a
U.S. distributor who ean replace
them. If they did, they assured me
they would get it to you.

Burned Brushes

I have a Fairfax vacuum cleaner by
Apollo Vacuum Corp. of Pickering,
Ontario, Canada. The brushes and

brush holders are burned out. The
vacuum is in excellent condition oth-
erwise. Where can [ get new brushes
and holders? DONALD WOODS

WOOLWINE, VA

Write or call Filtex Distributing Co.,
4467 N. State St., Jackson, MS
J9206; (800) 543-2052. If you write
to them, pack the brushes and hold-
ers in a box and include in the note
the vacuum’s brand name and model
number. Send the pachage Attn: Mr.
Roderick. This company has been in
the vacuum cleaner repair business
for 49 years, and there's a good
chance they can find brushes and
holders to replace yours.

Service Tip

To prevent excessive condensa-
tion (sweat) from forming on your
refrigerator in hot weather, do
the flslnrwing:

B Use the energy miser switch.

B Be sure the door gasket fits
tightly. Replace it if necessary.

B Set your freezer to 0°-5° F. A
setting lower than 0° F will cause
sweating and waste energy. 7™

D0 YOU HAVE AN APPLIANCE PROBLEM?
st eak Steve about if. Send your guestion, along
with the model and serial numbers, to A pplionce
Clinie, Popular Mechanics, 234 West 57th Si.,
New York, NY 100159, While letiers connod be an-
siwered individually, problems of general interest
will be discunsed in the colwmn.
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INSTALLING
LOW-
VOLTAGE
LIGHTING

BY MERLE HENKENIUS
PM lllustrations
by George Retseck

HEN IT COMES to electrical

rojects, low-voltage land-

scape lighting is about as easy as it

gets. Low-voltage outdoor kits have

several real advantages over their

120-volt counterparts, at least from
the homeowner's perspective.

First, low-voltage outdoor kits are
far less expensive to operate. A 6-
head kit uses roughly the same ener-
gy as a single, 100-watt bulb,

Secondly, the complicated weath-
er- and hazard-protection measures
required for 120-volt outdoor wiring
can be dismissed almost entirely. For
example, low-voltage wiring need
only be buried several inches deep,
versus the 24-in. to 30-in. direet-bury
miu.irenmnts of 120-volt systems.

nd finally, low-veltage outdoor
kits are safe and easy to install, so
much so that little knowledge of elec-
tricity is required.

When shopping for a low-voltage
landseape lighting kit, you'll quickly
find that there are two distinct price
categories. Retail outlets catering to
the do-it-yourselfer offer inexpensive
kits (£50 to $80), featuring a limited
variety of lamp heads, usually six to
El.gsht. in numllmi:; iy

pecialty lighting outlets, by con-
trast, are likely to offer a better quali-
ty system that may or may not come in
kit form. These systems offer greater
creative flexibility when it comes to
mixing and matching heads for specif-
ie effect, but are substantially more
expensive. A single head might cost
as much as an entire kit at your loeal
hardware store.

If you're planning a more elaborate
landscape lighting design, the high-
end systems are elearly worth consid-
ering. If you're not planning such an
elaborate design, and you are a little
timid around electricity anyway, the
more modest kits are simpler and eas-
ier to install. And, as each landscape
lighting kit is self-contained, there is
no chance that you'll install more
lights on a system than it was de-
signed to support.

A
| F;‘al ) Ir ‘

1 When using an outdoor receptacle,
hang box at least 12 In, above ground. Pro-
tect cable to ground with conduit.

The components

The model we've chosen is an 8-lamp
Malibu kit made by Intermatie, Inc.,
Spring Grove, 1L 60081. It has four

& To bring cable from an Indoor control
box, bore a hole rim joist or wall
and feed the cable through the hole.

floodlamps and four 2-tier walk lam
($64.99). The kit also includes 100

of buriable cable and a control box
that houses a transformer (voltage re-

POPULAR MECHANICS » ALIGLIST 1950

103



| HOMEZSHOP |

JOURNAL

convenient 120-volt plugs, you'll be
able to plug them directly into an out-
door receptacle. The problem, of
colrse, is that an outdoor receptacle,
having flip-up weather caps, is only
water resistant when caps are closed.

With a transformer plugged into
the receptacle full-time, one eap will

ducer) and a built-in timer. The timer
automatically turns the lights on and
off according to the times you set. The
control box accesses house current via
a standard 3-prong plug, so that no
120-volt wiring is required.

While the control box is weather-
tight and can be installed outdoors,

indoor installations are also worth | remain up, evc]{%ﬁg the I‘LEE tacle to
e most

=1

kits are

considering. As most kits come with | driving rains

#& To fasten low-voltage cable to control
box, turn box upside down and bind each
cable wire under a screw terminal.

B Protect the cable drop by running it
conduit. Be sure to secure condult
to building with condult strap.

5§ To mount control box, drive screw Into
wall |and stud behind) leaving Ys in. of

& To set timer, adjust dial to current hour.
Then lift pegs from timer and reset them in
desired oworr indicator slots.

installed in this manner, and are gen-
erally acceptable to local codes, an in-
door receptacle would avoid the
problem entirely. From a basement,
utility room or garage, it's easy
enough to bring the low-voltage end
of the system outdoors, leaving the
higher-voltage end sheltered indoors.
We've included both methods here.
As with any outdoor installation, the
receptacle you tap should be ground-
fault cirenit interrupter (GFCI) pro-
tected.

Planning and layout
Before purchasing a lighting kit,
ou’ll want to consider factors of
ayout and design. Lamps to be po-
sltmned along a walk or drive are
standard with each kit, as are flood-
lights. If you have a deck ou might
also consider a kit that offers deck
lights. Cable for the deck lights can be
fed up through the deck and stapled
along the underside, out of harm's
way.

Also, some manufacturers offer a
range of different heads that can be
adjusted or focused in a number of dif-
ferent ways to yield more dramatic
results. Plan your layout several
ways, with these options in mind, be-
fore making your final selection.

Start your layout with a determina-
tion as to the best control box loca-
tion. If sidewalks and other landscape
obstructions will be a factor, position
the box on the favorable side of the
obstruction.

Measure from your control box lo-
cation to each lamp location to deter-
mine how much cable and how many
lamps and lamp styles you'll need.
These factors will influence the type
of kit vou choose. Also, be sure to
check yvour loecal codes to see if they
have any specific requirements for
low-voltage installations.

8 Feed cable through stake platform to
the desired location. Then remove cover
from cable clip to expose contact polnts.

7 Begin lamp assembly by sliding m:
tor leads [attached to clip] through riser
tube and into platform of stake.

9 Lay cable into channel on cable clip and
slide the plastic cover into place so cable I3
plerced by contact points.
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Installing your kit

Begin the project by mounting the
control box on a wall withina foot orso |
of the chosen receptacle. Il'muunhng
the box outdoors, 330511;1011 it at least a
foot above ground. Then, to protect
the cable from damage, encase it in
conduit from the box to just below
ground level.

The same is true if you're going for
an indoor box installation. Bore
through the rim joist or wall of your
home and bring cable through the
hole. Then, enease the exposed out-
door cable from the rim joist opening
to below ground. You'll also want to
caulk the eable opening.

duit need not be joined to a line box, or
be weather-tight. The object here is
to protect the cable from assault by
garden tools or pets,

Assembling lamp heads

gimple step—by-ste&prmd ure. Inthe
case of the Malibu

come in several pieces: a ground
stake, extension riser, bulb socket
and electrical leads (with self- iercing |
cable clip), and the globe. In this case,
start by feeding the electrical leads
through the riser tube and into the
stake.

It's generally easier to make the
cable connection before attaching the
bulb and globe. Therefore, feed the
cable through the opening in the stake
platform and slide it through until it
reaches the planned tap location on
the cable,

The cable connections on most kits
are incredibly easy. Each set of lam
leads contains a channel with seli-
piercing cable taps built-in. Just lay
the eable into the channel and slide a
small plastic shunt over it. As the

14 Then. slide the lens into proper p;
tion over the floadlight’s lamp head and
snap In place. You should hear a elick.

With low-voltage wiring, the con- |

All kits will require some lamp assem- |
bly, but don't be intimidated. It'l bea |

it, the walk lamps |

JOURNAL

shunt forees the eable down into the |

channel, the taps pierce a wire in each
gide of the cable and make contact.
That's really all there is toit.

You'll then press the channel clip

into a glot in the stake and tuck the
cable neatly under the platform. With
the electrical conneetion made, fold
any excess lead wire into the riser and
press the lamp socket onto the riser.

Follow by inserting the bulb and
twisting the globe onto the socket
base.

When assembling a spotlight, you'll
need to feed two leads through a
bridge that spans the head and holds
the bulb.

With the leads in place, press a bulb
into the bridge 1;.1':5J snap the bridge
ontothe head, with the bulb facing the

10 Press the cable clip into lts slot under
the stake platform. Then, tuck the excess
cabile neatly Into the platform recess.

11 Once the cable s secured, Insert the
bulb into the socket until you feel it seat
against Its contacts.

12 After tucking excess leads into riser
tube, slide the globe over the lamp socket
tabs and twist untl] globe seats properly.

13 To Iinstall floodiights. feed wires
through bridge and fasten bulb to center
leg of bridge. Snap bridge onto lamp head.

15 Once again, lay the cabile in the cable
tlip an the base of the floodlight and slide
cover In place to make electrical contact.

16 Mount floodiight head to stake with
boit and wingnut. Bolt and nut allow for

on-site adjustment of light.
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back of the reflector. Then, snap the
leng in place and fasten the head to its
stake.

The electrical connection will re-
semble that of the walk lamps, but the
cable will eventually be draped up one
side of the stake and down the other
when installed. If these cable loops

are in a hea trn;l’.ﬁcmalt'snnﬂ?od
idea to tape t emngamsteachs

17 Lay cable, with lamps attached, along
future path of lights. Slice through sod and
pry seam open siightly.

19 After making d:cp crosscut in sod,

press stake into opening untll its platform
rests at ground level.

£1 To convert a walk light into a deck

the unit’s platform.

Burying cable and

setting heads

When it comes to burying the cable
and setting the lamp stakes in place,
you'll have several choices, may
wish to combine methods.

You might choose to slice through
the sod and lay the cable into the

trench. In this case, you dig a small
hole for each lﬂ.lﬂpﬂ'l.ﬂfo Then set the

18 Force cable Into spade opening with a
paint stick or thin piece of scrap wood.
Work gently to avold damaging wire.

20 When laying cable along sidewalk or
drive, pry the sod away from edge of as-
phait or concrete. Then tuck cable into gap.

22 Make the electrical connection and
light, cut off stake flush with the bottom of | slide excess cable Into fixture tube. Then

| screw platform to deck out of harm's way.

stake and replace the sod along the
trench. In areas where frost heaving
might push up the stake in winter,
you can pack the stake hole with

el, press the stake into the gravel and
cover the gravel with sod.

If you use this method, keep in
mind that newly laid sod requires a lot
of special care, An easier and less de-
structive method is to slice into the

god with a flat-nose and pry the
sod apart s ightly. Then, use a paint
stirring stick or dull putty e to

foree the cable into the erevice so that
it's well below =od level. To mount a
stake in similar fashion, slice a crossin
the sod with your spade, then press
the stake into the intersection of the
two lines of the eross. When the
stakes and cable are installed, tamp
shut the gap in the sod.

A deck lamp conversion
As mentioned above, special lamps
mvﬂahle to mﬂe df?ﬂﬂ];:r
ps are use
illuminating stairs or in dreﬁmng dif-
ferent deck levels with light. The kit
we installed offers a du-it.-:,mur&elf
conversion of a walk lamp into a deck-
mounted lamp. The procedure is quite
simple and is a mnﬁ:;nﬂ:l}: alternative
to buying a special it.
uﬁe this conversion, simply cut
off a stake flush with its upper plat-
form. Then, drill three haoles in
the platform, attach the cable and
serew the platform to the deck. The
cable can be brought up througha
space between deck planks, or you
ean drill a hole through the deck and
feed the cable up through it The cable
should be buried until it passes under
the perimeter of the deck. Once under
thtdﬂck, staple it to the inner side of a
Er ﬁcmt and then to the under-
e of the deck timbers until you
rear:h the lamp location. ™

28 Dedicated deck lights are also avall-
able. To Install, simply position where de-
sired and attach brackets with screws.
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Cocaine

lies.

After nearly a decade of
being America’s glamour drug,
researchers are starting to un-
cover the truth about cocaine.

It's emerging as a very
dangerous substance.

No one thinks the things
described here will ever happen
to them. But you can never be
certain. Whenever and however
you use cocaine, you're playing |
Russian roulette.

You can’t get
addicted to cocaine.

Cocaine was once thought
to be non-addictive, because
users dont have the severe
physical withdrawal symptoms
of heroin—delirium, muscle-
cramps, and convulsions.

However, cocaine is intensely
addicting psychologically.

In animal studies, monkeys
with unlimited access to
cocaine self-administer until
they die. One monkey pressed
a bar 12 800 times to obtain a
single dose of cocaine. Rhesus
monkeys won't smoke tobacco or
marijuana, but 100% will smoke
cocaine, prefemng it to sex and
to food—even when starving,

Like monkey, like man.

If you take cocaine, you run
a 10% chance of addiction. The

c IS8T DI Newdham Waorkdwide Ine.

risk is higher the younger you
are, and may be as high as 50%
for those who smoke cocaine.
(Some crack users say they felt
addicted from the first time
they smoked.)

When you're addicted, all
you think about is getting and
using cocaine. Family, friends,
job, home, possessions, and
health become unimportant.

Because cocaine is expen-
sive, you end up doing what all
addicts do. You steal, cheat, lie,
deal, sell anything and every-
thing, including yourself. All the
while you risk imprisonment.
Because, never forget, cocaine
is illegal.

There's no way to tell who'll
become addicted. But one
thing is certain.

No one who is an addict, set
out to become one.

C’'mon, just once
can’t hurt you.

Cocaine hits your heart be-
fore it hits your head. Your pulse
rate rockets and vour blood
pressure soars. Even if you're
only 15, you become a prime
candidate for a heart attack, a
stroke, or an epileptic-type fit.

In the brain, cocaine mainly
affects a primitive part where the
emotions are seated. Unfortu-
nately, this part of the brain also
controls your heart and lungs.

A big hit or a cumulative
overdose may interrupt the
electnical signal to your heart

| and lungs. They simply stop.

Partnership fora Drug-Free America

That’s how basketball player
Len Bias died.

If you're unlucky the first
time you do coke, your body
will lack a chemical that breaks
down the drug. In which case,
you'll be a first time O.D. Two
lines will kill you.

Sex with coke is amazing.

Cocaines powers as a sexual
stimulant have never been
proved or disproved. However,
the evidence seems to suggest
that the drug’s reputation alone
serves to heighten sexual feel-
ings. (The same thing happens
in Africa, where natives swear by
powdered rhinoceros horn as

. an aphrodisiac.)

What is certain is that con-
tinued use of cocaine leads
to impotence and finally
complete loss of interest in sex.

It'll make you feel great.

Cocaine makes you feel like
a new man, the joke goes. The
only trouble is, the first thing
the new man wants is more
cocaine.

Its true. After the high
wears off, you may feel a little
anxious, imtable, or depressed.
You've got the coke blues. But
fortunately, they're easy to fix,
with a few more lines or
another hit on the pipe.

Of course, sooner or later

| you have to stop. Then—for

days at a ime—you may [eel
lethargic, depressed, even
suicidal.

Says Dr. Armold Washton,
one of the country’s leading
cocaine experts: “It's impossible
for the nonuser to imagine the
deep, vicious depression that a
cocaine addict suffers from’



HOME VIDEO

LOT OF PM readers

have asked us how they
might view a videotape
recorded in the PAL or
SECAM systems that are
used overseas.

In the past, our answer
has been discouraging. Be-
cause the PAL and SE-
CAM systems have more
scanning lines and operate
at a slower frequency than
the NTSC system used
here, they can’t be played
in VCRs or viewed on TVs
designed for the U.S. mar-
ket. You either had to pur-
chase an expen-
sive multistan-
dard VCR and
TV, or pay a high
fee to a profes-
sional video ser-
vice that could
transfer the for-
eign tape to the
NTSC standard.
Now, Panasonic
has shrunk the
world electronically with its PV-2050
“global” TV/VCR combo (price not
available at press time). The unit
mates a 20-in., color television with a
4-head, VHS-format videocassette
recorder in a single chassis. The
VCR, thanks to digital processing,
can play tapes recorded in the world’s
three major video standards. It re-
cords in the NTSC standard only.

For the time being, the PV-2050
will find a home mainly among fam-
iliesin the U.S, with relatives abroad,
and American families who have lived
overseas and returned with extensive
collections of foreign cassettes. Em-
bassies, news bureaus, schools and
other institutional users also consti-
tute a market,

Eventually, though, the existence
of multistandard VCRs opens the way
for a lively international trade in mov-
ies and other programming on video-
cassette. Programs of interest only to
a group too small to warrant high-vol-
ume transfer and translation can be
marketed in their original standard
and language. An underground for
such tapes already exists in the U.S.
In New York City, for example, Irish

Panasonic's “global” TV/WVCR.

bars import PAL tapes of sporting
events recorded in Ireland and air-
Exgres&ed for viewing in the Bronx
and other boroughs the next day.

The Berlin Wall of video is the in-
compatibility of the various systems
used throughout the world. The PV-
2060 is the first crack in that wall.

Theater Sound

At Home

You're probably familiar with the spa-
cious soundtrack and special sonic

effects that accompany a movie at a
commercial theater. In most cases,

| the audio technology that enhances
| your visual experience is Dolby Ster-
eo. It's encoded right on the film, and

| works its magic after it

is decoded and then
played through mul-
tiple amplifiers and
loudspeakers.

As good as the
Dolby system
sounds, the extra
equipment required

Shrinking The Globe

Now you can play videotapes from anywhere in the world.
BY STEPHEN A. BOOTH, Contributing Editor

tra speakers have
kept "home the-
ater” out of a lot of
homes. Now, the
Technics division
of Panasonic offers
a way to have your
cake and eat it too.
It's called the SY-
DS1 Digital Signal
Sound Proeessor
($250)—a device
that looks a bit like
E.T., and delivers
surround-sound
effects from a sin-
gle, sleekly con-
toured, black box.
No, the SY-DS1
does not pretend
to be a Dolby sys-
tem. But it does
deliver good sur-
round effects and
is versatile—it can
enhance the sound
of older, monaural
TVs and VCRs. The 7-
pound module contains
two 4-in., full-range speakers,
each driven by a built-in, 8-watts-per-
channel amplifier. It connects to audio
outputs of your VCR and TV,

Once the signal processor is in
place, you'll have to fiddle with the
volume, reverb time and effect-level
dials to get the degree of surround
sound that seems correct to your ears.
You'll probably have to adjust the set-
tings for the different programs you
watch. In the case where you're using
the surround-sound module to com-

lement the frontal sound from the
speakers, you should balance the
volume of each unit so that the SY-
D81 doesn’t predominate. The sur-
round effect is obvious only when it's
off, and the soundstage collapses to
the front of the room. ™

and the wiring of ex- Technies SY-DS1 offers non-Dolby surround sound in a package.
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You’'ll see him
better than
he sees you...

when you pack a Pentax. Out
inyour backyard or in the wild
Penlax binoculars refine

the art of birdwatching.

Manufacturers of = Binoculars -
Monoculars « Cameras = Lenses « Videno

35 Inverness Drive East
Englewood, Colorado BO12
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But notexpensive

SUBURBAN CHIC

{ Continued from poge 58)

the expensive Range Rover as an al-
ternative to luxury sedans—sort of a
macho Jaguar. However, its out-
standing off-road capabilities limit
comfort on pavement.

The Range Rover is the shortest
vehicle in this group except for the
Cherokee, and the body is mostly alu-
minum. Yet it’s also the heaviest, ex-
cept for the LaForza, which limits (-
60 performance, as well as mpg.

When it comes to rough going,
though, the Range Rover is first rate,
Unlike any of the others, the Range
Rover has full-time viscous 4-wheel
drive, coupled with a 3.9-liter version
of the Rover VB. This drive system is
the most flexible, forgiving and so-
phistieated in this bunch.

Other strong points are 4-wheel
ABS disc brakes that work even in
4wd, a somewhat cramped but thor-
oughly spiffy Connolly leather interi-
or (optional), and exterior styling that
has remained remarkably attractive
for two decades, It also accelerates
and brakes well by 4x4 standards,
though hardly in the Jaguar XJ-6
league.

Price tends to limit our apprecia-
tion of this excellent vehicle versus

the competition. For about the same
money, you could buy a Ford Explor-
er and a Ford Taurus wagon.

But of course, Range Rover buyers
are interested in more than mere com-
petence, or a bargain. They're buying
status. And when it comes to this sort
of intangible, the Range Rover deliv-
ers like no other.

LaForza

Designed and built by Carrozzeria
Pininfarina in Turin, the limited-pro-
duection LaForza is then shipped to
Michigan where C&C (formerly Cars
& Concepts) installs a 185-hp version
of Ford's 5.0-liter VB and a Ford 4-
gpeed automatic transmission,

The result is a $45,000, 5200-pound
station wagon trimmed in rich Floren-
tine leather intended to skim the
Range Rover market,

In our opinion, it misses its mark.
Although it's posh, LaForza is too
heavy, even for the Ford V8. Plus, its
on-demand 4wd and suspension aren't
in the Range Rover's league,

We were also disappointed in the
quality control of our test vehicle,
from electronies to basie fit and finish.
Buyers expect more in vehicles cost-
ing as much as this one. When they
don't get it, the vehicles tend to disap-
pear from the market. Quickly. PM
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LEARN VUR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO 51000 A WEEK WORKING
PART TIME FROM YOUR OWN HOME!

Spare-Key Locking Gas Cap™

You'll never be locked out of your car again.
L

NS
S =19%

AS SEEN ON

{Not Sold In Stores)

Ki fod
""’“*f’ rd v Greal Gift Idea!

comportment 1 No wailing for your aulo
club fo rescue you.

M |l your auto is stolen,

BUY 2 CAPS! SAVE 52.00!

tank cannot be refueled.

B Fits viriually any car,
truck or van...Domestic IF you are able o work with comman small hand
or Foreign. laols

IF you passess average mechamcal abslity, and havea
WCR on which to practice and l&arm. . . _then we can
teach ¥OU VCR maintsnance and repairl

FACT: up to 90% of ALL VCOR maliunctions are dug 1o
simpie MECHANICAL or ELECTRO-MECHANICAL
breakdowns!

FACT: Over 77 million VCRS in use hoday nationwide!
fverage VCR needs service of repair evary 12 1o 18

Warning: The Spare-Key Locking Gas Cap is thefi
prool and cannel ba opsned with loals. If the
code |s lnst, CALL A LOCKEMITH FOR ENTRY.

GUARANTEED FOR ONE FULL YEARN
I mtfulzssgusriud return within 30 days for full
refund (less shipping and handling) Allow 4-6

Exmy o changa the
combinstion.

Mada ol heavy duty, high
tamsile chrame plated shosl.

weeks for delivery

==l

st Lats wude by Fraine s U5 PAT SEPSFS & T L PAT PERDING
Lo dasrralee Prisheh @x

mofths!

Vieso's 400 PAGE TRAINING MANUAL (over 500 pho-
1os and ilustrations] and AWARD-WINNING VIDED
TRAINING TAPE rirveals the SECRETS of VCR mainte-
nance and repair—""real world™ information that =
NOT avaiiable glsewhens’

Alsa Includas all the info you'll need regarding the
BUSINESS-SIDE of running a successful service

operatipn|
FREE INFORMATION
CALL TOLL-FREE 1-800-537-0589
Or write lo: Vigjo Pulbllications
3540 Wilshire BL. STE 310
Los Angetes, CA 90010 Dept PR1

ORDER NOW!! 1-800-552-5327

One tor $19.95+53.50 s/h » Two lor $37.90+55.00 s/h

(TX & OK Res. add B%: sales tax) or send
check or money order + Make, Model and
Year ol your aulols) lo;

Depl. PM 8490
P.0, Box 2770 = Dallas, TX 75221-2770

THE 1955 PORSCHE 356A REPLICA, OUR SPEEDSTER CALIFORNIAN.

On The Road I e

Re-create this
classy sportscar -
Turn back a page
of highway history -
re-capture the sass, the
road-smooth hi-tech
personality of the '55
Porsche! We've added road-
huggability, a sexier image and
ease-of-assembly.

ALL NOW - TOLL FREE

In Minnesots call (612) S46- T
Look for our displays in over 50 major airports.

————_——ﬂ__------—l___—_—_______—,

H5-H43 ;

l -ﬁJ.r BBOT Wayrats Boulvard [Y— /!
l _Fll|r Minnsapaha, MN 55426
| f Howrs: Man. - Fri, 8:30 AM - 10 PM
I = *| Sol GAM-5PM, Sun. 11 AM - 10PM  Addiess
I Please send me your full color brochure . J

for the lollowing replicas Cay — o 7/
| O Repiica Speodsies Calfomian L) Fopla Classic 353 Home Phone | |

) Ropica 1955 3564 Speedsier O Aegiica 1952 MG-TD
LJ- Repica 1529 Morcodas Berg Bus. Phore |

0 Fihw kil dondrnistioe



IS YOUR CAR DYING
OF NATURAL CAUSES?

Now you can stop that deadly friction that tears away at your engine

You've seen the price of new

cars...they go up
flimsier...prices

to that nice car of yours
;?!tl;.:lmdh:lplnngupmdﬂh

Car sales are down and Tufoil sales
are up. People are smart...they're
taking the economical way out and
what could be easier than Tufoil. Just
add 8 oz to the crankcase the first
time and 4 oz each time after that.
You don't have to shake the container
or add an engine flush. Just it
in and drive away! -l

Your throttle will get silky
smooth..acceleration will improve,
One customer said his car "takes ofT
like a scared rabhbin!”

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

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

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

. Products based on |

gallon ceder. Values range from $3.98 to $9.95,

0 TUFDIL Compu-Lube
I machanisms

instrumeanis
O TUFOIL Lubit-8
Iubncant
brochures
[1 30 Questions/Answers sbout TUFQIL

FLLBOMY mimg T WA ot T By oy
TEFLDAH w rwg. TM o DhaPamil®
TUFCA® i timg T et i5f Fiysearmics
WS Pyler Sig €845 18
U Pyt Mo & EBa v Fy
15 et Yo, TEI)EAR

e L] B Pateren il il peesng
L———_—--———

—— i —— e —— —

£t higherit never

seems to end. There are lois of

| technology. Gheck
ong with each order of 2 bottles or & quan. Check 2 for aach |

O TUFGIL Gun-Coal — Super rust infbiled, Smooth achon
- Low wviscosity for cnmnutlerl

O TUFOIL Lightning Grease — Easily shearad grease lor

General purpose, household use

USE !_ﬂfﬂ"
AND YOUR ENGINE
WILL LAST... AND
LAST...AND LAST!

TREAT YOUR CAR
TO ONE 8 OZ BOTTLE OF
TUFOIL FOR ONE OIL CHANGE

You'll notice quieter, smoother opera-
tion, quicker starting, snappy mc-
celeration! If you dnn‘tju:t send us
proof of purchase and we'll refund the
price of an 8 ounce container.

Send for Tuloll today and prove 1o your-
self the MFIW in mﬂm
B¢ call TOLL-FREE wtﬁm.gumm’

day.
1-800-922-0075. ‘@‘

rush my TUF 0L order:

| 'O OME®Sor botte . . reat ore car tor
514 25 (plus $31.50 shipping and
handling). Sea8 money back
guarantaa

O TWOD B oz botiles . . . theat wo Cars
for $25.00 (plus $4.00 shipping
and handling) SAVE §6.00

|
|
|
| O ONE Quar bottle . . . troal 4 cars
| for $34.96 (plus 54 00 shipping
| and handling)

|

|

|

O ONE GALLON ireal 16 cars lor
£125.00 (plus $6.00 shipping and
hasrclbirg. )

We ship within days!
MONEY BACK GUARANTEE ON 802

Stay in tune with your car!

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

miles and purring.
A bunch of customers' cars have now

passed 250,000 miles.

Several months ago, a nice man 1I'd
pever seen before walked into my of-
fice, big smile on his face, sat down
and said, "Would you believe 340,000
miles on a Tufoil engine?” He went on
to rave about how well his engine has
been running all these years. |
couldn't get a word in edpewise,

Recently, a truck driver called in with
over 1,000,000 miles on a diesel using
Tufoil - WOW!

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

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

Don't forget! Tuloil is the result of
over 15 years of research and develop-
ment. The U.5. government has
awarded us 6 patents so far..so have
Germany, England, France and
Canada.

