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Only Dodge Backs Every Truck It Builds
With 5/50 Protection, Standard.

We have so much confidence in the quality of the
trucks we build, we back them with the same
warranty we give the cars we build. With our
standard 5 year or 50,000 mile Protection Plan:
Nobody else...not Ford, not Chevy, not the
imports...does that. When we say we build tough
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trucks, we prove it.
So pay your Dodge dealer a visit soon. Ask him

about Ramcharger, the Dodge with the warranty

that’s as good-looking  amemicas sesT sackED TRUCKS

as the truck itself. h, d>
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I'T’S HARD TO MANAGE
YOUR HEAT DAY TO DAY
WHEN YOU FIND OUT
HOW MUCH YOU’RE USING
JUST ONCE A MONTH.

Hunter has away to help manage your heat
every dayv of the month.

Our Hunter Energy Monitor programmable ther-
mostat. It does something no other set back thermostat
can do. It tells you the amount of time your heating sys-
tem operates.

So with the touch of a button, vou can compare the
energy used mda[}; with the energy used vesterday And
the energy used this week with the energy used last week,

ith this information, you can start managing your
energy use and reduce heating bills up to 35%. So in most
houses the unit easily pays for itselfin just a few months.

Come summer, it controls your cooling system
and cooling costs as well.

The Hunter Energy Monitor is easy to install. All
vou need is a screwdriver and about a half hour oftime,

And even easier to program. It has four settings for
weekdays, two just for Saturdays and two just for Sundays.

And our exclusive Filter Monitor Feature even
reminds you to change the furnace
or air conditioning filter for
the most efficient operation.

For a free brochure
and your nearest dealer,
look for Hunter in the
vellow pages under"Fans.’
Orwrite us or call 901-745-9222.

HUNTER FAN COMPANY
2500 FRISCO AVENUE
TR rw MEMPHIS, TN 38114

Building the best for 100 years.
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A supey magnification _.lrf Micmgﬁi "'i;

There's a menace scratching and scnri?q vital bearing'surfaces, ¥

in your motor oil. @ . :

Microgrit—the dirt you§ K% / &. 4
can't even see. In yester-ji W )
day's engines it just .

went along for the ride. But today's

engines are smaller, harder working

and Microgrit is leaving its mark.

Scratching, scoring, grinding

away at bearing surfaces.

Your engine won't tolerate it. o

Why should you?

LEE TWO-STAGE
TRAPS HICROGAIL

Finally, an oil filter for today's
engines. The Lee Two-5Stage Maxi-
filter. In lab tests, the Lee proved so
effective at cleaning oil, it even trap-
ped particles to ten microns. That's
one-fifth the width of a human hair.
That's protection. That's clean oil.
Get Maxi protection for today's !
smaller, harder working engines})
with the filter that lives up

to its name. [ |

Lee Two-Stage Maxifilter.! /

u

FOR U.S. AND IMPORT CARS. "

TRAPS NICROGRIT| 0



HARDWARE

TOOL VALUE

Shrub/Leaf '/
Rake Combo

(et at every leal in the vard with 24

tine deluxe sweep and f-tine shrub
rakes. Act fast! Offer good from Sept.
10 only while supplies last, at partici

pating True Value Hardware Stopes, 2P

Nut & Bolt Center

Has most commaonly-used nuts, bolts,
serews, more! 25 trays, 30 compart-
ments. Offer good from Sept. 20 only
while supplies last. at participating
True Value Hardware Stores. 562101

EDITOR’S
NOTES

and Truinl check solar plans.

ero is hot! That's the word out of |
etroit these days from our Automo-
tive Department staff. In fact, Automotive
Editor Wade Hoyt, Assistant Automotive
Editor Norman Mayersohn and West Coast
Editor Mike Lamm have been practically
commuting to Detroit the past few months /
to attend the press previews of all the new
1986 models. The operative buzzword is
definitely aerodynamics. "The wind is
shaping today’s cars and the cars of tomor-
row,” says Hoyt. While not everyone likes
the worn-out-bar-of-soap styling produced
by aerodynamically clean designs, there | @ e e |
are benefits. Read about them in this Mayersohn calls the office from Detroit.
month’'s cover story (page BS). . . .Speak-
ing of cars, October is national Car Care Month. Good friend Jim Fournier, whao is
senior vice president of Maremont Corp. and also chairman of the Car Care
Council, reminds me that car owner apathy and/or ignorance contribute far more to
large auto repair bills than do overcharging or ripoffs by mechanics. Car Care
Month is one way to call motorists’ attention to
the fact that periodic car maintenance is a
bargain in the long run. Duly noted, Jim. . . . For
those of you who think the solar home thing is a
moot point, check out the new design in this
issue. Tom Smith, the designer and builder of the
home featured, lived in Asia for 16 years and was
greatly influenced by the Oriental penchant for
spare, simpla expression even in home design.
amith was one of the pioneers in solar home
development. He built the first house to use
double-envelope construction on back in 1976—
before the boom (and bust) in solar home inter-
est. Jo2 Truini of our Home and Shop Depart-
ment spent several days with Smith and his

Art Director John Johanek, Smith

| house to develop the article in this issue (page 114). “*Smith has simplified solar

design, made it more affordable., and best of all, practical to a whole new
generation of home buyers,” says Truini. Let the sun shine in. . . . The aviation
wiorld comes to Oshkosh every summer. In fact, hundreds of thousands of aviation
enthusiasts from every state and 70 countries fly in to this Wisconsin city every
July. The reason for this airborne traffic jam is the annual Experimental Aircraft
Association International Fly-In Convention and Sport Aviation Exhibition. Any-
way, that's the official name, but we just call it Oshkosh. This year | was, once
again, simply astounded by the sight of over 14,000 planes that had been flown in

| for this event. Planes, planes everywhere. Everything from ultralights to the British
| Afrways Concorde. Everything from the U.S. Aerobatic Team and their super stunt

planes to the Warbirds of America
and their flying B-29. This is an |
event that overwhelms the senses
from the minute you arrive until the
minute you leave. If you love flight,
vou'll love Oshkosh.

Prop-driven warbirds pulled "em in at Oshkosh.
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Interstate,
thebatterythatstarts .......coswon

dozen cars, fifty years old and older
to travel thirty-three hun-

The Great American Race. i micis i

parts, like Interstate batteries. That’s why it’s such a kick for us to sponsor The
Great American Race, and have our batteries performing under those terrific old
hoods. Of course, most Interstate batteries go into newer models, like yours. Last
vear alone almost 5 million people replaced their old batteries with new Interstate
batteries at over 120,000 Interstate dealers all across America.

And for good reasons. Such as starting power and staying power. Even a
toll-free number you can call from anywhere, anytime you have battery

i s Starts Great for youtoo.
CERT o
ORACED iz iediwen

get fifty-year-olds cross-country INTERSTATE

Sponsor of without a hitch, just think of what
The Great American Race we can do for your car. BA' l ER'ES
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- THE ULTIMATE
OUTDOORS MACHINE
ROLLS ON FIRESTONE ATX 23
LIGHT TRUCK RADIALS.

he Firestone Quidoors-

man. As special as the fires

it rolls on and put fogether by

the experts, including the Hess
& Eisenharct Company, one of the
world's most respected automotive
coachbuilders. Starting with a
tough Chevrolet 5-10 4x4 Maxi-Cab
and adding quality components
chosen for price and value, chosen
for all around comfort, safety, ver-
satility, and performance.

To keep it rolling, Firestone ATX
Radial 23° tires. Built for fough-
ness with a sirong steel belt and
polyester cord body construc-
tion. Built for fraction with a fread
design based on the same one
that's made Firestone farm tires
traction leaders in the field. Part
of a complete line of tough
Firestone light fruck tires that
includes our original Firestone
Radial ATxX®

S0 if you're looking for a
tough, go-anywhere hunting,

camping. of fishing truck, write
Firestone, PO. Box 1474, Hudson,
OH 44234, And if you're looking for
tough. go-anywhere light fruck
tires, just falk to your nearest
Firestone retailer,

LIGHT TRUCK TIRES
WE BUILD THEIT TOUGH FOR YOU.

Hess & Eisenhardt Co. Aftermarket
assembly and component installation

Kelsey-Hayes Electronic Trailer Brake
Confroller, Five-Star Cast Aluminum E-T
Mag™ Wheels

Marchal High Intensity Back-Up Light,
High Intensity Tail Light, Quariz-Halogen
Headlights

Midiand® International Corporation
Citizen Band Walkie-Talkies with casas
{2}, Microphone Control C.B. Rodio,
Mirror Mount C.B. Antennas (2)

CSRAM Ine. Copilet "L Maunted Interior
Light, Copilot “M" Plug-in Internior Light
Reese Products Frame Mount Trailer
Hitch

Reflexion Indusfries Rear Siep Bumper

Warn Industries Worn MX&085 Winch,
BrushiGrille Guard and Accessories

Walter Kidde Company Fire
Away 1A10BC™ Dry Chemical
Fire Extinguisher, Force 99
#p Halon Fire Extinguisher
Whistier®/
=1 Conirolonics
= Corporation
Spectrurmn™
sSuperheterodyne
Radar Detector



LETTERS

TO THE EDITOR

Neat tools

| operate a home repair service and my
work has been much easier since [ built
the toolbox shown in your November

‘80 issue (Build PM's Conternporary
Toolbox, page 116). | am enclosing a
photo to say thanks for a very useful
project. DAVID P, BURTNICK

5T. PAUL MN

Here's a photo of the carry-all tool chest
| built from plans in your October ‘84
issue (2 FPortable Toolboxes You Can
Build, page 114). | sized the compart-
ments Lo suit my own needs and added
brass comer protectors to keep the

Two toolboxes: Carry-all tool
chest |left] made by reader Leonard

and contemporary toolbox
[abowe| by reader David Burtnick.

wood from chipping when the chest is
slid in and out of a pickup truck, Other-
wise. 1 followed your plans closely and
am very pleased with the results,
LECNARD R. WALLINGER
YORKTOWN HEIGHTS, NY

Thank you both for letting us know. For
others who may be interested, photo-
copies of the plans are $2 for the
contemporary toolbox and $3 for the
carry-all tool chest, both postpaid, from
Popular Mechanics, Box 1014, Radio
City Station, New York, NY 10101.

| Repairing the barriers

I read in Breaking The Speed Barriers
{page 71. June '85) that a Russian Alfa-
class sub will do almost 42 knots at a
depth of 3000 feet. What is the pres-
sure at 3000 feet? | find it hard w
| believe CHARLES 5. WILLIAM JR.
LOWELL MA

John Lee of the Martime College in
New York says the pressure at 3000
feet would be 1470 pounds per square
inch. That and its speed are what makes
the Soviet sub so extraordinary.

In reference o your comment that
"Mach 7 has not been seriously threat-
ened since”” (Breaking The Speed Barrt-
ers, page 114, June '85), Mach 7 was
reached and broken on April 12, 1981
by the Space Shuttle Columbia. Since
then, 16 more flights have broken that
barrier. P.N. FIAT

MERRITT ISLAND. FL

We considered the Space Shuttle, but

POPULAR MECHANICS ® OCTOBER 785

rejected it in the end because, strictly
spaaking, it isn't an airplane. Launched
on reusable rockets, and landing as a
glider, the Space Shuttle is a new kind
of craft altogether. We think the Mach 7
record won't be set until an aircraft
does it on one set of engines.

Extinguished errors

| was glad to see the article titled Hot
New Gear For Fire Fighters (page 87,
Mar. '85) in a magazine such as yours.
However, | noted a couple of errors.

The lower photograph's caption on
page 88 indicates a man using a Hurst
tool on a leaking bottom valve of a tank
car. It looks like the same pipe wrench
in the top photograph on page B8.

On page 89, the top caption says the
three firefighters are wearing positive
pressure suits. How can this be? The
SUits are not one piece, W.0, GREEN JR

SEMMES VOLUNTEER FIRE DEPT
SEMMES, AL

You're correct on the misidentifica-

tion of a pipe wrench as a Hurst rool
But we were cormect on the positive
pressure suits. The new suits being
tried out by the Los Angeles Fire De-
partment had outer reflective layers
and positive pressure inner layers.

URP infested

Unfortunately your article The Glowing
Future Of Nuclear Waste (page 91, May
‘85) left out a key fact about irradiating
food with nuclear waste. Irradiated
food produces traces of thousands of
different chemicals knows as URPs—
Unidentified Radiolytic Products. No-
body knows if they are safe ED GOGOL

CHICAGO, IL

It’s true thar critics of nuclear radia-
tion of food call URP an unknown factor.
However, defenders of nuclear radia-
tion note that currently used chemical
preservatives have shown mutagenic or
worse effects from cooked food. (A
mutagen causes cell mutation.) Early
tests on URPs show no such danger.

Give it time

| enjoyved your section on home im-
provement. but your article How To
Relocate A Toiler (page 148, Apr. 'B5)
failed o inform people that when you
join copper pipe to galvanized you need
a dielectric union to eliminate electroly-
sis, a major cause of corrosion between
dissimilar metals. JiM HENDERSON

HAYWARD, CA

Yes, you're night, a dielectric union
should have been used instead of the
standard adapter we show. In rime,
electrolysis will degrade our joint. But
the situation is not critical, the corrosion
doesn’t happen overnight.

Who's there?

Allow me to knock the “Saence World-
wide" article titled Lasers Knock Again,
{page 40, Apr. 'BS). The accompanying
photograph is of Jean-Marc Halbout,
foreground. and Daniel Griscmkowski
of IBM. It shows part of the equipment
used to produce the world's shortest
laser pulses {12 Femtoseconds) by a
new [BM technique called light com-
pression WILLIAM G. WICKUN

BINGHAMTON, NY

We're knocked out! Due to a glitch in
our laser research file, the wrong photo
was printed. ™M




Ford welcomes
you to the
Age of Aerostar.




Ford Aerostar. Shaped by the wind

and today’s changing needs.

Fords totally new Aerostar
is strikingly shaped to slice
the wind. The unigque wedge
design gives it acrodynamics
unmatched inits class,

Inside the sleek body shell
theres uncrowded comfort
for seven.” Or the capacity
for 140 e, It of cargo,.”*

Aprostar is lun to drive,
easy o maneuver, and park.
[ts new technology offers
features others don't have,

Aerodynamics...

the wind works for you,

The wedge-shaped Acro-
star slides smoothly through
the air Minimizes wind
noise. And actually uses the
airflow to press down on the
viehicle for improved road
holding and handling.

Choice of V-6 power
or high-tech

Aerostar has an advanced
2L Four standard. Its multi-
port electronic fuel injection
meters a lean mist of fuel
precisely to each ovlinder.

If you want added power
and response, choose the

P
Entpep.

computer-controlled 2.8L
V-li-higger and stronger for
extra performance,
Tows almost 2% tons,

Because of its high
strength, optional V46 power
and rear-wheel drive, the
versitile Aerostar can be
eauipped to tow up to 4,500
Ihs." That’s nearly 24 times
more than most mini-vans!

Whether vou're carrving
people Or cargo or towing a
trailer, the weight is on the
rear driving wheels where it
needs to be for full traction
and control,

Take vour seats,

The Aerostar Wagon offers
yiour a selection of matched
seats: buckets, Captains
Chairs and bench. Theres

I

the vehicle to help cushion
the ride.

It's “people friendly’
You sit tall in Aerostar,
with a clear view of the road

ahead-surrounded by lux-
ury, style and comfort, Rear
riders enjoy the open feel of
sliding side windows. Plus
ursual options like rear
stereo controls and head-
phone jacks,
Easy to park.

Fits your garage,

For all its interior room,
Arrostar 15 the shortest mini-
van. You slip into parking
spots with ease. Aerostar is
sized Lo go in vour garage or
throwgh the car wash,

Quality is built in.

Fuord took the time to
make Aerostar right the first
time. Built to Fords high
quality standards, it’s already

Ford Aerostar vs. Chrysler Mini-vans

AEROSTAR CHAYSLER

Agrodynamic for lower air drag A7 Cd 42 Cd
Standard 4-cylinder engines 2.3L 221

V-6 engine power oplion 2.8L VB N_DNE_
Eigg:er cargo space {cu. ft.)** 140 133
Extra driver legroom 41.5in. 38.3in.
Max. opl._trailer lowing capacityt 4900 Ibs. (2000 Ibs—
Longer wheelbase, smooth ride 119 in. 112in.

room for seven adulis?
Theres also a path so you
can step to the back to reach
haggage or children,

Take your seats—out.

Rear seats have guick-
release mountings, They
slide out to turn Aerostar
into a load carrier with over
7 It of clear cargo Moor

The easy loader.

The rear liftgate swings up
out of your way. You step
right up to the Oat Qoor to
ease in grocery sacks or slide
in heavy ohjects.

Smooth on the road.

For extra smoothness,
Aerostar has
a luxury car
115" wheelbase
~plus a
premium ghis-
filled shock
absorber at
each corner of

had over a million miles of
daccelerated proving ground
testing. Now it's ready for you.
Lifetime
Service Guarantee,

Participating Ford Dealers
standd behind their work, in
writing, with a free Lifetime
Service Guarantee good for
A% [ong 45 you own your car
or light truck. Ask to see this
guarantee when you visit your
participating Ford Dealer.

Buckle up...

together we can save lives.

*With optbiarusl rear beneh et
** P v SAL Sanckun] V-1
Roshuoedd by pesssenger anil cango wi
i Eewiingd vehicle




BILL HARTFORD

IMPORTS &

MOTORSPORTS

Hyundai Exce
If you're planning 1o buy A
a front-wheel-drive

| hatchback in the
| $5000 10 $6000
range next spring.

you'll have o add the

Excel to wyour list of
candidates. By then, the
Korean-made car will be sold in the
United States by Hyundai dealers
who, at this writing. number 113. As
we reported last year (Coming: Cars
From Korea, page 86, Aug, ‘B4), the

Four-door hatchback was styled In Italy.

rear-drive Hyundai Pony that's been
sold in Canada for the past two years
would be dropped for a new front-
driver. The Excel is it. Hyundai will
start business in the U.5. with the

Korean-made Excel promises roominess.
good fuel mileage avallable for under 6G.

Excel and later bring in its larger,
more luxurious Stellar, a four-door
sedan. The Hyundai name may be
unfamiliar. but the Excel is strictly
mainstrearn: It's a Toyota-looking
hatchback with its lines done by Ital-
Design and power from Mitsubishi‘s
1.5-liter Four. Japan's Mitsubishi
owns 15 percent of Hyundai, hence
the choice of engine. Mitsubishi's Ko-
rean connection will also lead to a
variation of the Excel for Mitsubishi
dealers. probably in 1987, The first
Excels, instrumented for testing, have
been spotted. so we know that Hyun-
dai Motor America iS5 doing its home-
work. Headquarters is 7373 Hunt
Ave.. Garden Grove, CA 92642-2669.

New Mercedes wagon

Mext year, when Mercedes-Benz cele- |
brates its 100th anniversary as an |

automaker, it will have a new station
wagon in its model lineup. The wagon
version of the mid-range 300E and
300D sedans, just going on sale for
'86. will replace the 8-year-old
300TD. The new wagon will be

M-B wagon

lighter, faster and more fuel efficient
than its predecessor.

Airflow is especially smooth due to
aero tricks like a single wiper that
cleans an amazing 86 percent of the
windshield (see PM Technology Up-
date. page 67. May "85).

From the pole position

Fastest FI lap—The Silverstone circuil
in England, with enly 5 corners, is one
of the fastest in Grand Prix racing. But,
160.925 mph! That's the F1 lap record
set by Keke Rosberg in his Williams
Honda Turbo V& qualifying for the
British Grand Prix.

Super Supra seats—Toyota's got the
Blaupunkt of car seats in its Supra.
They disappear so fast that they've
joined expensive car radios, mag
wheels and other fashionable options
on the most-stolen list.

Electric Avenue—The little electric 3-
whealer that Clive Sinclair introduced
in England (see | & M. page 10, April
"85} is coming here. Newcastle Co. on
Route 18 North, P.O. Box 322, New
Castle, PA 16105-8017. handles it,
Renaulr at Indy—In France, fans know
how committed Fenault is to motor-
sports. We'll find out. teo, when its
turbo motor comes to Indy. The Renault
Mirage Indy engine is being tested for
the "B6 CART season.

Borm in the U.5 A.—Honda, Nissan,
Mazda. and now Toyota. A LS. plant
{and another in Canada) will be all its
own [not a joint deal with GM]).

Golfing on Pikes Peak |
A Volkswagen Golf with eight cylin- |
ders? That's right. But the rally car |
that placed third at the Pikes Peak |
Auto Hill Climb has four of the cylin-
ders forward and four aft. Two sepa- |
rate engines put power to front and
rear axles in the VW Molorsport racer
that was run by German rally driver
Jochi Kleindt. The two twin-cam, 16-
valve engines add up to 2.6 liters and
390 hp. One stick works both 5-speed
gearboxes to pop it to 60 mph in 4
seconds. Top speed is 140 mph. Fore!

Golf's back-seat driver 5 a second engine. I

Welcome, race fans!

If sitting in the stands or craning your |
neck from the infield doesn’t get you
close enough to the racing action, |
consider a behind-the-scenes tour.
Chartrek Travel's Motorsports .F\.dven-
wire trip to the Daytona 500. for |
gxample. sets you up with pit passes,
a chance o meet Grand National driv-
ers, garage tours, flight and accom-
modations, Write them at 972 Boston
Post Rd.. Darien. CT 06820.

BMW convertible

While archrival Mercedes-Benz main-
tains its tradition of offering a softtop
roadster, BMW has not had an open
car in years. Most BMW cabriolets
were specials by European coach-
builders. But now a 3-Series BMW—
probably the 6-cylinder 325e—is a
candidate for topless treatment. PM

A 3-Serles BMW, like the &-cylinder 325e,
would look good opened up on top.
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England is a country renowned for
building unusual cars.

But, even there, this one raises a few
eyebrows.

It's the Aston Martin Lagonda Bulldog,
and it’s propelled by an extremely modern,
highly-efficient engine.Which, like all modern,
high-revving engines, whether British,
Japanese, or German, can develop a problem.
If you use the wrong kind of spark plug.

When you do a lot of short trips, ordinary
plugs can develop something called “carbon
fouling.” This means that carbon can build up
at the spark plug tips and cause misfiring, or
even prevent the engine from starting at all.
The answer? Autolite copper spark plugs.
Autolite makes plugs for today’s smaller
engines that not only have copper in the
center electrode, but they also have a longer
insulator, to help burn off carbon fast.

And they also have something no other
major American-made plug has.

F YOU CAN DRIVE IT, AUTOLITE
MAKES A COPPER PLUG FORIT.

Copper either in the seal or the gasket,
because it does a great job of conducting
heat and electricity.

The result is a plug that helps cars like
this Aston Martin perform as beautifully and
efficiently as they were designed to.

A plug that will perform equally well in
your car.

Autolite copper spark plug.

Autolite Division, Providence, Rhode
Island 02916.

WOy

IF AUTOLITE'S ON IT, THERE'S COPPER IN IT.




DENNIS ESKOW

SCIENCE

WORLDWIDE

| Meet Sir Walter |

The 1800-ton research vessel Sir Wal-
ter Raleigh (right) is in the middle of a
d-year ‘round the world tour, The die-
sel-powered science ship is carrying
British scientists and students to mod-
ermn and more exotic ports to rn a
sories of experiments on the
world environment and o deliver
supplies to out-of-the-way places
where researchers are currently at
work, The smallest part of the research
effort, but perhaps the most importam
in the long run. is a global water
sample. The crew s examining water
of local rivers everywhere, and at the
end of its journey in 1988 will make a

= =

report on the future of the rivers of the
world., The information is expected o

revolutionize our thinking on the future
of the world's rivers,

Blast of life

President Reagan’s colon surgery earli-
er this year has drawn new attention 1o
colon cancer. Bul a promising new
surgical technique may overshadow
even the news of Reagan's successful
cancer surgery.

Columbia Presbyterian Medical Cen-

ter researchers in New York say they
have successfully used a new type of
laser to remove tumors from a colon
Even better, the same laser was used to
fuse blood vessels 1o stop bleeding in
the colon. For patients who get recur-
ring benign colon wmors, this is great
news, Blasis of light from the special-
ized laser cleanly incise the tumeor very
quickly. A lower-power blast then seals
up the blood vessels surrounding the
excision. In the future, the laser treat-

on the operating table and eliminate
SOME Major posl-op CONcermns,

Undersea jets

Will the submarine of the future be
powered by jet engines? Researchers
John M. Gosline and M. Edwin DeMont
have studied the movements of Japa-
nese squid and suggest that we may
usi the sguid's propulsion system
some day, They noted that the squid
travel thousands of miles at a rate of up
to 1 mile per hour. That's slow by
submarine standards, But squid have
an inefficient engine. They swallow
water and expel it behind them. A
waterpowered ramjet. several re-

searchers now say, would operate
more efficiently. Such a jet could be on
subs by the next century

Icemaking glacier
In the photo below we are watching
history in the making. Alaska’s Colum
bia Glacier is shrinking at the rate of
alimost one mile per year

U.5. Geological Survey scientists be-
gan watching the glacier closely in

|
*i.a: =y

ment will cut the time a patient spends WS, GEOLOGICAL SURVEY PHOTO

Aerial photo shows Columbla Glader re-
treating [left]. forming new Alaska isle.

1978. The aerial photo dramatically
shows the formation of a new island.
Heather Island on the right In the
center, chunks of ice are melting in a
narrow ridge forming a new rver o the
sed. On the left the glacier itsell is
retreating,

“All signs now indicate rapid and
accelerating breakup of the glacier.”
says geologist Mark Meir

At the end of 1985, researchers ex-
pect the Columbia Glacier to be retreat-
ing at almost 1.5 miles a year in parts.
This is the first glacier ever to be
watched as it retreated and formed
new land masses. an exciting living

laboratory for geologists.

Cancer wonder drug?

The standard drug currently used to
combat cancer is adriamycin. It has
achieved impressive results in reducing
and eliminating tumors. But Stanford
University ressarchers are working on
a new cancer-fighting drug that ap-
pears o be 100 to 15000 umes as
effective as adriamycin.

The new drug, chemically called
MRA-CN is being studied in the lab and
won't reach clinical trials for another
two years. It may be seven years
before doctors can start prescribing it
If it eventually meets with FDA approv-
al, MRA-CN will have one other advan-
tage: It does not seem o damage heart
tissue, which current cancer drugs of-
ten do over the long term

Join me in space

I hope. Now that NASA has begun
training the first teacher in space, the
agency’'s mission leaders are turning
their attention back to choosing the first
journalist to ride the Space Shuttle. |
was among the earliest applicants, but
I'm told the hist of journalists who want
that seat has swelled to almost 8.000.
If I'm going to get a shot at this ticket
on the Shuttle, | have my work cut out
for me. | weigh 300 pounds and may be
competing with journalists who have
extensive flying experience. While I'm
waiting to hear from NASA, I've been
preparing mysell 1o get involved, phys-
ically and mentally. for a mission o
puterspace. Starting next month I'll be
taking you on a month by month adven- |
ture as | prepare to be a Shuttle passen-
ger. Watch this space P
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STEPHEN A. BOOTH

PM ELECTRONICS
MONITOR

Stereo—no strings

L]
sy sTEARG ORGOOE

P

TV programs with stereo sound are
now available 1o any household within
broadcast range of America's 100 larg-
est cities. All you need is a late-model
set with a built-in stereo tuner, or a
post-18981 sterec-ready set with jacks
for an outboard stereo processor.

Until recently. there was no way to
get stereo sound with older TV sets-
and about 100 million of these are
estimated to still be in use. But now it's
possible 1o upgrade your pre-"81 TV for
stereo sound with a wireless decoder
that sells for less than $150

The V622 Stereo Decoder comes
from Recoton. a company that bagan
gefling replacement needles made of
cactus back when Sinatra was cutting
78s. The device is the brainchild of
Larry Schotz. one of the nation's fore-

Recoton's wireless Vs 2
older TWs that lack stereo tuners.

most FM engineers. Schotz’s invention
takes advantage of the fact that every
TV set leaks minute amounts of radio
frequency (RF) energy through its
shroud. That leak contains the unde-
coded stereo TV signal. The V622
comes with an RF probe that you move
around the TV until a light on the main
unit indicates you've found the leakage
point. That's where you affix the self-
adhesive proba.

From this point, the probe conveys
the incoming TV signal to the VG2,
where the stereo portion is decoded,
Output cables from the V622 send the
sound to your hi-fi system, to amplified
loudspeakers. or back to the stereo arnp
and speakers in a post "81 TV, A second
set of outputs routes the sound to any
VCH that records in stereo.

extracts stereo signals from |

| Ne;v T\_f: for nid

Want to add remaote control to your old
TV? Add-on systems have been around
for years, but most cost about half the
price of a new 19-in. color set.

A less expensive altermative comes
from ChannelScan. The company's
wireless SC-50 sells for $39 or less and
fits over your TV's rotary tuning knob.
This unit is connected to a wall mount-
ed module that plugs into an electrical
outlet and becomes the receptacle for
your TV's power cord. The wireless
handheld remote lets you switch 30 |
channels in either direction, turm the TV
on or off. or set the TV to shut off after
30 or 60 minutes

Wireless ChannelScan
remote controd is for

connected directly to hi-fi systems.

CD boombox battle escalates

August's Electronics Monitor (page 42) reported on Sony's
new hoombox with built-in Compact Disc player. And in the
me-too ‘world of electronics; it didn't take long for other
brands to retaliate in kind. The latest portable hi-fi systems
with laser wurmtables come from Panasonic, Magnavox and
General Electric. In addition o digital sound, Panasonic’s RX-
CD70 (3600) houses a 2-transport cassette deck for high-
speed tape dubbing. The Magnavaox CD-555 ($500) lacks the
dubbing feature but adds a 5-band graphic equalizer. G.E.'s
Model 3-7010 ($600) has a 7-band equalizer, All three have
detachable loudspeakers, and thewr CD sections can be

POPULAR MECHANICS & OCTOBER 985




NRI Trains You At Home—As You Build Your Own IBM-Compatible Computer

GET THE KNOW-HOW
TO REPAIR EVERY
GOMPUTER ON THIS PAGE.

Learn the Basics the NRI
Way-and Earn Good
Money Troubleshooting
Any Brand of Computer |~

The biggest growth in jobs h
between now and 1995, according

to Department of Labor estimates,
will occur in the computer service and
repair business, where demand

for trained technicians will

actually double.

You can cash in on this
opportunity—either as a
fulltime corporate technician
or an independent service-
person—once you've learned
all the basics of computers the
NRI way. NRI's practical
combination of “reason-why”
theory and “hands-on” building
skills starts you with the fundamentals
of electronics, then guides you through
advanced electronic circuitry and on
into computer electronics. You also
learn to program in BASIC and machine
language, the essential languages for
troubleshooting and repair.

You Build—-and Keep—a 16-bit
Sanyo personal computer

The vital core of your training is the
step-by-step building of the 16-bit Sanyo
MBC-550 series computer. Once you've
mastered the details of this state-of-the-
art machine, you'll be qualified to
service and repair virtually every major
brand of computer, plus many popular
peripheral and accessory devices.

With NRI training, you learn at your
OwWn convenience, in your own home.
You set the pace—without classroom
pressures, rigid night-school schedules,
or wasted time. You build the Sanyo
IBEM compatible computer from the
keyboard up, with your own personal
NRI instructor and the complete NRI
technical staff ready to answer your
questions or give you guidance and
special help whenever you need iL.

Praised by critics as the "maost
intriguing” of all the IBM-PC compatible
computers, the new Sanyo uses the same
H048 microprocessor as the IBM-PC and
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features the MS/DOS operating system.
As a result, you'll have a choice of
thousands of off-the-shelf software pro-
grams to run on your completed Sanyo.
Your NRI course includes
installation and troubleshooting of the
“intelligent” keyboard, power supply,
and disk drive, plus you'll check out

W/

SCHOOLS
McGraw-Hill Continuing Education Center

3939 Wisconsin Avenua, Washington, DG 20016 | H

Wa'll ghve you tomomow.

HI: HECK OME FREE CATALDG DMLY
(] Computer Elctronics with Microcompusers
[ ] Data Communications

L] Pabotics & Industrial Controts

[ vaoea Elecinonics Sanvicing

[_] Electronic Design Technology

[] Dsgnal Electronics

[] Saesite Communications
|] Commurcations Elecironics
] imdusirial Elecinomics

[ Basic Elscironics

] Telephane Servcing

] Smah Engine Servicing

] Appliance Servicng

the 8088 microprocessor functions, using
machine language. You'll also prepare

the interfaces for future

peripherals such as printers

and joysticks.

100-Page Free Catalog
Tells More
Send the coupon today for
NRI's big 100-page color
catalog on NRI's electronics
training, which gives you
all the facts about NRI
courses in Micro-
computers, Robotics, |
Data Communica-
tions, TV Vider/
Audio Servicing, and |
other growing high-tech
career fields, If the coupon is
missing, write to NRI Schools,

-/

 Digital 7 Bundisd St sl Wond
Sottwars worth over S 1000 at retail—and more.

" |

i For Career courses

FI . aporoved under GI bill, |

[7] check for detaic I

L] Aumarmotive Senicing

[] &ir Condaoning, Hieating.
Refrigeration, & Solar Technology

L[] Busiding Constracsion

[] Locksmithing & Elacironic
Security
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NORMAN BECKER, PE.

HOMEOWNERS’

CLINIC
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Covering roof turbines in winter

| no longer cover my soffit vents during |
the winter, since [ read that they should |
be left open to permit air circulation.
Does the same theory apply 10 revalwv-
ing roof wrbines? 1 don't know if it's
better to leave them open as well. but |
have seen many that are covered.—
John H. Kiser, Midwaest City, OK

If the ventilation openings of the roof
turbines are in excess of the attic’s

recommended free-air ventilation open-
ings, then you can cover them. The
recommended attic vent openings are
1/300 of the attic floor area when there
is a vapor barrier on the underside of
the insulation. and 1/150 of the attic
foor area if there is no vapor barrier.
Many people cover the turbine vents
in the winter for the same reason they
cover gable vents—io keep attic heat in

the attic. This can create condensation
problems. The heat loss should be con-
trolled by insulating the attic and not by
blocking ventilation openings.

Adeguate ventilation is necessary in
summer to prevent heat buildup. In
winter, however, ventilation is required
to reduce or eliminate moisture buildup
and condensation that can cause ply-
wood roof sheathing to delaminate,
paint to peel, and insulation to get wet
and lose its effectivenass.

Flooded chimney flue

| have a new 2-story house with a gas
hot-water heater and a gas fumace.
When the exhaust gases hit the clay
chimney flue tiles. they condense. On
the average, 1 collect half a gallon of
water a day from the chimney cleanout
pit. If 1 don't siphon the pit, the water
seaps into the basement.

The furnace has an electronic flue
damper. The vent connector is 25 ft.
long. on a sloped horizomal run from
the furmace to the brick chimney, The
water heater is connected after the
damper to the same vent. The chimney
does not have a flue cap. but | get little
or no rain in the flue that | can notice.

Would capping the flue create a bet-
ter draft? Would disconnecting the flue
damper help? Or running a smaller-
diameter metal flue within the existing
chimney?—Jon Marcacci, Dunlap. IL

The problem is not with the chimney,
but with the length of the vent connec-
tor running to the chimney. The exhaust
gases give up an excessive amount of
heat as they travel through the long
pipe. You might think that's good, be-
cause you can heat the basement for
nothing, since the exhaust gases are
going up the chimney anyway.

However, water vapor is one of the
byproducts of combustion in a fumace.
By giving up their heat, the exhaust
gases are cooled down to a temperature
that is at or near their dew point. In
othar words, the temperature is too low
to allow the gases to make it up the
chimney without the water vapor con-
densing.

As a marter of fact, this is a problem
often encountered after installing one of
the various kinds of heat recovery de-
vices on the vent connector with the
hope of saving energy. Too much heat is
extracted from the exhaust gases and

the products of combustion condense | temperature above the dew point. New Yark NV, 10101

20

before venting to the atmosphere.

I don't understand why your furnace
is 28 ft. away from the chimney. You
didn’t mention the height of your chim-
ney, but it is probably no higher than 25
ft. According to the American Gas
Assn. and the National Fire Protection
Assn., the horizontal run of a wvent
connector to a natural draft chimney
should not be more than 75 percent of
the height of the chimney above the
connector, Unless there is a design
criteria with your system that you didn't
mention, your vent connector is too long
for a natural draft, and requires a draft-
inducing fan.

To minimize the condensation, you
might try insulating the vent connector,
or use insulated pipe. This will reduce
the heat loss of the exhaust and keep its

No-freeze heating

My home is heated by a hot-water
baseboard heating system. In the win-
ter I'm concerned that if the heating
system shuts down. the water in the
system would freeze. I'd like to know if
the system can be winterized —Louis
Magliente, Tappan, NY

Yes, you can protect your heating
system from freezing. In a hot-water
heating system the furnace, piping and
radiators are completely filled with wa-
ter all the time. To protect against
freezing you should remowve some of the
water and replace it with ethyl glycol
antifreeze, which is available at plumb-
ing supply stores.

Determine the total volume of water
in the heating system. The percentage
you remove and replace with antifreeze
will depend on the lowest temperature
against which you may need protection.
For most climates a 50-50 mixture is
adequate.

Before introducing the antifreeze,
make sure the seals on the circulating
pump will not be affected. Check with
the manufacturer. Some pumps with
soals not meant for antifreeze can be
retrofitted with new seals.

Maintain the water level in the sys-
tem using the manual gate valve rather
than the automatic fill valve. If a prob-
lam should develop with the fill valve, it
could dilute the antifreeze. Also, keep-
ing the gate valve closed will isolate the
antifreeze from the potable water sup-
ply and prevent the risk of backflow

D wou have a home-maintenance or repair problem?
Send it to Homeowners' Clnic. Popular Mechanics,
224 West 57th 51, New York NY. 10018 Lstiers
cannat be answered indhvidually. bur problems of
wide interest will be discussed in the column. For
more home-repair and maimtenance help, get PAM's
Home Care Guide. $4.95 postpaid, Send your orden's)
1o Popular Mechanies. Box 1014 Radio Ciry Station,
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THE

PM GARAGE

Easy rethreads

When you strip threads. or if worn
threads won't hold. the usual cure is to
drill our and tap the hole, install a
threaded insert and a new baolt, If the
bolt isn't supercritical (such as a main
bearing cap or suspension part), try a
new easier-to-use $8.30 kit called
Form-A-Thread. It's made by loctite
Corp.. 4450 Cranwood Court. Cleve-
land, OH 44128, and sold in auto parts
stores,

Spray the bolt with an aerosol re-
leasie agent, then mix the nonmetallic
thread compound and fll the hole
| Carefully turn the bolt into the hole to
form new threads in the compound.
Allow two hours for the material to
cure. and torque the baolt 1o specs, This
kit handles bolts up to 5AE grade & and

Form-A-Thread lets you mold vour own.
-

Metric 5.8. and the biggest bolts will EGH valve te:t plate
z ¥

take over 100 h.-lb. torque. The com-
pound s not compatible with transmis-
sion fluid.—~Fete Warren

When an engine runs poorly. a leaking |
Exhaust Gas Recirculation valve is one
of the first things | suspect. | check with
a new test plate that fits between the
EGH valve and its mounting pad, alloos
ing me 1o block off the exhaust passage.

If the car runs better, 1 know the EGR
valve is at fault, The test plate’s metal |
alloy 1s too thin to be used as a perma
nent bypass, according to Thexton Mfg
Co.. P.0O. Box 35008, Minneapolis, MK
55435 —Pete Warren

Hydraulic safety jack

The light-duty floor jack in my garage
gets a real workout at times, lifting cars
for tire rotation and raising them high
enough ta slide safety stands under the
frame. Here's one jack that gives me a

hig boost in user confidence, thanks to
a pair of clever safety catches that

hold the jack in the raised position even
if the hydrauwlic unit fails

The Alltrade Safety Jack carries a 2
ton rating and offers a 16%:-in. reach.
At just 42 pounds, it certainly ranks as a
home-shop jack, where it should last a
good long time. The safety catche
allow three levels of height adjustmient
and though they are no replacement for
true safety stands. they are still a wise |
idea The Salety Jack carries a suggest
ed retail price of $69.95 at auto pars |
stores and mass merchandisers. Fo
more information, contact Allrark
2140 Davie Ave., City of Commerc
CA 90040 —N.S M

Look out behind you!
Backing big rigs. including mator
homes and even some vans, takes
nerve and luck. Mirrors help, but you
never know what's in that blind spot

Now you can, thanks to Super Eyves
Backing Hadar. | installed one on a
friend’'s 25-foct motor homoe. and it
works like a charm.

Twao little ultrasonic sensors attach 1o
the rear of the vehicle, with o micro-
processor and monitor up front. The
reverse switch on the transmission
triggers the system. The sensar puts
Backup scanner " behind

puts
Serzors mount on back of vehicle [far rlyu‘l
and monlitor [right] mounts on dashboard.
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and the

out a G-foot signal pattern,
monitor starts beeping when the motor
home gets within 6 feet of an object. As

the wvehicle closes in. the beep gels
faster and louder, and a colored display
on the monitor also tells you how near
you are 1o impact

Prices range from $124.50 1o 5198
(depending on whether you want one
to four sensors) plus shipping. Units can
be ardered from Fleet Specialties Co
Box 4575-PM. Thousand Oaks, A |

91360 —M. L.




MORT SCHULTZ

CAR
CLINIC

Regarding HRick  Szalkowski's  letter
{(*"Reltin’ out a different song”) in the
July 1985 Car Clinic (pagye 42) he
quoted precisely the information on the
sticker of his 2 3-liter Ford engine air
cleaner. Ford says oil carmying the des-
ignation CC or CD should not be used in
the 2.3-liter engine. A letter to this
effect was sent by Ford 1o owners of
cars with 2 3-liter engines so your
| answer that he can use nil designated
SFICC or SFICD 1s wrong  You should
have checked before you dismissed his
question so glibly - Curtis £ Odell
Fawnskin, CA

I did check, Curtis, but perhaps my

Play it again,' M;rt “

answer to Mr. Szalkowski's lerter
should have explained the matter in
more detail. Let’s do that now.

The letter you mention was sent by
Ford in January 1979. It said that Ford
vehicles egquipped with 2. 3-liter en-
gines should not use an oil showing CC
or CD on the container. The letter
pointed out that use of oil having CC
and CD designations could cause pre-
mature camshalft and rocker arm wear,
because there was no additive in the oil
to prevent wear [t mentioned in partic-
war SE/CC and SE/CD, and “'SF where
available. "' Oil designated SF was just
beginning to come on the market. In-

cluded with the letter to Ford owners
were decals with the warning printed
on them These were to be placed on air
cleaner covers and in the owner's man-
uals as reminders.

After this advisory was issued, an
additive to prevent camshaft and rocker
arm wear was developed. It is con-
tained in pil having SF/CC and SF/CD
designations.

Therefore, as 1 said in answer to Mr.
Szalkowski’s question, owners of Ford-
build vehicles that have 2.3-liter en-
gines, including wvehicles that were |
manufactured before the date of the
letter, can use oils designated SF/CC or
SF/CD without fear that the oil will
cause engine damage.

Lash back at backlash

I owwn a 1978 Flymouth Volare and ask
your help in trying 1o solve a rear end
noise problem. The -ar has always
given a matallic bang fiom the rear
when shifted into reverse Mechanics
have offered different opinions abouw
treating the condition. which they call
backlash For example, ong wants 10
put shims in the rear while another
Wants o use expansion washers What

s Srarborough ME

Your problem probably results from
excessive rear-end backlash Then
again, it may be caused by a high fast-
idle speed. The fast idle shouwld coincide
with the specification given on the
amission control information label
mounted in the engine compartment. [
it does or if adiusting fast-idle speed
doesn’t eliminate the banging noise,
then measure for excessive rear-end
backlash by putting the car on a hoist,
placing the transmission in NEUTRAL,
turning off the engine and engaging the
perking brake

Rotare the prop shaft clockwise by
hand as far as it will go. Scribe an index
mark on the rear-axle carrier nose and
another in line with it on the seal gquard.
The nose is a stationary member; the
seal guard moves as the drivetrain
rotates. Now. motate the prop shaft
counterclockwise by hand as far as it
will go. Scribe another index mark on
the seal guard in line with the one
previously made on the carrier nose.

To determine if there's excessive
backlash, measure the distance be-
tween the two marks on the seal guard,

i the correct solution?- 0 | eslie Nich- |

If this distance is more than s in.
there’s too much backlash, but what's
done about it depends on the location of
the slack. There are three possibili-
ties—berween differential side gears,
berween ring and pinion gears, and the
pinion gear nut.

Disassembie the rear axle and take
measurements according to instruc-
tions in the service manual to find the

Prime time suggestion

Credit our friends at Atlas Supply Co, for
this tip, which may come in handy one of
these days when you're changing oil.

If the oil pressure indicalor light stays on
when you start the engine immediately after
completing the job, turn off the engine at
once. Complete drainage of old oil probably
caused the pump to lose prime, so do this:

problem area. If there’s excessive slack
between side gears, take it out with
shims. Eliminate excessive slack be-
tween ring and pinion gears by taking
up on the adjuster. (Incidentally, the
correct adjustment is 003-.006 in.—
not the .004-.007 in. given in the man-
ual.) If the pinion nut is loose, a spacer
to fit the nut is available from the supply

(Please tum to page 29)

FILTER
MAOLIMT

1. Ramove the ol filter.

2. Using & trigger-type oil can, squirt five
drops of SAE 30 oil into the inlet side of the
engine through the oil filter mounting base.
3. Reinstall the ol filter and start the engine
again. The cil pressure indicator light should
go out within two or three seconds. If not,
repeat the procedurs.

=
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One of the world’s
most advanced designs.
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Chrysler Corporation engineers
redefined the family wagon when
they created the Mini-Wagon.
Their accomplishment will have
an impact on transportation for
vears to come.

The engineers gave their wagon
an efficient shape...and even more

efficient performance.

Which is probably why they were
so particular about the spark plugs
that they specified. They specified

iwmwwm

Champion Copper Plus?

Because Champion added much
more than copper.

We added the plus. Design
improvements Lthat allowed us to
lengthen the insulator nose, vastly
improving our plug's fouling pro-
tection. To give surer starts and
superior performance in stop-and-
go city driving,

Champion even backs Copper
Plus with an exclusive, money-

back Performance Guarantee®

You don't have lo own a mini-
wagon to appreciate Copper Plus
spark plugs. Install a set in vour car
or light truck. You'll redefine its

performance. Guaranteed.

1IHpr|~.p|:n Decomber T1, 19RS. Aveal ion aind
inchistrial ||:|r||.~.1 ~|1|:|IH|

NOTHING
SPARKS
LIKE A
CHAMPION

Caas Champion Spark Plug Company
Todisin, CH 43466G1-0007
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Waming: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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Goodyear understands that the
streets can be just as much a
survival course as any off-road
stretch. Which is why we engi-
neered the Wrangler All-
Season Radial with a unique

aggressive block-tread. To not
only tackle the worst any street
has to offer, but to do so mile af-
ter grueling mile. The all-terrain
Wrangler. It handles just as well
on the road as off.

GOODSYEAR
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department of a Chrysler dealer. After
spacer and nut are installed. adjust
pinion gear preload according to in-
structions in the service manual.

Loose LOW and REVERSE automatic
rransmission bands are another possi-
ble cause of noise like the one you
describe. If measuring shows that rear
end backlash is not excessive, adjust
the LOW and REVERSE [ransmission
bands. Also, don't overlook the chance
that a worn U-joint or front yoke is
causing the noise.

Fix a broken break

You've helped us with our car problems
for a long time—now 1'd like to return
the favor by presenting a solution 1o the
hard-starting  problem that's affecting
GM X-cars when the enging is cold, The
problem  I'm speaking  about  resoits
from engine !]um:iml] and |s accompa-
nied by black exhaust smoke

| went back and forth with my dealer
on this until the car was no longet
coverad by warranty, | finally ook the
matter out of his hands and sought help
from a local WAPA dealer who wold me
that some GM X-cars with 4-cylinde

engines came from the factory with
plugged choke vacuum break bleed |
holes. To prove the point. hie told me to

SERVICE TIPS
8 If you're wondering how to check the
oil Jevel in a 1986 Pontiac Fiero manual
cable fitting. There's an indicator at the
base of the fitting. Check oil with the
engine off, car parked on level ground
and the transmission warm to the touch.
Use SAE 5W-30 SF-engine oil.
B No one owning a 1984 Chrysler Corp.

you refer your dealer to TSH 18-23-85.
® [In April 1985, Ford Bronco II. and

tort brake rotors and brake drums, cans-

ing vibration, The lugs of 1873-83 Civics
and 1976-81 Accords should be tight-
ened to 58 fi.-lb. Lugs of all other models
should be tightened to BO f.-Ib.

POPULAR MECHANICS & OCTOBER 1985

PLASTIC
FLUSHING TEE

Clamping down on overzeal

What could be simpier than tightening a
hose clamp. Clamp mamifacturers provide
two ways for you to do it. The clamp fastencr
has both a screwdriver slot and a hexhead

‘that accepts a socket. Many guys are 8o

happy with the arrangerment that they tight-

know it, they distort what"s underneath—

like a plastic tee in the heater inlet hose

watch thee choke linkage as he started

| my car (engine cold). Sure enough., the |

linkage didn't move. We replaced the
vacuum break, and I've not had trouble
sSinCe

Just for the heck of it, | ook the pld
vacuum break apart and found that the
bleed hole wasn't punched through
This dofect keeps the vacuum break
from pulling the choke linkage back to
open the choke plate enough and pre
vent flooding when starting a cold en
gine—NVern Holt. Mendham, NJ

Thanks for telling us your story,
Vern. It could solve a mystery for X-car
owners who read Car Clinic.

Being slipped a mickey?

In discussing my rough-ronning/stall
ng/missing 1980 Datsun @10 with the
service manager al a Nissan dealership.
he asked what gasoline | was usisg.
When | answered He
said, "Switch

The service manager contends that
all. major fuel companies are putting
alcohol n super unleaded gaseline, and
it's galing fuel pump diaphragms. caus
ing vapor lock and overheating, and
may lead to bumed valves. Is thera any
truth to this?—Charles R, Bedle, Co
lumbus, GA

The latest information | have is that
noe major fuel company blends alcohol
into gasoline being sold in Georgia,

Shell super

that's used to flush the cooling system, or a
radiator or fuel line fitting.

So the rule is this: If the clamp is around
something solid like & plastic flushing tee.
tighten the clamp until it’s snug. If the clamp
is around a hose, tighten the clamp until the
hose just starts to bulge. Afver running the
engine a few miles, check for leakage. If
thera is none, that clamp s tight enough.

Furthermaore, Shell happens to ba one of
seven companies that doesn't put alco-
hol into gasoline sold anywhere in the
United States. The pthers are Exxon,
Gulf, Marathon, Mobil, Sohio and
Union. The service manager seems [0
be off base.

Be aware, however, that thers have
beon instances of fuel tampering in
which alcohol has been poured into
gasoline after it has left the province of

| the fuel company. If the service manag-
er suspects that gas you're using is
adulterated, he can make a test with an
| aleohol dectection kit, such as one sold
by Kent-Moaore tools (part No. J-34353)
or by Miller Tool Co. {part No. C-4846)
Your question opens an area that PM
is presently explonng: How detnmental
to an engine is gasoline that contains
aleohol? Our findings will be reported
in a future article on gasoline.
Incidentally, if you go through the list
af routine services given in the service
manual, and none solves your driveabil-
ity problem, have the original primary
Jjet in the carburetor replaced with one
of a different design. It carries part No.
1603355800, m
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DETROIT

LISTENING POST

Thunderbird for ‘87 has a V-shaped nose and flush headlights but body stays the same.

A

Ford Motor Company's commitment to
aerodynamics is total, extending even
| toits light trucks, as the spy shot on the
right shows. That's a full-size F-350
pickup with flush headlights and grille,
just like a Lincoln, only vertical. Above
is what we believe to be the first clear
photoe of the aerodynamic nose and
| flush headlights planned for the ‘87
Thunderbird, which was shown photo-
graphed through a chain link fence last
month (see DLP, page 28). The new

nose arrives in "BY, the bubbleback !

hatch in ‘88 and an all-new BMW-like
body with front-drive in "B9.

'Smooth faces at Ford

5 e ] -
gl T

Full-size F-350 pickup prototype sports flush
aero headlights. just like on a Mark VI

CAFE break

Car companies have been complaining
to the EPA for years about running
changes in the way the government
conducts its fuel economy tests.
Changes made since 1979 include lab
humidity, fuel, dyno controls, weight
categories, motor oils and exhaust sam-
plers. All have hurt mpg results, the
carmakers said, and now they face
multimillion-dollar gas guzzler fines.
The EPA was given a court order to
reavaluate its changes and give the
carmakers mpg credits, if necessary.
The best anyone hoped for was one or
two tenths of an mpg. What they got
was a bonanza.

GM and Ford each got a 2.7-mpg
| giveback, enough to get them out of the
| gas guzzler hole and £400 million in

fines. Biggest winner was GM, who

| Corvette will be designed by a British

| will be farming out up to B0 percent of

went from 1.8 mpg in the red to 0.9
mpg surplus. Volvo and Saab also |
climbed out of the CAFE hole. Rolls
Royce got off the gas-guezeler hook en-
tirely. Seems someone at Holls finally
read the fine print in the law and
discovered that it doesn't apply to vehi-
cles over 6000 pounds. Since Rollers
aren’t lightweights, the EPA now has to
refund some $4 million in guzzier fines.

GM sends out

As previously reported here, the 1990

engineering firm, Hawtal-Whiting De-
sign Co. HWD has also landed the
contract to do the 2-seat Buick Riatta
sports car, and a future station wagon
known only as GM-10 right now. GM

its future design work. |

Chrysler’s zippier H-cars
Chrysler's scheduled a major reworking

| for its H-bodies—LeBaron GTS and
|

Lancer—for 1988. They'll look and per-
form much differently than the current
cars. The engine will be the 3.0-liter V&
Chrysler has coming from its Japanesa
partner, Mitsubishi, and the bodies will
be completely reskinned. The hood will
drop to give a stronger aero look.
Other down-the-road stuff coming
from Chrysler: A small utility vehicle—

| “a scaled-down Jeep,” as one source

describes it—and 4-wheel drive for its
T-wagons. The company is looking at
several 4-wheel-drive packages—one
for conventional driving, another for
off-road wehicles and a version for per-
formance cars, Ford is also developing a
“cowboy'" version of 4-wheel drive and
a more sedate package for families.

Avanti bust

Avanti Motor Corp. has filed for bank-
ruptcy and reorganization. The South
Bend, Indiana, firm, which seemed to
be doing just fine building Chewvy-
powered replicas of the Raymond
Lowey Studebaker, ran into trouble a
few years ago when it began several
ambitious projects, including a modem-
ization of the Lowey body, a convert-
ible, a Daytona race car and a new
sports car designed by Herb Adams.
The recrganization plans are no less
ambitious: loans of $5 to $8 million,
moving the factory to Detroit, dropping
the well-known Lowey coupe, continu-
ing the convertible and introducing a
new coupe and roadster.

GM'’s Rubicon .

It looks like a plain "85 Cadillac Fleet-
wood. But there's a lot inside that
doesn't show outside. Nicknamed Rubi-
con, it's a8 one-of-a-kind car GM’'s put
together incorporating all the electron-
ics currently available for automobiles.
Mot blue-sky stuff, but electronics that
are practical right now, although not
necessarily on the market. Many of the
devices you already know about—tem-
perature controls, cruise control, trip
computer, radio, lights, wipers, seat
adjustment. But some of the gear is new
and won't show up before 1988 or later.
The heart of the system is a small TV
screan set in the center of the steering
wheal. The driver can call up any infor-
mation programmed into the system
{Flease tum o page 33)

a0
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PENNZOIL INTRODUCES

The Bottle
Beautifu

Pours Cle:in

Pennzoil has once and for all
taken the mess out of doing it
vourself.

You know the best way to
find out anything is to do it
vourself, So do it. Take the mpndt
this new plastic bottle. Turn it
over. Notice that the oil isn't half-
way out at the slightest tilt. Our
smart new design lets vou angle
right up to most crankcase open-

Reseals Tight

ings before pouring. Then it pours

clean. No glug. U'se what you
need, and unl1 what vou need
The Bottle Beautiful reseals tight.
and lavs flat in vour trunk. It's a
greai new shape we're in, And
that great Pennzoil protection is
.\iill tr'l*-id;'.

Pennzoil still comes in the
familiar vellow can. We give you a

choice, because we are The Choice.

Pennzoil-The Choice.




THESE WIIIIK LITES HAVE
MUSGLE, NOT VIEIGIIT'

TOUGH. one hundred years of Wolverine toughness is in the

quality leather. And, it's in the long-wearing, one year guaranteed
Work-Lites" sole.

LIGHT. The special Work-Lites sole is about 50% lighter than other
soles. It lightens your load.

GUHFUHmBlE. The secret is thousands of micro-

scopic comfort gcells throughout the sole.

JES Walvering Woild Wade, inc | Rockbord, M1 4975 wom ekl ! LL' gL 'J:ti
-




DETROIT LISTENING POST
(Camtinued from page 30}

without taking his hands off the wheel.
By making finger contact with the edge
of the screen, the information on the
screan changes.

GM is also considering a no-hands
phone. Suppose you want to call home
or the office to let them know you'll be
late. With the phone function on the
screen, a list of most-called numbsers
appears at the center of the steering
wheel. Instead of numbers, they're
names. If you touch “home" or “office’”
the number is dialed automatically.
When the phone is answered on the
other end, the voice comes through a
speaker in the console. The driver's
voice is picked up by two different
mikes, one buil into the steering wheel,
another in the rear-view mirror.

Second example: The driver senses
something is wrong with the car. A
series of probable faults appears on the
screen. When the "menu” hits on a fault
corresponding with the problem being
experienced, the driver touches the
edge of the screen and the display
suggests the service required to correct
the problem.

GM isn't promising these things will
show up on production cars, but they
are well within the realm of possibility.

More 4-wheelin’

An in-house spy at Chrysler predicts all
cars will eventually have 4-wheel drive.
“Maybe in the next four or five years,”
he adds. But a source in engineering at
GM adds a qualifier, "You'll see it on all
performance cars, no question, but |
don't envision it across-the-board.
There's a big cost factor and you have to
figure a substantial price increase to
cover it. That argues against it on low-
price cars.” Stay tuned.

Fade in, fade out

Instrument panels have become so clut-
tered that engineers have been forced
to look for other areas to position de-
vices being developed for cars of the
future. But where? The problem is that
the device or display has to be where
the driver can reach it or see it. One idea
that's getting a lot of attention is a
heads-up optical projection system that
will flash information on the windshield
as the driver asks for it. Press a button
and the information appears on the
windshield for a few seconds—just long
enough to read—and then disappears.
GM has a program to develop this and
the other companies are getting into it.

Body computers
Automakers would like to put a “"body
computar” that automatically requlates

vehicle height on everything they make.
The computer would also alert the driv-
er via a buzzer or warning lights, possi-
bly even kill the ignition, if the car's
overloaded or if there's an unsafe distri-
bution of weight. The technology al-
ready exists, but there's a stiff cost
penalty that rmakes it impractical for
low price cars. GM and Ford are looking
at body computers for all cars above a
certain price level, say $10,000 and up,
as a guess, Chrysler's taking a different
approach. It's trying to figure a way to
get the price down and volume up so it
could install a body balancer on every-
thing it produces

Service by computer

Some Ford dealers now offer service by
computer. It's called OASIS (On-Line
Automotive Service Information Sys-
tern). If you take your car to a Ford
dealer with a problem the mechanic
can't figure out, he puts in a call to
OASIS. Using a computer in the dealer-
ship, he enters the car 1D number and
symptoms of the problem. The comput-
er is linked via phone to a main comput-
er at Ford headquarters in Dearborn,
Michigan. In a matter of seconds, the
maother computer sends back the necas-
sary information to repair the car. It's in
some Ford dealerships now and will be
nationwide by next year. ™

SABRE TriRaker

Reduces Chain Saw
Kickback Up To 83%

Kickback has always been one of the
greatest causes of chain saw ac-
cidents... but now that threat is great-
ly reduced”, thanks to the new

SABRE TRIRAKER™ SAW CHAIN — a
patented triple depth gauge 3/8"" cut-
ter that gives additional protection
without giving up any cutting ability.
Ready to go to work for you today.
Available at all participating Ace Hardware dealers.

TRIRAKER™ MEETS THE SOON-TO-BE
PUBLISHED AMERICAN NATIONAL STAN-

DARDS INSTITUTE (AA
“LOW KICKBACK CHAIl

STANDARDS FOR

* Kickback is reduced but not eliminated. You should continue to use any safety or protective devices... chain brakes,
nose guards, etc... provided by the saw manufacturer

POPULAR MECHANICS ® CCTOBER 1985




LT HJ\U P

Prior nuiltary experience gives you a clear advantage when you
enter the Air Force Reserve. You may return with the same rank
you held during active duty. You’ll be able to serve your country
part time, without changing your civilian lifestyle.

And as part of the Air Force Reserve, you’ll earn good pay,
insurance and retirement benefits . . . and much more. All in return
for one weekend a month and two weeks a year of service.

So contact the Air Force Reserve today, and make your past a
part of your future.
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Prior Service? Yes

N

AIR FORCE RESERVE e

Mo

r 1
! Call: 1-800-257-1212 To: Air Force Resarve Opportunities I
1 Or Fill Out Coupon and Mail Today! P.O. Box 3008 ]
| Warner Robins, GA 31099 I
|
: Mame }
|  Address |
: City State Zip :
| Phone Date of Birth {
|

|
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A GREAT WAY TO SERVE
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though there are some exciting
new cars coming out of Detroit
this year, two of the Big Four (AMC and
Chrysler) have no all-new models on
the launch pad. But that doesn't mean
these automakers have been idle.
There's a lot going on under the
skin, even on cars that don’t look
very different from last year's mod-
els on the outside.

AMC

You know the times are changing
when American Motors is talking about
being a horsepower leader in "86. The
2.5-liter Four AMC introduced in 1984
on Cherokee-Wagoneer, now in the
new Comanche pickup, goes up from
105 wo 117 horses (torgue is up from
132 to 135 lb.-ft.). This gives the Co-
manche the most powerful standard
engine in the field.

All that was done was o bolt on
throttle-body fuel injection (TBI) tied to
a new engine control computer. Usual-
ly. TBI wouldn't make such a horsepow-
er difference. It does so in this case
because AMUC engineers knew it was
coming and did the 2.5 design work
with a 2-barrel carb, giving the 2.5
engine the capability for deep breath-
ing. However, for ‘84-°85 production
they mounted a 1-barrel, which left the
engine gasping for breath. The "86 TBI
and a new computerized spark curve
are like opening an oxygen valve and
giving the patient a shot of adrenalin.

Both the 2.5 and the Alliance's op-
tional 1.7-liter engine have new perma-
nent-magnet Bosch starters with a re-
duction gear to boost cranking speed
about 10 percent, which is particularly
helpful in starting at 20° below and
colder. AMC's starter is lightweight
{under B pounds, compared with about
17 in “85). Gear-reduction units normal-
ly add to a starter's size, because one
gear goes above the other. But this one
has a planetary gearset, similar to those
used in automatic transmissions, 5o all
the gears fit in-line, into a space ¥ in.
wide in the starter housing.

The permanent magnets reduce the
starter current draw—very helpful at
cold temperatures when batteries are in
trouble. The minus-20° draw on the 1.7,
for example, is only 320 amps, com-

TECHNICAL

HIGHLIGHTS

Technical twists will make
1986 a very interesting year.

STARTER
DRIVE

New permanent-magnet starters eliminate the fleld windings. cutting starter welght in haif,

PERMANENT
FIELD MAGMET

Flanetary gearset boosts the cranking speed 10 percent to aid cold-weather starting.

pared with 4£0 on the "85 starter.
The 2.5 cast-iron head also gets hard-
ened exhaust valve seat inserts, nor-
mally used only on aluminum heads.
The inserts are strong, so the engine
now sails through AMC's tough 1000-
hour durability test, in which it prewvi-
ously struggled. An insert adds a joint,
which normally means poorer heat
transfer. However, AMC has improved
its head casting so it can carefully
control metal thickness between the hot
exhaust valve seats and the water jack-
et. The iron wall is as much as 0.2 in.
thinner between exhaust seats and wa-
ter jacket, so heat transfer is better.
Comanche and Cherokee-Wagoneer
also get an optional off-highway pack-
age that reflects AMC’s new philosophy
toward ride control: keep the spring
rates down (so the vehicle isn't a harsh
rider on the highway} and use high-

EXHALIST
WVAIVE

Hardened exhaust valve seat inserts ald
heat trarsfer to water jacket, so head
thickness can be reduced slightly [arrows).

pressure (400-psi) gas shocks, which
offer high resistance to ocil aeration.
Result: The shocks can be tuned for
low-speed performance without the
compromises needed o compensate for
high-speed ride and handling problems
that usually result from aeration on
washboard surfaces.

Chrysler

What do you do when you don't have
new lines of bigger cars and engines to
sell today? Chrysler's answer is to try to
give its 1986 4-cylinder cars the perfor-
mance, quiet and smoothness of the
VEs and V8s that its competitors sell.

Its big move was to rework its 2.2-
liter Four, lengthening the stroke to
increase the engine's displacement to
2.5 liters, a popular displacement
choice. That size adequately powers
intermediates, and is about as big as
you can go in a 4-cylinder engine with-
out objectionable shaking and vibration
problems. Even at that displacement,
the other guys all have big bore/short
stroke engines, because a long stroke
increases shake.

However, Chrysler needed low-end
torque, and a long stroke helps get it—
136 lb.-fi. at 2800 rpm. Chrysler added
balance shafts, which are chain-driven
off the crankshaft and rotate at twice
crank speed, to help control engine
shake and vibration.

Balance shafts aren’t new (the 2.6-
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Wl
liter Mitsubishi engine that Chrysler
used for years has them). However, the
2.6 has one shaft at the lower right and
a second at the upper left of the block.
This would have posed packaging prob-
lems on the Chrysler engine. Further,
the Mitsubishi uses a long chain that
has suffered from stretch problems.