Fluoramics, Inc. e |

- 18 Industrial Avenue
Mahwah, NJ 07430
My chack o maney order for § i enclosed,
Charge my cretil cand:
| Am. Express
Card Mo.
Exp Dals _

Phons Mo

[IMastar Card Ol Wisa

Hama
Agdress
Cay

State Zip
(M.l revidents please sdd 6% sales tax)

Canadian Distributor; 1-800-363-7753

———4_—'—————————--——--—---'———-———

|
I
|
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PHOTOGRAPHY

Here’s some gear for adverse conditions.

BY GEORGE SCHAUB

(

OU'RE PACKING FOR atrip to
the beach, or finally heading out
on that camping vacation, nng it's
time to pack the camera gear. Though
you may have a full-fledged 36mm
SLR, with a host of lenses to match,
you might hesitate to bring it along.
You know that windblown sand at the
beach, or the chanee splash of water
eoming into the canoe can quickly ruin
some very expensive equipment. En-
ter the weatherproof 35mm, a rough-
and-ready breed of camera that
allows you to concentrate on landing
that fish or hitting the beach without
always checking that the camera gear
is secured from the elements.
Weatherproof cameras are con-
structed with the outdoors in mind,
and shrug off water, grit and even the
pecasional hard knoek. Some can even
take a dip in the water, and can be
submeried to limited depths—handy
for snorkelers and for the occasional
tipover suffered by even the best
windsurfer or boater. Unlike conven-
tional cameras, these all-weather
maodels have hard-shell or rubberized
exteriors, with seals that keep water
from seeping in and ruining both film
and camera mechanisms. Most have a
supertight loading-lateh, to keep the
interior snug even on the worst of
days, plus special clear-glass covers

over the lens. Loading and unloading
these cameras still must be done on
dry land, away from water and sand.

All-weather cameras
Cameras in this category come in a
fairly wide price ran £ more ex-
pensive umts have features such as
autofocus and rapid-fire shutter re-
lease. (Prices shown are manufactur-
er's suggested retail—you can often
find these cameras for less.) The Key-
stone LeClic Tuff ($49.95), has au-
toexposure, auto-advance and
rewind, and a built-in flash. The Ko-
dak Explorer ($119.95) is a new entry
with similar automatic features.

If you like the convenience of auto-
foecus, check out the Chinon Splash
AF ($274.95). The Olympus Infinity
I1 ($260) has autofocus plus a closeup
mode, useful for shooting as close as
1.6 ft. This comes in handy for dra-
matic closeups of flora and fauna you
might come across on your hikes. The
Ingnity I1 and Splash AF also allow
you to use a wide range of film speeds
through their DX-code reading sys-
tem. For example, the Infinity Il sets
ﬁﬂmnd selects correct exposure for

in the IS0 50 to 3200 range. With
the fastest films, you can get shots
around the campfire without a flash.

Submersible cameras
These cameras have all-weather ca-
pability and can be submerged to lim-

And-Ready Cameras

ited depths. Take them
swimming, snorkeling or

‘o gailing. The Nikon Aection-

Touch ($322) is waterproofto
10 ft., has autoexposure,
auto-advance and rewind,
and a built-in flash. The
Minolta Weathermatic Dual
35 ($303) offers the advan-
tage of two lenses in one—a
moderate wide angle (35mm)
and tele (50mm) setting. You
can easily switch from one to
the other to get the best
framing on your shots,

The Weathermatic Dual 35
can be submerged to 16 ft.
Upon contact with water,
the camera's positive menis-
cus lens recognizes the high-
er refractive index and
automatically shifts the camera's
focus from infinity to 5.9 ft. Objects
beyond 10 ft. are not likely to photo-
graph well, Range can also be further
limited by murky waters. The Minolta
camera also floats—handy if you hap-
pen to drop the camera over the side.

These cameras take all sorts of film,
but my advice is to stick to color print
film when shooting underwater.
These films have more exposure lee-
way, and usually yield better results
in tricky underwater shooting condi-
tions. Also, use the built-in flash
whenever you're snorkeling. Even at
limited depths, color begins to fade,
and the flash will provide just the
right light to bring out the best in
eolorful fish and coral,

If you don't want to make the in-
vestment in these submersible cam-

‘ﬁ

MEMNISCLIS LEMNS
FILM PLANE
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Minoita Dual 35 changes foous in water.
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eras and just want an extra camera
for a trip to the beach, consider the
Kodak Weekend 35, a single-use (or
so-called disposable) camera shielded
inside a tight plastic casing. The
Weekend 35 comes already loaded
with 150 400 film, and you return the
whole package to the lab for film pro-
cessing and get back only film and
prints. The price is $13.95 for camera
and film, processing not included.
This package can be submerged up to
B ft., and is perfect for the kids at the
beach or in the pool. You'll be seeing
the Weekend 35 in gift stores at
beaches and parks this year.

Want to take vour camera to ex-
Elore Davey Jones' locker? You'll

ave to make the investmentina
Nikonos V, from Nikon (3620 for the
body, $187.50 for a 35mm lens), or a
Sea & Sea Motormarine 11 (§550),
plus flash and assorted accessories.
These cameras go as deep as 150 ft,

Photo Notes
B Beating Red-Eye—{Compact lens/

shutter 35mm cameras are mighty
handy and have taken the worry out
of the family snapshot. But if you've
used these eameras for closeup shots
indoors with flash, you've probably
run into the bothersome problem
known as red-eye. Red-eye makes

even the most angelic child seem a bit
devilish. Red-eye is caused by the
built-in flash being too close to the
lens, combined with the fact that your
subject’s eyes have dilated to compen-
sate for dim indoor illumination,

The easiest way to beat red-eye is
to turn up the light level in the room.,
This causes the pupil to constriet and
diminishes the red-eye effect.

Of eourse, the best way to eliminate
this problem is to have the flash
mounted farther away from the lens,
but this would defeat the compact
concept of these cameras. Recogniz-
ing a problem of their own making,
eamera manufacturers have recently
begun to produce anti-red-eye flash
systems, which send out a burst of
light prior to the full flash used to illu-
minate the picture. This pre-flash
causes the pupil to constrict. The first
camera to incorporate this system is
the Olympus SuperZoom 330, but oth-
er manufacturers are expected to fol-
low suit.

B Party Camera—Want to capture
the action at a party without having to
take the picture yourself? Instead of
hiring a professional photographer or
drafting a friend, you might want
to employ the services of the new
Kanpai 35mm compact camera from
Konica. The more noise you make at

SAKRETE.

your party, the more candid photos
you're likely to get.

The Kanpai, ﬁmnese for “cheers,”
features a built-in microphone that
triggers the shutter release on the
camera. The sound-activation mode
has low-, medium- and high-volume
settings corresponding to sound lev-
els lasting either 0.2, 0.3 or 0.5 sec-
onds in duration. In order to keep the
number of possible exposures to a rea-
sonable amount, the Kanpai uses a
built-in timer that limits the number
of pictures taken to an average of 24
over a 20- to 40-minute period.

The Kanpai also gets into the swing
of things by rotating on an included
tripod about 40° randomly to the right
or left after each exposure. This fea-
ture allows the Kanpai to capture the
party action all around the room, for
example,

This swivel effect is defeatable, so
that the Kanpai can take pictures
from a fixed perspective. A framing
monitor on top of the camera allows
you to set up photos without looking
through the viewfinder—a handy fea-
ture if the camera is positioned in a
COrmer.

B 3D Addendum—The Nishika 3D
camera mentioned in May's Photogra-
phy column (page 129) lists for $229.95,
not $129.95 as originally stated. P

STANDARD
OF THE
NDUSTRY.

The ® after the brand name SAKRETE® indi-

. cates that SAKRETE is a registered trademark
and has been recognized throughout the world. More

than one billion bags were sold in our first fifty years.

SAKRETE stands for high quality.
Professional builders and do-it-yourselfers follow a basic rule.
For over 50 years, they have asked for SAKRETE, the standard
of quality and consistency in mixtures of aggregate and cement-
ing materials.
Don't forget to ask your dealer for a free project booklet and
“How-To" information when you buy -
SAKRETE. Or, send $.50 mailing and
handling to SAKRETE, Inc., P.O. BOX tyncree and Morter Mises
17087, Cincinnati, OH 45217 i 1990 SAKRETE, INC
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Dodee proves
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pays off.

America’s hardest working full-size pickups were just ranked highest
in their class in CUS'[OrlI%gI'gS&ﬁSfaCUgH fmptshe SECJSI% year in g]%w

Ower the years, hard work and full-size pickups in customer satis-  Dodge Cummins Turbo diesel

Dodge Trucks have become syn- faction. And that makes it two pickup is the best thing that ever
onymous. You see, we putalotof  years in a row* happened to the business end of a
hard work into them so you can But really it’s all in a day’s work trailer hitch.
get a lot of hard work out of them.  for our big pickups. After all, our Which is why the hardest work-
And that in turn makes for some 1/2 and 3/4 ton pickups and one ing full-size pickups in the busi-
very happy Dodge Truck owners. ton diesels have the most standard ~ ness are also the most satisfying
Because according to the latest payload and towing capacity full-size pickups to own. And that’s
1.D. Power survey, our Ram pick- around** And with a mighty 400 a payoff to be proud of. For

ups ranked highest among all Ib-ft of torque, our state-of-the-art  you and for us.
Advantage: Dodge. -

*Wee're tabking abour the 19891890 10, Power and Associsies Laght Duty Truck Customer Satisfaction With Product Guality & Dealer Service'™ Surveys (32759 models) **We'ne also
talking comgparisons of compatahle regular cab 4v2 models, here Please buckie up for salety, And thanks for reasding the fine print
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The vaive body assembly can be easily unbolted

from the bottom of the transmission. Always
reinstall with new gaskets and seals,

WHAT TO DO WHEN YOUR

WON'T SHIFT

BY PAUL STENQUIST; PM lllustrations by Fred Wolff

AYBE THE FIRST thing you

notice is that pause when you
pull the shifter back into DRIVE on a
cold morning. Maybe there’s a long,
slow shift between First and Second,
or perhaps even no shifting at all.
Automatic transmission trouble. It's
enough to send shivers up your spine.

Sometimes, if you're an experi-
enced driveway technician and you
haven't let the problem progress too
far, you ean resolve some slippage and
shifting problems without removing
the transmission from the car,

But be forewarned: If a slippage
problem continues over an extended
period of time, cluteh and/or band
wear and damage will result, neces-
sitating a costly professional tear-

POPULAR MECHANICS & ALIGUST 990

down. And remember, a lot of auto-
matic transmission problems eannot
be resolved without teardown, But
experience suggests that the percent-
age of those that can be solved on the
ereeper is signifieant enough for you
to havea go at it.

One more preliminary note: If your
engine isn't running correctly, fix it
before you attempt to repair a trans
slippage or shift problem. Some en-
gine problems, like a vacuum leak,
can dramatically affect transmission
operation.

Check the fluid

Before you start looking for a prob-
lem, you should check the condition of
the trans fluid. If it smells like rotten

AUTOMATIC TRANS

egps and appears grossly discolored,
it's probably already too late for a
quick fix. But some of the fluid used
today turns rather dark and smells
pretty bad even in normal use, so
don't eondemn your trans on the basis
of fluid condition alone unless it's
extreme.

Other things you should look for
while checking the fluid are air bub-
bles or a milky pink color. Air bubbles
suggest that a suction line is leaking,
This ean eause erratic shifting, but
usually won't cause a constantly re-
peatable slippage or shifting problem.
A milky color indieates that water has
gotten into the fluid somehow. If this
is the case, you can attempt a fluid and
filter swap, but chances are that the
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water has already caused seal failure |

or other internal damage.

Of course, a low fluid level can
cause shifting and slippage problems.
Make sure you :her:ﬂ the fluid level
following apecific recommendations
in your owner’'s manual. In most
cases, this means checking the fluid
level with the transmission hot, the
car parked on level ground, the en-
gine at slow idle speed, and the trans-
mission selector lever in PARK. It
requires at least 156 miles of highway
driving to bring the fluid to what is
considered hot temperature. Some
manufacturers also provide a cold di
stick position for checking, but this
isn't as accurate as a hot fluid check.

If you do find a low fluid level, check
carefully for leaks. They may be hard
to pinpoint because the airstream un-
der the car spreads the fluid all over.
Many leakage problems, including
rear seal, bad pan gasket, leaking
cooler lines and even transmission
easze porogity, can usually be rezolved
without removing the trans.

Among the most common causes of
trans fluid leaks are bad cooler lines.
These connect the trans to the oil cool-
er that is usually located in the radia-
tor. The lines are under pressure and
a pinprick leak can make quite a mess,
Because they sometimes rub against
chassis parts and are subjected to a
lot of road debris thrown up by the
wheels, they ¢an easily fail.

| Checking the TV cable
No, we're not talking about the cable
that brings television into your cave.
We're talking about the throttle valve

cable (or linkage) that helps deter-
mine when and if your transmission
will shift on most cars. Ifit's out of
adjustment, it can cause slippage,
erratic shifting or no shifts,

If your ear has a TV cable or link-
age, you'll find it between the throttle
linkage and the transmission linkage
(Fig. 1). It modulates the operation of
valves within the transmission de-
pending on how hard you're pushing
on the throttle pedal.

Once you've located the TV cable or
linkage, make sure it doesn't bind or
stick. If it does, see if you can deter-
mine why and correct the problem.
With mechanieal TV linkage, a little
lubrication may be all that's needed.

Often, a sticking TV cable is due to
a sharp bend in the cable, damaged
housing or misaligned bracket parts.

When you've determined that the
cable or linkage mechanism works
smoothly, you ean adjust it. You ean
find specifie instructions for your
adjustment in your Motor or factory
service manual. There are too many
variations to cover here.

Vacuum ems

Ifthere are any vacuum lines conneect-
ed to your transmission, check them
for splitting, cracking or loose ends
that could cause leaks. If the lines are
connected to a deviee that looks some-
thing like the vacuum advance mecha-
niem on & distributor, your trans has a
vacuum modulator that could be caus-
ing your problems (Fig. 2). A bad
modulator will cause harsh and de-

layed upshifts or no upshifts. On some

cars it can also cause an early upshift.

|
ACCELERATOR|
PEDAL |

2 Tocheck for a bad modulator, remove the |
wviacuum line from the modulator and look for |
trans fluld at the connection point.

Some modulator failures will also
cause exhaust smoke, as trans fluid
may be drawn into the engine. Be-
cause all modulator failures will cause
at least some fluid to be drawninto the
modulator vacuum line, you can check
your modulator by removing the vae-
uum line and looking for fluid at the
modulator/vacuum line connection. If

the modulator is leaking, replace it.

Shift linkage

The next thing to check is shift link-
age adjustment. If the linkage de-
tents prevent the transmission valves
from moving into place, all kinds of
shifting pruglemﬂ can result, To ad-
just the gearshift linkage of most
cars, shift selector lever to PARK.
Then, disconnect linkage from trans. |
Locate the trans shift lever in PARK.

With trans and linkage in PARK, lo-
cate the linkage on the trans shift rod, |
shortening or lengthening the linka
until it fits. If your car has a cable link-
age, the cable adjuster changes the
linkage length. If your car has me-
chanical linkage, you'll probably find a
rod that screws in or out of its rod end |
or a stud and nut that slide in a slot.

If you can't determine how to ad-
just the linkage by eyeballing it, |
check your shop manual. This may
also be necessary with some Fords,
which are adjusted with the selector
lever in the DRIVE position.

Pressure test

How do the pros diagnose automatic
transmisgion problems? The best
technicians teat drive the car, then |
pressure test it. By comparing symp-
toms and pressure reasons, they can
usually narrow down the possible

|-| eauses of a shift problem. The pres-

1 Many cars are equipped with an adjustable throttie vaive cable or linkage that heips de- | Sure test is performed by attaching a
termine shifting. If the adjustment Is incorrect. shifting problems can result. gauge to pressure ports on the outside
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3 This Chrysler transaxie is fitted with a number of pressure ports on the outside of the trans-
mission case for checking fluld pressure In various hydraulic clreults.

of the transmission case (Fig. 3).

You can determine probable causes
of glippage and shifting problems by
E:esaure testing your transmission,

t you'll need some special tools to do
the job. First, you'll need a tachome-
ter. Second, you'll need one or more
pressure gauges, For some models, a
150-psi gauge will suffice. For others,
you'll need a 300-psi gauge. Third,
you'll need a Motor or BErvVice
manual, which provides a chart show-

ing you how to interpret the results.
Once armed with all the necessary

tools and charts, drive the car 15 miles

to raise fluid to operating temp.
Then, raise the vehicle securely on

i o —ﬁ l
# Maost transmission filter screens are se-

cured to the valve body with a couple of
screws. Thils ks the only filter In the system.

POPULAR MECHANICS ® ALGLIST | 990

heavy-duty jackstands or, better yet,
on a car hoist that allows the drive
wheels to turn. Consult your service
manual for specific jacking instruc-
tions, and don't attempt this job un-
less you can raise and support the car
in the approved manner.

Insm engine tachometer and
position it so that you can read it while
you test. Diseonnect the TV cable and
shift cable or linkage from the trans-
mizsion levers so they can be con-
trolled from outside the car. Finally,
attach the gauges to the ports re-
quired for tEe test being conducted,
and perform the tests as described in
your manual.

In interpreting the results, you can
limit possible sources of the problem
aceording to what pressure readings
you obtain in the various prescribed
tests. For example, on most cars, if
you have correct pressure minimum
and maximum on any one test, you
can assume that the pump and pres-
sure regulator are okay.

On many cars, if you have low line
pressure in all positions and on all
tests, you may well have a clogged fil-
ter which is easy to repair, Of course,
this condition can also be cansed by a
bad pump or stuck regulator valve.
Other results may suggest leakage in
one particular circuit. Sometimes, a
circuit leakage problem can be cor-
rected by replacing or cleaning the
valve body and/or spacer plate—an-
other job that can be performed with

| the transmission in the car. (See the

lead illustration on page 115.) |
Some repairs not listed here can be
made in the car on certain transmis-
gions. If your pressure test pointstoa
specific part as a possible cause, check
your service manual to see if it's a job
you can do yourself. Many shop man-
uals have a section devoted to in-car
service that lists all that can be
replaced without pulling the trans.

Filter and fluid swap '
If the pressure test reveals low line
pressure in all positions, you might
try a filter and fluid swap before re-
sorting to a costly out-of-the-car tear-
down. Even if you're not equipped to
do the pressure test, but you have
shifting or slippage problems, and
our trans fluid and filter haven't
n changed in the past 20,000 miles
or so, the procedure can sometimes
provide a fast and inexpensive fix.

If your trans has a drain plug in the
plan, you're all set. Just make sure
you have a huge drain pan to hold the
10 or more quarts of trans fluid.

If your trans doesn't have a drain

COVER

KICKDOAWN BAND

ADIUSTING SCREW |
5 The governor can be removed by unbaolt- '
ing the governor cover and droppling the
governor asembly out of the tramnsaxie case. |
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& General Motors’ THM125 governors are callbrated at assembly, so individual parts other

than the drive gear thouldn't be replaced.

plug, you can remove all the pan bolts
except two in two opposite corners of
the pan. Then, with a drain pan under
the opposite corner, slowly unscrew
the two remaining bolts. Allow the
opposite corner of the pan to drop
gradually as the fluid pours out. You
may have to tap the pan a bit to break
the gasket seal, but make sure the
two remaining bolts are still well into
the trans before you begin to drop the
corner of the pan.

When the fluid has drained, care-
fully remove the t':fu remaining bolts
while supporting the pan.

Oncee Lli"jl::a-upnn IE.E nE.F;:u £an remove
and replace the filter j’ickup screen
(Fig. 4). If it's clogged with friction
material, you may have found the

source of your problems.
Some clutch material in the pan is
normal, Even a little bit of metal from

thrust surfaces is normal in some
transmissions. A large quantity of
clutech material nmf metal is, of
course, a sign of other more serious
problems.

Governor

A bad governor can cause shifting at
incorrect speed or no First-to-Second
shift. Some transmissions have a port
for checking governor pressure,

Some governors, including many of
those on GM transmissions, can be
cleaned or repaired without removing
the transmission from the car (Fig. 5).
On some models, you'll have to dro
the driveshaft and the trans tai
(while supporting it with a jack) to
remove the governor.

Possible governor faults that could
cauge no shifting are numerous. On
most cars you can look for binding
weights, missing springs, missing or
Eiégnié:}ed U—ringg aﬁ? hﬁ drive ggam

ig. B).

Sgume governors, including the il-
lustrated GM 125C governor (Fig. 7),
require adjustment of fluid eireuit in-
let and exhaust ports,

Valve
[f the governor itself seems okay, but
symptoms and pressure tests suggest

| GOVERNOR

7 Before ulnﬂ:ﬂllngtheGM 125C transaxie’'s governor, d'lei:k Iniet valve opening with
outward. It should be 0.020 In. Check exhaust openlng with

extended

welghts heid tightly imward. it should also be 0.020 In.

a8

a governor problem, it could be that
one of the governor oil circuit orifices
in the valve body spacer plate is

ugged. Other pressure test results
that seem to indicate a leaking or
clogged circuit might also be]-:nua-e:d
by a valve body or spacer problem.

The valve hob::l nndapmf::platecan
be removed with the trans in the car
(lead illustration), but unless you find
obvious blockage, it's going to be
tough to tell if you've accomplished a
¢ure without road testing.

t the valve body off the trans,

you’ ll%;ve to remove the oil pan, fil-
ter and the shift mechanism.

Band ustment

Most GM transmissions don't have
band adjustment eapability. A lot of
Ford and Chryzler transmissions do,
however, and some models have a

8 Band ad]usr.nmﬂ are done by locsening
the locknut, adjusting the screw with a sock-
et. and tightening the Jam mut.

band adjustment procedure as sched-
uled maintenance.

In many cases, band adjustment
can help solve a minor slippage or
sloppy shifting problem—but only if
you get to it before the situation has
gotten out of hand. The longer a band
glips, the more it wears. And when
the friction material is gone or deteri-
orated, no amount of adjustment is
going to hielp.

Some bands, like the intermediate
band on the pictured Ford C5 trans-
mission (Fig. 8), can easily be adjust-
ed with a torque wrench while the
trans is in the car. For most band ad-
justments, which re%ulre torque in
the neighborhood of 10 ft.-lb., an in.-
Ib. torque wrench is recommended.

The procedure usually calls for loos-
ening a locknut, then tightening the
band adjustment screw to a specific

ue figure, Once the torgue figure

n reached, the screw is backed

off a specific number of turns, then
held in position while the locknut is
tightened. B
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AVIATION

Dreamplane

Lopresti Piper’s Swiftfury is the light plane of the future—if we're lucky.
BY FRED MACKERODT, Contributing Editor

s O HERE 1 AM, typing this col-
umn on my notebook computer in
Piper's new swiftfury airplane. We
are at this very moment streaking
down the Florida coast at 210 mph
with azure waves 5000 ft. below us.

Two minutes ago, 1 was sitting on
this G-pound box of microprocessors,
If I hadn't been, it would have been
floating around the cockpit at ear lev-
el. I was at that instant getting the in-
verted view of the Florida coast.

Smooth as silk, with a flick of the
stick. [ had rolled this little sucker
upside down. Move over, Yeager,

This iz one problem with the Swift-
fury. When it finally gets manufac-
tured a vear-and-a-half from now, it
will make some pretty average pilots
aviate like astronauts—even if they
don't deserve to,

Which is not to say that flying this
airplane won't require a little prac-
tice. Afterall, the craft does have dual
control sticks instead of the steering
wheel vokes found in most general
aviation aircraft. (Allow at least 2
minutes to pet used to the sticks. )
And it iz a tailwheel machine with all
the special ground handling and land-
ing characteristics this configuration
entails. (A couple of hours shooting
touch and gos should suffice here.)

POPULAR MECHANICS ® AUGUST 1590

Sticks and tailwheels in a modern
airplane? Sure. Sticks are much bet-
ter than steering wheels. In fact, a lot
of experts track a lot of pilot tech-
nique problems to the adoption of
nosewheels in the 1950s, when pilots
began driving airplanes onto run-
ways, rather than flying them on,

Inany case, the Swiftfury isan eye-
opening combination of something old
and a whole lot new. Designwise, it iz
based on an airplane called the Globe
Swift—an underpowered, quirky
handling aireraft of which 1500 were
built beginning in the mid-1940s. But
to say that the Swiftfury is related to
the original Swift is like saying that
Michelangelo's masterpiece statue,
the Pieta, was once a rock. The Swift-

Swilftfury cockpit boasts clean, canted Instru-
ment layout and silky-smooth control sticks.

fury is as elose as anybody has come g0
far to building the perfect all-around
personal airplane,

First, some facts: The Swiftfuryisa
2-place airplane powered by a 200-hp
10-360 Lycoming engine. It has a top
speed of 217 mph and will cruise at 200
mph with a fuel burn of 10 gph, giving
it a range of about 1000 miles. Pains-
taking design and construction are
key to this outstanding performance.

The design process utilized the lat-
est in computational aerodynamics
and intensive pressure field studies
that shaped each centimeter of skin to
minimize drag, Engine cooling drag,
which can add up to a third of the drag
of some general aviation aireraft, was
cut by enclosing the engine in a dog-
house under the cowl and aceelerating
the air exiting the engine compart-
ment by aerodynamically ramping
the flow. Though the engine is very
tightly cowled, cooling i not a prob-
lem, even during a full-power climb-
out on a %0° Florida day.

Every last bit of power has been
eeked from the engine. During our
flight test at 5000 ft., with the throttle
firewalled, the engine manifold pres-
sure read 24 in. of mercury and the
airspeed registered 160 knots. |
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AVIATION (Continued from page 115)

reached down and activated the ram
boost valve. This little device switch-
es the air intake from under the cowl
to an opening just behind the propel-
ler. It also takes the air filter out of
the system, which is okay, because
the aur at 5000 ft. is clean. Reducing
the backpressure by switching to un-
filtered air, and utilizing the pulsing
of the propeller to push air into the
forward intake, immediately lifted
the manifold pressure to 26 in., and
the speed erept up to 170 knots.

Fighting Trim

Construction is all flush rivets and
butt joints, painstaking techniques
more associated with jet fighters than
everyday airplanes.

But then again, the Swiftfury is
closer to a fighter than a conventional
aireraft. For one thing, it is stressed
for 6 positive and 3 negative Gs. It will
roll and loop with the best of them.

Like a fighter, it is one of the most

ilot-sensitive airplanes I've ever sat
in. Even with the obligatory para-
chute on—we flew the one and only
prototype—the cockpit is roomy and
comfortable. Visibility, one of the
most important factors in airplane
safety, is fantastic. Gauges are canted
toward the pilot for maximum read-
ability. The handgripped HOTAS (a

military acronym for Hands-On
Throttle and Stick) throttle control in-
corporates switehes for wing flaps,
speed brakes and lights. The control
stick has switches for piteh trim, tran-
sponder ident, microphone and an
autopilot kill switch.

A great deal of the development
work on the Swiftfury went into the
control system. There is a minimum of
friction, no backlash, no downsprings
and no bobweights. The aerodynamic
forces come right through to your
hand. The feeling is the closest any-
one has come to making an aircraft
control the extension of a pilot's arm
—aor better yet, fingers, The smallest
movement of the stick does some-
thing. It's the result of painstaking
design work—all tubes, EE[I cranks,
ball bearings and some fantastic hard-
ware hogged out of aluminum blocks.

Chief test pilot Curt LoPresti took
the controls as we lined up to land on
Vero's Runway 22 left. The gear went
down smoothly. On the old Swift,
when the gear dropped out of the
wing, the gear door stayved open, leav-
ing a gaping hole under the wing.
When the pilot attempted to piteh up,
or flare, just before landing, the air-
flow got into this hole, the wing would
stop flying instantly, and the plane
would land with all the grace of a shop-

ping cart falling off a loading plat-
form. Thus, 3-point landings were
almost impossible in the Globe Swift.

In the Swiftfury, the gear door is
sequenced. It opens, the gear ex-
tends, and it closes again to cover the
wheel well and smooth out the land-
ing. Curt LoPresti made a perfect 3-
point landing to demonstrate,

The Swiftfury is the work of aero-
nautical wizard Roy LoPresti, the pa-
triarch of the LoPresti clan, with the
bucks and moral support supplied by

eneral aviation visionary Stuart
illar, owner of Piper Aircraft.

LoPresti has designed many flying
machines—from spaceships to the in-
novative Grumman Tiger of the mid-
"T0s. At Mooney, he finessed that 4-
place airplane into a 231-mph rocket.
And at Beech, as chief engineer, he
worked on the original Starship,

But the Swiftfury is LoPresti's
dream, and Millar, who works across
the field at the Vero Beach Airport, is
financing that dream. Trouble is, Mil-
lar is also trying singlehandedly, with
one wallet, to preserve private flying
and flight instruction in the U.S.