Chrysler came up with an ingenious
answer: It put the shafts side-by-side in
a housing under the crank so that it
could be driven by a short chain. Chrys-
ler's 2.5 now replaces the Mitsubishi
2.6 in all models except mini vans.

The fuel tanks were also reworked to
get rid of a common Chrysler complaint
that many considered a sign of “4-
cylinder weakness''—engine sag on
hard turns. Actually, it's fuel starvation,
caused by fuel sloshing away from the
pickup in the tank. The pump sucks
more air than fuel. The fuel pump
pickup in the new tank is surrounded by
a wall that holds fuel in at all times. So,
now, even when you really crank the
car around a bend, the pickup should
still have a pool of liquid fuel to feed
the pump.

All these steps are useful, but a V&
still is a must. One will arrive shortly
from Mitsubishi, but a Chrysler-built
V8 is still in the labs.

Chrysler believes it has an answer for
the hot restarting problems caused by
alcohol additives in fuels. The alcohols
vaporize in hot weather, affecting the
fuel feed circuit. Chrysler's ‘86 models
have a temperature sensor in the throt-
tle body. When the temperature hits
190° F, the sensor triggers some new
software in the computer 1o gradually
increase the amount of fuel being
sprayed. Once the fuel flows, it starts to
cool, the spray pattemn returns to nor-
mal and then the engine should start.

Chrysler will also be installing a Borg
& Beck-developed solution to NEUTRAL
gear rattle, the objectionable rattling
noise that seems to afflict everyone's
standard-shift 4-cylinder cars, particu-
larly the transverse front drives.

The problem is thought to be the
transfer of engine firing impulses and
other roughness to the transmission
gears, causing them to oscillate. A
similar problem may even occur
with the car moving; it's called drive
rattle. The NEUTHAL rattle can be
reduced by raising idle speed and
the drive rattle by tightening up the
transmission. Some of that has been
done, but there are limits. Raising idle
spead reduces gas mileage and tighten-
ing up the gearbox can cause cold
shifting problems.

The Borg & Beck answer is a spring-
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DRIVE

loaded 2-piece plastic hub operating
independently over a metal hub, The
spring allows the plastic section to flex
in and out, cancalling out the rotational
impulses from the engine. The disc also
has inner-and-outer dampaning
springs, which are calibrated to work on
drive rattles. On a scale of O to 10, it's a
7 or better, according to a Chrysler
engineer, making it the best answer to
date. The new disc will debut on Chrys-

#  Counter-rotating balance shafis on

long-stroke Chrysler 2.5-liter Four are
chain driven. Located in the oil pan,
rather than the engine block, the shafts
help control vibration of Four.

ler vans with the 2.2-liter engine, 2.2
turbos and all 2.5-liter engines.

Ford

Ford’'s ‘86 Taurus and Sable are the
intermediate latecomers, so 0 make
inroads they need more than aero styl-
ing. Horsepower is selling, and so a
high-compression 3-liter V& with fuel
injection is the standard powerplant for
Job 1, with a 2.5-liter Four not available

To reduce

NEUTRAL gear rattle, new

:hmnum.:.

annoying Chrysler
plastic hub.- The hub's floating design dampers the engine's rotational
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in these ‘86 Fords until mid-year.

The 3-liter has a 60° angle between
the cylinder banks, good for balance
and engine compartment fit. It's slight-
ly larger and rated as more powerful
than the ‘85 Chevy 2.8 V& (140 horse-
power vs. 107 for the standard Chevy
and 135 for the high-performance mod-
@l). Injection is the port type with a
separate fuel injector at each intake
port. The 9.25:1 compression ratio
seems high for regular unleaded, but
the VB has the latest Ford fast-bum
combustion chamber, which cuts oc-
tane needs. It features a mask around
the intake valve to promote fuel mixture
swirl and a more centralized sparkplug
that projects deep into the chambar,

Both engines have low-friction tech-
nology, which includes low-tension pis-
ton rings, plus premium rubber gaskets
and oil seals so they can use 5W-30 oil
without leaking. The VB, which has to
pass a 22.5 mpg standard for 1986 to
avoid the gas guzzler tax, also gets
sequential fuel injection (the injectors
trigger one at a time following the firing
order, instead of the simpler but less
effective four at a time), Roller tappets,
installed on some V8s last year, go on
all of them in “886.

Taurus and Sable have a couple of
batter ideas that will undoubtedly see
wide use: an electrically-heated wind-
shield that can remove frost in a couple
of minutes at 0° F, and structural plastic
bumper that can really take a whack.

The windshield system is very differ-
ent from the grid-heated rear window
{(which would interfere with the driver’s
view). It's an expensive design Ford
used in the mid-1970s which required a
second altarnator, wired to produce 110
volts, and a windshield with an ultra-
thin gold film coating.

The new one begins with a standard
three-piece windshield construction:
outer and inner layers of glass and vinyl
sheet safety divider. An ultra-thin coat
of silver and zinc oxide is applied to the
inner surface of the outer piece of glass.
The coating does not noticeably affect
visibility. A slightly thicker coat is ap-
plied around the perimeter of the wind-
shield, and wiring terminals are at-
tached to it.

Push a dashboard switch and the
alternator runs without voltage regula-
tion to quickly produce 70 volts or maore.
The high-voltage current runs to the
windshield for four minutes. Then, the
module breaks the circuit to the wind-
shield and the alternator is again con-
trolled by the woltage regulator. The
windshield systam is locked out if the
battery is weak.
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Ford’s heated windshield uses a transpar-
ent layer of metal oxide as a ele-
ment to melt lce In just two minutes at 0° F,

The structural plastic bumpers, also
on Ford's Aerostar van, are a first U.S.
application. They're a 2-piece design,
an outer “face” section bonded to an
inner reinforcement, and attached to
conventional shock-absorbing mem-
bers. The bumpers are rated for 5 mph,
but take higher-speed impacts if the
lpad is distributed evenly, such as
the bumper may get nothing more than
a gouge. It takes a major whack to cause
the bumper to crack.

The Aerostar van also gets a better
Ford idea all its own: a self-adjusting
parking brake. It has the standard brake
handle with a spring-loaded pawl that
locks against a ratchet—toothed section
on the bracket. However, the brake
cable is attached to a spring-loaded
circular reel pinned to the bracket. This
real, which also has a toothed section,
mashes with a second spring-loaded
pawl in the handle. When the handle is
pulled up, the reel rotates with its
toothed section locked to the second

pawl to operate the cable. Push the
release button on the handle and a rod
disengages the first pawl. When the
handle is moved down, a tab on the
bracket disengages the second pawl
from the cable reel teeth. If there's any
cable slack, the spring-loaded real turns
to compensate, moving its toothed sec-
tion around a notch, so that the next
tooth is opposite the second pawl. Lift
the handle and the second pawl reen-
gages the toothed section at the new
point, taking up any slack.

General Motors

The "86 Corvette looks like a car-
ryover, but it's GM's leader in under-
the-skin changes. The most customer-
pleasing achievement is passing '88
gas guzzler specs (22.5 mpg) on the
350-cube V8. New parts include alumi-
num cylinder heads with reworked
ports and combustion chambers, an
exotic exhaust system with three cata-
Iytic converters, plus revised gear ratios
in the manual overdrive transmission
{down from 0.67 to 0.60:1) and a 2.59
rear axle ratio (with last year's 3.07
available as an option).

The three cats are free-breathers,
and the first two, one behind each
exhaust manifold, heat up guickly to cut
hydrocarbons. With HC lowered, Chevy
can add up to B8° of spark advance at
part throttle, improving fuel economy.

The aluminum heads save over 40
pounds, but their most significant
achievement results from port and
chamber changes that increase fual
mixture burn rate. With a faster burn,
the compression ratic can be raised
from 8.0 1o 8.5:1 for fuel better econo-
my without raising octane needs.
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FIBERGLASS
LEAF SPRING

Fully independent rear
vette-type transwverse

For better oil leak control, Chevy will
go to external rear crank seals on VB
and V8 engines. The 350 V8 develops
230 horses, about as much as the
improved ‘86 Buick Regal 3.8-liter V&
with turbo and intercooler. The inter-
cooler adds 40 horses for "86.

The Vette is close to the 3375-pound
amissions class and could make it when
an B-pound Delco permanent magnet
starter (saving 8-9 pounds), is installed
by midyear. The starter uses GM's
"Magnaquench” magnets, which re-
portedly are stronger than those of iron
oxide in Bosch starters.

The "B6 Corvette also will have GM's
sophisticated new antitheft system: a
key with an electronic resistor that
signals a decoder to turn on the engine
computer. There are 15 possible resis-
tors, and use of the wrong one shuts
down the system for two minutes. GM
says this will slow down a thief by an
average of 15-20 minutes. Actually, it
adds only about 15 seconds to a steal by
a sophisticated crook because the en-
gine computer has been left accessible
for service. All a thief needs to buy is
any matched setup of key, ignition
switch and decoder, then quick-connect
them to the computer. However, it may
discourage the strong-arm types, who
just smash into the left side of the
steering column and trip the lock bar.

The Vette also gets a Bosch antilock
brake system that's simply an add-on to
the vacuum-boosted hydraulic sys-
tem already in use. Howewver,
the front-drive C-cars (Cad-
dy deVille and Fleetwood,
Dlds 98 and Buick Electra)
will offer the Teves antilock
system, introduced last
year on the Lincoln Conti-
nental. The Teves is an all-hydraulic
system with an electric motor to provida
pressurized oil for the assist. Both sys-
tems use computers to operate hydrau-
lic purnp motors and solencid valves.
The Teves is more compact and some-
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on rear-drive ToronadaRiviera/Eldorado wses a Cor-
spring. which 5 completely constructed of fiberglass.

thing similar may be on the Vette in a
couple of years.

GM's '86 Toronado, Riviera and the
late-coming Eldorado and Seville are
the leaders in on-the-skin engineering.
All inner and outer body panels are
galvanized on both sides to prevent
rust. Although lower exterior panels are
sprayed with plastic to prevent paint
chipping, even a break in the paint
won't lead to rust because of the exteri-
or galvanizing. So long as the body isn't
dented, GM engineers say it will go
over 10 years without rusting. The
exhaust system also is designed not to
rust—it's stainless steel from end to
end. All of its joints are welded to

prevent noise.

The TV touch screen that Buick test-
ed on a few cars last year, passed, and it
will ba standard on the '86 Riv. The
tube is wired to the engine computar,
heating-a‘c computer, radio, trip moni-
tor and gauge sensors,

The luxury front-drives get a dewvel-
opment pioneered on the rear-drive
Corvette—a plastic leaf spring
mounted transversely for an inde-
pendent rear suspension. The suspen-
sion, however, uses one control arm and
a strut instead of the upper and lower
arms on the Vette. The spring has two
cushioned mounts spread relatively far
apart, so if only one wheel hits a bump,
the section between them can flex to
provide a stiffer spring rate than just
the length between the mount and
control arm.

Although new technology draws the
most attention, GM didn't forget new
ways to work with old technology on the
2.5-liter 4-cylinder: The pistons are of
an aluminume-silicon alloy very similar
to that used on the block of the Vega
engine. Unlike the Vega alloy, which
was chemically etched, the piston alloy
is machined to expose silicon minisur-
faces, which are very wear-resistant.
They prevent damage to piston ring
lands frorn wear at high speeds, ™M

OIL PAN



SKYROCKETING ROOF COSTS TURN
SEAMLESS SPRAY INTO AMAZING
PART-TIME MUNEY MAKEH

Goodfor

$25,000 a year

and more...

much more!
THIS BIG ROOF RENEWAL §

PAID GEORGE SINGLETON

When George Singleton made
$4,154 65 on one order for Seamless
Spray. he said it seemed like a miracle . . .
making such Big Money with so little ef-
fort, But that's the remarkable track re-

cord of our SEAMLESS SPRAY . . . the
process that makes old roofs like new
again.

One new man after another has en-
joyed the same BIG SELL thrill when they
introduced Seamless Spray and closed
sizable orders on the first call.

Like Joe Kimpel, a former welder, who
was making $1,000 a month. His first 5
weeks with Pace paid him $2,799.69.

Bob Kronner, 55-year old former steel
salesman, made one call, got his first
Seamless Spray order, and made
$1,420.43,

How can this happen so easily for men
with no experience in our business? It's
all very logical,

If you've talked to a roofer lately, you
know the incredible charges for putting
on new roofs. For industrial buildings,
shopping centers, motels, hospitals,
schools, etc., prices have gone sky-high.
With our process, we bypass the roof

contractor. The commercial building
owrner uses our Seamiess Spray to apply
Pace Roof Renewal Sealant right over
the old roof, The cost is so low, the prov-
en results so satisfactory for such well
known firms like General Motors, Ameri-
can Airlines, Holiday Inns and hundreds
more, there is virtually no sales
resistance

Pace ships Seamless Spray equip-
ment on Free Loan. Your customer pays
only for the Sealant. His own men apply
it. It's as simple as that.

The field-tested sales kit we fumish
you gives you all the know-how you need
to get into this BIG SELL immediately.
There's no waiting, no training needed.
You don't waste your time on small,
penny-ante business.

YOU CONCENTRATE ON BIG
SALES—BIG EARNINGS

That's how part-timer Jim Deveau
earmed a weekly check for $2,760. (We
think he'll go full-time now!) How Dave

Lute, with 2 sales in 2 days, made over l

$1,500. And how rookie Bob Shelhom
parlayed several roofs for one company
into a $1,433.78 paycheck!

And that's on just one of the inflation-
beating Pace Products that keep you
seling big on every call. Along with
Seamless Spray, you'll make big sales
and see big profits with PARK-KING
Blacktop Sealer, Liquid Metallic Siding,
Concrete Plus and all our other 1-coaters
that fill maintenance needs wherever

you go.

SEE HOW JUST 1 SALE A

WEEK IS GOOD FOR $25,000

A YEAR . .. AND MORE.
ALL FACTS FREE
WITH NO OBLIGATION.

Just mail this coupon. |'ll mail you the im-
pressive facts about Seamless Spray
and all the rest of our amazing part-time
money makers. You're under no obliga-
tion. Mo one will call on you. Everything
comes to you by mail. Put this coupon in

the mail today so
ting into this BIG SELL!

SHOW-BELT SALESMEMN! Winter's misarable
mama:wwmtwbmgmwﬂrwwmﬂ
orders with the most sensational money malker in
the ice and snow control field. Check off ICE
Mﬂ;%%gmmmpmmmll racei o de-
tails

D

you'll lose no time get-

0 Mike Meintosh, Vice-President i
f PAce PRODUCTS, INC., Dept. PM-1085 |
Quality Plaza, 112th & College Blvd.
P.0. Bax 10925, Overiand l'art Ks. 66210 |}
i PLEASE RUSH BY MAIL all facts about
Pace SEAMLESS SPRAY, the amazing
part-time money maker that's for
i $25,000 ayear . .. and more. No obligation. I
71 ICE MELTER i
I Mame I
I Address I
1., |
|
Stata
| & § § § §® § § § § | J



ALL

OUTDOORS

| ' Zodiac’s sporty,
~safe inflatable

| "Crank it hard over and see what
happens,” said Zodiac's Ed Washburn
as we blasted along on a full-throttle
sleigh ride aboard the company's new
Mark Il Futura. | spun the wheel all the
way to the lock and the inflatable
etched what seemed like a 90° tum in
gray-green water, No banking, No skid-
ding. No chine-walk. Just a quick g-
force-inducing dodge. This kind of eva-
sive action can be fun under proper
conditions {with life jacket and kil
switch securely fastened, that is). But
more importantly, it inspires  confi-
dence when the boat you're driving is
mimble enough 1o lunge out of danger
on very hitle notice, Secondary tubes

Thl'.' new I.’.I—I'bl:lt 9-inch Mark Il Futura offers unbelievable maneu-
verability. Secondary tubes on bottom [right] make it happen.

running port and starboard down s
underbody make it happen. These ap-
pendages contribute greatly to en-
hanced wracking and stability resulting
in tight high-speed wming radii. With
transom wheels for beach launching. an

]

inflatable seat and room for a beefy 55-
hp cuthoard. Zodiac has added a $4000
complement to its normally utlitarian
product line. Contact Zodiac of Morth
America, P.O. Box 400, Thompson
Creek Road., Annapolis, MD 21666,

Low-cost shooting fun

Alr Soft means shooting fun for under 530.
The .357 replica, top, accepts plastic BBs.

For apartment dwellers and others
whose shooting addiction is hampered
by confined spaces, some BB-gun man-
ufacturers have developed plastic tar-
get arm= that fire light, low-velocity
plastic projectiles. Daisy has entered
this market with true-to-life replicas of
such standards as the Walther PPK
Luger. Colt .45 and Smith & Wesson

A587 magnum. Class 3 Airguns in
Berkeley, California, makes an H&K
submachine gun look-alike, Most of the
guns use plastic shell casings that auto-
matically eject when the gun is fired,
adding an amusing touch of realism.
Contact Daisy Manufacturing, Rogers,
AR 72757. or Class 3 Airguns. Suite
1239, Berkeley. CA 94704

Leaded-fuel reduction

FM contacted Mercury and OMC's
Johnson and Evinrude to leam how the
EPA-mandated leaded-fuel reduction
affects outboard motor owners. Mercu-
ry says its complete product line will
operate normally with unleaded fuels.
But OMC engines greater than 115 hp
bulit berween 19689 and 1984 must be
modified to accept fuel with a lower
lead content. Kits with thicker head
gaskets to better control unleaded fuel
detonation - will be available Oct 1,
Contact your dealer or OMC service
Ceaentral Avenue, Waukogan, 1L 60085,

Mode| 4452

Star gazing made
easy with Tasco's

Tasco’s Halley series binoculars

Tasco's new binoculars offer remendous light-gathering
abifity due 0 oversize objective lenses, The BxbG-mm
4457 version (left) features a 315-foot field of view at
1000 yards. All air-to-glass lens surfaces are fully coated
and the binoculars have fold-down rubber eyvecups. The
Tx50 model has a 420-foot field of view, All are coversd

by Tasco's new 7Th-yvear warranty
Model 4452 is priced at $179.95
Contact Tasco Optical Co., Box
520080, Miami, FL 33152-0080.

New cycle helmets

Simpson’s Bandit [left) $199; the
Voyager helmet [right) Is priced at 5149,

High strength and low weight. the Holy
Grails of engineering, make a harmoni-
ous blend in Simpson’s new line of
motorcycle helmets. These buckets
feature hand-laminated fiberglass in
several acrodynamic styles that damp-
en wind noise. Interors are made ol
brushed nyvlon and the scratch-resistant
Lexan face shield has a ratwcheting fea-
ture that holds it open. The helmets
also offer a ventilated chin area. Con-
tact Simpson Sports, 22412 5. Norman-
die Ave., Torrance, CA 90502

Win a boat

We're giving away PM’s Grumman Ski-
daddle project boat to the reader who
submits the best photograph on any
subject. Mail yvour best photo with the
entry blank on page 159 of our June ‘85
issue, Deadline: midnight, Oct. 14, P
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AT DISCOUN T STORES! Somewhere along the line of
THIS MAY BE THE discqu? store evnlutinnhthe
CLOSEST YOULL GET TO % Cood oo
PERSONAL A EN TION. But at S{'ntr}? Hardware, we

don't go in for that kind of progress.
) | o AT So our knowledgeable people
g T I WL g el T will greet you right on the floor,

- not from a speaker on the wall.

They'll help you find all the
hardware you want. And if you
need advice, they can help with
that, too.

Next time, shop Sentry. We'll
answer your
questions with a
smile, not a

recording.
Where hardware isn't a sideline.
@ Check ihe Yellow: Pages under Hardin v the Sentry wure nessert v Serirs | lardwire Corpoton Clevelind Ok 4108, Merchandse shusn i thi adverisessent s avalable sy paacipating dealers vy
5! pows Dhoin || L, 1485 AR Smiry -'|J||"'. pan ther simn dores. They sebeos thaor |2 1wt thes n prses. T her by frwa in procots avadably quanctes aml proes m o ndaosdial doees

A
WHEI'IE“ Press-in-Place Caulk 'TA VERMOMNT

ﬂ.MEHIC‘-ﬁN

53 In-.u

i | & : =
VISE-GRIP K hwilvet M 5 Mo Evas,

10" Locking Plers Single Cylinder Dieadbolt 13-Pe. Dirill Bie Set 5. 208 $1.33
[wE) §5 .99 (eE0XICT) $T 44 160134} $6.66 R

shop-vac

§49.99

W40 | Gal Contalners

w Free ‘:;g'hr.-:\ Applicator

(H0ioL 4W361) $9.99 10%25" Clear Coverall W6 Unilok Power Tape Y Seal Alum. & Vind Door Sot
HCHID $4.44 (ki) §4.99 (#v1 $3.88




THE PM

WORKBENCH

Black & Decker takes
the convenience of pow-
er painting one step fur-
ther with its new carbon
dioxide (COz) gas-
powered painting sys-
tern. This totally sell-
contained, nonelectric
systern has no power
cord to contend with—a
real plus when working
on ladders and scaffold-
ing—and it clips right
onto your belt
The pumping head,
which operates on a
standard CO, cartridge.
pumps paint from a 1-
quart container through
a 4-ft. flexible tube to
the roller. Paint flow is
controlled by a pressure
regulator on the pump-
ing head and by a push-
button on the handle.
The system includes
two l-quart containers,
a 7-in. roller frame and
cover, a 1%-in-wide
trim brush, four CO;
cartridges and a faucet
connector for  rinsing
the system clean. [It's
available at hardware
stores and home cen-
ters for about $70. Con-
tact Black & Decker, Box
LGK. Bourse Building,
Philadelphia, PA 19106,
—JI. T

Power painter goes cordless

S;‘.'Hm
bett (top}—no more troublesome
:::hndnpu:tu

handle acc
brush
system

|above, right] to tackle most painting
Is designed for use with latex [water-based| paints.

cordiess power painter clips right onto your
externsion cords. The pump-

on a standard CO, cartridge [above, left).
epts a paint roller, painting pads or a trim
chores. The
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Fix unsightly fumniture scratches and
nicks with this handy wood repair and
touchup kit. Simply mix one of the five
dye powders with the mixer finish to
obtain the desired color; Then, brush on

the mixture to conceal the defect. After |

it has dried. apply a top coat finish. The
kit works well on wood-grain plastic
laminate surfaces. too.

Each kit contains dye powders in oak,
walnut, teak, pine and mahogany
shades; a mixer finish; camel hair
brush; mixing tray; cleaning cloth; and
steel woaol.

It's available for $14.95 postpaid

from Woodcraft Supply. 41 Atlantic

Ave., Wobum, MA 01888 —I.T.

?&. i

Knock-out veneer flaws

Repairing damaged or defective veneer
is easy with a veneer punch. Simply
position the toal over the defective area
and strike the tool's handle with a
mallet. The hardened steel cutting
edge punches out a neat, irregular-
shaped disk. Then, punch out a replace-
ment disk from a veneer of the same
wood species and glue it to the spot
where the defect was punched out, Be
sure the replacement disk matches the
veneer's grain pattern to ensure a
virtually unnoticeable repair.

The 52-mm.-dia. punch shown
is available for $73.70 postpaid
from Constantine's, 2050 East-
chester Rd., Bronx, NY 10461
Veneer punches are also avail-
able in 25-mm. ($48.70). 32-
mm., ($49.70). and 45-mm,
($65.70) sizes.

—Hosarto Capotosto

| IF you've come across a new produd with some special |

feartures, let us know abouwt it. Write to PM Work-
banch, Popular Mechanics. 224 Wast 57th 5., New

| York. N.Y. 10019,
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Amazing New Third Brake Light

Can Save Your Life

Introducing the biggest safety
breakthrough in the history of
the National Highway Traffic
Safety Administration (NHTSA).

Gov't approved
Mandatory for 1986

Stringent government tests prove that
the third brake light mounted at eye level
reduces rear-end accidents by over 53 %
The government is so amazed with these
test results they are demanding all 1986
cars be equipped with this new third brake
light. (These cars will be introduced in
September of 1985.)

The NHTSA estimates predict that this
light will prevent 900,000 rear-end colli-
sions a year and 40,000 personal injuries
a year. And when accidents do occur, tests
show that personal injuries are reduced.
Car damage and repairs are also reduced
by almost 60% .

Here's why it works

Mounted at eye level, the brake light
is bright and easy to see because it shines
directly into the eyes of the drivers in the
second and third cars behind you. Also,
since the light comes on only when you
brake, it can't be confused with turn sig-
nals or tail lights.

Reduce rear-enders
The third brake light can prevent painful
whiplash injuries, remind tail-gaters to
back off, and gives the driver behind you
better depth perception, day or night.
Many insurance companies are offering
discounts for these lights.

The Third Brake Light comeson

only when you brake, Jeat

Amazing results — your chance of a rear-
end accident is reduced by over 53%.

Exclusive Design

The versatile design of our light comes
complete with everything you need — so
it fits every kind of car. The patented bulb
assembly snaps out for easy bulb replace-
ment. The contemporary style has a low
profile — so it looks good on all vehicles.

This American made light meets all
Federal Motor Vehicle Safety Standards
(FMVSS) including Federal Standard #108.

It's easy to install

The eye level brake light mounts inside
your rear window — like the new cars,
where it is protected from weather, car
washes, body damage and theft.

We offer two assembled models —
one for American cars and one for foreign
cars Pivoting legs (with leg extensions)
make it adjustable to fit all sedans,
hatchbacks, station wagons and pick-up
trucks. Good instructions and snap-on
wire connectors make this a job you can
do with a screwdriver and pliers in just
20 minutes.

Money-back
Guarantee
Qur lights are
backed by a one
year manufacturer’s
warranty and our
own 60-day money-
back guarantee. If you are not
satisfied for any reason, you may re-
turn the light for a prompt full refund.
Lights are $19.95 each, plus $3.00 ship-
ping. Shipping is FREE with orders of 2
Or more.

Mounted at eye level, the third light is
sasy fo see.

Be first to experience safer driving —
it could save your life.

Order today

For ordering or further information,
CALL TOLL FREE 1-800-525-8624
{in Colorado 303-762-1385) or send to;
Progressive Energy Corp., Dept. PMIDES,
3148 South York, Englewood, CO 80110

All orders are shipped promptly. Fleet
prices available. Dealer inquiries welcome.

Yes, sand ma the amazing new brake light that

could save my life. I in 60 days, | am not satisfied,

| can return for a prompt refund,

[ Pleasa send me one brake light at $19.95
and $3.00 shipping.

[J Please send me 2 or more brake lights at
$19.95 each. SHIPPING IS FREE.

2 models:
For American cars
—_ For foreign cars)
Yaar Make __ Model
O Check [0 MasterCard/VISA [0 COD
Card # =
Exp. Date
MName ——
Addrass
City___ State Zip
e ———
e ___——.§
e e —
Progressive Energy Corporation

Dept. PMIORS, 3148 South York, Englewood, CO SO0
Toll Free 1-800-525-8624,

In Colorado 303-762-1385
1988 Prograssive Enangy Carp.
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APPLIANCE

| have a Kelvinator washing machine
about six years old. model No. AW-
1800P0T, serial No. 049A075858. It
leaks oil into the wh and onto the
clothes it's washing. There isn't a deal-
er within 50 miles of whore [ live. Can
you tell me what the problem is and
where | can get a service and repair
manual for this machine?—Daonald
Lord, Stanbough, MI

It sounds like the seal around the
agitator block has allowed water to get
down into the washer's transmission.
The transmission has probably filled up
with water, creating a pressure in the
gear case. This forces oil up the trans-
mission shaft, around the seal and into
the tub. The shaft seal has failed be-
cause of a worn transmission housing
bearing and shafft.

To correct the problem, you should
replace the top oil seal along with the
rransmission housing. which has the

Washer oils clothes

top bearing built into it. You should also
replace the agitator drive shaft which
goes through the top bearing.

No special tools are required to repair
the transmission, but it will take several
hours. You should purchase both a parts
manual and a repair manual to assist
you in disassembling the transmission.
These books will help you pick out the
wom parts and will provide you with
the proper replacement part numbers
for your washer,

The manuals, as well as a list of
franchised Kelvinator or White Wes-
tinghouse appliance parts distributors
in your area, can be obtained by writing
to Kelvinator Consumer Service, 325
West Main St., Newark, OH 43055.
Attn: Marketing Services. The part
number for the parts manual is K1780-
28; it costs $2.50, plus tax. The washer
service manual is KLUA-150689, and |
costs $5, plus tax.

—

Clanging mixer

My 10-year-old Oster mixer/blender
Imperial model No. 966-04E. has devel-
oped a clanking sound in the gear case
attached to the motor. I've disassem-
bled the base as far as the gear case,
but can’t remove the plastic drive unit
mounted on the top side of the base
housing. The drive unit meshes with
the sprocket mounted on the underside
of the upper arm. Where do | go from
here?—Ralph Mason, Portland, OR

The part you're having trouble with is
the drive coupling. This part can be very
difficult to remove because it is con-
stantly being tightened under normal
use. Due to the age of the unit, it may be
impossible to remowve it without chip-
ping it off with a cold chisel. Once the
coupling is off, you can disassembile the
unit and remove the gear case.

Individual gear parts for your mix-
er’blender are no longer available, so
you will have to replace the entire gear
case with a replacement kit. The part
number for the gear case is 208234 and
it sells for about $26. The number for
the drive coupling is 4550-003 and it
costs about $1.

These parts, along with installation
instructions, are available from Oster,
5055 North Lydell Ave., Milwaukes, WI
53217. Atn: Froduct Service Dept. Be
sure to enclose the model number of
your unit in the letter.

44
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Rusty dryer drum

| have a Kenmore clothes dryer, model
MNo. 76971100, serial No. FE3210634. It
is about five years old. The finish on the
inside of the drum has worn off and the
drum is rusting, so rust gets on the
clothes. | sanded the drum and sprayed
it with a high-temperature paint, but
this soon wore off. Do you know of a
finish [ could use that is more dura-
ble?—Gary Upchurch, Alice, TX

A washer drum takes many a hard
lick, especially if you dry a lot of clothes
with zippers or large buttons. To cope
with the rust, buy a spray can of primer
gray paint—the same paint used on the
assembly line to coat the dryer drum.
The 13-ounce spray can, available from
your local Sears repair parts center, is
part No. 350938 and costs $8.25. You
will have to remove the drum to spray
it, so you should also buy the dryer
service manual, part No. LIT-787207,
to assist you in disassembling the dryer.
The manual costs $8.

Sand the drum, then thoroughly
clean it with a solvent such as lacquer
thinner in a wall-ventilated area. Once
the solvent has dried, spray it with
several light coats of paint. Reassembie
the dryer after the paint has dried
overnight. Then turn the dryer to a high
heat setting and let the drum tumbie
without clothes in it for 45 minutes to

cure the paint.

Dishwasher service tip

Te keep your dishwasher humming
efficiently, periodically clean the spray
arms and drain area. On some models,
the filter screen and drain are in plain
view; others require some disassembly
to gain access.

Tumn off the electrical power to the
dishwasher. Remove the bottom spray
arm and filter screen and clean them
with a scrub brush. Loosen any lodged
particles in the spray holes with a piece
of stiff wire. Clean the top spray arm
without removing it.

Clear away particles from around the
pump cover and drain area, and remove
any buildup of mineral deposits from
the heating element using vinegar and
a scrub brush. Make sure both spray
arms turn freely. If they don't, check for
debris or mineral buildup around the
pivot holes,

Some standing water should remain
visible at the bottom of the drain. This
keeps the pump seals from drying out.
But standing water should not touch the
bottom of the heating element. Ifit does
the dishwasher may not be draining
properly. Remove the bottom access
panel and check the drain hose for kinks
or sharp bends.

Dishwasher maintenance includes periodic
cleaning of the holes in the spray arms.

- - e e

I you have a problerm with any appliance. send your
guestion. along with the mode! and senal numbers, o
Appliance Chinic. Popular Mechanes 224 West 57th
5t New York NY. 10018 Sarry, bul letters cannot
b arswered individually. Problems of wide interest
will be discussed in s cofumn
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“TEXACO’S NEW FORMULA

HAVOLINE CHALLENGES
THE WORLD’S MOST EXPENSIVE
MoOTOROILS™.......

|

ettt | Havolin
e | oUpreme |
JwW-30 ¢

) !
ULINE |

Both exceed carmakers’ warranty
requirements for virtually all gasoline-powered
cars. Both meet or exceed industry standards

Do you have to pay the high price of synthetic
miotor oils like Mobil 1 or Amoco Ultimate to get
the engine protection your car needs?

Check out these facls.

Both the expensive synthetics and
Texaco's Havoline Supreme 10W-30 give you
the quality protection demanded by these
industry yardsticks:

in helping prevent wear, keeping engines clean,
saving gasoline, and protecting against rust.
But only Havoline comes without the high

price. And that you can check out wherever
Havoline is sold.

HAVOLINE SUPREME.
HicH QUALITY PROTECTION
WiTtHOUT THE HIGH PRICE.




“Air flow management does
more than help Aerostar and
Merkur get better mileage, it
| also contributes to better

"
™ handling Lavysocha
Manager,
Exterior and Aerodynamics.

Design Engineering

Complete air flow
imanagemerni helps make
Aerostars fuel economy
ratings better tharn those of
rmanty I883 compact sedans®

Ford Aerostar is one of the A swept back front end,
newest examples of the com-  spoilers, flush glass and
mitment to quality at Ford door handles are all quality
Motor Company; demonstrat- refinements that help

ing leadership in applying Aerostar slip through the
aerodynamic principles to air with a whisper.
automotive design.

26 EPA estimaied city milleage [van

23 EPA estimusted city milsage (wagon|

Get it together—Buckle up!



GINEERING

Merkiir's hiplane rear
spotlers nof only contribute
to solicd roadd feel but also

T '|'j'.1 reduice the oalr
turbiilence bahiind the
vethicle for greater
aerodynamiic efficiency

Merkur uses a small scoop “down force” on Merkur's

to take only as much air as biplane rear spoilers.
the engine needs for cooling Result: The feel of solid,
and let the rest flow over the in-touch-with-the-road,
car smoothly to exert quality.

——
Qualit

isdJobl.—

Ford + Lincoln * Mercury * Merkur
Ford Trucks * Ford Tractors



“NOW

Pop-together handrail

Press-in-place caulk

Two new products from 3M take the
pain out of glazing windows and caulk-
ing cracks. These neal, easy-lo-use

products come preshaped in rolls. Sim-
ply press the compound in place and
peel off the protective backing. Then,
apply either a latex or oil-based paint, if

desired. Press-In-Place glazing ($4.25)
comes in 8 Ya-in.-wide x 17-ft. roll. The
caulking ($3.25) comes in a */is-in.-wide
® 22-ft. roll

For details, contact the Household
Products Div,, Bldg. 223-45. 3M Cen-

wood stair rall qrnﬂnhilmmwithpwﬂhipcdluddngﬁumm
bored In the handrall [top, right) and bottom support rail. The adjustable socket
mhmmmedwmmngaplmafmmngmmlm right).

““' ter, St. Paul. MN 55144

Install a custom-looking wood handrail
in your home with the do-it-yourself
PFromontory stair rail system. The sys-
tern features balusters with disc-
shaped ends that fit into prebored sock-
ets in the rails. This pemmits the
balusters to adjust to any angle, or
level. run of railing. A molding strip is
nailed in place to conceal the socket
joint. The balusters are available in two

sizes—29 in. and 34 in. high—and two

styles: traditional (1% X 1% in.) and '

elite (1% = 1% in.).

The handrail system comes in oak
and hemlock and costs less than $25
per running foot. For example, a 5-ft.
hemilock handrail kit costs about $112,
Newel posts are purchased separately,
For details. contact Mansion Industries,
Box 2220, Industry, CA 91746

Double-duty appliance

Reduce kitchen counter clutter with
Waring's new under the cabinet blen-
derfcan opener. This unique appliance
is a fully automatic can
opener that flips down to
reveal the base of a 10-
speed blender, Just install
the blender’'s 45-punce ca-
rafe and you're ready to
process foods and liguids.

Features mclude a
strain-and-serve lid and a
carafe base-lock that holds
the container securely to
the motor

The blender/can opener
is available at housewares

and appliance stores for about $90. For
information. contact Waring Products
Div.. Dynamics Corp., New Hartford,
CT 06057,

Dual-position step stool
The Step Deck is a cleverly designed.
space-saving step stool that converts to
a 2-step work platforrn. Simply unlock
the stool's top step and rotate it down-
ward until it locks level with the second

step to form a wide, sturdy platform.
The 5tep Deck's weight capacity has
been tested to BOO pounds and it folds
flat to just 23& in. for easy storage. It's
available at hardware stores and home
centers for about $40. For a dealer near
yiou, wirite 1o Cosco Inc.. 2525 State St..

| Columbus, TN 47201, P
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1983&1984

Popular Mechanics

Indexes
Now Available

» 12-page easy lo use
reference.

« Arranged by editorial
departments.

« Short description of article,
month, page number and
length provides a quick way
to locate subject.

« Convenient size allows you
to keep index with your
year's set of issues.

« §£2.95 each.

1971, 1973 and 1975-1982
indexes also available—Price
for each index—$2 85. Order
index by year. Send check or
money order to:

MechaRcs

PO Box 1014
Radio City Sation
Naw Yorkl NY 10101

Barn/Garden Shed Our well-designed yard
building provides handsome storage for
yard tools, hand tools, power equipment,
Frdeninﬁgup lies and a gardening center
or the whole family. It also has an upstairs
loft! Dim.:12 x 16 ft, Plans, instruction man
ual & material list. (1 plan: PL-1278—$10.50)
(2 plans: PL-1278A—517.50)

Send your name and address with
check or money order payable to
POPULAR MECHANICS. Mail to:
Popular Mechanics, Box 1014 Radio
City Station, New York, N.Y. 10101

NEW PLANS FROM

COLONIAL-BARN GARAGE Holds two full-size cars in separate
bays. Measures 24" x 26'. A 3 ft. overhang on one side provides
excellent storage for wood and garden equipment. Plans include
overall perspective, basic wall-building steps, and construction details
for framing loft, floor. roof and end gables. Pius exterior finishing details
and suggestions for alternative versions of the garage.

PL-1277 530.00—I plan

520.00—each additional plan when purchased with first
plarn.

POP-TOP CHILDREN'S DESK Has a tlting top that can be angled
for drawing or set flat for puzzies and games. Plenty of storage under
the tabletop and the hinged seat, plus two roomy drawers. Features
handy paper feed.

PL-6831 356.95

ICE BOX BAR Coliector-style design doubles as bar and storage
cabinet. Holds glassware, beverages and mixers. Has plastic-lined
mixing compartment, frame and panel construction, brass hardware
and casters. Size: 31'2" x 33'%ha"

Pl-1284 510.50

PORTABLE IRONING CENTER Compact and well-designed,
allows you to iron where you want—kitchen, living room, erc.
Includes shelves, storage and wiring for iron and lamp.

PL-4801 $5.95

CLASSIC WOOD TOYS Bring great pleasure ta the young person
who receives this, as well as the person who builds themn. Full-size
plan. Just trace, cut and assemble.

PINE ROCKING HORSE Frovides hours of fun. Sturdy
construction. Saddie is padded for comfortable ride, Size: 25" x 34"
C-245 $9.00

SIX-CAR TRAIN Rolls on rear wheels; cars couple together
Locomotive, tender, box car, log carrier, crane and caboose.

Locomotive is 10" long; others, 87 Manned by engineer and assistant,
plus crane operator

C-295 57,95

TOY TRUCKS/VEHICLES Special set of 5 of the most popular trucks
and construction equipment: 18" Trailer Truck, 12" Ice Cream Truck, 12"
Bulldozer, 15" Power Shovel and 17" Dump Truck.

C-5 510.00
List of accessories and suppliers included with these 3 plans.

Al plans include: Assembly instructions, layout and materials list,
Send check or money order to:

POPULAR MECHANICS
P.O. Box 1014, Radio City Station, New York, NY 10101

Fiopudar Mechamcs i a pubdcaban of Hearst Magannes. a dhason of The Heant Corporabon




“"HOow To GetRich

Sooner Than You
Think."”

A Whole New Class of Millionaires Can Be Created In The Next Three Years!

My name Is Joanna Jordan, and | have created
a "Mew" and fantastic money making program
just for you.

Let me tell you why | am so charitable.

Mo, | am not crazy and | dos'l like giving away
my confidential money making secrels, Bul as
you read further you will understand why | have
ta. *'| HAVE NO CHOICE."

Thera are, at this very moment, fitty million
Americans who are geared up to spend an
astimated 2 Billion Dollars in the naxt twalwa
months on services like my program offers, and
someona alsae, besides mysall, has lo take ad-
vantage of this opportunily or it will be lost
forever.

If you are looking for a way to clear up all
those owerdue bills laying on your desk, or kit
chen lable, then this may ba the solution o your
problems,

| will show you how 1o start my new program
enlitled "How To Gel Rich Sooner Than You
Think” on a “beginner budge!” and perhaps
pockel up to 325000 dollars the follewing
month you recelve it

Wail! Don'l get the wrong idea. Let me assure
you, right now, that you are NOT working for a
parent, franchise or distributorship company.
You are Mot working fer me or my company. You
are in business for yourself and all the monay
you make with this marvelous business is yours
io keep. You don'l have lo share any of it with
anyone,

Bul, before we go on | would like you
to take a few minutes and CALL my
private telephone number for a per-
sonal recorded message | made just
for you ......

(703) 450-8052

Now that I've got your attention, [t would be
my pleasure to conlinue

Maybe you won't make $25000 dollars the
first time outl, you may do betler. | have no way
of knowing. All | know s that it is URGENT that
you move on this opportunity now. Mol next
week or next month but Mow, Il would be &
shame for all that money (over 2 Billion Dollars)
o just pass you by without youw getting your Fair
share of .

That brings ma to this very important point.

It | could handle all the business that will be
generated in the next twalve months, | wouldn't
ba telling you one solilary thing about this
potentiality “sirike-it-rich opportunity.” |
wouldn't be writing you this urgent message.
Nor would | be revealing my inside secrals, |
would be just working tha system | have in:
vented and be making all the money | could
spend. But that’s not the case. | can't handle all
the business. Meither can ten other people, or
100 or 1,000 tor that maiter. It's just too big!

Okay. Okay. | understand thatl nol everyone
wants to become a millionaire in the next twealve
months. Maybe you don't want the headaches of
handling all that money al this time. Maybe
you're looking for something “short-term™ and
nof long term. That's okay. Give me a few more
seconds of your lime, | think |'ve gol the answer
for you.

Let's assume for & minute that you want to
make 3300,000 doliars, not one million, And let's
further assume that you want 1o work part-time
only. That's fine. You can do it. You can oparate
the program part-time, weekends only or even-
ings if you like, and make up o $300,000 dollars
in seven months, Then, you could stash away
the money in the bank and live off the interest
far the rest of your lite. For example: 12% in-
terest on $300,000 is 336,000 a year, without
touching the principal.

Listen Closely! What | am offering you here is
an opportunity for you and your family to
perhaps retire aarly in life. Stop worrying about
the everyday chores and live off the Interest on
the monay thal will be made by you in tha next
sevan months. Once and for all be frea from hav-
ing o get up on those cold and chilly mornings,
start the car that may or may not stan; get stuck
in the traffic or snow that may or may not be
blocking your path to work.

Instead, with my system you are frea to
chooss the days you want to work. You could
decide, on those snowy days in January, 1o sit at
home and watch TV all day if you like, play in the
snow like we used 1o do when we weare kids, or
catch & plane for Hawaii or Florida. Never hay-
ing to worry about how you are going to pay the
morigage or car payments while you are on
vacation. Never having o worry about someona
taking owver your job while you are missing a few
days from work,

You and | both know rthat is no way to live. We
hawe bean through those headaches over and
over again. Let's don't make the same mistakes
twice. Teke my advice, and don't pass up this
“once-in-a lilatima™ opportunily to perhaps get
rich sooner than you think. Order my program
now, Today.

Lot ma lavel with you. We all come into this
world naked and broke and we are aff going out
the same way, What we do with our lives in bet-
waen those two points in time & whal couwnis.
Darn, | would hate for my friands to say atter my
death: “She never enjoyed hersell while she was
on this aarth. All sha did was go back and forth
to work 350 days a year, 100k two weeks off for
vacation, If she was lucky, and spent the the rest
of the year working for someone she couldn't
stand.”

Listen, that's notl going to happen to you and
me. We are going 1o have some fun for a change.
We are going 1o do some of the things we have
always wanted to do and we are going to do
them Mow,

Let ma let you in on a little sacret. | know what
it's lika to be skeptical. | also know what it's like
to purchase inspirational books, money making
programs and income opportunities from other
companies and individuals. You nams it and ['ve
bowght it. | have probably bought and tried every
monay making program on the market today and
then some. | evan went to the frouble of buying
two of them from two overseas companies in
Australia and Japan.

Mothing seemed 10 work for me. Most of them
| enjoyed reading, but when it came right down
ta putling the program into operation | was lost.
There just wasn't enough good information for
me to follow. O, | know thay intended to do a
good job in the beginning, but their writing skills
and instructions lefi me flat. Every time | started
to do some invesligating about a particular
system or put a plan into operation | came up
empiy handed.

My money making program is complete, wall
writien, precise, detailed and perfectly
understandable. There are no If's or but's to L
Order my program now and see if | am right or
wrong. If | am wrong you have wasted a postage
astamp. But if | am right, you may be able 1o walk
into the showroom of the Mercedes dealership
and hand the saleaman $42000 dollars In cash
fin one-hundred dollar bifls) and drive away in
the automobile of your choice. A fwo-door 3180
SL convertible would be nice.

Purchase The Home of Your Dreams!

Once you start recelving your manthly checks
from your new business do you realize that you
may ba able 10 purchase that new homa in that
spacial neighborhood you always wanted to live
in. You know the one [ mean. That special
place or streal you always wanted on live on,
You could walrz right in and tell the real estate
agent you would like to buy the home up on the
hill. You then hand him or her a check for the
down payment, and start the paperwork to move
In right away. With your new business and the
proposed yearly income you could ba making
you should have no problem gualitying for the
martgage.

Once you read the “two volumes"™ of my now
program that | have prepaned for you. You will
see that this hypothetical situation can become
a reality for you—not just a dream.

Listen Closaly! | know | don't know you per-
sonally, but for the sake of all that money that
might be lost, over Two Billien Dollars, | am go-
ing 1o reveal to you powertul inside secrets that
most people don't even know exist,

I will give you names and addresses of com-
panies that have been kept hidden from the
American public for over fifty years. These com-
panies are the “key fo your future® that will
help you achieva success like you never
thought possible,

Heara's What You Are Going To Receive: You are
going o receive “TWO VOLUMES," a complete
set of my ideas and systems written exactly as |
use them on a daily basis. The same onas | us-
ad, last year, lo make over one milllen dollars.

Both volumes are handsomely designed and
printed by one of the most sought after printing
companias In the country. There are 238 pages
altogether, aboul 210 pages of text and about 28
pages of exhibits, pictures and illustrations.
There are insider secrets, starl up beginner
budgets, detailed through instructions, hard-to-
find business contacts, and my own spacial
powarful money-making ideas. pubfica-
fics are hﬂtﬂrﬂnd mew gnd the creafive pro-



gramt will find in them is being offered
a i m:ymt::‘"ﬁm and a limited Ii'm:gmg’ for

| shared my secrets with some of my closest
friends before | decided 1o selec! the readers of
this publication, as some of the few qualifiead
people in this couniry, to participate with me in
this unigue opportunity.

Here's how they did;
512,000 in fittean days

When you showed us your matertals my wite
and | sat up 1o 3:00 AM reading every word of
your money making program. Two days later wa
putl your methods into operation. Wow! Were we
surprised when we made $12,000 in filtesn days.
Our goals are sat higher,

Thank you from both ol us.
Mr. and Mrs. G. A, Santa Monica, California
$1,000 A Week

Since | read your program on how fo get rich,
miy lite has taken a turn for the better. | was ear-
ning aboul $200 a week in a job that | really
didn't like, working for a boss | couldn't get
along with.

After applying your money making program
for the last four weeks, my income has already
reached $1,000 a week. | am hoping to make
$5,000 a week by next spring. | can’t thank you
enough for showing me how to put this kind of
maoney into my own bank account, instead of my

bosses.
Mr. 5. McC., Newtown, CT
$08,000 dollars Richar

Every week | would work all week long, pick
up my paycheck, and 24 hours later afler paying
by bills | would be flat broke. Your program
“"How To Get Rich Soconer Than You Think™
cama in the mall three weeks ago yestarday.

Today after applying your mathods for only
two and a hall weeks | am $9,000 dollars richer. |
have monay in my savings account for a change
and | am buying myself a new car,

You're the greatest.
Mr. R.LG., Los Angeles, California
| Made $83,455.00 in one month

| don’t know whather of nol | am the most suc-
cessful person to use your fechniques, and |
may nol be, bul, with no exaggeration, | made
$83,455.00 in one month,

I just wanted to write and tell you that your in-
formation is incradible. | am happier than | ever
thought | would be.

Joanna, thank you.
Mr. J. A, Danbury, Connecticut

Daar Reader:

I wait to tell you of my expeience with Joanna Jos-
dan - and her new Money making program “How To Get
Rich Sooner Than You Think!™

My name is Kalhy Rice and | am a close frignd of
Jeanna's, Until recently, | thought | was happy in my job
and family lite

Bul what | learned from Joanna halped me see that |
was going aboul it all wrong. In facl, | was an ihe same
tread-mill everyone else seems lo be on these days.
“Make a few dollars ihis weak, and spend more than |
made nexl week "

Joanna Jordan has an individua! and “different” ap-
proach on how to make big money that lasts for more
than a couple of weaks. Her methods are logical and ai-
tective. And har way of explalning har new unigue pro-
gram makes i1 aasy to understand and quick to apply.

Har program antitled “How To Gel Rich Sooner Than
You Think!" can show you how 1o earn money fast, and
her confidence in its money making ability shows in her
guarantes. She will give you a “Three Month” FREE
TRIAL (Thal will give you péenty of Lime fo fry her
technigues and find cul that Miss Jordan has been com-
pletely sincers in whal she has besn telling you.) Use
e infarmation and pul the maney making program info
action, lor thal period, and if you are nol salistied, for
any reason, just mail the materials back and she will re-
fund ewery cenl of your money 10 you.

Binceraly yours,
Kathy Rice, Mew York, Mew York

“There is a limited supply of my
first edition programs available,
and because programs of this
quality are normally sold out in
fifty days.”

YOU MUST ORDER NOW!
“Please don't hesitate, this is
your One-Time chance to get in
on something really fascinating.
Do it now. Order today."

Let me prove to you that | know
what It's like ....... | know what
it's like 1o spend every cent of your
paycheck two days after you get
paid. | know what it's like to write a
questionable check at the grocary
store on Wednesday, for 525
dollars, and hope to cover it by Fri-
day. | know what it's llke to have
mora bills 1o pay al the end of tha
month than you brought home in all
four paydays. | know what it's like
o stand in line in 8 department
store with your Visa card in hand,
hoping you won't be embarrassed
by some clerk behind the counter
when she calls in your number 1o
the controller.

| know all these things because |
have experienced all these things, =
lsn't it aboul time you made a |
change in your everyday |fe? lsn't it
aboul time you said "enough is
enough” and started & new way of
lifa? "I Lot Someone Else Con-
trol Your Lie. Do something about
it Today,

You could start, right now, and be
on you way to your lfortune by the
end of next week. [f you order today,
not next week, or next month. But
MNow! Send $12.85 for both volumes
ol “"How To Get Rich Sooner Than
You Think!" Today!

Before | go any further, Let me clear up any
possible misunderstanding you may have.

| didn’t write this money making program and
then expect to make my fortune. | made my for-
tune before | wrole the first word In “How To Get
Rich Soonar Than You Think!™ In fact, while
we're on the subject, the year before | wrole
“How To Gel Rich Sooner Than You Think!" |
made $1,031,000 dollars. The year balore thal |
made $780,000 and two years before | made
$554,000. It's all Documented!.

The amount of money | made using my
system is documenied and can be backed up
with bank records and financial statements
from my Certified Public Accountants.

| don"t wish to brag, butl | mus! make you
undarstand that you 0o can perhaps do as well
as | did for the past three years. You may even
do baltar,

Hare Is An Example Of What My Plans Can Dol
My Bank Deposits For Tha Pasi 12 months:

o LTy - ... 63,090.60
F i ST -.5123,138.20
LT T I LBIT,128.43
April ... . F107 D4 52
May ... _..% BBLOAT.BO
dune . % B4E13.08
July ... _..% 65 196.00
Augusl ... g B9,883.63
Saplamiber .5 94222 50
Oclober ., § 45.580.33
November % 4488729
Dacamber .. § 74357 7R

These are the facts. You can believa them or not. I1°s
your choiom But 1 1ell you Bhis, | didn't have a lot of
monay whan | first started, and thal's why | designed
this program with you in mind. | wanled anyone who
was interesied in improving themselvas, o ba able 1o
start prodiscing Blg monay immediately.

Two Volumes!

Don't Delay! Don't miss out on this nity!
If you pul this urgent message down without
ordering, the opportunily will not be available o
you again. You may never know how Great I
Feals Having $30,000 dollars in the bank any
time you need it for emergencies. You may never
know what it's llke owning thres luxury
aulomobiles. You may always wondar what it's
like owning two homes worth over $500,000
doliars in perhaps the best neighborhood in your
slate. Why don't you place your order today for
“How To Get Rich Sconer Than You Think!™

| promise you will be overjoyed with “both
volumeas” of “"How to Get Rich Sooner Than You
Think!" and | guarantee that this “first-lime of-
ferad”..... Money-Making Program, will not be
found in any other book, magazing, newspaper,
manual, booklel or anything. It is my exclusive
money making program. It Is all original and it is
waiting right here in my office, waiting to be
shipped to you.

* il

“Whal if | don’t like it?" — You Can Return it}

'l Give You A Full 80 Day Money-Back
Guarantes. If at any time after receiving “How
To Get Rich Sconer Than You Think!" you want
to return it, for any reason, do so0. | will im-
mediately refund your $12.85 along with my con-
gratulations 1o you, for at least having given it a
try. There will be No questions asked! Mo
delays! Just a cheerful and prompt refund.

In tact, it you still feal a little uncertain about
mailing a check fo someone you don't know.
You can: Postdate Your Check For 30 Days From
Mow. | won'l deposil your $1295 check or
money order for 30 days alter you get my
materials. Use the new program in “How To Get
Rich Sooner Than You Think!™ during that time.
Then, if you don't think it's for you, just send the
materials back and I'll return The Same Check
You Senl Me Uncashed,

Take the time “Right Now"™. Pick up your pen.
Fill oyt the “"Order Form”™, and mall i1 In Today!
In a few days time you will have "How To Get
Rich Soocner Than You Think!" in your hands.
Use the information and start making big money
with my Money Making program. | think you'll
see very guickly that it's everything | say it is
and just by ftollowing the step-by-step guidance
il offers, you'll begin 1o realize your dreams of
SUCCESS &5 500N A8 Nexl week.

Or call Toil Free: and CGHARGE IT!
1-800-528-6050 Ext. 218

Chl:uu yoisr order 10: American Express = Mastercand
— Viga. 24 hours a day. T days & wesk. “We're open Sun

days " Mote: Operalors can only lake ordets. Any gues-
tions please call TO3-450-4374. Thank You,

This Qffer carries @ full Money-Back Guaraniee.
My Cffice phone number is (703} 4504374,
Al ORDERS ARE MAILED OUT THE SAME DAY
i Jownng Sordon 985
—— — I ————— ——
I Joanna Jordan
| 100 Glenn Drive
j Dept. PM-55, P.O. Box 138
Sterling, Virginla 22170
| Dear Joanna, please AUSH me my program |
(both valumes) of “How To Get Rich SWI
Than You Think!™ only with the understanding
| that | have a full 90 days to tes! your pmwam.f
| 1 am not completely satisfied, for any reason, |
| may simply return “How To Get Rich Sooner]
| Than You Think™, and you will immediately re-|
fund the full purchase to me. What's mora, |l
I can postdate my check for thirty days. On that

| basis here is $12.95 for both volumes. I
I Namea I
I |
| Address 1
: City }
| State Zip |

i Mote: Bacauss of the heavy package | will be sen. |
ding you, please add §1 (in cash) to partly cover lh-tl:
| cosi of postage.  Thank You!



The 1988 Lotusz Etna will feature
the traditional Lotus backbone chassis
with a fiberglass body. but Lotus hopes

to eventually replace the chassls entirely

with an exotic blend of honeycomb materials

and plastics: carbon-fiber and Keviar-
reinforced resing,

Automobile structures have
progressed from wood to
metal to exotic plastics.

BY MORT SCHULTZ
llustrations by Pat Ruggero
and George Retseck

P thanks the patert librany of the Maotof Viehicle
Marudachrens Adsn (WMWAA) for @5 help in peepanmg
his Ssemes of amicies

5d

nlike the first engine and chassis
builders, who had no precedents
to follow, the first auto body engineers
represented an old established craft. It
mattered little to them whether vehicles
were to be propelled by a gasoline
engine, electric power or steam. Their
task was the same as in the days of
chariots: to construct a conveyance that
would carry peopla.
The body builders contended that if
carriages were good enough for horses,

Wickerwork body of the 18%7 Hugot was a novelty even in its
day. Later, makers of more expensive cars sold only the

chassis 1o a buyer, who had bodywork custom-built by “coach-
makers,” S5ome had interchangeable winter and summer bodies.

they were good enough for engines.
They were even given carriage
names—phaeton, brougham, tonneau,
landaulet and wagonette.

Don't get the idea that early body
engineers were a stodgy conservative
bunch. When it came to trying new
structural concepts and materials, they
were as radical as the engine and
chassis guys—so much so, in fact, that
practically every body structural tech-

(Flease turn to page 54)
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(Continued
from page 52}

nique in use today had been tried by
1820, even gluing bodies together.

In 1984 Volvo announced the use of
epoxy to tack-weld body parts together,
thus reducing the number of conven-
tional spot welds from 4000 to 500 (see
I Have Driven the Car of The Future
And it Works!, page 134, June "‘84). But
Valvo isn‘t No. 1 in the use of glue for
this purpose. Body engineers used ca-
sein to hold early wooden body mem-
bers tegether on the Cadillac, Colum-
bia, Locomobile and Peerless of 1898 1o
1804 among others.

If we had to pick the two most
revolutionary events in the develop-
ment of the auto body, we'd select the
transition from wood to metal and the

development of quick-drying lacquer—
events that occurred 25 years apart.

The wooden body panels of those
early cars restricted body designers.
Wood can only be steamed and bent
into simple curves. When applied to
wooden frames, the body panels of one
make of car looked pretty much like
those of any other make.

When sheet steel and aluminum

came along in 1900, this sameness in
appearance started to change. New
ing techniques were parfect-
ed—drop- and power-hammering in
the 1800 to 1910 era, hydraulic stretch-
ing around 19820, and drawing and
stamping around 1935. As each oc-
curred, metal panels began taking on
new, novel shapes. The first U.S.-built
auto to sport a steel body was the 1801
Eastman Steamer, the first to have an
aluminum body was the 1902 Marmon.
Both were built with all-wood frames to
which metal panels were pinned.

1/

 F ] Steel frames with X-
CROISS MEMBERS = : braced cross mem-
‘_ i hl'l'll:;lm
' = and Cord in 1929
= !, ) X-BRACING T‘,.;,,,. g s
~ mwmﬁ:‘dd
I ot extra
- [P - : mﬁumm
™ ing. which im-
D€ RAILS proved handling.

. Sheetmetal box sectlons carry the
Is the 1934 Cltroen.

The wood frame/metal panel ar-
rangement lasted about 10 years. Then,
wood frames reinforced with steel to
give the car body greater rigidity came
along. Called armored wood, it saw its
first use as framing to hold the stesl
body panels of the 1911 Hupmaobile.
Built by Edward Budd, the Hupp body
was the traditional design for that
day—a touring (open) car.

Closed cars were awailabla from
about 1900 on, but they found few
takers since they cost ahout 20 percent
more than open vehicles. To protect
pessengers in open wvehicles, several
aptomobile accessory companies made
lgts of money selling folding, cape and
CANUPY tops.

The closed car, or sedan, became less
expensive and more attractive soon af-
ter World War [ thanks to Budd, who
devised ways to cut the manufacturing
cost. In 1918, Dodge brought out the
first closed car with steel frame mem-
bers and body panels.

The development of quick-drying lac-
quer that could be sprayed on occurred
in 1924. It, more than any other devel-
opment, ushered in the era of mass auto
production. Until then most auto bodies
were finished with paint and varnish,
which took weeks to dry. Some old
timers remember the days when new
cars were lined up for miles along
Detroit's Woodward Avenue waiting
for “that damn varnish to lose its tacki-
ness.” Meanwhile, the production lines
slowed to a crawl. There was just no
more room to put cars.

Lacquer cut the drying time first to
days—then to hours. Developed by
Duco, its first use was on the 1924
Oakland. Oakland was the original divi-
sion of General Motors that later be-
came Pontiac.

Unity forever
On a late October afternoon in Detroit
in 1915, an auto body engineer by the
name of H. Jay Hayes was presenting a
talk before the annual conference of the
Society of Automobile Engineers.
Hayes represented the Ruler Auto Co.
and recounted in rather humdrum fash-
ion the development of the auto body.
During a pause in his speech, a voice
{Please tum to page 58)
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boomed, “"What do you think about the
moot theory of combining the body and
frame into one unit?"”

The voice got the attention of every-
one in the audience, They waited with
interest to hear Hayes' response. The
combined body-frame theory had been
bandied about for almost 10 years, but
no car company had developed a cost-
effective way to turn theory into reality.

Hayes presented a 15-minute disser-
tation on the virtues of unitized body

froum pange 54

I-BEAM BACKROMNE

Single steel girder "backbone” chassis was
introduced by Lotus in the early "60s.

Interchangeable bodywork could transform
the McGuire into four different cars.
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construction—what we today call uni-
body or unit body construction. Ha
explained to his fellow engineers how,
by making the car smaller and lighter, it
was possible to overcome the two main
disadvantages of combined body and
frame construction: excessive cost and
body vibration.

Hayes then dropped a bomb by an-
nouncing that the following week his
company was going to put on sale 3000
vehicles with unitized bodies. The car
was called the Ruler Frameless.

As Hayes had promised, the vehicles
appeared on the market without fram-
ing. Instead, body members were fash-
ioned into tubular form to give metal
the rigidity it needed to do without a
frame. The engine and suspension
members rested on a platform.

Other notable events

Here are some highlights in body
evolution:
B |n 1887, a car named the Hugot hit
the street with a wicker body. The
nameplate and body soon became bas-
ket cases.
B Aluminum and steel started vying to
replace wood body panels as early as
1800, At the time, sheet aluminum was
more expensive than steel,
aluminum brackets more expensive
still. Thus was bom the first car caste
system. Cars having sheet steel body
panels were manufactured for the
masses, while those with aluminum
body panels were made for the rich.
B The first ever Cadillac, the 1802
model, sported patent leather fenders.
® [n 1903, a car that was called the
Bates seemed to offer significant im-
provement in the way the body was
attached to the frame rails. Engineers
fitted the transverse rear frame girder
with hinges, so the body could be
attachad with two slip-on security bolts.
By slipping out the bolts, the body could
be swung back easily so mechanics
could have better access to the under
parts of the vehicle.
B Hinged side doors—two of them—
became popular in 1905; four of them
started to become popular in 1913,
although they were available in 1910,
B In 1922, the Aubum came out with
the first X-member frame. The struc-
ture provided a major stride in torsional
stiffness and cut down on vibration.
B Some called it J.J."s joke—the patent
acquired by John Joseph McGuire of
Yonkers, New York, on Oct. 24, 1922,
But it turned out to be one of the most
unique body ideas in automotive histo-
ry. Based on the 1903 Bates idea of a
bolt-on bolt-off body, McGuire's vehicle
was an all-in-one car. Within minutes,
whatever body was on the chassis could
be unbolted, lifted off and replaced with
a different body—limousine, 4-door
closed sedan, 4-door open touring se-

POPULAR MECHANICS & OCTOBRER 1985

dan, 2-door coupe, or 2-door roadster,
B The first production wood-body sta-
tion wagon was the 1923 Star. The first
all steel-body production model was the
1935 Chewvy.

B Called pants at first, fender skirts
were first used by Frank Lockhart in a
1928 Stutz racer.

B Credit for the first modermn hardtop
convertible goes to Chrysler—with a
1948 model. But the first hardtop re-
tractable convertible was invented by
B.B. Ellerbeck in 1831.

B The Kaiser Darrin and Chevy Cor-
vette share the honor of being the first
production sports cars with fiberglass

and cast |

bodies—in 1853—but Ford buik a fi-
berglass prototype as early as '38.

B Lotus introduced its ‘“backbona’
chassis on the 1862 Elan. A central
steel box section carried the engine,
drive shaft and suspension. The fiber-
glass body was bonded (glued) to this
steel frame.

B Lotus recently announced plans to
produce a honeycomb unit body stroc-
ture using the lightest and strongest
materials available, such as Keviar- and
carbon fiber-reinforced resins, Accord-
ing to Lotus, the body structure they
envision would reduce noise and vibra-
tion to nil.
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The engineers who designed these
roads knew that theyd present a challenge.
But they never expected that some would
drive these roads in
a Thunderbird for
precisely that reason.

On roads with long,
smooth straightaways,
Thunderbirds sleek
lines use the wind to
improve the car$
stability and road con-
trol at highway speeds.

There are also great
driving roads with twists and turns that
define the term “serpentine . On this
kind of road, Thunderbirds precise
steering and
all-season
radials do
an excellent
job of
unwinding
the road.

You mav Rote 112, New Hampshire
even know of a special road that closely
resembles an asphalt roller-coaster. On
this kind of pavement, Thunderbird's
- i ., gasfilled struts

. and shocks,
and modified
MacPherson
front suspen-
sion excel.
On roads
like these
State Road 196, Florida [hr(}ugh()u[ the
country, a very select group of drivers are
discovering the meaning of Thunderoads.

Thunderbird.

Conzelman Road, California

Route 101, Washington

Have you driven a Ford... lately?




ZAPPING STATIC

A fingerful of static electricity can scramble the brainy chips
in today's electronics. Here's how to prevent microprocessor amnesia.

BY MARC STERN

oes the digital clock on your video
cassette recorder lose track of time
when you touch it after crossing the

room? Or. does the data in your home com
puter become mysteriously trashed when
you sit down at the keyboard? In either
case, it's a safe bet that static electricity is
the culprit.

Static is with us all the time, and ZAP is
the sound it makes when it jumps to ground,
Walk across a rug or slide across a car seat
and you'll feel the zing when you touch your
hand to metal. You might think the jolt
doesn't pack much voltage, but you can
carry a |:h.ur'}'}t: of 3000 volts or more

Though you're not likely to hear or feel
voltapes under 3000, vou're penerating
them and passing them along. The door
knob won't mind, but static is the hane of

(Please tum o page G6!

Built-up static electricity that you might
not even leel can jump from you to
your computer, packing enough
wallop to cause microchip
memory blackout.

ILLLATRATION BY ALAM GUTIERREZ
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ZAPPING STATIC

{Continued from page B2}

today's electronics components. The
tiny intergrated circuit chips and micro-
processors they use are particularly
prone to damage from such electrical
discharges. In fact, a 300-volt surge you
can't even feel is enough to scramble
the memory of any computer, telephone
or clock. Even if it doesn’t destroy the
device, it may weaken the part and
thereby shorten its lifespan.

The omnipresent bolt

Static electricity is a tough customer
to control, because it's generated by
everything we do. Carpeting most often
takes the rap for causing static, but
plain wood floors also are to blame. Dry
air promotes static, but this condition
isn't limited to Southwestern climates,
Household heating that dries the air
will strike a spark, too. You needn’t
despair for your electronics, though.
There are some store-bought and
homemade remedies that will take the
sting out of static.

Humidifiers fall into the store-bought
category, but they can't do the job
alone. They'll cut the amount of static
present roughly by half—but that still
leaves enough to stun a semiconductor.

In most homes, it's not likely you'll
take up the wall-to-wall broadloom be-
cause it's causing problems for your
computer equipment. Even if you did,
the wood flooring underneath would
still create static electricity.

Spritz it out

Since this is the case, consider using
one of the many antistatic sprays on the
market, If you can’t find these sprays in
your local electronics store, try an office
supply service. The reason you'll find it
thare is because this type of spray
usually is aimed at businesses, which
have to protect the wital information
stored in their computers.

Administer a healthy dose of the
spray on the carpet around your enter-
tainment center. This will suppress
static. But be aware that you'll have to
renew the application at periodic inter-
vals. If you have a home computer,
there's a spray available for the display
tube of your computer's monitor—
which is the prime cause of static in this
atmosphere. Use this special antistatic
spray liberally on the screen's surface
and vou'll be surprised at how it will
suppress static.

Mat it down

If you have a lot of carpating in your
home, sprays can become expensive, A
more local and economical alternative is
to install antistatic mats under your
equipment and in front of your enter-
tainment center. They're available from

many manufacturers, in a variety of
sizes—including strips that attach to
computer keyboards. You'll find them
in electronics, computer and office sup-
ply stores.

This type of mat consists of a conduc-
tive material that will bleed off a static
charge and shunt it to ground. Just be
sureé to attach the ground cable to a
good ground point. You'd be surprised
at the number of people who fail to do
this, assuming the mat will work with-
oput the connection. It won't,

Static electricity must have a path to
ground. You can use the screw on a wall
socket in & properly installed, 3-wire
electrical system. That screw is con-
nected to the socket's frame, which is
also connected o ground in that 3-wire
system. The ground wire will be at-
tached to the antistatic mat by a clip or
snap of some type.

Brace yourself

For most installations, this should
provide more than enough protection.
But another thing that provides an extra
margin of safety is an antistatic bracelet
you can build for less than $5. It's a
simple device which attaches to a metal
watchband. When connected to a
ground point, it bleeds off excess static
charge you may have built up.

To make this device, all you need is a
soldering iron and a pair of wire cutters.
The parts are readily available from
your local electronics store, and include
an alligator clip, a 1-megohm resistor (a
4= to Ve-watt, 5-percent one will do), a
cable (about 10 feet of 18- or 20-gauge
wire) and a ground lug.

Making the bracelet

First, trim the leads of the resistor to
a manageable length, about Y inch.
Then, solder one end of the resistor to
the alligator clip, and the other to the
cable, Finally, solder the ground lug to
the other end of the cable.

To use the bracelet, simply attach the
alligator clip to your watchband, secure
the ground lug to any ground point
{such as the screw in a wall socket) and
you'll be grounded effectively. Your
watchband must be metal—leather
won't do. And be sure the alligator clip
is attached to a part of the band that
touches your skin. For this purpose,
flexible-style wristwatch bands provide
better contact than loose, jewelry-like
wrist bracelets.

If you're prone to forgetfulness, leave
the bracelet permanently installed and
prominently displayed near your equip-
ment. This way you won't nead a shock
of recognition—and a blown semicon-
ductor—to jolt your memory about the
power of static electricity. ™
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Save Gas, Save Engme with “POLY”

The following introduces one of the
most fully tested and proven gas saving,
friction-reducing engine treatments ever
to reach the market!

The Secret is “Poly”

“Poly™ is short for polytetrafluoroethylene
(TFE). the slipperiest substance known to
man, (1981 Guiness Book of World Rec-
ords). Petrolon Corporation, makers of
Slick 50, invented a way 1o permanently bind
this slippery chemical to your engine with
on¢ treatment. Just one quart of Slick 50
can reduce engine friction, increase gas
mileage and horsepower and reduce engine
operating tlemperature, causing your oil and
engine to last longer. . . plus it reduces
metal wear, defraying costly overhauls.

Years of Testing and Use
Have Proved it True!

Slick 50 has been thoroughly tested in in-
dependent laboratories and out on the road:

The March/April 1982, p. 35 issue of
“Consumer Digest” magarzine stated,
*Slick 50 does reduce engine heat and ordi-
nary wear, and our informal tests indicate
that it will improve gas mileage by about
2 or 3 miles per gallon.”

One of the country's most respected re-
search institutes reported applying a power-
ful ultrasonic cleaning process to a Slick 50
treated engine and were surprised at its per-
manence. ““We actually expected the Petro-
lon Slick 50 TFE Resin coating to also be
removed, but later found it was still there.”

“Dune Buggies & Hot VWs™ magazine
April 1983 issue records the results of their
one year testing of Slick 50. “We can indeed
say scientifically that Slick 50 does work,
and that it does reduce engine wear! . . . for
the price of one treatment when compared
to engine rebuild, we feel that you'd be
money ahead using Slick 50."

The Federal Aviation Administration
has fully accepted Slick 50 Aircraft Piston
Engine Treatment (FA.R. #33.49). An FAA
test simulating 1400 hours of engine use
showed almost zero engine wear!

The senior engineering researcher al a
leading southern California university
stated, “Slick 50 does increase horsepower
and decreases fuel consumption in tesis
done at the university.”

The Space Shuttle Columbia uses the
chemical “poly" in its gears and bearings
because it is the only chemical lubricant
which can withstand the heat and corrosive
elements of space.

Perhaps most dramatic of all is a torture
test overseen by the Automotive Services
Council for Pennsylvania and shown on
WTVE television. Three cars with 75,000
to 129,000 miles on them were treated with
Slick 50. Six months later the oil was drained
from each vehicle, and the cars driven with-
out the oil plugs for about a half hour. The
water temperature never rose and the en-
gines sustained no apparent damage,

 TFE RESIN-ENGINE
i<~ COATING

There isn't room here to tell you about
the dozens of other tests proving that Slick
50 is everything we say. However, if you're
still skeptical, send $2.00 to cover printing
and postage costs, and we'll send you de-
tailed test results plus actual letters from
users who report how Slick 50 saved their
engines and saved them money!

It's Easy to Treat Your Engine

A few minutes before oil and filter change,
add the engine flush you get free with each
order to clean out the engine. Let the engine
idle for 5 minutes. Then drain the oil, change
the filter and add the proper amount of oil,
less one quart, Add one quart of Slick 50,
drive for 30 minutes, and leave it in the crank-
case for at least 3,000 miles. As the engine
operates, the oil carries the “poly™ between
the parts where it is burnished into the pores
of the metal.

Only One Treatment Necessary
It's permanent, so you do it only once,
not each time you change oil. One quart of
Slick 50 will treat all standard 4, 6 and
B-cylinder gasoline and diesel engines.

Works with Most Olls

Slick 50 will work with all perroleum-
based oils and all synthetics compatible with
petroleum-based oils with the exception of
graphite oils. However, once an engine is
treated, you can go back to a graphite type
if desired.

4 Ways Slick 50 Saves You Money
Your actual percentages may vary depend-

ing on your driving, vehicle condition,

weather and geographic location, but no

matter what your conditions, Slick 50 can:

l. Increase mileage

2. Increase horsepower (small economy
cars and large RV's really need this)

3. Reduce operating temperatures, thus in-
creasing the lubrication and life of the
oil and engine

4. Minimize or eliminate costly overhauls
by reducing engine wear

Up to 90% of the engine wear on a car
can be caused by lubrication starvation cars
experience when first started before the oil
begins to circulate, Slick 50 can eliminate
this problem for less than the cost of two
tanks of gas,

Slick 50 WIll Not
Affect Your Warranty

Slick 50 is suspended in an excellent grade
of petroleum oil which meets or exceeds
every manufacturer’s engine warranty re-
quirements. In addition, this oil carries an
American Petroleum Institute service classi-
fication SF-CC-CD plus Military specifica-
tions MIL-L-2104C and MIL-L-46152-A,

There's No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. If you don't
notice an improvement in engine perform-
ance, return your invoice with a short note
telling why, for a prompt full refund — no
questions asked.

Profit from Selling
Slick 50 Yourself
Here's an opportunity to make handsome
profits. Having such solid test results from
major institutions makes Slick 50 easier to
sell than many other products. Free dealer-
ship information is sent upon request,
Free engine flush sent with each order.
Free shipping with orders of 2 or more.
For purchase or further information
call toll-free 1-800-525-8624, ext. 10 (in
Colorado call 1-303-762-1385) or send to:

=—PEC
Progressive Energy Corporation

3148 5. York St., Dept PM 10
Englewood, CO 80110,

— S — . . ——

Yes, | wani to improve my car's parformance

and save my engine — rush me risk free

O One Slick 50 at $3985 + £4.00 shipping
and handling.

[ Give me free shipping and handiing for my
order of 2 or more at $38.95 each.

CiCheck [ COD.
Card #

Exp. Date

] Visa/MasterCard

Name

Address
{Ghve streal addrass If possibie for LIPS dalivary)

City

State Zip
£11885 Progressive Enargy Corp.
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"Thus fall, millions of people will remember
to change their antifreeze.

But forget to change something else. The radiator hoses.
They’re easy to overlook,
because hoses can look
good outside even when
they’re wearing out inside.
So don't take chances.
If you haven't replaced your
hoses in the last couple of
years, do it this fall when
you change your antifreeze.
And put in a set of the
best hoses you can buy.
Gates.
Because if your hoses
go, your car won't.

S8 The Gates Rubber Company,
Denver, Colorado
Brantford, Ontario 24

"‘r "‘ .

This fall, don't forget
yvour hoses.




OutinThe

L

It's a rough way to treat your outboard. Use these lubrication ideas
when storing your engine and run quicker and better next spring.

s cold fronts appear more regu-
larly, it's important to get
your boat out of the water and

the outboard serviced before a sudden
freeze causes real damage. Just follow
our PM checklist and prep it now. Spend-
ing a little time and money this fall
could save you a lot of money next spring.

After the last autumn outing is over,
and the outboard is either still mounted
on the transom of the trailered boat, or
is mounted on a sturdy stand, the
cooling system should be flushed with
fresh water and allowed to drain com-
pletely. Some small motors have remaov-
able flush plugs that allow pressure
flushing with special adapters coupled
to garden hoses, making it unnecessary
to operate the engine during flushing.
Larger outboards may require flushing
devices which cover the normal water
intakes, also coupled to a hose, to
provide cooling water for the motor as it

runs at idle with the prop removed. Flush the system until
exhausted water is very clear, at least five minutes if the
outboard sees lots of salt water use. While the prop is
removed, check the blade edges for minor nicks, which you
may want to smooth out. Cracks or gouges should be

BY JOHN WOOLDRIDGE

Proper storage will win against corro-
sion. After removing the sparkplug, coat
combustion chamber with an approved,
high-quality petroleum storage seal,

raferred to a boat dealer.

While the engine is idling, remove
the cowl or engine cover and locate the
carburetor, or carburetors if you own a
larger, high-horsepower model. Dis-
connect the fuel line from the outboard,
lay it aside at least at arm's length and
be sure it's not leaking. Spray storage
seal as recommended by the manufac-
turer into the carb’s air intake. When
the engine starts to sputter as the fuel in
the system burns up, spray the intakes
onceé more. This ansures that every-
thing from the crankcase, to the neadle
bearings, to the connecting rods, and
even the piston tops, are protected for
the winter.

Once the flushing attachments are
disconnected, check to see that all wa-
ter drain holes in the gear housing or
lower unit are open and free running.
Some outboards have flushing plugs
which must be removed for complete

drainage. Failure to remove them could mean a cracked
housing over the winter, Reinstall all flushing plugs when
all water has drained out of the cooling system.

Mow that the powerhead is visible and the engine has
stopped, a quick check for loose or wom wires, hoses and

A
|

This is not proper winter storage for your outboard. Bring it In from the cold and follow our flush and lube techniques,

i}
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fittings is a good idea. Disconnect the
battery to prevent accidental cranking.
Loose connections are tightened easily,

but wom components require immedi- Athabasca Falls
ate replacement. In particalar, you ot
should watch for signs of weeping

around the fuel lines, which indicate ru%e p ce r

potentially hazardous leaks. .

Some outboards have a fuel line filter tll wl]]S to tart‘
located on the fuel pump, which re- a smoo ky S
quires annual inspection. Follow the
manufacturer's recommended proce-
dure in your handbook, or call them to
get one. Do this incorrectly, and you run
the risk of a leak next spring. In fact,
you should tag your key or throttle lever
as a reminder to double check for fuel
leaks in the spring. Clean the prop shaft
with steel wool, lube it and put the prop
back on tight.

Lubrication is an essential step in
preparing your outboard for winter
storage. You'll need light oil, grease and
gear case lubricant. Often, the outboard
manufacturers will specify their own
formulas to meet the special needs of
the powerplants they sell. On the aver-
age, there are 18 to 20 internal and
external points which need lubrication
more than once a year, as directed by
YOUur owner's maintenance guide, Swiv-
el brackets and pins, tili-tube fittings,
throttle/shift linkages, reverse lock le-
vers and clamp screws are among those
items which need servicing every 30 to
60 days of use, depending on whether
you run in salt or fresh water.

Of particular importance is the gear
housing, which should be serviced ev-
ery 30 days, normally with specially
recommended gear case lubricant only,
to keep friction and gear wear to a
minimum. The screws and washers for
the filler hole and a vent hole must be
removed. Gear housing lubricant is
forced upward into the housing from
the bottom until the old grease is dis-
placed, so it is very necessary to remove
both screws. If any water drains from

(Please tumn to page 73)

-

ALBERTA, CANADA—Out here, nature’s the boss.
And you don't ever forget it.
| guess | expected sort of a picture-postcard
waterfall. This one roars by like a freight train.
The water is so cold it almost hurts to drink.
It’s this water, from the glacier fields, that helps
make Windsor Canada’s smoothest whisky.
They also use rye grown in the rich, black
earth around Calgary. And the air helps, too.
Windsor is aged in the cleanest, crispest air |

ever breathed. o =
Out here, nature’s the boss. And Windsor is WINDSOR

Canada’s smoothest whisky because nature ! .y;w:_,mm

makes it that way. :

Remove filler hole screw and vent screw
when lubricating gear housing. Total
lubrication Is achieved when new grease
displaces old grease through vent. CANADA'S SMOOTHEST WHISKY.

POPULAR MECHANICS » OCTOBER 985 CAMADUAN WHSHY—a BLEMD + 0 PRODF - RAPOATED AN BOTTLEI B THE WINCSORISHETA.LERY COMARNTY, MEW YOPRC Y. € 1906 KATIOMAL DYETILLERS PROOUCTS 0




Build a two-car garage, a bookcase wall, a
rocking horse—even a hovercraft! Qur
new catalog offers hundreds of plans,
complete with step-by-step assembly
instructions, diagrams and materials lists.

Choose plans from these categories:

Indoor and Qutdoor Furniture
Workbenches and Tool Boxes
Children’s Playthings

Tool Sheds and Barns

leisure Activities

Plus, browse through our PM Library
section and order great plans from past
issues of Popular Mechanics. You can also
get copies of articles about all types of
installation, maintenance and repair work
pertaining to your home and car.

Send today for the new Plans and Ideas
catalog from Popular Mechanics. Just mail
a $1.00 check or money order, along with
your name and address, to:

Popular Mechanics
Box 1014, Radio City Station
New York, NY 10101

Popular Mechanics is a publication of Hearst Magazines, a division of HEARST CORPORATION

& 1985 Popular Mechanics



OUT IN THE COLD

(Continued from page 71)

the filler hole, if the old lubricant is
milky brown or if a greater than usual
application of lubricant is used, take
your motor to a local dealer very soon
and have it checked.

When you're satisfied that the lubri-
cation is complete, spray the exposed
powerhead with corrosion and rust pre-
ventative, usually a WD-40-type light
oil, to protect from possible condensa-
tion and corrosion. Replace the cowl or
engine cover and clean the motor thor-
oughly with soap and water to remove
salt spray, dried weeds or mud. Dry the
motor carefully and inspect the external
surface for scratches or scrapes where
bare metal or primer is showing. Touch
them up with a coat of matching spray
paint from your dealer to continue rust
protection.

Whether you leave the outboard on
the transom, or store it in a garage or
basement, remember to keep it clean
and dry. A waterproof fabric cover will
work for those stored outdoors, but
ventilation is necessary in all locations
to prevent molsture bulldup. Storage
area temperatures are not critical, but
wide ranges of temperatures promote
condensation and corrosion.

The process of winterizing your out-
board is nearly complete, but there are
still fuel systems and batteries to check.
Be wery careful with gasoline! Don't
assume that everything is safe—check
and double check to make sure that
open flames or sparks are all absent
from your area.

If your boat has built-in fuel tanks, be
sure to add fuel stabilizer if you reqular-
ly leave the tanks wet. If you suspect
that there's alcohol mixed in your fuel
tanks, you're better off draining them or
running them dry at the end of the
season. Alcohol will separate out of
standing gasoline, and corrosion of met-
al fuel tanks is sure to follow.

Storage care doesn't stop at the power
head of gear housing. Remove the pro-
peller, clean the prop shaft with steel
wool and apply lube grease.

POPULAR MECHANICS & DCTOBER 985

If your fuel system is equipped with a
bulkhead-mounted, in-line water sepa-
rator filter, be sure to drain it so that it
will not freeze and crack open. If you
use small metal tanks, it will be neces-
sary to remove the plastic housing con-
nected to the hose to examine the fuel
tank filter at the end of the pickup tube.
Clean the filter and flush the tank with
no-lead gasoline. Be prepared to re-
place the gaskets for the filler-hole cap
and the plastic hose housing.

Tape or tie your battery leads and
other equipment leads together in two
individual bundles as they come off the
terminal posts, one positive and one
negative, and tag them appropriately
for the spring. Clean the battery case,
removing greasy accumulations of dirt
and any corrosion from terminal posts.
Protect the posts with petroleum jelly
and spray the case with rust preventa-
tive spray.

To make it through the winter, you
will need a hydrometer, a battery
charger, safety glasses and some dis-
tilled water,

Before storage, check the electrolyte
lewel, making sure it is above the plates
in all chambers. Add distilled water
accordingly, but carefully, as the elec-
trolyte is usually a strong acid. Charge
the battery at no more than B amperas
until the hydrometer indicates 1.260
specific gravity. Every 45 days, check
that the specific gravity drops no lower
than 1.230. If it does, you'll need a
recharge. Store the battery in a box,
preferably in a cool, dry place where
temperatures do not vary a lot.

All things considered, preparing your
outboard for winter storage should take
you no more than a hazy fall afternoon if
you've gathered your supplies and
thought the process through. That's a
pretty small investment that could pay
off in big savings next spring. ™

The final step is to apply a film of
marine-grade light oil to working com-
ponents In the power head, including
the carburetor and throttle linkage.

r \
MULTI-PURPOSE

SHEET METAL WORKER

24" 230" SHEAR-BRAKE-ROLL
S =

TR0 = A multi-purpese sheat metal wosker whare all func-
lions operate simultaneoushy. Thare are B spedal set-aps
not otherwise required on single-purpose machings,
THIOK = The hoavy duty shearing and forming misching ihat
can be in your enginéering or maintenanca shop, ready 1o
finish a job st mandmum eost, in minubes nstead of weeks
TRIDK — Now availabie o two sizas with new 6 mse dies and
remewable female V" dies for deep boxes and masimism
waratility

TRIOK = A complete sheai metal shop inone usi, at less than
& imird of the cost af the individual machines it replaces

Telephone or write for literature today.

PACIFIC ONE CORPORATION
513 Superior Avernie, Suite 562
Newpart Beach, CA 82683

{T14) B45-5962

TELEX 4996188 POC NPT _J

Save Time! Save Money! Mill Supply
Sells Over 1,000 Different Top Quality

STEEL
REPLACEMENT

PANELS

To Repair Rusl or Collision Damage
on Many American Cars, Pick-up
Trucks and Vans and Mos! Imports

Truck and Van Catalog

Leuty vt ot it viiiatie o st pospuld |15 S, WY BN Pk
Taois and body shog accevsones sls i reludsd {14 00 Canaca. 15 funas)

MILL Import m

Car & Truck Catalog
Lt sl vmcacermen| el berders boods. gred. mocken, mar quser.
(5300 Canasla. U 5. fundlyj

Seerd chasch o money rter, Bllow ibout J aeeks tor delvery VIS or Wastercand
acceped OR PRATS ORDERS OWLY

Free Information

1241 Superior Avenue ® Clevsiand, OH 44114

Phone (216) 241-5072
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Introducing the Bosch
There hasn’'t beenabreak
but you can feel the

Compared to all the changes in cars since their invention,
the spark plugs that help power those cars really haven’t
changed much at all.

That is,until now.

e Introducing Bosch Platinum Spark Plugs. They're
| ﬂ‘ not just new plugs. They're tEe ultimate plugs.

They’'ll outperform conventional copper-
core plugs by far. At 0 mph or flat-out, in high
temperatures or cold.

‘That’s because the combination of platinum
and our new extended 1nsulator design results in
The 99.9% pure plaimum center - @ lOWeET 1g11tION VOltage re-

elecirode plus our new extended imsulator

design gives the Basch Platmun pluga— qUITEMENt and wider heat
wider heal range than any ruppr'rf!ug.

And the effective gap between its electrode  TA1N ge [han t_}]ﬁ' (',DJ)PCF or
oun

FJFh’j f]' TF"J’FI'-I‘!.I;J'IA ].’J:J'frlﬂhl_".' Hﬂ.l"h.ﬂ'ﬂ:gﬂ'f

over the life of the plug. nleEI lha[’S f

©wsh Boberl Bosch Corporation. Sales Group
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nSpark Plug.
through likethisin125years,
differenceinseconds.

s\ conventional spark plugs.
So at higher temperatures,

L . . where many plugs foul,
i ‘ ¢z }"' the Bosch Platinum

PI.ATIN UM

- Spark Plugs merely burn
themselves clean.
At cold temperatures, where many
lugs might miss, the new Bosch Platinum Spark Plugs deliver
Efj:.;ﬂl power. Even with a weak battery.

You enjoy better startin g and miss-free acceleration. Plus a
maintenance-free pl gl because our new design affords the
spark better access to the fuel/air mixture, you save more fuel too.

Pick up a set today. There hasn’t b;en The Uttimate Spark Plug

reakthrough like this in 125 years, but
2 brea 2y BOSCH

you can feel the difference in seconds.




WORKSHOP
MINICOURSE

Cutting coves is a relatively simple
operation on the table saw. It is per-
formed by clamping an auxiliary fence
to the saw table at an angle to the axis
of the saw blade. As the workpiece is
pushed along the fence, it contacts the
blade at an oblique angle, which results
in a broad, expanded kerf, This kerf can
take rmany different shapes, all of which
are elliptical, not true arcs.

The depth of the cove is controlied by
the height of the saw blade above the
table. The width is controlled by the
angle of the fence. A simple jig, called
an adjustable parallel rule, is used to
establish the fence angle that will pro-
duce the cove you desire. The rule jig
shown here was made of four pieces of
1 % 2 pine stock. The ends are 9 in.
long. the sides are 22 in. long. All four
are joined with 1-in. No. 12 panhead
screws that act as pivots.

The following example explains how
the jig works. Assume you want [ocut a
cove 1% in. deep and 33 in. wide
First. elevate the blade to a 1%%&-in.

= .

| & Temporarily clamp an awdliary fence to
the saw table In line with the |ig. Be careful

Cutting coves on a table saw

Using a table saw to cut single coves and combinaticn coves allows you to design and create
a wide variety of different moldings that are not commerclally avallable.

height. Next, adjust the parallel rule so
the inside edges are 3% in. apart. Hold
the rule in this position and then lower
it over the saw blade so that both sides
just touch a tooth. Leave the ruie on the
table in this position and carefully

clamp the auxiliary fence 1o the table in
line with the jig.

This establishes the proper angle of
the fence but not the proper distance
between the fence and the saw blade.

(Flease tum o page B} |

Z Build a parallel rule jlg as explalned in the
text, then adjust It so the space between
sides equals the desired cove width,

2 Tighten screws to maintain width, then
lower |ig onto table. Find place where Jig
sides just touch saw tooth at front and back.

i =)

& Unclamp auxliary fence and use angle
frame to reposition it so that centerline of

5 Bulld an angle frame out of scrap lumber

that fits

between the auxiliary

not to knock jig out of alignment. fence and the saw's standard fence. workpiece and saw blade align perfectly.

i
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There’s a new truck
on the road.

It doesn't happen very often.
A new Jeep pickup. When

your name is léegendary, you

- take the time to be certain

that the legend lives on.
‘We're quite certain

Interior. payload, base engine
Comanche’s interior is horsepower, 4WD systems,
every bit as sporty, stylish, | Wheels and tires... the list
and contemporary as goes on and on.

g Jt's called Comanche.

. Comanche is available as
- a2-wheel drive or 4-wheel
- drive model with a choice
- of two "shift-on-the-fly”
o3 :4WD systems.

=y SUSpension.
31 | Comanche’s
exclusive
Quadra-Link
suspension,
dual-action
shock absorb-

i’ ers, and stan-
dalﬂ 15-inch all-weather
radials are specially
tuned for exceptional ride
and handling.

Power.
Comanche comes with

either a 2.5 litre electronic
fuel-injected four, an
optional 2.8 litre V-6, or
an optional 2.1 litre inter-
cooled turbo-diesel.

The Bottom Line.
Just how affordable
bllllt is Comanche? It's
the lowest priced
Jeep available
i e today. You'll also
E ® find something

in Comanche you
won't find in any other
pickup anywhere.
The Jeep legend.

y)
the rest of the truck. Many It S
find it hard to believe it
was designed for a pickup. m a

The Exclusives.
Jeep Comanche was 1 Ok
built to be the best in its 0 @
class® In optional 4WD o
: Only in a Jeep

Salety belts save [jves:

nmparisns based on compet fiors: 19H5
i i i i

Comanche
xLSs

i - g ma T P 2 o0 e =
oy s S ey
] g

w5
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SOTZ AIRTIGHT WOODSTOVES
aslowas*27.47

-

dhalju'm ﬂ"‘{f

Mas! Efficiant Kits-Falantad
intemal Drafl Channel
Mounbed o indide of door on
ey shessd Kils onby,
Original 15-30 and 55 Gal. only.
A anlering lop drol confrol i
pre-hiated as it is drown down
insicle of door, air B sucked info
bBottorn ol hacber with o urbulent
action, mixng with the wood
poses, moking these 2 heawy
steel modeds sparkprool and tops

ALL STEEL & CASTIROMN
STOVES FEATURE:

= Airfight design and diafl conlial enginesmad 1o
imit the amount of coygen enbering stove for
controfled, sale, eficiend heal Prevens oves-
firing 50 dnums can't bum wp.

= Usa of droft control alliows you fo heot loge or
small greas. Bosemand instoliotion heats your
entire homee, Gregt for your gomage, workshop
of cobin Top dum squeess 60% mome BIUS
fam heal normaly les! up e chirmney. Bolls

BUDGET
HEATER

n effickency. ife-fma heavy sheel,
topeted lormed. sell-odutling
door ond kame sedal

Ovat 300,000 In use

GUARAMTEE. Try the Sofz Heaber Kit ot our
nisi I (within one year) you don't ogree it cut.
padomms any wood baaber money can buy. o
if Wit v Crocks, worps, or biems up, your
monéy will De refunded. Including shipping
chnges.

Ktz conver 15 lo
55 gal. dnma (nat
supplied) inlo
high capacity
EL 0

WVISA or MASTERCARD RUSH ORDERS
CALL TOLL FREE 1-800-321-9852
Inside Chio 1-216-236-5021
of SEND CHECK OR MONEY ORDER
Sorry, No C.OD.'s

fogether quick ond easy.

| pipe < Ofhar beands don 't

| * 5007 Top Kil inciedes ey duty Connecion

Slaw kit
15-30 Gal. Bottom
55-al Bottom
Cast Iron Bottomn
Top Kit Fits All
Budget Heater
Safety Label

Factory
Phck-up Dal

§27.47 §$31.47
$34.98 $38.99
§29.96 $34.96
§17.97 §20.93
$1695 519.95

50

{Drurms not suppled)

Designed far the budgel
shopper. For occasional heating
jobs such as workshop, cobin o
ather. Stove parfs similar lo Sokz
30-gol stove kif, except without
palented Infemal dral chonnel,
s spark armestor shiedd insheod.

50 | Droneontiol on batiom of door.

For Sotz Stoves
Spin Draft Stoves

Pricas Coil
5017 PO Bos X0

Automatic Draft Control
21895 52195
52195 52495

"NOW™ ALSO MADE IN CANADA
-BOT-232-FXFI O weite
) Caent
Eor bl Ondcnc POVITE

ECONOMY
CAST IRON
$29.96

Fochony pick-up

Kit fits chrurma
fram 30-55 paian

Alrtight Gasketed Door

Sif-B

SofzInc., 13643-05 Station Rd., Columbia Station, OH 44028

Srandard

5000 Watt
Power Generator

Mow you can run

engine. ® Two 240V & fwo 120V plug-in cutlets.
s L owtone muffler, » 1 year FREE ports reploce-
manl warranty. & 5000 wotts surge, 4000 walis
conhnuous power. @ Service centers nation-

wide. #' Weight: 178 lbs. » 24" x 20" « 18",

Now have electrical power where & when you! need it!
: Electric Start "5

You never need 1o

glectrical  eguip- be without electr-

mant  anywhere col power agoin —

with this top qual- with  this guality

ity generator] power generatorl E
ed-cycle, B-HP «B.HP In“; & Srlqndq!d g ,:_“%".J
Briggs & Strotton Stratton engine, &0 HI -

o Two 240V & two 120V outlets, 35/17.5 omps.
#5000 waltts surge, 4250 watts confinucus pow-
e, ® Full one year parts replocement warranty.
* Service centers nationwidel s Made inthe U5,
#Waight: 158 lbs. o 277L x 19"W x 197H.

Compare of over

s et s Compars at $1200.00
Crder Mo. 260-1018 Qrider Ho. 340-1034
Shipped Fri. Collect

Shipped Fri. Collect

ShopCenter
5-in-1 Woodworking Multi-Tool
Save time, spoce, and money with the
5-in-1 ShopCenter] »Sander - Sands
end surfoces flat and smooth. «Drnll
Press - Allows drilling to the exoct cen-
fer in round ar flat steck. » Lathe = Turns
toble legs ond wooden bowlsl » Hori-
zontal Borer - Bores holes with great

| :‘:::;:T occurocy ond precision! s Table Soaw -
v |5 «Drill Prass 10" blode allows even lorge pieces to be
m‘l- * Lathe sowed almast effortfessly!
5200 kpm * Horizontal Borer  Compare ot $1200.00
Table NOW oMLY Order H-.

FREE Accwpores Warth 5200.001
¥ posu buy bedore Dec. 31, 1985

hmm#ﬂﬂﬂ"w : Friultcﬂld

effor mrhlh.nhur-d,- Gar-
denr Cort. ® Heavy duty steel front sup-
port system - 2730 [b. cop.® }° sxterior
prode plewood, weother-proafed,
o4 w 178 semi-prsumabic fires L 3]
sehi of double steel bearings in eoch
wheal. ®Rust-proofed, metal parts.
®Asgls plocemant & wheal dewgn os
sures parfect bolonce, ® Anambly
reguirsd. sdB°L u "W x T1W"H

mmminm

49% ==

S.AH:512.00

Send $1.00 for the latest
MONEY-SAVING Catalog from
WHOLESALE AMERICA!

10 DAY NO HASSLE GUARANTEE!
Il you're not sodishied wath your purchose, return 1 [pre
paid] within 10 dayi for o FULL CASH REFUND [leas ship-
ping ond hondling)

PRADOS

Heavy Duty, Professional Quality
Milling/Drilling Machine

Sabdly comtructed. Powers i way |
through soft or hord medaks. = Finely
calibroted accwracy to within -
171000tk ®1 yeor ports re-
plocement warranty, ® Single
phos, copocitor sart, induc-
tion motor, 1730 RPM, M0/
T2V, 12786 amps. ® Spandle oc-
cepls wtondord B8 collect.
ll'lund cronk lever roises heod
to W woodworking clear-
once. #3° cutter, 17 drill, 1/2*
end mill copocities. ®*3 -
speedh from 240 1o I930
EFN, ®Column  robabtes
340, ® Spindhe rilts 307 lek,

right, aft & fare, ® Toble pi- g
_vals 45° left & right. ®Bed: 1
1957 x84 9385 lbs. FREEI$5.00 Vioheell Buy

Compars at 31,475.00

$588 Sis
Order Mo. 2407952
Shippad Fraight Collect

FREE! 39-Pe. Socket Set with ony order of $50.00 or
marel Comparoble Valus up to §39.95

TO PLACE AN ORDER plecse fype or prinl clearly

(on any sheet of popaer] the nome & order nembaer of the

item olong with your nome & address . and enclose o

check or money order poyoble to Wheolerale America,
Inc. (e sure to odd ship./hend. chorges). You con olse
chargs to VISA or MosterCord, Print fhe occount numbear
4 expiration date and sign your name. Allow |-2 weeks for
delivery. Add 2-3 weeks for clearing of personal checha.

Send your orders fo:
Wholesale ° merica, inc.

4777 Menard Drive, Eou Claire, W1 54703
Te erder by cradit cord or for more information call:

1-715-874-5000 @

-— ==

N 1.800-826-3403




TECHNOLOGY
UPDATE 10/55

Pilots to fly sky highways

course  fires
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West Germany's Survival Sat-
elite (top) is louted as the
lifeboat that will reduce the
2000 lives lost annually in ma-
rine accidents. The sateflite is
launched from a foundering
ship via an inclined slipway
(bottom right). The watertight
bullet-shaped unit holds 45
people, Alter it's launched, it
dives to 65 feet and can re-
main submerged until its 35-
hp diesel engine propels it out
of danger. It can be loaded
and launched in wo minutes
and its ightweight steel hull is
fireproof and heatproof (bot- |
tom left). At least two of the

sunival satellites currently are

safeguarding passengers

and crew on West German

refrigerator ships.

SFRIMNKLERS

int o EE

Furnace aids
research

Sandia Laboratory scientists
are using their solar fumace
(left) to test effects of high
temperature on materials
used in solar facilites and
nuclear powerplants, It con-
sists of a sun-tracking mirror
array that reflects sunlight
onto a parabolic dish solar
concentrator which focuses
sunlight onto a platform hold-
ing test objects. Researchers
plan to use the fumace to
produce high-purity silicon

Istlaled repealer stations re-
quire power to boost radio
signals and occasionally are
s0 remote that fuel or power
lines are difficult to provide
Arzona's public safety agen-
cy uses a pholovoltaic array
to power their station 80 miles
from Phoenix.

Solar heat

clears snow

A Japanese National Rail-
ways research group is using
solar energy, stored as warm
water during summer months,
fo melt snow along tracks and
rail stations on the bullet train
lines (far left). During initial
tests, solar energy was col
lected on a station rooftop
{illustration at left) and stored
as 10,000 tons of heatad wa-
ter underground at the station
compound at 90°F. During
January, purmps were used to

propel the heated water to
sprinkiers on the station roof
and along nearby tracks. The
temperature at pumping was
approximately 64% to B8°%F.
The melted snow (as well as
rain) was collected, pumped
to a heating tank, then stored
in a well surrounded by clay
insulation. The lest showed
that 34,000 gigacalories of
solar energy—the equivalent
of 22 500 barrels of oil—could
be stored between Aprl and
September. The system may
be madified to store cold air in
winter for air conditioning.
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NASA orders
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Soviets
expand

The drawing abon
soviel Dela IV cl
ring, the newesl
the underwater fi
through the Arclic ice cap o
fire & missile. The Beltla IV
represents a senous Sovie

g SNOWE 3
55 Suima
adchbion I

at, breaking

effon 1o botster its naval force
The Soviets launched thie first
Delta IV last year. The sub
fires an S5-MNX-Z23  ballistic
missile with multiple war-
he Delta-ciass subs are
viewad as a threat since they
can hit Morth Amenca from
launching areas in the Sea of
Okhotek and Barents Sea
weall out of reach of any known
’ res. The Delta
oing sea tnals

Avenger

| ability

adds muscle

Boeing's added some muscle
o its Avenger Mobile
fernse System (phaott
The Avenger

to fire 2.75-in

TN

as well

as ground-to-air Sting

=3

er missiles, Armmed with a 7-
lule, the Avenger is
8 agamnst ight ground
vehicles. The Avenger can
fire Stingers-while rl.f_1|,-,r'|r,1:1 on
the J"-.!'-'rl-,- a8 mi i!||:||__rr_|.:|-:,£.
Humves truck, but a heaviar
truck s needed o fire rockets
The Avenger accuralaly
fire while reling at 20 mph on
an urimproved road. Its gyro
stabized furret can carry and
rag aircralt
rmissiles tar-
gel tracki

ficahon

Iy Tire &

It F

5 Aautomatio

Irenct

2 [(Centl-
i urrel and re
and dav'night

Ebilties

3

loag

New flares
for choppers

Sophisticated ground detec-
tion methods are turning hel
coplers into fodder for heat
sesking missiles. Bul a new,

Missile rides
laser

As long as the unit operalor
keeps his RBS-TO porable
missile  launching  systemn
amed at an aircraft (below), a
laser-line-of-s il

L 10
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ightweight  module,  which
can dispense up to 30 flares
may solve the problem. A CH
46 Chinoock helicopter (below)

fires infrared flares. The flares |

confuse heat-seeking and ra
dar-guided missiles

carrfied by three men and is
eftective against high-speed
cw-tlying attack aircraft, Ii's
tnpod-based 1o ‘eliminate
shoulder-fired weapon prob-
lems such as airmung, hrmited
messie speed and limiteg
range. The system takes only
30 seconds 1o

Sel up




extends range

The Boeing 234 (above), with
an extra fuel tank, is shuttling

up to 32 passengers betweaen
Alaska's 5t Paul's Island and
oil igs more than 325 nautical
miles at sea The 234 is the
onlty commercial helicopter
capable of extended flight as
well as carrying more passen-
gers and freight.

Giant eye
in the sky

The Navy may be refuming to
the airship to counteract the
threat of submarnne-launchad
Soviet cruise missiles. With

more than 9000 square feet of
surface and a 40-foot antenna
thal hung down within the
Goodyear ZPG-3W (circa
1950) envelope (above) it
was the world's largest radar
antenna. Such airships may
again guard our coasts

LAVIONICS

State-of-art
missile coming

Hughes' new Amraam (ad-
vanced medium-range-air-to-
air missile) is expected o im-
prove LS fighter combat
capabilty. Amraam (pholo

nght, drawing below) is two-
thirds the weight of the missile
it will replace, the Aim-7 Spar-
ow. Amraam can be
launched at an enemy aircraft
beyond visual range

Initially, the missile is guid-
ed using larget coordinates
provided by the launching air-
craft. Later, its active radar
seaker guides it

ROCKET

A newly developed portable
atomic clock (right) is five
limes more pretise than the
traditional cesium clocks that
have been the standard in
commercial time-keeping.
The atomic clock measures
time wusing the magnetic
movement of hydrogen atoms
heated within & microwave
cavity. A clock beams radio
waves at 1.4 billion cycles per
second from an oscillator into

the tefion-coated cavity. It
maintains its precision five to
ten times longer than other
atormic clocks.

CWEM

rr—

S U 0 L o e e T
-

MAGNETIC
SHIELDS
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MICROMWUAWE =
CAVITY

&
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Lab preps
accelerator

This winter, Sandia Laborato-
ries will attempt 1o initiate a
fusion reaction with their pow-
erful 36-spoke Particle Beam
Fusion Accelerator (nght).
Thirty-six accelerators will be
fired simultanecusly, creating
a lithium jon beam which,
when filtered through a pair of
aiming meshes, bombards a
deuterium-tntium target peallet
(below). A transparent plastic
mesh allows the electrons to
be emitted uniformly and fast

enough for a 40-billionth of a
second ion pulse to shoot
forward L]

TRITILIA MESHES  FIELD

PELLET

DEUTERIUM/ AMING  MAGMETIC
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BUZZER LIGHT LOW Hl POWER
ROAD PATROL XK (1] 1| e =]
msaL :
BOTH

ACTUAL SIZE

Radio Shack’s affordable new radar detector
with False Alert Suppression Technology

The more you drive, the more
you need Radio Shack's hot
new Road Patrol XK™ with
FAST. It has a GaAs Scholtky-
barrier diode front-end and dual-
superhet design for incredible
sansitivity. Plus our exclusive
FAST circuit that dramatically
reduces interference from other
detectors. The combination
gives you reliable, long-range
protection with a minimum of
false alarms.

Road Patrol XK features
Radio Shack’s unigue Triple
Warning System. You can

Mot sald where prohibited. Use may be

CitiLing i5 an opan-i

-

choose a tone, a light or both
that pulse faster (or slower) to
indicate the relative distance

to radar.

Road Patrol XK is easy 1o in-
stall and easy to remove for use
in another vehicle or storage. lis
cigarette lighter plug and fully
aulomatic polarily system as-
sure trouble-free operation in
any 12-volt car or truck,

For dependable and afford-
able “travel insurance” think
FAST and get Radio Shack's
new Road Patrol XK today. Ask
for #22-1612. Only $149.95 or as

low as 520 per month with
Radio Shack/CitiLine credit.

Radio fhaek

A D50l OF TANDY COAPDRATION

" FREE 1986 CATALOG |

Mail 5o Radia Shack, Dept. B5.4.765 |
300 One Teady Cemer, Fort Worth, TY 76103 |

Kams e Tl

|
|
I
| P iy
| AdTress ]
| City Sinim b | !
s

ulated by state or local law. Price applies al participating Radio Shack stores and dealers
@ credit plan rom Citibank. p'a','l‘nﬂﬂr may vary depending on balanco




WORKSHOP MINICOURSE
Continued from page 76)
To do this, fabricate a small angle frame
of scrap wood as shown. This frame
should fit perfectly between the auxilia-
ry fence and the regular table fence

Now wou are free to unclamp the
auxiliary fence and shift it along the
angled frame until the workpiece prop-
erly intersects the saw blade. To find
this point. vou must first establish the
certerline of the cove you want on the
end of the workpiece. Draw this clearly
on the end grain in pencil. Then lower
the saw blade and slide the end of the
workpiece over it. Adjust the auxiliary
fence and angle frame until the center-
line of the workpiece lines up precisely
with the centerline of the saw blade,
When satished, clamp the auxiliary
fence securely o the saw table

Cut the cove gradually in successive
passes until final depth is achieved. In
softwoods a Ye-in-deep cut per pass is
okay, but hardwoods require 'fis-in.-
deep passes, To produce the smoothest
finish, adjust the blade for extremely
light cuts on the last two passes. Also
when making extremely deep cuts—
especially in hardwoods—the work will
go much faster if you first hollow out
some of the waste by making straight
cuts in the board with a dado blade.

—Rosario Capotosto

Visit faraw:
places from youirown bat kvard

B Multiple flutes can be cut In a board face
using the same method. The auxillary fence
must be repositioned after each cut.

T Cut cove in successive passes by pushing
stock against fence and over blade. Be sure
to use a push stick at back of board.,

10 To cut a cove with a true arc instead of

ellipse, use a right-angle feed. Push slowly
over blade and cut in several passes.

9 Slanted coves of various shapes can be
cut by merely tiiting the saw blade on Its
arbor. In this case the blade Is set at 45°.

1y dl]d e\0t1c

This year, take the entire
family to the Lagoon Nebula.
It's easy to reach with a
Celestron telescope.

So are all kinds of out-
of-the-way spots. Like the
Pleiodes, J}L/th’rer Saturn and
the Andromeda Galaxy.

Traveling by Celestron is

educational. Our high-quality
optics make the views spec-
tacular. And your 35mm cam-
era can be adapted to most
of our scopes, including our
C8—the world’s most popular
telescope.

If voud like to learn more
about going first class, send us

S300 for a catalog. Or cdll
1-800-421-1526.

Celestron precision
optics. There isn't o better way
to broaden your horizons.

Logoon Mebula
iakan with
the Celestron C8

A, :
wp LELESTRON

Celestron International, 2835 Columbio Sireat
Torronce, CA S0503 [313) 378-9560



The Long Ranger.

Tough Ford Ranger Supercab4x4.

Ford's new Ranger SuperCab
is here. .. with more room and
comfort than ever! Ranger's new
2.9L V-6 engine is the most
powerful in any small pickup, too.
And new “Touch-Drive” option lets

go for it! A button in
Ford'’s new "Touch-
Drive” console
shifts electrically
from 2ZWD to
4WD high and
back at any -
speed. Nobody {
ever made it sim-
pler! (Manual locking

1 i | hubs are still standard for
you shift to 4WD high on the fly! s
Now there’s a tough, Most powerful V-6! off-roaders.)

small 4-wheeler that There’s extra off-

gives you more room for  road power, too— o SupRciugh M

off-road roamin’! 140 horses* worth (54" -,.r,;m i Above all, this
in Ford's new, . ‘ik : Ranger 4x4 is one
bigger 29L V-6 [ i mugh truck—built

?E;;T;;J:j;rﬁi] k“ ;i "‘“ @ a "Eu’it:u-'ﬁ'action
engine in any . beam indepen-
small pickup! deni front suspension...
Like the standard double-wall construction
2.3L Four, it's electron- hﬁtﬁugh Ialggsfﬁzgalgﬂ.
ically fuel-injected for a pay 1 :
quick response. Special STX trim.
Fords new Ranger ey “Fouch-Drive” Al this off-road
Sypescab fias over ce system. room and toughness
SR 9t fa et When the outback  comes with all the
m-:)repm;am tha[n a beckons, just touch and "goodies,” too, in the new
any Ranger ever. '

With optional rear
jump-seats, it's the
only small pickup
that can ride five.

Ford tough, with

Ranger STX optional
package—sporty
trim, Captain’s Chairs,
lower two-tone accent,
the works. It's the look
that says, "4-wheelin,
you ain't seen nothin’ yet!”
Best-Built
American Trucks.
At Ford, Quality is
Job 1. A 1985 survey
established that Ford
makes the best-built
American trucks. This is
based on an average of
problems reported by
owners in the prior six
months on 1981-1984
models designed and
built in the U.S.

Lifetime
Service Guarantee.
Participating Ford
Dealers stand behind their
work, in writing, with
a free Lifetime Service
Guarantee good foras
long as you own your car
or light truck. Ask to see
this guarantee when you
visit your participat-
ing Ford Dealer.
Buckle up—
together we can
save lives.

"Based on SAE Standard
J1349.






Warning: The Surgeon General Has Determined
-~ That Cigarette Smoking |s Dangerous to Your Health.
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SHAPING UP

TOMORROW'S CARS

It’s all done with wind tur

| engineers at

'W;Ikmagnn rolled

-=1'ﬂ21 Rumpler out
ufa German mu-
company wind tun-
antly, they recorded
of 0.28—making it
pdynamic production car
tha public. The closest
antfacturer has come to that
028 b]rSuhnru with its new

dén't know where Dr. Edmund
mpler got his aero expertise, but
 know that to move through the
A air ththaamufaﬂmnpler tomor-
Engineer is dwarfed by 43-ft.fan in GM's yw's cars will have to be bornin a
glant wind tunnel. A 4000-hp electric motor ¥ ml No longer does a stylist

circulates 80 tons of air through the -
700-fr. closed-loop tunnel at up to 150 mph N | . whipupsumenewsbapasmnskamh

a9




Engineer
table r
tunmnel. Smmi
airflow vis

pad, then build clay models for management to squint at,
debate and approve, according to its whim. Aerodynamics
is the key to the automotive shapes of tomorrow, and that's
the province of engineers, not stylists and executives.

Among the domestics

Ford started the current aero revolution with the slick
18983 Thunderbird and is still leading the pack with its "B&
Taurus and Sable. GM will follow suit in 1987 with the
Ford-like Chevy Corsica and Baretta (see Detroft Listening
Post, page 32, July "B5). Chrysler is moving maore cautiol
Iy, but when it replaces the 1978-vintage Omni and Horizon
with its Shadow and Sundance P-cars next year, they will
have a pronounced aerd look

Why all this interest in aero? Ford Design Vice Presidemt
Don Kopka says, "Just by the way we shape the metal,
wea've contributed a mile and a half to the corporate average

S e I = - 2 DT = =

Little Things Mean A Lot

ors lan contrals and turn
eadouls in test chamber ¢
flowing over car mai

M wind

fuel economy (CAFE)." Ford calculates that it would cost 53
hillion for a 1Y-mpg CAFE reduction via traditional engi
neering methods: downsizing, improved engine and trans
mission efficiency, tires with lower rolling resistance, and
so on, GM's estimates are even higher

"We figure it cost us about $10 million in testing and
trimming [in the wind tunnel] to get that 1% mpg. We look
at it as a 510 million investment with a $3 billion payoff,”
says Kopka

Although many Americans seem to have lost interest in
fuel economy for the moment, the government hasn't, and
the EPA is still enforcing its CAFE requirements. Abroad,
heawvily taxed gasoline makes fuel economy a big selling
point. In Europe, leaded reqular costs $2.50 to $3.25 a
gallon. But cars have already been lightened and downsized
to the point of buyer resistance. Tire, engine and drivetrain
technology has reached a plateau. Aerodynamic efficiency

. T e T e e T e e

Onece engineers and designers come up with a shape that's
pleasing to management, it goes into the wind tunnel for

Trans Am has no grille. Cooling air Is taken
in from high-pressure area under the nose.

0

Dual rear wing on Merkur reduces turbu-
lence behind car, allows room for wiper.

Ground effects
that can splll back under the sides of a car.

reduce amount of air

POPULAR MECHANICS » CCTOBER 1985
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Is this 1921 Rumpler Teardrop car, it

v
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is the only area left that has room for improvement.

You measure asrodynamic efficlency in a wind tunnel—a
multimillion-dollar installation that employs a giant fan to
blow air through a chamber in which a car or mode! sits atop
a delicate scale set into a tumtable so the car can be angled
to test its behavior in side winds.

The turntable in GM's huge new tunnel in Warren,
Michigan, can detect the extra weight of a half dollar placed
on one fender. The turmntable measures force in three
directions: up or down (lift or downforce), side to side (side
force) and front to back (drag). The turntable can also detect
wind-induced rocking motions from side to side (roll), front
to back (pitch) and the twisting motion called yaw. Drag is
the buzzrword in the business—a measurement of the ease
or difficulty with which a particular shape can pass through
the air. It's expressed by a decimal called the drag
coefficient, or Cd for short.

“trimming"—fine tuning that provides the lowest possible
drag. It's often here that spoilers or wings sprout on the rear

Maost aesrodynamic producLion car eve

\ It didn’t sell and Rumpler folded in

BLUINT MNOSE
Cp= (i 8 Fa

PRACTICAL CAR
SHAPE

MPRACTICAL CAR
SHARES

——
——

==

4% REMCIVED
Cp=022

FULL TEARDROP
Cp=015

28% REMOWVED
Cp=027

ically as you cul down
Actical car shape
Blunt nose has liitle effect

Walke imaging contours
of a Thunderbird show
4] i of 5 to 90
percent ek the car
and asymmetrical turb
lence vortices

A parachute has a Cd of 1.35; a square board (the
proverbial barn door) is 1.17. Cones, pointy end upwind,
vary from 0.51 to 0.34 as they get slimmer. The slickest
figure is the 0.024 of a slim teardrop. This was also the
shape of wheel-driven Bonneville Land Speed Record cars,
before the era of locomotive-like jet and rocket cars.

A decade ago, 0.55 to 0.61 was not unusual for passenger
cars. Some old shapes also developed so much asrodynamic
lift at high speeds that you could feel the steering get lighter
as high pressure under the nose and low pressure above the
hood lifted the car on its suspension.

On today’s cars, noses slant downward to avoid lift and
air dams below the bumpers sharply reduce the amount of
air that can get under cars.

“We've only scratched the surface,’” says Ford's Kopka.
Today, most cars range from 0.35 to 0.45 Cd and auto show

(Please tum to page 130)

deck, air dams grow below the front bumper and ground
effects panels inch down from the rockers.

.:a‘“ i \_’:" _/ .i : A "I i 'I |'l ol

Rear llp on Porsche 944 Turbo controls air  Flush headilghts smooth airflow around Pegs on Audi windows ride on Internal
exiting from under car to reduce turbulence., nose of car. Most have replaceable bulbs. tracks so side glass can be flush with frame.
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he catch-up game is over in Detroit. After
yvears of diligent work to recover from the

marketing and technology lead held by for-

eign car builders, Motown once again has a
generous offering of high-performance models back in
the lineup, and the econocar sector is well covered by
domestic minis and captive imports. With those two
categories out of the way, AmMerican companies are
turming their attention to a market segment that until

WORLD-CLASS

Fords distinctive new
Taurus, with a C, of .32, is
the result of a five-year, 53

billion-dollar development project.

1986 has been dominated by European manufactur-
ers—ithe super family sedans.

More than just another way to part Yuppies from
their paychecks, the new-generation family sedans
are aimed at providing high levels of comfort and
convenience features in a stylish 4-door body shell.
Chrysler's H-cars were sarly entrants in this market
segment, and are now followed by GM's 4-door
version of the N-car (Pontiac Grand Am, Olds Calais

FORD PHOTOS BY BARRY PENEOLUNE
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Mercury Sable is distinguished by lights integral with grille. GM MN-cars take on the Euro look in ‘86, as shown by Pontlac Grand Am.




and Buick Somerset Regal). Most
stunning of the group, and clearly the o
models with the greatest continental -
influence, are the Taurus and Sable
stablemates from Ford. They'll be
built in Atlanta, Georgia, but the styl-
ing clues and engineering fine points ]
are unmistakably European. b

The aero Fords

The Ford Taurus, Mercury Sable
and the Aerostar van are all excellent
examples of Ford's total commitment to European styling
and leading-edge aerodynamics. The Taurus/Sable is one
of the auto industry’'s worst-kept secrets, and intentional-
ly so. Ford wanted to give the public a lot of time to get
used to these radical new shapes before they hit the
showrooms. The sedans and wagons have been pushed
hard in consumer clinics, and early prototypes were
released to the press months ago (see 1986 Ford Taurus
And Mercury Sable, page 71, July "85).

Lou Veraldi, Ford's chief engineer of large production
cars, says that the T/S cars represent a new philosophy at
Ford: *'Let’s do a car that adapts to the customer, instead

Cherokee pickup is derived from
Wagoneer series, offers Jeep's
first 2wd truck since 1947.

of the other way around.” Just one example is the seat
construction, which cost Ford $40 more than the competi-
tion's seats. And they feel like it, too. This is yet another
European design trend, picked up early by the Japanese
but only now filtering into Detroit—foreign companies
usually put a larger percentage of the car's cost than U.5.
firms do into making the driver/buyer comfortable. That's
a pretty smart way to sell cars—your first test drive in the
vehicle is a revelation.

Ford put five years and $3 billion into the Taurus/Sable
project, including all-new engines and suspension setups.
Standard powertrain when the cars go on sale in Novem-

mﬁwmmmummmm'm
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Ford Aerostar Is finally on line after numerous delays.
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New Ford philosophy: A car that adapts to the customer,
instead of the other way around.

ber will be a 3-liter 60° VB with multiport fuel injection.
Mounted sideways, it drives the front wheels through a 4-
speed automatic with an overdrive/lockup high gear. EPA
city/highway gas mileage figures are expected to be in the
20/30-mpg range for the sedans and 18/28 for the
Wagons.

By February, a 2.5-liter version of Ford's pushrod HSC
Four (now in the Tempo/Topaz) will be offered with a 5-
speed manual or 3-speed automatic. Expect 35 highway
mpg from this version, but not a whole lot of fun. The stick
shift prototype we drove was sluggish and notchy, and
had the definite feel of a fleet car.

The V& is no scorcher either, doing O to 60 in 12
seconds if you use dragstrip technigues, but more like
14%% seconds with a couple of people on board and plain
old foot-to-the-floor driving. The fact that the T/S twins
are intended as family cars is underlined by the fact that
neither performance tires nor a 5-speed transaxle (to
come from Mazda)l will be offered until 1987. Power
ratings are 140 hp (' 4800 rpm and 1860 lb.-ft. of torque
(@ 3000 rpm for the VB and approximately 100 hp and
138 Ib-fi. for the Four.

For family cars, their ride and handling is uncanny.
Front and rear suspension are fully independent with

J-cars from Bulck and Pontlac [Sunbird above)
get flip-up eyebrows to cover halogen headlights.
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MacPherson gas struts at each end. Ten inches of wheel
travel allows for a smooth ride in cars that otherwise
handle like European imports. The power steering is
precise, not overboosted, and 4° of positive caster makes
the cars track straight and true on the highway.

Of course, thers were still some rough edges on the
handbuilt prototypes we drove at the proving grounds
and on the road. Perhaps because thers was so little wind
noise (Cd is an outstanding 0.32 for the sedans, 0.34 for
the wagons), you can hear a lot of road rumble in the back
seats. The plastic molding around the rear windows
dossn’'t fit well and needs a quick redesign. The map/
dome light looks like 8 $3 mail-order item. Hear windows
open, but enly halfway due to the wheel arch intrusion,
Most disconcerting is the impressive instrument panel/
pod, which is canted toward the driver and gives the
illugion that its right side is drooping. All the labelled
buttons are angled downward toward your knees, rather
than upward toward the eyes. You can still read them, but
it seems funny not to point them the right way.

Nit-picking aside, the Taurus/Sable cars have lots of
thoughtful features, including bi-fold sun wvisors, and
picnic trays in the wagons. The cars lock a lot like Audis,
corner flatter and ride smoother than Audis, but don't
seam Lo perform like Audis, The weak VB isn't helped by
slow, sloppy shifts in the automatic—the engine actual-
ly seems to rev up between shifts when you've got your
foot down. It's a shame that a car that looks so sporty,
isn't. Howaver, Ford has performance options and

police packages up its sleeve for ‘87, with a 4-

‘ cam, 24-valve VB in the works, too. Ford is

serious about working all the bugs out of

its cars before they go on sale, which is

'1 why the intro has been pushed back a
I . couple of times already.

Space van
The Aerostar van (much-delayed for
the same reason) is expected in stores
by the time you read this. Falling
midway in size between Chrysler's
front-drive T-vans and Chevy's rear-
drive midivan, the rear-drive Aerostar
is smooth-riding and carlike, closer to
the Chrysler in feel than the truck-like
Chevy Astro. Built en a Ranger/Bronco
platform, it has the 2.3-liter pushrod
Four as its base engine and the Ger-
man-built 2.8-liter V& optional.
Front seats are buckets, and so are the
middle ones with the 7-seat option, giving a
central walk-through aisle to the 3-place bench in the
rear. A 5-speed is available with both engines, but even
the automatic has a floor shift with a 3-ft. lever! The setup
works well and it's kind of fun. Again, we had only a
prototype to play with, and the seat latches did not work
a5 smoothly as the ones in the Chrysler or Chevy vans
when we wanted to swap seats around. Tons of neat
options here, including a separate sound system with
headphones for the punk-rockers in the back seats.

Other changes

Elsewhere at Ford, the Tempo and Topaz get new aero
{Please turn to page 1682)
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The “real” Saturn will be more aerodynamic than
the running prototype shown to the public. |
Mechanically, it's a fairly conventional |
front-drive, 4-cylinder sedan.

DETROIT'S NEW-ERA

Saturn, Liberty and Alpha hope to sock it to the
Japanese and save the U.S. auto industry by
knocking $2000 off the cost of building a car.

BY PAUL LIENERT; lllustrations by Mark Stehrenberger

aturm, Alpha, Liberty—code names all. They could be future space missions, or target

beachheads for some top-secret invasion. But these are the project names at General
Motors, Ford and Chrysler for low-cost, high-tech “import-fighter” projects now

under way at the Big Three. ’

For now, only GM plans to produce an actual car that would carry the Satum
project nameplate. Ford and Chrysler say that advanced manufacturing
techniques developed by their Alpha and Liberty projects would be
incorporated in future small cars.

An ironic twist: Although all three domestic automakers have asked
the UAW to participate in the planning and development of their
advanced programs, both Ford and Chrysler have suggested that
their small cars in the 1990s may be produced abroad if manufactur-
ing costs can’'t be slashed to a level that's competitive with low-
priced imports from Japan and Korea.

GM has trotted out the heavy artillery for Satum, naming one-time
Pontiac General Manager Bill Hoglund as president of Saturn Corp., the
first new GM passenger-car division since Chevrolet was added to the
family in 1917, It's the first new GM nameplate since Cadillac issued
the LaSalle in 1927.

In addition, GM has committed $5 billion to the project, including
£3.5 billion for an integrated manufacturing complex that could be the
biggest and most advanced facility of its kind when it begins production
in late 1988. The Saturn complex will encompass more than 6 million
square feet—twice as big as GM's newest assembly plant in Detroit—
and may incorporate stamping, engines, transmissions, plastics-extrusion

(Plaage turn to page 150)

CHRYSLER LIBERTY

The project’s advanced manufacturing techniques will be used
in a new line of small Chrysler cars scheduled for a 1990 introduction.




FORD ALPHA

Uke Chrysler. Ford will use production
technigues from itz Alpha brist
not necessarily the name, in its
next series of small, world-
class cars, due In "BB-'8Y.
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New engine performance,
; . Today's 55T,
streamlined bodies and tough the Concorde,

takes off at

new wings will bring us an asharp angle.
SST during the 1990s. e e

BY SHELDON M. GALLAGER
llustrated by John Berkey




KY-HIGH

e snub-nosed airliner with its swept wings
taxis down the runway like any other jet. It
stands ready for takeoff, then flies away at such

a sharp angle of attack it seems to be rising straight up
like a rocket. Its scramjet engines hoist it over the
ocean, where it breaks the speed of sound with a sonic
boom. Now at full throttle, with its 250 passengers
and crew pushed back in their seats by the growing
gravitational force, the airliner reaches top speed as it
approaches 100,000 fest. The pilot no sooner throttles
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down, leveling off the jet, and it's ready for the
descent. NASA's answer to the British-French Super-
sonic Transport (S8T) is on its way from New York to
Los Angeles—a one-hour trip.

Just 10 years ago, America’s dream of building
S58Ts was shattered when Congress scrapped the
project as too costly, too noisy and too marginal in the
benefits it could bring. But today, the White House
and Congress have given NASA a mandate to come up
with the fastest airliner in the world by the 1990s.




NEW BREED S55Ts

That would be an advanced SST. And,
by the turn of the century, NASA and
the aesrospace industry are now reason-
ably expected to come up with a Trans-
Atmospheric Vehicle (TAV) that skips
the atmosphere at speeds approaching
Mach 25 (see Coming: A Mach 20
Airliner, page 97, Nov. ‘84). Working
with NASA on a variety of projects that
add up to the S5T of the future are
Lockheed, McDonnell Douglas and a
dozen subcontractors.

What suddenly makes an American
SST an artractive prospect? The an-
swer, according to a recent NASA pre-
liminary report, lies in new technol-
ogies and materials not available when
the British-French Concorde was built
in the "70s. The European S5T, which
has outlived the operational life origi-
nally predicted by its critics, has under-
gone several modifications. But the real
hope for a future American S5T comes
from an entire new breed of aircraft on
the drawing boards and in the wind
tunnel testing phase.

McDonnell Douglas is working on an
55T that could be flying at Mach 2.2 by
1990. Dubbed the Advanced Superson-

{Please tum to page 135)
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COMRADES

IN ORBIT

Even while Washington and Moscow go
through cold war posturing, scientists are
working up a co-op space mission.

BY LOUIS D FRIEDMAN: lllustration by Brian Sullivan

concluded my talk with a short sentence of apology: “Pro-
l ceelye menya, ya govaru po-ruuski ochen mald.” (Excuse
me, | speak Russian very little.) Then, the first question was
asked: "What about manned missions Lo
Mars—are Lthere any studies in the U.5
! about this?” | laughed—because whenever |
give a talk in the U.S. mentioning Soviet plan-
erary missions, the one guestion 1'm always
vy asked 15, "What are the Soviets doing about
i manned missions to Mars?” Now, here at the In-
vl stitute for Space Hesearch, in Moscow, the mirror
image was being reflected. | was there as a guest of
the USSR Academy of Sciences 1o see preparations for the
Soviet Venus-Halley spacecraft, and to discuss international
cooperation on future exploration of the solar system. The So-
viets hosted me for an extraordinary week—an opportunity
made possible by Soviet academician Roald Sagdeev, director
of the Institute, a man devoted to the international peaceful
and cooperative exploration of space
In part, my trip was the result of The Planetary Society's
program to promote international projects for solar system

&

Lows 1), Friedman is executive director
of The Flanetary Society, a California-
based group that conducts space reseanch
and encourages planetary exploration

American astronauts and Soviet
cosmonauts would work side by
side from an orbiting space station
around Mars. Station would be
composed of parts from both
countries and European partners.
Our concept art shows lander
leaving for Martian surface.




extploration. Dr. Sagdeev is an adviser
of the Society, and I like to think that my
participation was a recognition of a
small part | had played while | was at
MNASA's Jet Propulsion Laboratory with
anather Society adviser, Prof. Jacques
Blamont of France, identifying trajec-
tory opportunities which resulted in the
Venus-Halley mission. (Of course, we
were trying to define a mission for a
LIS, visit to Halley's Comet.)