If everything goes well, Swiftfury
deliveries will begin in late 1991, or
early 1992 If everything doesn't, an
amazing piece of American ingenuity
might be lost to posterity. ™

h

The Sebring MX
62 Austin-Healey reproduction

Now avallable with V-8 power.
Also available: Jaguar, MG and 4 passenger Mercedes reproductions.

Call Today for Free Brochure or Videotape Information!

1-800-444-444

For Infernational Export Call (T01) 293-8866
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acause it's a fun and rewarding project. Thousands of people, like you, have
built and are now driving their own Classic Roadster, Qur kits are engineered
for easy assembly and years of durability. And, our quality is guaranteed. if
you prefer, we will custom build a roadster for you.

"'Whether you're looking for a factory built, turm-key roadster or wani o build your
own from a first-class kit, Classic Roadsters is the way lo go."'

The Mafens

36 Mercodes 500K reproduction

Why Build Your Own Classic Roadster?

X300

1By OO {5500 16 pg. Product Catalogue, plus 24 pgs. of company, componsn, nd
pricing information

I 5 [ (52.00) Busieess Opponunities repon

Nama
The Editors, Kit Car World Prone (Day] | ]
| Prane (Eve) | ]
l Acidrss
| o State mw
Exp I
Coupas ol b8 camphils & pode
Classic Roadsters Lid.

Cant
Ext. |
3300 ‘

1617 Main Ave
Fargo, NO 58103
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I_"I"EE, Please send me the following information: 1
|  EasyTo-Assemble Kit ] Custom-Built [ Sebring [ Marlene
| M FREE Videotape and Color Brochure (3 $15.00 valus!)

. ——— — — -]



BARGAIN HUNTE

-

'4WHEEL STEERING

PUSH-CART FROM 1/2 SHEET OF PLYWOOD
CAN BE MOTORIZED, BUELD IN ONE WEEKEND.

[
I
]
]
]
)

B0 BEOUMED [ALCTRGS (L HACH : IH;L:':IIIJEL
T " ",
B ) Rad AILARTAA | W ey ,-"r i

¥ PLANS PARTS LIST §15 U5

} SEND T BMIERN .ﬁ'.‘,:,

y R0 B0 1810, BTH. |
) MONTREAL. DRUEREC
b e e -

All Jerrold, Oak, Hamlin, Zenith, Scientific
Altanta, Magnavox and all spacialized cable
equipment available lor shipment within 24
hours. For fast service MC VISA or C.O.D
teigphone orders accepled (B800) 648-3030
60 Day Guarantae (Cuantity Discounts] 8 AM
o5 PM C.57T CLOSED WEEKENDS. Sond
enll-addressed stamped envelope (BD¢ post-

age) for catalog

P.0. B 5060
Sasie 311 (PM)
Carpestemilbe, W 88110

—u
|I'I'I.IDLI.IE5T
[ELECTRONICS INC.

No liknas et Accepled

M 0 L D (“ TELEPHONE LISTENING DEVICE g
s w :‘ Commect heserm vy :1%?:: g%;
T hasty m e st ettt | I f
for making Ornamental Book b e Rl - g
Concrete ltems ﬂl‘llf —s-i-g—s—-—-s—_ l!t
Book about Aluminum Molds : $1 u . sl BACH By b st EI
including aver 425 designs. [ Super Powsriul -I
prices and production trade i (2] TH.I.PEHI:-I"T‘IIH Ei
secrets from the world's ey fut iy Rt | e
largast mald marulacturer. bramar g b ;[g
i cacng o Trimnsen Weos s o
sne spesaty e s 57 00w U5 O

P.0. Box AB9, Hickary, NC 28603

BMA/O0C
Subscriba fo. . .
. 3 Woarld's &
MILITARY (y2¢) VEHICLES e . dh
ADS-ARTICLES -NEWS M faclrer

MILITARY JEEPS, TRUCKS, TANKS & MORE! Sawmills

Owvar 5000 paid subscribars larger circulation than
arny other magazine for military wehicle en-
thusiasts . and st growing rapialy! Many moro

SAWMILL

acvertizamants than any other magasine, . Ex-

clusive comprehensive fafing of upcoming Four Models To Choose From

raiies, . and much mare/ BuY DIRECT
susscrisenow! | | | 1(800)553-0219

dian (317 2T1-15842
=T . Two Yaars (12 Isswes) 520 *" Iinc_-m[-m:m (31 271
s Foreign - Canada 315, othar 520 ‘:“E THE T LU L AT
your MasterCard or VISA
U Fioves pyeie. by U T -,.'c ardet our F0-minute
damonstration video—510.00
Wisad-Mier Producti. ine. & Digpt. D50
B180 W, 10th St indianapoks, IN 48214-2430

PO, Box 1T48-48, Unicn, NJ 07083

_______;.ml

IMPORT
TECH-LINE

Technical Information Service

SAVE TIME AND
MONEY NOW

Fix that import car or truck
quickly and save both time
and money!! The most com-
plete technical information
service for your import car or
truck is only a phone call
away. Call now for fast,
reliable information that will
get that vehicle back on the
road and keep money in vour
pocket. To speed your call
please have vyear, make,
model and serial number,

1-900-740-FIXT

(3498)

Calls Cost 52,00 Per Minuie
Tam. -7 p.m. C5T Monday - Friday
l Fax 915-682-3734 Must be 18 v, old
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Be Your Own Boss and Make

$30.00
AN HOUR!

Your FREE Lifetime Secunty Fact Kit teils you how to
make S18.00 vo 3000 an hour in your own Foley-
Belsaw Full-Service Saw and Tool Sharpening Busi-
ness. Your FREE Fact Kil explains how you can

W

... send NOW for your FREE '
Lifetime Security Fact Kit!

——

—be rﬂu:lrl::rgn BOss! — L WETINE E%.é
— work full time or pari fime, right al home. { LEY N 10
— do work you enjoy and take pride in. - BELSALL /A e e IR

— operate a CASH business where 904 al every
dollar you take in is clear CASH prafil.

And it is so sasy fo learn, Foley-Belsaw gives
you ail the facts and instructions. No expenence or

[ -

| s,
I Kanzaz City, Ma, 841

-

20916 B

1
1
[
a - :
special (raining 15 necessary. Foley-Belsaw tells you o

everything you need to know 1o be successtul. : YES, | want to know more! =
i gy Please rush my FREE Lifetime Security Fact |
And there's plenty of business available in your area 1 Kil i
You will be abde to sharpen all types of saws, garden 1 : 1
and shop tools for home, farm and industry 1 |
¥ou waill be abde to set your own hours and nof have : Hame :
ta worry about layofts and strikes. And there g no 1 1
franchise fees. Any age person can sucteed : Address :
But you'va got to get the FACTS belore vou can 1 i = = i
et started. So write NOW for your FREE Lifetime | ™ * 3 '

gcurity Fact Kit. It's yours to keep wilh NO ¢! N — —

121



_.“\f-

-
feed
izard.

the amazing new solution to
rofary trimmer line problems
® No more trouble with trimmer line
— never buy line again!
® Easy to install on your gas trimmer.
® Cuts through tough weeds,
briars and grass.
® Keeps your rotary trimmer in
business.
® Guaranteed to save you time!
TO ORDER CALL TODAY

1-800-262-5122

ONLY

$0195

LEATHER

ll BACKPACK ©

| HISTORIC EXPLORERS o Amanics rocuised
Dackpacks that woes ough! Now YOU can

BONUS: ORDER HNOW
RECEIVE A COM REE

Complete Meom Comrse,
clearly written, with pholos
and diagrams. 4 books, over
i 300 illustrations. How 1o eam
while you learn, how to sei
up your shop, where to get
-tllmh materials In the U.5. Postpald $68.00 (US).
VISA okay. (Canadian $75.00). Write for details.
Peler Horsley Publications
115 Riverhirch Cres, SE, Calgary, Canada T2C 3M1

(Call for dealership inquiry) ¥ 4 \mn
{ JVISA { JMCH Exp Dal.'e_—
{ ) Check enclosed for $21.95 plus $3.00 postage and handling PMEBS0
Your Trimmer Make Model #
MName Phane_! !
Streat
City State Zip

Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533

PERFECT FIT. CUSTOM LOOK.

SIDE-LINER™ STORAGE BOXES FROM LIDO

These are no “one-size-fits-none’’ storage boxes. Each Side-liner storage box is custom-
engineered for a perfect fit around all the wheel well and in front of the tailgate. So you get
an "“priginal equipment™ look, plus plenty of toughness for years of rugged use

SIDE-LINER BOXES FOR
SPORT/UTILITY VEHICLES

SIII-LII'EI Illﬂ FOR Hﬂ IJH

W have custom-A8 boxes for most every domesiic and
impart sportrutility vebacle, Plus Piymauth Dodge Lang
W/B Minwans $89 plus shipping

Char nexweesst fing® Tough polyettrdena plastc and a perfect
2. Only from Lido. $88 plus shépping
Chavy Looghed: 1000-1973, CUSTOM-FIT BED PROTECTORS
Chevy 510, GMC 5-15: 1990-1982, FOR SUV'S
Ford Longhed and Shoriheds: 1990-1975, Mow, Lido afférs 3 custonm-lil ted arolector 1of sportutility
Ford Ranger: 1990-10&2. wehicles. Figxible polyethylene plashc is custom-dessgned 1o
Tl perlecily in the bed ol your domessic sport /ule

GATE-LINER ™ TAILGATE PROTECTORS 539.95 pius shipping
FOR SPORT/UTILITY VEHICLES

24-HOUR ORDER LINE:

Lido's Gete-fnar lBIl-ﬂﬂE proteciors 1t DEHBC‘II'[ over The
sting 1a of & GMC and Ford spart/uil
i e, 800-533-5436
LIDO Lide Incorporated

wehickes_ They protect the finish &nd look e & faclony
otioe. 354 plus shippeg
4343 Industrial Center
INCORPORATED g antoni, T 78217

For prodect imlormation. call 1-512-655-1000
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AMAZING

SCIENCE PROJECTS
PFS2K PLASMA FIRE SABERKIT ...........$60.50
TCL4K TESLA COILKIT ..

™ .. 559,50
PVM7K PLASMA GLOBE ENERGIZER KIT . .$49.50
FMV1K 3MIVOICE TRANSMITTEAKIT........ 534,50
LGLUZK 1 mw VISIBLE LASER GUN KIT .......51 49,50
Please add 10% P&H for above,
Send $1.00 for Catalog of new winning
INFORMATION UNLIMITED

BOX 716 DEPT PM9
AMHERST, N.H. 03031

BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER

max ::: Al V

Amphibious .
2and 4

passenqger
models

Call Toll-Free 1-800-255-2511

{From anywhere in the LLS. or Canada)

Recreatives Industries, Inc.
60 Depat Street, Buffalo, NY 14206

FREE CATALOG!
1-800-648-7938

JERROLD HAMLIN OAK ETC

| CABLE TV

EGUIPMEI\IT

= Orders Shipped Immedialely!

FIEP'I.IHLIC L‘AELE FHI][II.I[IT‘S INE

POPULAR MECHANICS ® ALIGLST 1990



17 PAGE CATALOG
£1.00 REFUNDABLE
Largas! Salechon

(6Bl Meniot Aua_ Paineswile, Db .u|]]';r

UMHD Ill‘ll]ﬁ MM H'f“

WOOD FURNACES
HEAT YOUR ENTIRE HOME
Il 1:.||121| mrnurwmn
Learn Fine Joweiry Repairlll $55
in your spare time, slar earning
o cash almos! immediately! Sand
$49 plus 53 S&H to Precision
Equipment, 386 E. ""H'" 5L,
#209-401, Chulz Vista, CA

-.azmu and receive basic jewslry repar instructions
and tips on how to earm while you leam!!

'SATELLITE TV
Cail lor FREE 32 Page
, Catalog. All Major Brands.
a\ Lowesi Prices i
1-800-222-9064 ’

1741 Coclircale Fd, « Mount Vermon, Wa = 9

a Neon Look to Your Bar

Liquor Pour-Spouts . . .
Fit Into your bottles for accurate pour
With an Orange or Green Neon Glow!

Set of 4/only *0.09

Plus $2.00 shipping & ha mllr;g
o Send to DLB Enterprises. 540 Bush St
. Central Point. OR 87502

Add

| mr Introduction to IBM DOS f
$4.95 - Quick & Easy - $4.95 |

Al Loi, The Bridgs Betwean Engliah ond Computersss. ﬂui

Halg You Mesd 1o Moke Serne of Manueoh
The G REGraup Inclids 31 50 Shipping
P.O. Bem 217 L Residerts MUST includs
Dupa, Minom 47239 E.5% Salm Tex

| S ——

GLASENER Multi-Spout
1001 USES AROUND THE HL'III-IE OR FARM.
PINCH THE Multi-Spout FOR SPILLPROOF,
DRIPLESS ADDITION OF DIL. INTERCHANGE-
ABLE TIPS FOR THE HARD TO GET PLACES.

SEND $5.95 CHECK OR MONEY ORDER PLUS
53005 & H TO GLASENER Multi-Spout
P.0. BOX 653, MADISON, IN 47250
INDIANA RESIDENTS ADD 5% SALES TAX
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It takes a NordicTrack.

Exercise machines don't get
any better than this.

What does it take to be
the world's best
in-home exerciser?

It takes a total-body Independently
eXerciser, Adjustable
A machine capable of Upper-Body
exercising all the major Exerciser
muscle groups in your N
body, not simply your ~r Elbchonic
legs like treadmills Foedback
exercise bikes and
stairclimbers.

It takes an Stand-up Position
wrcla_.hic E_.::ﬂ‘cisler. A
machine that utihizes .
enough muscle mass to i mﬁﬂgxﬁﬁ?ﬂ
readily exercise your heart, Y
not simply specific muscle
groups like weight Non-Jarring Motion
machines.

- e Smooth, Quiet
i ing Operation
exerciser. l
A machine that Adjustable
utilizes the Elavation
slt;anding pns:'zll;ilnn to h:‘xe rci?_e 3 ’
the joints and long bones of the

. . FPatented
gkeleton, not simply a few muscle Fywheel

groups like sit-down exercisers,

It takes a safe exerciser.

A machine that can't damage
your knees like stairclimbers, or vour
back like rowers, or throw yvou off like
treadmills.

It takes a stimulating
exerciser, A machine that's exciting |
and recreational to use, not |
monotonous and repetitive like so |

|

Nordlﬂﬁ

Free Brochure & Video _l
Call Toll Free 1-800-328-5888 [

I Canaca T-H-433-95482 I
) Plimase send mie a Free Brochume
many other machines on the market. _\J_M“' s N R |
i
Seet I
City I
Phoner i ]
I HIC Jonzitban Blivd, K. = Chaska, MN 55818 I

Stane ap

| 1 For Estimating Malérials and Generating Culting Lists

!ﬁ | Carpenter’s Dream-
| ! Home Construction Guide
- == Construction software for [BM PC'S and compatibles
Menu driven with prompted inpuls

Writien by a tericoniractor for:
. - Carpanters - Coniraclors

ORDER NOW!
1-800-777-2477 A

Visa & Maslercard Accepled b L gl |
Workhorses, Inc. - B5-B 141h Stroet + Golden, CO 80401 hor et e
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NOW! Get in on the
PROFITS in )

REPAIR! !;

Work part time, full time =
right at home — we help
you every step of the way.

Ho doubl about i, . . a5 3 small engine pro, you can cash
m an the huge demand lor qualified men in pna ol Amer-
ica's fastest grnmuip industries. You Il be abie 1o commiand
top hourly rates of from $25.00 10 $30.00 per hour — and
that's just for labosr. A simpke lUne-up cams a5 much as
548 EI!J: for less than an hours work, and parts, engmes
and accessonies will add even more to 1he profits,

Plenty of business waiting for quaiified men.

65,000,000 Small Engines Are In Use Today!
That's the offimal count from the Enging Service Assn
and one-miflion new engines are being busll each maonih
With tully accredited Foley-Belsaw fraining, you can soon
hawe the skills and knowledge to make bop money ser-
yicing these engines. People will seek you out and pay
you well fo sérwce thei awnmowers, hilars, adgers
power rakes, garden fraciors. chai saws. mindbikes
snowmaobiles, generalors, go-carls. pani Sprayers
snowbbowers . . the list is almost endiess

Professional Taals and Equipment, PLUS 4 H P. Engine
ALL YOURS TO KEEF. .. All &l No Extra Cosi
NO EXPERIENCE NECESSARY!

You oon'T nesd (o b8 3 ‘DM mechanic o have any prios
ExperEnce. You can mastes the profitable rade night at home
¥ your sparetime. Lessans are fully illustrated . 50 clear you
canl go wiong, and with our famous leam-ty-doeng method
you get peactical ‘hands-on experience. We also Show ru
how to pel business what 1o charge. whese 0 gef supplies
wholesalg. . all the ingade tricks of the frade you need to
AS5UNE SUCCESS fight from the star

Send for FREE Facts—Do it TODAY!

MO Obiigation—NO Salesman Calls!
Yeour rink avintfoornie bev b asprinng Y ooffer 1os aee Fiaw
emiily voen cant learn the sk iy voag seed pooe e
yeatg e SR et (f o A it Ragsierean o Voo G
Just fill in and mail compon below (pr send pocioand
with nmame and oddress) fo receive full informanon
by retirn mail, —

Faley-Baleaw Institule

B3N Irllll Re

Dapl. 51850

Kansas Chy, Mo, 84120
r--—------------1
] lE'!'*IELSH.:W IHS;I;IETE ]
B Earssa Gy, Mo S100 i
i [ YES, pleasa send me the FREE bookkel that g_:L"b i
] full dﬂtalf:h ahoul stanting my own Dusiness in Semall 1

| Enging Repa. | undesstand theve 15 Mo Oblagation and |
i that No Salesman will cadl on me

) NAME
: ADORESS

i
|
|
|
Bcity 1
| i
i |

STATE
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[Ultralight Helicopter |

e ST
Elh!-\ﬂ'lﬂif LI NTR

= Pilat License Mot Ihqmmt =

El

:?!

CUSHIONS

| CIRCLE PINES, MN 55014

F.EIBG'XHO

I.'l.{H.
Yok s

I.
Fairie e

Mames
Streea|
City
State

FACTORY DIRECT CLOCKS

| = (et i

AND FURNITURE

Do-lt-Yourself

Kits or Assembled

and Finished

® Grandiather Clocks
Maniel and Wall Clocks

®* Cabinets, Chests. Tablas,
Chairs, Desks . and maral

& Solid 3747 Black Walnut
Cherry, or Oak

® Haitloom Quality

B 500 Brass West German
Movements and Dinls

® Monoy Back Guararntos

CATALDG

IEIPFR{ R

I‘. H\II"\N\

wamae Pl

Rx Eyeglasses

I'BREAKTHROUGH!I

How to Buy Direct By Mail & Saw.-|
Safe, I':‘.as% Full line of frames, lenses and

coatings! Sport & Diress. FAST DELIVERY, I

Try for 30 days! Crver 300,000 sold!

| 00% GUAF{ANTEED'

Prism Optical, Dept PM830, PO Box 680030,
16892 H.W. Teh Awa., M. Miaml, FL 33168

% Send far FREE
= Catabog 1oday!

ves, &% readly poasible by making
and sl Btighl. eolorhd Badgs
&-Minfl butinne Bullons e
Prowes money mOkecE # tars
Pl markets, conventaons. o
EMywhare pRopa congregain
They e fast and misy 1o ma
wiif Hadop a-Minil ane

Pl P
Send for 2 FREE Full col
e book, O
5 PG
Il ety god BY &7 faa)

BADGE-& Mo, Oepl PRIED
1ad Narth MR B2 ||n.ms- Lafiabe. 4

120, Poore [014] 1243000

PLANS FOR 'H'ELDIHG PROJECTS

“Hydraulic engina crana "Cus eat
x ﬁamﬁ? af saw “Trusck miow ﬂ-"l'm
ci fransparis: llr!hrn uh“?.rhm traiier

E raulic lug :puuar
Cu?rulflu@ plarns lrlnﬁnﬂ
By all Ddanniumﬂl Fbasamﬂhlm
planis) :ruu 1o purchasa, Send o:
HDHTHE;.E‘!EM MARKETING

123
Mew Casile, PA. 16102

BOB ELLIS HAIRPIECES

545, DI:I $165.00

- v
SEND FOR BHDCHURE
KINKY . CUALY - WAVEY ' - POMPADOURS
280 Driggs Ave Brooklyn, M. ¥, 11222

T!'E HD'IIE CHII.FTBHEN
I. ol gre-cal ol A ewny Ao T Ches
ru.rrlu:m:l ml‘lﬂ-ﬂlilh Hied i wosderhel g Yow Chaidoe,

uwh
SH, or pravoat ) 14 85 » $1.35 ¥, Canby, chack ar WD I

plar B B5 . d0w

r:na LE TV [] ESCRAMBLERS!

BARGAIN HEADQUARTERS!

« JERROLD « TOCOM + HAMLIN
- SCIEWTIFIC ATLANTA - ZEMTH
Ok M3SE OHLY 550
B month warranty|  We ship C.O.01

Lowest retail whalensls prices!
FREE CATALDG:
Global Cabis Mafwork
1032 Irving 54, Suile 109
5.F,Cawdizz

ORDER TODAY! 800-327-8544
POPULAR MECHANICS ® AUGLIST 1990




FIX-IT

YOURSELF

3-35-4 HP ¥24.95
Engines $15.95
0 e s " 131.95
o s i 4 3.00
Pl B G4A75E (WY S

Mhang #1107 M5 -AINE

o o PRESENTING % 4 40 & &

CABLE TV
EQUIPMENT

w“wuEw STARRING w @& &
JER . HAMLIN, OAK
ARD O EAMOLS AMARNLIEAL TLIINE

& FINLST Semarg T PRRCMLITALY Srf LA E
& LCATLT BETAL WSETHE WAL PIRLEN BN ALY
& CIRTIERS L PPY D FEROIAR S TOOE WITHIN 24 WO

FON FRED CATALDG OsiLy 1-B00-145-8927
Fol ALL inFORMATION T1-B18-7156-5914

E::] F'M..IFI\.- CABLE CO., IHr
Arseds Bivd  Depl 174

s TR #LE

PAY FOR YOUR HOBBY!

With White's new EAGLE l Metal Detecior
Onboard computer - simple
outside, complex inside.

Ignores junik kike nails and FREE Catalog
pulittabs. Find coins, rings, 1-B00-547-6911
valuabies for fun Wrie's Electronies, Dept PM-5.
and profit? Swest Home. OR 97386
Men, don’t get Fight Back!!!
I
I-;‘n.\; Tein ouF sl o fadash | ilcEansT on

R
i

wmning' Locsl sfomey gad ong riormalbs,

& - Subecnibe 10 oar hig moathly ewTpLrne
o i Law cilmiiom., op wnirs, networks, Lok menr
e N %y by whoet nime! Gif g friesd. Wembenig lals

il Aapl ar=smagaaiad 18 A (BB P AL isepaa.

DIVORCE! e Mk

5 EMGIRE TUNE- P 3
3 mENDSIARFOR, (| )CODLING EVSTEN MAMTENANCE 5
S QREILSSEACH | ) STARTING § CHARGENG STSTEM REPAINE §
$ FONIOAMGRETD. | )DAMILC BAMESTSTEMAEPARE  §
5 { ) REPLACING YOUR [S5C BRARES 5
s { { DEFLACIWG FOLW DAE 8ASTS 3
§ WERMERVEDEDS | | GUSPEMEON %
$ PO WKW { ) CUSTOMETE & PROTECT YOUR VIMCLE

f

CABLETYV
“BOXES”

Converters — Descramblers
Remote Controls — Accessories
& Guaranieed Best Prices »

« 1 Year Warranty —COD s «»

# Immediale Ehlppmg "
« FREECATALDG »
Call or Write

TRANS-WORLD CABLE CO.

12063 Soultvwest 117th Court, Sute 126

Maarm, Flomoa 13186

1-B00-442-5317
]
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vyar injuries
badl
now |'m
as a Loc

traini
jw?ulljr; is tascinating. |l1 can

da it anybody
Glen Johnson,

lafl ;nllt

andicapped, bt
ha fina hr.?nl sucCess
ksmith, thanks to
ng. Besides, the

can.
La rmd. Kan.

Make Up to 526.00 an Hour — even while learning!

Train
FAST
at Home! B
If you enjoy fixing things, you're a “natural" enable you to get your share of this always-
to make hundreds of EXTRA DOLLARS a profitable business. Hundreds we've trained
year in 'tl:va'l fascinating business of Lock- are doing it. So can YOU.
smithing. Rising crime has increased de- i
0 s st Vo Dy ML SOUTON 1 o o skt
only one every 17,000 people! ing spare time—or in your own full-time
COLLECT CASH PROFITS ALMOST AT ONCE! business. ldeal for retirement—good jobs, too,
‘r’wrr:_r mbursmesg read Mmﬁu&ﬂmﬁm FOLEY-BELSAW INSTITUTE
an ur a iew AyS after you N olay- Eguizatin
Belsaw's shorcut 1r1'|arrn|ng Easy Hlus?r.aieﬂ les- m..m,m_“ih .
sons complate with ALL practice eguipment M. Munt, Wilminglon, Del.—"1 make 550 a
PLUS e wiEsk pifra
pepretarhe ke
el Ed Boyle, Pittsburgh, Fa.—"'My business gaing
@ EXPERT PERSONAL ASSISTANCE - : i .
® BUSINESS-BUILDING HELP DURER . 1 Vi ST i R RS g
. FOLEY-BELEAW INSTITUTE
THIS DO-ALL PRO o R 11840 l
HEY MM:HIIIE YOURS Rancs G e 412
rn . Rush FREE book, "“Keys to your Fulure." .
T0 KEEP! 1
woorasee Bl aawes_— g
-cun'-.i’."'.’."ﬁ'&. City State Zip N
¥ dossn’t cost

you a panny
extral

Find your dream home in these six exciting
volumes packed with proven, innovative
home designs. Order your lavorite calego

or send for the complete collection, wl'rh
over 4,050 illustrations in 1,136 pages! All &
books for anly $19.95¢

FREE!

Purchase iwo or moame of
our planbooks # regulas
price and recend free this
MNEW DESICN PORTFOUIOD
featuring 75 of owr newest
criealions. Ako sold
separately at $3.95

Satisfaction Guaranteed! Credit Card
Orders Call Toll-Free 1-800-322-6T797

* 1250 HOME PLANS

si HOME PLANNERS, INC.

Ciepil, B, 3275 W, ing Flosd #1100 Tucson, AT BET4
Pamse AUSH by retarmn mail {check chiica)

(1) 315 ONE STORY HOMES
{under ¥ 000 sq. 1) $4.95

{2) 210 ONE STORY HOMES {ower 2000 5q. f1) 3495
i# 150 1-1/2 STORY HOMES §3.85

{#) 360 TWO STORY HOMES $8.05

[ 153 215 MULTI-LEVEL HOMES $4.95

[ i85 223 VACATION HOMES $4 55

[T 7y NEW DESIGN PORTFOLIO $395

[l SEND ALL 7 BOOKS AT $19.95 (A £34.85 VALUE)

O
]
)
O

Ao ek

Crty ] Ip

in Canada, add 20% i above BncElL

HOME PLANNERS, MG Aad S0 1o Paviags

20 Gedar N 10T Sales Tax ]
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PROFESSIONAL QUALITY
WEATHER STATION
NOW AFFORDABLE

ENOUGH FOR HOME USE!

Thees mw=a WrarisrPrey we ather stwion uses shaie-ni-
the-ant Tm.‘wmlu:ai,' pl;l'ﬂ: yous full moniloeng capa-
bty it an incredibly Tow price, The W‘cuﬂﬂ_ﬂ Proa
ik A warather Competer, nemole precision wind
dm'ﬂn.ll'ld\..lln wind ’iﬁirﬂrmnﬁlhﬂlhdjl HIHE':#
aure prostas, mounting are a ol cab
for only 179

o TIME

WIND SPEED

TEMPERATLRE

sWikD DIRECTRON

sTEMPERATURE HILD = ALUTO SCAMN

sRAIMFALL {CH TIOMALL® =] YEAR WARRANTY
o L-DAY MONEY-BACK GUARAMTEE

DIGITAR WEATHERPRO
WEATHER STATION: ONLY $179!

ORDER TODAY:1-800-678-3669, PM
M-F TAM-5:30 PM Pacific Time

* ALt ml[':‘n. g ehecirong rain gappe-§49 95
Aglrd §5 (0¥ i LA ppsimhnis m i
Faa 1-41° 1 1B = B amil

DIGITAR'

165 DIABLD AVE, HAYWARD, CA 94545

=WIND GLST
SWINLCHILL

O Ok Seaireal Staie Kit s supeitly ciaftad fom
cheCs Saleciad ook and ngeaniously casigned
for ensy auambly. Bast of gll, it's priced wall
Do any compamble stair on he maneat

Whier for frees Colof Deoc g
Tha lron Shop Dapl. OPMB0
PO, Box 547, 400 Reed Bood
Bicomall, PA19008

O Call 215 544-71100

Cher Shownaom Warshouse Locatians in

Pormang. TA (T44) L8 5TaA Sopmndn FLOAT11 923149
Houston. T (713) 800848 Cracoga L (T08) 952-9010
Starrang, CT (203) 584848

We Welcome MasterCard, Visa, and AMEX

THE IRON SHOP.

MAMUFACTURERS

126

suito vour owi HELICOPTER!

Tabe-off fam pouri Sacbpats dr gpen -sly adveetfinie /£

& Empls low-re smewlbly & Way s Nows

wilen & THesss & Sewsinl beleopia &

gy mcopred wios & plans semilalie
Hahicegtar PISAE - » » + v v v v oo B14_88
Hutipepter Exparisantsr Beok .
ICovmpiain Mit P8, . 2 o onopon oo hu oo

SPECIAL! ANl 3 items: Only $19.95

hwud'?.ﬁmi Eredi] ;n-u prder lina; t ;:1 SR80
WHIRLPOOL BATHTUB KIT
* 3/4 HP Pump/Motor $285..
® 4 Jocuzzi® lats plus tax
® on/olf Swikch
» Complete Instructions
Evu';.ilh-ng rieaded
. Upgrndu available :
| Aslantic WP Products
for any b | RO, Box 10951

1-800-627-2756 | Roleigh, NC 27605

A Great Opportunity

to inke odvemimge of the Hotteit idea in Home Building!

Distributors Wanted

for steel framed homes

Tri-Stoesl make I ansy with:

® L vestments

= Subssfantial dismounts

» Construction assistanoe

® Training & support materialy
Hundrads of foor plars

Tri-Stmel Home provide:

= Supe enpiyy efficlency

= Fist, simpie construction

= Cizarspan Imterior fleatility
» Custom design service

* [ver B s2anciand madels

iU

Call Peggy McCann tocizy for 2 FREE Enfo Packest

1-800-TRI-STEEL

or (PSS TG Fax: [@147850-050

CABLE TV
DESCRAMBLERS

SCIENTIRC ZEMNTH.. 518500
ATLANTA.. $180.00
JERROLD™. §170.00

Call for
your free
catalog
today!

Tefmicussae  (402) 554-0417

Ordars call ioll rea  1-800-624-1150
M.D. ELECTROMICS

115 NEW YORK MALL STE. #133M80 | 1yoa
OMAHA, NE 68114 cop.

BREAK AWAY

Ill'lﬂi'l'"l,lh
@ Year in Windshield
and Plate Glass Repair!

* Big profits — good times or bad!
* Huge demand and growing!
* Part-time or full-time.
* Greal oppartunity for men or women!
* Insurance companies, fleel owners
pay top doflar rrFuIarh.
* Quirk-learn. prolessional training.
* Free, nn-guinf, sU pnrm:w. -oosl start-up.
® Secure your family's future!

Break away to s prolessional,
respected business and BIG INCOME!

Call toll-free 1-800-321-2397 (US and
Canada) to order your VIDED
and FREE report. Or write:

GlasWeld Systems,
Advanced Tach in Gllisa Rapair
BOSTH Empers Bivil., Da
Bard, OF B7701

Maka your

own Pool-sida
Towel Rack ol
lightwaight PYC

For plans & specs
send $6.00 to

E.E. STRANGE
P.O. BOX 705
CAPE CORAL, FL. 33910-0705

"CABLE BOXES"
« Tri-Mode
- Jerrold SB

- Scientific Atlanta

1-800-848-3997

Tlﬂ I\!H’EI..IZI'_ (HELIARC)

Seeemy O oA TARQAEES BT ESD
e Baws TTLE W

Gemusl Enterprises. » RO Bes 3131 + Aslingion, Wesh. B2

TECHNICAL HOTLINE

Lawn Mower Service & Repair Manual

NY Figs. aod 7% sales tax.

Dl:na: Briggs & Straton,
Tecumsat, & Knhhrm

F1B-6TE-8515
“ﬁ Palanyille, N.Y. 12463

F’DPUI;.AR MECHANICS ® ALIGUST 19590




with a CEilTECH® ceiling cleaning system you can

m In on the ground Noor of an untapped industry.

th & §3500 investment, own your own business,
and keep your § 10 5 job! inleresied? Free info-

EE“_TEI-_.IHhr 825 Gatepark Drive #3

Daytona Beach, FL 32114 » BD0-862-9248

BE A REAL EST&'I'E '
| APPRAISER &onr, |

uuwm'm“l Frry o !
30341, FREE o I
Nama

Address i
ity State __Zip i

-------------*_-----1

mKlHlLAWFIHH‘
parsegall AHoenay-Instructed home

§ FREE CAREER BOOKLET:

1 CALL 800-223-4542

---------H----------J

[ BASEMENT TOILEF— |

FLUSHES UP 1o Sower or .
g:“rl U'I:’I:"M:mm“ B3
wml McPharsan, Inc., Dapt. 16
| Box 15133, Tampa, Florida 33684

Build this beautiful

PLAYHOUSERED!
! v with * ki poyhouses Night
Tlllll ) Toy Sheives + 1 Tuy Boxes

SSSAVES S

BUYING A NEW CAR OR PICK-UP?
The secand largest purchase we make -yet
few of us are preparad to properly deal
with the dealer. Whether you're buying a
Ford or Chevy or a Lincoln or Cadillac, look
at our proven, "No-Hassle” way of buying
that will put you on equal footing with your
dealer] KNOW WHAT YOUR DEALER
KNOWS! You can buy AT, NEAR OR
BELOW YOUR DEALER'S COST! You can
save hundreds, aven thousands, of dollars
- wa have, and we'll teach you how! This
valuable report is only $5.

THE FACTS MAY SURPRISE YOUI

Consumer's Auto Information Services, Inc.
1713 E. Broadway, Suite A-263
Tempe, Arizona 85282

FREE CATALOG

Fine Reading
Glasses

Band lor your FREE 16-page

Catalog today. Featuring 40 styles

of magnifiers, magnified sunglasses and fisharman
plasses. In addition, our catalog provides a guide o
lense strengths (diopter] to aid n your selection

Ham#

Addraas

City Stale Fip

Precesion Optical Cept. 1124, Lincoin B 6 51, Rochelle, IL 51063

i Haok Exeties = Use any
u.p o8 T (superiwis saler |=i||

swphel "nun st B15.8 ¢
]l*! '|n"|| N FI'N MIPRE
1210 Lee Bivd., Suile 0.
Lahigh Acres. FL 33971

Satellite TV
Anywhere

« SYSTEMS
- UPGRADES m

« PARTS

Call/wrila Now
Far Your Frae Calalog
1-800-334-6455 us
1-218-T39-5221 Inl.

ﬁ_ SK "I"UIE-I'DN Ihll: a
F-rw- Fana. Ta 58537

INSTALL OR UPDATE YOURSELF!

SMALL ENGINE PARTS

e Wk 4

Wholesaler & retailer; parts for chain saws,
lawnmowers, small engines, llers, timmers,
outboand molors, snowblowers.

* Free Catalog for Do-lt-Yoursetiers.

* Wholesale catalog & price kst for full or
part time small engine mechanics.

Call orwrie ZIP POWER PARTS INC.
Box 10308, Depl POMOBS0, Erle, PA 16514
Toll Free 1-800-824-8521

RN

A Scienlific Breakthrough in Rust Conlrol

# Easy Tollse = Long Term Protection
* Environmentally Safe
Save hundreds, thousands an equipment,
parts, wherever there |s rusi. Auto, trucks,
lifts, tools, any metal, just use Rust Away 10
gliminate your rust problems

wiE
< '

Just BruzhOn  Neutralizes Fus! Even After Years
& Hardens e Fusl Away Sl
Mglal Worka

Amazing Products

Box 987 Depd. 601-DD

Pitiston, PA 18640

O 1 pt. Rust Away £19.95 Oty
Treats 60 sq. ft.

O 1 gt Rust Away ... $3495 Qiy.
Treats 125 5q. i

O 1 gal. Rust Away .. $14800 Oty
Treats 500 sq. 11

O 1 gt. Korode Kure Battery
Protector .......... 5895 Oty

Gheck or Money Ordar lor 5. is enclosed.

Name

Address

City State Zip

Add $4.95 for Postage & Handling

Fly The Kitfox. . .

BUILD YOUR OWN AIRPLANE!
2 SEATS

Kitfox is sold as a complete kil. It's
the world's finest aircraft kit. A com-
prehensive builder's manual leads you
step-by-step through construction .
quickly.

Wings fold in two minutes for garage
storage. Kitfox is fun flying at its best.
Floats, skis and fundra tires are avail-
able. Uses auto gas. Take off: 75 cruise:
90 mph, land: 27 mph, rollout: 150°

Complete information: $10; video:
$15 (320 USD overseas). MC-VISA-MX.

Denney Aerocraft Company
100-M N. Kings Road, Nampa, |D 83687
Phone (208) 466-1711
FAX: (208) 466-7194

_35 Ways to Help
You Qualify for
the Job You Want

Frea Facks aboul Career
Diplomas snd Dagraes

Now &l home in your sparne
fima, without anﬁml
experience, you can train

making caresr
..aven gel a Specialized

rea. Call or
sand for free ation on the career Reid that

interests you most and how to train for it.

1-800-228-5300 #ti

m—um:qrm-u
o o, o obigaton. Mo sassman wll sl
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REAL FIRE NOZZLE

FITS STANDARD GARDEN HOSE
Factory mutual spproved for class A fres. |
Water Luwns - Wash cars & boats. |
A | Throws 2 solid sream of water 34 wath only 50 |
s | P.5.1. water supply (50" with 100 P.5.L.

Adpst to exira wide |20 spray.
Delivers 21 gallons per minute at 50 P.5.
Hydrostaticaly tested to 1000 P51
Made from wrtuafly unbreakable polycharbonats.
Fubber bumper protects car & boat finsh.
Only 515.95 + 52.00 Shipping |
HOPKINS-CARTER HARDWARE CO.

1-800-255-1021

Visa, Master Card, Amencan Eepress

COMPACT-FLUORESCENT
LIGHT BULBS

“Saves Energy'’

A compact flusrescent light bulb
screws into ordinary fxtures, saves
energy, burns beighter and lasts 10
times longer than standard bulbs
Send 81 for owr catalog!

A BRIGHTER WAY
P.O. Box 18448 Austin, Tx 78760 512444-5818

Miracle All-Purpose Polishing Cloth
lw MUNT OF A revalutionary new polishing cloth that mnﬂqllnﬂ atull

UNITS AVAILABLE shellof buid, pase and powdes clemners

= Lieans, po § and wines copper, brass, silver,

OH FIRST-COME, FIRST-SERVED PURCHASE chrome and all other meial surfaces.

# Removes nugt and coarosion from the metal of golf
clubs. fishing tackle, cars, boats and guns

3 GET ONE FOR EVERY TV. || | - femvs'eh i o it i S s

any external surfaces

lN YOUR HOME " mlﬂmﬂ oullast one gallon of metal ar fur-

THE BASIC GUIDE TO SATELLITE TV

COVIRS . . | How o view over 00 channels . |
FREE .. = S0 mofe than pay cable oatems
= higher quality picture snd sound than cabie
views whal you wan from Disney o oo
Mopries —Cinemaa-HBC- Arts and Entertain-
ment—T¥ from around the workd —News
q Mt

i IT DOES IT ALLI
ART TV, ANTENMA—Simply atiach- I
L o - TV DISH KNTENRA, Dage 055 !
just like the old "Rabbit Ears. l 300 McCasn Sineet, Washwile TN 57210 I 1@ 3349 3@ §9.00
* HO WIRING * NO CABLE FEES - FLERSE WNCLUDE 5198 38
or CHARGES be A R T I Send check r maney order to:
; L. YLK TE R0 HR S R&R Enterprises = 101 N, Main 5t
agd only RE ";;ﬁ:g:wﬂ" g S 1 | Suite 150-112, Degt. M, Ann Arbor, Michigan 48104
In all sigrals on Shgnng taniing AR
from @ to B2 . . . with no need for Minaey flack Guaramss: on purchmss price f st compleisly Eatisfied I ’
a De-Scrambler because you're g i e Build a Versatile
net using satelite reception Crod Cart Beyors—Call: (B15) 254-TT50. Incrass o rmy chich 6 i Utility Barn 7
NO SPECIAL LOCAL OR | o s werwgmy v (1 ssrincans | $250.00*
GOVERMMENT PERMITS HEEDED, hert o g, Do
Sits on top of any T in just | e |
S lnches of space, « ot sou | 2 [ I |

Al priders processed prOTHEDY. Shipment guammieed withn 6 diys

L -----___“---_-J

14 Wide (PLEASE SPECIFY). Any length is possible debermilned
by the mumber of I' modubes ssed. Plans show how ts balld
un mpiinnal fromt parch, snd nciude complete nstrootions, i-

WATER hﬂrlp;uu. material and trmplates your
| e bect mll“‘“wﬂhﬁ- "Mrm—“

DETECTO Control Water Weeds $14.9% tn: YARD BAENS Bax 459, Lake Elsinure, CA 9233

obiy - Brochure: Small Buldings for Fun end Profit 34,95

Amazing new Underwater Horvesting Tool!

ELECTRONIC

Amgchmants of up 10 4 Bersars D Measurs sithe
4 Aiffwiend areas o 4 walsd leveis in ore e o conlalnes

sinea Lgsrs '@ Alarm and Lights
® Detects either '

“i# Fruitbrew |1y 3

presanca or absence ITEMS AND NCREDENTS. MUSTREADBIGFDR. * , .t
of water WIEMARE RS ORDER) WOV AND PROUDL Y SERVE
] Gonillg*nt mInE?um] mug:rm:rmaci;ﬁﬁmvﬂ
men waler laval, CHELK, 0 MOMEY DHDEN TRLATINFE W
Depth of sensors 1 ! | 0. B BRI, ST, LOLIS, MO S22
\rﬂﬂﬂihlﬂ. Cut aguats vegeiaiion from & hua!_cirmh a ook
ar simply by wading in from sk trof weed
B o AU} | | S e sowEwiisrens DRIL v
sllmT way B OBOMED LF Inst. $5.95 Saciafaithes Gusrsnsdesd o meaey budk] {Mﬂulﬂﬂrﬂyhu
1o 50 FEET PO BE kst Kit $18.85 Cal cr write ioday for FREE information paciage ;mmwhmd—m
*Hasry 4° 0 21T Case Aszam :a"‘u TOLL FREE 1-B00-S52.1217 o CHECKS hwmnt dills 18" ko 1/2" kv cxonoaniriaily
. $34. B g E
BEHD CHECKE DR MONEY ORDER TO 'ﬁ"lltﬂ'l id' Pl'ﬂll.ltl- Eur ¢ ol e F‘- holes /
TES Inc e e e s -
" hyulecy . Box 876, Lake Mahopac, ew York 10541 5000 cormgiels #8 A, Flesicients nckd males .
31601 Vine St., Willowick, OH 44095 MMT Co. ROE g pipeon
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Jerrald, Pioneer, Sclentific Adanta, Oak, Zenith, Hamlin
and ciber lumous msnulsciurens

Besi RelailWholesale Prices
30 days money back guaraniee
FREE 16 page Catalog
cail Toa Free: 1-800-445-9285

LS. Cable T.V. Inc. Dept. KC8
4100 N, Powerline Rd., Suite F-4
Pompano Beach, FL 33073

Mans cides! dréam come tus! | Yammmund Wemly et el haes 1o

s i ol B Geleed 0 FasOnaing wies wilh casplals

iMgrMAAST Gh M Rdlel So o et sve fonoeved By

man  Duilied 10 B Ihd Rolted delbng scorad in fhe word  Vides in

WHE, Hala o PAL  Add 510 loi Beta 420 bt AL Add B2 S kv
Caradian. 310 Formgn, US Funds Only WA Sise add 75%
Send chack, money evder or call fee GO0 (U 5 amiyi

PORTRED RRACHLTES. ey Fich
I Drater inlo. Flack
Video ard Indn Pack =2

lormarly Paracrall Com Vit ared Daaler s Pack 529

S13N e Aennus, Soln © Dept PR
Visharrl, Wk BROCT 183 TEL B0W 45T TR FAX SOS-S5TOTR)

WORLDS SAFEST AIRPLANE! ATy
The Medel B clmba ai 850 FPM | 3 tea

Leam lo fy in twa hours |

Carries 8 250 It paryload

BUCKEYE

Featuring the new Famiond high 2398 First Sesl 1107
pariormance parschute lechnology  Simi Vatiey, CA G085
19 |5, porlable ultraligh! aircrafl! B05| 387 AR

POWERED PARACHUTE COLDFIRE SYSTEMS

COMPUTER KITS

General Technies

anitdp
(Prayd [P Bew

| e | - maT

=y,

Ly Beetorgcens WY 1078

WORTH \\/RITING FOR

763 PROTECT YOUR INVESTMENT

Castrol, the worldwide leader in lubricant technol-
ogy, has three brochures - *'Straight Talk About
Pick-ups and Vans"'; ““Know Your Brake Fluid™;
and “First In Lubricant Technology'* - to tell you if
the lubricants in your car or truck meet the de-
mands of the latest automotive technology. Free

764 HOMEOWNERS' BOOKLETS

Klean-Strip offers two booklets, “Protect Your
Home Like A Pra’, and "Guide Ta Paint And Var-
nish Remaval”, that include important information
for homeowners, do-it-yourselfers and weekend
handymen. Free

765 PROTECT YOUR HOME...

From costly damage caused by moisture and harsh
sunlight. Rust-Oleum, the top name in melal pro-
tection, introduces Rust-0leum Wood Saver
Paint, made with & unigue patented farmula that
protects wood trim, doors, fences, railings and
outdoor furniture. 8-page Homeowner's Guide,
brochure and coupan, Fres

TG SELF-CLEANING SWIMMING POOL

Alaglass Pools Inc. introduces their lifetime resin
Cleanflow swimming pool. Thess atfordable seli-
cleaning pools come in several sizes. They can be

I_Fn;ullr Mechanics 890

768 WINDOW COVERING GUIDE

16-page full-color booklet, *Selecting The Right
Window Covering”, familiarizes you with window
covering methods. Information included on interi-
or and exterior treaiments and where to find them,
From Phifer Wire Products. Free

T70 HALOGEN DRIVING LIGHTS

PIAA offers atull line of Performance Halogen Driv-
ing Lights, including projector besm auxiliary fog
lamp and a projector beam/driving light combina-
tion. Lamp kits include a pre-wired switch relay
harmness with replaceable fuses and quick release
couphings. Product sheet gives details, Free

T71 SWORD OF THE SAMURAI

An innovative combination of action, adventure
and historical computer simulation of medieval
Japan is now available from Microprose Software,
Inc. Ninja are out to do you in. Mighty warlards
mave armies to take your land—this and many
::h% games are currently available. Brochure

installed In less than ane day, in ground or abave | Box 1718, Sandusky, Ohio 44870

ground, luxurious deck options. Free brochure |

TGT MAKE WAVES...

[t"s sasy with Seaflash Personal Watercraft. The jet
powered Seaflash s easy to mount from a dock or
from the water, and goes in reverse for easy dock-
ing and mangeuvering. Color product sheet has all |
the specifications. Free I
768 THREE-IN-ONE—LATHEMILL/'DRILL :
Put a metalshop in your garage or business.
Smithy Co. introduces the Power Feed AT-300 |
lathe/mill/drill. The Smithy uses standard tools, |
110 power, meets US specs, culs threads, weighs |
J75bs. and occupies less than 8 square feet. Per- |
fect tor do-it-yourseifers, hobbyists, prototypes,
Fs.ltd ;;ﬂ;ﬂ businesses. Brochure with accessary

POPULAR MECHANICS ® ALIGUST 1990

| Please see that | receive I ilams cheched below
] 763

TT2 AUTOMATIC PODL CLEANER

Kreepy Krauly pool cleaning system automatically
vacuums your inground pool everyday, eliminat-
img hand vacuuming. Color brochure describes the
many benefits of Kreepy Krauly, including its ax-
clusive three-year warranty (15 years on its only
operational moving part). Free

TT3SOLODERING MADE EASY

IInival Corp. has information on a unique line for
easy-to-use solder pastes in handy, no-mess, no-
waste syringes, that will enable you to solder any
metal to any metal including aluminum and pot-
metals. Free

T74 CHROME IS AND WILL ALWAYS BEIN...
According to the author, this new publication on
chrame plating is dead on targel with the growing
popularity of restoring antique cars and motorcy-
cles, Loaded with facts, diagrams, and profession-
al tips, you will learn how to save money restoring
your own antiques and how to make thousands of
doliars by turning this newfound craft into a profit-
able business. Free.

[ 767 ] 77151.00 Total money for priced items §
| 5 784 [ 7685%1.00 (] 772
| ] 765 [ 768 ] 113 Service Charge $ 1.
|0 766 []770 Bl Tatal money enclosed §
Total items requested
Narme (Please Print)
Address
Tovem Statn Zip Code

{Paease send cash, check or maney order made oul o POPULAR MECHANICS. No stamps, pleass)

This Coupan Expires October 31, 1Illl_‘

| Mote: Popular Mechanics processes your requests for the above information and foreards these inguiries o the orga- |
Ll“.ﬂhhﬁ.“ﬂl‘“lﬂhh“ﬂ‘ﬂ- Your arder will be on its way to you within 90 days.

—— —————— —
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CLASSIFIED
J:R ' 'S_MENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $8.65 per word payable in advance each insertion. Minimum msertion ten words.
Bold face capitalized words—351 .00 per word additional (First word set in Bold Face at no extra change, Zip Code Free.) Centered Headlines in All Bold-Face
Letrers—$50.00. Screening—$50.00. The next available issus o place an advertisement in America's No. 1 Classified Section is OCTOBER. The closing is
AUGUST 3rd. Send remittance payable and order 1o Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10019, Ploass
indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers who use post office box addresses for
their convenience in handling your arder, Popular Mechanics maintains a register of such mail-order advertisers containing their complete names and street
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: THE AGES™, Aid 10 Bible Budy
Fred. Tucson Bible Studens, P.O. Box 36811, Tucsan, AZ

TRAFFIC Ticket Busters! Active Policeman Reveals Do
ons Of Sacrats Proven Effectva In Beating Traffic Tickets
§7.95 WSE, Box 1465, Loveland. CO S0530-1488

POSTAL JOBS. Postal camer guideboos and sxam work-
book. Send $16.95 to: P. 5 Designs, P.O. Box 5408, Fort
‘Wirgna, IN 46895

BEAT THE BREATHALYZER! Easy, legal way to foal the
machire. $3.00/5A5E (US. stamps & funds OK). Breath, Box
35824, Courtenay, B.C., Canada VBN TP1

“SHARPEMERS REPOAT™ Monthly Newslatier Valuable
Tips—Sources—Buy Sell Used Equipment Frea Brochure
Skog Company, Depl. PME, PO 22558 Minnoapolis, MW
55422

SWIN WELL! MOW YOU CAN! Rightbrain ksarning secrels
remove adubll blocks Fully lllusirated new book. SAFE,
PROVEM, GUARANTEED. 516.85 £250 ship Full info, Joa
GriMn, Box 3429, Silver Spring. MD 20818

EARM $29.00 ON EVERY 530.00 SALEN Complete Dataits
5200 (redesmable). ECU, PMIEA P.O. Box TES, Desr Park
HY 11720

“OVER 1,000 FREE THIMGS. $4 55 Guarantesd. Stoddanm
Intarnational, 184602 Honeycamb, Cypress. TX 77420

AMONDS Master the art of buying diamonds for en-
gagement, anniversary, of investmen) purposes. Bookbet
$0.95 INFOCOMM, 2625 Nathan Lowe, Arlingion, TX 76017

TIRED OF THE RAT RACE? Gal info high profd home
buminessas. Send §15.00 for defailed book WIF Associates,
B520 Fair Valley Trail, Austin, TX 78740 Moneyback
guaranies

FASTEST LEGAL WAY TD MAKE MOMEY. £50 billion
industry. All the details you nesd 1o acquire FINANCLAL
SECURITY in the 50's NO GIMMICKS. NO RISK SUCCESS

or money back! imeesd $12.95 today. MLB Publishing
Box 48288, Aegina SK 54P 1v4

BOOKLET, “Working Your Way Throwgh College. ™ §5.00
Exealleni Gift For Studenis Lee Dickinson, Box 385,
Harmptan, Virginia Z3669.

DOUBLE YOUR READING SPEED! Proven Mathods! $4.
Boutique Bagatelle, 23 St Flawian, Quetec, Cuebec, G1R
Ax1, Canada

ACCREDTED BA IN ONE YEAR! For Under §1000 | gol oy
BaA at home (hrough & NY Stale governmeni program. You
can lop! Accrediled degrees in Libaral Ans, Business,
Computars and Enpginearing. My book guides your applica-
lion, isarning, and ftesi taking. Send 520: Rondout Press
{PMB], 21 Aavine 5t Kingston, NY 12401 $21 back i
dessatishied.

HOW To Estanligh Or Fe-estabdian Gooa Cragit, inghsding
frow o obtain cradil end how o improve cradil Dures
reparts. $3 for report. Aepors 20, PO Box 10, Colwmbus,
L Bty

PICK LOCKS. REKEY LOCKS, lllustrated manual shows
how. Send $1000 inday 1o Locksmith Training nslitube,
Box 31233, Phoenin, AZ 85048-1200.