It doesn't take a written or acknowl-
edged policy to know that a manned
Mars expedition is whera the United
States and the Soviet Union are heading
in space. It would be most sensibly
done as a project of Earth, by all space-
faring nations. This requires the coop-
eration of the two leading such na-
tions—the U.5. and the USSR,

The first handshake

Ten years ago. at 4:09 p.m. GMT,
July 17, 1975, the principle of such
cooperation was established when two
spacecraft rendezvoused and docked
222 kilometers above the Earth. A few
hours later, Astronaut Tom Stafford
and Cosmonaut Aleksei Leonov shook
hands and visited each other for dinner

Concept art of an Interim planetary explorer
shows craft that could perform mapping
and other misslons in the 19905

in their respective spacecraft: Apollo
and Soyuz.

Critics called the Apollo-Soyuz mis-
sion a stunt, a billion-dollar handshake,
or worse yet, a billion-dollar close-up
look at our technology for the Soviets.
But now, looking back from a perspec-
tive of 10 years, we realize that this was
a first step in changing space from an
arena of chauvinistic competition, to a
place for international cooperation in
exploration. Such cooperation has

102

proved to be of scientific value and of
mutual benefit—if not to the decided
advantage of the United States.

The Soviets' capability to maintain
human life in Earth orbit, their study of
the effects of long-duration space flight
on crews, and their impressive series of
landing and exploration at Venus have
given them a decade of achievement at
least equal to that of the United States.
And in all of these activities they have
shared their science and knowledge
with us, teaching us much in important
areas we would have otherwise known
little about.

Even during times when most ex-
changes were stopped between the two
countries, American and Soviet scien-
tists have continued to meet and ex-
change data about such important fac-
tors as motion sickness, calcium loss in
bones and the ability to adapt to weaight-
lessness. Recently, a cooperative ex-
periment was conducted by the two
nations to measure bone mass in cos-
monauts before and after the long Sal-
yut flight.

In the planetary program, Soviet
Venera radar images have been given
to U5, scientists planning the Venus
Radar Mapper mission for 1988. As a
result, the specifications for the U5,
mission have been altered, and im-
proved results are expected. In addi-
tion, several U.5. scientists have been
invited to participate on the Venus-
Halley Mission (called VEGA in Rus-
sian) and other future missions.

Recantly, the U.S. proposed a joint
USA-USSH simulated space rescue mis-
sion. The idea is to have the Space
Shuttle rendezvous in orbit with the
Salyut, the Soviet space station, to prac-
tice rescue operations. Such operations
might include extravehicular activity by
astronauts and cosmonauts.

Political differences have prevented
this proposal from being advanced thus
far. One difficulty is the Soviet postura
stating that the Shuttle is a military
vehicle. Another may be a desire by the
Soviets to have their own shuttle opera-
tional before agreeing to a joint opera-
tion in Earth orbit. A Shuttle/Salyut
mission would be of value in the near
tarm to prove the feasibility of space
rescue and in the long term to provide
additional capability for human activity
in space.

Nations in space
International cooperation is already
an intrinsic part of Earth's exploration
of the solar system. Of the 13 spacecraft
now in flight, or planned, to explore
beyond the Earth, seven carry more
than one nation’s contributions, and all
{Piease tum to page 132)

ILLLETRATION BY PAMELA LEE
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| In the 1970s, Americans and Soviets

shook hands at the Apollo’Soyuz dock-

[abowve). Future missions may include
a et-American polar exploration of
Mars [far left], following a robot lander
exploration (left] using technologles of
both countries, One 215t century mission
suggested In a report to The Planetary
Soclety would be a multinational land-
Ing on the Martlan moon Phobos, visual-
Ized below. A dozen nations are already
Interested In such a mission.




Guide To Satellite TV

STAR
GAZING

Whatyuucansee,thegearyouneed and what it all costs.

BY FRANK VIZARD

hen man first looked tothe stars, his imagination showed him the shapes
wu’ Taurus and Sagittarius. Today, gazing skyward might bring to mind
such names as Westar and Satcom, reminders of the programming feast
available to owners of home satellite television systems.

As romantic as the old names might sound, their practical value is restricted to
the horoscope page of the daily newspaper. Offering greater promise are the man-
made satellites orbiting the earth. The sign of Aguarius has been replaced by the
call letters of over 100 channels delivering a myriad of programming. The news
channels alone provide a more accurate prediction of tomorrow’s events than the
Gemini twins ever could.

Thn duhumm, the mmviﬂbleplﬂehhma mﬂlhurwmm. hn;mma to







EARTH STATION
TRAMSMITS SIGNAL
TO SATELLITE

Y

SATELLITE TV LINKUP

Satellite TV signals originate at a broadcasting
studio and are beamed back to earth by a satellite’s
transponders. Transmitting power comes from batterles
charged by the satellite’s solar panels, but the
amount of energy supplied Is very small. A
typical transponder uses about 5 watts of
power to send a signal earthward —

about the same amount consumed

by a Christmas tree bulb.

.
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news—oftan in the form of raw, unedit-
ad footage—programming includes:

B About a dozen national and regional
sports networks;

® New and classic movies on services
such as Home Box Office, Cinemax and
The Movie Channel;

B MTV., The Nashville Network and
other music video stations;

B Superstations on the scale of Atlan-
ta’'s WTBS and WOR-TV in New York;
B Special-interest channels including
National Christian Network, Spanish
Independent Network, The Disney
Channel and The Flayboy Channel.
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PICO'S KID

Picos Kid, with offset feedhorn.
haz low-profile 4 by 7-foot

surface that can be painted to
blend with surroundings.
Dual-band receiver by

Panasonic is ready today to
receive tomorrow’s 12-GHz
signals. Sierra’s remote control
pasitlions dish and tunes channels.

Regular network fare is also avail-
able—everything from “Good Morning
America” to "Miami Vice” and “Merv
Griffin” to “Monday Night Football.”
Besides video entertainment, satellites
also carry more than 40 separate audio
channals, offering everything from clas-
sical to reggae music. Much of this
music is in hi-fi stereo.

Bird watching

The satellites in space of most inter-
est to home dish owners in the United
States are Satcom F1, F2, F3 and F4;
Galaxy G1; Westar W2, W3, W4 and

not every satellite is used to its fullest
capability. Satcom F3, for example,
uses 22 video channels while Westar
W5 uses just five, Some channels are
employed only on an intermittent, un-
scheduled basis, primarily for network
news feeds.

With few exceptions, all satellite
transmissions are aimed at the center of
the continental United States. This tar-
get area is called the satellite’s foot-
print. In general, home satellite sys-
tems located in the Midwest receive the
strongest signals, while systems locat-
ed on either coast receive the weakest

W5; Spacenet 51; Comstar D3 and D4; transmissions.

and Amnik D1. These satellites—or Location, therefore, may be the de-
“birds"—hover some 22,300 miles termining factor in choosing an anten-
above Nomh America and relay the na. A large dish—12 feet in diameter.
most popular TV programming. Al is almost mandatory in Maine, but a

household in Kansas can easily make do
with one as small as 4 feet.

s :_}{#ﬁ"

though each one is capable of transmit-
ting up to 24 channels of entertainment,

PANASONIC Ku/C-6000
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Installing a 10- or 12-foot dish is not
always feasible, especially in urban
areas where space is limited. Under
these conditions, 6- or B-foot dishes
might have to be used. Such a compro-
mise might entail the loss of some
channels, and perhaps poor reception
on others. However, this is not as bad as
it sounds.

Reception of only two satellites, say
Galaxy G1 and Satcom F3, would still
give you access to about 40 channels of
popular programming. Many people
have opted for dishes as small as 4 feet
that receive only Galaxy G1 signals—so
many people, in fact, that a separate
programming guide called Galaxy One
magazine exists to serve them,

Local satellite dealers will know the
reception peculiarities of your area, and
can tailor a system to match both your
programming desires and your budget.
One Los Angeles satellite retailer, for
instance, advertises a variety of sys-
tems from as low as $895 to as high as
$4905.

Choosing a dish

Dishes come in a variety of sizes, and
they are constructed from a variety of
materials. These range from fiberglass
to stainless steel, and may be solid or
see-through mesh. The respective man-
ufacturers may argue that one material
or the other enhances picture quality,
but this judgement really depends on
the eye of the beholder and on local
reception characteristics. If you livein a
harsh climate, a dish made from solid
material will increase the product's
wear-life. Mesh dishes, meanwhila,
might preserve your relations with the
neighbors where blending in with tho
environment is an issue (see story on
legal issues on this page).

While most dishes have a shape akin
to a salad bowl, some companies, nota-
bly Birdview and Pico, offer dishes
somewhat different in appearance. Pi
co's dish is a 4 by 7-foot rectangqular

UNIDEN UST-7000 RECENVER
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UNIDEN'S UST-730 POSITIONER

It’s legal to owmn & home satellite reception
system. Congress settled the issue with
passage of the Cable Communications Act
in October 1984. At the same time,
though, the lawmakers recognized that the
cable TV industry has a legitimate beef.
Home dish antenna owners receive satal-
lite-transmitted cable programming (such
8s Home Box Office movies) without pay-
ing the cable company’s subscription fees.
Accordingly, Congress authorized the ca-
ble industry to develop a compensation
plan by which dish owners could legiti-
mately receive their programs.

As a result, some cable programmers
plan to scramble their satellite-bome sig-
nals. These include HBO, The Disney
Channel and Showtima/The Movia Chan-
nel. Others might follow.

Once the scrambling begins, satallite
dish owners will have to pay a monthly fee
to the cable operator, just as cable TV
customers do today. But the monthly fee
will include a device called VideoCipher IT,
which decodes the scrambled signals. This
device is addressable: The programmer

model. Its low profile is suited to instal-
lations where space is at a premium.
Birdview offers a spoon-shaped, 7-foot
dish. Both feature offset feedhorns
which, the makers claim, provide recep-
tion gquality usually found in larger,
conventional dishes.

While the dish is the structure that
physically collects the satellite’s signal,
an array of electronic eguipment is
required to process that signal before it
can be seen on your television screen.

The signal collected by the dish is
reflected upward (or outward) toward a
feedhom suspended over the dish. Con-
nected to the feedhorn is a low-noise
amplifier (LNA), which boosts the weak
satellite signal so that the downcon-
verter can translate the signal from
gigahertz (GHz, or billions of cycles
per second) to megahertz (MHz, or
millions of cycles per second) that
vour television can process.

m Y
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Satellite TV And The Law

can disconnect service (by disabling the
decoder] if the fee isn't paid. Satellite
antenna owners who aren’t served by a
cable company will be able to purchase a
VideoCipher II. Congress was very clear in
stating that programs transmitted by satel-
lite must be accessible to anyone willing to
pay for them

Though the legality of dish ownership
has been established on a national level,
local authorities might block your view of
the stars. Zoning boards in communities
around the nation have imposed restric-
tions on the size and location of dish
antennas. One city, for example, limits the
size of solid dishes to 4 feet in diameter, 6
feet for mesh dishes. Other localities con-
fine dish installations to backyards.

At this writing, the Federal Communica-
tions Commission has proposed a rule that
would prevent local authorities from plac-
ing "unreasonable’’ restrictions on home
dish installations. But it still makes sense
to check the local zoning laws before you
buy. The satelliteé retailers in your area
should be aware of any restrictions—F. V.

T T T B e - v

LNA's are rated by noise tempera-
ture in degrees Kelvin. The lower the
number, the better. An 80" LNA, for
example, will produce a picture with
fewer sparkles (little dots of noise) than
an LNA rated at 120°. A good LNA is
important if a small dish is being used.

A standard LNA used with a down-
converter is called single conversion.
This means the dish antenna can be
hooked up to only one satellite receiver,
and that only one channel may be
viewed at a time. An alternative is block

(Ploase tum to page 128}

BIRDVIEW  §
SPOON

The unconventional 7-foot
Spoon was the first dish
antenna to use an offset
feedhorn, which is said to
improve reception. Though
some companies package
receiver and dish positioner in a
single chassis, Uniden still offers
separate components
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al appeal of commemorative arms is the way they re usually
SAA Pony Express Model rests on a baize within a rich wooden case. Also

e

displ Here,

occupying the case are two spare cylinders and a Pony Express medallion,

the roles they played in our history.

Although some would argue that
commermorative arms have been a fea-
ture of weapons collecting since the
cavermnan contrived the stone axe, the
modern era of commemorative gun col-
lecting began in 18961, A private issue
of 104 .22 caliber Colt Model 4 derrin-
gers (one is pictured on the preceding
page, lower right) was made for Bob
Cherry, president of Cherry’s Sporting
Goods in Geneseo, [ll. The derringers
were produced to commemorate the
125th anniversary of Geneseo's found-
ing. They were gold-finished and care-
fully boxed, and at $27.95 a piece, they
sold fast. The current asking price for
one of these rare guns is $495—that is,
if it"s in perfect condition, and if you can
persuade a collector to part with one.

The number of commemorative is-
sues escalated after that, peaking in
1864 when 29 specially designed, num-
bered and boxed issues, mostly Colis,
were offered to a growing audience of
collectors. Some of them were immedi-
ate successes, while others were slow
sellers. Marlin, Winchester, Remington
and Ithaca all began dabbling in com-
memoratives during this period.

By a recent estimate, there are 210
commemorative issues available. The
last 10 years have been characterized
by fewer annual issues, some in larger
guantities to hold the price down, some
in very small numbers which are more
costly not only because of quantity but
also by their quality of finish, engraving
and embellishment, And that doesn't
count the untracked number of “limited
editions”’ offered by some manufactur-
ers, like the Garibaldi percussion .44

1o

pictured on the previous page.

If you're interested in starting your
own commemorative arms collection,
there are certain things you should
know about the marketplace. Every
genuine commemorative gun issued
since 1861 has been numbered in its
own series. Numbering systems for
each issue ensure a finite supply, which
ultimately affects a gun's asking price.
For example, only 500 Theodore Roose-
velt .44/40 Single-Action Army (SAA)
ravolvers ware manufactured last year,
in series from No. 1 to No. 500. A total
of only 4440 Winchester-Colt carbine
and revolver sets were produced, with
both arms bearing the same serial num-
bers 1 WC through 4440 WC.

Collecting commemoratives doesn't
require a vast firearms background be-
cause the only way they are seri-
ously collected is in perfect con-
dition, in the factory display
box and often in their original
cardboard packing boxes. They
must be pristine, which means they
can never be cocked or fired, as any
kind of use will ultimately result in
cracked or scorched metalwork. There
is an established market price for them
when they are in perfect condition, and
arms in lesser condition will not com-
mand top dollar.

"We try w0 discourage people from
collecting commemorative firearms just
from an investment point of view,” says
Bob Cherry. "But I'd say that about half
of the people who collect them do so for
investment. For me and others like me,
the guns themselves are attractive,
something worth having for the pure
pride of ownership.”

Bob Cherry publishes a guarterly
newspaper called Cherry's Sporting
Goods News, which gives considerable
space to descriptions of issues about to
be released along with current values of
commemorative issues from past years.
A quick glance shows that practically all
of the issues have appreciated hand-
somely, but some more than the rest.
Back in 1970, for example, Colt issued
two World War [l commemorative .45
automatics, one for the European the-
ater, one for the Pacific. Contrary to
projections, they sold very slowly at
$250 each—so slowly that Colt had to
take them out of their presentation
boxes and sell them as standard guns.

*You couldn't give them away,”
Cherry says today. "They made too
many. But now we have a waiting list as
long as your arm for them at $495 per.”

Look farther down the list and you'll
find something for nearly every interest
in firearms: from a nickel-plated and
walnut-cased Colt Ned Buntline, to a
Harrington and Richardson Custer Me-
marial with gold inlays to commemao-
rate individuals who fell at the Battle of
Littla Bighorn, to a 3-pistol Colt setin a
3-drawer walnut chest, to a Browning
Balgian Superposed 12-ga. shotgun en-
graved with gold mallards.

There are even several issues offerad
in escalating grades of engraving and
presentation that appeal to almost ev-
ary budget. The most recent example
was issued by Colt in 1982 commemao-
rating John Wayne's life and work. The
“standard” model comes with factory
ivory stocks and a deep-blue finish that
contrast with five major gold etchings,
including the Wayne brand and signa-
ture on the pistol. Boxed in a solid oak
case with Wayne's signature wood-
burned in the righthand corner of the
lid, it sells for $2095.

The “deluxe” version will run about
£7250 at the moment, but that's what
you might expect for a hand-engraved,

silver-plated, ebony-gripped hand-
gun, one of only 500 in the world.
{Please tum to page 160)

Mot all of the
qwmmnﬁaﬂm
are expernsive,
nor are they all
ballistic weapons.
Mariuf,
thﬂ.mdﬂ'hﬂﬂﬂ
In 1971 as part of a set to
commemaorate the 100th anni-
versary of the founding of
the Natlonal Rifle Assn. The
set originally sold for $25.
it'll fetch between 5150

and $200 today If it's perfect.
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Woodworking: Maple Table And Chairs
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Dinner From
Four To Six

Ideal for apartment dwellers, our gateleg table and
folding chairs make the most of limited space.

BY NEAL BARRETT

1 seems that we never have enough
room. It's a complaint that's as
common from owmers of 3-bed-

room homes as from studio apartment
dwellers. Because of this, there's a
natural appeal to furniture that's both
compact and wersatile, like the solid
maple table and chairs shown hers.

POPULAR MECHAMNICS @ COCTOBER 1985

When it is folded against the wall,
this maple gateleg table measures just
10 in. deep by 36 in. wide. However,
when both leaves are up, the surface of
the table measures 36 in. wide by 56 in,
long and can seat from four to six
people comfortably.

The chairs fold too, so they can be
stored away, but comfort was not sacri-
ficed to achieve this end. Instead of the
wood seats and backs commonly found
in folding wood chairs, we used caning
in both places. This way, you can enjoy
just sitting at the table as much as you
do eating at it



S .

shim between seat rall and 5 After chair back Is assembled and dry, use & Cut template to size and clamp securely
outboard of doweling |ig to obtain  band saw to trim off damping ears on top to seat frame and bench. Then cut spline
proper haole angle for dowels. rall. Remove saw marks with belt sander.  groove using router with template guide.
MATERIALS LIST—MAFLE TABLE AND CHAIR
Koy Mo, Sire and description {use) R 1 % = 1% % 144" maple (stretcher)
TABLE 8 1 1% = 2% = 16%W" maple (frent suppon)

A 1 % x B = 36" maple (top) T 1 1 % 1% % 13% maphes (rear support)

B 2 Y= 23v = 36" maple (heaf) w 2 1 % 1% = 107" maple (side support)

c 2 1 %3 % 32 maple (hase stretcher] v 1 % X 1% ¥ 17%" maple (front seat mail)

D 2 1 x4 % 26%° maphe (base lng) w 2 Mo 13 = 11% maple (side seat rail)

E 2 1% 3 x B maple (base foot) X 1 %= 1% ¥ 149" maple (back seat ruil)

F 4 1 %3 K 12" maple (gatobog raill Y 2 W ox W x 118 gahanized seal

G 2 1 X3 x 281" mapl (gataleg) Z 2 V¥ Y x B galvanized steal

H 2 1 %3 x Z3W" maple (gateleg stile) AR 2 la = 3 x §° galvanioed seal

1 42 Bgdia X W dowsl HE 2 WX ¥ o« 0%, gahanized seel

1 4 2 % F Brainerd No. 8200 butt hinge cC 2 ¥ ¥ x 2" galvanized steal

K 6 Tabletop fastener with two %" No. B th scrows DD 8 Ogu-dis. X 3" rived

por fastiner EE 4 "!-"m' ID wensher
L 6 13" Stanley No. B10 drop-leal hinge FF 2 Widia ¥ 72" cane spline
CHAIR GG 2 1818

M 2 1 %5 x 347 maple (rear beg) HH 28 %y "-dia % 1% dowsl

N 1 1% = 2% X 14" maple (op rail) I 2 ¥dia % 137 dowal

o 1 1% 1% ¥ 12° maple {lower rakl) i} 7 2" Mo 10 M scrow

5 1 %X 1l = 127 {stretcher) KK 2 21 No. 14 th screw

Q 2 1% 1% ¥ 18%" maple (frons leg) LL 10 %" No. B sell-apping panhead screw

tart chair con-
struction by
cutting 5/4 maple
stock to approxi-
mate size for each

the materials list.
Rip and crosscut to
finished dimension
on the table saw.
Following the
patiern  on  the g, foiq chair for
drawing, make a !.‘yn?.“ﬂﬂ
full-sized template uwp rear of seat.

112

for the rear chair leg using a piece of %4-
in.-thick plywood. Trace the template
onto each leg blank, then cut the legs
with a band saw or sabre saw.

Next, trace the outline of the chair
back top rail onto its blank. Use the
band saw to cut the finished inside
profile. But, when cutting the outside
curve, leave a squared off “'clamping
ear”’ on sach end to help in clamping
later. These ears will be trimmed off
after assembly.

When all pieces are cut, lay out the
position of the dowels and use a dowel-
ing jig to accurately bore the holes. For
the holes that must be bored at an
angle, for example on the seat panel
and support frame, slide a taperad shim

under the outboard flange of the dowel-
ing jig to achieve the proper angle (see
photo No. 4).

Seat construction

Assemble the seat frame using ¥ ¢
in.-dia. threaded dowels. Be sure to cut
the dowels Y in. shorter than the
combined depth of the mating holes to
allow for glue squeeze-out. Tap the
mating parts together with the mallet,
shielding the surface with a scrap block
of wood. Use bar clamps to draw the
joints tight.

Mext, cut notches in the seat support
rear rail for the support hardware, us-
ing dado blades in a table saw. Then,
lay out the angled clearance notches on

POPULAR MECHANICS ® OCTOBER 1985
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SIMPLIFIED

A maverick builder shoots down solar home misconceptions
with a surprisingly simple—and affordable—solar home design.

tever you do, don't call it a

solar house," | caution my clients.

“It's better to think of it as a

cottage with a sunroom that does all sorts
of good things.'* [ say this because over the
years I've grown careful about how [ use
the term solar, even though [ was one of
the inventors of the passive solar concept.

But now I'm a builder and inventor of a
new type of passive solar home, and if 1
ever let the word solar slip, I'm trapped
into dealing with overwhelming miscon-
ceptions and sterectypes that abound with
both solar experts and lay people. It's
unfortunate but trua. In the past I've seen
solar design take a quantum leap—almost
overnight—~from its Model T simplicity to
the confusion of an Edsel, without the
intervening grace of a "48 Ford.

In my view, this house—cottage, if you
will—is a fairly uncomplicated piece of
work. But don't let its simplicity fool you. It
accomplishes an array of significant objec-
tives, starting with those that most build-
ers share: standard architecture, standard
cost, standard construction techniques and
standard building materials.

The operative word here is standard. My
primary goal has always been to design a
passive solar house that belongs on Main
Street, USA. | wanted to avoid the huge

Phetos: Keth Scon Moaon
Techrlcal art: Dyck Fledderns
Styfist: Gabe Hemck
provided by: Cociery Dock, Southampion, MY
[kitchen terms). Lifeshyde, Southampion, WY
[elirirng foaorm s
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BY TOM SMITH

Passive solar home features a south-
facing sunspace |above and below|.
The sunspace i3 separated from the
inner house by a wall of sliding glass
doors and awning windows (facing
page]. Winter solar heat s collected
In the during the day and
then circulated into the house by
the sunspace celling fan.

expanses of angled glass so common on
solar homes. | wanted to eliminate expen-
sive and unsightly roof-mounted solar pan-
els and all the installation and mainte-
nance problems that go along with them.
And | wanted something affordable that
could be mass-produced so more people
could enjoy better energy efficiency, better
aesthetics, better comfort and better
health. This meant bypassing much of the
established solar dogma and eliminating
all the solar gimmickry, as we’ll ses.

In a nutshell, this house incorporates a
southerly facing sunspace that is connect-
ed by simple floor vents to an insulated
basement or crawlspace. The sunspace is
separated from the rest of the house by a
saries of sliding glass doors and operahle
awning windows. With this setup and a
couple of tricks of the trade, this house
matches or surpasses all of the original
objectives. The house shown is located in
eastern Long Island, New York, However,
I've built this particular solar design with
equal success throughout the country.
Here's how the system works, starting
with a typical winter day and night, and
then a summer day and night

Winter day

During the day, the south glass of the
sunspace collects solar heat from the low
winter sun, creating what is known as the
greenhouse effect. This raises the intarior
sunspace temperature significantly, On a
fair day, there is an excess of solar heat and
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midday temperatures in the 80s are
common. At this time, the doors and
windows between the inner house and
the sunspace should be opened to allow
tha heat to enter the house.

In the past, the typical practice was 1o
absorb the excess heat into some form
of thermal mass such as masonry
Trombe walls or large containers of
water., There are several things wrong
with this idea. First, such storage struc-
tures are a construction problem. Sec-
ond, if the mass becomes cold it has to
warm up again before you can warm
up. Third, extremely large areas of
south-facing glass are required to ab-
sorb enough solar heat to keep the mass
charged. Fourth, thermal mass is often
unpleasant-looking.

This cottage collects less heat than
some solar homes, but it uses it more
efficiently. Rather than trying to store

the excess heat in thermal mass, this
systemn emphasizes heat distribution
throughout the house interior. There is
enough mass—in the structure and fur-
nishings—to absorb excess heat, It is
then distributed by means of one or two
(depending on the size of the house)
strategically located ceiling fans. There
is no need for the elaborate duct work
and fan systems currently in solar
vogue. Plus, this approach increases
comfort because heat distribution
raises the radiant heat of the surround-
ings more thoroughly than does concen-
trated thermal mass.

I realize that this borders on heresy,
because thermal mass is a mainstay of
solar doctrine. But in this case, the
accepted wisdom is not particularly
wise. The fact is, you can put this
cottage next to a house having a huge
expanse of south-facing glass with pre-

cisely calculated angles and tons of
thermal mass and the difference in
performance between the two will be
negligible.

So0, during the winter day we have
plenty of comfort as the inner house
acts as an absorber of solar warmth.
The shiding doors and awning windows
betwean the sunroom and house are
open and the ceiling fan distributes the
heat to the inner rooms, where it's
stored in the structure and furnishings.
The real problem with winter occurs
during the middle of the night.

Winter night

It's 3 a.m. and the wind-chill factor
puts the outside temperatures at sub-
zero levels. At dusk, the sliding doors
and awning windows of the cottage are
closed to seal off the sunspace from the
inner house. Now. how does this cot-
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tage behave? First, remember that the
house does not have just a south-facing
sunspace, it has a south-facing sun-
space connected to an insulated base-
ment. There is a wealth of overlooked
warmth under any house. This hidden
warmth is the accumulation of summer
heat absorbed day by day, week by
week, deeper and deeper into the earth.
This warmth is not high-grade like the
solar heat gained during the day, but it
does hover in the 50° F range. Now 50°
isn't shirt-sleeve weather, but it's warm
enough to create a superb buffer be-
tween the house interior and the harsh
outdoor temperature.

When the winter sun disappears, the
temnperature in the sunspace drops rap-
idly. All that glass that was so beneficial
during the day is now the main cause of
heat loss during the night. But, when
the sunspace temperature drops below

the basement temperature, there is a
transfer of warmth up to the sunspace
through the open floor vents, This is a
natural phenomenon since warmer air
rises. This rising basement warmth
creates a thermal brake—or buffer—
maintaining the sunspace temperature
around 507

This may not seem like much, but the
effects on efficiency are substantial. All
the glass that would normally lose the
lion's share of heat at night now be-
comes very efficient.

Any heat that is inside of the house is
lost at a greatly reduced rate because it

‘is transferring to a much more moder-

ate buffer zone; not directly to the sub-
zero outside temperatures, In addition,
this mode works for inclement winter
days, thus making the system adapt-
able to less sunny climates,

The solar-textbook method for retain-

ing heat at night is to use superinsula-
tion. It is very popular right now and it
means just what the name implies:
increasing by two or three times the
amount of insulation in exterior walls
and ceilings.

Actually, installing superinsulation is
a lot like fixing something that isn‘t
broken. Conductive heat loss through
the walls and roof is the least significant
factor in thermal performance. It's
much more efficient to protect the
house where it really counts, at the
south-facing glass.

The same criticism pertains 1o under-
ground houses. They are using the
warmth of the earth to improve the
performance of the walls and the roof—
areas that don't need the halp. In con-
trast, the crux of this system puts our
efforts where we need them the most:

(Please turn to page 146)




ANOTHER

BORING
TOOL

Discover 16 more reasons
why the drill press is one
of the most versatile tools.

TEXT AND PHOTOS
BY ROSARIO CAPOTOSTO

Y
-

n Part One in our August issus
(page 100), we discussed drill

press fundamentals and presented a
detailed look at wvarious hole-boring
techniques. Now we'll show how Lo use
the drill press to perform a wide variaty
of shop techniques, including sanding,
hole sawing, shaping, metalworking
and buffing and grinding.

Since most of these techniques re-
quire using an accessory tool, such as a
fly cutter, wire wheel or shaper cutter,
be certain that the tool is designed for
use in a drill press. Caution: Never
exceed the accessory tool's maximum
rpm rating and don't use accessories
designed exclusively for the drill press
in any other power tool. Also, be sure to
wear safety glasses during all drill
press operations.

When fitted with the right accessory,
the drill press becomes an effective
sanding  machine—especially  for
smoothing contoured surfaces and
curved edges. During sanding opera-
tions, be certain to feed the waork
against the rotation of the accessory.

Sanding drums, which are commonly
available in sizes ranging from Yz to 4%%
in. dia., can be used for both contour
and straightedge sanding. Build the
auxiliary worktable, as illustrated, 1o

118

Auxillary table provides a large, sturdy sur-

face for handling oversized workpieces. Re-
. 1e-in. phywood table insert s

removed for certaln sanding operations.

Turn your drill press

into a precision sanding

tool with this easy-to-build

ply wood worktabie with adjustable fence

Worktable underside is cut out to fit over
the metal drill press table. Wingnuts with
large diameter washers hold the auxiliary
waorktable securely to the drill press.

POPULAR MECHANICS & OCTOBER 985



SANDING TECHNIQUES S

DRILL PRESS AUXILIARY TABLE  ALLPARTS 732 WIDE x 412 SLOT
UMBSCREW BRACE3/4x2-1/2x DICH S i)

1/4-20 5 2° THI 14w 2-Hd e — L I RAD

AND WASHER (2 REQD |  7-1/4°(2 REQD) PYWOOOD /' |41

i . FENCE 3/4 & | '
BASE INSEETI-I:_;::i ;’(( PRI 2 "”L i U i U pl
.‘I/l:' : . — 4

/E-DEEP & : =
\ | 314 DACOFOR it S 3
i | MITER GAUGE b evall 1—FENCE BASE

i |2 REQD]
- 36 ZDEEPCHUCK | 7§
; KEY SFORAGE HOLE ! L
J-ra" -

DETAIL 3—ALIGNMENT BLOCK

¥ IA4T-THECK BLOCK
B = LT TOFIT SLOT I
METAL WORKTABLE
{2 REGD)

SET IM 1/8°.DEEF &
AW-DHA |
COUNTERBORE 3/4°
[ RECD I: "

[ DA,
R TC LT

18" -DEEP
Al
COLUMNTERBORE
[TYPICAL

—% iz b——1

- & BOTTOM VIEW
1/4-20 WINGNUT e MOUNTING

AND 117 P " TABLE 1/2 & 16 x ASSEMBLE PARTS WITH GLUE
WASHER |2 #E010 | . 16-1/2°(2 REGHD) AND FINISHING MAILS ”

with wm sanding strips
and a abrasive wheel |far right).

that conform to curved surfaces. Each strip Is
reinforced with flexible brushes.
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get the most use out of the sanding
drums. Note that the auxiliary table has
a plywood insert that can be removed to
allow lowering the drum about 1 in.
below the table's surface. However, to
utilize the drum’s entire abrasive sur-
face, construct a simple elevated ply-
wood platform about 6 in. high. Clamp
the platform to the auxiliary table and
raise or lower the sanding drum as
needed to promote even, total wear of
the abrasive.

To sculpt irregular-shaped work-
pieces, first move the worktable out of
the way. Then, work the stock freehand
against the rotating drum until achiev-
ing the desired shape. Now replace the
sanding drum with a flexible contour
sander to smooth out the workpiece.
This sander has eight abrasive strips
that are supported by stiff hrushes that
conform to the workpiece. Note that the
contour sander is for finish-sanding
only, not for heavy stock removal.

Hole-sawing

For boring large diameter holes in
wood, plastic and sheetmetal, hole
saws are available up to about 3 in. dia.
To cut very large holes, up to about B in,
dia., use an adjustable fly cutter.

Huole saws come in several styles, but
they all work in the same basic way.
Each tool has a pilot bit, usually % in.
dia., which projects from the center of
the hole saw. The bit centers the tool
and helps guide the saw through the
stock. When using any style hole saw,
it's a good practice to back out the saw
frequently to clear away chips and saw-
dust. This will prevent the saw from
overheating.

A new hole saw from Enduro has a
unique feature: a single carbide-tipped
cutting edge (which Enduro claims wrill
last 50 times longer than conventional
hole saws). For details, contact Omark
Industries, 2765 National Way, Wood-
bum, OR 87071.

A fly cutter is adjustable to cut holes




DRILL PRESS: PART TWO

' HOLE-SAWING

Fiy cutter (upper left] Is shown with hole
aw models [clockwise from fop center):
adjustable. Enduro, bell type and 7-in-1.

The Enduro hole saw features a single car-

bide-tipped tooth and the capacity to cut
through 1Y-in.-thick stock in one pass.

SHAPING AND ROUTING

L —

Spindle speed of 5000 rpm or greater
necessary when using router bits,

Is
Make

shallow passes to obtain a smooth cut.

of warying diameters—typically be-
tween 1% and 8B in. dia. Simply slide the
cutter along the cross bar and secure it
by tightening the setscrew. Then,
clamp the workpiece securely to the
drill press worktable separated by a
scrap backup board. Set the spindle
speed between 500 and 600 rpm. Now
tum on the drill press and lower the
cutter slowly into the workpiece. Don't
force the tool to cut. Caution: When the
cross bar and cutter are rotating, they
become virtually invisible. So, be sure
to keep your hands well clear of the tool.

Shaping and routing

If you have a high-speed drill press
capable of running at 5000 rpm or
greatar, you can parform routing opera-
tions using standard router bits.

If your tool's top-end speed is only
about 4000 rpm, use low-speed shaper
bits that are designed for use between
3000 and 4000 rprm. Each bit has at
least nine cutting edges that enable you
to achieve smooth cuts at a relatively
slow speed. Note that low-speed shaper
bits are designed for use at speeds no
greater than 4000 rpm. Neveruse these
bits in a router.

For details regarding low-speed bits,
contact Portalign Corp.. 4909 Pacific
Highway, San Diego, CA 92110.

Regardless of whether you're using a
router bit or a low-speed shaper bit,
always feed the work against the rota-
tion of the bit. And, unless the bit has a
ball-bearing pilot guide, install a fence
to support the workpiece and control
the depth of cut.

Pin routing also is possible on a drill
press. Install a table insert that has a
short dowel protruding from its center.
Be sure that the dowel pin aligns per-
fectly with the router bit in the chuck.
Next, tack-nail a Ya-in. plywood tem-
plate to the workpiece underside. Then,
turn on the drill press and guide the
template edge against the pin. The bit
will cut the workpiece as indicated by
the template’s shape. This technique is
especially useful when producing sev-
eral identical pieces.

(Please turn to page 144)

=
_

I

As the template Is gulded agalnst the
anr;dﬂ;r’!hﬂwﬂluﬂ'lm-

plece to match the template's shape.
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Incorporate Yourself—
and discover America’s most
powerful tax shelter

“About 50,000 people a month are &

Imagine having all your family’s medical
and dental bills paid Fnr fax-free. Imagine
owning two family cars fax-free. Imagine
having your hobby expenses paid for
tax-free. And how about tax-free life,
health and income-protection insurance?
And would you enjoy tax-free trips ... a
tax-free boat, plane or hunting lodge . . . or
tax-free meals at fine restaurants?

These are just some of the remarkable
tax advantages and fringe benefits that
can be yours through the most powerful
tax shelter in Amenica— owning your
mwn corparation.

You see, to encourage small business,
Congress has filled the tax laws with
loopholes that richly reward those who
form small corporations. As a result,
more than 50,000 people start corporations
each month, 98% are small businesses,
often one-man operations.

These people have discovered that
it's :'wrrd]:'b{v easy to start your own
corporation and claim a vast array of
tax-free privileges, Indeed, you can stan
your own corporation simply by filling
out a one-page form and mailing it to the

roper agency. You don’t need employees.
‘ou don't need a lawyer. You don't
need an office or a big company. You
can dao it with zer capital, without changing
vour full-time job or even leaving home!
| know because I've helped thousands
do it safely, legally and ethically.

My name is Ted Nicholas. Ten years
ago, after successfully launching 1%
corporations myself, | wrote a book called

“How to Form Your Own Corporation With
out a Lawyer for Under $50." It's become
one of the best-selling business books
of all time, helping more than' 650,000 to
incorporate easily, at minimum expense.

Now I've completely revised the book
to show the latest tax advantages and
demonstrate how easily yon can form
your own corporation and partake of the
enormous tax benefits,

All you need is right in this handsome,
aversized, 8% % 11" book. It contains
tear-out forms. Just fill them in according
to my simple, step-by-step instructions,
and send them in. Right off, you'll save
from $300 to $2,000 in legal fees and,
in a few days, you'll have your own,
legally-recognized corporation. And you
can begin to take advantage of a host
of benefits like these . . .

Tax-Free Cars, boat, plane, hunting
lodge . . . tax-free travel, entertainment
and gifts . . . tax-free office equipment,
furmiture, books — all can be yours through
your own corporation.

Tax-Free Medical and Dental Plan. BJ!
filing another, one-page form include

in the book, you can ]ega]&,' write off
100% of your family's medical, dental

and pharmaceutical expenses, even
vitamins and psychiatnst’s visits.

Lower Tax Rates. In a m%atinn. your
tax rate on your first $25, is only

15%. On income of $25,000 to $50,000,
rates are only 18%. Compare that to

what you're paying now,

Pension and Profit-Sharing Plans are

far more generous to anyone who incor-
porates. You can shelter much higher
amounts, and it all compounds fax-free.
Unlike IRA or Keogh plans, you can borrow
your funds back whenever you want.

Tax-Favored Dividends. Your corporation
can own shares in another corporation and
receive dividends that are 85% lax-free.
Limited Liability. In a partnership or
proprietorship, your personal liability is
unlimited — quite dangercus in an age
when people routinely sue for astronomical
sums. You're also personally lable for

the blunders of a partner. With a corpora-
tion, your risk is strictly limited to whatever
you leave in the corporation. That can

be zewo. Your home, furniture, pension
plan, car, and savings are'never at risk.

And there are many other advantages
my book can make possible for you,
including tax-free health, life and income-
protection insurance . . . tax-free financial
and legal counsel . . . tax-free athletic
and health club memberships . . . tax-free
day care . .. no-interest loans . . . tax-free
tuition reimbursement for you or your
children . . . tax-free theater and sports
tickets . . . write-offs for an office in
your home . . . easier transfer of your
company's ownership when you sell . . .
estate planning advantages and much more.
My book also reviews the pros and
cons of different types of corporations,
including Subchapter 5, non-profit and
professional. . . . How to operate
a corporation anonymously . . . How to
turn an extséing business into a corporation
You'll also see how to sell stock in
your corporation so that it's fax deductible
to investors in case of loss. This makes
your stock much more attractive to potential
backers.
Plus, you'll get a complete set of
tear-out forms, including a Certificate
of Incorporation . . . Minutes and By-Laws
... everything you need.
If you've dreamed of having your
own ﬁusinass, but don't know where to
start . . . if you have an idea for a sideline,

ing themselves and gaining tax benefits others only dream

about. And it's remarkably easy fodo...” by Ted Nicholas

mail order or weekend venture . . . if
ou're a professional, consultant, free-
Encrr. partner or small business proprietor
.. . if you want to start several companies
without getting soaked with legal fees
.. . or if you're simply fed u,: with oppres-
sive taxes and want a safe, legal way
to slash them, this is the book you have
been watling for.
As a bonus for ordening now, I'll also
send you, absolutely free, a copy of
an exclusive report called, “The Income
Plan" (normally $9.95). It tells how to
convert almost any job into vour own
corporation and increase your take-home
ay by up to 20% without a salary increase.
or employers, the plan shows how to
operate your business with independent
contractors rather than employees. This
eliminates payroll records and saves
you thousands in taxes each year. It
complies with all LR.S, guidelines. The
report also lists 277 frequently-overlooked
ways to reduce your taxes.
inally, let me say that | personally
Fuarantee your purchase in the fairest way
know. If you feel my book is not all
I've described, retumn it undamaged
within one month and I'll promptly refund
i,'r:ur mouey with no questions asked.,
n any case, keep the bonus report, a $9.95
value, free of charge for vour trouble,

Please rush me a copy of “How fo
Form Your Own Corporation Withow!
a Lawyer for Under 850," by Ted !
Nicholas, at $19.95 complete. | have
up to 30 days to look it over. If,

for any reason, | don't feel it's for

me, | can return it for a full, prompt
refund. In any case, the bonus “fncome
Plan,” will be mine to keep free.

O Enclosed is my check
Please charge my T American Express

y O Master Charge [0 Visa O Diners Club
1

Card No. Exp. Date

Signature (Charges Only)

Name

Address

City

State Zip

Mail ta: Enterprise Publishing, Inc.,

725 Market Streel, Depl. pM-5XC

Wilmongton, Delaware 19801
" C1186

“Enerpre Publishing, Inc. MOMIL XXX




DINNER FROM FOUR TO SIX (Continued from page 112)

the back of the front seat support rail
and use a dovetail saw and sharp chisel
to make the cuts.

Mark the location of the leg recess at
each end of the front seat support rail
and cut the outline to the specified
depth with a 2-in.-dia. hole saw. Re-
move the waste with a dovetail saw and
sharp chisel. Assemble the seat support
frames with % g-in.-dia. dowels and
glue, and clamp until dry.

Next, use a band or sabre saw to cut
the rounded profile on front edges of
the support assembly. Then use a %
in.-dia. rounding-over bit in the router
to ease the other edges.

Usa the drill press to bore and coun-
tersink Va-in.-dia. holes at the top of the
front leg. Then glue and clamp these
legs to their stretcher and check the
assembly for square. If not square,
readjust clamps. Next, glue and clamp
the rear legs to the rear stretcher and
lower rail. Again, check for square.

As

Glue and clamp the top rail to the rear
legs with Yz-in.-dia. dowels. The ears
left on the top rail make clamping easy.
After the glue dries, trim off the ears
with a band saw and bel-sand the
edges smooth. Use a router and % g-in.-
dia. rounding-over bit to ease the out-
side edges of rear legs and top rail,

Use templates for routing the cane
spline groove in both the seat and back,
These grooves are V4 in. wide and %,
in. deep. To make the seat template,
first cut a “plug” of %4-in. plywood so

rarily with 1-in-long doweis.

10 Attach hardware with 34-In. No. 8 pan-
back edge of front seat support.

24

it's a snug fit inside the seat frame.
Then nail a Ys-in.-thick plywood tem-
plate to the plug so the template ex-
tends %, in. beyond the plug—and onto
the frame—on all sides. Press this as-
sembly into the seat frame and rout the
groove. We used a %s-in.-dia. template
guide attached to a Yi-in.-dia. straight
bit, The template guide must bear firm-
Iy against the template edge at all times
and the router must move in a countar-
clockwise direction. Make sure the
workpiece is clamped firmly to the
bench and complete the cut in two or
three passes.

Use a similar process for routing the
groove in the chair back, but this time,
make the template the same size as the
opening between rear legs and the top
and bottom rails. Use two pieces of Y-
in. plywood and press the template into
place so it projects Y in. above tha
surface of the chair back. Clamp the
work to the bench and rout the groove
as before.

Caning

Cut prewoven cane 1 in. ovarsized in
length and width for both openings, and
cut a Ys-in.-dia. spline for each that is 2
in. longer than needed. Soak the cane
and splines in water at room tempera-
ture for four hours. Presand the seat
frames and chair backs with 120- fol-
lowed by 220-grit sandpaper.

When ready to apply the cane, cut
four or five pieces of scrap spline, each
1 in. long. Beginning with the seat, run
a bead of white glue in the bottom of the

11 Afier hardware is attached. join seat to
support frame into underside of seat panel.

spline groove. Stretch the cane over the
frame opening and hold in place by
driving the scrap spline pieces about
halfway into the groove on all four
sides. Using shears, trim the cane even
with the outside edge of the groove.

Cut a 45" angle on one end of the
continuous spline and stant driving it
into the groove with a hammer and
wooden block. Work slowly around the
perimeter of the seat, removing the
scrap splines as you come to them.
When you reach the beginning of the
spline, use a knife to miter the end of
the spline so it fits tightly in place. Do
the same for the seat back. Lat both dry
overnight.

Folding hardware

Naxt, use a hacksaw to cut the steel
flat stock to length for each piece of
folding hardware. Lay out the position
of the holes and use a punch to mark
their locations. Drill the holes, then use
a file to remove burrs on the back side of
the stock, and a grinding wheel to
round the ends of each pisce,

To make the 90° bends on Part Y,
clamp the stock in the vise and use a
hammer to make the bend as shown.
For the short pieces, Part CC, that
attach to the front leg stretcher, it is
best to first drill the holes in a long piece
of stock, make the band, then cut off the
piece. Finish each by lightly sanding
with 120-grit sandpaper.

To assemble the hardware, we used
Yz-in-dia. ® 3-in. roundhead solid

(Pleags turn to page |25)

¥ Slide solid rivet through mating holes in
folding hardware, then round over straight
end by striking riveting tool with hammer.

12 Once chair ks assembled, fold several
head screws. Note clearance notch in lower  support frame by driving screws up through  times, then add washers between hardware

and legs untll action Is smooth.
POPULAR MECHANICS & OCTOBER 1985



“This Vermont American blade
will make yoursaw a beﬂgr saw.”_

e

Johnny Rutherord, 3-time Indy 500 winner
and dever of the Viermont American Raoce Car

“The better the blade in your power saw, the befter

it performs. The easier and faster it cuts. There's
less strain on you and your saw. Thot's where

Vermont American saw blades make the dif-
ference Vermont American makes their saw
blades to the highest quality standards. In

fact, Vermont American blades are the choice
of professionals. That tells you how good
they are. So, no matter what brand of power

saw you own, Vermont American will make
it a better saw.

"As someone who has worked with

tools all my life. | appreciate Viermont

American's professional quality. . .
quality that's backed up with a free
replacement policy. But, more important,
that professional quality is available

ot a do-it-yourself price. In my opinion,
that's a winning combinafion.’

For o frea copy of the Vermont
American tool guide and a list of

the Vermont Amencan dealers near
you, coll BOO-554-6783. (North Caroling
rasidents, call BOO-334-0085). Or, write to: \iermon!
Amencan, Department T, Lincolnton, North Caroling, 26093-0340.

~ Vermont
American™

When the job really counts

Before you use your power tools again,
make sure you've gof power tool
occessories from Vermont Americon
working for you. Ask for them by nome
wherewar you buy tools




We’ll pay you to take
the most exciting classes anywhere.

You'll learn electronics, avionics, aircraft
maintenance, health care sciences, man-
agement or logistics—the Air Force will
train you in one of more than 200 technical
specialties America needs today.

You'll get hands-on experience with the

latest equipment, and we'll pay 75% of vour

tuition for off-duty college courses, to get
you even further.

Whatever your goals, the Air Force will
equip you with the skills to get where you
want to be.

If you're looking seriously into your
future, Aim High to a future in the Air Force.
Visit your Air Force recruiter today or call
toll-free 1-800-423-USAF




DINNER FROM FOUR TO SIX (cContinued from page 122)

rivets and inserted two Ysin. flat
washers between adjacent pieces of
steel. Place the rivet through the holes
and rest the rivet head on an anvil. Then
round-over the end with a hammer and
riveting tool. When all the hardware has
been assembled, paint with a spray
enamel—we used Testors No. 1240
medium brown.

Before assembling the chair, prebore
and countersink 'Y44-in.~dia. pilot holes
for attaching the front legs to the seat
support frame, and Ve-in.-dia. pilot

holes, as specified, for attaching the
folding hardware, Finish-sand all re-
maining parts.

Begin assembly by attaching the
front legs to the seat support frame.
Next, attach the folding hardware to the
front stretcher and seat support frame
with ¥-in. No. B panhead screws. Use
the same screws to fasten the hardware
to the rear chair legs. but add %;-in.-
dia. flat washers—as needed—be-
tween the hardware and leg to ease
friction between the parts. Attach the

seat. At this point the chair should open
and fold properly. If there is any bind-
ing, use gentle hand pressure to slightly
bow the parts to avoid rubbing.

To finish the chairs, we applied three
coats of Behlen brushing lacguer, Thin
the first coat 50 percent with lacquer
thinner, and apply the succeeding coats
full strength.

Sand lightly with 320-grit sandpaper
and use a tack cloth between coats.
When the finish has dried, rub with
0000 steel wool to give a satin finish.

B Test-fit all hinges, making that
leaves are flush to wood surface. Then at-
tach and check movement of rule joint.

& Use drill press to bore dowel holes in
base legs and feet, but use doweling Jig with
depth gauge to bore other dowel holes.

egin the table by cutting 4/4 maple
stock to rough length for the ta-
bletop and leaves,

Joint the edges and surface to a ¥a-in.
thickness. Use Va-in.-dia. dowels
spaced 6 to 8 in. along the mating edges
to reinforce and align the joints. Glue
and clamp the boards together. When
dry, plane and scrape each blank flat,
then sand smooth.

Using the drawing on page 113 as a
guide, make a full-sized template for
the drop leaf shape from a scrap of Y-
in.-thick plywood. Trace the outline
onto each leaf blank. Then use a band
saw to cut the outline and belt sander to
remove saw marks on the edges. Rip
and crosscut the tabletop to finished
size on a table saw.

To cut the rule joint, first clamp the
tabletop to the workbench right side up.
Then, using a router with a &-in.-dia.

POPULAR MECHANICS & OCTOBER 1985

5 Cut base feet to size from &'4 stock, then
cut profile on each using a band saw. Re-
mowve saw marks with a cabinet scraper.

rounding-over bit (Bosch 85585M) and
edge guide, rout both long edges of the
top. Be sure to make a test cut in scrap
before routing the tabletop to ensure
that the depth adjustment is correct on
the router. To form the maiching profile
on the drop leaves, clamp each upside
down on the bench and cut the edges
with a 'e-in.-dia. cove bit (Bosch
85588M) and edge guide. Again, make
a test cut to check that the profile is
COrmedt.

Lay out the position of the drop-leaf
hinges on the underside of the tabletop
and leaves. Note that the hinge is
mounted with the barrel projecting into
the tabletop, therefore the barrel as
well as the leaves must be mortised into
the wood. Also, be sure to allow a Vg
in. space between the top and each leaf
to prevent binding. After each hinge is
positioned properly, outline it in pencil

, round over edges on all

& Before assembly,
mﬁ-hm.mﬂmmhﬂh
router or In router table.

and cut the mortise with a sharp chisel.

Mext, use a % g-in.-dia. rounding-over
bit {Bosch 85693M) to round the upper
outside edges of the tabletop and
leaves. Sand these parts with 120-
followed by 220-grit sandpaper. Join
the top to the leaves by installing the
hinges. Check that the parts do not bind
when the leaves fold.

Cut pieces of 5/'4 stock to rough size
for the table base and gateleg; use 8/4
stock for the table feet. Joint and plane
to finished thickness, then rip and
crosscut the parts to specified dimen-
sion. Mark the profile of the table feet
on each piece and use the band saw to
cut the shape. Remove the saw marks
with a cabinet scraper. Then use a ¥is-
in.~dia. rounding-over bit to ease tha top
edges of sach foot.

Lay out the hole positions for the
dowels that join the base parts, then use

{Flaase turn to page 126)



Inventory

LIQUIDATION

Save now on the industry's finest classic

uctions. Choose from

the 1952 MG TD (pictured), the 1962 Austin Healey, and the 1939
Jaguar 55-100, Unassembled models, completed demonstrators,

or airport display auto-
maobiles are available at
fantastic savings. So call
now!

1-800-437-4342

Call Toll-Free

-

Classic Roadsters, Ltd.
1617 Main, Fargo, ND 58103

SAWMILL Of Its Kind In The
It irﬂu reed good, high-quality lumber, don't ket
inflated lumber prices stop your important
building projects. The Folay-Balsaw goes right
the trees and turns cut smooth. true-cut lum-
r... even beginners get excellent results
Just one man (no crew needed) can easily cut
enough on weekends to save hundreds of
dollars werpl:lrigh lumbenyard prices. For power
2 !r&r.tEir’ or ather low HP diesel or alac-
arll'lct:lunv.;iﬁ ::ln_ry-ﬁurqcl salling keeps price low,
a!‘rarrge&waman lime paymentis may be

oW To Sow Lomper bookiot and complete fack
on the One-Man Sawmill. There is NO
and Hﬂ_hlumn Will Call on J‘I:_Hi_h.ll__ !

Foley-Belsaw Co.
30540  Fleld Bulldi

Kansas City, Mo. :

Please send all facts and details in g

your FREE BOOK “Hew Te Saw I

Lumber'’, | uaderstond there is No 1

2!\ Obligation and that No Salessan will 1

i call om me, =

: Hamep :

: Address :

Lw. Lip —J
- - -

126

Mow at home in your re
time, without any previous
exparience, you can train for a
monegy-making caneer...even

t a Two-Year Degree. Send

frae career facts about the
axciling career program that
imleresls you mosl. You will
receive color brochure and information on
employment oppartunities in the field you
choose. Mad today and see how easy it
is to frain at home for a greal Rew Caneer of

SEND FOR FREE FACTS! _ was

28 Ways to Help You
Qualify for the Job You Want
Oiplomas and 2 Year Degrees ?

r- Imemational —|
smce 1w | 0D PBSSS, Scranton, PA 18515 l
I Send iree facts and color brochure how | can study at home for

£
2

| Filness & Kulriton

£
B

DINNER FROM 4 TO &
(Continued from page 125)

a doweling jig, where possible, to acou-
rately bore the holes. Where the jig is
inapnropriate, use the drill press with
an auxiliary fence clamped to the table
to ensure precise alignment of all holes.
Again, use the %g-in.-dia. rounding-
over bit to ease the long edges of tabla
legs, stretchers and the outside edges
of gateleg stiles. Inner edges can be
eased after the gateleg is assembled.

Presand all parts with 120- followed
by 220-grit sandpaper, then assemble
the gatelegs with glue and % g-in.-dia.
spiral-grooved dowels. Clamp, check
for square and set aside. When dry,
round over the inside edges of gateleg
stiles, then join the table legs to stretch-
ers with %s-in.-dia. dowels. When this
assembly is dry, attach the feet.

Mark the position of the tabletop
fasteners and use a ¥s-in.-dia. Forstner
bit to cut the Yein-deep * 34-in.-dia.
mortise for each fastener. Locate the
butt hinges for attaching the gatelegs
and bore pilot holes for the screws.
Arttach the hinges to the gatelegs first,
then to the table base,

MNext, place the base on a flat surface
and make sure the legs move smoothly,
Attach the tabletop fasteners to the
base rails, then place the top upside
down on the workbench. Invert the

| base over the top, and join the two with

fasteners. Finish-sand as necessary to
eliminate any scratches resulting from
assembly and apply the finish in the
same manner as the chairs. P

the I have chosen. Mo i
mﬁa‘lﬂél redg MTW ) Salesman wil visit
l BUSINESS m;:un mmm|
| kmnm:a mgﬂm l
|| Mgriehng—Saes & Adverising B Reingerabon I
| . Fomance | EReionie ]
| DEGREE PROGRAMS B Law Enoremri
Mpchancal Engintenng LAt i
| teen Small Busi
I C«-Iwryurfq Technokogs : ot I
i, ot Dl |
| caneen PROCRAMS | st Machimcs |
I " Coerguter Programerang  Gun Repas
{ 'Hﬂlﬁmwl}mimn Survening & Mappong I
= Micr i W@ =
| I
| |
|
|

% Ye-ln.-deep
baze legs and stretcher for tabletop fasten-
ers. Then screw fasteners in place.

B Bore ¥-in.-dia.
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It's Unanimous

(Even the competition says ESCORT’s the one to beat)

It's easy to see who sets the pace in radar
warning. Just read all the detector ads. Most
of them claim to be as good as ESCORT. A few
say they're better.

At least they agree on one thing. ESCORT
is the one they have 1o measure up 1o,

A modern classle

ESCORT was a radical piece of electronic
engineering in 19T8 when it was introduced,
the first practical use of superhaterodyne tech-
nology to warn of police radar. Car and Driver
magazing said, “...tha radar detector concapt
has finally llved up to Hs promiss.”

Since then, our engineers have never
stopped refining that technology. ESCORT may
look the same on the outside, but it never
stops getting better on the inside.

Standard of comparison

MNow, when experts refer 1o the high-water
mark in radar protection, they automatically
turn to ESCORT. In March of this year, Car and
Driver published its latest detector test, this one
comparing remote-mounted models. ESCORT
is designed for dashtop or visor mounting. But
the magazine included ESCORT In the test
anyway, as the reference against which the
performance of the others would be measured,
ESCORT scored 412 points in the final rating,
compared to 274 for the highest-finishing
remote. You might say the comparnson showed
that there is no comparnson.

A glit-sdged reputation
Seven years is a long time in the radar
waming business, but there is no shortcut to
a good reputation, Car and Driver said, “The
ESCORT radar detector Is clearly the leader
In the fleld in value, customer service, and
performance...”

Thss Exterpls ware taken antiredy frovm
advartisements for ofher rddar geteclons.

So it's easy to understand why other de-
tectors would try 1o stand in our imelight.
ESCORT has seven years worth of credibility,
the one quality that money can’t buy in this
business.

Check our references

Credibility doesn’t come from extravagant
claims. It comes from satisfying customers.
You probably know someone who owns an
ESCORT (nearly a million have been sold). So
ask about us.

ESCORT ploneered superheterodyne receiv-
ing circuitry. Ask if our radar warnings always
come In time.

ESCORT's reporting system combines an
alert lamp, a variable-rate beeper that distin-
guishes between X and K band, and an analog
rmeter, all to give an instant indication of radar
strength. Ask if our warning takes the panic
out of radar.

ESCORT is sold in one place only, the

" factory that makesit. This lets you deal directly

with experts. Any of our staff of over 60 sales
people will be glad to answer any guestions
you may have, about ESCORT or about radar
in general.

We've been sohing peaple's radar problems
since 1978, How can we help you?

Try ESCORT at no risk
Take the first 30 days with ESCORT as
a test, If you're not completely satisfied
return it for a full refund. You can't lose.

ESCORT is also backed with a one year
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STAR GAZING
{Continued from page 107)

downconversion, by which the LNA and
a special downconverter, collectively
called an LNB, can simultaneously re-
ceive all the channels transmitted by an
individual satellite. With block down-
conversion, additional receivers can be
added to different televisions through-
out the house, allowing anyone in the
house to tune-in any channel transmit-
ted by the targeted satellite. (A signal
from a single conversion system can, of
coursa, be routed to multiple televisions
using a signal splitter.)

Bringing it home

So far all this equipment is located
outside the house and routed to one or
more receivers indoors through a coanxi-
al cable. For best resulis, the dish
should be situated as close to the house
as possible. Extended cable runs will
deteriorate picture quality.

Inside the home, two pieces of alec-
tronics take over. One is called an
actuator or positioner, which, upon your
instructions, physically aims the outside
dish from one satellite to another. The
dish can be positioned by hand, but this
chore soon becomes tiresome.

The other electronics component,
and the business end of the system, is

In 1945, novelist Arthur C. Clarke proposed

signails around the globe via satellites

beaming
that orbit 22,300 miles above the eguator &t & speed that keeps them In fixed
relative to polnts on earth. Today, there are many “birds” in the Clarke Beit. The 13 seen
here transmit TV programming across Morth America.

the satellite receiver. Like a radio or TV,
this lets you tune to the satellite channel
of your choice. The most expensive
satellite squipment combines actuator
and receiver in a single unit, for conve-
nience and good looks,

Once the downconverted satellite
signal reaches your receiver, its next
destination is your TV set, via a cable.
For more dramatic sound reproduction,
you can use another cable to route the
audio portion of the program from the
satellite receiver to your home hi-fi
system. This will enhance even monau-
ral sound. Some satellite programs are

transmitted in stereo, but not all. For °

this reason, stereo reception is a stan-
dard feature only on the most expensive
satellite receivers. Most receivers,
though, let you add an optional, out-
board stereo processor.

your gear

Installing a home satellite system is a
complex and time-consuming job. Some
aspects are well within the ability of the
do-it-yourselfer, but other phases might
require the expertise of a professional
installer.

The physical labor involved in setting
up a satellite dish can be handled by
most homeowners. Certainly, anyone

In lawn and garden care, one na

ol perwed blowers and

ﬂmhhm Choosé from

manulacturer of '
e anl two gas powered models, 10 keep your yard mﬂwm 'm-r-:m
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who has ever laid a concrete patio can
pour the cement foundation for a dish—
so long as the mast is set perfectly
plumb. This might save $250 from the
cost of a custom installation. You'll also
save by digging the trench for the
coaxial cable yourself. Additionally,
anyone with extra hands and patience
can assemble a mesh dish (compared to
solid antennas, mesh dishes require
precise assembly of dozens of parts
with hundreds of bolts).

A local dealer might prove heipful in
the more technical aspects of setting
up. These include surveying the site for
physical obstacles (such as nearby
structures or trees) and microwave in-
terference, sighting the dish on the
satellite belt with reference to your
latitude and longitude, and program-
ming your actuator and receiver to scan
the belt for the particular satellite you
wish to tune.

Sighting a satellite dish requires pre-
cision. Remember, you are trying to hit
a target (the satellite) the size of a large
garbage can from 22,300 miles away.
Minute deviations can be critical. Some
companies and mail-order firms that
cater to do-it-yourselfers supply kits
and instructions—including for sight-
ing—that are very complata.

Moreover, some of the latest actua-
tors and receivers will program them-

selves once the satellite dish has been
sighted. One thing a mail-order kit can't
do is test for "TI'"—terrestrial interfer-
ence from microwave signals that origi-
nate on earth (mostly telaphone trans-
missions).

TI, depending on its strength, is seen
as grainy sparkles in your satellite TV
picture. Generally, it is heaviest in the
western and mountain states, but wher-
ever you live, it might be a good idea to
have a local satellite dealer survey your
location for TI.

Most dealers do a survey routinely
before they'll sell you a system, then
deduct the cost of the survey from your
final bill. If you buy your egquipment
elsewhere, you'll just pay for the sur-
vey—about $100.

The future

At this writing, the home satellite
industry is developing do-it-yourself,
packaged installations that someday
will be as easy to set up as a home hi-fi
system. That's not the only change in
the stars.

Most satellite signals today are re-
layed to earth over the 3.7 to 4.2 GHz
frequencies, known as C-band. But be-
causa microwave telephone transmis-
sions on earth use the same range of
frequencies, signals from space must
be transmitted at low power levels (5 to

5 FOr cumy Sz Irimimsing
d. lorge o small,

Fram ine indusiny's leading Innoverio in slectne
thres models o give your iawn that finished,

9 watts—about the same power con-
sumed by a Christmas tree bulb) to
avoid interfering with terrestrial com-
munications. Consequently, dish anten-
nas must be large in order to scoop up
those weak signals.

By the end of the decade, though, it's
likely we'll be using dishes as small as 2
feet in diameter. That's because many
satellite channels will shift o the Ku-
band of higher frequencies, ranging
from 11.7 to 12.2 GHz. These frequen-
cies can carry much stronger signals,
easily collected by small dishes.

To pick up Ku-band transmissions,
you'll need a receiver that can tune to
the higher frequencies. For the time
being, though, it's safe to buy and use
C-band equipment.

The transition to Ku-band will be
slow because of the high costs involved
in sending new birds aloft, converting
older ones and their earth-based trans-
mitting equipment.

Industry experts predict that for a
time, C-band and Ku-band will be used
simultaneously. And it's likely that
some programmers will continue using
C-band because of the large audience
already owning such equipment. Mean-
while, many new receivers are capable
of handling both bands, so the gear you
buy today can fix its gaze on the stars
well into the next century. ™

should be paramount in your mind.

o

T

o ncmﬂauimﬁmf .




Dupli-Color turned Bea into
an auto touch-up expert

You can do anexpert touch-up
job, too. It's easy with Dupli-
Color's exact ariginal color
match and easy, step-by-step
instructions.

Seratch-Fix " —For late model

vehicles. Comes with handy FREE
Auto Sprnr" Touch-Up— TOUCH-UP
Convenient 5 oz. aerosol can GUIDE

for larger touch-up areas
Truck & Van Paint—For pick-
ups, vans and AVs. Great for
accessores, too

Write: Dupli-Color Products, Box 11,
1601 Nicholas Blvd., Elk Grove Village, IL 60007

DU l-E0LOR

AUTO TOUCH-UP FAINT

Better than

B .

Jogging, Swimming, or Cycling...

NordicJrack

Jarless Total Body

Cardmvascular Exerciser
Duplicates X-C Skiing for the

Best way to Fitness

Cross-country skiing is often cited by physiologists
as the most perfect form of cardiovascular cxercise
for both men and women. [ts smooth, fuid, wal
body motion uniformly exercises more muscles so
hmlmhtmmmmmrﬂlrr in aitain than when
% hrTV MordicTrack closely simutates the
mition and provides the same
mrﬁmaﬂ;uhr [ l:lm‘c-hullm beie it s - Figh
in the comvenience of your home, year ‘round
Eliminaics the usnal barricrs of time, weather,
chance of injury, éc. Also highly effective fior weighi
control.
Hm-: Eu-p[enr'l'hmhnn.ing
you 2 more complete work out-
mnd:tmm E:uh upper hodr and lower hody
muscles 2t the same time. Fluid, jarless motion docs
0L CaLSE joint nrlmkpmhltms.

More Effective Than Exercise Bikes
NondsTrack's stand-up skiing motion mare wni-

PSL 4IPM  Jonathan Bled.. Chaska, MN 55318

fosrmiy exercises the large leg muscles and also 2dds
umdy r::n:nsr_ Higher pulse rates,
fimicss, SCEM CasHET 10 atkin
h:c:nul: the work is dtqrmurr minscle mass
Even Better Than Swimming
NordicTrack more effectively exercises the largesi
muscles in the body, those locared in the legs and
battocks, When swimming, the body is ried
b the water, thos pmmg%:lmsc miscles from
being effectively cxercised stand up cxercising
pusition on the Nordiclrack much more effectively
EXECESCS these musches.
A Proven, High Quality Durable Product
NordicTracks have been in production since 1976,
NordicTrack is quiet, motoriess and has separately
adjustable arm and leg resistances. We mam-
facture and sell direct. Two year warraniee,
300 dlay irial period with resurn privilege.
Folds and stands on end
o require only 15 x 17"
slorage space.
Call or write for
FREE BROCHURE

Toll Free 1-800-328-5888
Minnesota 612-448-6987

SHAPING CARS
{(Continued from page 91)

cars of varying practicality have values
of 0.12 o 0.20.

Good aero does more than just save
gas. Volkswagen's Dr. Rolf Buchheim
points out that: " Aerodynamics contrib-
utes significantly to the overall quality
of an automebile. Reduced fuel con-
sumption, good handling and stability,
low interior noise, comfortable heating
and ventilation are all related to aerody-
namics.” It can also improve engine
cooling and reduce dirt buildup on the
windows and lights.

Until recently, to get good aero, you
chose a likely design from the styling
studio, then tested scale and full-size
clay mudels in the wind tunnel, fiddling
with such details as body contour radii,
windshield rake and spoilers until you
got the lowest possible drag. Comput-
er-aided design and manufacturing
(CAD/CAM) are changing all of that.

In Ford's Concept 2000X Studio, de-
signers and engineers are working to-
ward the day when they will conceive a
shape on the computer terminal, deveal-
op it in three dimensions and get com-
puter readouts of drag, downforce, lift
and roll, all without putting a model into
the wind tunnel.

Consultants from Disney World are
helping Ford to project full-size holo-
graphic images of these computer de-
signs that look like a real car. According
to Kopka: "It would reflect light and be
shiny and everything,” allowing man-
agement to make its gono-go decisions
without the bother of clay models. “If
you had the guts,” Kopka adds, "and
everybody trusted the system, the day
you saw that holographic projection,
you could use the computer's magnetic
tape to cut metal-stamping dies some-
where in the world."”

Ideal slmpﬂs

Auto engineers pretty much agree on
the ideal shape of an asrodynamic se-
dan. Seen from above, the nose and
windshield are rounded, almost semi-
circular. The roof and tail are tapered as
much as practical at the rear. The hood
should slope downward to a small,
round grille. No grille at all is aven
better because the conventional cooling
system is a great source of drag. Ford's
Probe IV aero study car has rear-mount-
ed radiators that draw cooling air in at
the sides, which helps to keep the
boundary layer of moving air attached
to the body, reducing turbulence. Hot
air is exhausted out the back, helping to
fill that low-pressure area. The
wheels—giant air chums—are en-
closed as much: 3s possible.

The ideal profile has a sharply raked
windshield and a rear window that
follows a gentle fastback line, continu-
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ing unbroken to a high tail. That profile
works fine on a station wagon or hatch-
back. For a sedan, the best compromise
is the high trunk line that's been so
common lately.

The body sides should be well round-
ad, seams between metal and glass as
smooth as possible, and the underbody
flat. Because the latter is impractical,
the common solution is to use air dams
and ground effects panels to keep as
much air as possible from getting under
the car. This not only reduces parasitic
drag, but increases downforce too, re-
sulting in better high-speed stability.

Does this mean that all asrodynamic
cars will soon look alike? No more than
all the cars of the tailfin era looked alike.
They will have certain features in com-
man, but there's still plenty of room for
innovation. Subaru gets a Cd of 0.29
with its wedge-shaped XT Coupe and
Mercedes will match that with its new
300EA00D sedan. Pontiac gets 0.31
with the now dated-looking Firebird,
Ford 0.32 with the Star Wars styling of
the Merkur XR4Ti and Audi 0.33 with
its tuberous 5000 sedan.

Wake imaging

Looking at basic shapes in the wind
tunnel, it soon becomes apparent that
what you do to the trailing edge is a lot
more important than what you do to the
leading edge. A cylinder has up to 50
times more drag than a slim teardrop of
the same width. Of course, a teardrop-
shaped car is only practical at Bonne-
ville. In traffic, it's too long and unwied-
ly. But with a few modifications, a
teardrop can turn into an Audi or Ford.

Take a pudgy teardrop with a Cd of
0.15, blunt its nose, and the Cd rises
only 7 percent to 0.16. Remove 14
percent of its length, however, and Cd
jumps up 47 percent to 0.22. Shorten it
28 percent and Cd shoots up 80 percent
to 0.27.

That's why Ford is hot about a new
technique called wake imaging—a pro-
cadure that can pinpeint sources of drag
and lift in the wind tunnel using accu-
rate scale models that include drive-
train, suspension, exhaust system and
radiator drag. An array of 42 pressure
probes called a wake rake is moved
across the wind tunnel behind the mod-
el. Each of the 7-holed probes measures
airflow angles, velocity and pressure.

The resulting computer printout
shows constant pressure lines behind
the model, which are similar to the
isobars on a weather map. The pressure
lines represent the asrodynamic “fin-
gerprint” of the car. Using wake im-
ages, engineers can easily experiment
with body contours, spoilers, wings and
other aerodynamic aids on the model to
reduce drag and turbulence.

Better aero can lead to a revolution in
powertrains. Overcoming drag requires
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horsepower. Power requirements go up
with the cube of the speed. In other
words, to double your speed from 20 to
40 mph you need eight times as much
power; to triple speed to 60 mph, 27
times the power; and 64 times for 80
mph. This leads to a measurment called
“aero horsepower”'—the power needead
to push a car through the air at a given
speed. This can be separated from
“friction horsepower'—the power
neaded to overcome the rolling resis-
tance of the tires plus the friction in the
bearings, cylinders, gears and other
mechanical components.

Aero wer

The Cd numbers bandied about in
auto advertising can be misleading. Cd
is a useful number for comparison be-
cause it eliminates the variables of
speed and car size. But it's not the
whole story of drag. The raw data from
the wind tunnel gives a car's total drag.
This is divided by the car’s frontal area
and a multiple of its speed to calculate
Cd. A large car with a low Cd may
actually have a greater total drag than a
small car with a higher Cd. Car-to-car
variations in body panel fit can cause a
4 percent difference. The same car,
measured in different wind tunnels, can
show a 5 percent Cd variation. Asero
horsepower is a much better yardstick
than Cd because it takes total drag into
account. You may soon see aero hp
guoted in ads.

Ford's Probe IV needs only 2': aero
hp to sustain 50 mph on a flat road.
"“Think about it,” says Don Kopka.
"You're talking about a lawn mower
engine hera.

“Add another 2 to 3 friction hp and
you're talking about a car that can run
50 mph on 5 to 6 hp. That's practically
reinventing the automobile,” Eopka
says. “"What kind of engine and trans-
mission do you want? [ think you want a
very small-displacement, high-revving
engine with a constantly variable trans-
mission [CVT] so you can throttle it
down to the point where it's idling at 5
hp and geared up to go 50 mph. You can
still get plenty of torque through the
CVT when you need it for acceleration
or passing. | can see something like a
very small displacement direct-injec-
tion diesel or maybe a tiny turbo that
can rev to 11,000 or 12,000 rpm.”

Movable accessories

Movable aero aids are also on the
way: suspensions that squat at highway
speeds, spoilers that deploy further as
spead increases, thermostatic radiator
slats that close up the grille when
coolant temperatures are normal and
open when the engine gets hot. The
only question seems to be, who'll do it
first—us, the Europeans, or the Japa-
nese? ™
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COMRADES IN SPACE
{Cantinued from page 102)

have foreign participants. Europe con-
ducts its planetary program for the
most part under the aegis of the Euro-
pean Space Agency (ESA), a multina-
tional cooperative effort. The Soviet
Union's spectacular VEGA mission to
Venus and Halley, now under way, has
nine participating nations, and even
some U.5. involvernent.

One extraordinary example of inter-
national cooperation is Pathfinder, in
which the USSR, the European Space
Agency and NASA are working togeth-
er 1o provide data for the navigation of
ESA's Giotto spacecraft to Halley's
Comet. Soviet pictures of Halley from
VEGA will be given to U.S. and ESA
scientists. The U.S. will also track the
Soviet craft. The data will be used to
update knowledge of the comet's orbit
and quickly given to ESA so that a final
mid-course correction can be applied to
target Giotto closer to Halley's nucleus.

The next decade

The plans for the next decade of
space exploration are well-developed.
The U.5. will have its Voyager encoun-
ters with Uranus in 1986, and, we hope,
Neptune in 1989; Galileo to the asteroid
Amphitrite in 1986, Jupiter, Io, Europa,
Ganymede and Callisto in 1988-"89;
Venus RHadar Mapper orbiter in 1989;
and Mars Geoscience Climatology Ob-
server in 1990-'81. Also under study
are a Lunar Polar Orbiter, a comet
{probably the comet Wild 2) rendezvous
and asteroid flyby, a near-Earth aster-
oid rendezrvous and a Satum orbiter and
Titan probe for the 1990s (the latter
may not occur until the 21st century).

The Soviets are planning a rendez-
vous with the Martian moon Phobos in
1989, along with a 1988-'89 orbit of
Mars. They are studying additional Ve-
nus exploration with advanced landers
and either an asteriod or a comet ren-
dezvous following a Venus encounter in
the early 1980s. A specific mission plan
now under joint study by the Soviet
Union and France is a Venus/Asteroid
mission for 1991 or 1992. The Soviets
would build Venus wvehicles for atmo-
spheric and surface exploration and the
French would build an asteroid module
to encounter three asteroids, culminat-
ing in a rendezvous with Vesta, the
second largest asteroid.

Western European nations-—as part
of the European Space Agency, and also
with bilateral agreements—are consid-
ering involvement in several of the 1.5,
and USSH missions. And there are a
number of cbvious opportunities:

Venus—The Soviets are now getting
radar pictures of the northem hemi-
sphere of Venus, and the U.5. will map
the planet, with more detailed pictures,

in 1989. Data exchange is clearly called
for, and already Soviet scientists have
been providing their U.5. counterparts
with such data.

Mars—Both the U.5. and the USSR
are planning to send spacecraft to orbit
Mars at the end of the decade. Not only
would a data exchange be useful, but
cooperative planning of measurements,
joint calibration of instruments by sci-
entists on the two spacecraft and other
interaction would benefit both nations.
Recently, the USSR and ESA agreed to
cooperate in the Fhobos mission.

Beyond 1880, the spacefaring na-
tions are all interested in extensive and
detailed exploration of the Martian sur-
face. Returning to Earth with a sample
of the surface is extremely important
since it is the only way to determine
ages and periods of Martian planstary
avolution. Journeys across different re-
gions of Mars—by people and ma-
chines—will be exciting, as well as
valuable in looking at geological and
topographical conditions. All such mis-
sions have many components that could
benefit significantly from international
cooperation in the mission design.

Comets and asteroids—Again, with
both nations designing rendezvous,
working together could maximize the
possible scientific return from the en-
counters. The many primitive bodies
{small bodies that have not undergone
alteration due to internal activity) in the
solar systemn demand that scientists
exchange data wherever possible.

The Moon—The U.5., USSR and the
Europeans are each studying lunar po-
lar orbiters. The USSR has now ap-
proved a mission for the end of this
decade. The best lunar mission might
include a number of small spacecraft
working together to study the Moon's
geochemistry and interior.

Titan—The U.5. and ESA are now
studying a joint Saturn Orbiter/Titan
Probe mission. Titan, a moon of Saturn,
may be the most interesting place in the
solar system to visit because of its rich
composition of organic molecules and
its probable liquid surface. Although
there is little hint of Soviet missions to
the outer solar system. the Venera
landing technology would be applicable
to Titan.

These ideas for intemational cooper-
ation were developed and discussed at
a meeting called and hosted by The
Flanetary Society in Graz, Austria, in
the fall of 1984. Leading scientists of
the U.5. and the USSR space programs
met, informally, to consider how and
why international cooperation between
the two nations could enhance their
space programs, as well as the broader
aspirations of both countries.

Interestingly, no consideration of a
manned mission to Mars had ever been

(Flease tum o page 134)
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COMRADES IN SPACE

(Continued from page 132)

made taking into account the Shuttle,
Spacelab or other post-Apollo develop-
ments. The Planetary Society therefore
commissioned such a study from Sci-
ence Applications International Corp.
SAIC is a frequent NASA contractor for
advanced mission design and planning
studies. It found that the first human-
crewed mission to Mars could be done
for $40 billion in today's currency, half
the cost of the Apollo mission,

As an example, SAIC considered a
mission for the first decade of the 21st

century involving no exotic new tech-
nology, other than present capabilities
extrapolated 20 years. The scenario
involves 18 Shuttle flights with 10 Or-
bital Transfer Vehicle (OTV) stages.
The crew will leave Earth’'s environ-
ment in June 2003 and arrive at Mars in
December of the same year. At Mars,
they will select a landing site from orbit.
The major goal of the crew will be to
find a site for a future permanent settle-
ment. In the example mission, it was
assumed about 900 kilograms of scien-
tific equipment will be carried to Mars.
One of the most exciting ideas in the
SAIC study is a hyperbolic orbit rendez-
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vous for the astronauts at Mars. A
spacecraft orbiting a planet flies in an
ellipse if the orbit is closed, and follows
a hyperbolic path if the orbit is open—
that is, if it is not captured by the
planat’s gravity. A retro-manguver us-
ing a large amount of fuel would be
neaded to slow the spacecraft into a
closed orbit about Mars. We can save
fuel by letting the return vehicle fly by
Mars on hyperbolic orbit, aimed to
return to Earth like a boomerang. Be-
cause the orbit doesn't close about
Mars, the crew has only one chance to
rendezvous with the return vehicle.
Although this is risky, the SAIC engi-
neers found it to be acceptable com-
pared to other mission risks. Of course,
they are engineers, not pilots.

The trip back

The return to Earth will take 2%
years, &0 the life support needs will be
greater than for the 6-month outhound
trip. The difference is due to orbital
geometry and planetary alignments.
We either wait for favorable align-
ments, or fly on slower trajectories.

After the lengthy trek back across
inmterplanetary space, the crew would
retumn to Earth orbit for a rendezvous
with a space station, in January 2004—
three years after they left home.

Now is not too soon to begin this
project. The scientific and technological
preparations for sending humans to
Mars should take approximately 25
years. It could be done faster, but the
logical sequence of precursor mis-
sions—remote sensing orbiter, robotic
surface explorations, including perhaps
sample returm—will take some time.
The necessary technical developments
of propulsion systems, asrocapture ve-
hicles, life support systems and space-
craft design—in addition to the impor-
tant development of the space
transportation system including upper
stages and some space platformn or
station capability in Earth orbit—uwill
alzo take time.

Adoption of the goal to explore Mars
together, with humans and machines,
by the U.5. and the USSR is also politi-
cally advantageous at this time. There
is a strong desire and an initiation of
new dialogue in both nations to find
commaon areas of agreement in order to
lower tensions and dangers from super-
power confrontation. A joint project
would give each side a common and
peaceful objective, a window into the
creativity and technology of the other,
and give an opportunity for increased
communication among the scientists
and engineers of both nations. The
result of such an immense cooperative
achisvement—the human species on
anocther planet—is almost an anticli-
max, an anticlimax which may serve as
our generation’'s proudest legacy. M
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NEW BREED OF 55Ts
(Continued from page 100)

ic Transport (AST), it would carry 350
passengers. The AST swept wing and
engine shape have already received
axcellent grades from wind tunnel tests
with scale models.

A slightly faster SST planned by
Lockheed would achieve Mach 2.55. It
would be fueled by liquid hydrogen.
Lockheed, which was working on SST
concepts even before the Concorde, is
capitalizing on Its experience in devel-
oping a concept for a Supersonic Cruise
Vehicle (SCV) that would carry 280
passengers at an altitude of just over
60,000 feet. Lockheed is working with
both Pratt & Whitney and General Elec-
tric, who are building engines that
behave like turbofans during takeoff at
slow speeds and like turbojets during
supersonic portions of the flight.

Two more 55Ts for the 1990s are
under development by NASA. Each
would cruise at between Mach 2 and
Mach 3. A Mach 2.7 S5T, based largely
on a Lockheed design, would carry up to
400 passengers on transoceanic flights.
High-temperature composites and alu-
minum alloys would help shed heat, a
problem at supersonic speeds where
airframe temperatures rise to 170°F
and beyond. The current Concorde han-
dles the temperature load by expanding
9 inches in flight. The jet's floor is on
rollers to facilitate the expansion. With
new aviation materials, such devices
won't be necessary.

The other NASA craft is based on a
Boeing oblique wing craft that would be
able to pivot its wing up to 80° from the
centerline of the fuselage. The oblique
wing reduces noise and drag at high
speeds, as already shown in flight tests
of NASA's Ames Dryden-1 turbojet.

One or all of these craft could be
competing with the Concorde within 10
years. But now that Congress is sup-
porting the 55T concept, the asrospace
industry and NASA want to push way
beyond competing with the original
SST. They want to go hypersonic, 5
times the speed of sound or more, Two
likely craft to fill that bill are the Hyper-
sonic Scramjet and the TAV.

Hypersonic engines
The Mach 7 Scramjet's body could
take on any of the already proposed
configurations or a combination of
them. But its engine would be unigue,
Researchers at NASA's Langley Center
already have patented such an engine.
The Scramjet takes off on pure rocket
power, As it reaches Mach 2, the for-
ward speed of the aircraft rams air into
the engine, so no turbine is needed.
NASA is continuing work to lighten the
engine since weight will be a major
{Please turn to page 140)
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NEW BREED OF 55Ts
{Continued from page 135)

factor in the development of the turn-of-
the-century jet.

The TAV concept was made public
by the Air Force last year and Lockheed,
MecDonnell Douglas, Boeing and Rock-
wall have produced drawing-table ver-
sions. The TAV may be launched over
water on a recoverable rocket platform
that falls to sea as the craft leaves the
atmosphere. Or it may be dropped from
the belly of a Space Shuttle. In either
event, the TAV craft is being designed
for speeds beyond Mach 20. Some
industry experts are even predicting
Mach 25.

Both the Hypersonic Scramjet and
the TAV are expected to use the scram-
jet engine concept. In the likeliest con-
figuration, the engine will run on its
upper turbojet chamber at speeds up to
Mach 1. A lower ramjet engina’s intake
would be closed in that mode. Beyond
Mach 1, the turbojet’s inlet and outlet
would be closed and the ramjet’'s air
chambers would be open, sucking in
cold air.

While the engine technology is al-
most in place, wing design has moved
ahead quickly and may now be estab-
lished, at least for the 1980's American
S5T. Lockheed is on the leading edge of
wing development with its arrow wing
design. In the 1970s, the conventional
55T wing was delta shaped for quick
lift. But it was heavy and limited the
jat's range to 3250 nautical miles. A
newer design, already wind tunnel test-
ed, is the arrow wing, a sleeker lifting
device that provides more lift per
square inch than the delta.

With the coming of new lightweight
aviation materials, the arrow wing can
be made to withstand the extra lift
without adding wing area. It performs
avery bit as well as the delta, but it has a
range of 3800 nautical miles.

American 55T designers are in the
best position they've ever been thanks
o a generation of mistakes with the
concept. Beginning in the 1950s, 55T
failures led to present-day successes.
The British M-wing, for example, which
looked good on paper in the 1950s,
proved unstable in wind tunnel testing.
The gull-wing lines of the M-wing theo-
retically provided super lift. But wind
tunnel tests indicated the wings would
have stall problems in flight.

In 1958 the Brtish introduced the
delta-wing concept. The first delta-
wing craft was extremely stable, but it
was a heavyweight and showed no
promise where range was concerned.

The earliest arrow wing was de-
signed by the British in 1960. It showed
great promise in the wind tunnel. But
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graphite and epoxy materials were un-
available at the time and the wing's
support structure reguired too much
weight in metal.

The biggest challenge facing SST
wing designers has been the compro-
mise between two levels of speed. At
low altitude and on takeoff, the S5T has
a normal cruising speed of under Mach
.5. S5omething like the delta wing is
needed to give it extra lift. But the delta-
wing surface rolls and yaws more than
any other type. It's difficult to control.
The arrow wing has somewhat less lift,
but it provides a more stable flight
under the speed of sound. Above Mach
1, the aerodynamics of an arrow wing
cut down on drag and give the S5T
more speed and range.

Swing-wing S5T

Boeing offered a solution in 1966 in
the form of a swing-wing 55T design.
The swing wing would be able to fly in
the delta shape at low speed. The wings
would be movable so they could go all
the way back to the arrow position at
Mach 1 or above. A similar design has
been adopted for the B-1B bomber. But
when Boeing proposed it for the SST,
the engineering required to swiftly and
safely change the wing configuration
was not yet in place. Also, the change in
wing position mandates moving the

fuel supply from one tank to another to
redistribute the plane’s weight. A fuel
transfer system at that stage would
have been far oo expensive,

In 1978, Lockheed proposed the hy-
drogen-fueled arrow wing configura-
tion. It had the most promise of all the
early 55T proposals, But it could only
carry under 100 passengers. With new
aviation materials, the rejected Arrow
design may show up in a modified form
in the next generation 55T.

Although the French are out of the
S8T business, the British have added o
their fleet, further fueling the argument
for an American competitor. How are
we going about producing one?

This year the Defense Advanced Re-
search Projects Agency (DARPA) is
spending $7 million on the ramjet tech-
nology for the scramjet program. The
mandate in the current research pro-
gram is o develop an engine for hor-
zontal takeoff that can operate at
150,000 feet. Such an engine could ba
tested on a plane by 1988.

A working Hypersonic Ramjet may
be dropped from the Space Shuttle as
early as 1980. NASA deputy adminis-
trator Hans Mark recently twold a con-
gressional panel that NASA could drop
such a craft “precisely the way we
dropped the ¥-15 and the airplanes we
built in the '‘60s. And we are in the

process of developing a proposal to do
just that,”

DARPA is also under White House
orders to work on the airframe con-
cepts. A White House report issued
earlier this year envisioned a Mach 3
airliner before the end of this century.

Business jets

NASA, several universities and the
major aircraft builders have also begun
work on supersonic business jer de-
signs. One wind tunnel model demaon-
strated at St. Louis University showed a
potential for cruising at Mach 22 on a
pair of available Prant & Whitney en-
gines. It would carry 10 passengers

The high cost of jet fuel has long been
a stumbling block for the S5T. But new
methods for making liquid hydrogen
and coal-derived gases now offer a ray
of hope. NASA scientists, in fact, be-
lieve the liquid hydrogen fuel technol-
ogy is fully in place and will answer
guestions raised by critics.

Anyone who travels from coast to
coast or across oceans will vell you: If a
ticket can be purchased at a reasonable
price for & supersonic trip, they'll take
it. The agrospace industry seems on the
verge of producing a craft that fills the
bill. And you can almost hear the en-
gines of an American 55T warming up
on the runway.
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WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL
APPLICATIONS. STOCK REPLACEMENT, HI-PERFORMANCE & RACING.
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PAW T-SHIRTS & HATS

The Fabulous PAW Biown Molor
Logo in 3 Codors on both Fron &
Back of a Quabty Hanes Beaty ‘T
Shirt, Available SM, M. L & XL
Sl Your Size ONLY $6.50

PAW Hal with Logo — 1S all ok e
W VErtsmant
sizes DMLY 54.50 or aoned £4 00

P.AW. MONEY BACK GUARAHTEE
BUY WITH CONFIDENCE FROM PLA W . IF FOR ANY REASON YOU ARE NOT
SATISFIED WITH OUR PRODUCTS, JUST RETLRM THEM WiTHIN 50 DAYS
FAOM DATE OF RECEIPT AND WE WiLL REFUND YOUR MOWEY
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DRILL PRESS: PART TWO
[(Continued from page 120)

Metalworking

The procedures for drilling in metal
are similar to those for boring in wood.
However, since metal is a much harder
material, it's necessary to drill at slower
spindle speeds and to apply less pres-
sure on the feed lever, This will prevent
overheating, which would weaken and
dull the bit.

It's also very important to clamp the
workpiece securely to the drill press
table to prevent it from spinning with
the bit. Use a drill press vise to hold
small workpieces. Then, clamp the vise
to the table. The tendency for the work-
piece to spin is the strongest when the
bit just breaks through the underside
surface. At this point, the bit may grab
and break or it may tear the work from
its holdings. To prevent this, simply
held back on the feed lever slightly as
the bit starts to break through.

When you start to drill in metal, the
bit may tend to wander on the surface.
Prevent this by striking a starting point
with a centerpunch. If the centerpunch
mark is too small to seat a large diame-
ter bit, drill a small diameter hole first
and then drill the larger hole.

Drilling an angled hole with a twist
drill is difficult because the bit can't cut
into the slanted surface. Solve this by
using a two-lipped end mill to start the
hole. Then, switch to a twist drill to
complete the hole. If an end mill isn't
available, start drilling the hole with the
bit perpendicular to the workpiece.
Then, tilt the work to the desired angle

and continue drilling.
Buffing and grinding

With the proper accessory, a drill
press can clean, polish, buff and grind a
wide variety of materials.

Wire brushes are useful for removing
paint, rust and grime from metal parts.
They're available in cup and wheel
types with either brass or steel bristles.
For aggressive brushing action, you
should use a steel wire wheel. Choose
the softer brass wire wheel for more
delicate work.

Use a soft buffing wheel coated with
jeweler’s rouge to buff a high luster on
plastics and metals. First. sand the
waork with lubricated wet/dry abrasive
paper. Then, you should buff the piece
on the drill press. Be sure to keap the
work in constant motion to prevent
scorching.

Grinding stones are available in vari-
ous sizes and shapes. Use the stones for
sharpening steel blades and bits and to
fabricate metal parts. Caution: Inspect
the grinding stone before each use.
Never use a stone that is fractured or

damaged in any way. ™
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METALWORKING

Select a low speed when drilling in metal, As

upper left]: twist drill set, vise. end mill, the bit starts to cut the underside
s drill and countersink. surface, release the feed pressure slightly.
i PP
-

Drill press vise provides a safe, secure way to
hold Be sure to clamp the vize

securely to the drill press table.

Drilling in sheetmetal can be very danger-
ous If It lsn't clamped securely to the table.
Employ this double clamping method.

BUFFING AND GRINDING

Pollsh plastics and metals
wheel coated with rouge.

plece in motion to prevent scorching.

a buffing
the work-

haids the bit securely In a homemade jlg.
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VINYL
INDUSTRIAL

PRODUCTS’
. -/

1st CUSTOMER 3 DAYS
" AFTER RECEIVING KIT

“Am now doing repairs for 15
wute deslers, 3 furniture
stores, 15 restaurants/bars.
alsa bowling alleys wnd insur-
ands companies. Am averaging
$1.000 & me. already and plan
to sxpand to other Bowns. As
sn sutp salssman, | know how
much vinyl repairs are needed,
and 50% of my jobs mre on
car lops and seaks.”’

C. Gambill, Ohio

ALL THE WORK HE CAN HANDLE!

“'I have a few used car lots that usa ervice,
and Montgomery Ward, which really ps me
busy. | slso have a8 Howard Johnson Reslaurant
and motel, It's all | can take care of.”

Ralph Reiter, Fla.

MAKE BIG

MONEY FAST
with high-profit

VINYLREPAIR!=S

SWAMPED WITH BUSINESS!

""This business is BIG. | did a large bar in a
local restaurant. Am doing a job on one of the
Bradford House restaurants st W. T. Grant, and
they're referring ma to other Grant managers.

I'm swamped with business.''
John Read, N.Y.

MADE $440 IN 9 HOURS

“| repaired 55 chairs at the
NGO Club at 38 each—$440 for
% hours work. Materials and
transporfation cost ﬂﬂ'r‘sﬁl on
another job, made % in 3
hours. I'm doing much betler
than VP ads say you can!”

Id Gagnen, 5.C.

&

BIG, STEADY BUSINESS!

"After only 3 months, I'm
doing repairs for 4 car
dealers, 3 furniture stores,
6 restaurant/bars, 2 hos-
pitals. Biggest week was
$3954 for 1 restaurant, 3
car dealers, 1 maobile
home. Now go to bank tao
put momey in, not take it
L. C. Rest, Okia.

out!™

S

START YOUR OWN PART-TIME/FULL-TIME BUSINESS
for less than you'll make in an hour’s work

VIP's exclusive Vinyl Repair process puts

ou in a profitable business of your own,
aster and with less money, than yvou ever
dreamed possible. After just a few days’
practice, you can repair holes, cuts or
burns in any item made of vinyl . . . car
tops, seats, furnilure, booths . | . all the
things that are made of vinyl these days.

BIG DEMAND FOR REPAIRS

No matter where you live . . . small town
or big city . . . every place that uses vinyl
needs your service . . ., homes, businesses,
car shops, offices, motels, hospitals, bars,
restaurants, buses, beauty shops, and more.

VIP ON-THE-SPOT REPAIRS PAY BIG

Walk into any place, business or home,
and in half an hour to an hour you can
repair vinyl damages quickly, convenienily,
right on the spot. That small repair can
make you $10 to $20, gladly paid by your
customer who can use furnishings right
away. He saves money — you make it! And
most of what you make is PURE PROFIT!

GROUND-FLOOR OPPORTUNITY
FOR BIG, BOOMING BUSINESS

This is so new that people are amazed that
such repairs are possible. That's what VIP
Craftsmen tell us. Craftswomen, too, be-
cause it's as easy for women as it is for
men. This may be the first time in your
life you've had a true ground floor oppor-
tunity! One vou can cash in on fast and

build to as big a business as you want! It's
clean, quick, easy and PROFITABLE!

COMPLETE KIT SENT AT ONCE

Your VIP kit is sent immediately for just
your small down payment . . . complete
with eguipment, materials, simple instruc-
tions, practice material and everything you
need (o go into business! Even your busi-
ness-building guides. You're in business,
ready to work for pay, just hours later!

SAY GOODBYE TO INFLATION, RECESSION,
UNEMPLOYMENT OR JOB WORRIES

Here is the business that can see you
through rising costs and tight money wor-
ries! You can do VIP Vinyl Repair as a
part-time extra moneymaker, or a full-time
business. You have no business overhead
of shop or office. Take phone calls at
home. Equipment fits into the businesslike
attache case that comes with your Kit.

And all work is done on your customer's
premises . . . day or evening, or weekends,
any time that's convenient. It's the growing
kind of business thal can mean security
and independence for you, fascinating work
that can bring true job satisfaction.

EVERYTHING COMES TO YOU BY MAIL
NO OBLIGATION—

NO SALESMAN WILL CALLON YOU
Hurry pet frée facts today about the money-
making opportunity that can change your life
into big-time earnings and a rewarding caresr

MAIL THE COUPON BELOW OR PHONE

rou et p>1-800-621-0660
(VIP|

VINYL INDUSTRIAL PRODUCTS
2021 Montrose Ave . Dept 1810
Chicago, Ihinoms 60618

| VINYL INDUSTRIAL PRODUCTS
2021 Montrose Ave., Dept. 1810

| Chicago, IL 60618

| Please rush FREE facts by mail about
| VIP Vinyi Repair | am under no obliga-
| tion No salesman will visit

1 Print

| Hame.
Print

I Address
Prant

! CityrStatelfp



ARE YOUR
DUCTS SHOT?

Free pamphlet tells what to look for.

Driving around with worn-out carburetor air ducts can
be costly, even dangerous. They add a lotto a car's
poor mileage, asglgﬁmlt starting, rough r;.:lnnlng loss of
power, incre noxious emissions. Free, g
fact-filled pamphlet from Ca
Wiremold lets in some fresh
air on the subject. Shows
you how new ducts
are well worth the
few bucks they cost
to replace. And a
cinch to do yourself.

L8 Wiremold:

To get 8 cop

. Send your name and
address o

Wiremold Company,
Flexible Duct Division, B0 Woodlawn St
West Hartford, CT 06170

expect to

ross Over

112,000 first year
combining soft
drinks and coffes,
We sell at Sport-
ing Events,
County Fairs,
never made so
much money and had so much fun!”

IDEAL BUSINESS OF YOUR OWN!

Small investment, operate full tima or

il

spare lime. Our years ol experience
will provide you with everything you
nead 10 make big mnne?- with Mini

Donuts. Completely sell-containad

DFI GD AN‘I’WHEHE WITH THE MINI
DONUT FACTORY

- Lighiwisghil. stiady

1 Takm wour Min Dot

taciory o ditferent

EEETTIE EVary

- e el
™ cailfor

FREE

1 (B00) 328-8213
2 -’ TOLL FREE o we
; The Donut Man

& b Tt Compay
5 - 1m n'l" 'F.’"" Cepl 57E
Plrwmaiparin, W S0

rF) BAS- 108

Increases Heat Output by 500%

*Cuslom Fil lo “Super Efficient
any Fireplace. titanium siainless
*Easy lo install, Heal Exchanger,
“Thermosiatically Mo exiras to buy
conirolled, works *No dangerous
automatically, Creosote Buildup

And best ol all you can enpoy your lireplace
winbp saving on your haaling Dills because
wilh Hearth-Aid 1l * you don'l need to sacrilce
your heeplace's appearance of 1he delght ol
an open hire 1o be energy eficiont
WWars will: Wood, Cosd, or Ges Loge
For Free Informatan. Write or Call
Thermalite Dept. PM, P.O. Box 1027
Brentwood, Tn, 37027

SOLAR SIMPLIFIED
{Continued from page 117)

into buffering the solar glass.

Summer day

This design works just as efficiently
during the summer. Instead of the clas-
sic solar utilization of cumbersome
shading devices and superinsulation to
protect the house from excess solar heat
accumulation, we emphasized ventila-
tion. This approach requires a little
more thought on the drawing board,
but the end result is well worth the
offort.

All window and door openings must
be sized and located with cross ventils-
tion and heat escape in mind. This
includes locating them to catch prevail-
ing breezes and to let the air pass
effortlessly between—and through—
all the rooms. Interior heat is exhausted
through ridge, roof and gable vents as
well as through louvered vents connect-
ing the inside of the house to the attic,

However, there is a catch. If you are
addicted to the chilling effects of an air
conditioner running full blast, you'ra in

Mationwide Toll Free: 1-800-T42-HEAT
We Specialize in Arches,

Comners, and Prefabs.

RULES OF THUMB

The following list highlights 10 rules of
thumb Smith uses in his solar design
Process:

1. Southerly facing glass area should
equal about 15 percent of the house's
total floor area. For example, a 1500-sq.-
ft. house should have 225 sq. ft. of south
glass. Standard salar procedures call for
an average of at least 25 percent

2. The sunspace doesn’t have 1o face
exactly south. Solar ornentation of the
sunspace can be fexible, up to 45° either
easi or west of urue south

3. Allow about 5 =q. fi. of basement or
crawl space area—axoavated below the
frostline—Ifor aach sq. ft. of south glass
For example, a sunspace with 225 sq. fi.
of glass should have 1125 sq. fi. of
subspace to feed it

4. Insulate and weatherize the house
thoroughly.  Superinsulation, however,
isn't necessary,

5. Use one of the now housewraps,
such as DuPomt’s Tyvek, to reduce air
infiltration

6. Install large, operable windows
and glass doors betwesn the sunspace
and the main lwing area to allow heat
distribution by a ceiling fan

T. Build the main living areas along
the sunspace as much as possible for
both energy efficiency and visual appenl

B. Minimize sast, west and north side
windows, but install enough windows o
provide adequate ventilation, light and
views

9. Install an imeror vent to allow
trapped summer heat to escape into the
attic and through ridge and gable vents

10. Place a 6-mil polyethylene vapor
barmmier under the basement or crowl-
space floor to retard condensation on the
sunspace windows
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for a disappointment. But if you think in
terms of an ideal natural climate—like a
shaded cabana on a Jamaican beach, or
a covered lanai in Hawaii—you are in
for a pleasant surprise. | prefer this
natural comfort over the artificial, and it
is much easier and less expensive to
achieve. Here are some principles to
show you the potential of ventilation.

If you can keep the interior of the
house at or below 85°, you can achieve
excellent comfort just by inducing
breezes. These may be natural breezes
captured by opened windows and
doors, or they can be created by ceiling
fans. Creating a breeze of just a few
miles per hour makes the temperature
feel 5° to 8° cooler. But remember, for
the system to work properly, there must
be a way to exhaust the hottest air out of
the house.

A common mistake is to place a
ceiling fan right where the hot air
accumulates,” but without a place to
exhaust it, 50 you merely blow extreme-
Iy hot air around your house. In this
cottage, we've installed a louvered wall
vent that allows the hottest air—circu-
lated by the ceiling fan—to exhaust into
the attic and out of the housa through
the ridge and gable vents.

However, there are many times dur-
ing the summer when conditions are so
stifling that keeping 'r.her house wide

open all day long will cause the interior
temperature to climb above 85°. In such
cases we have to offer more protection
for the inner house. This is done by
closing off the sunspace to the inner
house first thing in the moming.

The sunspace, however, remains
open to the outside to avoid an excess
heat buildup. At this point, the sun-
space acts as a protective overhang and
shading device. Because the sun is
higher in the sky during most of the
summeér, the direct penetration of the
sun imto the interior of the house is
reduced drastically. Again the sunspace
acts as a buffer to separate the house
interior from the outdoor temperatures.

During these heat spells, you must
remember 1o leave the vent 1o the attic
open to allow the intrinsic heat—that is,
heat from cooking, hot water, lighting,
appliances—to escape. [t may not seem
like much, but in summer it is critical.

Summer

How well a house maintains comfort
during the summer day is usually deter-
mined by how well it was prepared the
night before. The cooler we can make
the house during the night, the better it
can absorb heat the next day.

Conveniently, this capability is built
into the design. The same ventilation
system that captures daytime breezes

while exhausting unwanted hot air can
transfer the greatest amount of cool air
into the house during the night. This, in
turn, will offset the heat buildup during
the next day.

Between the accelerated evening
cool-down, the enhanced wventilation,
the shade provided by the sunspace, the
efficient exhaust of unwanted hot air
and the use of a ceiling fan or two, the
cumulative effect is that the house will
withstand much more exposure to heat
without becoming unbearably uncom-
fortable. Of course this capability is not
infinite. There are some climates that
require backup assistance in the form of
room air conditioners, But even in those
cases, the need to run those appliances
will be reduced greatly.

A word about autumn and spring
Autumn and spring are usually ig-
nored in the scheme of super-efficient
houses, and that's too bad because in
most regions they comprise half of the
(Plpase turn ta page 148)

ADDITIONAL INFORMATION

For thiss i mare information, Tom Semith
offers a plans book ($12] and & deskgn manual
($24.95). The plans book shows his passive solar
sygtem incorporated in 10 different home styles. The
manual. imended for those who wish (o desgn their
own houss, gives step-by-step instroctions through
drawings, chans and clear calculstions. Both are
avatlable from Tom Smith, Box 584-FM. East Hamp-
tam, WY 11837

If you like to build things,

NI!I can show
make money

Get in on the 1980's bullding boom. Learn to be
a contractor at home in your spare
time with s Building Construction Course.
Within the next ten years, this country
will need 18 million new homes . . . and the
contractors to build them. You can be a part of
Mmmlﬁmmmht
o experience needed, we
ul:hyuummhhupuumdwkm get you
ready for management and supervisory jobs or
even your guwn business,
Learn to Make and Read Plans, Estimate Costs
We start you right at the beginn umhkay
lessons on site selection and hq
learn to lay out a home,
estimate costs accurabely. whhlmn
set of plans for an NRI energy-efficient
you get experience in every stage of

Learn How to Hire and Supervise
Sub-Contractors
You're trained to work with all the trades.

becauss you Iumwhuhuhuhdnﬂujnh:.wu
know what to look for when supervising and
inspecting.
Hands-Om Training Bailt Around
Energy-Efficient Home

You learn better because NRI training is
practical training. You get over 100 action
ecis from scale-model construction to

POPULAR MECHANICS & OCTOSER 1985

ovhowto
ilding homes.

actual framing sections. Lessons and projects are
coordinated with a contempaorary Mfa-&ﬁckﬂ#
home designed especially for NRI, You

plans to build your oum home or select ﬁ‘om e
than 50 low-cost optional plans. You even get

88 of building materials and hardware so
you how 1o select and use them correctly.

Get all the facts on this big new career oppar-

tunity. Send the coupon for your free copy of

MRI's Building Construction Catalog

showing the growth and future of the

building industry, all projects,

and descriptions of all lessons. .
If coupon has been

removed, write to NRI Schools,

3939 Wisconsin Ave., Washington, DC 20016.

r—-— — ——————————— a—

[ Buliding Construction || Tetephane Sanacing
mwm..:‘m_ vor Cannercourses | [ i
I Pk L T M% 1 industrial I
I mw-r-mn.c:m: f-'t' [ check for qmais and Solar Technoiogy Emm
' | TikudioNides I
WELL GIVE YOU TOMORROW. :
Plaasa rush me the e fros [} smait Enging Rapair Sericing,
I i v i understand thers @ ra obligatien. Course Corwﬂu“
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SOLAR SIMPLIFIED

{Continued from page 147)

year. True, they are relatively mild, but
thare are a few things worth noting.

The first is the use of west-facing
windows. This is considered a no-no in
traditional solar textbooks because
west side windows trap unwanted heat
during hot summer afternoons. Howev-
er, the problem can be greatly mitigat-
ed by the use of drapes or blinds and
the benefits are worth the trouble,

In aumtumn and spring, there are
many times when a house is marginally
comfortable in the early evening. The
added solar heat offered by west win-
dows can be just enough to make the
house naturally comfortable well into

the evening. It may not seem like much
in actual quantities of heat, but it occurs
at a very strateqic time of the day.

So, all in all, I believe this system
gives far more while using far less than
any design I've seen. It should be
emphasized, however, that this design
is not a shortcut around good, sound
construction practices. It is necessary to
insulate—not superinsulate—avery
area in the walls and ceiling, no matter
how small. And you must seal against
air infiltration with appropriate caulk-
ing and weatherstripping and by using
one of the new house wraps, such as
DuPont’'s Tyvek. Staple the house wrap

to the wall sheathing before installing
the siding.

Now you may understand why 1 re-
sist calling this cottage a passive solar
house. It's much more than that. It doas
have solar gain and heat distribution,
but contributing in equal parts are: the
warmth of the sarth, good ventilation
design, high-quality construction prac-
tices and, finally, the idea that living in
ideal, natural climates is far superior to
living in arificial ones. In the process,
many of the old solar rules may have
been broken, but it seems to me that
many of them were made for exactly
that purpose. P

WWMGfIMM!ETﬂs

tects and home builders a
variety of solutions to the problem of
high heating costs.

agwnadum.ﬂmnmrywalé,mﬂd

iry. But their forecasts fell on deaf ears.
Home buyers tended to shy away
from passive solar houses because the
hmm—rmpﬂniﬂll',rﬂ'nmw “solar ma-
—looked different from other
hmmThnmlrmhﬁummbuld-
ers proposed called for totally redesign-
ing the standard house. For the most
part, consumers did not accept the
draslic changes.
In a survey conducted in 1882 by the
Mational Association of Home Builders
(NAHB), builders said that solar compo-
nenis—ihe glass and mass—added too
much to the cost of a housa and that
there was a general lack of confidence
in solar. Still, enough people purchased
passive solar houses to keep the solar

mmmmmmrummw
new ideas. Some ventured to the oppo-
site end of the energy spectrum and
started building superinsulated houses
with as much as R-70 in the cellings and
R-40 in the walls.
According to John Spears, a housing
researcher with the NAHB Research
Foundation, "The designs of energy-
efficient housing are coming to a com-
mon ground between strictly solar and

Passive Solar In Perspective

sirictly superinsulated. The trend today
is to build houses that receive a moder-
ate amount ol solar energy and at the
same time are weall insulated. This al-
lows for traditional-looking homes that
don't scream, "Hey, I'm solar! "

Just such a balance is seen in a solar
program sponsored by Northeast Utili-
ties (NU), a group of utilities that serves
Connecticul and westem Massachu-
sefis. NU asked local architects to cre-
ate energy-efficient structures in the
style of six traditional designs: Cape
Cod, Colonial, Country Classic, Raised
Ranch, Ranch and Saltbox. The archi-
tects could add any energy-saving op-
fions they wanted as long as incremen-
tal cost Increases due to these
components had a payback period of
sEvVan years or less.

The utility was hoping for six different
energy solutions, bul instead found all
the architects were ing along the
same lines. All the houses had higher
than average insulation values—R-25
in the walls and R-38 in the ceilings—
but mot levels that are considered super-
insulated by today's standards. They
also shared—in varous degrees—tha
following: foundation insulation, air-infil-
tralion barriers, double glazing with
nighttime insulation, or triple, and in
some cases quadruple, glazing. But
most notable was thal none of the
houses had large expanses ol glass:
The south-facing solar glass equaled no
more than 10 percent of the building's
total floor area.

The MU designs counted on the sun
providing only a moderate amount of
energy; the rest of the savings would
come through conservation. The total
energy-saving potential of these homes
is claimed o be between 40 and 53
percent of the energy used in neighbor-
ing conventional homes.

So, by raising insulation levels, plug-
ging energy leaks with weathersiripping

and caulking and by installing good
windows and doors, builders can make
it possible for homeowners 10 save a
good deal on purchased enargy without
radically changing the cutward appear-
ance of a home.

Spears says that passive solar bulid-
ing manuals have always stressed the
importance of these conservation meaa-
suras. But only recently have they been
given the credit they really deserve.
Furthermore, these methods are
straightforward and reliable, which
make the idea easier lor builders o
adopt. And because the houses |ook
traditional, home buyers are more likely
to accep! them.

In fact, the NU models are having
some remarkable success among po-
tential buyers. Over 4000 people tourad
two models—in a 2-weekend penod—
that were open to the public as part of
the program. And close to 30,000 peo-
ple have purchased The Solsr Home
Flanbook, a publication that explains
the six designs. NU plans to publish a
new edition thal will include two more
designs. For more information, contact
Norheast Utilities, Operation Solar, Box
270 Hartlord, CT 06141,

Spears also points out thal buyers
can still find “traditional” solar homes,
those with lols of glass and lots of mass.
In fact, the newer trends discussed here
represent a consensus of opinion
among researchers more than actual
preferences of builders and home buy-
ers. Yel many architects and builders
seem to be moving in the new direction.

“People don't want fo live in energy
systems,” says Donald Watson, an ar-
chitect from Branford, Connecticut, who
designed a house for the NU program.
“They want to live in houses. After 10
years, we've ended up with some pratty
straightforward designs and any builder
not using them is doing a disservice o
his clients."—Oawo’ Eafon
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oaslwcods Home Autobody Repair Shop

Body Solder: The Permanent Panel Repair

Body solder makes a permanent professional-quality repair that
won't crack, lift, or shrink. Easy 1o apply with 4 household propane
torch and can be shaped to any contour. Grear on patch panels, seams,
and edge work. Accepts paint just like sheetmeral. Far more durable
than synthetic fillers. The craftsman’s method still used today by the
best body shops, restorers — even by auto manufacturers. The com-
plete kit includes four ¥ b, sticks body solder, 2 paddles, 1 1b. tallow,
Y2 Ib. tinning butter, 14" body file with holder, and FREE instruction
book **Auto Body Solder™ containing 50 pages, with over 50 illustra-
tions (the most complete source of body solder rechniques available! ).

HG6730 Home Craftsman Body Solder Kit $55.00

#6400 Extra Sticks 30-70 Body Solder ' Ib

The Sure Way to Kill Rust.
Eastwood’s Sandblaster.

out completely is with a sandblaster, With
thousands sold, our sandblaster is ficld-
proven and cost-effective. This ol will let
you do the jobs you once had others do: Dis-
pose of rust, scale, paint and corrosion n
minutes.

The Eastwood professional sandblaster
package includes our all-metal, power gun
(same as used on our larger units), ten=foot hose, 14" pickup tube, spare
nozzle and detailed instructions. Just hook up to 8 one H.P. compressor,
insert the pickup tube into dry sand or other abrasive and you're ready 1o
go. The blaster's suction head draws abrasive easily. No surging. Mo
skipping.

Three operations in one: Sandblaster, iquid blaster, air gun. With
degreasing solutions, you can use it to remove buildup on engines and

parts. Also get 2 high-velocity flow of air to dry or clean parts. All spare |

parts are available through our caalog.

When rust cuts deep, the only way to get it |

Spot Weld Perfectly In Just 6 Seconds

e Y

l:tj'f:f:f_}_ﬁﬂ.ﬁf (ONE SIDE
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o
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= ! ARC FUSES METAL

MAKE FAST DISTORTION FREE WELDS

Spot welding has some distinct advantages. It's very fast - a few
seconds for 2 sound weld. Because the heat is confined toa small area (the
14" dia. electrode) 1t avouds warpage or distortion. Allows for accurate
control that lets vou make consistently uniform welds.

! EASY TO USE - EVEN FOR BEGINNERS

Become @ pro in just a few minutes. Hook it 1o the electrode holder of
vour arc welder (set at 50 amps) and ground to car body. Just pull back
the trigger ta retract electrode, line up weld point and press head against,
the metal. Metal must be free of paint, rust or grease. Release the trigger
and allow the electrode to contact the metal and glow for 1-2 seconds.
Then raise the electrode with the trigger and allow an arc to forma molten
puddle of metal (always use welding goggles or shield). Each weld takes
ahout 5- 6 seconds. Automotive manufacturers used spot welds to build
your car and you can restore it with the same authenic echnique

CONVERTS AN ARC WELDER TO A SPOT WELDER

It welds any steel between 18-26 gauge. (Auto body steel metal is
between 18 and 22 gauge). ldeal for welding replacement panels, floors,
hrackers, clips, braces, channels, etc. Welds from one side so it can even
do blind panels that ordinarily can't be spot welded, Comes with two
pressure heads — four prong for control on flar areas and two prong for
reaching into edge and recess work. Proper replacement electrodes avail-
able through Eastwood. Gun comes complete with connection wire,
spare electrode, 2 pressure heads and complete instructions,

i}

BA532 Sandblast GUR .....oviuiiiiiiiirariaiiiaiinins $30.95 B4355 Spot Weld Gun ...ovvvvvnvarirnrnrann $15,95
OPTIONAL: Sandblast hood with replaceable lens. #4321 Package of 0 extra electrodes . ... .o iiiirivanns $9.75
#9516 Sandblast hood and lens ... ....ocociiiann. $19.95 BAIET Welding GOBEIES -0 ovvrrrrrssnmnmninrsrnesnns $6.95
Sheet Metal Bender for )
Making Body Panels i TO ORDER CALL TOLL FREE
e o x i & 7 1-800-345-1178 (.5, e
Thas is 2 scaled-down model of Ty A ; - - - (215) 6444412
an industrial brake for fabricat- T""‘yl?l C ik ,h ar, y e T e
ing sheet metal parts requiring = Ay = 00 DAY MONEY BACK GUARANTEE
clean, smooth bends. Will form iu_\\ N b= o . m— — — — — — — — — —
90° angles in 20 gauge up to  Fi— \;_*5* \‘_‘_{ r:-‘;m.j me the following Code CO14PMAS I
18" wide. Bends heavier gauge | o Itemis) & g
metal in smaller widths, Great \gx\ I I : . 4 |
for reproducing body panels, boxes, \:f ¥ i) f
covers, etc. All-aluminum construction. a I e Itemis) & P — I
Bolts or screws 1o your workbench, oy _ ftemis) & 5 —
H6260 Sheet Metal Bender . ... .....oooiiiiiiiiaiaaa :2::: ltemis) & g l
6261 Setof Clamps ....covoreravsnsonsrinnnnninnns i Packing and Guaranteed Delivery Charge if your order is:
& w100 gp MEOD - 215 WO e 40000 - 430 000w TH0 - 2400
Eastwood Nibbler Cuts Body Metal Fast I 20015 H000- 2395 4001125000 495 1501 andup - 650 P S r
_ Qur nibbler cuts straight I O Send me vour T0-pape caralog — #2.00 e
lines, f;hrm—?;: ihlps_ you O Check Enclosed TOTAL § |
need, Leaves a Lo, no distor- OVISA O Masterard  OCOD. (Add 52.75)
tion, burr-free finish, Uses less I i ot ; Eaplpetion |
effort than ordinary snips. tard Drane
Chromed steel construction with I —_— - _ I
cushioned vinyl grips. Cutting ; T
jaws made of heat-treated tool steel. Will cut up 1o 18 gauge steel and | Address —— —— ———
16 gauge aluminum. Jaws replace easily after long, hard use, Lty Stae P |

6281 Nibbler
#6284 2 Replacement Blades . .

.« B 995 1985 The EastHil Group, ing

EASTWOODD COMPANY A rendemiy add 6% padni hex
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BEST BUY'!

EASY-TO-ASSEMBLE-KITS
In Stock for Immed. Shipping or Pick-up.
FAO.B. Broamall, PA

for 38" diam

(s, 8 10 po B 9927

QLY

oble savngs on droms, from 4' o I’
Kits. ormiloble ks Bt any foor-do.fiood his

Mow!
Showroom &
Warehouse
locations in:

Pomona, CA
(714} 588-5766
Sarasota, FL
(813} 323-14T9
Houston, TX
(713} TES-0648
Chicago, IL
(312) 952-2010

The bren Shoo 1977, &2

Fuapla wha've looked everywhere tell us there
isn’t another spiral sair areund that touches
our combination of price and guality of mote-
rialy and warkmanship. We bellave il
CALL OR WRITE HJR FEE'E HIDEHUIE B
Ta: The s Ghom, Depr, mios Bos 128, 400 Resd Rood, |
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| 'We ocospt MosterCord, VISA ond AMEX, |

THE IRON SHOP
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Check
Home
Temp By
Telephone

Phone-Stat

protects home,

cottage,
greanhouse, bam or business when away
in winter. Check on temparature by phone
to avoid freeze-ups, save inspection trips
Write or call for free folder and ordering

infarmation: Phone-Stal, Box
Lansing, MI 48501, (517) 321-0561

180356,

i i —

I
|
|
I
i
|
|
i
1
|
i
i
1
|
|
i
i
1
1
b

i —————— i — - -

ROLL-ANAYS... :

With our unigue,
collapsible wheel
stop. A must for

every car.

Ideal For Cars, Pickups, Boat Trallers.

TOLORDER. CALL OR WRITE
GRAND MARKETING
PO, Bax 201454, Mpks.. MM 55420 ’“;:F'::H
1-800-328-4242 1512;533-232: & Harching
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DETROIT'S NEW ERA CARS
{Comtinued from page S6)

and final assembly under one roof; sort
of a latter-day wversion of Henry Ford's
Rouge complex. The plant will employ
up to 8000 workers to turn as many as
500,000 cars a year at the outset.

The Saturn prototype that GM has
displayed is fairly conventional in de-
sign—no exotic materials, no innova-
tive desions to speak of. The Cavalier-

| size subcompact is & 2-door notchback
coupe powered by a fuel-injected, alu-
minum-block 1.8-liter 4-cylinder engine

for a tiny van-wagon people mover and
perhaps either a notchback 2-door or a
sporty/performance hatchbaclk.

The look will be aero, but other than
that, Rybicki will say only that the
Saturn cars “won't look like anything
that's on the road now.”” He implies the
styling will be more revolutionary than
the engineering features.

As far as Saturn manufacturing tech-
niques go, we've heard that the alumi-
num-block engine will be cast using the
lost-foam process, although the engi-
neers have been having some recent
problems with that system, and may

|

. mesa o

Indnr mslm

'E'.

driving the front wheels through either
a conventional 5-speed manual or a 4-
spead automatic overdrive transaxle.
Inside, the prototype features one-piece
foarmn bucket seats, with instruments
clustered in a pod behind the steering

| wheel and the sound system and cli-

| mate controls in a freestanding console
between the front seats.

Don't be fooled by the styling of the
Saturn prototype. GM Design Vice
Prasident Irv Rybicki hints, "'If you like
the looks of (the prototype), wait "til you
sea the real Saturn car when it goes into
production.”” Rybicki says there will be
three or four body styles, with stag-
gered introductions. First up will be the
d4-door notchback sedan and maybe a
hatchback coupe, probably in the 1989
model year. Six to 12 months later, look

Chrysler's Liberty utypeisacm—ﬁmnaw'lbatkwnhaplm:mwafﬂalt-llm.a—
the Mopar 2.2-liter Four. Styling has Honda overtones.

switch back to a more conventional
method. It wouldn't be too surprising if
something as mundane as Olds's new
16-valve 2.3 or even Pontiac’s old 2.5
Iron Duke winds up in Saturn instead.

Two new transmissions are being
developed for the Saturn: A 5-speed
manual and 4-speed overdrive auto-
matic, both relatively conventional so
they can be built cheaply. Same goes for
the structural design: No costly compos-
ite bodies over space-frame chassis, but
merely simple stamped steel panels
and conventional unitized design. Big-
gest innovation is the so-called "modu-
lar assembly”—subassemblies like in-
strument panels or rear suspension
modules will be built at substations,
then sent to the final assembly line for
installation.
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GM also talks about using flexible
automation (program the computers so
machines can perform several tasks)
and machine vision (robots with video
cameras that can actually see the parts
they're working on), among other ad-
vanced methods. Also, computer con-
trol of inventories, quality control—
even payroll—all tied to a central sys-
tem that can be accessed from the
executive suite or shop floor, thanks to
the wizards at EDS, the electronics
company GM recently bought.

GM anticipates excellant fuel econo-
my with Saturn: 45 mpg in city driving
and 60 mpg on the highway. And Smith
says Saturn, although it won't be GM's
lowest-priced car, will compete in the
same market against such leading im-
ports as the Toyota Corolla and Nissan
Sentra. But he adds that GM, after it
launches Saturmn, will continue to import
even smaller and cheaper cars from
Korea and Japan—including the Sprint
(Suzuki) and Spectrum (Isuzu).

Chrysler's Liberty

Chrysler Chairman Lee lacocca, hop-
ing mo doubt to cash in on some of the
Saturn publicity, told Wall Street auto
analysts that Chrysler would beat GM
to market with an import-fighter of its
own, dubbed Liberty. He showed ana-
lysts a plastic-bodied prototype of a
Colt-size 2-door hatchback, powered by
a 1.6-liter, 3-cylinder variant of Chrys-
ler's 2.2-liter Four, with mileage touted
as high as 75 mpg. The car looked very
Honda-like from some angles.

The Liberty prototype uses resin-
injected body (something like Lotus
uses, but much simpler and cheaper) to
test stronger, weight-saving compos-
ites. The Liberty can also be built in
modules, including the cooling system,
front end (fendershood/grille’head-
lamps), instrument panel, rear hatch (a
one-piece molding with glass and tail-
lights). Later, even the front doors may
be built as modules.

Advanced engineering features on
upcoming Liberty-type cars are said to
include electronic power steering and
automatic transmission, controlled from
a central microprocessor. It's suggested
that top-of-the-line cars with lots of
options and accessories will use up to a
dozen microprocessors, all multiplexed
to save weight and complexity.

Chrysler is relying more heavily on
advanced technology from outside sup-
pliers than GM, both in engineering and
manufacturing.

When lacocca visited Japan in April,
he recanted some of his earlier Liberty
hype. "l don't think there will be a
‘Liberty’ car, per se,” he told reporters
in Tokyo. Instead, he said, Chryslar will
apply manufacturing techniques it
learns from its Liberty project (original-

(Please tum to page 15£)
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YOU CAN EARN UP TO THAT AMOUNT

PART TIME OR FULL TIME

IN YOUR OWN
SHARPENING BUSINESS ¢

No Selling, No Inventary . . . Year Round
Cash Profits and YOU Set The Hours!

Yes, there's a lot of business walting for the man who can sharpén
saws, planer knives, jointer blades, wood chisels, sCissors, axes
and other garden, shop and home tools

SHARP-ALL does all these jobs quickly with precision
and at a big profit for YOU. You can become sharp-
ening Headguarters for carpenters. builders
lumber yards. factories. home workshop hob-
byists. And. you can start this Money-Making
business for less than 550

FREE BOOK tells how fo start your own
cparetime business whilg you are still
working al your regular job. People
bring in there work and pay Cash — over
90¢ of every dollar you taking in is cash profit

Does The Sharp-All Pay s~ -
YOU BET =

JOIN THESE SUCCESSFUL
SHARP-ALL OPERATORS —

$100.00 a day
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I made ower $100.00 a day
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Wanted to Retire
B I had dreamed of retiring for years,
but was alraid 1o quit my salaried job. |
had never used this type ol equipment,
but the Sharp-AN was real easy to leam, |
sharpened 30 blades my first week —
without advertizing at all. Now, for the
first time in my life, | can say that | am

content Fartis Comeling
Wallinghon, Temss 79085

Had to Quit His Job
W “'Bought my Sharp-All four years ago,
and it has done everything {and more)
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Our Free Book talls
how to start a profit-
able, lifetime home
sharpening business,
how we halp you grow,
how wa'll finance you.
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An Incredible
Special Offer
on Our
Original
Mini-Quartz

Additional Quantities—
Mo Limit—%2.99 each

Here's quartz accuracy made in America...al a price thal makes the savings
incredible! Order your first movement for $2.00 (Shipping and handiing in-
cludedj—save $5.25 off the regular price! Additional quantities are just $2.99
each, plus only 10% for shipping and handling. They're factory-new and guar-
anteed for 3 years! You'll also gel a FREE PAIR of brass hands with every
movement (call our toll free number for style of hands available on larger
quantitiesj, plus our Color Catalog and ''Clockmaking ldeas'' pamphlet. Order
by mail or telephone. But don’| delay...we must have your order postmarked aor
phoned in by October 30, 1985. Sorry, no foreign or C.0.D. orders. We reserve
the right to terminate offer earlier if supply is depleted.

—— S e S R S S SS S S e S S S S — ———— ——— i

W Limited Offer ... Call or Write Today!

DETROIT'S NEW ERA CARS
(Continued from page 151)

ly called Concept 80 when the project
was begun in early 1983) to cut costs of
its other new-car programs, including a
subcompact line planned for 1989,
code-named Z-body. The goal of Liber-
ty, he added, is to learn how to slash 20
to 30 percent from the cost of building a
domestic car by using new materials
and methods.

lacocca said, “The urgency of {Liber-
ty) is to try to build a car—we didn't say
what car—and, through new manufac-
turing processes, take $2000 (in cost)
out of the average car.”

In May, Chrysler showed the same
prototype to its shareholders at its an-
nual meeting in Anaheim, California,
referring to the car as "Liberty 1"

"Our goal is to build it in America,"
noted lacocca proudly—although his
public relations people a month earlier
insisted that the prototype was “an idea
car that's part of the Liberty project . . .
not the Liberty car.’ Liberty, in faet,
‘was not a car at all, they admitted, but
basically “a project” to learn “‘how you
can efficiently build a small car in the

Dept, PM105 i

P.O, Box 629 '@I Address

U.5. to compete with imports.”
Confusing? Certainly. lacocca added

Lake Geneva, WI 53147
Call Toll Free "—_— City, State, Zip

14”%%&%—%&3‘; ﬂ Credit Card NO» ;— -—
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fuel 1o the fire at a press conference in
Korea, where he observed: "'Liberty is
an advanced development project that
will develop into a car or series of cars
around 1989 or 1990, Where we might
be building those cars in 1989-°90,
using the best of the Liberty concepts,
depends on the strength of the dollar.
There might be a great deal of it built in
the Far East, some in Korea and Japan,
hopefully much of it in the U.5."

Chrysler meanwhile has asked its
Japanese affiliate Mitsubishi to ship it
up to 200,000 subcompacts a year,
including 1-liter minicars, and will
jointly produce sporty small cars de-
signed by Mitsubishi in a new U.5.
plant in 1989, lacocca also has speculat-
ed that Chrysler's new parts-buying
partnership with the Korean conglom-
erate Samsung could lead to small-car
assembly in Korea in early 1990s.
Those Asian ventures cast further
doubts on whether Liberty will ever
become a full-fledged car line, or simply
remain a development project.

Ford's Alpha

Similar doubts linger over the future
of Ford's Alpha project, although Ford
officials say they've already begun in-
corporating elements of Alpha's ad-
vanced manufacturing techniques—
modular assembly and so on—in some
of their newest cars and plants, includ-
ing St. Louis (Aercstar) and Atlanta
(Taurus/Sabla).

Az for the Alpha project itself and the
prospect of building a total car, "It's
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mainly a paper program right now,”’ says one Ford market-
ing official. Another describes Alpha as "a fundamental
approach to designing cost-competitive small cars, as well
as our factories of the future, incorporating leading-edge
technology.”

Paul Guy, director of Ford's Manufacturing, Engineering
and Systems office, says Alpha "will lead to major changes
in the systems and design procedures we use. It's a re-
axamination of the whole process of designing, manufactur-
ing and marketing our products.” Guy said the Alpha
project was established in early 1984 and now has 30 full-
time participants, including members of the technical and
strategic planning staffs. Eventually, design and manufac-
turing people from Ford's European operations will be
assigned to the project.