ERASE BAD CREDIT AND FILL YOUR BAMK ACCOUNT
WITH CASH! FREE DETAILS. REVENUE MANAGEMENT,
12555 BISCAYNE BLVD., SWNTE B80S, MIAMI FLORIDA
arm

BUY, sail gl Flaa Markels for profit. Book shows how,
510.00. B D, Publishing, 27778 Del Morle, Hayward, CA B4545

HOW TO ACCOMPLESH Anything In Life, Money, Love,
Hanlth, $8.95 FREE with order, Secrets of the Rich. GUAR-
ANTEED. A.C.Emerprizes DpL 101, 91 Paimwell Way, San
Jose, CA 85138

HOW TO FIND GOLDY Stake gold mining claims, Simgple,
easy! Send 3 (refundable). Highgrade-PMH, Box 995, Ap-
18, Calitornia 95001,

LAWN AND GARDEN EQUIPMENT CARE GUIDE 5485 M
Pippin, P.0. Box 7738, Moore, Okla. 73153

“EUY ANYTHING WHOLESALE", Camplete details 5500,
money back guarantee. AVCOM, Box 237, Salt Lake City, UT
BA110-0237

"l'ﬂl ernm Pravent breakdowns, make repains.

money, mom! Book $17500 Fee brochuere

'H'Ii.ﬂl'l'Eﬂ'l. T80 East Treasure Dwept N8, Morth Bay
Village, FL 33141

WORALD WALL MAPS, HUGE 52 x 34" ABSOLUTELY
EXCQUISITE $5.551 1N TUBE! ABBY MAP COMPANY, DEPT.
75, IWANHOE, TX 75847

LOTTERIES "Special Report” - $3.00 - Hdiman RAeporis.
P.0. Bow 5130, Appleion, W 54613
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FLAGS| FLAGS! FLAGS & FLAGPOLES! Free Catalog!
Libsarty Flag. P.0. Box 424P4, Aeedsburg, W) 53350 1-800-
2741001,

PERSONAL PROTECTION ITEMS-pockst sae, onsure
your safety. FREE catalog Fisher Company. S0
Boxborough, Greensboro, NC 27407

FREE! The Best Phalo Equipment Catlalog describes and
llusirates thousands of axciting brand names and wnague
products fof the pholo habbyst. Alse avallable is the Free
Video Catalog iled with he [Fest Aocessories and supples
lor the video enthuesiaat Order one of both. Winle: Porter's
Camara Store, Box 628, Depl. PM. Cedar Falis, 1A 50613 or
call 1-800-553-2001,

LOCKMCKS, Car Openang Tools, Burwmillance Electnon.
ics, Books, More! Catadcg. 22 D0 Michasl Freeman, Box 179,
Huntingron, MY 11743

WHOLESALE PRICES on fools, knives, camaras, tole-
phones. more. 100 pages £3 00 (refundabla). ES Distributing
and Sales, P.O. Bon 484088, Phoenix, Arzona B50TS

MAKE spare vme lun and profitable. Ceialog includes
plans lor backyand projects, garages, barns, sheds, dog-
houses, decks, garebos, playhouses, 10rts, Sandtsoxes. Cost
of 5 55 applied toward first plan purchase. Plans computar
drafted. Malerial list included. Blueprints Plus. 1518 Laws
Avanue. Ukigh, Calid. 85482

SLICK 50 FOR LEAST/BEAT ANYONE. 1-800-537.74932
DEALERS WANTED, FA) Specislties. Bax TTH2, San Josi,
CA B5150

5224 DALY “CHROME PLATING™ Aulo Parls, Moloroy-
cles. indupensive, eaiy. (Fres) information: Chrome Finish
Box 2H5, Waldor!, Maryland 20804

GOVERMMENT SEITED Vehicles fram S100. Fords. Mear-
cedes. Corvettes Chevys. Surplus. Buyars Guide (1) B0S-
GAT-H000 Exi. 5-20024

OMI OIL TREATMENT Box 7601-PM, Tampa, FL 33673
52995 PPD, 1-800-233-2005

MLP.G, Tima, Speed and Distance. True Secref to Higher
M.P G. and Moma Power Mot Carburator. More information
sand 515 95 Draft or M.0. with a SASE To: F. D. Hobarg, Rie.
1. Box 3. Kensingion. MN 56343

BAVE 54000 to 55000 on new cars Booklet 5500 GAP,
Box 157, Dracut. MA 01826

GOVERMMENT SEZED YEHICLES from 5100 Corvelies,
Mercedes, Imgors now Bvailable. For Buyor s Guide call 1-
BOD-333-4100 ext. V-730

VARPOR Carburetor Triples MPG, Fres Information, HER
R PV, Bowling Green, MO 63334

MIRACLE NUT EASY REMOVAL OF YOUR BALL HITCH
5785 V11" NC-NF. Miracle, P.O. 74 Martalie, lowa 52308

FANTASTIC ADDITIVE Coats Internal Engine Parts For
Improwed Gas Milgage Compression And Horsa Power,
Extends Engine Lile 51895 Guaranton - As Long As You
Own Your Car. Donald Phil, 1567 Bediard S, Rahway, N.J
0T06s

GOVERMMENT Soued Vehicles From 51000 Fords,
Chewy's, Corvrties. Eic. Available Your Ama Now. 1-800-827-
10561 Ext. ADOT

CORVETTE insurance Dinl Cheap! Learn Whal Insurance
Companies Don't Want You To Know. Save Thousanos!
52185 for Bookiet. "How To Insure America's Sportscar,”
PO Box 84, Milan, TN 38358

WANTED Jmguar XK, NKE Ausiin Hoaly, Masorati By
Enlhusaasy 214-394-0732

COAVETTES (@ CARLISLE *00. Al Corvatts flea markel,
corral, show. giveawsy and Corvelte Challenge Race Gar
Aeunion. August 24-26. Carlisle Pennaylvania Fairgrounds.
Ses 1000's of Corveties and Corvette itemns on display snd
for sale. Win & red 1968 Corvelle convertibla. Inla: Carlisle
Productions.The Flea Marketears. 1000 Bryn Mawr Rond,
Carliste, PA 17012, Phone {T17) 243-TA55

DRUG RAID SEITURES: Buy Dl Cheap! Cars. Trucks.
Vana Boals, Compariers. Wrile: Seizures, Box 4309-AT, West
Covina. CA G700,

FANTASTIC MECOUNT! “AT 13% OFF. WE MEAN BUSI-
HESS!™ DURA-SHIELD AUTD RESTORATION KIT {CLEAN-
ER AMD POLISH). AS SEEN ON TV, REGULARLY 517.95,
TAKE ADVANTAGE OF THIS SENSATIONAL OFFER. SAT-
IEFACTION GUARANTEED! RUSH 51200 TO: CLP, 2741
HORTH CARLMONT PLACE, BUITE 121, SIMI VALLEY, CA

“DIAMOND-IZE" The incredible formula! Makes waming
pakishing obeolate for four full years! Guaranies satistaction
or your monay back anytima within four years. $19.85 -
Donald Phi, 1567 Bediord 51, Rahway, M 07065

PRACTICAL FUEL SAVING for Carburetors and Fuel
injection, Fres Datais. Eaghe Research, 1-800-663-4758, 1-
G4-426- 7229

AUTO ALARM SYSTEM  Low Cosl And EMective. Easy Ta
ingtall in Any Carl Plans $10. Gene Torres, P.O. Box 254,
Bogota, NJ 07803

{Continued on next page)
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Mwmmm

AMATIMG iefion patented process engine trealment. Cuts
engine wedr 900 saves gas. Only §19.95 MIC Visa, Discover
1-800-543-2083, BAS Marketing, 11865 N. Florida Avwenue,
Dunnalion, Florida 32630 No COD.'s

SLICK 50, BEST PRICEFREE SHIPPING. 1-800-678-T545.
BAC Enterprises, Al 8, Box 8538, Clargmons, OK 74017

FORDMERCURY OWMERS: Troubleshool and repair
your cars EEC IV computer. Tesi tool and instructions
includied, $18.95 ARDEC inc., P.O. Box 1234, Jackson, Cal
95042

CHAMNGE fuel pressure s you drve, Much Betiar Milsage
Patented, Cagla Fusl Regulators 1-800-327-7501

SPALCE & ASTRONALTS

MASA embilems, toys. gitis, coBaclibles. Calalog $3.00.
Refundabie, Collector Trends. Box 361, Daylon, Ghio 45409

BOOMERANGS ... HFTECH DESIGHS. Incredible Re-
turns! World's Beast Calaleg. FREE! Boomaranghan, 18061
M. 3rd, Monroae, LA T1201-4222, PRO-RETURN!

SUPERMATURAL Cloud Muclear Wartare Earth Spin Dis-
ﬁw:i:l §1.00. Mieder, POB 311972, New Brautels, TX
1

SHUTTLE Forward instrument Panal - 14x35 Poster De-
signed For Defunct Theme Park Near KSC. Send $78.85 to
RET, P.O, Box 1102. Cape Canaveral. Fla 32920

REMARKABLY simple, sMective circuits 1o prevent sulo
theft. Plans $5. JAL Electric, P.O. Box 16858, Asheville, NC
28E18

“DIAMOND-IZE 1S DYMAMITE," 4 Yaar Writton Warranty
Auto Body Treatmnnt Makes Wiaxing and Polishing Obsoleta
tor *FOUR FULL YEARS!™ §19.85, £2.00 Shipping, Washing-
ton State Fles. acd 7.6% Sales Tax; The Linro Company, 4171
Whiaaton Way, A8 Sulte-4, Bremarion, WA 98310

ALUTO SUPPLIES & EQLEPMENT

SOUID Brass Tire Gauge Key Ring ENGRAVED With Your
Initials, $12 95. MoCook Reliance, Box 15256, Harrisburg, P
1T106-6255

ENGIMNE OVERMAUL KITS: WHOLESALE CATALDG
£2.00 Engine Service Group, Depl. PM, Box 13053, Langing,
ML 48501

1947-1972 Chavrolat truck parts Call to order catabog
Golden State Pickup Parts 800-235-5T17

HEW! High mileage carburetor blue prinis and mose!
SASE. Chatar Publications. 4822 Lavedll Dr., Yorba Linga, CA
e

ALTERNATOR/Generator  Rebuilding Book.  Prics:
Hedelund Enginesnng, Box 26044, Las Vegas, NV B9126

| CORVAIR PARTS - ovar 5000 CORVAIR parts in 400 page
Hiusttated catalog $4.00. Clark's COAVAIR Parts, lne, At 2.
Shesbistr Falls, MA 0170, 4138259776

SAFER and more comiortable pick-up. FWD, seberban
angine mamtenance Folding adjustable plathorm hangs
owar tires, Frea Details. Laputan. Thouwsand Caks, CA §1356-
B518

DEAD Battory? Power Delay-Off Timear. Lights, Radios,
AV.5 E23.85 Plus 53 5H. Makway Enterprises, 9354 Alder,
RAed Biuff, CA SB080

HOVERCRAFT

CUSTOM crafied fiborglassed hovercrafl, halp design
yours, aporl cruiser work info. $2.00. Alr Monza, 506 Neely,
Lowall, N.C. 28098

HOVERCRAFT Plans Al Sizes. Catalog $71.00, Universal
Howercraft, Box 281, Cordova, Hlinois 61242

AERD-CAR Amaring Hovercrafl buil easily with ordinary
toods. Lewnmower enging pawer. Carfies one man plus.
Hovars, fllies forward, backward Sideways over land/snow
water, Complate constructon plans and brachure. $11.95.
Anro-Projects, Bow 5118P8, Clinton. New Jersey 08809

HOVERCRAFT plans. 3 fo 160hp. information, §5 (relund-
ablej. Seviec, Box BAB, Monros, WA 98272

KITS, VW plans, Free Intormation. Necleric, Terre-Hiule,
Indinna 47807, (812) 234-1120.

HOVERCRAFT Plans, Parts, Kits. Catalog 52 GPL, 2853
Cormorant, Delray Beach, FL 33444-1068

HOVERCRAFT PLANS & PUBLICATIONS Catalog, §1.00.
LAM, Bax 27655, Lansing. Michigan 48903

8BS, RADIO & HAM EQLIPMENT

POUCE-FIRE SCANNERS. CB's. MARINE ZWAY. ANTEN-
HAS. HPR, BOX 19224PM, DENVER, CO BO210

DRECTORIES: Secrat Scanner Froquencies! Federal
Agencies. aic. Big Calalog. CRB, Box 56-PM, Commack, NY
11725,

CB MODIFICATIONS! Freguencies, sliders, FM, amplifors,
books, kils. repairs, high-performance accessones. Catalog
52 CBCl, Box 31500M, Phoenix, AZ B5048

BULLD BIKECAR DetailsPhoto Sea Any Popular Science
Magaring Classifieds

BICYCLES, SUPPLIES

PRIVACY Problems? Hi-Tech Elecironics’ Survasllance!
Detugging! Protection! Catalog - 1-B00-232-8558.

BUGGEDT WIRETAPPEDT Find out fast! Countermes-
sures equiprmant catalog §1. Capn Electranica, Box 586P°,
Bayfield, CO 81122

AERDDYMAMIC HETECH WHEELS Bicycles HPWa
PLANS 519.50. CRYSTAL COYOTE H.P.V., 2000 East Third
Ave, San Mateo, Calif, 84403

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KAATS, Minibiles. ATV & Kits, Parts, Euwn.i.nm
Prices. Largest GSaelection. 80 Page Calalog $1.00
Ratundabin. Kart World, Dept C, 1488 Mantor Awve.
Painegville, Dhia 44077

MOPEDS, Electric Cars, Plus Parts, Manuals Accessories
Uniqua Catalog 5300 Parformance Speadway, 2810
Algonigquin, Jacksonville, FL 32210

FVIATION, HANG GLIDING

DESIGN-Bulld Alrplanes, Hang Glders, Simplifed pulbl-
cations brochure $1.00. MoCoy Aircraft, Sure 243, Box J,
Manhattan Beach, CA 90208

MRBOATS Hovercrall Supplies. Compleled Models,
Plans. Kits, Propallars, Engines. Catatog $3.00. Sportscraf,
Box 64004, Macker, Dk 74855

WORLDWIDE HOMEBLUILT AIRCRAFT DIRECTORY, Ovar
260 designs. Photos, descriplions, specifications. Engines,
supply sources. §30 Spirid Publications, Box 23417-P,
Tucaon, AZ BST34.

RAOOM SURVEILLANCE TELEPHOME 517500, Phana Tap
Carakog $3.00, Listen Electronics, 803 Elgin. Muskogoes, 0K
T4401 - 1-BO0-633-TAPS

MINIATURE FM Transmitters! Tracking Transmitbers!
Voice Desguisers! Phone Dewsces! Deteclons! Kils of Assem-
bled! Catalog §2.00: XANDI Elecironica. Box 25647, Depl.
281, Termpe, AZ BSTAE-5847,

ASSEMBLE ELECTROMICS. Eamn whils you leam. We
supply components. Paymeni sent! Send sell-addressed
stamped envelops. OC Elecironics, P.0. Bax 2540, Newbury
Park, CA 81318

MIMIATURE Electronics like Jarmes Bond. Catslog $4.00,
refundable. FAP Enerprises, Box 51272 Palo Alto. Cabfi,
43004

PROTECT YOUR VALUABLE ELECTRONICS stereo,
computar, FAX. B0% of all elecinonics laiksres are causad by
vollage splkesSurges. AMAFING Supgrassor prolects your
squipmant or pays for the repalr of replacement. guiran-
teed! Frea info. Rubicon Grouwp, 800 § PCH, Swie B2934,
Aedonds Beach, CA 90277, TELFAX (21 0318-2004

BASIC ELECTRICITY Home Study Course £35 Fres Inlo
SASE, Box . Flushing, M1 48433

AUTD PRICE: New car pricing prograem. 510/ disk MCVISA
1-B00-443-5152

anies Emrmmummnw
Knaxville, TH 37022

BUILD Your Own Computer System, Save 5352 You
Select, We AssemnbiaTes! Send 300 To: Designes
Sysiems, P.O. Box 1834, Sutter Creek, CA 05885

GAMES! Ten guahity MacPlus/SE games, §8.95, Reply to-
CompuDeal, P.0. Box 18401, Jacksomella, FL 322450401
o COD, pleasa.

SPACIOUS DESK? ATTRACTIVE WRAPARCUND
WORKSTATION SAVES TIME AND MONMEY, No pawar 100ls
needed.  Blueprints, complele nstructions,  $7.95
Lightspace Design, 118 Chatybes Rdiw1, Raxbury, CTOETAS

VHS VIDEO
MOVIE CLASSICS

FREE MOVIES!! Thousands Avallable! Free Sample Cals-
log/Details. Art, Box B4PA, Kessar. CA 93530-0064

SATELLITE - TV

FREE Catalog - Lowest prices world wide SKYVISION,
27T Collegewsy, Fergus Falls, MN 56537 (B00)334-5455
MM-Internatsonal 216-733-5231

VIDEQCIPHER: Build Your Own Low Cost Videocipher 11
Oparates Withoud Subscription. Kit includes Simple Inatruc-
1ions, Pars List & Cirouit Board. Only $55 00 {LIS). Chegue.
MO-To: CA. Comeas, Box 1327, Halifax, N.5., Canada B3K
4

FREE DETAILS! INSTALL IT YOURSELFI Complate sys-
loms. upgrades. Orbitek Satedlite Communications, Box 264-
MEB, Bohamnia. Mew York 11716-0264. (516) 589-1202.

INSTALL YOUR SATELLITE AND SAVE! Best Brands,
Lowest Prices. BOG-254.2547

VIDEQOCIPHER Technical Manuals including Softwane
Catalog - $3.00. TELECODE, P.0. Box BA26-PM, Yuma. AZ
BEIGE-BATE

STEREQ, CASSETTE TAPES, ETC.

LOUDSPEAKER PLANS unigue pyramid design reduces
slanding waves. improves clanty. Bulld low cost speakers
with high price sound. Send §8.95 DMJ Enterprises, 167
Lamp & Lantern, Buite 154, Village Chasierfiald, MO 63017

SOUND ADVICE - “An Audso Guide To Your Car's Pes-
formance,” Ths unigue aulo diagnostic tape conains 20
common problem noises your car can make. Play it in your
cal's cassatle deck Por on-the-spot comparisons of in tha
quist of your own home. Listen To What Youwr Car |s Saying!
Order SOUND ADVICE — #V1010-CO - 795 joday. Send
check o) POPULAR MECHAMICS, Box 1014, Aadio City
Station, Mow York, NY 10101

TV, VIDEOS & VIDEO EQUIPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION

CABLE TV SECRETS - the gullaw publicalion the cable
companies tried to ban, HBO, Movie Channal, Showleme,
Descramblers, Converters, ole. Suppliars Eist included
53.05 Cable Facts, Box T11-PM, Pataskala, Ohio 43062

CABLE TV DESCRAMBLERS, converters, filters, and
more. FREE 14 page . TW Cable, 12082 SW. 117
Court, Suite 128, Miams, FL 33186 B00-442-5333

CABLE Descramblars Will Baat All Prices, Dealers Want-
ad 1-800-697-3335

CABLE TV CONVERTERS, Jorrold, Oak, Scientific, Atlan-
tic, Zenith and Many Others. “Now ™ MTS Stereo Add-On ..
Muie and Yolume. |deal for 400 & 450 Owners| Visa, MC +
Amex, 1-800-828-TEZ. BAB inc., 4060 Basu-D-Fue Dwve,
Eagan. MN 55122

DESCRAMBLER M3SB. Only 353095 Guaranieed.
Tedamnar, #0168 Wilshire Blwd #8628, Beverly Hills, CA 90211
1-B00-B48-4500

CABLE TV BOXES NEW EQLNPMENT 1 year swarraniy
Lewe-Fair price. Free Brochure ACE Products, PO Box 582
Baco, ME D4OTZ. 1-800-234-0726

DATIONT ZENITH, TOCOM, HAMLIN, OAK JERROLD, SC1-
ENTIFIC ATLANTA. QUANTITY DISCOUNT! ORDER NOW
VISAMC COD B00-962-5836,

DESCRAMBLERS. Complete cable descrambier kit 539
Complele salelliite descrambler kil 845, Special: Combo
Jerroid 400 and SEI $165. Many mare. Free Catalog, MUBAP
Inclustry, Box 531, Brone NY 10461-0208

AIRBOAT propellers, auio engines, adapiers  Asrboat
service, D002 N.W. South River Drive. Building 54, Hisleah,
Florkda X3166

BUILD your own Maciniosh and save 50%. New book
shows how. Freg info, CATMAC's. Box 68708, Porlland, OR
97268

(Continued on next pags)
ALIGLST 1990 131




LIN, SCIENTIFIC ATLANTA. DAK MISE DMLY $60. FREE
CATALDG! GCM, 1032 IAVING ST. #1009, SAN FRANCISCO,
CA 84122, DADER NOW! VISAMC/COD B00-XI7-8544.

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anteed, Catalog 51,00 (Refundable). Camelot, Dept. 44, Box
65, Bristol, Wisconsin B304

LOCK PICKS Maka Your Own Professional Type Com-
plete Orawinga & Plans $10.00. M L Orfiedd, 1747 Live Oak
Bivd. Suite J - 276, Yuba City, CA 85891

MB, P.O. Box 27983, San Diega. T4 92128

CABLE TV DESCRAMBLERS. All mapor brands. WE SPE-
CIALITE IN DEALER PRICING. Tolt free 1-500-327-3407 K.O
Video, P.0. Bow 29538 Minneapaiis, MM 55426

CAMPERS & TRALERS—KITS, PLANS

BUILD YOUR OWM - Travel Trailer - Fih Whealer -
Motorhome - Camper - Pickug Cover - Plans - Patierms - Kils -
Catalog $1 Glen-l, 9152 Rosecrans, Box 1B04/AV,
Ballflower. CA 90708

TRAILER Kit, 4X8 wize, uses standand car wheals. 12001
capacity. §250 00 1-800-288-5558

172 TRAILER PLANS Molorcycle, Utility, Car, Construc-
tion - Strong. Streamiined, sasily buil, Componenl Kis
Catalog $4.00. (Refundable). Tag-Along. Box 15107, Salem,
Of 87308

BOATS, OUTBOARDS, TRALERS, &
KITS

BOAT KITS - PLANS - PATTERNS - WORLD'S LARGEST
COMPLETE LINE - §/T0° - Powerboals - Sportboats -
Sailboats - Trimarans - Dinvghies - Houseboats - Hydroplanes
= Tunnedhulls - Deckboats - Canoes'Strippers - Kayaks -
Dories - HUGE, FULLY LLUSTRATED CATALOG $3.00
{Airmail 55.00). includes Supples Calalog. (Epoxies - Fibes-
glist - Flotation Foam - DESCOVER na dryrol époxy bullding
mathod) - BOOK "Amateur ﬂol.bbulldll‘lg". $&800 -
CLARKCRAFT, 16-F Agualane, Tonawanda. NY 14150

WHOLESALE POWER TOOLS! The bes! pricing and
largest salection of industral quality powsar tools avallabie!
All brands including Skil, Black and Decker, Makita, Bosch,
Porter-Cabie, Milwaukee. Sond 52 for 116-page catalog -
while Ehey |asl! KEL-WELCD DISTRIBUTIHNG, 5447 J Street,
Omaha, NE 68127

BUILD A “WATER STOVE" FOR $100. Mora afficient than
HASAH for 1/30R the cosl Bum mside or outside. LUsa
existing heat distribution system. Provides 100% of heat and
hot water, Pians 320, Information SASE. Turbo Burn Inc.,
P.0. Box 187ES, Spokane, Wik 952160768 (509} 487-3608.

WIHMMTMMWMHH
Licensed

273H Bartiett Bivd, Suile 1668 Memphis, TH 38134

SOLAR & ALTERMNATE ENERGY

SOLAR, HYDRO-ELECTRIC, WIND POWER equipment
CATALDG, $3.00, U5, 56,00 international, WESCO, Box 536,
Redway, CA 55560

BOLTS Screws, Tools, Indusirial Prices Catalogue $1.00
(Refundabie). M | 5, Sule 223, 2400 Black Rock Tpke,
Fairfieid, CT 06430

HOBBYISTS imgeove your LATHE with the ullimate togl
podt systednl KAF, Box TEIC, 5t Joseph, M| 40085, 616-429-
TOS0

SMALL FOUNDRY Furnaces. Supplies Free lilematurs.
Pyramid Products. 3736 South Tih Avenus, Phoenix. Arizona
B5047

STEEL, Aluminum, Brass—Sheel, Bar, Shop Supplies.
Plans. Winvie: CEI, AR, Box 183, Camonon, IL 81423

SOLAR ELECTRIC SYSTEMS! Panels, Equipment, Books.
Free ! SUN POWER - TEXAS, POB 2788, Freeport,
Tawas 77541 (4089) 2338350

SOLAR colleciors you construct. Send stamp. 10908-Pi
Hayverhursl, Granada Hills, CA 971344

SOLAR Shores - Build your own. 12 = 30 Solar Green
Housa Plans - Materials list: $10.99 + 5200 S&H - Solars Sky
Light: §14.85 + $2.00 5&H - Solar Yard Clock- $8.599 + §2.00
E&H to: Solar Shores, P.O. Box L, Wesiernport, MD 21562

FREE ELECTRICITY] inaspensive. Ensy Progel Detalls:
CADRDP, 770 Welch. 34 Palo Ao, CA 84304

HEATING, FUEL SAVERS

BANDSAW BLADES, Any Size, Free llerature. King Saw.
6541 Tidewatar Drive. Norfoli, Virginia 23508

LATHESHNDUSTRIALHOBEY FROM $345.00, METALS,
SUPPLIES. LARGE CATALOG £2.00. CAMPBELL TOOLS
35TH YEAR. 200-D SELMA RAD., SPRINGAELD, OHIO
45508, 1-513-J22-8562

4" METAL Cutling Lathe $118.25 Taig. 15048 Proctor,
Inpusiry, CA 91746

EVINRUDES - NEW 1989 Bargains - Top Brands . all
sites ... $200 handling ... Sect MeCulloch parts
Elecira Marine, 810 Merrick Aoad, Lynbrook, New Yark
11563

BOAT PLANS - PATTERNS - KITS - Hundreds of Proven
designs - 758" - Hydroplanes - Canoes - Kayaks - Aowboats -
Duckboats - Dones - Bassboats - Sailboats - Houseboals -
Sportfishers - Quickaimple Stilchenglue. Tremendous sav-
ingsl 168-page DESIGN BOOK - $4.00 AIRMAIL. Includes
Frea "Boatbullding Supples” catalog Book 312 page
BOATRNLDING WITH PLYWOOD, NEW 3rd Edition Only
3555 GLEN-L, 9152 Rosscrans, Box 1804PMIH,
Balfiower, CA 90708

WATERBUG! Sporibass/parsonal watercrafl. Essily bullt,
fransporiabla. Lumberyard mabenals undes §60. Pholo plans
£20. Bluemax, Bax 456, Wichita Fafis, T T6307.

BANLD sdaciric trolling motor from common hanmbwans.
Plens $5. Plans and Ideas, POB 131877, Staten island. NY
10313

ELECTRIC TROLLING MOTOR PARTS & SERVICE Fac-
tary Authonged.. Service. Pars. Minn Hota. Molorguide,, Nis-
san, Aam. Suzuki.. Sesvice Center Unimited, 1440 Holland
Ad., Sufiolk, VA 23434 1-H00-820-8161. 24 Hr Turnaround

LATHE - Jel 13«<3&PBD 32,989.00 Delivered. Catalog
$1.00 Blue Ridge, Box 536V, Hurricana, WV 25526 [304)
562-3538

WELDERS walding accessories and safety eguipment.
FREE CATALOG of famous brands call 1-800-7T30-5840 or
write: Weldco, 1151 Findiey Street, Cincinnati, Ohio 435214

TOOL POUCHES, Rugged Mylon! Raplace Worn-0ut Plas-
tic. Organize Your Tools Free Brochure Patch industries,
Box 1281, Smithiown, NY 11787

SCREW ASSORTMENTS, BOLTS, TOOLS, BIG D5
COUMNTS. Catalog $1.00 refundable Joa Richard, 955
GConnecticul Avenue, Bridgeport, Connectican 06807

FREE] Waorld's lmading screwdriving bil catalog 101 sizes
17 to 6 long Shockey's. Box 24042, Huber Haights, Ohia
A5424-0042

HEAT YOUR HOME WITH YOUR WATER HEATER, Elimi-
nate Electricity. Cut gas bl in half, Mechanical Drawing
$15.00. Send SASE Energy Saving Systems, Box 16870, Sah
Lake City, Lteh BA116

MAKE YOUR OWHN FUEL - for pennees par gafion! Free
defails! ATA Enerprises, Box BEIA, Lincoln, NE B8508

SHADOW BOXES., 14 Detailed Plans for Home ar Profit,
4,00 Each, List §1.00. Shadow Boxes, Box 935, Radelif, KY
40158

CHILDREN'S Picnee Taple For Pennies. Easy 1o Follow
Plans Send $2.75 to: Kennmelh Hock, 2054 El Centro,
Columisa, MO 65201

1000 WOODCRAFT PATTERNS! Fun, prolilable, shop-
testod dossgns. Catalog + sample pattern 52.00 - Accenls
[BP-80). Bax T387, Gonic, NH (0867

ATTENTION BIRD O'WHERS
BICK and tired of cheaning your bird cage? You'll tee! better
wilh the amazing " Easy-Clean Bird Cage Systern™, Plans and
phobographs $10.00. 9230 Creditview Ad . Brempbon, Ont.,
Canada. L&V 1A1

“GETTING STARTED WITH PVC PIPE FURNITURE™
Cosual, Box 208, Tewkabury, MA 01878

WELDING, SOLDERING, PLATING

COMPLETE Porable Aluminuem Walding Kit. MAB
Corporation, Box 14, Dix., NE 85133 §194.95, |B00) 5352850

KMNIVES, CUTLERY, ETC.