One objective of Alpha, Guy said, “is to produce a cost-
competitive, high-quality, world-class small car, not neces-
sarily a domestic small car.” Our Alpha illustration shows
Ford's next generation small car, which will include Alpha
project techniques but will probably not carry an "Alpha”
nameplate. Guy added: "This is a worldwide effort. The
{Alpha) concepts and technology will be made available to
all our worldwide operations.”

One exception: Ford has no plans to include its Japanese
affiliate, Mazda Motor Corp., in the planning of Alpha,
although Mazda will play a key role in the development of
other future Ford small cars. Mazda will supply engineering
and parts for a new sporty subcompact Ford will produce in
Mexico in 1988, and it will build a high-performance, front-
drive compact model for Ford in Flat Rock, Michigan, in late
1987 that will replace part of the Mustang line.

Far East ps

Ford has also talked with Mazda and its Korean affiliate,
Kia Industries. about importing a new 1-liter minicar that
Mazda will unwveil this fall in Japan. Ford may buy a Korean-
built version of the car from Kia in 1987-'88 to slot below
the Escort in the U.S. As with Chrysler and GM and their Far
East partnerships. Mazda's growing involvement in Ford's
future small-car plans could preclude Alpha ever develop-
ing into a formal car line. Regardless of the fate of Alpha and
Liberty, a key ingredient of both projects (as in GM's Saturn
program) is to develop new ways of designing, engineering,
building and selling cars that are faster and cheaper than
the present systems.

As Dr. David Cole, director of the University of Michi-
gan's Office for the Study of Automotive Transportation,
observes: “It's important to realize that the products
themselves are not that revolutionary. The new processes
will be far more important.”

In 1984, GM produced only 1142 cars per employee each
year. Ford built 16, Chrysler 18%%, and Toyota an astound-
ing 66.7 cars per employee! So Detroit has a lot of catching
up to do. Says Cole: “"All the companies expect to employ
some ‘leap-frog' technology in both hardware and electronic
integration on the shop floor.” The new processing systems,
he adds, will be “far less labor-intensive than anything
we've seen,” which will help reduce production costs.

Manufacturing efficiency

The automakers hope to bring the manufacturing engi-
neers into the development process sarly to ensure that
manufacturing efficiency is considered in designing the
vehicles. Suppliers will work closely with designers and
engineers—traditional partmakers like Rockwell and Eaton;
newer, high-tech firms like Motorola, IBM and Hewlatt-
Packard; and materials experts like DuFont and 3M.

Just how successful these efforts are in integrating new
systems and technology and reducing costs will determine
to what extent all three domestic programs—=Saturn, Alpha,
Liberty—will be true import-fighters. ™
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Here’s a common sense guide to the new thinking thermostats.

he homeowner trying to

pick a thermostat today

is much like a kid in a

candy store. There's just

toa much to choose from.
Computerized, programmable,
solid-state, energy-efficient or
just plain "smart”'—there are
literally hundreds of thermo-
stats on the market, using the
most up-to-date technology to
help save you energy. The chan
on page 158 lists some of the
major brands available and tells
what each will do.

Faced with all this sophistica-
tion, it's sometimes hard to re-
member that an automatic ther-
mostat's job is essentially a
simple one: to tum down your
home's heating or cooling when
it's not required and to tum it
back on automatically when it is.
Keoping that job in mind,
though, can help you save mon-
ey and avoid some unexpected
pitfalls when you go about se-
lecting a thermostat.

The reason an automatic ther-
mostat can save you money is
because a cool house loses heat
more slowly to the outdoors
than a warm house (we'll be
talking here mostly about heat-
ing; during the cooling season,
of course, the direction of heat
flow is reversed but the princi-
ples involved are the same). The
cooler the house, and the longer
the period of time it's kept coal,
the more you save on your heat-
ing hills.

You could, if you wanted to,
achieve the same savings with-
out an automatic setback ther-
mostat by simply turning down
your manual thermostat when-
aver you didn‘t need heat, and
turning it up when you did. But

BY LEE GREEN

you'd find yourself waking up to
a cold house each morning, and
coming home to a cold house
when you retum from work.

Even under the least optimal
conditions, a setback thermostat
is likely to save you some fuel. It
will guarantee you at least six or
seven hours of sleeping time
reduction even if you forget to
turn back the heat before going
to bed. Besides, you can cut
back your nighttime tempera-
ture to as low as 50° if the heat is
set to rise before you do—so you
can avoid frosthite getting out of
b

An automatic setback ther-
mostat’s main job is to provide
the savings without the discom-
fort. And what the tharmostat is
required to do to accomplish this
job depends upon your house,
your heating system and the
way you live.

Dally setback cycles
Turning down a thermostat
doesnt really begin producing
significant savings until the
house has just about cooled
down to the lower temperature
you've selected. Until then, any
reduction in heating costs dur-
ing the cooling-off period will be
offset by a corresponding in-
crease later while the fumace
reheats the house. If your house
takes, say, 2 hours to reach the
lower setback temperature and
another 1% hours to retum to
the comfort temperature, 3%
hours of the total setback cycle
time will produce little energy
saving. In other words, a cycle of
less than 4 hours or so won't do
you much good. If your house
can cool down to the set tem-
parature and reheat within 2
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hours, then 3 hours will be your
minimum woerthwhile setback
cycle time.

Generally, masonry homes, or
homes with steam heat, take
longer to reheat than those with
hot air or hot water heat. And
the length of time required will
depend on how many degrees
you lower the thermostat set-
ting for setback, the heating
capacity of your furmace, the
outdoor temperature and how
well-insulated your house is.
Tha simplest way to tell is to try
it. Manually turn down your
existing thermostat on a cold
day, and time how long it takes
the room temperature to drop to
the new setting. Then, reset the
thermostat and time the reheat
portion of the cycle.

The point of all this is to
determine the maximum num-
ber of cycles per day that can do
you any good. Thare's no paint
in paying extra for a thermostat
Jjust to get more cycles than you
need. Experience has shown
that, for most people, a two-
cycle-per-day thermaostat is ade-
quate. If there's someone home
all day, and you don’t normally
turn the heat down except at
night, one cycle per day is all
you really need.

Weekend

If you like to slesp late on
weekends, or if you turn down
the heat from, say, 9 a.m. to 2
pm. on weekdays but don't
want to on Saturday and Sun-
day, a thermostat with provi-
sions for different setback times
and temperatures on weekends
is for you. There are several
arrangements available on o
day’s tharmaostats, varying from
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the capability of programming
each day of the week separate-
ly (summarized on the chart in
the Day of Week column as 7
days) 1o the simpler ones that
offer only one combination of
cycles each day (1). In be-
tween are the ones with which
you program 5 weekdays iden-
tically, but permit a different
program for the two weekend
days (5/2) and those that keep
the weekdays on the same
schedule but let you program
the two weekend days inde-
pendently from each other
{5/171).

Skip and vacation
controls

Automatic thermostats
don't vary their routine. They
don't have late parties, go on
vacation, take days off from
work or just simply change
their minds about what's com-
fortable. But you do.

Since you want your ther-
mostat to make your life easi-
er, and not to dictate how you
should live, it's important to
have a convenient way to over-
ride the thermostat's pro-
gramming. If, for instance,
there’s a movie on the "Late,
Late Show' that you don't

want to miss, and your ther-
mostat is programmed to turn
the heat down to 55° starting
at 10:30 p.m., you might find
yourself thoroughly chilled by
the time “Casablanca' is over.
Or, if you and your family
decide to take a winter vaca-
tion, your thermostat would
continue switching your fur-
nace on and off at the same
times whether you wera there
or not.

You could, of course, repro-
gram your thermostat when-
BVer you wanted it to depart
from its normal routine, but
reprogramming can be tedious
and complicated. A much bet-
ter solution is provided by the
thermostats that have a simple
skip control—o skip one
change without affecting sub-
sequent ones—and a vacation
contral—to lock the thermo-
stat at the desired tempera-
ture setting until it's instruct-
ed otherwise.

Different thermostats have
different labels for skip and
vacation controls; many in-
volve several steps of pro-
gramming. The chart lists
those that let you make the
settings with minimum fuss,

How setback
thermostats work

The number of cycles possi-
ble per day, the presence or

T
Lo
e

absence of weekend program-
ming and skip and wvacation
controls are, for most people,
the features of greatest impor-
tance in & thermostat. There
are some other important con-
siderations, dealing less with
what the thermostat does than
with how and how well it does
them. Let's take a closer look
at automatic thermostats.

In its simplest form, an
automatic thermostat is a
clock-operated switch, chang-
ing settings back and forth
between two temperature set-
tings at preset times. Tradi-
tional mechanical designs,
first introduced in the '30s,
still work that way. Although
today’s mechanical thermo-
stats are much more flexible
than their early ancestors,
they are basically electric
clocks with a8 mechanism for
tripping a mercury or snap-
action switch.

Maore recently, the electron-
ic thermaostat, a child of micro-
computer and digital-watch
technology, has arrived upon
the scene, and is grabbing
most of the advertising head-
lines. The electronic models
offer the possibility of much
more sophistication in pro-
gramming timing and control
functions. But both types of
thermostats have their advan-
tages and disadvantages

The earliest mechanical
thermostats used a.c.-operat-
ed clocks, powered by a pair of
wires separate from the fur-
nace control circuitry. This led
to 3-wire and 4-wire installa-
tions, as opposed to the 2-wire
systems typical of nonauto-
matic models. The extra wires
made conversion from nonau-
tomatic to automatic thermo-
stats a difficult one because it
involved  stringing  wires
through existing walls.

When the energy crisis of
the "70s created a renewed
interest in replacing thermo-
stats, the indusiry responded
with battery-operated clocks
on their thermostats; the bat-
teries automatically recharged
whenever the thermostat
wasn't calling for heat, These
thermostats—they re still
around—require  only two
wires, so they made easy do-it-
yourself installation possible.

Typically, a mechanical
thermostat is programmed by
positioning removable pins
onto a rotating dial, Some will
permit as many as three cycles
per day, but none of the widely
available ones allow different
settings for weekends.

An electronic thermostat re-
places the clock mechanism
with a solid-state electronic
clock, and the removable pins
with a programming keypad




The “smart" operation and the
memaory of the electronic mod-
el's microprocessor make pos-
sible a variety of fancy fea-
tures. Besides programming
for weekends and vacations,
they can even keep a running
record of the energy you use,
or computed turn-on times to
adjust for warying weather
conditions.

Picking the right
ng the rig

Even though setback ther-
mostats aren’t that expensive,
they can be complex. It's im-
portant to choose one that not
only suits your comfort needs,
but one that will install and
operate without problems.

Early battery-equipped me-
chanical thermostats had
some problems with battery
life and replacement availabil-
ity, This situation seems to
have cleared up. Howewver,
some mechanical modals, the
Honeywell B082 for example,
still operate on special batter-
ies that are available only from
dealers.

If you have a heat pump,
keep in mind that heat-pump
systems present unusual prob-
lems to setback thermostats,
especially mechanical models.
Because the process of reheat-
ing the house after a sethack
often requires more heat than

A First Alert Autostat (round)
B. Emerson 1F70

€. Deita Dore Tybox 34

D. Quad 5ix Magic-5tat 2000
E. P5G Compustat

F. Harper-Wyman Pro-5tat T5020

G. Honeywell CT352

H. Hunter Energy Monitor
I. Jade 13000

d. American Stabilis Digistat
K. Robertshaw T&0

L. Sears Thrift-T

M. First Alert Autostat [square)

N. Johnson T100

Typlcal 4-wire heating/cooling hookup: green, yellow and white

wires

go to marked terminals; red heat and red cool terminals are

Joined by jJumper wire. If your wires aren't color coded, mark them
with tabs before removing them from old thermostat.

the heat pump can supply.
most heat pump controllers
will automatically switch in
expensive-to-run  resistance
strip heaters to make up the
difference. Thus the net cost of
reheating can easily cost much
maore than was saved by the
setback.

Several manufacturers pro-
duce sethack thermostats for
heat pumps (indicated by HP
on the chart).

These thermaostats, most of
them electronic models, can
adjust their programs to avoid
inefficient operation. If you
have a heat pump and are
planning to install an automat-
ic setback thermostalt, make
sure the thermostat you select
is compatible with a heat

pump. We've noted the ther-
mastats in our chart that are
suitable for such service, or
which also are available in a
heat-pump verston.

Electronic thermostats can
also suffer some annoying
problems. Many models, even
though they incorporate a bat-
tery to power their electronics
and maintain the program’s
memory, use the power line's
G0-cycle frequency to time
their solid-state clocks (these
are identified on the chart as L
in the column headed Clock
Timing). As a result, any pow-
er outage, even a briefl one,
will cause the thermostat's
clock to drift off the correct
time. This situation doesn't ex-
ist with mechanical clocks

equipped with battery backup:
The clock just continues to
chug along on battery power
during a power outage.

To make matters worse for
these electronic models, some
heating systern control circuits
create their own power “'out-
ages.” Many automatic wvent
dampers and zone-valved sys-
tems cut the supply of electric-
ity to the thermostat during
pant of the system’s operation.
The result, to a thermostat that
depends upon line voltage for
timing, would be a never-end-
ing demand for resetting the
time-of-day. To avoid this, you
must install a separate relay to
isolate the thermostat’s power
source from the heating sys-

tem circuitry.
Some of the electronics
(marked with a B on the chart)

have gone completely to bat-
tery operation, with the timing
circuits independent of the
power lines. These avoid the
problems associated with loss
of power. The PSG Compustat
is one such model. However,
like the mechanical Hon-
eywell, the Compustat uses
special batteries; this could be
a nuisance in case of an emer-
gency failure. The other ther-
mostats marked B on the list
use commonly available bat-
teries, a real advantage.
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Another difficulty  with
some electronic units is the
often peculiar logic required 1o
program them. The Johnson
T100, for instance, requires
you to enter the starting vem-
perature for each cycle, not the
temperature you wish to
reach. And the Quad Six Mag-
ic-5tat requires programming
to occur at the time you wish
the cycle to change: If you
want to switch on heat at, say,
5 a.m., you must get up at 5
a.m. to program it.

Moadifying programs usually
calls for a review session with
the instruction manual, and
can take a good deal of time.
The Robertshaw T80, for ex-
ampla, requires five key-
strokes to set the time, five
more to set the comfort tem-
perature level, and 23 key-
strokes to set the first day's
two sethack cycles. After that,
you can either copy that pro-
gram te another day (four
strokes for each day), or use up
to another 28 strokes for each
day you wish to program dif-
ferently.

Heati

The major gquestion you
must answer when you're
buying an electronic thermo-
stat is that of compatibility
with your heating systems’

controls and circuitry, Home
heating system controls are
astoundingly  nonstandard-
ized, and some existing instal-
lations—including many that
work well—are not only trib-
utes to the installer’s ingenuity
but worthy monuments to the
late Rube Goldberg.

able to all the variations is
well-nigh impossible. Trying
to write a comprehensible in-
struction manual to cover all
the situations in which the
thermostat would work well is
just as awesome a job. Me-
chanical thermostats make the
task a good deal simpler, if
only because they're easier for
both homeowners and service-
men to understand. The elec-
tronic models tend to be hard-
ar to adjust in order to cope
with a heating system’'s pecu-
liarities

How can you be sure that
the thermostat you choose will
work with your heating sys-
tem? That's not always easy to
answer. Even the instructions
supplied with the thermostat
don’t help much—they're
packed inside the package,
and you generally don't get to
read them until after you've
bought the thermostat.

Probably the closest thing to
a universal electronic setback

thermostat anyone has come
ap with is the First Alert Auto-
stat—and that isn't really a
thermostat at all. The Autostat
s an add-on electronic timer
that can be programmed to
readjust your existing nonau-
tomatic thermostat at prese-
lected times.

The Autostat comes in two
versions: one for round ther-
maostats and one for rectangu-
lar ones. Both versions are
battery operated and com-
pletely independent of the
power lines. The Autostat can
be programmed for two cyclas
per day, and handles week-
ends with a 52 armangement.
Its greatest advantage,
though, is that if your existing
thermostat controls your heat-
ing system properly, the Au-
tostat won't create trouble.

The Autostat isn't without
drawbacks, however. Since it
attaches to your existing ther-
maostat, the complete installa-
tion can be twice the size of a
thermostat alone—a possibly
jarring note in your decor. The
Autostar won't work with mul-
tistage heating or cooling sys-
tems, nor with heat pumps.
And the motor that changes
the setting on your old thermo-
stat makes a loud whirring
noise every time a setting

is made.

In general, wvirtually any
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electronic thermostat will be
compatible with your heating
system if it's a simple, 1-zone
system, and does not cut off
electrical power to the thermo-
stat. Electrical interruptions
can come from a fumace with
spark ignition, electric vent
dampers, zone valves or an oil

these functions (marked H/C
in the Comments column of
the chart). For a multistage
heating and/or cooling system,

lfmmmlltummfumua
mostat and getting it to work

do the job. A professional con-
tractor can usually give you a
performance warranty.

If you buy the thermostat
and do the installation your-
self, and run into a problem,
call the manufacturer and yall
for help. Many manufacturers
maintain toll-free hotlines for
that purpose. Chances are
pretty good, however, that you
won't need any help. In fact,
the only help mmlikﬂrm

SOURCES

CEMCOD, Fx. 2, Box 2884, Piney Flats,
TH 37686

Daka Dore Corp., 11400 Rockville Pilos,
Mo, 750, Rockvills, MD 20852

Emerson Eleciric Co., 8787 HReavis
Road, St Louis, MO 63123

First Alere, TBO MeClure Bd., Aurom,

Harper-Wyman
Hinsdale, IL 80521
Honeywall Inc.. 1085 Douglas Dr. N,

Intertherm Inc., 10820 Sunset Office
Dr., 5. Louis, MO 83127

Jade Controls. Bow 271, Momclair, CA
91783

Johnson Controls Inc, 1250 E. Diehl
Rel., Naperville, IL 60540

PSG lnclulrbu Ine., 3753 Flaza Dr.,
Ann Arbor, Ml 48104

Robertshaw Controls Co.. 100 W. Vie-
toria, Long Beach, CA BD805

Sears. Sears Tower, Chicago, [L 60684

Sunne Controls, 4720 SE. 17 Awe,
Portland OR 7202

Trana Co., 3600 Parmmael Creek Rad.. La
Crosse, WI 54601

Valera Corp.. 428 Fourth St.. Annapo-
lis, MDD 21403

POPULAR MECHANICS & OCTOBER 1985



CHANGE YOUR OIL
AUTOMATICALLY!

FAMOUS EPISCOPE HOME THEATRE

PROJECTS PHOTOS. PRINTS, STAMPS,
SMALL INSECTS, SKETCHES,
COINS, GEMS IN NATURAL COLOR AND
TRUE TO LIFE ACTION!

Thiz BRAND-MEW EPISCOPE PROJECTOR projects
directly from snapshots, books, even solid o
jects Iike coins, mineral specimens, etc. Fine
reflector and mirror system, Hi-intensity projec-
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MNow, if you can open your car's hood — you can
change the oil. Our powerful OIL CHANGER PUMP
finishes the job in mere minutes. Mo squeezing
under the car . . . no mess . . . done in no time.

Pump attaches to car battery with alligator clips.

WITHOUT | Suction Tube goes down dip-stick tube — other
¥’ end to bucket or receptacle for dispozal of aold

RELOADING! r oil. Pumps up to 2 liters per minute . ., . pays

for itself.
Mo. 1120—0il Changer Pump ....................514.98

Send Order To. FOSTER-TRENT, INC., DEPT. 522-1
2345 BOSTON POST RD., LARCHMONT, N.Y. Ium.l
Include $1.90 Postage & Handling.

No CO2 Cartridges R:qmrud

Exciting to handle . . . all the heft and balance of
a real 45! Authentic “cock and slide” pump
EL‘:[i:ﬂFlﬁ Pcllwig#”F Fire; .11:5? Fe{I!Iet:& Iat ?1 T&”"m
VEFOCI 1] ee Br SECon Ip NOIas up
to 20 BB's. Fires Darts and .17 Peliets aiso, ONLY.. S 95
Economical — no CO2 cartridges required. A
f?hgllflng ugitlgll far 1IE::a‘.-ill1htarglat and varmit chasing.

atety es. Weighs a hefty 1 Ib.-8 oz, Maxi-
mum Range 150 Yards. Mot sold in N.Y. or N1 SHOOTS DARTS
No. 2270—Marksman Pistol .. 24,85 AND
o, 2089—Box of 400 BB's $ 298
No. 2100—Box of 700 (177 can veisis§ 39 PELLETS TOO!
No. 2104—Box of 12 Darts .. veec .98

AN, SHTE ITEM MO, DESCRIPTION PRICE

Shipping & Mandiing § 1 EE

Y. Eiaio customers pledgde and sahes laa I

Gel these professional advantages al no exira cost
when you take Locksmithing Institute training.

BE A LOCKSMITH!

Learn the money-making art of key machine, locks, keys, parts, due to rising crime. The Institute,
Locksmithing! Home study with the  picks—all at a price many grad- of course, can't guarantee you a
famous Locksmithing Insti- uates say would be fair for just the job or income, but we have suc-

tute Is like an actual ap- instruction! cessfully trained thousands of
reanticeship...In your men and women with basic me-
pOW'N wellp-equipyped BTART NOW! chanical aptitude in this mosi
lock shop. You work  |n mere weeks you can be ready to  essential profession. If you can
under a Master Lock- make money copying keys or in-  study at least 1 hour a week, we
smith instructor, re- stalling locks. Later, you can get can do the same for you. Write us.
ceive your own electric  Into even more profitable areas of I1 r:auld be the key to a new futura!
locksmithing. Our course also in- Approved by N.J. Com-
ElUdEE a special unit on Fire and rl E.i \. mizzioner of Education.

é,llar Alarm Systems—another | | State Approved Diploma.
field with new earning potential ‘x:;f

LOCKSMITHING INSTITUTE

Es!ahllshed 1848 = Division of Commercial Technical Institute
m Lrttle Falls, New Jersay 07424

SEH[I T[II]Mr FEIH FREE BOOKLET

r‘----_*----‘ L B L 0 B 0 B B 0 B 0 B 4 B2 B 1 B B} - ...

TO: Locksmithing Institute, Depl. 110-115 Little Falls, Mew Jersay 07424

Please send FREE Op-  NAME__ -
portunilty Booklel and ADDRESS.
sample lesson mafte-
rials. Mo obligalicn. No
salesman will call, BTATE. — £IF.

[0 Check hare if Véteran
T TP LR DR DL L L L

! Ui have alresdy “The lessons,
masier keyed matereals and in-
my Eiks Lodge structors were
and 38 apart- EXGELLENT . .
ments. .50 you i reslly enjoyed

|

L]

]

]

]

see my lpchsmith course i8  the Locksmithing course. Am =
[]

]

]

]

practically pald for! | was telling my friends about the

never 50 enthused with les- course, as it is well worth
s0ns in my entire life!” the tuition.™

Adelinda Orsl, Ir., Frank R. Bishep,

RArusa, Calil, Halt, Mich,

CITY.




BUILD YOUR OWN GRANDFATHER CLOCK

55200

1-n|:iucHn-n mowerman] and dial)

® Do-it-yoursall casa
kil, parts pré-cul

= Finished clocks

= Solid 3/4" hard-
woods: black
walnut. cherry, oak

= Hgdrloom quality

= Factory direct prices

= Solid brass Wast
German chiming

MECEsSary
WRITE FOR
FREE COLOR
CATALOG

CLOCK COMPANY
WORLDTES LARGEST MANUFACTURER
OF GRANDFATHER CLOCKS
Depi. 1718 Emparce indusinisl Park
Frirhope. Alabama 385K » Phone 1.208-808-7116
| am inlerested in O Do-l-Yourssd! Kis
O Finishad Clocks:

Name
Strast

State Zip
[plamse parini)

Dnntpay

chr!l pay  Righ  replacemest
pricas Ror broken of damaged
plastics, from  racsators o
sailboards  You cEn  repai
plaslic Buls §nd cychs PR
skiis, safboards, recreabonal

anid heuserah products
HOT &I HAND TOOL

GHIBLI

FROM SWITIERLAND
CALL O WRITE FOR BACCHUEE #G JEFLE

brian r. whits co., IR,

313 hanry stallon road
ukiah, califomia §5482

(POT) 482-9705 T
M (LEISTER]

ROnEgwn, (207) Ba4-1

I color all over the gun,

GOLDEN GUNS (Continued from page 110)

Just what do commemarative arms actual
of actor John Wayne. Winchester issued
as part of a 300-unit set. Inset shows detail of the Model 94's distinctive stock medailion,

The “presentation’” grade is finished in
Colt Royal Blue, lavishly hand engraved
with tasteful floral patterns and embel-
lished with high-relief gold inlays. lvory
stocks, where they are allowed by law,
and a glass case sat off with Tyrol red
velvet round out the presentation, cur-
rently priced at $20,000. All three
grades represent prime examples of the
master-engraving and gunmaking arts.

But it's not necessary to spend thou-
sands to become a commemoratives
collector. The factory list price on a Colt
SAA 45 revolver finished in plain blue
and packed in a cardboard box is
$699.95. For about $4 less you can own
the same pistol issued in 1971 as one of
5000 NRA Centennial commemora-
tives, or one of the 900 issued in 1970
for the Missouri Sesquicentennial,
There are still some decent buys for less
than $1000, and there's still room for
commemaorative arms to appreciate as
an investmeni. The two pistols just
mentioned originally sold for $250 and
$220, respectively.

A great deal of the difference in price
will be determined by the nature and
the extent of ornamentation engraved
on the gun’s metal parts. Lesser priced
arms are often roll-engraved, a process
that transfers engraved characters on
the rim of a disc to the gun metal as the
disc rolls across it under pressure. Etch-
ing is the next level, and can be me-
chanical or acid-solution, both of which
allow more intricate scribing of letters
and scrollwork. Hand
engraving is by far the
maost costly, and there
are not that many practi-
tioners in the field.

The three rules that
really count for the be-
ginning collector and
the weteran alike are
“condition, condition
and condition.” The fin-
ish should be perfect in
every way., with no
signs of wear. Gold in-

lays should be a uniform  pazcad dr.

:mﬂ:?lnthhm it:th:HFl:imlwmk
is John \Wayne

shiver aved Model 94 in 1981

without discoloration on backstraps,
trigger guards or other places where
handling is likely.

The arm should never have been
fired—nothing diminishes the value so
fast. The presentation box should be in
perfect condition, and it should contain
all the accessories that came with the
gun—inciuding special books, medal-
lions, ammunition, cleaning tools or
black powder accessories.

Before you start collecting, get to
know your local gun dealers a little
better, and find out if any of them
already deal in commemoratives. At-
tend the gun shows held in your region,
and don't be timid about asking all the
questions you want. Find a dealer you
can trust. Make sure that if you're not
happy with the arm, you don't own it
Several monthly magazines can alert
you to new issues. You may be getting
in on the ground floor of what may tum
to be a handsome investment.

Bob Cherry likes to tell the story
about the guys he plays poker with on
weekends. He told them back in 1961
when the first modern commemorative,
the Colt derringer, came on the market,
"¥ou know you guys should buy one of
these Geneseo Commemorative Calt
derringers for $27.95, because you're
going to lose more than that tonight.”
Mot one of them would buy the tiny .22,
now valued at $495.

I guess we've all had opportunities
like that.

Colt issued this .45 callber New Fromtier in 1966 to commemo-
rate the Abercrombie & Fitch Co. department store, The value
of the Abercrombie & Fitch commemorative issue has in-

In 20 years, from 5275 when lssued to a

current price of 51950,
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NEVER RENT AGAIN!

X . 1)

Folding Utility Trailer

NEVER borrow a
trailer again either.
NEVER even take

up garage space
storing onal

Meets or exceeds all U.5. Du.ElHM|
of Tranaporiation (DOT) regu

2 YEAR LIMITED
WARRANTY

¥ TR BT ERE 02 o

fat a1 0 akpy ,_‘_\_‘_‘_-1-_

Saves time, space, money and work...it even
saves wear & tear on your vehicle!

2-wheal iravel corvenisnce and d-wheel foldability! That's the ascret Foldabitty The average oty
Bl My 060 [he job of haeling . the problem s whers 1o siore 4. The EWhesl Wonder® alenaies
slorage problems. Casily and quickly iolds down for Spa0D-Saving SIOFRQE when you'™e 0one. A big oomy
carry-all lor hauling, a compact Sttke ref-away lor sianing! And DECALSS the Bed M, you cutl down on DAcK
;lrn.nm?alihmg Rol Bhything with whesls fngH1 oolo Ihe bailer, _ewes your ATV, Whan you're Bacugh, @
quichly Salds up, safely locks, and smoothly wheels asay!

Judge lor wall, Try the B-Wheel Waonder FREE of obagation 1o keap 4. Full il bo work. losd it up arsd
iy i oul i e bow reditly mnd compactly i stores. It you're not 100%; salistied wih i send your iaior
back for a ull, complate retund._including shipping and handling charges!

Migil in your order todey... s sasy! Credit card bayess can also call Toll-Fren, 24 hows-a-cay, 7 days-a
ok -— BD0-ZI8-5000. [In Nebraska—800-842-BT77 )

PLUS FREE GIFTS!

S Ve iy M - Whes! Weades. _yours 10 heep, shelBel of 001 you
dacids 1o kesp your orosr. Thay re simgly cur way ol doeg sdsyihing s
SR 0 Gy 16 1P Ihe B Whes! Wonder

FREE._ .3 Busge Cordi, Osa 24° ind ota 40"

FREE. . Maavvy-duty §'010° 18ep, maoe of 2igh oarasty 1010 soeve [0heitylens
el ke peotichng yoer Faim: sgainat ihe slesenis

FEEE,..Vehsabie Sarpeioe Fres G0 Frpm 0w s aesniony ol unsgs
progciy

Mo treilevs v shipped cutaide Ihe confinenfal U 5

Save at least 55% over average retail prices for a comparable trailer.

519999,

That's $250 LESS than anything similar

Eoprpgs 1604 0 | stk b * Wil Whirades i rngeaiorn] Eciemiaci o (12 | b, b Pocaiart f P Taomam

Save 104 an O SO e DAL
A Oy By just Ihe RCI
CUSSOITE PR, e, Fusight coArE VIEY
ot whar pou
ot e L

Bacaise of 8 spectat

The heavy-duty tili-bed traller that folds up and stores In 2 feet of
space...folds out to a big 4' x 8° half-ton trailer when you need itl

Fold to snuggle up agalnst a garage wall and take up just 2 fi. of space!

e
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e
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T T et it ey
oading crmdey

Burcars fegh-apens
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Special Bonus Offer-
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Free Catalog
d & 2 Discover

the newest
@I‘

in high tech
ideas for
your home,
shop and in
- the office.

Browse through the colorful pages of our catalog,

chiock full of uniqua and fascinating values for the
hobbyist, student and educator. Head about our
many telescopes that will bring Halley's Comet in
view for this once-in-a-lifetime event. miCroscopes
that range from pocket-size 1o 4-objective; Bx 10" color
enlargemants you can make froem slides in less than
3 minutes in daylight; high-lach electronics plus
an array of an Also featured are

for health and mmm:, and the
unusual in hard-to-find uulul tools designed o
make jobs around the home and business easier
and more anjoyable.

Write today for your FREE copy.

SERVING HOBBYISTS SINCE 1942

Edmund Scientific Co.
Dept. 2103, 5211 Edscorp Bldg., Barrington, NJ 08007

Vapor Carb Gets
5-Times Normal i
Eas Hlleam‘:‘

"m Ilhrn‘:nnnﬂc wwm‘:’m

ta 31 m IS0 VE % I.lﬂlgllﬂll'1
w:uuw-“mnm PGl
unil is safe, mmumm
WLMQHLM Bhock
zor “box” or have it vy
nq. m-‘uﬂl‘bmmﬂfﬂuﬂm
it's vaporiz

ed, drawn into air
ﬂunsr.lmquhfurhm automatic Join Road
Tast Toam. Provide data gt How-To Manual
Frea Offer limitad, act nowl for free Road Test Appli-
cation, Hi-Mileage Report, Guaranies detaks!
c Carb Ressarch Cantar, cest. 10

Box 1 Foyil, OK T4031

= MORE MILES PER GAL—IMETANTLY!
* MORE HORSEPOWERI FITS CARS, TRUCKS

 GUICKER STARTS—FASTER PACK-UP
FACATE LS ¢ el bl e s e nove sreanticn UL S Palbent
F11 805 Mot jus & gimmick bl @ rial §uper GiS saver |
Audomabically comects ovmrmoh miniune. 2. Makes angung
Buhn 15 gate air for every gal pas. Gas prices going up
Owrder v Flaimila for §10 94 (Save: 2 for $X0U08)

un:wtm a7 FREE
Boutre Qresn, MO $3334 e
0-Day Monwy-Beck Dussnies [ ]

Home Business Directory
Exciting Free Details. Write:
Box 2019-PM
New York, NY 10163

WORLD-CLASS SUPER SEDANS
{Continued from page 95)

noses with flush headlights that make
them look 1000 percent better. Sleep-
er of the year is the new B6-hp, 1.9-
liter engine for the Escort and Lynx.
The HO version of this overhead-cam
Four has multiport fuel injection, good
for 115 hp (@ 5400 rpm and 115 Ib-ft.
of torque (@ 4600 rpm. Combined
with the GT package (called XR3 on
the Lynx), S5-speed transaxle, 3.73
final drive ratio and 195/60HR15

| Goodyear Eagle GT tires, this is one
fun car that's fast, agile and modern
enough to have run away with our
Pocket Rocket Comparison Test (page
76, Aug. '85), had it been available.

| Pontiac Advanced Radio Concept adds full
radio control to the steering wheel hub.

Biggest change in Ford's carryover
rear-drive cars is the addition of multi-
port sequential fuel injection to the 5-
liter VB, It's sasy to spot because it
incorporates a large and elaborate
aluminum intake plenum. Base en-
gines develop 8 percent more power
(160) and & percent more torque
(280), but the HO engine used in hot
versions of the Mustang, Capri and
Mark VII is down 10 ponies from 210
hp last year to 200 in "86. All is not
lost, however, because torque is up 20
Ib-ft. to 285, and the Mustang we shid
around the test track felt just as strong
as last year's.

The ears have it

In what sounds like a successful
attempt to one-up Delco-Bose, Ford
will introduce a new top-of-the-line
Ford-JBL sound system in the '88
Continental. JEL is one
of the biggest
namas in quali-

| &2

ty loudspeakers widely used in pro
sound studios andlive concerts. The 4-
amp, 140-watt system features a Ford
receiver and cassette player with 12
JBL speakers. The clarity and re-
sponse of the system is uncanny, espe-
cially for high-guality metal tapes.
This is one car stereo you'd want for
your living room.

New strategy at AMC

Jeep, the brand name that doesn't
even sound right unless you say 4-
wheel drive first, has taken a fresh
look at the compact pickup truck mar-
ket. Realizing that many of the trucks
sold never see serious off-road duty,
AMC will now offer its first 2-wheeal-
drive pickup since 1947, The all-new
Comanche will, of course, come in
4wd as well, with a choice of 4wd
systems, either the part-time Com-
mand-Trac or the full-time Selec-Trac
both having shift-on-the-fly capabili-
ty. A prototype Comanche was includ-
ed in our 4 x 4 test last month (see 4-
Wheel-Drive Pickups— Torture Test,
page 84).

In that encounter with the Coman-
che, we found the truck to be a worthy
member of the Jeep family, rugged
and dependable without being abu-
sive to drivers. The hard facts of the
new model show how well the product
planners did their job: It has the long-
est wheelbase in the class at 119.7 in.,
the greatest payload (2205 pounds
with optional suspension) and the
widest double-walled pickup box, at
44 in. between the wheelhouses.

There are three engine selections
for the Comanche. Most utilitarian is
the throttle-body, fuel-injected 2.5-
liter Four, a chopped version of the
venerable AMC Six. For heavy hauling
there’s the 2.8-liter V6 (sourced from
Chevrolet) and a French-built 2.1-liter
turbodiesel Four. The TBI Four actual-
ly outpowers the V6 117 hp to 115,
but the Six has an advantage in torgue
output,

Three trim levels will cover the
Comanche buyer's needs—the base
Custom for commercial users, the up-
graded X model and the decked-out
XLS with snappy
exterior graphics.

Corvette convertible,
caught in a spy shot, goes
into production at press time.
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French cooking

Low-profile AMC and its partners
from Renault are quietly bringing the
rest of the product line up to industry-
leading standards. For instance, the
Alliance, Encore and Henault
Sportwagon now carry a 5/50 Plus
Limited Warranty (introduced last
spring), which covers all reguired
maintenance at no charge to the own-
er. Items like sparkplugs and filters
even are covered, and though the
owner must pay for oil, AMC pays for
the labor to have it changed.

Alliance and Encore remain essen-
tially unchanged, though advances
have been made in the electronics
department. A G-speaker Accusound
by Jensen option is available for all
stereo radios, and an Encore Electron-
ic model has been added. In this case,
Electronic does not mean a new type
of powerplant, but rather a digital
instrument cluster. |

Uprated suspensions, new interior
trim and a bigger push for the Renault |
Sportwagon (the company’s only true
import) round out the AMC lineup at
this point. But the company with
America’s lowest-priced convertible
(the Alliance at $10,345) has a few
cards up its sleeve: the new Jeep ¥J to
be announced in the spring and the |
French-built Alpine sports car. |

The GM game plan |
The majority of new developments
at General Motors are focused on two
body lines, the family-size H-cars |
(Buick Le Sabre and Olds Delta 88)
and the revised personal luxury mod-
els in the E-body category (Buick Rivi-
era, Olds Toronado, Cadillac Eldor-
ado). All but the Eldorado have been
previously covered (Amarican Tech-
nolegy Takes Charge, page 77, Sept.
‘85), and the Cadillac will not be
shown publicly before the fall.

Grander Am

Pontiac's Grand Am SE has to be
Detroit’s best shot at the Euro-look
super sedan, all dressed up in air
dams, side skirts and rear fascia ex-
tension to improve the car's wind-
cutting ahility. The grille and wheels
are finished in body color paint, and
aero composite headlamps round out
the SE package. When you see it all on
the 4-door body, the affect is not too
far away from the specialty shop ren-
ditions of Mercedes and BMW sedans.

The 4-door N-body, of course, is
new this year, and shared with Olds-
mobile’s Calais and the Buick Somer-
set (known as a Skylark when the rear
doors are added). It shares the 2-
door’s roof panel, backlight and deck
lid, so it has the same interior and
extarior dimensions as the coupe.

(Pleasge turn to page [64)
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FAMILY OF SEVEN CUTS

HOT WATER BILLS IN HALF"

Tankless

The Hughson lamily of Pennsylvania

Sound, Simple, Money-Saving Idea

Did you know that much of the energy
used to heal your basement tank of waler
is dissipated right through the walls of the
tank itseif and into your storage or crawl
space area”

The Perfect Answer-New Thermar™
Tankless Instant Hot Water Healers

If heat losses are created by the need to
keep large volumes of water standing in a
tank. why not gliminate the tank® And
that's just whal Thermar™ has done, In its
place we have developed a tiny, super
powerful instanlianeous heating unit which
ACTUALLY CREATES HOT WATER AS YOU
USE IT. A microswilch on the unit auto-
matically turns on the moment hot water is
needed. Then a continuous stream of

delightful, sparkling hot water flows from
the tap for shower or wash basin. IMAGINE
— a5 much hot waler as you wanl —
praduced in a never-ending stream as long
as you need it

The ordinary Tank-Type Hot Water
Heater is the most “Energy Costly” appli-
ance in your home. In this day of rising

THERMAR

CORPORATION
der in Tankless Healers
{ar Seianoe Magazine

& America's Led
» Featured in PopU
# Seen on Television!

* Member — Gas MD.IEI'ICE

Heater Provides Endless Hot Water

The Hughson family
just took 7 showers in
a row — the 7th was
as hot as the first —
and they're saving
hundreds on their hot
water bills too.

costs and ENErgy CONSCIOUSNEsS. d@ new
THERMAR™ TANKLESS INSTANT HEMFH
should be considered by everyane inter-
ested in saving money and saving energy.

STORAGE TANK mh
TAMKLESS

Tankless design is

Storage lanks keep
large volemes ol wa-  small in size doesnl
ter hested ... all the  slore heated water —
fime. Tenk cycles on  bul creales i on de
and off 24 hre 2 day

mand. Uses no energy

— ven when yeu're  wnlil you need hot

. Tank can alss  waler. Can produce
“ren oul” of heated 120 gallens and maore
waler when nesded an hourt

* Savings will depend upon local cost of luel, fyps of sl

l Manutacturer's Association ing

FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL DETAILS
USE COUPON BELOW

-

THEHm JOHNSON POWER TECH

THERMAR CENTER

U.L. Listed Eleciric
and AGA Certified Gas Models
Thousands in Use Around the World
You'll recover the Initial costs many limes
over in fuel 5avings as the years pass And.
you'll enjoy a lifetime of hot water —
shower atter shower after shower!

waad, coredition, age and iype ol present healer pogipmard

Call Toll Free

1-800-854-B679
Connecticul Residents Caill

corporaTion TRUMBULL, CT 06611-0398 452-0055

| would like 1o cut my hol water heating bills in half! Piease RUSH your FREE catalog of THERMAR™
INSTANT, TANKLESS HEATERS. Include details of the absolutely unique 10 year guarantee and
litelime rebuilding option. | understand that | am under no obligation 1o buy =
]

Mame i
Address -
City State Zip = :
Canpdien Basdents send fo 58 Bramsresie Ao Sude B Brampion Oalane LEWINE Piasgas B
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Own this classic

“Roll Top” OAK DESK

from our pre-l:ut partidly assembled Kit.

A\ _...- FREE FIIlll:I}lI]ﬁ -[:ATAI.IIE
gives you all the facts |

Please send my free Craftsman's Comer color catalog featuring the Classic Roll Top Desk
and many other guality hardwood kigs. | undersiand | am under no obligation.

Here's the tum-of-the-
century ““Roll-Top™" you've
always wanted. A full
size oak deszk (oak and oak-
¥EMEETS) NOW YOUrs at
extraordinary savings . . .
because you put it together
yourself from pre-cut Kit
parts. Mo special tools
needed. When finished,
you'll possess a magnificent
8 iece for your home
or office — worth at least
twice what you paid for the
Kit! Send for details
without obligation.

RAFTEm,
Cm“ EmAmns

Print Name
Adddress Apt.
City State &ip

| Craftsman's Corner Dept.5MV = 4012 N.E. 1dth Street » Box AP » Des Moines. L4 50002 |

—— i e e e e e

For QUIETER
SMOOTHER RUNNING
ENGINES

RISLONE and RISLONE CONCEN-
TRATE eliminate the varnish, gum and
sludge which cause

noisy valves and lift-

ers, lost compres-

sion and power, and

rough, sluggish en-

gine performance.

A quart of RIS-
LONE...use at oil
change time or when
you're down a quart.
15 oz. RISLONE
CONCENTRATE...
add it anytime...even
to a full crankcase.

LW TOF.Y

M T

.q.
""" D e Ty

For free Lube
Tips booklet

Lube OPS

THE COMPANY * BOX 471 * WAUPUN,

L pue
""'l'rnr-n N u—u""

Com
(e

Wil 53363

WORLD-CLASS SUPER SEDANS

{Continued from page 163}

More doors for Calais, Somerset
The sister divisions get into the
sports sedan fray, too, with their N-
bodies. Olds doesn’t have the GT
package for the 4-door, but does have
an ES sedan with the composite head-
lamps and blacked-out rocker mold-
ing, bumpers and mirrors. The FE3
suspension plus alloy wheels and 14-
in. Goodyear Eagle GT tires move it
into the “driver's car’ category.
Though Buick's Skylark is available
with the Grand Touring suspension,
the real concentration has been placed
on the T Type version of the Somerset
2-door. A real tranformation from the
previous bread-and-butter sedan, this
born-again Buick comes alive with a
Level IIl suspension, 3.18:1 perfor-
mance axle ratioc and optional Lear
Seigler multi-adjustable seats.

Grand Touring minis

The compact GT class hasn't been
forgotten either. Pontiac is again lead-
ing the way here, with the addition of
a GT option package for all models of
the Sunbird except the station wagon.
The 150-hp, turbocharged, 1.8-liter
Four is the mainstay of this option.
The Grand Touring powertrain was
available last year in the convertibles
and coupes, but in the 4-door it gets
our vote as Most Promising American
Giant Killer of 1986, with 215/60R15
Eagle GT tires and a new 120-mph
speedometer.

Other updates in the J-car family
include new flip-up headlight eye-
brows for the Sunbird and Buick's
Skyhawk, plus an entry-level notch-
back Firenza for Oldsmobile.

Number one’s newest

GM's biggest gun, Chevrolet, is fir-
ing its biggest shot in the teensy car
range this year. Tha Nova joint ven-
ture steps up to double-shift produc-
tion in Fremont, California, and adds a
B-door hatchback model. Engine
mounts have been improved for better
vibration isolation, and the a‘c com-
pressor enlarged for smoother, more
efficient cooling. The Sprint and Spac-
trum captive imports. will move into
nationwide distribution from their
one-coast-only introduction scheme.
Spectrum only gets minor improve-
ments, but the Sprint adds a delightful
4-door with a 4-in.-longer wheelbase,
Now here's a sensible subcompact,
and it has a Chevy nameplate! To
come later in the year will be a 3-door,
fuel-economy leader, which Chevy ru-
mors to be spectacular.

Chevy’s J-car, the Cavalier, will get
an RS package of performance and
appearance upgrades. The RS option
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will be available on 2-doors, 4-doors,
the convertible model and even the
station wagons.

Sporty F41 suspension and catchy
graphics place this Chevy series just
oneg notch below the long-promised,
and heretofore undelivered, Z24 Cav-
alier. With the multiport fuel-injected
2.8-liter V6 and 4-speed gearbox it
ought to be hot, but wea'll wait to see
actual production models before we'll
commit to any opinions. Keep your
eyes peeled also for the limited-pro-
duction California Cavalier, a Golden
State special.

Corvette goes through another
round of detail improvements, mostly
aimed at weight savings—including
aluminum cylinder heads for the 350-
cu.-in. V8 (see Detroit "86: Technical
Highlights, page 35). There's also the
Bosch ABS antilock braking system,
considersad by many an interim plan
until Delco’s own unit is perfected.
Antilock systems are coming &cross
the board, to be sure, but GM's pro-
gram has been to parcel out the devel-
opment work.

Olds is working out electronic brake
control for the 98, Pontiac for the 6000
STE and Buick is applying the system
to the Electra.

The Corvette convertible is just now
being introduced. The car was made
for a drop top from the outset, The
conversion adds wery little weight.
since the design had allowed for the
required stiffness from the beginning.

Sporting luxury

Cadillac, the only company building
all its cars within the Detroit city limits
once the Hammtramck plant comes on
line, hasn't been sitting still, sither.
Though the new Eldo and Seville ara
glated for late intros, word of the new
Allante 2-seater is firing up morale
among the troops. Seen running
around the Proving Grounds in open
view of the press, Cadillac is getting
downright bold about their stance as a
world-class car builder.

Current news includes a new nose
treatment for D'Oro editions of the
Cimmaron and the addition of real
American walnut interior trim on
Fleatwood Sedan d'Elegance modals.
For those motoring enthusiasts who
are both bucks-up and sporty-minded.
the Touring Coupe and Touring Sedan
will be irresistible additions to the
front-drive De Ville line.

Imagine, if you can, alloy whesls,
65-series Eagle GT tires, tighter strut
valving and a large-diameter rear
sway bar on a Cadillac! We're here to
tell you that it really works well, and if
they find some horsepower for the
alloy 4.1-liter VB, we might have to
call it GM's most unique luxury per-
formance car ever. ™
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Get in on the PROFITS
in SMALL ENGINE ~=

service and repair &7

T 4
Bﬁmwfwmmmmmmam-mhwyw every step of the way.

In just a short thme, you can be ready (o join : No experience "““sar?‘
mﬂfthfmll‘ﬂ‘ﬁ! industries in America You don't necd to be & ‘barn mechanic’ or have

.. an industry where guslified men are making prior experience. Il vou can read, you can mastber
from $25.00 to $30.00 per hour. .. and thats just  this profitable trude right at home, in your spare-
for labor. Paris, engines and accessories add even time, without missing a single paycheck. Lessons
more Lo the profits. Because the small en- are fully illustrated —so clear you can’t go wrong,
gine induosiry has grown so 9 ] We guide you cvery siep
quickly, an acule shortsge of of the way. mncluding tested
qualified Small Engine Pro- and proven imstrictions on
fessionals exists throaghoul how 1o get business. wha
the country. When you see 1o charge. how to get free
how many small engines are advertising, where 1o pgel
in use today, it's easy lo supplies wholesale . . . all
understand why gualified the “trnicks of the rade. ..
men command such high all the inside facis you
prices — as much as $49.95 need 1o assure success right
for & simple tune-up that (rom Lhe start
takes bess than an howr.

65-million small engines
are In service today!

That's right — there are over sixty-five million
Zcycle and 4-cycle small engines in service
across the U.S. A, That's the official count from
the Engine Service Assn., and new engines are
being built at & rate of one-million per month!
With fully accredited and approved Foley-Bel-
saw lraining, yvou can soon have the skill and

viEd
) I[JI“"',

Learn At Home In Your Spars Time.

INCREASED INCOME

Uvw had aboul &
VEOFE FIPEFiENCE 1y
pairing imall ¢n-
daei bul Fepair
WEFF ALY Bimns
waril I started the
Fule-Reinaw Conrrse

Walter H. Strick
Campbeil, California

knowledge to make top money servicing these
engines., Homeowners and businessmen will
seek you oul and pay you well 1o service and re-
pair their lwnmowers, tillers, edgers, power
rakes, garden tractors, chain saws, mini-bikes,
go-carts, snowmobiles, ..
endless.

I |

With our famous learn-by-doing” training
method, you get actual “hands-on’ experience
with specialized ools and equipment you'll re-
ceive with WORiT rr.;.ini_nj.. _p.l'n.r.t a brand.new AHP
engine —all yourrs to keep.

Send Today for FREE facts!

Youw risk nothing by accepting this offer e find
oul how Foley-Beliaw training can give you the
skills you need to increase your income in a
hkigh-prafit. recession-proof business of vour
awn.

Just fill in and mail coupon below (or send post-
card) to receive full information and detalls by
return mail. DN T TODAY !

FOLE¥-BELSAW INSTITUTE of
SMALL ENGINE REPAIR

50753 Field Bidg.. Kansas City, MO. B4111
Mo obligation . . . No salesman will call

Folay-Belsaw institste
i 50753FIeld Bldg. » Kansas Clty, Mo. 64111 I
[ YES, please send me the FREE booklet that
gives full details aboul starting my owhn business in

" B Small Engine Repair. | Understand there is no obligation
and that no salesman will call.

the list is almost

You get all this Protessional equipment with
your course, PLUS 4 H.P. Engine . . .. ALL
YOURS TO KEEP. ... All at NO EXTRA COST.

ADDRESS

I cmy___
I STATE
—

Zip
I N N -

!
l
1
=



COMMODORE 64 C"-’”P“TE;“A”EE"”W““E €128 COMMODORE
COMPUTER

{Order Now)
$ 139 95 . P S 28 © 25
BEFORE MAY
YOU BE

* 170K Disk Drive 5149.95 ORDER LOWER * J40K 1570 Disk Drive 5259.00
* Tractor Friction Printer $159.95 * Voice Synthesizer $39.95

* 13" Hi-Res Color Monitor 5169.95 * 12" Graen or Amber Monitor $69.95

SPECIAL SOFTWARE COUPON * Printer/ Typewriter Combination $249.95

We pack o SPECIAL SOFTWARE DISCOUNT
COUPON with esvery COMMODORE &
COMPUTER, DISK DRIVE, PRINTER, or
MOMITOR « » selll This coupon allows you
to SAY O« R 3500 OFF SALE PRICES!!

COMMODORE b4 COMPUTER $129.95
You pay only 511994 when you order the powerful
B4k COMMODORE 44 COMPUTER! LESS vhe value of
the SPECIAL SOFTWARE DISCOUNT COUPON we pack
with your computer thgt ollows you to SANE QOVER
$300 ofl soltware sole prices!! With anly 5100 of
sovings opplied. your net computer cost is 339 9511

C128 COMMODORE COMPUTER $289.95

We expect o limited supply the 15t week in July. ‘We
will ship on a lirt order bosis. This all-new
umlui-amry 128K compuler uses all Commodore &4
sottwore ond occessories plus all CPM programs
lermatied tor the disk drive,

List $34%.00. SALE 378%.93,

(Examplas)
PROFESSIONAL SOFTWARE
COMMODORE b4

17K DISK DRIVE $149.95
You poy anly $14%9.95 when you order the [TOK Disk
Dirve! LESS the value of the SPECIAL SOFTWARE

40K 1571 COMMODORE DISK DRIVE $259.00
Dowble Sided, Single Disk Drive lor C-128 ollows you

; ) Hamae Lis? ale L’n-n-' to wie C-178 mode plus CPM mode. 17 times losher
n:;sICDUNI COUPOM we pack with yo-ul-r disk drive that Paparback Wriler &4 1900 51095 19905 than 1541, plus runs oll 1541 farmats,
allows you to SAVE OVER 5300 off softwore sale Paperback Chin Boss $40.00 39495 S2495 Lish $349.00. Sale 175900,
prices ! ! With only 3100 of sovings opplied. your net Paperbach DieHenary §24.95 51493 §10.00

disk drive cost is §49.95. Frocticale il 14395 §49 95 S4a 0%

Frint Shap (Disk] f40.93 3793 4ds.%3

Proc ticglc 33995 BJ49% 51953

Frogrommars Reference $20.95% 51695 5§12 .50
Gusde

Frogrommaers Halper 5995 MO9S 51995
[Pask |

B0 Colymn Scopen [Dak] $39.95 §r9.95 1995

Disk Filer by FlapM-Filep  §X9.%5  §04.%5 $12.95

SUPER AUTO DIAL MODEM 339.95
Eosy fo wuse. Just plug o your Commodore b4
computer and you're ready o iransmif and receive
mssogas. Easier to use than dialing your telephone,
jus? push ong hey on your compuier! Includes
BN lusive wasy 1o use progrom for wp ond down

13" HI-RES COLOR MOMNITOR $189.95
Yeu pay only 5169 95 when you order this 137" COLOR
MONITOR with sharper and clearer resclution 1han
any othes color monitors we have tested! LESS volue
of the SPECIAL SOFTWARE [MICOUNT COUPON we

| Ll B i P
pochk with your monitor that allows you to sOve ower Dwloxze Tops Caiuptia 58900 Sad 9% 534 9% l“fi?%u’?;:;:ﬂi:k drivey. Best in IL5.A,
§500 off software sole prices!! With only 5100 of r‘;‘:ﬂ;‘r'“ :.3::3 ::3:: :'Eﬁ o et T
i g P gt
savings applied. your net color manitor cost i only Deits Cavet TB95 695 546D

569.95. 16 Colars). Siman's Besic 579.95 §2193 51994

Pirgtap 1l Epyx 1995 §27.95 51%95
Super Grophics Exponder 2995 $2795 $19.9%
Mg Cale 1 £39.9% $19.94% 517294
Filawriber 5995 §3905 §7a95

(See over 100 coupon items in our cotalog)

Write or call for
Sample SPECIAL SOFTWARE COUPOMN!

VOICE SYNTHESIZER $19.95
For Commodore-bd computers. Jusi plug i in and you
con program words ond sentences, adjust velume and
pitch. make tolking odwenture gomes. socund action
games and customized tolkies ! ! FOR ONLY $19.95 you
con odd TEXT TO SPEECH. jus? type & word and hear
your computer talk — ADD SOUND TS "ZORK", SCOTT
ADAMSE AMD OTHER ADVENTURE GAMES! |
[Disk or rape.] List $89.00. SALE §39.93

80 COLUMN B0 CP5

TRACTION/FRICTION PRINTER 5159.95
You poy anly $159 95 whaen you order the Comstar T/F
delune line printer thot prints B3 u 11 full size. single
sheet, rell o fan lold poper, labels, ete. Impﬁr.lngnl
muotrie, bedirectional. LESS the wolue of the SPECIAL
SOFTWARE DISCOUNT COUPON we pock with your
prindes 1hat allows you lo SAVE OVER 3500 oH
software sole praces!! With only 5100 of savings
appliad your ned printer cost is anly §59.95.

12" GREEN OR AMBER MOMNITOR $49.95
Your choice of green or amber screen moenilor, top
quality, B0 columns « 24 lines, eosy 1o reed, onti-
glore! PLUS 5%.95 for connecling coble. Com-8d or
WIC.20, List $159.00, SALE $59.95,

80 COLUMMN BOARD $5%.95
Mow you progrom 83 COLUMMNS on the screen at one
time! Converls your Commodare &4 to B0 COLUMNS
whan you pleg in the B0 COLUMN EXPANSION
BOARD!! PLUS 4 slot exponder!

ATTENTION
Computer Clubs

We Offer Big Volume Discounts
CALL TODAY!

PRINTER/TYPEWRITER COMBINATION §249.95
TIUED Suparb  letter  quality, daisy wheel
printer typewriter combingtion. Twe machines in one

just a FHick of the switch. 17" exira large corriage,
typererriter keyboord, oulomatic margin confrel and
relocate key, drop in comsette ribbont (90 doy
warranly) ceniranscs pasallel or R5232 serial port built
in (Specify). List §$34% 00, SALE 3249.93,  jLid. Qiy.)

B0 COLUMNS 1N COLOR
PAPEREACK WRITER &4 WORD PROCESSOR 43995
This PAPERBACK WRITER &4 WORD PROCESSOR is the
finest availoble for the COMMODORE &4 compuler!
The ILTUWBAATE FOR PROFESSIDMAL Ward Processing,
DISFLAYS &0 or 80 COLUMNS IN COLOR or black and
white! Simple fo cpergie. powerful lext editing .
complete tursor and insert delete key controls line
and paregraph insertion.  aulomotic  deletion,
ceniering. margin settings ond culput to all printers!
Lizt 599,00, SALE 30,95, Coupon 579,93,

PROTECTO WARRAMTY
All Prgtecra’s products carry & minkmum 90 doy worranty.
Il amything faals within %0 days from the dote of purchase.
simply send your product to us wio United Parcel Service
prepaid. We willl IMMEDIATELY send you o replocement ot
no charge via United Parcel Service prepaid. This warranty
prowves once ogan that We Love Qur Cushomers.

13" RGB & COMPOSITE MONITOR 5279.00
Musl be uied to get B columns in color with B0
column computers (C126 B Afari 5T),

(M §14.30 shipging)
List $399 .00 SALE 379,00,

* LOWEST PRICES * 15 DAY FREE TRIAL PHONE ORDERS * 90 DAY FREE REPLACEMENT WARRANTY

* BEST SERVICE IN U.S.A. * ONE DAY EXPRESS MAIL 8 .o.m. - 8 p.m. Weskdoys * OVER 500 PROGRAMS * FREE CATALOGS

% a.m. - 12 noon Saturdays

* Add 510.00 for shipping. hondling and insurance. illinois residents

plaase add 6% tax. Add $20.00 lor CANADA. PUERTO RICO, HAWAI P nor E c To
ALASKA, APOLFPO orders, Conodion arders must be in U.5. dollars,

WE DO NOT EXPORT TO OTHER COUMTRIES. EXCEPT CANADA,

Enclose Cashiers Chack, Mongy Order or Personol Check. Allow 14 WE-' LDUE Gur Gustom&’rs
days lor delivery, 210 7 doys for phons orders. | day express mail! 22292 M. Pepper Rd., Barrington, illincis 60010
VISA - MASTER CARD — C.O.D, : z

No €.0.D. to Canada. APO.FPD. 312/382-5244 to order




GIANT PRINTER SALE!

List $399.00 10" Printer

i 14 1
1 Year Warranty listss99.00  15%2" Printer

1§ 790 1m0 chs| 159 490

10"* Comstar 10X — This Bi-directional
Tractor/Friction Printer prints
standard sheet 814''x11" paper and
continuous forms or labels. High
resolution bit image graphies,
underlining, horizontal tab setting, true
lower descenders, with super scripts and
subseripts, prints standard pilea,
compressed, expanded, block graphics,
ete. Fantastic wvalue. (Centronics
parallel interface.)

List $360.00, Sale $179.00,

1514 Comstar 156X — Has all the
features of the 10" Comstar 10X plus a
wider 154" carriage and more powerful
electronics to handle large ledger
business forms! {Better than FX-100).
The 153" Comstar 16X also prints on
standard size paper and continuous
forms and labels. Fantastic wvalue,
{Centronics parallel interface.)

List $599.00. Sale $249.00,

List $499.00 10" Printer

1 Year Warranty list $699.00 15%2"" Printer

$9 990 [0 crs| 1§99 60

10*" Comstar 160+ High Speed — This
Bi-directional Tractor/Friction Printer
combines the above features of the 10
Comstar 10X with speed (150-170 cps)
and durability. Plus you get a 2K buffer,
%6 user definable characters, super
density bit image graphics, and square
print pins for clearer, more legible print
(near letter quality). This is the best
value for a rugged dependable printer.
({Centronics parallel interface.)

List $499.00. Sale $229.00,

1515" Comstar 160+ High Speed — This
Bi-directional Tractor/Friction Printer
has all the features of the 10" Comstar
180+ High Speed plus a wider 154"
carriage and the heavy duty electronics
required for today's business loads. You
can use large ledger business forms as
well as standard sheets and continuous
forms and labels. This is the best wide
carriage printer in the TU.8A.
{Centronics parallel interface. )

List $699.00. Sale $299.00.

List $599.00 10" Printer

Lifetime warranty* List $599.00 10" Printer

1$95/900; | 165185 CPS | 159 5  00:

10" Comstar 2000 — The ultimate printer
has arrived! This Bi-directional
Tractor/Friction Printer gives you all
the features of the Comstar 160 plus
higher speed (185-185 c¢ps), 258
downloadable characters, proportional
setting, external dark printing mode and
a *lifetime printhead warranty. PLUS ...

With the flip of a switch you can go into
the letter quality mode which makes all
your printing look like it came off a
typewriter. Turn in term papers, do
articles or just print programs. Have the
best of letter quality and speed in one
package. Fantastic printer (Centronics
parallel interface.)

List §509.00. Sale $259.00,

® 15 Day Free Trial — 1 Year Immediate Replacement Warranty

Commodore-64, VIC 20 — §35.00

Parallel Interfaces

Add $10.00 for shipping, handling and insurance. lllingis residents

pleose odd 6% tox. Add $20.00 for CAMADA, PUERTO RICO, HAWAI,

ALASKA, APO-FPO orders. Conadion orders must be in U.5. dollors,

WE DO MOT EXFORT TO OTHER COUNTRIES, EXCEPT CAMADA,

Encloss Coshiers Check, Money Order or Personal Check. Allow 14

days for delivery. 2 to T doys for phone orders, | day express mail!
ViSA — MASTER CARD — C.0.D.

Mo C.0.D. ta Canada, APO-FPO

Atari — $59.00 AppleII, 11 +, ITe — §59.00

PROTECTO

We Love Our Customers
22292 N. Pepper Rd., Barrington, lllinais 60010

312/382-5244 1o order



COLOR MONITOR
SALEM! ;.

(Premivm Quality)

(Premivm Quality)

* Beautiful Color
Contrast

* High Resolution

* Separated Video

¢ Sharp Clear Text

* Anti-Glare Screen

* 40 Columns x 24 Lines

* Built in Speaker and
Audio

Front Panel Controls

For Video Recorders

For Small Business
Computers

Apple - Commodore -
Atari - Franklin - etc.

* Supports 80 Columns
Add §14.50 shipping. hondling ond imsurance
illingiy revidents pleass odd 6% on, We do

List $329°°
nal ship to loreign countries  [ingluding

Comada| Aloske Puerig Ricea. APQ-FPD 13'[ Culﬂr Cﬂmpuf'l" Mﬂﬂ"ﬂr s 1 ! 995
Enclose Cosheers Check Mongy Order or

Pasponal Check. Allaw 14 days for delivery, 2

a7 k I "
r:nllldﬁl" or phone orders day ewpress l':ﬂr'll'lﬂ{ll-ﬂg (ﬂblﬂ‘ 5995 su I e

13" RGB & COMPOSITE MONITOR  1ist5399.00 Sale 527900 )

Must be used to get B0 columns in color with B0 column computers (C128 &
Atari 5T). (odd $14.50 shipping)

14" COMMODORE 1702 COLOR MONITOR Sa Ie $'| 7900*

lodd §14.50 shipping) List $299.00

15 Day Free Trial - 90 Dc‘ Immediate Replacement Warranty

12" XTRON SUPER HI-RESOLUTION MONITOR SG'e $'| 0995

B0 Columns x 24 Lines, Super Hi-Resalution 1000 lines Green or Amber
Super-Clear "Eosy to Read' text with special anti-glore screen! jird. Qty,) List £249.00

12" “FENITH H|-RESOLUTION GREEN OR AMBER TEXT DISPLAY MONITOR
80 Columns x 24 Lines. Hi-Resalution, crisp clear easy ta : *
read text with anti-glare screen! A MUST for word p?m:eﬁsing. Ff_pd Ory.) List $199.00 sa Ie saqgs

12" MONITOR GREEN OR AMBER TEXT 5500 Ggle $69?5

80 Columns x 24 Lines, easy to read up front controls (Lid. Quy.)

* Connecting cable §9.95
* LOWEST PRICES » BESTSERVICEIN U.5.A. * ONEDAY EXPRESS MAIL » OVER 500 PROGRAMS * FREECATALOGS

Add 510,00 for shipping. handling and insurance. lilinois residents
pleose odd &% tox, Add 520,00 for CANADA PUERTD RICO, HAWAI
ALASKA, APD-FPO otders. Conadion orders must be in U5, dollors

WE DO MOT EXPORT TO OTHER COUNTRIES. EXCEPT CAMALDIA Wﬂ' L.ove DHT G'L.‘.S tomers
Encloss Coshiers Check, Money Order or Personal Check. allow 14 : r
dayi lor delivery, 2 1o 7 doys lor phone orders, | day expreds mail ! T39I M. PE‘PPGT Rd., BﬂlrlngTﬂﬂ. Ilinois 60010

D i s 312/382-5244 to order




Aaax Lowest Price In The USA! 152K
aa- Computer System Sale

* Students ®* Word Processing * Home °* Business

88K System $449
152K System $499*

-I"‘““i'l'l.'.

“t‘*“.-“

1
Rated "Best Buy' by Consumers Digest Buyers Guide, January 1985

LOOK AT ALL YOU GET FOR ONLY $ 449

SYSTEM PRICE

Atari 800XL 88K Computer

INDIVIDUAL
LIST PRICE SALE PRICE 5::35;:130

$179.00 $109%°

Atari 1050 127K Disk Drive

Atari 1027 Letter Quality 20 CPS Printer

Atari Writer Word Processer
Atari BASIC Tutorial Manual

299.00 1990 sddqm

299.00 19900 SYSTEM
59 95 3995 SALE PRICE

16.95 12%

152K SYSTEM

All connecting cobles & TV, interfoce included
Moniters sold separetly

TOTALS $852.90 §559.90 | *qa99°°

Other Accessories List sale Add $9.95 for
Connection Cables

12" Hi Resolution Green or Amber Screen Monitor $199.00 69.95 (Monitors Only)
13" Hi Resolution Color Monitor $399.00 169.95 Ltd. Qiy)
* ATARI 130XE 152K Computer $249.00 159.00  add $10for UPS

15 DAY FREE TRIAL. We give you 15 days to fry out this ATARI COMPUTER SYSTEMI | I if doesn | meel your expeciafions . just send it bock to us prepaid
and we will refund your purchose price!! 90 DAY IMMEDIATE REPLACEMENT WARRAMNTY (| any of the ATARI COMPUTER SYSTEM equipment or
programs fail due to laullty workmanship or material within %0 da',u, of purchase we will reploce it IMMEDIATELY with no service charge! |

Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service
* One Day Express Mail * Programming Knowledge * Technical Support

COMPUTER DIRECT

We Love Our Customers
22292 N. Pepper Rd., Barrington, Ill. 40010
312/382-5050 to order

Add 525.00 for shipping and handling!!

Enclose Coshiers Check, Money Order or Personal Check, Allow 14
days for delivery. 2 1o 7 doys for phone orders. | doy express mail!
We occep! Visa ond MasterCord. We ship C.O.D te continenital
U5 addresses only. Add §10 more if C.O.0




Turbo Quattro

Not sleet, nor snow, nor dark of night stopped our 8800-mile 4wd Audi tour.

lt's £ am. on a pitch black
night and the freeway’s de-
serted. The snow has let up, but
the 50-mph crosswinds are
treacherous. The temperature is
20 below zero, and the road
surface is solid ice. Black glare
ice, interrupted by sections of
rutted, bumpy stuff.

We're running late but mak-
ing up time at something more
than the national speed limit—
but less than double it. Bruno
Kriebich (proprietor of Bruno's
AudiVW shop in Queens, New
York, and one of the country’s
best Pro Rally pilots) is driving
masterfully, So smoothly and con-
trolled, in fact, that I'm completely at
ease in the copilot’'s seat.

On the flats and uphills, he switches
in both differential locks for added
stability. On the long and treacherous

I

Under old skin of rally prototype |above|] are mechanicals of
50005 Turbo Quattro. The 1986 sheetmetal s at top.

BY GARY WITZENBURG

downhills, he switches them out 50 as
not to interfere with the action of the
ABS antilock brakes. Ace navigator
Clark Bond is sleeping soundly in back.

The suspension is taking guite a
beating on the rough stuff, but nothing

seems to faze it. We discuss
slowing a bit to save the shocks,
but decide to press on. At this
rate, after a long, long day of
frustration and delays that be-
gan at Houghton, on Michigan's
Upper Peninsula, we'll make
our checkpoint at Three Forks,
Montana, just about on time.
A ot of others wouldn't make
it at all. Of the 78 cars that
started the Uniroyal One Lap of
America endurance rally from
Detroit a day and a half earlier,
only 31 would get through this
storm-ravaged section in north-
west Montana. Some were
tumed back by the Highway Fatrol.
Others, hearing on their CBs (as we did)
that 1-90 through the mountains was
closed, decided on their own to turn
around or stop for the night.
(Pleass tum to page 172}
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MEN
PAST 40

If you are dislurbed by these symploms, your
troubles may be caussd by glandular inflammation
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ary relief for this conditicn cannol be expected to
remove the causa of your trouble.

The Excelsior Institule Clinkc, devoled o the
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* Imgxpensive = Energy efficient - Maintenance free
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1986 AUDI 5000
{Cantinued from page 170)

Not us. Heck, that's why we had this
all-wheel drive Audi in the first place.
No-o-o problem. Until the climate con-
trol shorted out—on full fan, fill air
conditioning!

It probably failed from the pounding
it was taking, and the fact that whoever
had prepared our car back in Germany

Center dash
play for differential lock functions.

panel carries controls and dis-

had ripped out the radio and installed a
tric of unlabeled gauges in its place,
leaving a jumble of wiring behind them.
Also, our car was an early prototype
(one of four brought over just for the
rally) of a model that would not official-
Iy arrive until several months later.

Subaru may have popularized the
4wd passenger car and made it afford-
able, but Germany's Audi is fast mak-
ing it fashionable. It began with the
$35,000 Quattro Turbo, a 160-hp 4wd
bullet of a coupe designed expressly to
win high-speed rallies—the kind we
call Pro Rallies and run on closed roads
in this country. The Quattro has won
two World Rally . Championships and
three consecutive UU.5. Pro Rally tities.

Last year came Audi's first fairly
affordable all-wheel-driver, the
$16,000 40008 Quattro sedan. For 'B5,
it {and the regular 40005 and Coupe
GT) were nicely facelifted and upgrad-
ed with new interiors, more power and
{of course) higher prices.

Now comes the larger, roomier, pret-
tier, faster and considerably more ex-
pensive 50005 Turbo Quattro. Its en-
gine 5 Audi's well-proven 2.2-liter
fuel-injected 5-cylinder, turbocharged
and intercooled to a very healthy 158 hp
at 5500 rpm and 166 lb.-ft. of torque at
3000 rpm. Suspension is fully indepen-
dent with MacPherson struts and a
26mm stabilizer bar in front, a 4-link
trapezoidal arrangement with coil
spring struts in back. Brakes are 4-
wheel discs with ABS antilock conirol,

and its tires are 205/60HR15 all-season
radials on 15 *6-inch alloy wheels.

Audi’'s 4wd system is full-time, with
nary a lever to pull or button to push.
There's a differential between each pair
of wheels, plus a third behind the
transaxle to balance power front-to-
rear. A console switch electrically locks
the center and rear diffs for really tough
going, but it's seldom needed. The
computer-controlled ABS  antilock
brakes, unfortunately, are incompatible
with locked differentials, so a relay cuts
out the ABS function whenever one or
both differential locks are engaged.

The 3-differential system (so neatly
packaged that you can't tell a d4wd
Audio without checking the badges)
absorbs only 3 percent more power
than Audi's regular fwd layout. And,
since driven tires have less rolling resis-
tance than nondriven ones at highway
speads, fuel economy hardly is affected.
Amazingly, our 50005 Turbo Quattro
(according to its on-board trip comput-
er) averaged 30-plus mpyg throughout
its B-day, 8800-mile One Lap of Ameri-
ca ordeal.

Performance and handling, slick or
dry, are outstanding. With its standard
5-speed manual transaxle, the big Audi
sedan leaps from rest to 80 mph in eight
seconds flat. With due credit to its
super-sleek aegro shape, top speed is
well over 130 mph.

Inside, the controls are excellent. So
are the instruments, except there’s no
oil pressure or voltage gauge. The car's
only significant weakness, in fact, is the
same miserable electronic climate con-
trol that went south on us at the worst
possible time. We never liked the
damed thing in the first place: It's
obstinate and has a mind of its own. You

For Quattros only: Driven rear wheels are
located by control arms and spring struts.

make an input, change the mode or
temperature, and several seconds later
it might respond. There's no control
over fan speed in the ECONOMY or
DEFROST positions, no way to get unpro-
cessed fresh air through it at all, and the
air conditioner is too weak for hot,
sunny American climes,

Minor faults; I thought the brakes felt
soft (too much pedal travel), but they
worked just fine. The power window

POPULAR MECHANICS ® (JCTOBER 1985



switches atop the driver's armrest were
axactly where Bruno liked to prop his
elbow—every so often a back window
would roll itself down unexpectedly.
And the rear roof pillars and headrests
combine to make a couple of fair-sized
blind spots in rearward vision.

Obviously, we survived the cold and
stormy night in the western Montana
mountains, but it was pretty tense for a
while. We stopped to pull the fan fuse,
then continued—uwith cold air from the
defroster and heating ducts freezing
our hands, faces and fest—some 70
miles to warmth and civilization. The
time it took to jury-rig the thing to get
SOIME WArm air again caused us to miss
the next three rally checkpoints and
sacrificed any chance at a respectable
finish. Two other 50005 Turbo Quattros
eventually placed first and second,
though, and ours performed flawlessly
the rest of the way.

There are precious few other vehicles
that I'd consider driving, riding and
living in for a week and a day. The big
Audi's trunk is huge, its seats first-rate,
interior storage ample and the rear
cabin spacious, comfy and {(with 3-point
belts) plenty safe. Its driving demeanaor,
stability and response are so good that
it eats up miles by the thousands with-
out causing fatigue, regardless of the
road and weather.

I can think of only one car, in fact, in
which I might rather do next year's One
Lap rally: the Audi 50005 Turbo Quat-
ro wagon.

Watch for the wagon soon as Audi
continues to spread all-wheal-drive

wonderfulness across its line. ™
THE PM REPORT CARD
AUDI 5000
TURBO
QUATTRO GRADE COMMENTS
Acceleration A Eight seconds @ o 60
Hardling A Precise, stable, respons
Braking B+  Soft pedal feel
Steering A Excallent, great tssdback
Tranamission  A- Vary good 5-speed,
no aubomatc
Ride A— Touch of harshness on
shamp bumps
Fuel economy A 30+ moyg on the road
Seating A Great room, coemifart,
front and rear
Vision B- Blind spots at rear
piftars
Gauges. A~ Excellent, but no od
controls of volt gauge
Ventilation c Dbstinate electronic
clirmate control
Molse A What nosse? Great aero
@ 55 mph shapa
Cargo A Huge trunk, good interior
capacity starage
Engine B Lots of plumbi
serviceability "
Fit and finksh A Up o I[:?;rﬂ German
standards
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Call 1-800-533-5545 todayand ...

On These Brand Name Parts,
Tools & Equipment!
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STANZA WAGON

'NISSAN

What's got five doors that open in three different directions?
One of the handiest mini-wagon-vans to hit these shores.

BY MICHAEL LAMM, \West Coast Editor

0 says you can't [
take it with you? If
kids and kitchen

sinks are your kind of cargo,
Nissan's new 1986 Stanza
Wagon is your kind of hauler,

What you've got hers is a
minimax  vehicle—minimal
on the outside, maximal on =7
the inside. You've heard of a
2+ 2 coupe? Nissan calls this
a 5+2 wagon. It seats five
adults in true big-car com-
fort—and | mean arms-and-
legs-akimbo comfort, not
huddled-in-a-tunnel comfort.

That's inside the main
compartment. Then you can
get two optional inward-facing rear
jumpseats for the twins. The jumpseats
are removable, like those in Nissan's
King Cab pickup.

Or you can fold the rear bench up,
flush against the front buckets, to make
way for 80 cubic feet of tall and usable
cargo area. It's the Stanza Wagon's
tallness that really packs in the cubes.
Maximum ceiling height beats the
Toyota Tercel wagon's by a full 10
inches, and the Stanza's total hauling
volume aces the Tercel by 16 cubic feat,
or 20 percent. That's with basically the
same overall floorspace and other di-
mensions as the Tercel wagon (see
chart on page 178).

176

Square rlggud Stanu Wagon has hrngf.-d front doors, two slldbng
side doors and a hatchback/cargo door. There are no B pillars.

How it feels to drive

The driver and front passenger,
perched on capiain-chair buckets with
fold-down armrests, likewise ride tall in
the Stanza Wagon. Result: superb wvi-
sion in all directions. To sit in it. you'd
think you were in & van, but the Stanza
Wagon feels and handles like a car. It's
gquiet, thanks to good insulation, and not
rough or pitchy, thanks to controlled
strut and shock damping. Front suspen-
sion 15 by MacPherson struts, while at
the rear you'll find independent trailing
arms on twin ransverse torsion beams.
The two parallel torsion bars result in a
spring rate equal to one bar with twice
the effective length.

1 In my opinion, the Stan-
| za's standard rack-and-pin-
| ion power steering gives this
' wagon good responsse, good
road feel, plus good surface
and cornering feedback. Cor-
nering is aided by relatively
large, wide, 14-inch wheels
and tires. Overseas versions
use 13-inchers; for the U.5.
Missan specified 145 as stan-
dard equipment.

Acceleration from the 2.0-
liter, 87-hp, ohc Four feels
strong enough for all normal
grades and traffic situations,
The manual 5-speed gearbox
puts more power on the
ground and gives more flexibility than
the 4-speed automatic, but the auto-
matic works well, too. The automatic,
by the way, comes with a lockup torque
converter.

Already proven worldwide
The Stanza Wagon is new to this
country but not to the world. It began
life as the Nissan Prairie in Japan in
1982 and currently is sold in Canada,
Europe, Australia and the Far East.
Nissan would have brought it to the
States sooner but couldn't due to volun-
tary import restraints. The Stanza Wag-
on’'s principal rivals are Toyota's Van
{Piease turn to page 178)
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QUIT YOUR JOB or START PART-TIME.
Chimney Sweeps Are Urgently Needed Now!

My name is Tom Risch. I'm go-
ing to show you how to make
$200.00 a day saving people
from dangerous chimney fires.

This is serious business. People are paying
$45.00 to have their chimneys eleaned, and the
average sweep completes the job in less than an
hour. You can make $200 a day par-time—
$1.000 or more a week full-time. Now belore
you turn the page, lel me explain.

Tens of millions of people are burning wood
to supplement the high cost of oil, gas, and
electric heat. There are now over 50 million
woodbuming chimneys in the L5 —an increase
of 10 millisn in only one year.

As a result, an estimated 44,000 chimney fires
killed almast 1.000 people last year and de-
stroyed over 180 million dollars in property

Thousands of chimney sweeps are needed
P,

Time Bomb In Your Chimney

A diny chimney with about a quarter inch of
soot contains a highly lammable substance
called Creosote. If a spark from your fireplace or
woodstove ignites the creosote in your chim-
ney—watch out! The draft gets stronger and
stronger, and before you know it. the entire
inside of the chimney catches on fire

As the fire grows in your chimney, the draft
also increases to a tremendous velocity, The
heat, generated from the draft and the burning
crensote reaches a temperature of up to 3,000° F
which is hat enaugh to mell the moartar halding
the bricks together, Secondly, small flaming balls
ol creosote loosen from the side of the chim-
ney and are projected out of the top with the
force of a jet engine

Like a roman candle. these flaming creosote
balls shower the area. Some land an your roof
on your [awn and on your netghbor’'s home. The
excessive heat of the chimney can catch the
wood framing of your house on fire

The anly way to avoid a disaster like this is to
clean the chimney belore |i caiches fire. This s
where you come in

Chimney Sweeping

Here's a new business where you can eam
mare in one hour than most jobs pay for a whaole
day. More in one week than a lot of people make
in an entire month. You're the boss, You set the
haurs and best of all, it's fun. You'll work your
tail off, but the business will be vour baby. ['ve
had peaple tell me that the August West Chim-
ney Cleaning System literally changed their
lives. Mot just because of the money they are
making or the fact that they use maore heory soap,
but mainly because they are motivated. They're
doing their awn thing and loving it

How Much Money?

Recently [ telephoned some of the people we
helped get started in the chimney cleaning busi-
ness. | wanted to find out—first hand —just how
well they were doing. Here's what a couple of
them said

Dave Richison, Ohio

“The 3rd quarter of this year [ did $23,000.
The 4th quarner | did $24,000, We should hil
between 55 and 60 thousand this year.””

“Home heating is now the number one
couse of residential fires. Eighty-six per-
cent of wood heat related fires originaete in
the chimney. The demand for qualified
chimney sweeps is skyrocketing ond now is
the time to get started,”’ savs Tom Risch,
Founder of August West Systems, Inc.

Chris Nestor, Massachusetts

"My first day on the job, | cleaned seven fire-
places. Mow, after sweeping over 5,000 flues. |
atill look forward to going to “work’ every mom-
ing — six days a week, all year round. ™

John Moszulski, Canada
“Last month | worked 18 days, and | made
2,600 bucks!™

Ed & Mo Simonson, Texas

“We're very pleased with it We're making a
dream come true. We've always wanted some
land, and thanks 1o chimney sweeping we now
own 30 acres,”

Just what do these people do to earn that kind
of money? Sweep chimneys. Six to eight a day
if they're full-time. Two to three an evening, plus
ten of 50 on the weekends for those par-timers
who keep their present jobs. Since the average
charge is $45 for the first and $35 for each addi-
tional in the same house, it's easy to see how
John Moszulski made $2.600.00 in 18 days!

The Height of Technology

How do you elean a chimney? You da il as
quickly and efficiently as possible. The more
chimneys you can clean in a day the more lives
and loss of property you'll save. And how do vou
do a good job in record time? You use the most
advanced system available— The August Wast
System

One of the key elements in the August West
System 15 the SootSweeper. This machine is a
high-powered, high-volume dust collection unit
that was designed specifically for cleaning
chimneys. New filier technology is the key foits
efficiency and dependahility.

Other key elements of our sysiem are an
assortment of high carbon steel brushes, spe-

cially designed fiberglass cleaning rods (that let
you do most jobs from below), an easy-to-fol-
low handbook with everything from advertising
to chimney deslgn, a bi-monthly newsletter,
telephone consultation and much, much more
| don’t have roam o go into all the details righi
now, Cur information kit will explain every:
thing to you.

10 Years of Dependable Service

I'd just like to say that many years and a tre-
mendous amount of devotion have gone into the
development of the Aug st West Systern. We are
a strong, national company with thousands of
dedicated sweeps in our network! You can join
us and count on us to help you build a business
wou can be proud of. We take pride in the qual-
ity of our equipment and service to you.

Sweep John Moszulski says. “"Mot only do |
think your System is fantastic, but | am also
totally impressed by the way you treat people
who have bought your System. | have just fin-
Ished my third $1000 week —on a nart-time
basis. ™

To Sum Up, Then...

Sweeping chimneys may not exactly be a
“Lazy man'sway torches” . vou'llwaork hard —
but the pay is exceptional. the demand is stead-
ily growing, and new equipment and methods
make the yob far easier. faster and safer than ever
before. Perhaps best of all, this is one of those
“*dream’'’ businesses that so many of us are
always looking for: a cash business with flexible
hours, low overhead and a reasonable start up
cost— figure about $1800 to get started

And don't forget, when vou run a small busi-
ness oul of your home, you can take tax deduc-
tions far that portion of your home you use for
your office and work area. as well as car pay-
ments, phone bills, utilities and anything else
you use in business,

Asa matter of fact a lot of sweeps pay for their
S'HHE‘ITI intax Sﬂ'nl'll'lg‘i ﬂl.ﬂll'le

FREE Information Kit

Find out more about what it’s like to be a
chimney sweep cleaning 25 chimneys or maore
a week. Just call TOLL-FREE 800-225-4016 and
ask for extension 424. I'll rush vou a detalled
information kit with the complete August West
Story and your 3315 RPM record entitled, *Now
Hear It Fram The Sweeps.” We urge you to call
us at no obligation, TODAY

:- Call TOLL-FREE 1-800-225-40 lﬁ—:

Al for estension 424
| fin Mass 617-753-5544) | AREUSt West

I

| or wite: |

i Tom Risch. Founder I
August West Systems

| 38 Austin Street I

| Box 658, Dept. 4114 l
Worcester, Ma 01601 bt

Yes, please rush me your FREE infarmation kit |

|

|

|

|

|

Bywtems

I MName

I Address
| City.
Siate

Copyrght © 1985 August West Systems, Ine



Tech Multi-Function
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NISSAN STANZA WAGON continued from page 176)

and Tercel wagon, the Mitsubishi Colt
Vista, plus the smaller domestic mini-
vans. In blending sedan, wagon and
van, Nissan's designers incorporated
sliding rear doors on both sides. Thesa
eliminate the usual B-pillars and make
getting in and out a little easier. They'ra
handiest in tight parking spaces or for
stuffing cargo through the sides with
the rear bench folded.

1 found the sliding doors easy enough
to open and shut. They're not heavy or
awkward, although the rear seat itself
is. And yet part of the sliding doors
effect is negated by the front shoulder
hamesses hanging down in the same
location as B-pillars. Also, you can't
open the righthand sliding door when
you fill the fuel tank. In that regard, the
right slider becomes a bit of a handicap.

The only major components this vehi-
cle shares with other Stanzas are the
engine and drivetrain, although the
wagon's fwd transaxle does use a
slightly lower final drive ratio. The
wagon's floorpan and all body stamp-
ings are unigue. So far, the Stanza
Wagon comes in only one trim level,
that being equal to the Stanza XE
sedan's. Like the XE, the wagon's long
list of standard eguipment includes
power steering, tilt column, folding
front and rear armrests, digital clock,
variable intermittent wipers, AMTFM
stereo, tach and remote openers for the
liftgate and fuel door.

Four-wheal drive is planned for the
near future, as are additional trim lev-
als. The EPA guotes 23/28 8 mpg for 'I:hB

THE PM REPORT CARD
HISSAN
STAMIA
WAGON GRADE COMMENTS
Acceleration B+  Ample with 5-speed
B Acceptable for this
s fype wehicis
Braking A Good; well modulaied
Steering B+  Right amount of boost
Irgﬂmwhd
Transmission c Vague on downshifts
Ride A Comipriable and silent
Fuel sconomy B Good considering camying
Lapacty
Seating A High and comiortabie;
love those armnests
Vision A+ Excallent every way.
c Sensible but
Gauges. InCOmpiEty
Ventilation A Good with or without a'c
Nolse A- Minima!
@ 55 mph
Cargo A Nothing short of amazi
m
E A Easier to 2l than
ngine "y pet vans
Fit and finish A Farst-rate in ewery way

manual and 20/25 for the automatic.
The Stanza Wagon's price was gquoted
at press time as under $10,000, which 1
take to mean $9995. Fully loaded with
afc, cruise control, automatic transmis-
sion, roof rack and the few other avail-
able options brings the price to about
$11.500. Nissan expects to import 3000
Stanza Wagons a month. | expect they’'ll
be in short supply.

Folding, removable seats add to the Wag-
on's wversatility. Rear jumpseats. center
bench and front buckets make it a 5+ 2.

Carm:e hnnd makes the transverse 2 liter,
97-hp. 4-cylinder engine easier to service
than the typical van powerplant.

FREE! far Yi COMPARATIVE SPECIFICATIONS
! Huw tu 0' er Your TOYOTA TER- COLT VISTA CHRAYSLER NISSAM STANZIA
Invention for Sale CELWAGON  WAGON  T-VAN WAGON
o4 2 gueal imvenion you'd e t seil? Sand for g Base price SES18 a7 59738 £2995'
N T e e e ne placemant drive fronuiwad Troniiwad Troniwa frant Twd
ul Fame 'T.':q‘f"'f'."s" ta fhﬁlx“!’_‘; Engine type ohc 4 ohc 4 ohc 4 oh 4
gt R gl e Displacement, ccicid Tds2@86 19671220 21081350 10471204
in OH 1-419/330-64%5, @ rpm® 624@ 4800  BA @ 5000  101@4800 37 @ 5200
Whealbase (in 857 1034 1120 B9 0
Gverall h (in.) 64,7 1746 1768 170.3
BUILD A BIKECAR 4 %&a Gverall width {in.) 536 6.5 69.6 556
The Amaring Mini Car Buill with Owvarall hﬂm{in] [ K] 508 64.2 B4.2
. AN Slec Curb weight {Ib.) 2288 2486 2935 2809
e, 1 Diees [Fuel capacity (gai}) a2 132 150 159
Cargo area L =W <H (in.} 50 = 44 =36 Ta=MNA=MA B2=50=<48 57 = 53= 48
PI“A'E§-‘§1- :55 Max. cargo cap. (cu. f.) B4 [ 125 80
|EPA est., cityhwy. (mpg) 3137 24730 24129 33728
EEQELH!'#HFEE&?&L HY u:run | 1. Estimated; 2. Standard engine
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SAFE AND SOUND

A Viper in the dashboard will charm you with music
and protect against theft at the same time.

BY FRANK VIZARD

Autnmnbile thieves can appreciate good sound

as much as anyone else. Often, they'll just
swipe an attractive AM/FM stereo cassette player
and leave the rest of the car alone.

An innovative response to this refinement
among burglars is Sanyo's new in-dash auto-
sound unit, dubbed the Viper. Also known as
Model FTEBO, it offers all the top-of-the-line audio
features anyone could demand—along with secu-
rity circuitry that protects the hi-fi and the car.

What's different about this radio-cassette?
Quite a few things, but nothing that's evident at a

glance. Hidden away in the engine compartment
are two security modules that you wire in-line to
the car's horn and ignition cables.

The horn module protects the Viper from theft.
Any attempt to remove the radio-cassette (by
cutting or disconnecting any two wires) sets the
horn bleating at 1-second intervals for five min-
utes. (If your car’s hom functions only with the
ignition on, you'll have to add a homn.)

Meanwhile, Viper's ignition module protects
the car from theft by functioning as an ignition-kill
device. Upon leaving your car, you punch a 3-digit

HORM

e
i

—
L C

HORM

Owmer-installable Viper Is the first car stereo that protects itself

Viper components; X's mark the spots where they connect
and the car from theft. Above, wires and modules shaded in blue electrical system.

to automobile’s
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code (of your own choosing) into the
innocuous-looking keypad on the Vi-
per's front panel. This code activates
the ignition-security system (the horn
module functions independently). The
car cannot be started again without first
entering the security code. For people
with poor memaories, the Viper offers a
face-saving and car-starting option: A
master switch that comes with the unit
can be easily and discretely installed to
override the ignition-kill system.

Do-it-yourself

Owerall, installing the Viper is pretty
simple. The instruction manual, pro-
duced in the U.5., is clearly writtan and
easy to follow. Attaching and connect-
ing the security modules adds about 20
minutes to the time it would take to
install an average car stereo system.

Despite this simplicity, you might
want to have the unit installed by a
professional autosound/security dealer.
Effective as the Viper might be, the
ignition-security system can be defeat-
ed by disconnecting then reconnecting
the car's main (positive] battery cable.

This is because the system’s security
modules are little more than passive
relays. The real brains behind the Viper
are programmed into the microproces-
sor that controls its ETR (electronically
tuned radio). Cutting off power to the
ETR chip erases its memory—including
the security code (this can be repro-
grammed).

For this reason, a more comprehen-
sive approach to car security entails
using the Viper in conjunction with a
separate, professionally-installed hood
lock. In fact, a qualified auto-security
dealer will probably devise some very
sophisticated theft-deterrents using the
varsatile Viper as a starting point.

Potential buyers should note that at a
suggested retail price of $349.95, the
Viper's security characteristics are vir-
tually cost-free features.

On the audio side, Viper offers 9%
watts of power per channel. Those are
clean watts, measured at only 1 percent
total harmonic distortion, and enough to
drive four loudspeakers crisply (Viper
will put out 25 watts a side with higher
distortion). Dolby noise reduction, types
B and C, make tape hiss inaudible, and
Vipar's computer-controlled cassette
transport mechanism eliminates varia-
tions in tape speed that cause wow and
flutter.

Besides these high-end audio virtues,
Viper incorporates several convenience
features. These include automatic tape
reverse; automatic search-and-scan for
tape and radio; 18-station memory pre-
set tuning; automatic cassette loading
and ignition-off ejection. Given this lev-
el of performance and features, Viper's
a steal compared to other car stereo
units in its price class, M
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Hi-Power Vac

MUST LIQUIDATE

AT BELOW DEALER COST!

QUALITY!

CTORY NEW! FIRST

500 watt, industrial quality!
Ideal for office and home!

There are two major complaints aboul vacuum cleaners! They the
don'l have enough suction. And they don't last long enough. nation's
But HERE is one that's different® It would never win a beauty con- largest
test. Bul when it comes to high-powered suction and unesuoally manufac

fang lite, THIS one can take your glamour vacs . . . with their fan- turers of
cy doo-dads, gimmicks and gadgets .. . and make them look hi-powered

like silly cardboard cutouts!

This could very well be the LAST vac youll ever have io buy!
It's a heavy-duty industrial model, yel weeghs only 16 Ibs.
Carefully engineered and solidiy buill! Made for profes-
slonal cleaning coatractors.

500 Wati Motor! Moves much mare air than ordinary up-
right vags . . . even when bag is almaost full!

Unigue Triplo Vibration! Loosans trapped dir. Then
high-powered suction Tifts dirt wp and away,

Extra Wide 18° Nozzlel Covers more area more quick-
ly for much faster cleanup. A real timesaver! {
Sturdy Construction] Sofid, die-cast. all aluminum
body for long-lasting. rugged durability.

Exira Long Power Cord! 32 feed long, so you can
cover 64 feet dia. circle without changing out- “l'r
lets. J
25-'Wail Headlight! Helps you sea in dimiy Wt
areas for more thorough and efficient
cleanup

This basic model has been a lavodile
with the pros for almost 25 years! And
you know THEY wouldn't accept any-
thing less than top-notch perform-
ance. Especially when their weekly
pay depends on it!
The manuiac-
turer replaced

fhis madel with

& newer ver-

sion. As a rasult,

we oblained alimit-
ed supply of this discon-
tinued model for liguidation
Because of our excepticnally LOW
PRICE, we're nél atlowed 1o print the name of
the famous manulacturer, (But we can tell youon
the phone. Call Toll-Free: 1-B00-328-0604 )

Ower DNE MILLION were sofd doos-to-door at the normal high

retail price. The design is 5o well known. you might recogaize the
brand by the photo. The appearance hasn't changed much in 25
years. |tdidn't have tol It was so powerful and dependable, the cus-
tomers loved it just the way it was. Once YOU try it, you will agres.
s the BEST! And now you can have ane for home or office at anun-
usually LOW LIQUWIDATION CLOSEOUT PRICE!

Other special features include: Electronically balanced fan with Sy o M
flexible blades to protect molgr bearings and help ensure long lile T
Feli-sealed. seli-akigning ball bearings with Dt o) Gutaidn areinal B ataton.

::flllmeluhncalmn Yot Demgn. 0 et I-C O.M.B. CO.» ftem H-721-81043 88

T4B0E 2Hh Ave M. Minnsapolis. MN 65441-3397

" Reusahle Cloth Bag!

{ Savas you naney! Mo pa

' bags 10 keap buying. Slul-
dy cloth bag s awire lergs

for lass frequent dumpout

of contens

8 Height Adjustments!
Jisst & tap of your toe quick-
Iy changes height for any
Typa carpet. any Typs foeorl
Large, wide whigls roll eas
ity ovar thickest carpeting

MOTE: This was & standard
maoddal of & major U5, man.
ulacturer of vecuum clean.
arn. 80 servics and parts are
awvniinble st many

cantars
F-lﬂl also readily -ui-bl-
direcily from C.0_M.B.

Comparable
Retail Value

ﬂUT THEY GO AT ONLY:
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Cradit card customers can osder by phone

51,*.‘,",;.“'.‘;.‘.'.*- I F _""1 Allives 13-4 woushs for dalivary, Sovy, m C.0.0. o)
L e i LMy chack of money coder is anclosed. [No delays in procesa

Tnll-ren. 1-500—328-0509 | Charge. | MastnrCans:

I Send ___ Vacuum Cleanairid & 8 V58 aach phis 10 dach Tor
I shipping and handiing. |Minnssots rezidents sdd 5% sale 188

ing orders pad by check. thanks to TeleCheck. |
VISA | Dinss Clsb

Your check is waloome! Acct. No Exp
Mo delays in orders padd by chack, PLEASE PRINT CLEARLY
1 M
C.O0.M.B.CO." jimm
City
- ] Siate F L
.ﬁ.u hﬂrlIin Liquidator | Phone
ORTH

Sign hare }
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AAND DRIVE hHUh

ISUZU I-MAR

All-new front-drive car lurks under the old nameplate.

TEXT AND PHOTOS BY MICHAEL LAMM, West Coast Editor

suzu redid everything but the name.
They're still calling it the I-Mark,
but nothing else interchanges. The pre-
vious I-Mark was getting a little long in
the tooth, having started here as the
Buick Opel Isuzu. That was in 1976.
Then in 1981, American [suzu Motors
Inc. began offering basically the same
car as the original I-Mark.

This latest 19854 [-Mark, though, is
totally changed and now comes with a
transverse, 1.5-liter, 70-hp ohc Four,
front-wheel drive, fold-down rear seats,
considerable standard equipment, plus
ample room for four 6-footers and lug-
gage. It's again available as a 3-door
hatchback or 4-door sedan.

Chevy version

And if the new I-Mark looks familiar,
that's because it's also sold by Chevro-
let as the Spectrum. Doubling as the
Spectrum means you can get [-Mark
parts and service at any Chevy dealer-
ship. That's a definite plus since lsuzu

182

has only 520 dealers nationwide, while
Chevy's network numbers 5120, (Chev-
rolet dealers understandably can‘t hon-

Interlor has lots of plastic. but also lots of
useful storage cubbiles. Bucket seats would
be comfy without their headrests.

or Isuzu's 2424 new-car warranty,
howewver.) Some of the items that differ-
entiate the I-Mark from the Spectrum
include larger tires on alloy wheals,
ribbed lower rocker moldings, slightly
stiffer suspension calibration, tachome-
ter and tilt steering colummn.

GM input

General Motors helped design both
generations of [-Marks, For that reason,
the current car’s front and rear suspen-
sions follow typical GM small-car prac-
tice. The rear twist-beam axle uses
barrel-shaped coils, and the front setup
is by MacPherson struts.

I found the I-Mark's ride cornfortable,
and the car gives average, predictable
handling. The disc/drum brakes are fine
for normal duty but fade slightly after
repeated hard stops. | suspect that you
would find some fade on long down-
grades, too.

The I-Mark's unassisted rack-and-
pinion steering benefits from a soft-grip
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wheel but lacks on-center precision.
Optional power steering, which [ found
unnecessary, has a valving feature that
reducas boost and increases road feel at

higher speeds.
Engine attributes

The I-Mark's engine gives decent | HANDMADES FOR THE MAN

acceleration with excellent fuel econo-
my. The carbureted 1471-cc Four uses
just two rings per piston (as opposed to
normal three rings) to cut internal en-

Transwerse 1.5-liter Four with carburetor

provides performance that ks
h:nﬂld-mredﬂauﬂﬂmm

gine friction. It also has an aluminum

crossflow head and weighs only 180 |

pounds totally dressed.

The induction system is interesting in
that it incorporates so-called intake
jets—a set of four small tubes that
parallel the mainfold runners. These
tubes let added air into the combustion
chambers to promote swirl for better
fuel economy. At times, the intake jets
also pick up tiny amounts of extra fuel
from the carburetor.

In addition. the intake system has an
electric heating element between the
carburetor and intake manifold. The
purpose of this heating slement is to
increase driveability while the enginge is
cold. The element grid instantly glows
red hot on startup to help atomize and
heat the rich cold-start choke mbiture.
As the engine warms up, the heating
element grid turns off.

Tepid performance

I'd call the I-Mark's acceleration with
the standard 5-speed slightly better
than average. The car outpaces its
class, but that's almost a backhanded
compliment. The optional 3-speed auto-
matic cuts acceleration and increases
engine noise noticeably.

Fuel mileage likewise drops by 5 to 8
mpg with the automatic. If 1 were
buying an I-Mark, I'd definitely stick
with the stick shift.

In my opinion, this car has four

{Please tum to page 184)
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YOU DON’T NEED

CASTRO’S PERMISSION

TO SMOKE CUBAN- SEED HANDMADE CIGARS!

- WHO THOUGHT HE
COULDN'T kFFOFtD THEM!

I sand tham fo you from Tampa, the fine
caar capital of the world. Sample the
cxgars in my nisw Siteer Madaliion
Sampler and ergoy & windeul new

amiking sansation. 'l include a ganer-

ous sampling of Honduras handmades
L8 8 riGe Secton of vintage-lbal

%-hﬂyummmﬁwﬂm.ﬂw-

y bfended lor mildnass and fawor,
These suparh smokes are mada with sapertly bhanded Cuban-
sapd-Bal Iobacoos and curesd Bha old Cubian wiry in Hondures
from seoad smuggled ouf of Cuba. They're mild, ﬂawhﬂardammubnm
o the cigar smmakoar who's looking lor somathing new,
eicaphonally tasty Expents cant jel Ihgm1r{rr|.Hmw ‘fbuwunﬁbtﬂe'lnuﬂhﬁ wiin
o ry thveem, Naburml woapgpad I you're ready bor 8 xuniously snpoyabie SMoking expenence, iry hem now

MY OFFER TO B L]
t:lGAFt LOVERS

k& Mpl-l-: "

| THOMPSON CIGAR co.

15401Hlnul.rl'.':‘l ., Dept B419 , Box 30303, Tampa

‘E&s:umuﬁn%mﬂunmﬁmmr
Charge my Amierican Expross

IN FLORIDA, CALL 1-800-

Geodesic Home

LIS Pabent 3476508

The Sting 120

— Kits

] .

‘hﬂd = we,f.,f st Affordable. Highly Efficient.
Hﬂ-ﬂﬁo t arc welder! Ready to Assemble.

Use it anywhere! Runs on
AC or RV generator power, $189

Don't let its small size kool you. The Sting 120
prochsces high-penetration welds with a 332" stick
electrode from househodd current or KY generator,
Liguid cooled for hottest welds with KO BURN-OUT
*B5% efficiency »Messures pust 6" 06 x 8"
« 5% duty cycle * Umne-year warranty

Order today! Call todl-free for VISA Mastercard
orders, or send coupon fo:

Whesler Induszres, L1d

A5 Viewndge Ave., Suite (. San Mhego, (A 2103
800-621-0852, Ext. 371

Call toll-free to order or lor more information.

A Monterey Dome s the home for all seasons
and chmates. & home that is easy to alord and
simple 1o build. Save up to 60% on building costs
and 50% on utilities,

Engineered in kit form for the novice, first time
builder. Ready to assemble with all parts precut,
predrilled, color coded and lightweight

Available in sizes from under T00 io over 3500
square leet wath undmited floor plan ideas, Prices
start at 33995

Send today for Monterey Domes 100 page
color Catalog & Plans Book of affordable kit
homes. 5600,

O Yes, | want 1o begim my Mostersy Domes experi-
ence. Flease send my 1M page copy of Monierey
Demses Catolog & Ploms Book. Enclosed ia 86 00

-

—————————————— - nmﬂu-gu-dmmﬂuullpm&ﬂc
YES! i wam portable arc welding power! s o
[ Send me the 110-volt Sting 1 20 lor $189
Price ischedes ground claim, elecimds holder & plag Also e L R
inchudes shipgemy Address S—
SRR Murvievcard M Cliey/Siate Tip

feirehe o )

Sigsuliine
|| Therk ir iresdery esirhed endhssed

i

Send to: MONTEREY DOMES
ﬁ Dept. AG-10
d | Y 1760 Chicagn Ave

Riverside, Calif, 92517

L__-__—————J

b
Cing

e

o J—

S — 183



104 + Octane Boost souped up its HP by a smooth 16.7%.
But 104 + does more than increase HP It also cleans fuel lines,

And provides cleaner, cooler, smoother performance,
aniling, or toluene.

racing engines.
Powerful solutions!

Order Direct:

"KICKGAS" T-shirt

104 + logo on bright yellow, blue or tan.
50/50 polyester/cotton

Sizes S, M, L, XL—56.

Specify color and size.

MICKGAS:

-t

Powerful
aolutions.

OCTANE BOOST CORPORATION
Box 271148
Dallas, Texas 75227
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Power! 16.7% more io be exact. That's what 104 + did for an 55 396
Chevelle. Chassis dynamometer tests showed just one 12-ounce can of
carburetors, and injection systems. Eliminates harmful knocks and pings.

All without lead, alcohol, or dangerous chemicals like xylene, MTBE,

104 + for street machines. Super 104 + for extra high compression

ISUZU I-MARK
{Continued from page 183)

important things going for it: fuel econ-
omy, interior spaciousness, quality of
assemhbly and price. EPA estimates
range from 38/43 mpg with the 5-speed
e 33/35 for the automatic,

As for interior roominess and com-
fort, there's plenty of leg and hip space
fore and aft, and the rear seatbacks fold
forward separately for extra hauling
capacity. This feature ups the hatch-
back’s normal 16.9 cubic feet to 29.7.
The 1-Mark's cabin is pleasantly full of
little bins, and thera's aven a deap,
useable glovebox.

The front buckets are nicely con-
toured, and they'd be great if the head-
rests waren't 5o hard-surfaced and odd-
ly angled. Unfortunately, they tilt
forward and catch me right where my
skull meets the spine. Ouch.

Standard squipment includes the al-
loy wheels, steel-balted radials. tach,
tilt wheal, plus a digital quartz clock,
twin electric outside mirrors, passenger
assist grips, tinted glass., remote re-
leases for trunk and fuel door, intermit-
tent wipers, reclining buckets, minicon-
sole, fold-down rear seatbacks, cargo
shade. rear defogger, childproof rear
door locks, flip-out rear quarter panes
and rear wiperiwasher. Best of all,
everything's put together beautifully;
fit and finish are first-rate. [-Mark
prices start at $7149 for the hatchback
and, considering all that standard
equipment, it's not a bad deal. ™

THE PM REPORT CARD
19852
ISUZU
|-MARK GRADE COMMENTS
Acceleration B- Slightly above averags
Handling c Some understeer, body
roll, lots of tire scrub
Braking c Noticeable fadng after
repeated siops
Stoaring B Not especially cnsp
o0 Cemter
Transmission B— S-speed shifter lacks
definition
Ride A Good; wall modulated
and smooth
Fuel economy A EPA says 3843 mpyg
with 5-spesd
Seating C- Headrests uncomfartabils;
ion firm and angled the
WG Wiy
Vision B Wide pillars in coups
Gauges. B Meeds oi pressure &
controls wﬂw_nr
Ventilation A Good vent locations,
pawertul fan
MNoise B Some tire remble; other-
(i 55 mph wise relativiey silant
Cargo A Rear seats fold for
capacity added space
E A Pienty of room all around
serviceabllity

Fit and finish A Excefent mside and out
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CHEVROLET NOVA

Can a Japanese car built in California find happiness in America?

BY MICHAEL LAMM
West Coast Editor

The greatest compliment you can
pay any car is to say simply that it's
good. It does what it's supposed to do
without gquirks or gualms. The new
Chevrolet Nova is an all-around geood
car: very livable, reliable, comfortable
and economical. If you're looking for
value in transportation, this is it.

| can hear you thinking. though,
"Well, fine—it's also basically a Toyota
with a Chevy bow tie on the grille.”” Not
guite. True, the Nova began life as a
Corolla, but it's not the Corolla you can
get here in the States. It's a Japanese
version called the Sprinter, and while
the Nova uses the same 70-hp, 1.6-liter
ohc engine, same crosswise fwd drive-
train, same suspension and brakes as
the U.S. Corolla, its body is altogether
different. No sheetmetal will inter-
change, and the greenhouses are visi-
bly different, with seven windows in
the Nova versus five in the Corolla.

Prices range from $7195 to $9815,
depending on option packages (you
can't get individual options, only
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bunches of them, in the Japanese fash-
ion). The Nova is more expensive than
its Toyota cousin, partly because the
MNova comes betier equipped. For in-
stance, it has fabric door panels instead
of the Corolla’s vinyl, a foam headliner
for greater noise and temperature insu-
lation, upscale seats with height and
lumbar adjustments, fourth-generation
mud/snow radial tires, plus heavy-duty
heater, rear defogger, wipers and bat-
tery. That's in the base Nova.

The CL version boasts 30 additional

Toyota-bullt Nova has different bo?m!k
from Corolla. Interior is more upscale, but

still very Japanese-looking. Powertrain,
howewver, is the same transverse 1.6-liter 70-
hp Four with a 5-speed manual or 3-speed
automatic transaxie.

extras, including all-velour upholstery,
tit whesl, fore/aft-adjustable head-
rests, remote releases for trunk and fuel
filler, trunk lamp, and so forth. It's by no

means a stark or stingy automobile.
Over the road (I put about 600 miles
on a brand-new CL sedan), the Nova
feels almost exactly like the Corolla (I
also put 100 miles on a Corolla during
the same trip). The only difference is in
road noise. The Nova is a little quieter—
very little wind whistle, some tire rum-
{Please turn to page 186}
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"I plumbed my house with pliers and a
Swiss army knife.”

Acwally, any kind of sharp knife will do. That's the beauty of Qest
polybatylene plumbing. 1t's the complete, long-lasting system that
goes in easily. You save valuable time and lots of money when you
do it yoursell!

Qest ts vastly superior to old-fashioned copper or iron pipe.
Doesn't clog . won't corrode . | . never rusts . resists freezing in
1 complete system. Proven in over 2.000,000 homes.

Easy o install flexible pipe. Unique connectors that fit all types of
existing plumbing without glue or solder. Qest is truly amazing!
Ask Tor Qest at your nearby home center or hardware store

Special $ Saving Offer

et 3 genuine Swiss army knife equipped with 9 wols — a $16.00
value — for only $9.95 plus 50¢ for shipping and handling,
Send check or money onder payable 1o QEST KNIFE Dept. PM,
PO Box 1, Dallas, TX 752210, (Texas residents add 5% sales wax. )
Allow 4 1o b weeks for delivery. Offer expires December 31, 1985,

EES

a7l =2 QEST
Q10 s
e

U‘ Aquavac

INSTANTANEOUS TANKLESS
GAS WATER HEATER

tep up to DCwitha 5
Lincoln AC/DC Arc Welder

—

= FHERGY SAVINGS CAN BE

AS GREAT AS 50%—

Only pay o the hod waler usel Mo costy standby heal
055 welh @ fankiess unid

= WEVER RUN OUT OF HOT WATER—

Wales 1 healsd on demand Produces up lo 126 gph
with g I0* lempedrihug nse

.
L]

Big brother tothe Lincoln AC-225-S. It's theideal welding tool for do-it-yourself
fabricating. maintenance, farm repair and construction, piping, and hardsurfacing.

And, it's great where DC works best. where high quality is required, for all-
position welding, and sheet metal welding where a smooth arc is essential. Plus, it's
ideal with stainless, low-hydrogen, non-ferrous, and many other electrodes

The Lincoln AC /DC gives you a choice of DC or AG and runs on single phase
230-volt power. Standard features include input plug and receptacle, electrode holder,
work clamp, and cables.

Ask for a FREE Weldor's Guide complete with illustrated
instructions and tips for better AC / DC welding

For your copy, write. The Lincoln Electric Company,
Cleveland, Ohio 44117,

The power in welding since 1895,
186

= AQUAVAC COULD LAST A LIFETIME—

Wi 1ank o ieak. Everyineng in contact with wale: i
sither beass o copper Extenar insh |5 poscelainized in
ensure durabssly

w SPACE SAVER - Freas -,-F"-'aluahiﬁ Mool Space Wal
musled (M 339 K W TR 5 D 1V W5 s
MODELS AVAILABLE Iy EITHER LP OR

MATLREL GAS

Aquavas = manufactured by ons of e world 5 Oldest
arxd langes! producers of 1ankiegs waker heaters M-
\mns of satshed customery throughoul 1 worbd ane
it usang AdjLEvac
Sarg fur free iflcemathion
Saumier Daval bng
¥ el Plara
Vinlere NY WIFH
a1 -GN
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CHEVROLET NOVA (continued from page 185)

ble, but altogether a pleasant long-
distance runner.

Chevrolet supplied an even dozen
Novas for our press convoy from Ontar-

b

o ok A . el =
Rear view looks least like Corolla, but some
Novas may wind up In Toyota showrooms.

io, California, to Tucson, Arizona. The
fleet's fuel mileage ranged from a low
of 31 mpg to a high of 52. The 31-mpg
figure came with 100 percent high-
speed driving, with no concession at all
to economy.

The driver who managed to tum in
52 mpg drafted trucks and kept below
55 mph all the way. The EPA says the
Nova with 5-speed should average
30737 mpg cityhighway.

I found the Nova driver's seat very
comfortable, and there’s a surprising
amount of legroom in back, plus a large,
flat-floored trunk. One of the Nova's
prime wvirtues is its roominess. The
sedan is as spacious inside as the VW
Jetta and Nissan Stanza. What 1'd like to
ses, though, are fold-down rear seat-
backs, like the Corolla’s.

The Nova handles well enough under
all normal driving and maneuvering
conditions, and its 70-hp engine gener-
ates plenty of scoots for around town.
But long upgrades and passing take
some downshifting. | prefer the 5-

THE PM REPORT CARD
CHEVROLET

HOVA GRADE COMMENTS
Accelaration B Mot great, not bad
Hardling B Fing for an econgemy car
Breking A Fade-free
Steering B+  Responsive. pood feel
Transmission B Long throws, wide 3-4 gap
Riche: A— Amazningly quiet and good
Fuel economy B EPA says 30/3T mpg
Seating A+  Excellent all anound
Vislon A+ Fine in every direction
Gauges' c mhh. but only two
Ventilation A Good air conditioner, oo
Moisa B Same tire rumbe
@ 55 mph
Cargo A Amazing trunk capacity
Engina - A Ample access
Fit & finish A As good as the best
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speed despite its wide 3-4 gap, yet the
3-speed automatic isn't bad either.

Joint venture adventure

What's really important about the
Nova, though, isn't the car itself, good
as it is. It's the way the Nova's being
manufactured; the fact that it's being
built in a fishbowl. Evaryone in the auto
business has his eye on the Toyota/'GM
joint venture, because if the NUMMI
experiment works, it'll change the way
cars are built.

NUMMI stands for New United Mo-
tor Manufacturing Inc. It's the joint-
vanture company founded and funded
S50/60 by Toyota and General Motors.
GM owned the original plant in Fre-
mont, California, but shut it down in
1882, mostly because of labor prob-
lems: high absenteaism, low morala,
poor quality, alcohol, drugs—the
works. A Fremont city councilman, Yo-
shio ¥. Fujiwara, on his own time,
lobbied both Toyota and GM and even-
tually got the two companies together.
Toyota put all the Nova machinery in
place, trained the key people in Japan,
and pretty much runs the NUMMI
show. Ninety percent of the labor force,
though, worked at GM Fremont before
the shutdown. They're UAW to the
corea.

The United Auto Workers sinceraly
wants NUMMI to succeed. For one
thing, that gets them off the hook for
previously low production and quality.
The Japanese have totally retrained the
UAW’'s workers, infused them with Jap-
anese goals and spirit, dressed them in
blue uniforms, provided a gym, orga-
nized them into teams, allowed them to
redesign their work stations, let them
change tasks within groups, even en-
couraged them to stop the production
line whenever they see unacceptable
quality. What Toyota has done is trans-
late the workforce into Japanese.

If this noble experiment works, great.
And so far it seems to be working. Nova
quality is high at the moment—as high,
I think, as anything from Japan. Fre-
mont, though, is still on its honeymoon.

The 12-year, joint-venture contract
calls for GM to buy up to 200,000 cars a
year from NUMMI But GM doesn't
have to buy all those cars. Nor must
they all be Novas. NUMMI can build
250,000 per year of whatever will sell,
ineluding cars for Toyota dealers. Fu-
ture replacements for the Nova are
already under study.

For now, though, what you see as the
Chevy Nova is actually a lot of different
cars wrapped into one. It's a Japanese
car, an American car, a world car and an
experimental car in the manufacturing
sense. But on its simplest level, it's just

a good car. ™
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MASA recently started selection
of non-astronaut Shuttle
passengers. We can't guarantee
your reservation, but we can help
you tell the world you want to go.

| WANT TO

Tell us why you want to go, and we may
putyou inour book, Why America Wants
to Fly the Shuttle.

But you dom't have to wait for our book
(details with order). Are you one of
millions of Americans who would be
thrilled to lift off irom Cape Canaveral,
soon to be floating freely with the world
untfolding beneath you? You can tell
peopie night away, | Want to Gol, and
help space exploration at the same time:
Wear one of our top quality Hanes 5050
cotton/polyestar silkscreanad T-shirts.
Proceeds suppor research achivities of
the World Space Foundation, including
the Solar Sail and Asleroid Projects. The
Foundation is a non-profil, tax exempi
scienlific research corporation with
Associates like you around the world
Foundation projects are underway with
suppart from the Jel Propulsion
Laboratory, Charles A, Lindbergh Fund,
University of California and the
agrospace ndustry

Learn more about Amencas Space Shuttle
Fres Shuttle Astronautics Motebook (4
pages | and infarmaton about the Warld Space
Foundation with each order

Pagie iow B8 wesky for devwery Desgn Phal Haman 1 Wanl
W G s e ogolyne e potecied fade peopees
€ 1505 Workd Space Foundason

| have erciosed & boi ___ Tosherds 5870 'aach {2 L
FIE 50 Chack & Pofey 6l aais

Bpaoe Bhubihe Wb Siudce Fardtaton
P 0 Box Y, Sowih Pasadena CA 55000

Hama

- — }
City Sime  Fip I

L Call res please add sales lax. ]
- e e e s




Howard Ritchie of Hearst’s WDTN-TV, Dayton, Ohio,
had the creative idea that is protecting his
community’s children.

] - Howard Ritchie
Vice Presidont & General Manager, WOTN-TV, Dayton, Ohio.

FOPULAR MECHANICS IS A HEARST MAGAZINE.

HEARST IS MORE THAN 125 COMPANIES INCLUDING MAGAZINES, BROADCASTING, NEWSPAPERS,
BOOKS, BUSINESS PUBLISHING AND CABLE COMMUMICATIONS.

MAGAZINES Colonial Homes » Cannoisseur = Cosmapaolitan = Country Lrving « Good Housekeeping « Harper's Bazaar « Mousé Beautiful = Motor Boating &
Sailing = Popular Mechanics = Redboak « Science Digest = Sports Afiehd = Town & Country = National Magazing Co., Ltd. {Unsted Kingdom] = M ggjﬂqﬁgﬂu_hp_n
Eastern News Distributors s Communications Data Services s International Circulatian Distributors = Perodical Publishers Service Bureay BROADCASTING
T Statigns « WBAL-TV, Battimore, MO « WOTN-TV, Dayton, (hio - KMBC-TV. Kansas City, MO - WISN-TV, Milwaukee. Wl = WTAE-TV. Pitisburgh, PA « Rago
Statigns - WBAL-AM, Baltsmare, MD = WIYY-FM, Balumaore, MO = WISH-AM, Milwaukee, Wi = WLTO-FM, Miwaukee, W1 = WHTX-FM. Pittsburgh, PA = WTAE
AM, Pittsburgh, PR« WAPA-AM, San Juan. Puerto Rico NEWSPAPERS Aibany (NY) Knickerbocker News = Albany (NY) Times-Union = Baltimore (WMD) Hews
American =+ Beaumont (TX) Enterprise « Clearwater (FL) Sun » Edwardsville (IL) Intelligencer = Huron Dasly Tribune. Bad Axe, M1 = Laredo (TX) Times - Los
Angebes (CA) Herald Exarminer = Mudland (M1 ) Daily Mews» Midland | TX) Reparter-Telegram » Plainview (TX) Daily Heraid « San Antonio (TX) Light » San Francisca
{CA} Examiner = Seattie (WA) Post-Intelligencer = 40 weeklies in Cablifornia. Michigan. Flonida and Texas



Wendell Smith of Hearst’s Midland, Texas,
Reporter-Telegram has creative ideas every day
that are improving his paper’s photo reproduction.

;HEE: Hears.l-'lf:;rp;:\r.ahun

Creativity doesn't just come from
hard work. It also comes from
imaginative thinking.

Thinking of ideas that are
innovative, yet practical.

At the Hearst Corporation, the
creative ideas of our 13,000 people
have helped us more than triple our
size in the past ten years and have
made us one of the largest and, we
think, one of the best communications
companies in the world.

Howard Ritchie’s creative idea
was to serve the community by
offering a program called
“Ident-A-Kid™ to help trace
children if they were ever missing.
Volunteers from WDTN-TV go 1o
shopping malls over the week-end,
fingerprint children on special cards
and give these priceless records to
the parents.

Wendell Smith's creative ideas
have helped him develop the high
level of skills necessary to operate a
new scanner machine that analyzes
color photographs and translates
them into fine reproductions. The
results of his work at the Midland
Reporter-Telegram can be compared
to the very best in the newspaper
industry.

With creative ideas like these, we
at Hearst are confident that our
successful past is just the beginning
of an even more successful future,

The Hearst Corporation

Good creative ideas
that make good business sense.”

BOOKS/BUSINESS PUBLISHING Arbor House = Avon « Hearst Books « Hearst Manne Books = Willam Marrow & Co |, (¢« Hiarst Busingss
Communications, Inc. = Hearst Business Media. Inc = Hearst Professional Maganines, Ing + American Druggest » American Oruggist Blue Book - Diversion
Electronic Engineers Masier Catalogue » Eiectronic Products Magazine « Floor Covering Weekly « Integrated Circuits Master Catatogue = Motor Boaks = Motor
Crash Estimating Guide = Mofor Magazing = National Auto Research Publications » Office Woild News = Retrement Advisors Inc. = Today's Otfice CABLE
COMMUNMICATIONS Hears: Cablevision gl Calilpmia « Los Galos, GA - Milpitas, CA « Mewark CA « Santa Clara_ CA - Cable Programming Networks - Arts &
Entertainment {a jainl venture between Hearst/ABC Videa Services and RCTV) « Lifétime (& juint venture between Hearst/ABC Video Services and Viacom
Interpatianall OTHER ACTIVITIES Cal Graphics - Hearst Advertising Servica = Hearst Feature Senace = Mearst Metrolone News « King Features Syndicate «

King Features Enfertainmeant = Reader Mail. Inc



Making The Cut

11

new chain

This suspension helmet provides shock ab-
F:n to reduce the impact of falling
hitting your head, and it has adjust-
e ear protectors and a polyester mesh
face shield, The lightweight. 1-pound hel-
met comes in an orange color with the
Hm?vm logo and costs about 530. It's
avallable from Husqvarna dealers, or write
to arna, 124 Thorndale Ave., Bensen-
ville, IL &0104

St B
The Gamn' chain saw sharpener has a
wearing carbide cutting burr

set at a 35" angle to ensure identical

ing of all chain teeth. The burrs come in %u-,
Yie and “fu-in. slzes. The tool comes with
depth and Instruction booklet for
534.95 from Gamn' Enterprises
Inc., R.R. 5, Box 39 A., Evansville, IN 47711.
Be sure to state make and model of your sas
when ordering.

——

saw accessories

The Alaska MK lll portable saw mill cuts logs
Into dimenzional lumber on site for bulld-
Ings and fences. The mill clamps onto a chain
saw bar to make lumber from ': to 12 in.
thick. up to 48 In. wide. It comes in four

The Roller File Guide consists of a fixed guide
that rests on the bar and chain and a roller
mounted file that allows chain saws to make
un smooth and accurate cuts. It costs
$6.25 and s avallable for every make
and size of saw chain at Stihi chain saw

You match the pitch and gauge
of your chain. For more information write

Stihl Inc.. 536 Viking Dr.. Virginia Beach, VA
23451.

The Miter Right adapts to electric and gas-
they can miter logs,
be boited to a stur

2604 Anderson Rd., Duluth, MN 55811,

190

powered
timbers and dimensional lumber. The unit must
surface before the saw can be mounted. Use it
to work on log bulldings. decks, retaining waills and other land-
scape projects. Miter Rite costs 554.45 postpald from Miter Right,

chain saws 5o

thp hits the ground (r
the saw on a second

Hill, 5C 29731,

The Utilitip attaches to the tip of a chain saw bar to protect it if the

There is no danger of kickback since the guide bar ©
The tool costs 518.95 pastpald from Utllitip Inc.. Box 11704, Rock

o

Inc..
OR 97222-0080.

909 5.E. International Way, Portiand,

5
t). Its spiked tip also permits the user to pivot

and make the cut using a leverage action.
ip is stationary.
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the same

MUST LIQUIDATE

AT BELOW DEALER COST!

NOVA 19,500 BTU

PUBLIC NOTICE!

Nova re-directs sales
efforts to different
products. Overstock
of kerosene heaters

Kerosene HB&IBI‘

FA

=]
-]
!

The Mova provides ingtant heat just aboul any-
where you need i, at just the press of a button
With its generous 19,500 BTU capacity it can heat
@ room as large as 28 x 287 It distributes large
volumes of heated air in ALL directions . . . in-
stead of just in one direction as many other heat-
ers do. This is the advantage of convection type
healing ower radiant.

Heating efficiency is 2 remarkable 80.9% Nearly
every cent you spend on fuel returns to you in
heal. A 1.9gallon tankful of kerosena can provide
up 1o 13'% hours of heat at the top burner adjust-
mant, Cost is less than one-hird that of compara-
tive eleciric heat (according to .S, Dept. of En-
ergy figures),

Completety sell-contamed. Meeds ND elecirical
outlet, NO chimngy, NO vent. Truly partable . . ready
o provide heal where you want it. Great backup
for electrically operated furnace since it will op-
erale aven during a power failure

= A safety shutofi extinguishes the tighted wick

instantly if the heater is jolted or tipped

= Automatic battery-powered ignition system

The Nova Kerosene Heater
is lightweight, portable.
Use it to heat any area

in your home, office,
workshop, farm building.

Convection Style!

For 360° circulation
of heat throughout
entire room!

® Heat a space as large as 700
squara feet.

®Up to 13% hours contin-
uous haat from a 1.9 gallon
tankful of kerosene.

® Odorless and smokeless.

® Shuts off automatically if

tipped or jolted.

Excellent
Japanese Quality!

90-Day Limited
C.0.M.B. CO. Warranty
on Parts and Labor!

= High-tech burner system achigves almost total
combustion to heip eliminate odor and smoke

= Long lasting fiberglass wick

= Leakproof reservoir tank.

& Automatic fugl gauge tells at a glance when 1o
refill. Helps prevent overflow

= Drip tray protects rugs, floors, carpets.

= Tip-proof base plate.

# Rigid chrome wrap-araund grid.

= Fgld-down handie

= Tank capacity 1.9 gallons.

® Fuel consumption at maximum burner adjust-
menl 0147 galions per haur,

R T ———— $149.95

*719

Liquidation
Price Mow Only . ... .....
Itern H-681-634 B6- 00
Prios subject to change after 80 deye. Sales outside

continemtal U5, are subject io special condstions
Flagas call ar wrilé 1o mguing,

Drlvemc:plkedfutnfm Lngger‘s Filing
Vise into a log or tree nmpmma:ledge—
hammer or maul. Then, once secured, the

vise can hold the saw bar while you sharpen

lights the wick a1 just the touch of 2 button.
(Batteries included.)

r------‘----------

C.O.M.B. CO.* Iem H-681-63486-00
! 14608 28th Ave. N./Minneapolis, MN 55441.3397

I Sond ___ Mova Kerosens hester{s) st 873 sach, plus 51050

Credit card customess can order by phone,

X i &% sale
e e o e nenyo hee [ | iy [ D | mm—— 0y 8 T ey S T e
precisely controlling & I [TMy eheck or maney oredes s enclased, [Ne deleys in process-
les. The weight of the chain saw engine T ing orders paid by check. thanks t TeieCheck |
:}I:B the other end. The vise s useful in Tﬂ'“'FTEE- 1-5““-32”5“9 B Charge: [ MasterCard® O VISA [ Diners Chub
too, for mplﬂ. embed it Iin a Vour check s waleams I Bcct Mo Enp.
ﬂ'u to hold dothesline on w"g mpi Mo delays & odders paid by cheok 1 FPLEASE PRINT CLEARLY
M asmug

The Logger's Filing Vise [57.75] Is sold In
hardware stores, home centers and at chain
saw dealers. For more information write
Omark Industries Inc., 4909 5.E. Internation-
al Way, Portland, OR 97222-0080.

{Pleasa turn to page 192) _/
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C.0.M.B.CO.

Authorized Liguidator

14805 28TH AVENUE NORTH
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Incredible "how to” books!

Discower hundreds of manuals, mdustnal handbooks
papebacks, repeints, and privately published papess on
Uil techmcal sulsels ranging from mallsg melal 1o
building windmills, and from tanning hides to flying kites:

Wi “ll e inatanthy why thid & the masl emarkable
masirder booksiore aver! You don't know whai you've
begn missing! We probably have just the mlformation
yvou've been sesrchimg or far yeaes!

Dhscover books on hydraulics,
PSR FFwenhing, wind and weater
power, hedl pumps. shegm Lur
biniEs, SPaCE  anErgy . TOCEVETS,
amil mepre, Make cheese! Tan a
Fiche| Make soap! Books on backs,
slirling  angings, batlaries, o
wvirlers,  allemators, Sundials,
pewier, papermakang,  dynamo
design, steam power, more! Sl
up & adver recovery shop! .8
plating  shop! & mailorder
bugimess! Leamn calculis! Loam
disied repair!  Tramsistor  elec
ironics! Buld radwms!

Highest quality!

Ewery Book 8 guaranteed 1o b
high gquadity. This is NOT a book
chuly. You're frge 10 by what you
want when you want. Mo obliga
tion, We chooss only 1he iy
best books from the bost
pubhihars. SiAcE wa  CENE
possibly offer awery book pubiish
g, we guasniss thal anby 1'I|,l-[
kst books are Gxted an owr C
catalog 2

Much more!

Ser techncal schood textbooks on macheme geasn, diasal
tagair, and relrgeraton. Learn how tha ancents refined
g types of metal from aon 6 gold! Gel thowsands ol
watts from a common auto atternatar! Aun three phass
madars on singes phasel Leamn the secrets of lead-acid
battories and imeerfers! Make merroes! Do chesmical
Blow@ipe analyass! Caal bisgs! Makas rebber stamps!
Ropair small pas engnes! Learn locksnwifung! Be & smmall

o7 Build a lathe!