3 =143

FAVORITE WOOD TOYS, Patterns, Parts, Wheeals, Catalog
51.00 Toys and Joys. Box 528M, Lynden, Wash. BE264

NEW! BUILD AMATING LIJUID PISTON ENGINE from
pipe fithngs. Easy plans, Frea information. ABCO. Box 306-
M8, Saminary, M5 30470

RARE, OLD STRAIGHT-EDGE RAIDRS. MEW, STILL
FACTORY-WRAPPED! Found in old wirehouse, Dwner says
bean thers 40 years Brand: Henciels & Hammesfahr,
Sofingen, Germary. Linder 200 avadanie. Minl and perlect—
§79. Golden engraving-589. Light rust-538 Add $6 shipping
& handling Aaron Enlerprises, 3585 W, Spruce, Fresno, Calid
|

ATHLETIC EQLIPMENT AND BODY
ELELDING COLILES

BIGGER, More Powertul Muscles - taster!! Free Booklat!
Univarsal, Box G648, Dotroil, Michigan 48240

WANTED - DETROIT [NESEL 145 AND B3L INJECTOR
CORES. Call Pops Hunter, (800) 2214234,

BUY WHOLESALE! 184 PAGE ILLUSTRATED I‘.‘AT.i.l.m
OF REPAIR PARTS FOR POWER ANMD NOM-FOWER OUT
DOOR EQUIFMENT. M!urSanlEnqlnu.Lmuﬂ
Gardan Eguipment, Chainsaws, Karta, Minibikes, More,
Includes Service Manuals Specialty Tools, Accessories.
Send $4.00. Sav-On-Parts, PO Box 45231, Dept P,
Sornendlle, MA 02145

132 POPULAR MECHANICS

CO-GENERATE Electricity and Profits Your own Micro-
utility. Free Dedails. RRD, POB 2Z21/PM, Addeson, IL 60101

FREE EMERGY| Fual-less Molors and Generalars. HBA,
REP, Bowling Greon, MO E3X34

SAVE Up To 80% On Your Uity Bills Do-it-yoursalf,
Completely legitimals 52 G, Dunithan, P.O. Box 1505,
Lancaster, CA 33509

SAVE UP TO: 40% ON HEATING AND COOLING, £230.00
ON HOT WATER! 80 sasy, ingxpongive ways 10 reduce your
utifity bills. Booklet 3500 Homenergy, Box I747,
Gaitharsburg, MD 20885

HOME WATER RECYCLING SYSTEM Sslf-contained
Flans $10.00. KCJ, P.O. Box 3042, San Luls Obispo, GA
23403

ELECTROMICALLY PROYVEM! 40% Savings! ADDITION-
ALLY, Increases Lights Litetime Fiftylold + Simple, ECO-
NOMICAL—Compans! $8.05. Eaglectric, 2108 E 38th, Erie,
Penna. 18515

SAVE MOMEY and ENERGY Years of research over 100
ways, pamphiel send 53.00 1o: Save Maney. P.O. Box 308,
Agrie. TX TEO20

FULL- 5[ZE PROFESSIONAL PLANS Catalog $3.00 Over
#00 plans for building fine furniture. Furniture Desigra, ne.,
CP-o0, 1827 Eimdale Ave., Glanviaw, 1L BO02E

BUPER woodcraft patterms. caisiog 5100 Crafers
Dedight, 11840 Morth US. 27, Dewitt, Michigan 48820

HUNTING KHMIFE YOU MAKE out of an “OLD FILE™, using
simple ools lllusirated instructions §5.00 10: Handcrah of
California, P.O. Bow “FQ", Baaumonl, CA 52223

PORTADLE PICHIC TABLE, Seats four mdults, made from
one plywood shesll Dissssembles , storagatravel
Flans $4.85 BASE. Jim Murphy, 8TED Hmhl'n-n Morth,
Traversa City, M| 40684

UNIIUE wioad pilaivter dessgna. 7 sels of plans $5.50, K 4 5,
P.0. Box BE4, Aound Rock, TH TBGS4

NOW! BULD YOUR DOG A GDOD HOME! Mew! Easy
Blueprints FREE UPS 54509 DESIGNS, Box 22383,
Savannah, Georgia 31400-2393.

ADROMDACK CHAIR PLANS and caialog Prolessional
plans with full size patherns. §12.00 check or m.o. Regency
Designs chwr 200, 544 Mashville Pike. Suite 106, Gallatin, TH
IT06E




WOO0, WOODWORKING

ETAAT YOUR OWN WOODWORKING BUSINESS - Com-
plete Guide, $385 Salistaction Guaranieed! DMT
Enterprises. P.O. Box 1605, Laconia. NH 03247

EASY to build bookshell speakers, wooden clock, rouber
table. Plans only 53 each Simple Designa, 708 Bernal Ave.,
Lon Angedes, Calif. D023

CUSTOM PICHIC TABLES with elegani walnut finksh. Low
ool Essily build for yoursall or for big prodit. Plans 510,
Sarpen, P.O. Box 60, Dolgeville, N.Y. 13320

WOOOWORKERS  Japanase-Wesiam Warks
bench, Economical, Poriable. Super-Solid Full Plans
$10.00. Stewart, T0 Santa Ana. Long Beach, CA S0803

PLANS, BLUEPRINTS, PROUECTS

POOL ENTHUSIASTS Plana for unigue cue stick rach.
Computer designed. $7.00, Darkroom Devetopments, P.O.
Box 7821, Lowdon, NH 03301

I DISC Sander Plans §5. Alal Enterprises, 208 Parkwood,
Dayton, T 77535

DRILL PRESS / DAUM SANDER. Off shell llems. Plans
$6.00. Mac EnterPrises, P.O. Box 727, Boaz. Ala 35957

ﬂ.‘.l:l Hl:lPh:t WTMTW Hugnud..urnu'.mm-
I, Remowable, For Wark Or Recreation. Easy To Bulld, Plans
And Instructions, Send $10.00. MOD - POO. P.O. Box 158,
Mesw Market, Tenn. 37820

GRILL ON TRAILER PLANS $12.50. P.O. Box 271, Smarr,
GA. 31086

DELUKE WOOOD ENTERTAINMENT CENTER. Compleis
plars, malerial list and instructions. For TV and five or mare
units with siorege. Sand £9.85 plus $1.50 S&H 10. Resources
Eic, P.O Box 301178, Austin, Texas TAT20-1178

CREATIVE Alum/MWood 127 DRIVEWAY SECURITY GATE.
Plans §12.95. Brochure $2.00. Micron, 3558 Countryside,
Glarwood, MO 21738

CAN crusher plans. Emsy Gags 5785 Box 657, Midway

_ City, CA 92655

DOMES
BUILD A Super sulated Dome Home! Send $5.00-

lliustrated Catakog ENERGY STRUCTURES, B89 Wilson, 51
Paul, MM 55106 1-800-334-8144

BUILD YOUR OWN Folding Shop Cranes (Cherry Peclars)
and Engine Stands. $10.00 for sasy o follow plans. Lowa
Enterprises, Dept. M-1, P.0. Box 1842, South Band, IN 456634

ARCH Lewn - Garden Entrance 38X43%87 High. Material
List and Plans $6.95 54T, AL, Box 48, Slonecresk, Ohio
43840

8KY HOOK Amazing Devwice Defes Gravity. Fascinate
Friends. For Template and Instructions Send §3.00, SASE
Beoo G0, Morwell, WA 02081

PROFESSIOMAL Draftors will make Computerized Draw-
ings. Send Skeich for Price Quole, MAG, Box 1784,
Carroliton, GA 30117

AETRACTABLE DOME for clean. warm poots. Brochura,
$1.00. Bridge 5ta'n, Box 543, Nisgara Falls, NY 14305

braal ingects without chemicals or electronic gimamicks. Salw-
laction Guammnised. §595 Mak Stevens, PO Boa 2033
Nempor Mews, VA 23602

AMTIOUE Hardware Sioro Catalog Of Vietonan Heme
Rengvation Products, $3 Aefundable. AD2 Bax A Depl. PM,
Keirersville, PA 18930

WATER is a transpareni, colpriess. tasieless, odorioss
comipownd. I not send $3.00 for information. Aoom #2 Wast
P.O. Box X319, Athabasca. Alberia, Canada T0G 080

MICE chisappear| Harmless harbal contairers sand criners
packing §7.50. Environmental. 1601 Coates Rd., Sioux Falls.
50. 57106

COMPLETE PLANS TO BUILD 18TH CENTURY STYLE
HOODED DOLL CRADLE. Send §4.99 sach, check ar maney
ardar, to; LEXICO Enterprises, Depl. A, B6 Brown St
Croswell, Michigan 48422

LOFTS Prans and Instructions for Dormatories and Apari-
ments Send §7.000 P.0. Box 897, Kent, Dhio 44340

BUILT in stereo speaker system plans. Flush mownted in-
wll units and subwodder. Supsd Hiti, Eady o build Sand
$19.85 to: Technihelip, 1515 N Warson, Sunta 109, 51, Lowks,
MO 53132, BOODSE-0512 MO Vs

HOME RECYCLE CEMTER and Containar Crushaer Plans
plus 50 Energy and Money Saving |deas §8. E-Z Plans, P.O
[Beooe B1A, Elmars, N, 08218

GEDDESIC DOME SHELLE - 35°, 45", 4B' and 60 diams-
ters. WHS Video conatruction $8.00. Canterbury Domes, B15
Ganierbury Ad., Kings Mountakn, NG 28086, TO4T3-T212

GET RID OF GUTTERS! Ramhandlier replaces guiters. No
Clogging, No lce Dams. Used an thousands of homes. Write
Rasnhandler, Box 867-PM, Groens Farms, CT D6436 or
phone 1-800-942-3004,

HANG WALLPAPER Lika A Professional For Step By Stop
Pamphial Seng 3505 Anamco. 1300 W Tennosses,
Mictiand, TesEs TU701

HOBBYISTS Buill This AMATING ANTIGRAYITY GENER-
ATOR Elecincal Phanomana Produces EHect Of Antigrawity.
Essy To Buikd. Complete Plans §9.85. Andre Sampson, 3519
Keston Aoad, Baltimore, Maryland 21207

DRINK PURE WATER Build your own BACTERIQSTATIC
filter. Removes Chionne, Pesticides, Herbicides, effectively,
Bilusprints $10.00. P.O. Box 8124, Tacoma, WA BE409

ELEVATOR plans. Mumerous applicalions. ndoosiou-
door enwironments. Simple. 38,00 CMC. Box 826, Odessa,
Texas THTED

BEER CAN AIRPLAME. Single wing design, hangs out-
dEors, rodates in wind, iemplates and plans, $8.50.
LFB, P.O. Box 88, Mt Baethel, PA 18343

SHREDDER-CHIPPER Uss your LAWNMOWER. maks
compost wood chipa. Plans $8.50. O'Curran Enterprisa, P.O.
Box 815475, Longwood, Flonida 327815475

DRAFTING Table Blueprint. Bulld One Esasily, Inexpen-
sively. $8.00. Diamond Dralting, P.O. Box 313, Sandy, UT
Ba0at

CONVERTIBLE “FUTON" BED FRAME: Plans, Malerials
List. $300, SASE. K. Foley, Bax 470, Nesedham Haights,
Mass. 02194

plans $19.98 Lae Company, Cain Ava.. Leesburg. N.J. 08327

DOG HOUSE PLAMS, three sizes 5500 AS|. P.O. Box
22, Garwood, Mew Jersey 07027

CATALDG of Custom Furmniture Plans For Do it Yoursadfer
$4.50 Retundable. Furmnilurme, 22621 Calwerl 5t Woadland
Hills, CA §1367

ULTRALITE ROWBOAT PLANS fourtesn foel $10000
Otler, 214 2dih Streel, Porl Townsend, Wash. B8368

JUNGLE GYM play yard plans §5 LSASE P.O. Box 130,
Brighton, Michigan 48116

WOOD combination for. swing sandbox 1285 Seven
oubdeor plans $9.00. Stevens Associates, 637 Penngyivania,
Ave. Rochester, PA 15074

CASTOLITE Liguid Plastics. Cryatal clear, color. For
casting, smbedding. coating, fiberglassing, repainng and
reprodecing with cur Mold Making Supplies. Cataliag $2.00
CASTOLITE, Dept. S0K/PM, Box 391, Woodsiock, IL 60098,

AR CONDITIONING & HEATING

51,000 Catniogs Listed Sources for Anything! 5565
Directory, Box 924528, Atiania, Georgia 3034

REPLACEMENT WINDOW INSTALLATION MANUAL De-
voloped By Professional installers Meludes Piclunes And
Buying Guide §7.95, VHS Video 524.95. DuHadway, P. M.,
P.O, Box 11748, FI, Wiyne, IN 46860-1748

BOOY REPAIR VIDEDOS.. §1885.
Triangle Productions 1-B00-562-8855

DECKS. Turn your deck ideas inlo workeng biuapsimis that
you Gan use bo bulld & deck yoursaill, with easy step by step
methad Or choose from B diflerent plans. Send §7 oo
Decks. 10324 Loo Rd S62. FL Wayne, ind 48825,

BUILD Durham Fly Caleher. Terrifically exciling device. All
parts including batiery and metos. 58.00 plus 52 00 postage
handling. See ad page 155 May lsswe P L Incorporated, Box
2517, Holyoks, MA 01041,

WILL Kit guaraniead logal all staies, bonus survivors
gusde 524 55 Kavon. 31512 Qrchard, Willowick, Dhio 44094

VIDEOD'S instructional tests compaiar sofwsme on slactn-
cal wiring, canpantry, plumbing, walding. etc. FREE CATA-
LOGS. AAVIM, T45 Gaines School Aoad, Athens. GA 30605
1-H00- 2254685

SPRINKLER Systern. Plan, build and install your own and
sove up o 50%. §8.75. DKW, P.O. Box TOZ255, Tulsa, Okla.
TATTD

TELEFHONE JACK COMPLETE INSTALLATION IN-
STRUCTIONS. S0 TO:  THOMAS
COMMUNICATIONS COMPANY, P.O. BOX A, LAKESIDE,
CALIF, 92040

MOST REFRIGERATOR REPAIRS are easier than you
thenk! Nio Frean, brazing. theories. Hlustrated Manual demys-
s diagnosisrepair, Drder now- 100 late when il beaks!
$1298 0. Emiey, Box 371, Reno, NV BE504

UTILITY METERS! Desc ! Survedlanca! Unusual
Pubbcations! Videos! Catalog §1.00 - Infotech, Box 4-M,
Carthage, TX 75633

MODIFY LAWNMOWER ENGINES for go-car, genaerator,
compressor, from verlical io horizonial shafl. Run wo
coupled ogether, T horsepawer, one runs backwands. Slep
by siep video $15.00. BUILD 200 amp. portable DG welder for
Iess thian $65.00. S1ep by slep video §15.00. Chares Thomas,
PO. Box 1546, Pearland, Texas 775881546,

Free Brochure Call

ARTS, CRAFTS. SUPPLIES

BEAUTIFUL Quilt Top Patterns. Easy Strip Piecing Math-
od, Request Flaming Star, Ouick Star, or Sunshing and
Shadow. Send 35,00 Ench Ta: Cleo, 905 No, B0OE, Prce, UT
B450T

SGETTING Started in Stained Glass.”
Box 20657, Hanower, Mass, (2239

CLOCK movements, components, plans, epoxy, loll and
arl prnls, shaker pegs, bouch tones, door hamp supplies,
Bibie clocks, videos, irensfar ar, stencis - ower 1200 nems!
‘Wholesake catalog 53.00 (credited). Steebar, P.O. Box 463-P,

$1.00. Whittamors,

AR COMDITIOMING AND HEATING EQUIFMENT, FIRE-
PLACES, PAATS, SUPPLIES, WHOLE-
SALE TO YOU 1-800-5AY-AIR-1

Andovar, W OTEZ10463
CARTOOMNNG, COMMERCAL ARTS,
SIGN PAINTING

SAVE MONEY! Leam Simpla Steps - Eliminate Need For
AC Repmrman 3600 Alcala, PO Box 20284, Riverside,
Calif. 92518

CARTOON fof Fun and Mangy! ! Free Booklel! 1 Cartoons,
Box 406144, Detroit, Michigan 48240

DO IT YOURSELF

B1,4T0 CATALOGS MMRECTORY guide Sources bor any-
thing! §5.95: Cainlogs, Box 1410TAA. Jackson, MS 382346

INSTALL YOUR OWHN IN GROUND SWIMMING POOL for
a5 low as §1,808.00, Cheswick Pools, Al #20. Cheswick, PA
15024, 4712-2T8-5A00 i

BUILD MuBtipurpase 24° X 32" structure yoursel!. 52.00 for
details, C.5 Wood Manipulations, Box 2174, Lyndonville, VT
DS&51

CANOE |n saiiboatl. Informaticn $3.00 1o
Cancd Conversions, F.0. Box 2973, Oiathe, Kansas

PRACTICAL sell halp FIRE RETARDANT for axisting
wood shake shingle rooks. D ped for LS, G "
§25.00 for complele report. C and J Infa, PO, Box 278, Lake
Hughes, CA 93532

ELECTROPLATING. Complale Textbook. Electroplate
MetaliscaMonmatallics. §14.95 Details Free. Tropin. Palm
Bay, FL 32908-0095

ARROWHEAD Making Information $1.00. YHS Videos
§29.95, Shipping $3.50 USA Only. Commons Crafi, Box
E012-M, Central Paini, OR §7502

IN-GROUND SWIMMING POOL KITS including 1 horse-
powar purmp and fifter. Lidetime Warranty, from 51 555600,
50N -TEB-654E collect

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

PREHISTORIC SHARKS TOOTH, Guamnieed Authentic,
aver 15 million pears old! History included. $5.95. Earthly
Matiers, P.O. Box 3631, Pori Charlotie, Florida 33343

NEW TOY IDEAT Neod Access To Toy Companies? Wand
The Compattive Edge? Wa Can Help! EXCEL Ofers Full
Inventors Services 512-334-1200.

MAGIC TRICKS, JOKES,
VENTRILOGLESM

FREE! World's Leading Novelly Catalog 1800 Jokes,
Trichs, Sciance, Spora, Hobbies Johnson-Smith, F-01,
Bradenion, FL 34206-5500

FREE CATALOG: Ventriloqussm, Magic, Clowning, Pup-
patry, Ballooning! Supples. Instructson. Ententain Success-
fully, Profably! Maher, Box 420-PM, Littleton, Codoraco
BO160

MLITARY Medals Catslogue §1.00. Subscriphon Yearly
5800, Varnon, Box 1550PM. Wildomar, CA SZ395-156],

AUGUST 1990 133




FLAGS

FREE FLAG CATALOGI LS. hestorical, infermationsl
Accessoras. Browse 'n' Buy, Box 504-M8, Bohemia MY,
11716-0504

DECALS, EMB1EMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Frem CatalogQuales. Fush Skeich. Stadri, 1P Jane, NY C
10014, (212) Q29-2003

ANTIOUES, RELICS, INDLAN GODODS &
CLURIOS

FREE Lt to Serious Colleciors. 300,000 indian Artitacts,
Spears. Pots. 50,000 Minerals And Fossils Caddo Tradng,
Box 669, Murfreesboro, Arkansas 71958

STAMP COLLECTING

FREE! Big Catalog - New Edition Listing Thousands Of
Bargains On Woridwide Siamps, Packets, Albums, And
Accessories. Free When RAeguesting Slamps On Approval
Buy What You Like. Relum Balance. Jamesiown Stamp
Campany, Depl. EBOPM, Jamesiown, NY 14701

INSTRUMENT Kits! Bullkd Appalachian and hammared
dulcimars, banjos, mandolins; even harps, harpsichords.
Free Catalog. PM Hughes, 4418 West Colfax, Derver, CO
B0

PREMATURE Raactionimpabenca Cured Forever in & 3hr
Bassion of Mental & Physical Exercises, 16yrs Research.
Dociorate.  ScientificSincere. High Sucosss

11 am-1 pm 2126886717

STOP Smoking! No Gimmicks, Mo Bull. Info-Smoking. 211
Elnara, Hendersonville, TH 37075

MASTER YOUR MEMORY Leam powsdul technigues
with this exciting book “How o develop an exceptionad
memary” Order Now - Sabisfaction Guaranteed, Send §6.50
to: Aloberts Intemational Ent., 16225 Monty Court, Aocionlie,
MO 20853

BECOME A Loan Officar/Undarwriter, High Demand Com-
Plete 66 Page Guidelines And Instructions Plus Free Loan Kit
§19.85 Guaranteed. Mission M-u-nm 24551 Raymond,
Suite 270, El Toro, Caklomia 82630

COLLEGE AT A LATER AGE? Guide containg 101 tipa.
Frew details. Candacs Auth Enlerprises, 1427 Mansew Drive,
Dapt. PR, Wastlake, Ohio 44145

WORLD WIDE COLLEGE OF AUCTIONEERMG, INC. [for-
merly Aeisch) Term soon Fres calslog COL QORDON E.
TAYLOR, Box 548, Dapt. 15 Mason City, 1A 50401 515423
5242

HIGH SCHOOL AT HOME, MO CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. OUR 80TH YEAR. Call 1-
B00-238-5500 OR WRITE AMERICAN SCHOOL. DEPT. #345,
50 E. B8TH 5T, CHICAGO, IL. 60837

EDUCATION & INSTRUCTIONS

“JET'GAS TURBINE CAREERS!" Homestudy - theory,
maintanance, overhaul - Diploma awarded, Amencan Jet
School, Department PMI0S, Darby, Montana S9E29.
4563452100,

FREE Gift Wilh Firsl Purchase LS. Approvals And Want
List Service. 20¢ lor Handling. The Stamp Boutique, P.O
Box 456 Madison, N.J. 0TBa0

FREE discount sl reguest countres. IWA. Box 197-C,
Hanlord, CA 53232

FREE sample plus calalog. Jellenes, J4B0 Middhebell
West Bloomiald, M| 48003

50 DIFFERENT Did U5, between 1867 and 1939-%1.00. Ed
Aoush. Box 378, Mansfiesd, Ohio 44907,

OLD US. stamps on approval Sherman, Bax 15355E
Philadeiphia, PA 19111

WORILD Wide Stamps mounled in books on approval 2e
and up. TRAUST STAMP COMPAMY, P.O. Box 100-P.
Jampica NY. 11435

500 Ditferent Worldwide Stamps. Only 52.00" Approvals
Cumabephil, Box 68, 51, Jerome, Canada JTI 5T7

FREE| Mystery Selection With Approvais. Sparhei. 5023
Madison. Spokane, WA §3205

FREE U.5. Mint peciorial sal complate. Minl approvals
Included. Hildebrand, Box 4867, Sania Clara. California
95054

“INVERTED ERROR™ + 100 Different United States, S0e
with approvals, Luray, PO Box TOBE, Silver Spring, MD
20907

ONE! Two! Three! Cent Stamp Approvals, Regardiess
Catalog. Kioster, 4164 52nd 5t San Diego, CA 52105

TERMPAPER asssstance. 18278 papers available! 306-
page calalog—rush §2 00, Resparch, 11322 kdaho, # 20850,
Los Angeles, 20025 Toll Free Hotline: B00-351-0222
(Calilarmin: 2153-4TF-A226)

DETECTIVE Home Stidy Course. Free lapsl pin, cerldl-
cale, great fubure. Professional investigstor School, Dopt,
CP, PO Box 41258, Lo Angsles, CA 90041

HOME assembly. Electronics, sulomotives, crafis, typing.
sewing. Apply Now! (213) 2818111

FUTURE JOBS. Fastest growing s, and what
trasning neadad o gat tham. $6.25 1o Information, P.O. Box
14766, Richmond. Virginia 23221

GET Thal intarview. Get That Job! Guedeiines Ta inflerview
Winning, Resumes 514.95. Al Arsan. 24551 Raymond Way.
Suite 270, El Toro, Calif. 52630

JOBS, Any state. Any occupation, including wm
stale, wl:lh:. Also cruiseships, lugs, ships, riverboals, odl
rigs. W Men. Work month-Home month USA ph.l

FREE CAREER GUIDE. Earn mare morey with Sucopss
Proven dentea DOiploma Courses. Granion
Instituie, 2634 Adelalde Street, West Toronio, Canada. MSH
173

EXTENSION And Post-Graduate Awards in Philosophy,
A, Science, Botanic, Medicine, . Radionhcs,
and others 30 subects Cumicular free {airmall §1 00 refund-
able). Registar, Sussex College of Technology, Highlield,
Danehill, Syssex, England

RADESTHESIA, Radionics and Dowsing, Books, Coursas
and Equipmens. Elecironic Homoeopathy Eguipment. [les-
trated 76 Pags calalogue Free (air mail 3 dollars) Established
over 40 years. Bruce Copen Laboratores, Highiield,
Danehill, Sussex. England RH1T TEX. Tel-0&25-T90214, Fan
DAZ5-TRI0IT Telax 5246

PIAMO TUNING PAYS - Piano funing - Electronic argan
senvcing Leamed easily sl home. Frea booklel Niles Bryam
School, P.O. Box 19700, Sacramanto, CA 95819

HONRESIDENT UNIVERSITY DEGREES. Bacheior's, Mas-
ter's. Docloraies. Accredited, inexpensive, fast. Gredit for lile
exparance. Free sixteen page booklel Or. John Bear, PO,
Box E26PM. Benicia, Ca. 94510

U, 5. 6 Commemaorative Plate Blocks Or 30 commemaora-
tes. Or 200 Used Commemoratives §1.001 Approvals
Gordon Davison, Contoocoak, MH 03229

UMIVERSITY DEGREES wihoul clesses. Accredited
Bachalors, Masiers, PhD's. Free FAC Revealed Thorson-
Ph-E, Box 470886, Tulsa, OK T4147

HIGHLIGHT YOUR AD! Do you want mans visibility 7 You
s oertainly have it The screening process shown hare
coats S50.00 ndsresied? Rates are sill 3865 par wam
nsertion paynble s advance Send your ad plus chack or
mianiry ordes 10 Popular Mechanics Cleasilied, 274 W. 5Tih
Strewl. Mew York. NY 10018

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanbted Free Recording Publishing
Broadway Music Productions, Box T438PM, Sarescta, FL
JX5T8

PARAPSYCHOLOGY course. Diploma Write: Universal
Esctenc, Dept. PMB, Box 392151, Flonida 33158

RADIESTHESIA - Aadionics - Homoeopathic Books.
courses & equipmant color catalogue (pstage 2 dollar)
Bruce Copen Laboratories |established 42 years). American
DOtfices; PSITECH. P.O. Box 291, Wadsworth, |11 50083, Fax
1-708-623-1880. Phone, 1-T08-217-1880

PRAY: Readers Obey Jesus 1127 NE Frith 51, Ocala, Fla
2670

LOCHSMITHING, Liniversal School of Master, Correspon-
dence and Shop Traming, Box 214852PM, Sacramanta, CA
85821

INTERNATIONAL VIOLIN COMPANY, tonawood, iools
vamnishes, parts, acoessones. sinngs, cases, instruments,
Bows. Violin, guilar kits, Calaleg §1.00. Depl. PM, 8026 W,
Belvedars Ave., Battimore, MD 21215,

ACCORDIONS, CONCERTIMAS, Button boxes. new, used,
repairs, trades, credil cards. Castigliona, Box 405, Warren,
M1 48090, Catalogs 3137556050 — B00-325- 1832

ACCORDION Tap Brands, Cordovox. Buy Direct Tremaen-
dous Discounis Trades. accepied. Free brochws. PR
Accordion-O-Rama, 16 West 15th Sireat, Kew York, NY
10011, Phon 212-875-8089,

VIOLIN, GUITAR, elc, making materinls, accessories
books, Caalog, $1.00. Intematonal Luthiers Supply, Bax
580397, Tulsa, OK T4158

BE A TRAVEL AGENT OR HOTEL MANAGER. Trmn ol
home. Write for brochure. Spacily travel or hotel. Amarcan
Educational institute, Dept. 08-08-80, 3787 Main 51,
Bridgepart, CT DEEDE.

LEARN Homoeopathic Medicine or Maturopathy from
Internationally Accredited Schoal, o Professionsl Diptoma
siandard Othar courses Dietetics ARadionics. Estabiished
18461, Prospectus Free (airmall 2 Dolarars) BRANTRIDGE
FOREST SCHOOL. Highfiald. Danshill Sussex. England
RHITTEX. Telax 95248, FAX DA25-TR00G7. Tel 0B25-T00214.

PARALEGAL GRADED CURRICULUM, Homa
Study, Most Alfordable & Comprotensive. 100 Years of
Legal Trmning. FREE CATALOG. 1-800-828-5228.

SCHOOL OF LAW, P.O. Bax 720906, Depl.
PM, Daltas, TX 75378

BAMJO wiopo lessons write: Banjo, AL 1 Box 0P,

Laneville, TX 75667

COMPLETE lihiers calslog Kils, pans. iools Banjo.
guitar, vialin $1.00. String King. Box 0083 PM1, Akron, OH
44305,

134 POPULAR MECHANICS

FBERGLASS MOLDS-Laarn How To Make Tham 2 Hr.
WHI Video §25.00 + $3.00 Posl. Book §13.00 Homegrown
Videa, P.0. Box 4778, Cowina, Calif. 91723

FREE COLLEGE TAPE External Degrees Business Public
Admandstralion, L Grldauh—i.lhdnngr-inh Financial Aid
(600} 777-2000 LaSalle University, Mandeville, LA TOMTD-
4000

overseas. information $5.00. Nationwide Employment, B200
PM, Ceniral, IN 47110

MAKE 53§ the casy wny Complote AUCTION-GUIDE
shows how. Only $1000 Fineling Publishing, Box 2211,
Sandusiy, OH 44871

ARE YOU LOOKING FOR EMPLOYMENT? Try our Clas-
sifind Saction| It costs only $8 65 per word. And, i you wish bo
fur all or part of your ad in bold capital lethers-you can do so for
as little as §1.00 per word additional. Act now! Send your ad
io. POPULAR MECHAMICS, CLASSIFIED DEPT., I
WEST 57TH STREET, NEW YORK, NY 10018

OVERSEAS, To 31000 Daily! FREE list. ZINCPO, Baox
13110, Las Vegas. NV 89112

GUARANTEED! Bes! Pay! Easy-assemble products al
Pugem, (G0 SBG-3614 XTOE0.

GOVEANMENT JOBS §18.040 - 559 23047, Mow Hiring.
Call (1) BOS-BE7-6000 Exi. A-20024 lor current Iadaral list

ATTENTION Excadient Wages For Spare Time Assembly:
WODDWORKING, Cralts, Oihers. Mo Experience Nesded.
Call 1-504-641-TTTE Ext 8318 Open 24 Hours, including

Sunday

EASY Wiork! Excollant Pay| Assembia Products At Homa.
Call S0s-5d1-8003 Ext. 5038,

EXCELLENT Extra incoma’ Easy Home Assambly Work.
24 Hour Recording, (819/066-6083 Depl. 102

OVERSEAS EMPLOYMENT OPPORTUNITIES. Excaliont
incaeme! A new e, Free report! Overseos, Box 8308, Sikver
Spring. MD 20907

AUSTRALLIA WANTS YOUI Big Pay! Transportation! New
Employment Handbook — §3.00. International, Box 19107-
AV, Washingion. DC 20008,

OVERSEAS . $30000 - $75000+ Fres Report!
Employment, Bax 19780-AV, Indianapalis, IN 45218,

HOME ASSEMBLY! Proven products from Real compa-
mies and Mare. Guaranteed! Free iInformation. Seag, 3H3W.
Whaeler, Box 221, Geattie, Wi 88158

F379.84 Weekly Assambling Our Products At Home. [415)
432-7514 [Recorded Messagel

ASSEMBLE Products Al Homsa'! Wide Salection of Jobs.
Top Pay! Send SASE: American Distributors, Box 1356,
Orange. Taxas THEI1

EARN up ta 5280 00 woekly assembling jesmeiry from your
home. Materipls, paymend supplied! immediate npmln;rl
Wrile: NMACD, inc, P.O. Box ZT417-, Albugquergue, NM
Avizs

PATENT AMD DEVELOP Your invention Flﬂuﬂru:l
Patent Agent and Licensed Professional
for FREE PATENT MFORMATION Every Inventor shoulu
Have, Richard L Miller, 12 Parkside Drive, Suite M, Dix
Hills, NY 11748 (516) 4984343

PATENT IT ECONOMICALLY| Froe defails, Licensed since
1858, Aaner Associnles, 2008 Fondulac, Richmond, Vi

(Continusd on rexi page)
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MANUSCRIPT “Royalfly Tidbits™ kor the Litte Guy™, 40
pgs., Included Free with hall-hour conference with retsred
corporale palend aticemsey, 37 years ~indsder ExpeneEncE
handling submified ideas, $39.50, Call 513338-1180 lor
details.

DRAWINGS professionally dratted. Information, §1.00,
I.K.F., Box 268024, Chicago. I 60624

PATENT AGENT, Scoll Ramsey, 5253 Even Slar Place,
Columbéa, MO 21044

IDEAS, inventions. echnology wanied| iIndusiry presenta-
tion'national exposdion.  1-800-208-IDEA.  ISC-PM, 900
Libarty, Pittsburgh, P4 15222

REGISTERED PATENMT ATTOAMEY Donald A

Kattlestrings., 414 Hungerlord Dreee, Rockville, Marytand
20850 1-800-T4B-6216

INVENTORS! Can you patent and profil roim your idea?
Call or wiite for your free inlormation packege. Over &
decide al BErvioR AMERICAN INVENTORS
CORPORATION, B? Broad Siresl, Depl PM, Westlield,
Massachusetts 01086 1-B00-336-5656. in Massachusaiis or
Canada call {413} 568-3753,

FREE heip for invemors| No charge Tor protection lorms
and information kil AMlinted Inventon Foundatssn 1-800-
525-5885

REAL ESTATE FOR SALE Hunting & fishing relmants,
lake & rivar camps. all bypes of wildernass proparties. Call or
write for our NEW FREE CATALOG showcasing thousands
of real pstate values nationwide! UNITED HATIONAL REAL
ESTATE, 4700-PM Bellewiew, Kansas City, MO 64112, Ph:
Toll-Frae: 1-B00-089-1020

ANMOUNCING Homes Buyer's handbook,
repc list your area 1-800-T15-2356 Depl. BABDO

RELOCATION MOMEY Up 10 $1000 cash whan you move!
CanadaJBA. Information §5 RE&F, 75 Brungwick Avenus,
London, Oniano, Canada NBG K5

BARCO Typs Founders. Type and Fubber Stamps cata-
iogue. Mail $2.00 refundable on first order. PO, Box 1011,
Bansanvilla, 0106

TYPE and suppiles. 100 page catalog. $2.00 deductible
first ordar, Acme Type, 1720 N. Marshtisld, Chicage, 60622

RUBBER stamp supply cotslog. 51.00 deductible first
ordes. Star Stamp. 1720 N Marshiiald, Chicago,

PRINTING Presses. new and used supplies, List §1.00:
Turnbaugh Printers Supply, Mechanicsburg, Penna 17065

FREE CATALOGS TEMMESSEE, GEORGIA, Hormes
Land Busnessss. Planse Specify Siale & Property Pre-
lerred. COUNTRY NETWORK, Box 368FM, Gainesyilla, MO
B5655-4532 (417) 6TB-4632

GOVERNMENT LAND OPEN TO CLAM, 20 to 40 acre
locations available jor 520 goemmant foe in Alaska, Arizo-
na, Arkangas, Californla. Colorada, Florida, aha, Lodwisl-
ana Messissippi, Montana, Nevada, New Maxco, Oregon,
Utah, Wyoming, For complle instruclions, maps. filng
forms and telephong helpline sand $20; or for mare indoms-
tian send £3. Publec Linds Titla, Box 2082.X, Grass Vallsy,
California G5545

STAMP holder, Engraved with your mitiais. §8 84 Guaran-
tesd “Qrdir Today™ Sand money order or check Louls
Brown Gilia. 5044 Shirley Ann Drive, Columbus. Geargia
b it

BUTANE Candies - Mo Wax To Drip. Available in 127 And
15" In 18 Colors, Gift Boxed, Free Catalpg, P.O. Box 102,
Duare, CA 91009,

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewelry, Gold Teeth, Rings.
Diamonds, Watches, Silver. Platinum. Mail Arficles Today.
Free gill with Information. Chicago Gold & Precious Melals.
10 South Wabash, Depl. 1258, Chicago, 60603

REPOSSESSED VA & HUD HOMES available from gay-
emmen from $1 without credil check You mpair, Also tax
delinquent fomecloswres CALL (804) 882-T555 EXT H-1T08
for mepo list your ama

BUY IT WHOLESALE

TAKE NO CHAMCES, Deal with otdest. most reliable firm
in obd godd business, Established in 1534, We buy Gold.
Silver, Platinum, Diamands. Highest Cash Free Infarma-
tion Aoss industries, 29-A East Madison. Chacago 60602

BUYING Gaold, sitver, forklidi comacts. silver solder, gold
and sikver coins, GF.. AGP. gold plaied electronic scrap
and eyeglass frames AL Refinars, 652 Myriks 51 Elirabeth,
M. 07202 201-353-5048.

BELTS, Buckles, Hat Tacs, Jewalry, More. Complote lma
fasi sellers. Big Profits. Compigte dealer sel up, Color
catalog §1.00 Anchor. Box 3658-PMA, Morth Providence, R
0x611

CLOSEQUT Jewwiry & Craft Supplies. (Catalog 25¢).
Aousseds, 1071837 Dow, Adington, MA 021747198

FOR Product Development and Pateni Assistance. call
Davison & Associates. Free info. 1-800-677-6362

TAMWAN PATENT AND TRADEMAREK REGISTRATION
Lowcharges. Alfred B Jason, PO Box E2-144. Taipes,
Talwan

PATENT for less than §5.00. Atameys won'l 1alk about.
Guarantead Court legal. For details send $4.00 SASE. Lepat,
Box 112, Ladysmith, Wi 54848

DOCUMENT FORMS, Send 55.00 for do-yoursedl inventor kil
you file with the govarmmeant. Ml 1o Tec. Sendces, P.0. Box
1456, Paradise, CA 95867, Phone (316 BT2-4601

INVEWNTORS: Il you have an invention for sale or licenss,
write for ires bookbet explaining how we can halg you,
Kessler Sales Corp., C-5-F, Fremaond, Ohio 43420

IDEA TO MARKETPLACE: Guide 1o Marketing ¥ our inven-
thonal §8.85 INTELMAIL PO, Box 30501, Amanllo, TX
TH120-0501

ELIMINATE SEARCH, PATENT, MARKETING COSTS! De-
imils $25. o Preview §3+SASE SYL#T80 3605 Arciic,

Anchorhge, AK 89503

INVENTION MARKETING. FREE INFORMATION REPRE-
SENTING MAMUFACTURERS. Peimart, 233 Broadway, Atm
3815, Financial District, Maw York, NY 10007

INVENTORS! Have An ldaaT Call BAPAC for fres infooma-
tion kit Tedl From in US‘Canada 1-800-Z25-5800.

IMVEMTORS! Your first slep is imporiani. For Free advice,
call Advanced Patent Sevvicas, Washinglon, DG 1-800-458-
o352

INVENTORS: Cali TLCI for free information 1-800-368-
T200 24 hours'day - USACanada

LEARN how 1o offer your mvantion for sals or license. Free
bookiet oullines procedures, royally rales, mequirements.
Kessler Salas Corporation, C-54W. Fromonl Ohio 43420

400,000 BARGAING Below Wholesale: Many Free! Liqui-
ditsong . Closeouts |, Job Lots , . Single Samples. Fres
Details. Bargainhuniers Opporiunities, Box 1408-A. Holtand,
Michigan 20452

EARN MOMNEY salling Gold and costume jaweliry, rings,
watches-Buy Direct 130% Below Aeslail Catalog $1.00.
dunkca- P, 50 Greenwich dvo Warwick, RI 02888

JEWELRY, STONES, MINERALS

GOLD, strategec mingrals TOpg book. Several hundred
locathons avallable in Wyoming. Send $37 .50 to: Box 517,
Caspar, WY 82602

TREASURE —Locate quarter mile away wilh ulira
sensitive localor—brochume free. Resasrch Producls. Box
2I0FF0-AMC, Tampa. Florida 33688

FIND Oid Coins, Jewalry, Gold Nuggets. New Fatonied
Aevolutionary Device. Free Calalog. Gardiner Elecironics,
J1ITW. M. 35th Ave., Suite K. Phoenix, AZ BS01T

HOME BASED BLUSINESSES

VACULM CLEAMERS Discoun! Pnces” Mew Aainbow
5509.95. Kirby. Filber Queesn, Tri-5tar, Panasonsc, Delails:
ABC Vacuum Warshouse, 8720 Burnel-PM, Aushn, Taxas
TATST, (512} 458-TE43

MILITARY Surplus For Men, Woman, Ghildren 1.000s
Items Maw And Used. 24 Page Calalog $2.00. Crazy Johns
Swrplus, 2011-M Noosaneck Hill Rd., Coventry, R 02816

14K GOLD, SILVER Chains. Whosesale Catalog $2.00
Mini Tima, 8411 Pacos #G, Denver, CO B2

MAKE A BUNDLE working part-lime wilh these proven
home businesses! Free cetails. Palalne Publishing, Depl.
465, 41 Pepper Reoge Aoad, Stemiord, CT 06005-3298

PLASTERCAAFT . . Prolitable Home Business 3000
Molds Awailable. Details  Lynnette, B251C Menipark,
baantar, Oheo 44060

FREE inlormation Starter & ARernator Rebuilding Box
422, Seymour, TH ATHES

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

NEW ACTIVE NAMES! MIXED STATES! IMMEMATE
SHIPMENT! Adhesive Labels. HOTLINE Opporiunity Sesk-
ers 200510, 500815, 1000525 OTHERS| Advan, Drawer B2,
Shalley, 1D 83274, Visa'MCAmMEx 1-500-F82-3666.

MAILORDER Buyers Lisia Availabla for Immediate Use!
Computensed on Peel and Shck Labels i Zip Code Ovdar.
Guaranised Daliverable! Far Complete Details Send SASE
To: Leslis Hammond. B538 Norwood Flace, Rosemead, CA
|

HEW MAMES DAILY! Firs! ordar “TRIPLED FREE! SAME
DAY SHIPMENTT Adhesive labals. Eager opportunity seak-
s 2005, 50059, 1000515; 2000524, 5000546, 10,000/
552 Orthor Lesis Avaslable, LIST-MASTERS, Box 425-BR. My,
Senai. NY 11768, VeaMC/C0D orders call B00-356-B564.

REACH housands adwertise in monthly magazsng, onby
75¢ & word, SAA Publications, Locust Drive, Brewster, NY
10508

FREE Brochures. Repair Air Conditioning. Refrigeration,
Gas Healing, full instruchons. Dooleo, Inc, 11252
Goodnight, Dallas, T¥ 75228

REPAIR lawnmowers thousands of parts and lools whobe-
sale list 50¢. Ellwangar's. PR, P.O. Box ¥, Ponl Jonas, NY
1277

T-SHIRT PRINTING machine under §25.00, plans 55.95. T-
Sign, 1552 Poa, Akron, Ohio 44306

MAKE MONEY IN SPARE TIME. Earn Genesous commis-
ERONE &8 & SUBSCription sabes represeniative for leading mag-
azines. For full details and instruclions, send this ad with your
name and address 1o POPULAR MECHANICS, Depl AB-M,
250 W. 551h 31., New York, NY 10018

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Eam
waakly COMMEEaIaNS showing our axciting lme of Calendars.
Pens and othar popadar Advertising Gifts. Prompl. parsonal
sorvioe lrom AAA-1 Firm. Our 8131 year. No experience
nacessary, Mo investmen! of Collections. Sat your own
hours. Full Teme Pobential! Wrile oo Richard Lowe,
HEWTON MANUF COMPANY, Dept JPMACE
Mewton, lowa 50208 51570924338

GOVERNMENT HOMES Iram 51 [U repalr). Delinguint tax
property. Repossessions. Call (1)005-687-6000 Ext. GH-
20024 for currend repo list.

HEW. Aeal nstato fujum Prolessional marke! investigas-
fion. §3. Worldirade, Box 2458, New Britmin, Connecticut

MAKE Rubbar Stamps, Highly ProMable Free delsils
Stamper, P.O. Box 22809(GX). Tampa, FL 33622

MANUFACTURER ol sxclusive slectronic producl needs
salesmen, Patrick Holtay, 44568 4%th 5t Monh, 5t
Potersburg, FL 33709

PRINTING PRESSES, RUBBER STAMP
OUTHFTS

TYPE for printing and stamps. Catalog §2.00 deductibla.
Quaker City Typa, R.D. 3. Box 134, Honeybrook, PA 18344

WHOLESALE digiributors, 3000 last selling products!
Catalog $3.00 Refundable BOS, Box 6, Pargon, indiana
46186
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1Z2% PROFIT Meat Big Demand Far Ralief tram driving
fatigue, stress, pain! Mew Woodbeaded Massags Cushion
Free informations. 1-800-998-1089.

BUSINESS OPPORTUNITIES

MPORT-Export opportunity, profitable world-wede, mail
order business from homa, without capial. We shap plan tor
no risk axamination. Experisncs unnecessary. Froe Report
Mallingar, Depl. A0S, Woodland Hills, Califormia 91387

POCKET WATER FILTER STRAW. Pure Waler Evedy
wheare! Even Cwerseas! 407-738-5300

HUGE PROFITS! LEARN VCR CLEANINGREPAIR.
Awand-Winning Video and Training Manual Revoals MON-
EY-MAKING SECRETS! Prior Experience nnocessary From
Exciting Datails: Viejo Publicalicns, 1540 Wilahima, 310, PR
Los Angeles, CA 80010

£225 DAILY "CHRAOME PLATING" Auto Parts. Motorcy-
cies, inexpensive, easy, (Free] information: Chrome Plating,
Box 2285, Waldorl, Maryland 20604

$100°s From 510.00 Wood. Details Plus Sample 3500
Mcraft, Box S40°, Alaxandria Bay, NY 13607

LET The Government Finance your small business
Grants/loans to 500,000, Frea econded messaga; TOT-445.
B500. (KI3)

LEARN 99 profilable home buskness opportunities. Eam
$1000's, Free Detalls; SASE. Patty Drell Gis, 15 Dorsen
Placa, Shirley, N.Y. 11967

EASY 5500 Woekly, Working in your Spina Time, Frise
Datails: GC Industry, Box 73127-XPM, Washinglon, DC
20009

YOUR OWN HOME BUSINESS PROVIDING A NEEDED
SERVICE ONLY $£35.00. EFFCO, 3000 WORRELL RD,
WILLOUGHEBY HILLS, OH 44004

340,000 ON '3 ACRE] Niw Hydropomics - INEnpensive
plagsant, practicall Fres mformation, Aohin's. Box 1214,
Frarkiin, TH AT085- 1214

LEARN Sewing Machine Aepaiing Men, Women
Lucrative Profits Gressiin Corespondence School, Box
5104, Spance: kowa 51300

BIG PROFITS! REPAIRING WINDSHIELDS and plais
glass. $70.000 yearly Cell 1-800-441-4527 for FREE datails
Gilass Technology, Ine  Depl 80P 434 Turner Dr Durango,
CO 8130

14847 HOMG KONG-TAIWAM Products Cheap. Small
lots. Some samples free Harbor, Box 19PWE, Yuba
Ciry. CA @5892

RECONDITION BATTERIES! Easily Earn Hundreds
Weakly, Unbold Secrels Free nlormation. Batery Outlel,
Box 3300M, Hickory, M.C. 28803

§$1,000 WEEKLY AR TOOL REPAIRING. Instructions
Farts and Tools Wholesale Free Detadls. Box 534, Wichits
Falla. TX 7RI

$1.000°S POSSIBLE. FREE. Stamped ervelops: Progress.
Box 93248, Los Angeles, CA 80093

$382.00 From Sguase Fool Plywood (Huge Demand)
Aevealing Prood $1.000  (Refundable).  Woodwin,
Bridgewatar, Mass, (2324-2099

VENDING MACHIMES. Mo selling. Rowas aam amazing
profits. “Big Catslogue FREE " Parkway Corporation, 1930
PME Greenapring Dwve, Timonium, Marytand 21093

MAKE HOMEMADE BOOWLETS. |ve sarned $187,000
with mine. Free information. Falcon, PO, Box 5320
Sevarville. TH 37864

LEARM Gobd, Silver, Platinum Scrap Recycling Business
Froa information: Recycling, Bax 11216F, Rena, NV BS510-
1218

NEW! GROW EXPENSIVE PLANTS. SELL FOR 2.000%
PROFIT. Frea information. Growbiz, Box J06-MB, Serminarny,
M5 39478

$10,000.00 MONTHLY TAKING PHOTOGRAPHS AT
HOME! HO EXPERIENCE. (213) S45-0997 (90 SECOND
RECOADED INFORMATION)

5473 “FOREIGM TRADE™ CATALOGS DIRECTORY
guide. Sources For Everything'! 32 Countries. §595.
Catabogs, Box 14107FA, Jackson, M5 33236,

LEARN 1o build your own mail order business. bookist
§14. Zols Enterprises. Dept. A, Box 5495 Kennowick, WA
B30

EMNGARAVING - Mew, Ouick. Suparior Engraving Method

Taugh With Video And Audio Tapes. Plus

Manual. Satisfying, Exiremaly Lucrative, Lifsiong Profession

= Mnywharm! Complele Course - §1.500 Sand §i0 For

Exampées And Detadled Enlighiening Explanation Too

Finegold Engraving Inc. Box 35 5t Pelers, NEW 2044,
Sydrey. Australia

EASY waalth producing business we show you how
Write: Books, P.O. Box 1951, Batler, PA 16003

MAILOADER OPFPOATUNITY: Start profitible hormes Dus-
niess withoul experience of capital Inlormalion Tree Mail
Ordes Associates, Dept. 650, Monbvala, MJ 07645

RECYCLE METALS. NO, NOT BEER CANS! Ensy 5458
waaklyl Free mnformation. Recycler, Box 1214, Franklin,
TH ITDES-1214

BIG MOMEY REPAIRING AUTO WINDSHIELDS. Supplies
and free information. Grubbs Glass Paich, P.O. Box 243
Manticello, AR T1655, 501-367-5155 24 Hre

BUMPERSTICKER Printer. Cheap, simple, poriable Free
dataits. Bumper, P.O. Bax 22781 [GC). Tampa, FL 13822

PROFITABLE Gold Foll Printer. Personalire business
cands, pancils, malches. Free detalls. Gold. PO Box 24066
{GC), Tampa, FL 33623

MAKE High Profil. Hot Salling Licensa Plates, ﬁlqn:
Vacumagic, P.O. Box 24986 (GC}). Tampa, FL 33623

$400 daily recycling “Fres Tires ™ Yes! (Frea) miormation
Winana, 771P8, Battle Ground, Washinglon S8604-0771

DOPERATE HOME BABY SHOE Bronging busmess. Polen-
tiad uniEmitesd! Kits, Supplies, Stome Dsplays. FREE informa-
tion. 1-B0O0-E35-3431.

VINYL'S whara tha money i8] Professionally mpair, refin-
ish, recobor furniture. Quick, sasy. Two small £20 jobs a day
eamn you §1,000 a month, Homes, cars, offices, restaurants.
unimited customars. Start earming atter a few days praclice
Dotails froe. VIP, 2007 Montrose. Chicago, B0818

HYDRAULIC JACK REPAIR MANUAL, CATALOG 510.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWMSVILLE,
TEMAS TRE20-4157

PUAMND Tunang quéckly learnad with home shudy courses
Dipdoma granted. Amarican Tuning School. 17050 Telter
Drvwe, Morgan Hill, Calif. 95037

e POPULAR MECHAMICS

FORMICA: Aepair Burned and Damaged Counlertops
WITHOUT REPLACEMENT! Ousch. essy lo 3500'daey.
Change Countertop Colors WITHOUT REMODELINGT Atil-
s of apariments, homes pay profitn immadiately Detads
Froe| 20828-9T47 Infroductony Videotape §T74. Renew-AN,
Hox 9900PC, Vancouver, WA BA5E8

MAKE Aubber Stamps Highly Profitabls Free detais
Stamper. PO, Box 22809 (GC). Tampa. FL 33622

SCAEEM Pnnt T-5hirts. inexpansive kits. Free Details. T-
Printer. P.O. Box 23881 (GC). Tampa, FL 33623

BATHTUB REGLATING, product sales. service and Iran-
g, Call Unique Coatings Corp. (404) 9450072,

ALUMINUM SCRAP - Aacycle Yoursell - MAKE UP TO
$25.00/POUNDI FREE Information; Indusirial - PRBG0, Bax
127, Mezandria Bay. Mew York 13807

EXTRA INCOME. Asssmble products sl home. Mo experi-
ence. Details. 1-813-530-56TH. Exi. 688

5200 - 5500 weakly—AT HOME! Mo gimmicks - Delails
FREE! Homeworkers-B. Bax 12997, PGH, FL 13420

GET RICHY Secrsi lsw smashes debis—brings Cash,
Credit! FREE repo!! WealhkivB, Box 32388, PGB, FL
M0

TAKE PICTURES lor profil. Camera Ventures, Box 771,
Lamar, GO 81052

START A Million Dollar mail arder business. We drop-ship
2055 best selling products. Lowes! below whiolesale prices.
immediate delivery. Speciacular home DURNESS OpE-Oriuni-
fy. Frow Book, SMC, 5401 De Soto Avenue, Depl. 2020,
Chatwworth, CA 51311261

FREE Sampia! Miracle Polishing Cloth. 562% profii plan.
AAS, 1312-PM Washington, 51 Louis, MO B3103, {314) 241-
Baia

READ Books for pay! Call 1-900-84T-T700 ($0.9%/min} or
Wrile: PASE - AW1, 161 Lincolnway, North Aurora, IL 60542

GET RICH! Amazing plan brings 53,345 in 21 days. Wit
Omega. Box 4309-A%, Waest Covina, CA 91791,

FLYWING BLINDT! Got latest info on thase ads! 1000 tully
ressarched For top producers, write. Databouse, 15161
Moadhel £T0PM, Sspubseda, CA 01343

HOME assembly work availablel Guaranbesd Easy Monay!
Frea Dataits! Homesworker, Box 520, Danvilie, NH 03818,

MAKE 57000 Monthly as Loan Broker. Mo Investment
Froa Datails: Fiancial Box 3578-A. Anaheim, CA 92800,

$45 PLUS PER HOUR HANDYMAM. Full time, Part tima, o
fire athers fo work, Mo axperence of imesiment reguired.
Free infoemation. Craftsman, Box 785, Sparks, NV B0432

LAZYT BOREDY 5500 DALY TAKING PHOTOS FOR
LAWYERS. START UF PACK 53 CORONET, BOX G,
TRURD, MASES. 02658

DRUG RAID SEITURES! Buy dift cheap. Cars, houses,
boats, compaters, furniture. Write: Seirures, Box 4300-AP,
Weatl Cowina, CA S1Ta1

SELL BOOKS BY MAIL Tremendous profita! Wide selec-
tion. Free information’ Mascos, Dept. 18, Box 8308, Siver
Speing, MD 20807

RECORD VIDED TAPES .. At Home $5.000 Manthiy
Possitle. Mo Parmography. Free Details, Write: CMS Video

Company, Depl 18, 210 Loma Sguare - # 163, Birmingham,
AL 35216

MAKE 515000 MOMWTHLY! Easy! Mo Invesimend
McDowell, Box 5526-A Diamond Bar, CA B1TES

EARM MONEY FIGHTING AR POLLUTION] Free taped
report, Clark, 1710 Bowline, Houston, TX 77062, (713)488-
a8

$10,000 MONTHLY Taking Pholographs af Home! Wark
only 5 Hours Wesakly' Call recorded mesasge. [303) 874-
B155

$87.500 yearly “haddan = your compuber? Yes! (Free)
raport Simpson, TT1PM, Rattie Ground, Washingion 98604-
arm

T TELECOMMUNICATIONS BUSINESS, START-UP PACK-
AGE §5.00. Foster, 17309 Meirose, Southfield, Mich. 48075

OVER 513,000 MONTHLY. Amazing Direct Mall Opporfu-
nity. Details: 1-212-978-4023

ASSEMBLE PRODUCTS AT HOME, Many opportunities
paying High Weakly Profits presently availabie without
imvesimanl Write: Businessas-H, Box 9008, Baldwin, New
York 11510-5008

§4,000 WEEKLY helping United Siates government No
oxpermncs DETAILS 1-813-830-5473

Money-Making Secrel, The DISABILITY COMSULTANT.
Free Brochura, 402-97R-TATS 24 Mrs

900 OPPORATUMITY Dffers invaatigaled - TS realishic
Racdwood Institute: 415949-1489 (recording)

VANCED, YOU'LL SAFELY, EASILY AND IMMEDIATELY
EARM 350+ + MOURLY. SUREFIRE, LOW COST START-
UP, HOT FANTASY! ONLY $1§ AND GUARANTEED-DIAL
HOW! CHARGE CHECKS. 1-800-257-3425 (CALIF. 1-800-
255-3825)

52000+ Per Wesk Servicing VCAs, Hands-On Training
Fres information Package 1-800-B88-3588.

BIG $35' Follow My incredibly Easy Plan! Aush LSASE
plus 53 1o° M. Disnay, 10768 Fanwick Rd., San Diego, CA
92126

MAKE MONEY SPARE TIME. Booxlet §5.55 JB. 8444 N
17th Ave_ Phoenix. AZ 85021

10,000 TRADE MAGATIMES available covering all busi-
ness caftegorios. For specific list call (4073806608

ENTREPRENEUR revoals sacrets $4000.00 manth delails.
Success, 31512 Orchard, Willowick. Ohjo 44094

SATELLITE TV BUSINESS no exparience. high eamings,
oparating, installing, servcing manuasts, wholesate distribu-
fors list, 320 VOTECH, HCRO3-848, Grand Marais. MN 55804

300,00 PERA DAY for MAILING LETTERS! Details FREEN
MoneymakersB, Bax 12368 Palm Beach Gardens FL
ki

SELL HOMEMADE REPOATS. BETTER THAM BOOK-
LETS. FREE REPORT. Send SASE- Seton Publishings, P.O.
Bax 1474, Dapd. 4, Lakewood. b 08701,

CLASSIFIED Advertising! Make Good Money Placing Ads
Like Thes Oine. More info 7 Send Business Size SASE. MR
Publishar, 3965 Gouth 515t Strest, Milwaukes, W) 53220

MAKE §$1,000's MONTHLY! Detalled instructions. 5200
EH to: MBD, Box 46581, Badiord, OH 44148

PRAOFITABLE sawcrafl. Write: Woodcraht Wildlife, 7411
HYZ3E, Fond Du Lac. Wi 54535

EXTRADRDINARY PROFIT POTENTIAL FAX-3 16ih Fasi-
w5t Growing Franchise. Join The FAX-8 Network Today. Call
B00-T27-2290

MAKE S50/HR WORKING EVEMINGS OR WEEKENDS in
youl fwn slechionics business. Send for fros facts, MIEP
Incustry, Box 531, Bronx, NY 10461-0308

START & hame business in spars fime. Maks sxirs monsy.
Deatpils free. R Sullan, Box 14058, Rochester, MY 14614

525,000 for a few hours work incredible book shows how.
$10.95 money back guarantes. Stankey Gratz, 2101-Dupon
Ava Mo, Minaaapodis, MM 55411

LEARN HOW TO WRITE MAIL ORDER ADS THAT SELL.
$712.00. MUA, Box 321, Clearwaber, Florida 34817

[Euﬁlﬂmmm




BUSINESS OPPORTUNTIES
{Continued from preceding pege)

ADVERTISE Fres n 550 Magaznes, £5.00. Diractory. Box
11N, Atianta, Geargia 30301

MAILORDER Books. 1,000% Prolil. Secico, Box 1140,
Clearwaler, FL 34617

MEED A NEW PRODUCTT? WITH 500% PROFITT Send
$295 for brochure and sample too Oak Specialties
International, P.0. Box 853, Newark, IL 60541

START Home Businesses with Detalls. Free wdormation
A Dhwlin, 3081 Ladd Rd , Terre Haude, IN 478056760

LY REPAIRING SMALL CRACKS IN WINDSHiELDS NOT
THEM, CALL TOLL FREE 1-B00-B26-8523 (US
OR WRITE: THE GLASS MECHANIX BNC., 10170

NW ST.. SUNAISE, FL 13351

BUCCESS! Ineresied? Fres informalion, amazing money

making opponunities. Business Concepls, 7739 Broadway
Sulie #1518, Tucson, AZ B5T15

BIRDBATHS. CONCRETE LAWN ORNAMENTS. Maka,
Sall Fas CASHI 450 Maolds Available. Detals §1.00. AmesCa,
Box 638-P, Oitawa, KS BE06T

PROFITABLE Gaold Foil Printer. Perscnalize business
cards, pencils, matches Free detaits. Gold. P.O. Box 24886
[GG), Tempa, FL 33823

MAKE MOMEY! FANTASTIC OPPORTUNITY N YOUR
SPARE TIME! Learn How 53,00, MMC, Suite 28, PO Sax
754, Hopatcong, NJ 07843

SUCCESS - HAPPINESS - WEALTH Survival books help
you improve your e, Free Details. Joseph Capra Publish-
ing, 2271-F Paimdale Bivd, Ste. B-24, Palmdale, CA 51550

F1B04 MONTHLY! Buy'soll used cary [spare-lime), FREE
Dataits. Autonel. 507 Oak Drive, Friendswood, T Tr546

GRAFFITI Removal Service Chwn Your Own Business. Frae
Info. 275 5. Roberison Bi, ¥E Box 4, Bavardy Hills. CA 5011

ARE you itching 1o make more money? Detmsls: Grayco,
16123 Crystalcreek. Cerdlos. CA BOTD

FREE catalog of Proven Money Making Home Businessas,
#10 SASE. GAP. Box 157, Dracul, MA 1826

SELL PHOTOS FOR BIG PROFITS. Report 1ella how,
whene. whal's wanied 5300 AAB Associales 12 Pairice
Piace, Essex Jei., VT 05452

MAKE §750 MNEXT WEEMKEND 5855 for booklat,
Metropaiitan Publishing, 8 51. Marys 5t., Boston, MA 02115

LOTTO BREAKTHROUGH linds best numbears. Fres infor-
mation. Pedring, Box 1721, Auburmn, MY, 13021

EARN MONEY with t-shirts, | do, Exciting detmils 51.25
Exced, 2801 Westfiedd Rd., Moun? Airy, N.C. 27000

MAKE Big Prolits—import and Export repod, includes
Dvop Ship Dérectory. 5500 Déllard Enterprses, 106 N
Topehka, Lubbock, TX TB416.

MANKE $50.000 weekly distributing unique packages 35 00
Box B10, Did Town, FL 32680

NEW BUSIMESS SUCCESS! Exciting, sy 1881 cuts your
risk! Valuable, ORMIIMAL information can save §1,000s
$8.00. Bolenz Emierprises, 3887 Green Valley Parkway
#2030, Henderson, NV 89014

START LUCRATIVE HOME BUSINESS AND GET RICH
FAST, FREE DETAILS: KAE Products, Box 1832, Ames, lowa
5000

1000% profil’ Self-capitalizing home business. Free re-
porl. Phosnix, 457 Main 51 Suile 116-PE. Farmdale, NY
1735

§1.000 IMMEDMATELY! Fush SASE Success Unlimited,
Box 462-M, Fairfield, CA. D4533

DOUBLE YOUR SALES. Frohessional, Praven, Guaren-
teed Method! FREE INFORMATION. ABC Publications. Box
E11745, Por Hunon, Ml 48081-1745.

$400 a day recyching wood pallets. Guaranteed. Send
$4.85 for manual. Recycling, 19040 F161h 5E. Maple Vallay,
WA B8038

HOW TO Stant Your Own PROVEN SUCCESSFUL Busi-
ness Al Home GUARANTEED FREE Literature, Cascade
Publishing. 6424 5. E 135¢h, Poriland, OR 57238

OPPORTUNITIES in Mallorger: Profitable home busingss
Mo expariance. Free inlormation. Satem Publishing, Box 38,
Carpaniersvilke, IL 60110

GET RICH AT HOME! Maka your harlune selling home-
made bookiats by mail. Complote rancal revenks
how, Only $6.00: Finsline Publishing, Box 2211, Sandusky.
O 44871

$1000's Monthly From Home Satisfaction Guaranteed Mo
Gimmicks. Just Real Proven Facts For Free Informaton
Write: Success Unlimited 8348 Adams Stroet. Dept. PES,
Lemaon Grove, Calif, G2045

HOW TO MAKE A FORTUME A1 Home In Your Spamn Time.
Free Detalis. Desley Publishing, P.O. Box 6100-8. Toledo,
OH 43614,

HOMEWORKERS MEEDED| TOP PAY Thess words can
maan FRAUDI Profitable homework is possibile but don get
taken| Free Repont Send long SASE to: Consumer Afair,
Dept-168, Box 5135, S0 Paul, MM 55108

SUCCESS! MONEY! POWER! You con have it all. Frea
Literature. Tree Leaf Company, B07 Paali Ave. 5 E , Atlanta,
Gaorgia. 30316

MAKE MONEY IMPORTING LEARN HOW plus 450 compa-
nies 1o buy from §10. T. Enterprise. PO Box 84T16
Okighoma City, Okla 73143

MAKE §750.00 THIS WEEKEND FROM YOUR OWHN HOME
with litta or no money. Send $12.95 lor book that shows
how. Global Publications. P.0O. Box 20149, Shaker Heighis.
OH 44130

WIN MILLIONS GUARANTEED. §1.00. Foster,
Mairosa, Southisald, Mech 48075

HATIONAL Companies Seak Homeworkars! Many - High -
Paying - Jobs!| Enclose Envelopa For Fres Guide' HomaeData,
B186, Fort Lee, b 07024

17308

MILLIOMAIRE Mailorder Expart Revaats Money-Making
Secreis. Froe, excding hour cassetta: Mel Powers Mo
Holtywood, Califarnia 81608

PAY.DUAY, Mail Order Guide Get Siared Today, Don't
Maive The Costly Misliakes Othars Have Mage. PAY.DUAY,
Wil Hedp You Step By Step Inlo Your Cwn Businass. $20.00
ML Oirfiold, 1747 Live Oak Blvd,, Suite J-276, Yuba Cily, CA
85851

SECURITY Leather Pouch pinned inside waistband for
back-up money and spam keys especially good when
iraveling. Don't wait till you lose your wallel, Order Now
§7.75 post paid. Satstaction or monay back. Sacurity, Box
15095, Pinaltas Park, Florida 34668

MOST Successhul Rouleite Sirategy in the World 550 1o
Abeyia, 416 W. Gladstone 51, Sulte 198, Glendars, CAS1T40

GET %20,000 WORTH OF FURMITURE FREE. PLUS many
more exceptional Deals. Fact Filled Bookle $500 ECL,
PMOBE P.O. Bow 789, Deer Park, NY. 11729

AMERICA'S FINEST CONSUMERS BENEFIT BERVICE is
providing thousands of consumers access to over 250,000
(0@ quality, brand-nams products—all st guaranbesd lowest
prices anywhaere. Save on everything rom VORS, home
applicances, compubers and furnifure 10 8 new car or boal.
Other discount services and benefils include Substantial
savings on; Hoalih insurance, travel, and acoommodations,
legal servioes, groceries, prescripbon drugs and much
more . send today for free information and begin getting
MORE for LESS, Write to. Uiimate Savings, 2117 Marathan
Siresl, Marahiiald, W| 54448

ATT: ALL PM MAILDADER ADVERTISERS. PLEASE GET
YOUR ORDERS IN TO US BY THE Sth OF EVERY MONTH.
AEMEMBER SKIPPING ONE MONTH MEAMS LOSING A
MONTH'S IMCOME! DON'T LET THIS HAPPEM! STAY ON
SCHEDULE!

OF INTEREST TO MEN

MACHIMED from ingot of solkd brass, Buckles for men
Bealts of soft 14" wide Kentucky harmaess leather. $60.00
valuse only 53500 Include waist size. Danter Enginsering.
P.0). Box BE. Ashitan, MD 20861

GOVERNMENT SURPLUS

CANADIAN GOVERNMENT AUCTION; Aulomobiles, pes-
sonal and scientific equipmeni. SASE. Box 7384, Bloomfmid
Hilis, Michigan 48302-7364

GOVERNMENT SURPLUS FROM 51 Uncle Sam has 1
billion 5% in surplus goods 1o sell or give away. Purchase
dintctly trom gowt thiu US. mall Bomts. cars, planes,
electronics, ouldoor supplies, sle. For Buyer's Gulde call 1-
BO0-333-4 100 exl. 5-41.

DALG RAID SEEEURES! Buy din cheap. Cars, houses,
boats, computers. furniture. Write: Seizures, Box 4308-A,
‘West Coving. GA B1781.

LOANS BY MAIL

BORAOW $300- 100,000 by Malll Visa, Mastercard Guar-
aniead! TAK, Box 1056-M, Clearwater, FL 34617

BORROW 500 - $100,000 On Signatunme (718) 227122,

BORAOW $500 - $40,000! "On Signature’” ™% Eligile!
Free Application: Nalional. Box 7627, Long Beach, CA 50807

FREE MONEY! $300,000000 Giveawsy. Granis. Never
Repay. information §1.00. (Refundabie), Jakia, Box 3065

BORROW $500-5100U000 8% eligibke. Fres application.
Giobal, 2441 Hertshire Fd., Greensboro, NG 27406

MONEY Problems? Free Book describes Loans, Cash,

“A NO-NONSENSE WAY TO §500. A DAYT' § o+
{SASE] A Mlgnss, 614 Blueridge PME, San Anlonio, TX
TE228

RECYCLE Mator Oil and make Money! Send §1.00 ' BASE
— McGhee, Depl. 18, 634 Roper, Howslon, TX 77034

AMIMALS, BIRDS

MAKE $50.000 IN 30 TO 90 DAYS! OR YOUR MOMEY
BACK. Sand $14.95 for business information package 1o
LUCAS ENTERPRISES, P.O. Box 5683, Mewark. DE 15714
5683

SHAKES, REFTILES medium sife cage. Plans, matersals
list, instructions $10.85. Franmar, G840 SW 58 Place, Miami,
FL 33143

MAKE $7,000 MONTHLY in irse boal business. SHW. 14t
5L #150. Trawarse City. M| 45884

GROW Hair 4 moniha, New Discovery! Bax 121340, Makati
1298, Philippines

G meni Grants. other benefs. avaitable 1o individuals.
Write: Associates-AX, Box 5008, Baldwin, Mew York 11510-
2008

VISA! MASTERCAAD! Despite Past Credit Experience!
Majority of Applicants Approved! Apply Toll-Free. 1-B00-
BEA-3851, Extension 18. lssuar New Era Bank, Somersel. MJ

BORROW $50000 "Fast”. Any Purpose. Guaranised
Capital, Bow 551353-PM, Chariotte, NC 28258

FEDERAL Loans For Small Business Now Avasil. (B00)T27-
0752 for deinils.

FREE MOMEY FOR COLLEGE. B. Lindsay, 280 5. Main,
Dayton, O 45458

LOAMNS! LOW PAYMENTS, Any purpose . |S16)-340-
1649, (Example: §5000 Porsonal approsimately §155°
manth). VisaMasterCard

$225 DAILY “CHROME PLATING™ Aulo Parts, Matoacy-
cles, Inexpensive, Easy, (Free] information: Chrome, Box
2285-A, Waldor!, Maryland 20604

MONEYT Raport shows how. 1o make 1 with your camera’
Tanrn your tmvel giclures into cash! Send 85 o Golen
Brook Newsities, 21BA Wes' Clemmens Lane Na 38
Fallorooh, TA 82028

ADVYERTISE FREE in 2300 Magarines. Newspapers, Ra-
diio, Television, §5.95: Directory, Bax 14107DA, Jackson, M3
fuis oz i

REPAIR YOI CREDIT RATIMG! . . . Plus Fill Your Bank
Account With CASHI For FREE Dwetails. Wrie o Rex
Shanks, B2 Monterey, Olatha, KS BE061

REVEALED! “Sacrets of tha Milionaires " Fres mlomma-
thsn. Profii Potendials-PM, Hemer Bay Rd, MacTier, ON
Canada POC 1THO

HAIRPIECES Save § Wrile Perry King. 2730 Octava St
San Francisco. CA S4123

OF INTEREST TO ALL

FREE PRIVACY CATALOG. Cash incoma opponuniiies
Hiding mssats. Secrel loans. Mew identity, Eden, Box B410-
PG, Fountain Valley, CA 53728,

BE FUNNY Assorted Ora Liners, Bome Hol Some Mot
Gend $5.00 and large SASE to: C. Fraser. P.O. Box B2640,
Phoanix, AZ 85071

MEDICARE how 10 get home medscal equipmeant (whesal-
chairs, oaygen, ebc) for litle or no cost with medicare
Booklot $600. SME Inc, PO, Box 17008, Pritsburgh, PA
15238

LOOK Bedom You Liap! Loans/Granis/Credid Card Oflers
Explpined Exposed 1-900-988-T444 Call's 5995

LOANS BY MAIL. Free Application! Quetzal Co.. Dopt.
PML, Box 537, Walla Walla, Wh 99362

DEAL DIRECTLY: Quick Signailure Loans Credit Cands
lssued Maliorwide! Dominion, Box 35622-FM, Richmond,
VA 23235

BORROW 580,000 Chornight. ™ Any Purpose| Keep indaf-
nitedy! Fres detail! Write: Martin, Box 15%3-M, Satety Harbor,
FL JaE35

BORROW BY MAIL. Get S500-§75,000 Cuickly. MNearky
Evaryona Qualifies! Sand for Free Application BUIP Industry,
Box 531, Bronx, NY 104610531

{Continuesd on next page)
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LOANS BY MAIL
{Cantinusd from preceding page)

BOAROW $500-$40,0001 “Creermight. ~ On 5 Fawp
indetinitely! Action, 5483-A, Durnond Bar, CA 91765,

FREE HEARING AID CATALOG- Save "2 by maill Write
“Moneyfavers”, 36658PM-8 Apache Plume Dr. Paimdale,
CA 53550

ROYAL PANCAKES OF BERMUDA, 54595 personal
chack or $3000 cash. bank drafts, money ofders, Purity
International, T Wreck Foad. 58-01 Bermuda slands.

FREE Haarng Aid Catalog. All Models. Huge savings! Mo

CASH HOTUNE LOANS Up To Your Yearly Income. Fast
Approval With Prood Of Emplayment! T13-621-2204

I 1 will call. Rhodes, Dept 31, Brookpor, IL 62810, 1-
BO0-468-3100

BORAOW $700 - $100.000' Fast! Confidential! Gisndale,
Box 260273, Plano, TX 75028, 1-800-055-0081

BORROW $500-$200,000 quickly! Nearly evaryone gual-
fios! Froo application: FSA, Box 10321, McLean, VA 22102

VISA NO SAVINGS RECANRED. BusinessPersonal loans.
HO REJECTIOM. Call ATLANTIC FEDERAL 1-904-221-T133
for application. 24 hours

BORROW 3500-5200,000 On Ssgnature. Call For Info. {T18)
2827122,

COLLEGE DEGREES, High School Diplomas. Authentic
Iooking. Free Catalog. Depl PM-121, Mational Gertificats,
210 5th Avenua, New York, 10010, (718) T68-5803 (24 Hours).

FAEE! REMAILERS LIST. AGENTS NEEDED. PS. Bax
29656, San Antonlo, TX TEZ2H

TORALCD

MALL order - Pipe and chewing tobaccos, roll your own
clgarefie ipbacco and accessories Free Catalog Write
Rrvarmoni Tobacco, PO, Box 2707, Owensboro, KY 42302
2707 or call ioil free 1-B00-451-5489,

“EXPERIMENTER" LABORATORY CHEMICALS -
GLASSWARE, Catalogue 5200 Establmhed 1853
HAGENOW  LABORATORIES. 1302  ‘Washingion.
MANTOWOC, WISCONSIN 52220

TRAVEL AND RESORTS

TRAVEL INEXPENSIVE MEXICO Convoy 1990 Limited 1o
30 Vehicles §2.00 LSASE. Box 8591, Amariilo, TX 79114

THREE salads ihot make & meal. $3.00 Solutions. P.O.
Box 253537, 51 Lowis, MD B3125

3 DELICIOUS Main [ushes, $£50
Winthrop, Minnesota 55356

ILLINOIS' BEST BARBECUE RIBS AND ITALIAN CHILL 2
recipes $2.00 SASE. Antonio’'s Kitchen, 1809 East Euclid, ML
Prospect, llinois 60056

GUICK and Easy. 4 delicious recipes $200 LSASE P.O
Box 26277, Clevefand, Ohio 44125

PO Box 173

ICY slush dnnk instructions $3. TIAKARA, P.0. Box 426,
Hillsboro, NH 0X244

END OVERWENGHT AND WIGH CHOLESTERDL FOREY-
EA. Dwiicious recipes, sandwiches desserts. Newer ba
hungry. $5.00 LS. Shirley, Box 313, Sin. A, Winnipeg, MB
R3K 2C2

BARBEQUE Sandwiches Pork or Besl, Homemade Sauce
$4.00. Dabe, 75,202 Mary Dr., Big Aock. IL 60511

IMPORTED IFESH VANILLA FUDGE Recips §1.00 SASE.
Cnadwick, P.O. Box 4365, Cleveland, IN 37320

SECURITY, Condidentiaily, Daptauls Consumaer
Warshousa, 6333 Pacific #5068, Stockion, CA 95207

COMFIDENTIAL Remailing, Recewing, Forwatding, Free
Detaits. Uniled Femailers, Box 36, Depl P-3, Woodland, CA

95605 Agenis wanied Fequest Agenl iIndormation.

BOOKLET, "Telephone Insiaflation and Repair Tech-
nigues Tells how $10.00° Benico Research, PO Box 55368,
Fart Wayne, IN 46305,

SPECIAL SERVICES

SELF DEFENSE METHOO simple, effective Send salf
addressed, stamped ervelope and $2.00 10: ARJAY, PO
Bax 29021, Santa Ana, CA 92799-8021

KEYLIGHT. POINT THE KEY, LIGHT THE KEYHOLE. Has

ning for additional keys 5500 Vi Markebing, Box 16348,
Lubbock, TX T80

INFORMATION On  anything.  Farguson  Fesearch
Specialists, 6015 Woodside. Woodsai, New Yark 11377

HEALTH, VITAMINS

ALLERGY Laam what you amg allergic to, Amazning Davice
Reusabls §19 55 MIP Enterprises, Box 1482, Loganville, GA
30249

BCOTLANDS Finest Aacipes 5500 M. Adams, AR, #4,
Woodyille, Ontarko KM 2T0 Canada

AUTHENTIC italian Cheesscske Fecipes. Sond 54.00
SASE Box 875, Port Jefferson. New York 11777

AFTY Zucchini Recipes. Appetizers, desserts,
ralishes, more. $3.00 Zucching, 36564 Wyoming, Bi. |.|:n.|h.L
MO BI1E

PURE. Natural Remady lor Sneating and Snitfiing. Send
5200, LSASE Recipe, 166 Wesley Place, Akron, Onis 44311

TEXAS SOURDOUGH Bascuds incomparable $3.00
SASE Box B39, Apslena, TX TBE04

BEER DRINKERS PLEZA 510 Steven Barry, 9518 Calumet,
Chicago. Minois BHE2A

GOLD, Sitver, Platinum, Mercury, Tantalum, Samgiles
Evabuated Free Ore Assaying Service Call ‘Wholesale
Termenal Toll Frea: 1-800-232-1010

BUYING Tungsen Carbide, Precious Maetals 800-321-6314
Ohio 216-531-8333 Collect

FINANCAL

PLANS for homs wiler lillrdion system, 36.00, Healihco,
3402-109 N, Blacksione, ¥225. Freano, CA B3726.

SPARKLING Clear Water. Build A Versatile. Transporiabis
Waler Purificalzon Systern For Your Boal. Camper And
Home. Plans Only $5.000 Agquarius, Box 355, Severn, MD
21144

DEBTS? BILLS PILING UPT Bad crodit ks no probige
Wa'll holp! 1J|:|1n.p9d.'3ﬂﬂﬂud: Applicatons pooepted S500-
S50.000. Mot a hoan cormpany. TCAC, Dept. PM, PO Box
263597 Bermingham_ Alapbama 35726 or call (2059751400

USA Crodit Cards Information 510.00 M.O. Gersdd, 3708
Lillooat Sirest, Vancouver, BC, Canada V5M 3P2

GOLD CREMT CARD GUARANTEED APPROVAL, NO
BANK DEPOSIT NECESSARY. CATALOG SHOPPING. USA
GOLD CARD 1-T16-2T20418

CREDIT Repair, Unold Secrets. USA. Box 2168-X. Van
Huys, CA 91404

CREDITY Buiic it asily! $5.00 bedis how! . Lynn Enerprises,
B8OOI Cantnell, Suite 211, Little Rock, Arkansas 72207

QUICK Loans, Financial Help' Easy Qualdications, Re-
fusad Elsowhore? Call 1-804-583-0244. Capital, 2458-C
Wesloy Chapel #120-PM, Decatur, GA 30035

ERASE BAD CREDIT YOURSELF Sand lor bookbel “How

10 Fix Bad Crodit. Send D0 .o to: R, Ligp, P.O. 5TBEJ6,
Chicago. IL G0BST-B656

COMPUTER squipment laaging Tor high risk companies.
Gam - Brokar, 25 Michols Avenue, Cypress Halls, MY, 11208

UNSECURED Pesonal Loans Ta 550,00000/Businsss
Loans Cher $7100,000.00. (301) 368-827H

INDOOR GARDENING! Greater yiedd than outdoors! Mini-
mal maintenance! §1 for catalog and 35 Coupon. Highar
Yield, 2921 1-P M.E. Wylim Rd., Camas, WA S8607.

CHRLl Owr Two Favorites, $3.00. Sid's Cookery, Box
251825, Littls Rock, AR 72225

OUTSTANDING Baked ltalan Appetizer, Easy Make
Anand Pliss FREE BONUS Focipe. Send $4.00. Mitana
Enferprizes, P.0. Box 28MA. Chico. CA 95027-0028

FRENCH Dvessing. no preservatives, $£31. Alpa Kitchans,
208 Parkwood, Dayton, TX 77535

ULTIMATE SEAFDOD SALADS| Easy, Debcious, 5395
SASE. Barbara sKitchen, 16716 Dorval, Anderson, CA 96007

WINEMAKING, BEERMANING, ETC.

i3 L A T

GREENHDUSES - Redwood Fiberglms Kils Hobby Com-
marcinl sires Froe Brochure Gothic Arch Gresnholses,
Box 15854-PM. Mobele. AL 36833 (BO0GIE-457T4)

GARDEMING & LAWN CARE

COMPOST TUMBLER. Build 17 bushel composter al
substantial savings over commencial modets. Make compaost
in wosks Detailed plane, §7.00. Plane, Box 1271, Garner, NC
2rsaa.

BIOCOMPOSTER Organic Sadl, Mulch From Kitchen, Yard
Wasie, Patent Panding Aireation Design Eliminates Tuming
Plans 5500 Pat MacDonald, P O. 5201, Lousswille KY 40205

BULD LANDSCAPING BOULDERS. Inaxpenssg, beauti-
ful, sturdy, large. 2 day, cemen! project. Lise ordinary 1ools.
buiiding materials, Complete plans, malenials list Send
$5.00 to- KEL P.0. Box 120760, Clermant, Florida 34712

HOMEDWNERS, old. néw and futura. How much intensal
and principle are you paying aach month? Amortization
Schodules Printed Send ioan dale, amounl inlerest rale
and §5.95 o Tennesses World Trade info. Services. Box
3073, Clarksvilla, TH 37043

CREDNT REPAIR KIT 50 Page Manual, B Easy Stops To A1
credil. 336 to. H International, 1088 Inano Bivd #5484,
Tuestin, CA S2660

UNSECURED CASH LOANS AVAILABLE 5500 1o 550,000,
Any purposs REGARDLESS of credit! APPROVAL GUAR-
AMTEED! FREE applicaion 1-800-T47T-8214, 7 days
COMMONWEALTH FINANCIAL SERVICES

HEARING AIDS
HUGE SAVINGS Eliminate Donlor Markupa. Free Trial

Battenes Wholesala, Terms Arranged, Call Toll Fres 1-800-
32312 Or Write: Lioyds-FMC, Rockiord, IL 61110

138 POPULAR MECHANICS

RECPES, COONING, ETC.

EUROPEAN Style Stove Top Siuffed Peppers 52 00 SASE
EAF Enterprises, A4 Box 3145, Santa Fe Springs, CA S06TD
(12147 E. Lakeland - Sp. T5)

CHEESEME Scrumplious lower calorie mecipe $3.00
H T E, Box 1628, Charleston, WV 25328

MY MOTHER'S POLISH MERDGI RECIPE. 5100 SASE
Bormice, Box ¥95, Severn, MD 27144

“AMATE Your Frends Incredible Apple Ple Secrat, Froe
Foolproad Crust Recipe. §3.00 SASE Box 7164, Redlands,
CA BEITS

DELICIOUS Cranberry Pumpkin Bread $2.00 SASE. EAF
Emerprises, A104 Boa 3145, Sama Fe Speangs, GA 90670
(12147 E. Lakeland - Sp. 75}

QUACK, Easy, 125 ldaho polato recipes. $8 Box Pagl,
Shalley, |daha BE3274

FREE! LARGE INFORMATIVE CATALDG. Cottage
Brewing, Bax 1227-AB, Daylona Beach, Flarida, X115

BEERMAKERS-Winamakers Free Catalog Fast Servica
Free Racipes. Cedlar-b, Box 33525 Seattle, WA 98133, 800-
J42-1871

FREE BEERMAKING BOOK-Catalog. Finest Equipmant,
Ingrediants, Fas! Service! 910-020-4277 5P, Box TB4-P,
Chapel Hill. MC 27514

BEERMAKERS OMLY| FREE CalalogNawsistior
William's, Box 2185-M0. San Leandro, CA S4577

BEER, WINE make your own. Froo catalog, quality sup-
plies, excellant fast sarvioe. Bear & Wine Hobby, 180 New
Boston Stresl, Woburn, Mass. 01801, 1-800-523-5423

WINEMAKERS - BEERMAKERS - Fres lllustraled Catabog
- Fast Sarvice - Large Selechon - VisaMasiercard - (B16) 254-
0242 - Kraus, Box TRS0-L. indepandence, Missouri B4053.

FAEE CATALOG! GREAT PRICES! FAST SERVICE!
SEBASTIAM BREWERS SUPPLY, 1782 SUMRISE LAME,
SEBASTIAN, FL 32058, 1-407-589-6563.

SOFTWARE for Winemakers. Finally hem' Logs. Primi-
ouls. Inventony, Convarsions. Recipes, Customized Labels
and Marual included 1IBM-PCidpplaMac Compatible. 50-
day Warranty. Feg. 89989, Opening Special$69.99. To Or-
der Ov For Free information: Daves Enterprises. 23 Raspbarmy
Cr., Beaconsfield, Quebec, Canada H3W 803

BURGLAR ALARMS & HOME
PROTECTION

DESIGH & Build your own Home Security System, Info.
S$1000 THS Enerprises, PO Box 6239, Dept C5,
Philadedphia, PA 18136
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May the road rise to meet you,
May the sun shine warm upon your face,
May the wind be always at your back,

But when it’s miserable,

May you be driving a very dressy V-6,4WD Montero.

It's poetry in motion, and it knows no
bounds.

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

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

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

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

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

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

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

MITSUBISHI ¢
MONTERO&z=

*Mlr's. sugst retad prices exclude ax, lie. freaghe, dir. opeions and charges. Actial price sen by divs LS pudel shownowith optionn alboy whieels, MSRP $34258
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