. Build & precision lathe oo less
tharn 850 wiihout powar ioals or
precisson anstruments! I's true!
Buiid a shager, millg machine
dnll pregs, rotary Tahde and sidex
gy hegd, & sheat fmetal boake!
Learn how fo make & swface
phats and rebald machine 1oals!
Colect and restore old steam
angings! Bulld 3 welder! Make
your v deill bits, taps, des,
raamers, mills, and much more!
Build jigs and helurss! Dhgcowar
an incredible 2000 page
mechanical anguoner s handbook|
Ses baoks on laths desgn. punch
preszes & dses, porpatual oo
Tegls cod construct:on and much

Rare

Technical
Books!

Lmarn how yow Can funn an o] padl

and & blower 10 & poweeriul fur

nace that can melt alumngm Cans

and sceap, pol melal and brass

W bauit one for shout § 10| Uses Fnur
gracery sisie charcoall Pew CUSTOM
custom casings! See books on

sand Ccasling, sl wax CESUNG HStFHHSI
cashing small metal and rubber

parts,  paltarnmaking,

cupola
secrets (lor melling cast eond MEIt
foundry materials, and  morel
Drscowar how 1o maks and mel
glass, build dynarmos, batteries, Metall
dividing machings, crystal gets’ -

write for a catalogl

Write lar youl own copy of the
latesl jam packsd adition of Lind
say's Techmcal Books calalog
Send §1.00 US & CAN 183,00
parmall foseignl bo cower Terst class
postage and handling. You'll sae
inoa minute why everyone = lalk-
ing about this incredshle mailorder
bookatorn Many of thags special
interest books suddendy go out of
piwnd! Yoi've slesdy missed dul
on some incredible books! Wete
for @ catalog and order tha books

vous  eaed  whele  they'se sl
swadtable, Write for a catalog
TODAY]

I B S
l Lindsay Publications
Box 12-XN BRADLEY IL 60915

I [0 Sered w catabg’ I've enciosed 31 00 LS & CAN 14300 farmgni I

L T5

IEI'"|I I
Lty
Sraiw Ip

I N N J

Crnamental Poncrele

SEND
$5.00 |

and
sccrots

priced
rads

s larg-

mariulacturer

P. 0. BOX A99 - HICKORY, N. C. 23600

Yis, i 8 teaily peasiple by making
ana seling bnghl, coloful Badge
A-Mlinil bulteme. Bumions are proven
money-makers ot fai, S markois

CRNBPSONS, O AnywihsE [Rogin
conghege Ty 1o tasi and
asy (o make weth Badde-A
BAAd BAE INELDENE 'rt'

Gang bor & FREE Sl cowe
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(Continued from page 181)

The Beam Machine is a guide that attaches
to a chain saw bar to help you mill lumber.
it's easily assembled and doesn't require
unisual strength to operate, Just position
and nail a straight Z < 4 to the top of the log
to be squared. Then pull the guide along the
24, cutting through the log as you go. Cut
the remaining three sides in the same way
to complete the beam.

The Beam Machine is of solid steel con-
struction. It fits any chain saw, and is guar-
anteed to be replaced if broken. The guide
costs $29.95 postpaid from Hal E. Verble &
Son Inc., 4570 North El Capltan, Suite 108,
Fresno, CA 93711,

This handy tool kit contalns everything you
need for the baslc maintenance and sharp-
ening of McCulloch series 100 and 500 chain
saws. The file guide (top| ensures that the
tetth are d to the correct anghe.

Tmmmed with the flat gI"rr}re
I:entar eft| sharpens the top of the teeth so
all will cut to the same depth and the hook
on the end of the tool is used to clear debris
from the chain channel. A tool called a
Scrench [bottom| sets proper chain tenslon
and Installs sparkplugs. The kit comes In a
plastic and costs 517 at McCulloch
dealers. Write McCulloch Corp., Box 92180,
Los Angeles, CA F0009, ™
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ELEGANT

Hardwood and PVC pipe come together
in this designer-original glasstop table.

TEXT AND PHOTOS BY KEITH BRIGGS

race your Jiv-
ing room or
your family
room with a
unique, easy-
to-build coffee table. Its
original, contemporary
design brings together
three different materi-
als—plastic, hardwood
and glass. The table legs

Table disassembles easily to al-
low repainting. if you desire. 24 in.

First, cut the pipe into
three 13-in. sections us-
ing a hand saw, sabre
saw or radial-arm saw.
To ensure square cuts,
mark the pipe using a
sleeve made of heavy-
weight paper, as shown
in photo No. 1. Cut a
paper strip about 12 X
and wrap it

are made from 6-in.-dia.
polyvinyl chloride {(PVC) pipe. Short PVC
pipe cutoffs are often available from
local plumbing supply firms and plumb-
ing contractors. (If PVC pipe isn't avail-
able in your area, you can send $50 to
Briggs Design & Manufacturing, 10715
S.W. 190 5t., No. 24, Miami, FL 33157
You will receive a G-in.-dia. * 42-in.
section, enough for three legs.

around the pipe. Align
the paper's overlapping edges and tape
it together. Using the slesve as a guide,
mark the line of cut on the pipe.

After cutting the pipe, sand the ends
to remove all saw-blade marks. Also,
rout the cutside edge of each leg end
with a “-in. rounding-over bit. Then,
use an orbital sander with 150-grit abra-
(Please tum to page 194)

POPULAR MECHANICS & O TOEER (985

1 To ensure square leg ends. wrap a
sheet of heavyweight paper arcund
the pipe. Align overlapping edges
and use it to mark the line of cut.

& To cut legs on a radial-arm saw,
hald pipe with two hands and rotate
it showly away from you Note the
use of homemade cradie to hold pipe.

3 Remove saw blade marks from
pipe ends with & belt sander. Keep
sander moving at all times. Marks can
be removed with a rasp. too.




SIMPLY ELEGANT (Continued from page 193)
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TECHNICAL ART BY [WCK FLEDOERLS

TYPICAL LEG SECTION

sive paper to sand the leg's outside
surface. This will provide a better sur-
face for the paint to adhere to.

Spraypaint the legs with two coats of
enamel primer, and sand lightly be-
tween coats with 240-grit abrasive pa-
per. Remove the sanding dust with a
tack cloth and spray on a gloss enamael
finish coat in the color of your choice.
Apply a second finish coat, if you find
that it's necessary.

MNext, cut the four ash caps to the
dimensions shown in the drawing. Note
that the caps are 6% in. wide o match
the outside diameter of the legs. Rout

T Half-inch

the teenut |right] on the upper caps.
| 94

alignment plates are
shown ready for installation. Plate on left is
used with the bottom caps. Affix plate with

the caps’ edges with a Ys-in. rounding-
over bit. Then, sand each cap smooth
and apply two coats of polyurethans
varnish. Counterbore the underside of
the bortom set of caps, as shown in the
drawing, to accept the washers and
nuts. Then, bore a 3F-in.-dia. hole
through each counterbore.

Next, cut six 4% * 4Y-in. alignment
plates from Yi-in. plywood, Bore ¥&-in.-
dia. centerholes through the three
plates used with the bottorn caps. Coun-
terbore a Ye-in.-deep *¥ 1-in. recess in
the remaining three plates. Then, bore
a ¥e-in.-dia. hole through each recess

and install “%-20 teenuts. Glue and
screw the plates with the teenuts to the
underside of the upper set of caps. Be
sure to position the plates so that the
flange of each teenut is against the cap.
Fasten the remaining plates to the bot-
tom set of caps with glue and screws,

Next, cut three 14-in. lengths of V-
20 threaded steel rod. Position the up-
per caps face down and thread the rods
into the teenuts. Then, slip the legs over
the rods and attach the bottorm caps
with washers and nuts. Finally, turm
over the assembled base and place the
Ye-in.-thick glass on top.

& Suspend the legs between sawhorses to
make painting easier. Aﬁymm of
sandable enamel primer followed by a coat
of gloss enamel in the color of your choilce.

¥ Assemble the table

upside-down. Thread
the steel rods into the teenuts, then slip the
legs over the rods. Finally, fasten the bot-
tom caps with washers and hexnuts,
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VNERS REPORT —

CHEVROLET

CORVETTE

Improved ride and quieter brakes please new owners, while
performance takes over as the best liked feature.

BY MICHAEL LAMM, West Coast Editor

e 18984 Corvette got its official launch on

Mar. 21, 1983. Even by the time we

surveyed Vette owners that November (PM

Owners Report: Chevrolet Corvette, page 132),
the car was still wet-paint fresh.

As such, it had the sorts of bugs you'd expect
Nothing serious, but little things like rattles and
odd noises, squealy brakes, too-long waits for
parts, sluggish power windows, rough ride
with the Z-51 suspension package and prema-
ture shifting from the automatic transmission.

This Owners Heport amounts, then, to a
followup. We decided to find out whether the
1885 Corvette is rid of those early little tics and
hiccups

Sgueaks and rattles haven't gone away,
unfortunately, but there are now fewer of them.
A California real-estate broker put it like this:

"If Chevrolet could just find a way to build a
fibarglass car that doesn’t rattle, the company
would have a legitimate claim to world-class
excellence. And even as it is, the Corvette still
reépresents far and away the best value per
dollar for this type of car.” In all, 13.1 percent of
our respondents complained of body squeaks
and rattles last year, versus 12.8 percent this
season, so there really hasn't been much im-
provement.

Brake squeal, though, has been drastically
reduced in the 1985 car. Last year, 21.7 percent
in our survey listed noisy brakes as a notable
problem, as against 7.8 percent this year. The
reason seems to be that the Australian Girlock
4-wheel disc brakes now have stiffer backing
plates and use semimetallic pads that comple-

{Pilease turm to page 198)
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CHEVROLET CORVETTE
{Continuwed from page 1596)

ment the damped-iron rotors.

And those initial long waits for parts
are mostly gone, too. The original com-
plaint stemmed from a factory recall
that involved replacing some smog-
pump pulley bolts. Since the engine
uses one long Poly-V drive belt for all
Accessories, the car wouldn't run with-
out those bolts. Dealers, though, didn't
stock them at first, and demand for the
new bolts got backed up—as did orders
for other newly designed parts.

If youre a keen observer of Cor-
vettes, you're surely aware that Chevro-
let made several important changes in
the 1885 car. The 18984 model's twin
TBI {*'Crossfire”) induction system, for
example, has given way to direct port
injection. This 1985 modification, de-
veloped jointly by Rochaster and Bosch,
adds 35 horses and 40 lb.-ft. of torque
to tha 350-cu.-in. V8.

Also, the Z-51 package has been
tamed for "85 by taking out some of the
earlier version’'s bone-jarring ride stiff-
ness. Hide rates of the fiberglass leaf
springs have been reduced 10 to 20
percent in the "85 Vette's standard
suspension and 30 to 40 percent in the
2-51, with shocks revalved ta match.

Delco/Bilstein gas-over shock absorb-
&rs have been made a new and separato
option, independent of the Z-51 pack-
age {which also uses the same Dalco/
Bilsteins), and about half our respon-
dents now own a set.

Finally, the long-awaited 4+ 3-speed
overdrive stickshift became available in
September 1983 at no extra charge. A
third of our 1885 respondents opted for
a copy. Ironically, our current survey
shows that the Turbo Hydramatic 700-
R4 automatic delivers roughly 1 mpg
better fusl economy than the 4+3, both
in town and on the open road.

While styling still leads the purchase
parade this year, power and perfor-
mance, not looks, now rank as the
Corvette’s single best liked feature.
“The new TFI 350 VB really puts out,”
said a California engineer, “yet it's an
extremely reliable engine.”” And a New
York slectrical engineer passed along
this tidbit: "1 believe the reason for
variations in the automatic-equipped
1885 Vette's acceleration times comes
from the way you handle the thmttle.
For maximum acceleration, [ let up on
the gas at 4000 rpm for the 1-2 shift. If1
keep the throttle wide open, the trans-
mission shifts as programmed at 5300
rpm. and engine torque above 4500
really isn't there. | feel the shift point

should be lowered to 4500 rpm.”

No one complained about the Cor-
vette's acceleration, but as a best liked
feature, handling was down this year by
10 percentage points. And despite the
various suspansion fixes, the ‘85 Cor-
vatte's ride still shook up some owners.

“"Needs a smoother ride,'” lamented a
New York manufacturing president.
This owner's car did have the Z-51
package, but his real complaint—and
that of several others—was wheel bal-
ance. “The car vibrates,” he continued.
"It's the computerized wheel-balancing

A Florida retiree agreed: "I've been
to three different dealers nine times for
wheel alignment and rebalancing. Due
to low factory warranty payments, deal-
er mechanics aren’t allowed enough
time to do the job right.” And a Georgla
credit manager noted, “When deliv-
erad, my car had three whesls out of
round; not tires—wheals!"”

Yet a North Carolina pilot capsulized
many owners' opinions of the "85 Cor-
vette’s handling when he wrote: "Ride
iz firm but in no way unpleasant. It's
hard to imagine a car that handles this
well riding any better.”

Drivers of early 1984 cars hadn’t yet
gotten the hang of shoehoming them-
selves into and out of their cars, but

SUMMARY OF 1984 AND 1985 CHEVROLET CORVETTE OWNERS REPORTS*

MNolse and ranles. ... 13.1% 12.8
Mo complaints 10.8
Harsh ride........ 108
Foar sntry and u s
Squeaky brakes.... ..o A8 -
Parts aren’t available .. 6.3 -
Quality of finish .. — — 5.4
Foor wnrhmunxh.ip .............. — 5.4
What changes would -.rm.- like7

Mo changes .. L deinns 17 3% 17.3%

More hnrs:pt.rwur T.5 .3
Saneonber Foe ..o 121 7.5
Fewer OISeS..coommmmnn. = B.5
Betoor materials.....oocoeeeeere . BT B.1

How much did ]'nu M for your car?

Avarage . Yaas s 324,833 525,628

Range ... e $19,600- 521,000
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Workmanship opinion:

JEEoelIBmE sk BES% SB.O%
Goad............ . 428 74
Avarage ... 4.8 4.1
Poor ... 0.5 0.5
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ERoallEEE . . o oot nipimmii et s a0 61.5% 60.6%
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TOOT i it fapbassiaaiianeianin : 0.4
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1.2 PR E LG Tl Fe U T LU 43 1% 6. 1%

Yos .. rriiimrmeiaiasis - SOLE 36.8
What type of trouble?
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CHll leaks .. . i — 144
ﬁllgnman.t il'ld whml

balance . 133
Braks nqm] 78

Power w‘indom —

Manual shifter ... _ 7.8

SEmog pump .. WAL |1 1 | —
Windshield l.-rlpﬂrg . 10.4 .-
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D‘llirl‘-p.lirll:lﬂlfmy'i"
Yoo . e B2.0% 48.1%
Y i s i e ard 51.8
Duln'wnrnwmlnn
Excellent.. TR | 5 | 33.1%
Good . PPN . - 331
ﬂ.vara.ga......... STy - £ . 185
Poni e i 8.8 162
Number of vehicles awmned:
This caronly oo 13.6% 11.44%
TWo CAIS iuiniaens 202 T4
Thres cars............. 3.2 24.4
Fourormomcars................ 281 26.8
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Chevrolet .. G 30.5% 415.9%
Corvette lincluded in
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- 185 216
. 122 17.4
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: - 151
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4.1
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1984 1585
Total miles driven 632,620 756,722
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With automatic transmission
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On the highway — 21.4
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Performance options:
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Transparent roof panals....... — 588
Custom spoTt BB oviariin —_ 228
Why did you choose this car?
Sryling ... e s 508%  51.4%
I‘arl'nrmmce kit it 215 31
Fast axpariancs. ... emreni o 241 26.5
Handling 169 148
11.3 —_
—_ 7.4
Specific likes:
Parformance power........... B06%  TB.3%
Beyling . .oocviieerae- Taa TOLE
Handling... B5.T 55.6
Comfiart oo 18.2 —
Sound wuam Aot rai i 001 L — 15.0
Speectlic dislikes:
Inadequste headroom ... — 14.8%
*Parcentages might not egual 100% dus to reunding or insufficient data.
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apparently 1985 drivers have, because
only a few mentioned tight entry and
exit, Overall comfort opinions, howew-
er, remain about the same as last year.
A Texas engineer told us, "I'm 6-foot-4
and still have good visibility. Leqgroom is
ample. Very comfortable but somewhat
fatiguing on long trips.” A self-em-
ployed North Dakotan: “Limited seat
width. People with muscular backs find
the seats oo narrow. I'm 6 feet tall, and
my head almost touches the roof.”

In terms of gquality and workmanship,
our overall 1985 versus "84 ratings rose
in the "excellent” and "poor’” columns
but went down under “good”™ and “av-
erage.” A Minnesota dentist noted,
“Slight orange peel in the paint. The
finish can’t compare with a Porsche's.
But who sees the paint when you're out-
performing them &t every turn?®’ And a
California fireman: “"New Vette paint
jobs are better than in the past, yet for
$30.000 1 feel there's still plenty of
room for improvement.”’

Of mechanical defects, the most comn-
mon weare alectrical, followed by oil
leaks around the valve covers and at the
filter.

Az with the "84 cars, dealer service
didn't set any records. “Their main
problem,” said a Florida small-business
man, “‘is that they think in terms of
Chevrolet, not Corverta. Corvette buy-
ers are a breed apart, and this is a high-
priced car. Chevrolet is competing here
with Porsche, Ferrari, Lotus, Mercedes,
and so on. Chevrolet's service should
reflect that.”

In a California supervisor's opinion,
"“The service people do more damage
than good. | spent this much money to
have a nice car, but they treat it like a
pickup truck.” And an Ohio auditor: 1
owned an '84 Corvette and traded for
this ‘85 model. The ‘84 had digital
instrument problems, and the dealer
replaced the panel with a new or re-
worked panel four times. | hope this
doasn't carry over into the ‘BS, because
I see some major repair bills once the
car goes off warranty—like $1600 to
replace the instruments again."”

One interesting statistic in our data is
the number of 1985 Corvette owners
who also own earlier models. That
percentage rose from 15.7 in "84 10 24.8
this year. These people know their
Vettes and realized that the "85 model
would have worth-waiting-for improve-
ments over the early version.

It seems clear that the ‘B85 Corvette
represents @ big leap over the ‘84,
which was already a vastly improved
and highly satisfying car. Some of the
earlier problems still exist, but maost
owners agree with the self-proclaimed
gigolo from Illincis who stated simply
that, "The '85 Corvette is the fastest,
best looking and best handling sports
car that money can buy!” ™
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to a variety of useful attachments for
your yard and garden.

Most big tillers cost an arm and a leg.
The Mantis-20 is a tough, durable, pre-
cision instrument. .. yet it costs a fraction
of what you'll pay for a big tiller.

3-WEEK TRIAL
Most machines are partially coverad
for 80 days to a year. Mantis has a
Lifetime Warranty on the tines, a Lifetime
Replacement agreement on the engine.
Best of all, you get a 3-Week In-Your
Garden Trial (it you don't like it we'll buy

' 5 Don’t Buy A

& BIG [

e TILLER...
for a small job

Ifrnur garden is an acre or less,

hire somebody to plow it once a year . . . and buy a Mantis-20
for yourself. Mantis tills and weeds a practical 6" to 8" wide,
turns on a dime and weaighs only 20 pounds! Simply tuming
a 300-pound tiller in a2 backyard garden is a challenge.

Most big tillers were designed to just till (but many now
offer clumsy "add-on” attachments as an attempt to justify
their high cost). The Mantis was designed from the
beginning to precisely match a small, powerful engina

l Mame

LOWEST PRICE OF THE YEAR

NOW IN EFFECT
Mantis Manufacturing Co.
1458 County Ling R, Dept 788
Huntingdon Valley, PA 19008

[0 Please RUSH details on the Mantis
Tillar Cuttivator and the 3-WEEK TRIAL

it back for every penny you paid!).

State Zip

ATTENTION CRAFTSMEN

we wrote the book

on how to build vour own

gui and SAVE $5%

Make money in your
spare time by building
and repaiting  vour
{riends’ puns,

Owver 300 gun kits and parts listed noour gant
KIT GUN INRECTORY.

176 pages of detailed construction articles, step
by step instructions, and hundreds of detailed
photos show you how o build your own working
pistol, rifle or shotgun,

Build puns such as the Brtish STEN, the XM-
15 Shorty, the classic M1 and many many others.

Try KIT GUNS & HOBBY GUNSMITHING a
our rigk. Kead KG&EHG for 90 days. I vou don't
like i, wee'lE semd your money back — right away
— iy gueaticns asked.

Ordering Insiructions: cash, check, MU or
VISA accepted. Send 497 plos 3200 slippang
anel handling ((hio residents add $.60 sabes tax) o
KG&HG, Box 2200, Dayvion, (hhio 45424,

18-Hour

Steaming
Hot Showerl

A world record?
We don't know.
‘;.:.ﬁadld nmmﬁ
oW you can
endless huiw;tar
with an AquaStar Tankless Water
Heater . . . and cut your water bill
in half too!

AquaStar heats your water onl
as you use it, as long as you use it.
Enjoy instant, endless hot water at
the exact temperature you want it.
Mo bulky tank. No running out of
hot water. No more wasting energy.
Millions of AquaStar tankless water
heaters are in use today!

uaStar is the ideal replacemant
for the tank. Designed to last a life-
time so AquaStar may be the last
water heater you ever buy! Read
what Popular Science, New Shelter, |
Mechanix lllustrated and others say
about these amazing, economical
tankless heaters.

Send coupon today for free information!

Controlled Energy Com.
m Fiddler's Green Dept. 15105
VT 05673

Waitshiehd,
[T Yas! Please send mare information rght @way!
Name
Address
Clty
State Zip




FREE BOOKLET!
“Your Complete Guide To

Mow you can lead a healthier, more productive
ifis through aerobic exercise. And do it in less

:
:
:
:
!

in the feel, ook and perfom,
m‘ﬁmwmmMEMm
Etrmummgtlm
Wﬁ#“'ﬁﬁ YOUR COMPLETE
With a Lifecycle Aerobic GUIDE TO
Trainer in your home or AEROBIC HEALTH
office you can cut your & FITNESS
exercise time in half and

et one of the maost

plete workouts avarlable

To get your FREE BOOK- ! -
retum this coupon or -
Toll-Free .f’.{l},l
1-800-544-3004, Depl. MO22 L e

———— —

Aerobic Health & Fitness!”

——

| YES. | waanil 10 b 3 healihier mode productse kel
Piease sand me mane infammation on owming my awn
Litecycie and my FREE BOOKLET!

LT

KEIRESS

o STATE ae

TEL EPHOMNE

Bd#;rlnn‘;sa Froducts
10 Aoad

ML 0
rvime, Caldfornes 92714

ool -
DEPT w032

TIME MACHINE

B RotorWay

SAVE COUNTLESS HOURS PER YEAR 1N YOUR OWN
AFFORDABLE HELICOPTER!

The hescopier is fast becoming e business (ool of
i mighties. The big probilem is heboopiers have always
begn gapanaive. Thats nel e case anymoes' The
FAoloriay Exec s revalutionary in desgn, ncorporiing
siate of the &rl Teadiees found in helicophens costng ten
thmes a3 much, wel 08 precad lesa tan the cost ol a
ury sports car’ Fand oul more! Ordes o
Incurmation Packet or “THE EXEC EXPERIENCE” woeo
tape. This widen is an action Hilled hour ong productan
packed wilth information. stucalon. FEloncal aviaimm
ipotage and flighl mancuvess, along with & dynsmas
sound rack!

In our Beaulifully Susirated mlcomalon pace you I
tind an escding Yl color brochure. a siep by slep
dnseripioe of the AstorNiay program, J-vis drawings,
3ok ol wead] poElETS, precing Sslails, and & special oMer
Cwder your Yideo Tape or Inlormabon Peckel Joday!!

| 8hd Hawasi, 1-BO0-B24-7918, oparator 163
C-hlruu Bo WD, Veka, A Ex Exp. Date
Eo——————— L —

N Sand th lema checied below. (ViBes Tape il available

. ovErsEas)

ACTION PACKED VIDEQ TAPE  §42.95

. Spnciy VHS _Betp
— Information Packags Only §12.00

. iOverseas orders add $10.00 paslage)

e Widen Tape snd bnlo Paciet §50.55

. qurq residants add &% sales lan
MAME =

I BUS. OCCuP.

ADDRESS —

B o staE ZIP
ROTORWAY AIRCAAFT, INC.

. 1411 W Galveston Chanober. AL BE22E ST

il 1)

‘EEsEEEEEEES
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MUST LIQUIDATE

AT BIG SAVINGS TO YouU!

LAMB’S WOOL
Auto Seat Covers

Plush and
luxurious!
Genuine
Australian
LAMB'S
WooL
1/2" thick
on seat and
backrest!

For high back
buckel sests.
Comes in
HONEY.

BRAY.

Liguidation of a manufacturer's overstock, these
covers ace deep, dense and super plush! Mada in
Eurape fram genuine Ausiralian amb's wool
12 THIGK! Warm and cozy in winter, Cool riding
in summer because they “breathe”

Ample material to fit any size hi-back bucket seat
for big or small cars. Genvine lamb’s wool on an-
tire fromt: matching synthetic wool on the back
and sides. Acrylic fabric underside heips cover
conform to shape of car seat Elastic trim. Etastic
siraps with matal hooks. No unsightly gaps!

Mir. List Price ........... $89.95

Liquidation
Closeout
Price per seat
liam H-722
Price subpsct 1o changs afte: 50 days

Rabii outsigle cantinganial U S sve subsect 1o
spocksl comnditring Please call ar wrete

Cradi card cuiiimasds can u-r.lm- h-r phona
24 hours & day P « %
T ik & Wik .‘-.,.....;.... “

s :
Toll-Free: 1- Bﬂﬂ-323 [IEDE
E Your chack s welcmma
M ddebiys un srders paid Gy check

C.OME. CO.¢ itom H-722
14806 Z8th Awa. N Minnsapolis, MN 55441-3387

Sond Laswh s Wonl Ao Seat Coveria) @ &34 O aach plus
&4 00 asch for shapping and handbng (MIRNERGIS Fasi
it ald 67 sobes ine. Ao 3 4 werks ine defvery. Sormy
ma G0 D Grders |

Vadhoati Wiy Msny

—— GRAY [term H-722-8104E-31
— HOMNEY lteen H-722. 6181502

My check or mansy ider moonclosed |No delays in i
cedming orders pasd by check, thanks 10 TeleCheck |

Chargs | MasierCand WiGa | Diners Chals
AgEl No Exp
FLEASE PRINT CLEARLY
Nams
Adidrass
Citw
Stata fie
Phaiss

Sign hers

C.0.M.B. CO.

Authorized Li
1 &5 T W

L S S S . -

r—q—_—_——_

PermatorgueYjBIte

The Tellon flows cold under
torguing pressure as the soft fiber
face seals even wherg minar
surface irregularities oceur,
Designed for domestic and import
ENgines

PRINT®SEAL

For engines with critical sealing
negds, PRINTOSEAL gaskets
have a high temperature rubber
bead for an extra anti-leak barrier.

Do the job right, doitonce, and do
it tast — buy whare FEL-PRO
sealing products are sold.

PRINTOSEAL process undet licensse from

Dhovwly Senais, Lid |, Ciread Bestam

U5 Palent Mo, 3477887
Teflon i3 & regsiored

ol the DuPonl

Eradaiar

Corpany

FEL-PRO

[ 1]

FRE E! The complete

Mo-Retorgue Head Gasket story
from the &1 gasket manufacturer,

Mail To: Fel-Pro Incorparated
7450 N. McCormick Blvd
Box © 11032 Depl. PM 1085
Skokie. |llnois G00TE

MName
Address
City
State Zip
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[The Homeouil
JET HELICOPTER manva.

Lo - COIT DESIGHE / ASSEMBLY METHODS
L] I'_l.lnu pae persen-plia @ VYeimical cake-oll b lasding
v, Husd-tool comirection @ Cis be Hows whiho
uliconss @& Uses low -oodt Tusl
CONETRUC TIDN MANLULL
— Campleivly Maireied —
Cusly B 71.08%

vl
r‘ ik | ~res Hellcopter Experimenters
pled Fised with dsuigne, Sebs, mefhody s supoliscs
 FluS fat Iha oy wng Rebliiat |ilta.b. Dny $9.00°
a3 . B R
A apy pie 1 *EOfW ABOVE BOOAY DMLY JITM
- FHEE Iﬂ'F'Eﬂ:f;i_.l caar ches. | 1‘? ez .-u T S
i 'I IH-“;..e'-E ' 'I Gy safvic AFFILIATED uit A plam il WL PO, Box 6488
| or ;'aru.g and P INVENTORS i.i1 e T oo Baltimoss, MD N7
psa

Affiliated Inventors Foundalion, Ine.
501-B lowa Ave., |
Caolorado Springs, CO 80509
Toll free ¥ 1-B00-525-5885 | |

Cur latest brochure

offers tremendous 2
i REMOVES VOCALS FROM RECORDS!
vaIuea v hr&nd Mow You can sing with the world's best bands!

name tools ‘fur The Thompson Veocal Eliminator can remove
home, automotive most or virtually all of a lead vocal from a standand
and ﬁhag. Includes B "rfa"‘- the background!
. ie or call for a free brochure and demo recond.,
gquality hand tools. L
LT Sound, Dept. PM, pP.0O. Box 338,
Your cor deserves The Dash Saver™ Order thday . wood and metal working Stone Mountain, GA 3D0B6 (404)493-1258
for only 549,95, Use your MIC, Visa, chack or machinery. socket sets. pneumatic
money oroer. Send to The Dash Saver™ 3415-8 and power tools, hydraulic
RobDerto CL, Dept. Pé 5an Luks Obispo, CA 93801 f P d ¥ ial
Adad 55 00 shipping and Ca, residents add 6% equipment, and many specia
sales :.m}_ P'IEEEE ify caﬁwa:rmfﬁnga urchase items.
ST EONY DRI 1S, T, K G CALL or WRITE TODAY!

Call TOLL-FREE B0O/443-3355. mnﬂun FREIGHT SALVAGE CO. ;
3491 Mission Oaoks Blvd., P.O,. Box &015,

i -y
EDa h s | Dept. J, Camarilla, CA 93010-6015 New e Butrol ¥, fibeass ol b anaorgs-
- nal 13 . model. Assembiled orkit. 7601500 fbs. Ready
- s aven @ < TOLL FREE 1-B00-423-2567 1o tow. Sleeps 4. Color Catalog. Sand 93 1o Burro,

{ETo0NTIGNE YRS by New Word Products. Corp. M fenaing | | Dept. J ™% 12776 Co. Rd. 43, Chasks, MN 55318 PMO&5

Our 29th

316 95 Year

FACTDE"I" PICK-UP

FACTORY DEL 10
GUARANTEE PICKUF  YOUR DOOR

" MEW Professional Maul, hondie mourihed in
sicone rubber. acts 0s shock absorer. 17 Lbs. ... 25 Years §21.95 52895
* Owiginal Monshar Moul - oves 1,000,000
s Encls broken handles, stuck  sold 1&Lbe. . f : 10 Yiescain 51995 53498

i * Losay's Mol - mmw R T S T 1 e $17.95 $21.98
axes and fiying weadges. W E gty i

* Hardenad splitting edge Pwmumurunmmbmuwumnmm

. 12ibs.. . oo e §14.98 53095
lasts and lasts. Resists ce m.muc:mvﬁﬂp 1o handae Sy 11 $290

forming. * Trive Lift-8-5aw . i ; . 52987
» Spdts most logs inone lick =
* Nostuggling litingheavy | §12  special Mz REE LIFT-N-SAW|

logs up fo high priced Discount Coupon

power spitters. BUY ANY MAUL
= Mo gosoline, no set-up, no AND LIFT-N-SAW

takedown AT THE SAME TIME
» Shape of head prevents AND DEDUCT §12 FTATGHN e S i o

Chain sowing ond soves I‘I‘I'HLI‘PEWLD
sticking. | o 16" in diameter, any length

* Drop'em. saw'em. stand™ ycp o MASTERCARD RUSH ORDERS
em up and spitem. CALL TOLL FREE 1-BOO-321-9892 "NOW" ALSC MADE IN CANADA
* No gimmicks, just simple Inside Chio 1-216-236-5021 Prices Coll 1-807-327-212) or wite
physics. of SEND CHECK OR MONEY ORDER SO12 PO flos KGO Deet OF
Sormy No C.OD.'s ri POVE

Sotz Inc.. 1364 3-05 Station Rd.. Columbia Station, OH 44028

POFPULAR MECHANICS ® OCTOBER 1985 201



TOOL LIQUIDATIONS

Our latest brochure
offers tremendous
values in brand
name tools for home,
automotive and shop.
Includes quality hand tools.
wood and metal working machinery.
socket sets, pneumatic and power tools,
hydraulic equipment. and many special
purchase items!

Call or Write TODAY!
HARBOR FREIGHT SALVAGE CO.

3491 Mlhlnn Ouaks Blvd., P.O. Box 6015, Dept. J, Comonlle, CA 93010-6015

or colt: ‘& TOLL FREE 1-800-423-2567 Dept. J

To receive your FREE copy just il out this
coupon ond mail fo regd ™

MNoma

Address

City

State Tip

Phana

Typa ol

T

&GFT.

COMPLETE SYSTEMS
____WEADY FOR TV HOOMUP
DEALERS WANTED
& Anyone can become a dealer! 4

Diwtails in Reference Book.

Satellite TV 4 Fr1.

Thiz 4 FT. Satelille complete 14 9 9

sysiom will receive TV signals
A FFI‘I'. Taslem

ditectly frem the satellifes
“WE HAVE IT ALL™
Savellite lnc,
P.O. Sox 1HAT I:|l|:l “H 10 Bwiray ‘rn;h :¢|_ |

A344T. Send b REFERENGE BO0K 811,95 ¢
BT 05 shoge L
0.0 l.'.\na-l Linm 305 276-2941

COnv B B rE TR D wRas [

1 B“’ s Oty discounis availaie
w'“ﬁl&!“ Miﬂ upiti Doeeriul|

ina~ atfer Mo Tranwmias

USE ZIP CODES
WHEN ANSWERING
ADS

) v mare

To recesve your BOMDO jacket, Tehirt or cap, complete
this cowpon and mai along with prodls of purchass and

® cash regisher receipls.
]
The only name [ ReDeemasLE coupon 5o |
in AUTOBODY REPAIR | nare e
pri |
FREE.D. = . —~ 1
MAIL Sbcra Purchased al
indicate Your Choice
BONDO Jacket, | (e R
Cap and T-shirt o i
with Purchase of O 6 Products A3 [acked, Cap & Tshid)

Jackat & Tshirt Siza (cap, one soe s alf)

Products that Qualify |Ds_Ow oL ox |
Indicate Products You've Purchased
| Products That Qualify Proof of Purchase l
1 101 Three-position Fie Holder UrPC
[ 102 Flesible Sander UPC |
1 107 Pick & Bumping Hammer  BONDO Logo

] 267 Body Filler - V2 Gal. B an lid

0 272 BONDO-GLASS, Ot X on lid

[ 316 Jumbo Body Repair Ki UPC

[ 402 Fibarglass Resn, Ot O on kd

O 420 Fiberglass Fesn Repar Kit, ¥e P UPC

[ 421 Fibargiass Resn Jailly Kit, V2 Pt uPC 1
[0 432 Fibergiass Resin Jelly, Ot ¥ on lid

[I B25 Sandng Block Ki urC |
[ 950 Sanchng Kit 5° Disc uPG

I[iﬁal:lempuler

Mail to BONDO Corporation,
Ii.ﬂ. Box 52599, Atlanta, GA 30355

UPC |

LANS

WOODWORKING
AND GIFTS

Mas-ler Craftsman Tnulbm' This TOOL-
BOX will organize, protect your tools and
add a touch of class to any workshop. (Di-
mensions 200" x 994" x 123"} Built with
cherry or walnut wood, styled with brass
corners caps and lock.

This solid wood toolbox will last for genera-
tions and become a family heirloom.

Mans include step-by-step instructions and
materials list. (PL-1826 54.95)

Colonial Garage Barm: Holds two full size
cars each in separate bavs., The structure
measures 24 x 26 ft. with'an additional 350
square ft, on the second floor. A 3 . over-
hang on the side medeﬁ excellent f.tnrage
for wood and garden equipment, Plans in-
clude an 8-page instruction manual and 4 |

blueprint-size  layout sheets: ® fh-:-ra]l
perspective ® Basic wall building ste
® Construction details for framing lo 1
floor, roof and end gables. ® Exterior fin-
I'=i|'!|l|:‘|1]..J details and suggestions for alternate
versions of the barm. Materials List Included
PL-1277 %3000 Each additional Man 20,00
when purchased with the first Plan

Send your name and address with

check or mone er payable to
POPULAR MEEI‘[AN[C?} Mail to:

Popular Mechanics, Box 1014, Radio
City Station, New York, N.Y. 10101
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WORTH WRITING FOR

LOOKING FOR IDEAS ON TOOLS, HOME IMPROVEMENTS, HOBBIES &
MORE? CHECK THESE LISTINGS, THEN USE THE COUPON BELOW.

125 BUILD YOUR OWN TOOLS

Construct your own tools from a kit. These kits from Gilliom Mig. include
parts, nuts, bolts and full-sized patiems. Brochure lists various do-
i-yoursalf tools: band saws, tilt‘arbor saw, combination drill press/lathe,
belt sander and others. $1.00

126 JUST LIKE NEW

Leam Homer Formby's secrets of fumiture refinishing from start to
refinish. Homer tells you the easy way to gat professional results. All on
a 20 minute cassette. $1.49

127 WEAPONS AGAINST WIND

B-page booklet from The Enﬂrﬁy Arsenal describes varnious producis to
seal off windows and doors from drafts: Heat Window Plastic Film,
Interiocking Fastening System that adheres the plastic film, caulking
cord, one-component polyurethane foam insulation and more. Free

128 KNIFE KNOW HOW

All new 16-page, informative booklet from Buck Knives shows how 1o
sharpen a knile, field-dress a deer, skinfillet fish. Also includes safely
techniques and much maore. Free

120 HEAT EXCHANGING HEARTH

The Hearth Aid Il glass door firescreen with heat exchanger system
allows vou to enjoy an open fire while relaining heat, Booklet explains
hew Thermalite's Hearth Aid caplures heat before escaping up chim-
ney. Can be built to accommodate any style fireplace. Free

130 GAUGE YOUR TIRE PRESSURE

The Richerson Company's brochure illustrates how their Tire Pressure
Controllers operate, Al a glance, the controller checks your tire's pres-
sure o assure proper inflation at all times. Free

131 PLENTY OF PLAYTHINGS

Cherry Tree Toys has hundreds of plans, kits, colored and unfinished
hardwood parts for all types of toy, cralt and furniture projecis. Colonial,
Shaker, Primitive and Modern. For all skill levels. $1.00

132 DO-IT-YOURSELFER'S DELIGHT

ED~I:age color catakoq from 1D, Ratherby features various tools for the
do- l-y?:utseliar: pliers, lools, stud finders, tape measures and much
more. Free

133 THE BEST OFFENSE—A STRONG DEFENSE

Schlage Lock offers advice on home securily and assists homeowners
in choosing locks best suited 1o their needs. 16-page guide includes a
home securlty tesl. Pholos and installation instructions guide you
through burglar-proofing your home. Free

134 WONDERFUL WQOD FINISHES

B-page, 4-color booklet from Watco-Dannis shows how o create pro-
fassional finishes the first time with all types of wood. Walco-Dennis Qil
seals, primes, finishes, hardens, prolects, beautifies and penetrates . . .
in one application. No pre-staining needed. Free

135 HOUSEHOLD INVENTORY RECORD

Handy folder from Alistate Insurance provides a room-by-room inven-

tory record for your personal property. Includes tips onidentifying lost or

glnlan propery and a place 1o record where important papers are kept.
ree

136 A LESSON IN FAN CLUTCHES

Imperial's 6-page parmphlet is an informative discussion on how the fan
clutch operales. Explains the function of the fan clutch and how to tell
when it should be replaced. Free

137 THE TECHNOLOGY STORE

Radio Shack hrilgs to you hundreds of its latest high tech products in
their 134a$agga 1985 catalog. Photos capiure slereos, lelephones, cal-
culators, VCRs, computers and more.

138 AUTO TOUCH-UP EXPERT

This 20-page brochure from Dupli-Color explains how 1o condition and
ratouch your car's paint job. Step-by-step instructions guide you
through refinishing surface damage, spray painting and iroubeshoot-
ing. Free

139 TREMENDOUS TOOL VALUES

Harbor Freight Salvage’s newast brochure offers values in brand name
tools for home, automotive and shop use. Includes quality hand tools,
wood and metal working machinery, socket sets, pneumatic and power
toois, hydraulic equipment. Free

140 FLY LIKE AN EAGLE

Cessna answers the most commaonly asked questions aboul learning Io
fly. Explains the Cessna Pilot Center training program, including leam-
ing procedures and financing pregrams. Frea

141 BRIGHT LIGHTS
4B-page brochure from Hella catalogs their various halogen headlights,
auxiliary fog lights, driving lamps as well as mirrors, horns and fans.
Fully illustrated. $1.00

142 HI-TECH INSULATING GLASS

PPG's 8-page, 4-color brochure illustrates the new infeiligent window
and explains how it can save energy. Designed 1o retain heat in wintar,
reflect solar anergy in summer for year-round energy conservalion.
Frea

143 FLIGHTS OF FANCY

Build your own oak spiral staircase from a kil. This B-page brochure
from The Iron Shop describes the staircases, assembly and accesso-
ries. Designed for easy do-it-yourself. $1.00

144 MASTER KEYS TO CAR CARE

38 areas of Car Care are compiled in 13 individual folders. Each folder
has step-by-step instructions combined with aasy-to-follow illustrations
and diagrams. Conveniantly fits in glove compariment. From POPU-
LAR MECHANICS, $4.85

145 CAR SHOCK TREATMENT

ﬂﬁjaage 1985 catalog lists every Bilstein gas pressure shock absorber

and sporis kit. Includes choosing the correct shock, mounting instruc-

gons and model listings for both importdomestic cars and trucks,
2.50

146 KEEP IT WARM

Colorful brochure highlights Insul-Sate [I™ blow-in fiberglass insula-
tion. Explains the benefits of this non-combustible, non-corrosive mate-
rial. Chart examines your insulation requirements. Free

147 REASON TO RENT

Mow you can rent various home, garden and play products. U-Haul
affers a tremendous selection of itams in their 20-page. 4-color guide.
Frea

rae

Popular Mechanics 10/85
Box 1718, Sandusky, Ohio 44870
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This Coupon Expires December 31, 1985

Total monay for priced items %
Service Charge % 50
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CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classifled Sales Manager

Dorathy Nolan, Classified Service Manager

Rate: $6.25 per word payable in advance each insertion. Minimum insartion ten waords.
Bold face capitalized words—%$1.00 per word additional (First word sot in Bold Face at no extra charge, Zip Code Free.)

The next available issue to place an advertisement in America's No. 1 Classified Section is DECEMBER. The cloging is OCTOBER 4th.
Send remittance payable and order to Popular Mechanics, Classified Departrment, 224 West 57th Street, New York, New York 10019,
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your erder, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and strect addresses,

Advertisers using P.O. Box number must fumish complete name and street address for our records.

To avoid delay in the publication of your ad, please sand samples and descriptive materials with your request.

NOTICE! WE WILL HAVE A SPECIAL "CHRISTMAS GIFT SHOPPING"” HEADING IN DECEMBER.

AD CLOSING DATE FOR DECEMBER IS 10/4.

[ - 1 MART
BLICATIONS

FREE CATALOG OM HOW-TOD BOOKS: OMeils Med
Cwdee. P.O. Box 173, Stone Ridge, N.Y. 12484

INFANT AND TODDLER SWIMMING 36 Page Booklel by
Carol Andrews. $5.00 pesipasd to: F. Chapman Andraws.

B4TZ Swan Loop, Shreveport, La. 71108

GREAT GIFTS 400 Tites, Fren Bock Catalog. Flepasy
Publications, 228 Volkart Street, Highland Park, N.J. 08504

UNLDCK The Myslenes O How The Compuler Works
Sand 51295 For This FMemarkable Book Today. Fountain
Valley Publishing Company, 16533 Saguoia 51. Fowntain
Valley 92708

SINGLES CLUB Organizing Guidge, Information, THS-C.
Baox 3752, Aeston, WA 23050

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS 2000
litkes, all subjects! Free catalog: Hamilion, Box 15-A, Falis
Villagea, CT 0603

PUBLESH Your Baok! Join our Sastessiul mithors. All sub-
el irvited. Publdy. adverising, beautiful books. Send for
fact-filad bookled and free manuscripd report. Carlion Press.
Dept, PMY, 11 Wesi 32 Stren, New Yark 10001

TECHMICAL BOOKS! Many Subjects. Catalog $1.00. Enc
Keats & Company. Box 706, Stabon A. Scarborough, Ontario,
Canada, M1 SCB

SAVE on pars lor Lawnmowers, Minibikas, Karts, Chan-
saws. Saall Engines. THOUSANDS OF PARTS. Send 5300
For Catalog. Sav-On Pars, P.O. Box 231, Somendle, Mass.
02145

PARENTS OF TEENAGERS, proven guide on how (o sur-
vive your issnager. 5895, Tomenhaus Publicabons, Box 838,
South Lake Tahos, CA 85705

THE TREASURY MOMETARIST. Mewslettar on maney,
banking and tha Fedaral Reserve. Introductory 1 year Sub-
scriplion FREE! Writa: Monetary Scence, Box BBB, Wicklifle,
O 44052

BE Your Own Boss, 5100000 week possible Mobile Aulo
and Apphance Rapar. Send For My Manuscripl. 37.05
Robinson Sales, 674 Counlysquarne Or, Venlura, Ca 83003

FRUSTRATED By Your Child? Order “On Taiking Terms
With Teens " £7.95. “Fifly Ways To Help Your Chidl Succead
In School.” $4.85 Bay Compary, Depl. 24, Bos BW041,
Columiva, 5.0, 29260

GET MAGAZINE SUBSCRIPTIONS AT GIANT DIS-
COUNTS. Free Citalog, Publishers Marketing Senice, JE
Cuak Leal Drive, Waratown, MNew Jersay 08756

HEW Books. Used Paperoacks. Priced Below Aelald Send
SASE toc Brashigr's Junclion, R 2 Bax 1158, Warren, Texas
TThb4

“MEMOIRS ol a Danen High School Teacher” bosfly
Humarous. Price 56 00 postpasd. T, Helen M. Merin, 132
Spring Water Lane, New Canaan, CT 06840,

MAIL Ovder Beginnar's Guesdebook! S1an Inaspensvaly! A1
Home! Spara Teme! - $3.00. Murray, Box 54T, Hagershown,
Maryland 21741

SAVE THOUSAMDS: Read "How To Avokd The Real
Estaie Ageni” Send 50.85 indepanden! Publicilions, 148
Narcadia, Laxingien, Kerducky 40603

330 SELFAMPROVEMENT BOOKS, 22 Calegares. Froe
. JMA Emerprise, 2742 MonteBang, Hacienda
Hesghls, CA 91745

EMJOY makng monay on Spare Time progects. 53.00
RAepont. The Millsr Haus, B01 W. Rotaburg Ave., Suite 238,
Modesto, CA B5350

24 POPULAR MECHANICS

BECOME & CONSULTANT —ANY FIELD! PanFull Time
Free Inlormalion! Befler Lile Publications, Box 7917, Van
PMuys, G 91408

SICK OF THE CITY? Wanl o move” Secrals revealed
Wrile loday, Patarsen, 211 South Main, Gunnison, Colorada
1330

MORTGAGE BURDEN? . . . Save thousands, gain aarty
Ereedom- Free mlormation: VERVIR Inc. Dept. P2, Box 2584,
Dwarl Mar, CA S2014-0584

MAILING LISTS wilh names ol eager prospective Duyers.
Frea infgrmation. SASE: Promobon Systems, P.O. Box 84,
Chattanooga, Tenn, 37401-D084

WORLDWIDE English MEWSPAPERS. 65 countrigs! Sam-
pler: 45258 Free Brochure. Mulinewspapers. Box DEBD.
Dana Poinl, Callorrna B2E20.

CATALOGS

SMOKEY MOUNTAIN KMIFE WORKS has cvaer one mil-
lion knives and cutheny ibams o wholesale prices. $2.00 gets
Wou Dur geant calakeg by lirsl clase mail. The Knile Cataiog,
F.0. Box T14PM, Senarvite, TN 37862,

MEW CATALOG: Naubical Gifts Tor all occasions and bud-
geds. Aemarkable sawngs ower relal proes. Send §5.25° The
Manmer, Box TEIPM, 00d Lyme, CT D537

BAVE MONEY. Now boaklel grees cost of dwring and oped-
aling sutormobiles and wans. INCLUDES WORKSHEET.
5465 REK BP, 3732 Aldrich Avenue South, Minngapalis,
Blinn, 55409

HOW To Make Momey Ownng Your Car And Ergoy Every
Minule! 178 Pages. Hardcower, 58.00. TDC, Dept '05A. 304
San Miguel, 51 Chares, Mo, B3303

‘GET more miles per gallon, parformance G T Energy Boos-
ar systam $19.85 money grder to: A. Eason, P.O. Box 3162,
5t Augustine, FL 32084

FREE AUTOMOTIVE SECURITY CATALOG: Largesi
selecton avalabe. Do-R-Yoursell. Pagers, alarms, hood
iocks, glass caetectors. Allow 4 weeks. Immediate Delvery.
Sand £1.00. Automotive Securty Equipmint, Dépl. 2, PO
Box 382, Plairviaw, Mew Yok 11803

DOUBLE Life O Your Car Bablery For 13 Cants. Free
Dptails. Spotton, Box 440, Cressvilie, [laos 82837

AUTO-SHADE PROTECTS Your car's dash, and inferior
frgm sun. haal, crackeng. Fils all cars. Completely guararsed.
Sand $4.95 wilh §1.50 shipping. Cenlury EMedprises, Bax
#B1611, Los Angetes, Ca. B0ODE-1611

NO MORE SPEEDING TICKETS. Discover naw sngwilive
rmthods used by prolessionals 1o winualiy limnate all speed-
g iexats. Sand $9.95 o Harper Industres. P.0. Box 1082,
Palatna, Il EXOTE

FREE Gadgat, gift calalog, Beskiay House, 817 New Yook
Mantinsburg, WY 254010

IHS CONSUMABLE PRODUCTS DIRECTORY! 8500 dis-
count check (Health Beauty care, Autc care, Food, and Mora)
Send 53.00 to- Lance Schiiep, 17145 Melody Lane, Los
Gatos, CA 95030

BUCK KNIVES our specialty. Save on Ameanca’s favarie.
Send lor free color catalog. Wikens Cutlery, P.O. Box 391,
Hall Moon Bay, CA 3401%

CHRISTMAS GIFT SHOPPING

CHRISTMAS Gikts, Hundreds 1o chooss rem. Calolon send
51,00 ip: Hayes GaSery, 4701 Kenmore Awe., Suee 605,
Alpxandna, Va. 22304

AUTO SUPPLIES & EQUIPMENT

IN 30 SECONDS Transier Tuba Boerows Air From Spare.,
Inflages Vehicles Flat. Free Addtonal Informalion vnle:
PERMASEAL, Box 2441F, Halesie, MY 11743

AADAR SCRAMBLER make your vahicle masibile” 1o
Police Radar for under $20.00 Legal, easy to busid, ingtall. For
copywrilsd manual sand 3495 FPA Ressarch Co, Suile
130M, 5076 South 108 51.. Omaha, Metvaska 68137

HYDRAULIC JACK Repas Manuals and Kis. Caialog
$2.00. Hydrauhe Jaek, imc., PO, Box 18, Accord, NY
12404,

ALTERMATOR Gengrator Rebuileng Book,  Price:
Hedelund Engineaning. Box 38024, Las Vegas, NV B39,

EXCITING 4 catalog for your family. 31.00 with 32.00
refustd on first arger. ). T_E. Enterpeisa, 2117 Hollywood Blud.,
Suite 131 Hollywood, Flords 33020,

CHRISTMAS Shopping®i® Sand $3.00 for glant calalog:
Ouality Gits, TE52 Backer Poad, Dept PMI. San Diegs,
Caldomia 92126

CAR TELEPHOME Pomchae 528 Replica Red, White, Biack
52395 (51.56 Tan Texas Fesdents) Unigues Home Marn,
6738 Livarpool. Houslon, Tx. 77021

50% DISCOUNT on fashion jewsalry. Fres calalog. Eva's,
Dwpt PM, 1685 Spaery's Fome, Westlake, OH 44145

DISTINCTIVE GIFTS by mail calskg 52,00 refundakss with
order. NINA MICHOLS, 14937-2 Salicoy. Van Nuys, CA
1405

CONCERT PHOTOGRAPHS! Catalog $1.00 Mertien
tawgriles. “Smie,” Box  15283PM.  Chesapeake, VA
2A20-0293

NEW: Color Gill Calahog 33.00. J&J Gils, PO Box 354,
Wayne, PA 19047

PARATS: Army Jeasp and lruck pars. Spare Pars &
Equipmeanl Co, PO, Box 75Y, Lexington, Kenbucky
405870751

IMPORT AUTO PARTS - New and Remanulactured al Bar-
gam Pricas. Serd 52.00 tor catalog. State Year. Make & Mod-
el of Car. Same day serece. Sech-A-Deall Box 23621,
Rochesie. MUY, 14523

EMERGENCY TOW ROPE ®4s° = 17 Fr wah STEEL
HOOKS and duralbie bag lor irunk $lorage. 3895 EA. DELIV-
ERED. M.C. Twine, P.O. Bax 1647, Moum Airy. N.C. 27030

MOTALOY Ring Valve Job Whie Driving, Guaraniesd,
£399 two B17.50, postpaid. Andrg, Bax 34087, San
Francison, CA 84134, Depl. A

CARPETS, 1op, shocks, Suspansion pans ko all cans 1835
1680. Free catmiogue. Kanter Auto Products, T6P Moannga,
Boonton, KU 07005, B00-528- 1096,

NEW AUTOMOBILE RADIATORS As low a3 575 00, dadiv-
ary dingct 1o your hame, CALL FOR PRICES. (301) 876-3302.
Radaitgrs, A3 Lingoln Awe , Ovangs, N, D7050.

AUTOMOBILES

MILITARY VEHICLE books on WW2 and maodern 1anks.,
JEEPS. mililary trucks. Huge selection. §1 for 32 page cala-
log, Porrayal Press. Box 1513-R, Bloomiield, N.J. 07002

MORE FOR LESS. Betier Than Watlertess Hand Chaner.
Maturad - Mo Harsh Chemicals. §1.00 For Dinectiong. Heritaga,
Box 1453PM, Everstt, WA SEI0E

{Continued on naxl pags)




AUTO SUPPLIES & EQUIPMENT
(Continued from preceding page)

HUB CAPS Stainkeas Stegl Covers for Buick, Lincoin, Cad-
illae #e. Contasd Powed Enlsrpeises Co, PO, Box BE-335.
Taipei, Taiwan Phone 02-511 1618 Telex 23544

TUWFOIL SALES: 57.50 per B ounce apglication 590 par gat-
lon (Quantites Limetod), Aternates Living, PO Box 233,
Gualderdand, Mew York 12084

SHINE, PROTECT - wilhout wae, Three Year Morey Back
Guaraniee'® Only £19.85 Ouan. Astroshield Posgh. Box 78,
Valhafa, NY. 10505

CB'S, RADIO & HAM EQUIPMENT

POLICE Scannes. Boarcal. Reqgency. MPR. Box 18224,
Danvas, S0, BO21G

FREE CB MODIFICATIONS cataloy’ Frequences shoers,
FM, ampidiers. boois, repars. high-pariormance BCCESE0MNIES.
CBCI, Box 3150084, Phoanix. AT B5048

CB MODIFICATIONS. Loear Planbook, Kits $1.00 refund-
able. APS, POB 263, Newporl, Rl D240, 401 -B46-5627

SATELLITE TV Name Brands - Low Cost Catalog §2.
Andergan Satelite TV, 1081 Woodiaks, Lawnancebung. Ky
40342

SATELLITE Systems S585. infarmation 55, Starink,

2803-16M Artie, Huntsville, AL 35805

CABLE ang Satehte Egupment, Wholesale Prices. HMA
Saes. 231 Easl Cameltach =1, Phoene, AZ 85012
B2 951-0398.

CAMPERS & TRAILERS —KITS, PLANS

ROBOTS

CUSTOM STRIPE YOUR CAR: Professional W fape. Has
5 yar manulaciurer quarantse. 3end £3.00 for cabor chan or
£14.50 Tor 50° ol %1& Pin Sirpe. Stale coloe. Randy s Auto
Trin (304)385-B585, 5021 San Juan Ave., Jacksonville, Fla
32205

SEE-SAFE wndsheld cleanas. Developsd n Norhess:
Road tested for Bheen pears. Removes AT raad fikn, sal
spray, Bbc. A suparsr prodwct™ Mon-losie, biodegraceabis.
Cencarrale makes wo quars, Send 5200 oo Slamorth
Compary, Box 1811, Longwiew. Washington 63240158

ROBOT DESWIN INFORMATION Free Hiochure The
Rabot Wharehouse, Dopl-1J. P.O. Box 720568, Houslon. TX
mare

ELECTRONICS

BUILD YOUR OWHN - Trawal Traser - Filth Whesles - Malor-
o - Camper - Pickup Cover - Puans - Patterns - KAg -
Catalog 51 - Glen-L R-V's. #152PM Aosecrans. Box 758,
Baiifower, CA SOT06

BOATS, OUTBOARDS, TRAILERS, &
KITS

ELECTRONIC EAVESDROPPING DEVICES. SURVEIL-
LANCE AND COUNTERSURVEILLANCE. GIANT CATA-
LOG 51.00. HUNTEREX, Box 12022, WINSTON-SALEM,
NC 2T117-2922.

PERFORMANCE Plus with Plurad Pulsar Igniticn. Chrgsier
Slant Six Engines 1973-1883. 522 50. Infarmaton $1.00.
Sparemore, Box 393 Cheedlowaga, New York 14225

ULTRAMATE 2800 rusi praventve profects mada. lubem
cales, and frees rusted parts. Provends sall waler cormogan
For data sheet and 1 [One) ounce sample, send $1.19 o
Maurer-Shumake:. 37025 Indugtnal, Lngnia. b 48150.

GOVERMMENT Suwpius receivarns, fransmitiars, snocpar-
scoopors, parts. Calalog 28c. Moshna, Mahent Mass
01808

BOAT KITS-PLANS-PATTERNS-FRAME KITS - 200 Dp-
signs - 401k year - 8 B) - Plywood - Fiberglass - Steel - POW-
ERBOATS - Cruisers « Spolshers - Houseboals - Hydr-
planes - Runabouts (Canoss Kayaks) - SAILBDATS - Day-
sailars - Trallarsailers - Multhul's - SUPPLIES - Epoxies -
Polyesters - Ciath - Foam - CATALOGUE $3.00 [Airmml
3400 (Book Amateur Bosfbuildng 36.00) CLARKCRAFT,
16-F Agualene, Tonawanda, NY 14150

40 PROJECTS, praciical one-niters book 5795 ar B0 in twp
books 51530 ARACsoh Box 13EPM. Woodsbore, MO
21788

CLASSIC CARS, TRUCKS, TRACTORS, ALL ENGINES
NOT DESIGMED FOR LOW LEAD GASOLINE, NEEDS
LUBREGAS, Wnte: Box 425, Fraser, Michgan 48028

AMTFM Cassette Car Siereo $25.00. 7 Band Equalizer
Boaster S20.00. Mewman Computer, 2 Briarmills Or . Bk,
NJ D724

SAVE GAS| TIRES! MONEY Now Davice manidors Tiee
Pmssurg - Free Automative Repor - Eurgwood D210, Box
257, Cleveland, NC 27012

MOBILE HOMES

WINNEBAGD Clearance Sale. Like New - 1984s5-A0
Whalesale Prices-Loaded - Including Generalons - Fenancng
& Waranly Detivery 1o Anywhesa USA. Call Scoit Toll Free
1-800-327-7778. Amercan Land Crsers Largaest

mnesago Deaker

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO Karts, Minbikes, Alva Kits, Parts, Eagines. Lowes:
Prices. Largast Selaction. 72 Page Catatog 53 00. Refund-
able. Kad Word, Dept. C., 1488 Mentor Ave. Pamasalie
O 44077

BA8-Mini-Biee Wi, Go-Mars, Fromes, Enginés, Whees
Clutchas, Twes Including Moped Parls and Accessoras
Mgrs Pars-Lower Prces. 1985 Wholpsale Catalog-52.00
Karts & Kits, P.0). Box 1028, Maywood. NJ 07607

AVIATION, HANG GLIDING

HOBBY HELICOPTER. "Choppy  Ulralght Single-Seat
Heloopter. Simplilied Construction—Motorcycls Engine. Bro-
chure 53 00. Polynova, Box 6708, 51 Remi, Quebec. Canada
JOL 21D

BOOMERANGS—WORLD'S BEST! Incredibie relums,
gaching sport. FREE Nusiraleg catalog ) boomgrangs
books, plans. Wile today” BoomarangMan. 18061 N Jid
Monroe, Louisiena T1201-4222

SPACE & ASTRONAUTS

COMPUTERS & SOFTWARE

FREE Programs! Tig8-44 Commodonas TRSBT s Temexes,
EZRAEZRA, Box 5222MCT, San Duego. 92105

Ti-98 4R Software Hirdware banrgaing. Hard 10 hind ilems
Huge sefeclion. Fast Sensdce. Free Catalng Dynamic, Box
B} Hickswilla, MY, 11801

HOW o cure poce spaling! Spoli-A-Vision! Appie, IBM-PC,
C-64. Froo educational cadafog. Cross Soltwarg, Box 1538
FAuston, La. T1270.

FLIGHT SIMULATOR FOR THS4A. Cal 412-521-8385
wvenings or wibe: John T Diow. 5550 Rosemoor 51 Swile 13,
Pitsburgh, P& 15217, $30 Vian MC or Check.

222 PROGRAMS, practcal Basc bock, 288 Pages. 55 85
ARCssN Box 112PA, Woodsbarn, MO 21798

$50,000 part-hme with your personal compuder. Manual
telle how! Sahsfacton Guarameed. Send 54.00 m: GLAB
Enderpnsas. 710 Hatcher, Sule 32, Columba, TH 38401

STEREQ, CASIETTE TAPES, ETC.

RECORAD Claaner- A-plys ganenc antsiahc second clean-
er fhid oflened by & mapor suppber of record cleaner products.
Guaranfeed. & oz, batte anly $4.95 postoad. D-MAG Ine.,
6746 While Ov.. West Palm Baach. FL 33407

THOUSANDS OF OGLDIES! Hard to-find 45pm hil records
fram the last 40 years including pop, coundry, rock, and soul.
Send 52.00 lor caldiog o Amancaen Pie. P.O. Box 66455,
Dapt. PM. Los Angetes. CA G0085

TV & VIDEO EQUIPMENT
NOTICE; USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE TV CONVERTERS DESCRAMBLERS. Jarrcid,
Hamin, Jenih--many oéharg. Fachary Linits Lowest Dealer
Proas. Compleie ilustraled cataleg. $2.00. Pacilic Cable Co

.. 7325%r Aeseda Bha, Depl. 105 Aeseda. CA 91335
818 T15-5914

WASA omblms, loys. gifts, colleclibles. Catalog 3$1.25
Refundeble. Codecior Trends. Box 351, Dayton. Onio
45400

SPACE VIDEOSLASERPRINTS WALL MURALS Cata-
iog 51,00 ancludes discount offer. MM Coparaton-Ph,. Box
19007, Batemare, MD 31211

HOVERCRAFT

HOVERCRAFT Plans All Sizes, Catalog $1.00 Universal
Howercratl, Box 281, Cordowa, iknDis 51242

AERO-CAR Amazing Hovercrafl budl easily wah ordinary
1oodE. Lawnmosar anging pawor. Carsas one man pius. How-
ars, lhes loreed, backward, Sideways Gvar land snow watar
Complete  comsiructions  plans  and  brochurs, 5885
Aarc-Projects, Box 5118PM, Climon, New Jersey G8809.

RARE POLITICAL & MILITARY lilms on vidancassaites.
Third Fieich. Sovied, Eastarn European and Vietnam era, Sond
&1 .00 lor illustrated catalog, International Hestoric Films, Bax
25035, Chicago. IL 60629,

BLHLD Your Orn Satellile TV Recening Systam And Save!
Instruchion manuals. cecurt boards, wis! Send stamped amee
lopn for mformahan: KANDI, Box 25647, Dept. 28L, Tenpe,
AZ ASFAZ.

EMJOY SATELLITE TELEVISION. Save maniy wilh aasy
Quardniesd. do-Syourssll amenna  plans kits Elgctromc
krradadga nol necessary. Send §1.00 for catalog or 58 85 for
“Consumer Gusde 10 Satellle Telewson. GF1-38, Bax 9708,
Missowia, MT S9BOT.

SATELLITE Telewvison Systoms. Whoiesale to pubic. For
free cataicg call 1-BO0-824-2084. In Pedrdylvana oilec!
717-586-1733. Mon - Fri B bo 5 EST

BOAT PLANS - PATTERNS - KITS - Hundreds ol dasigns -
Wood - Foerglass - Steel - Sailboals - Powerboals - Canoas -
Eayaks - Rowboats - Duckboats - Dones - Houseboats. Sim-
pla. amateur-prover malthods. Insirucions assuwe pralession-
&l resulls’ Huge 152-page catakog $3.00 (54.00 Airmal).
Includes Free “Boatouiding Supphbes Catalog - Discounl
Pncas! - Fastenngs - Fierglass - Resins - Glues - Booxs,
Invgstigate Poxyshisid” Poygrp’ wood epory  sysiem -
Marua! £2.00. GLEN-L Manne, 9152 Rosacrans, Box
T5EMP. Belliowar, CA B0706,

EVINRUDE - ALL BRANDS - 1984 Bargains . . . all szes
.. 5200 handing . . . ScoR McCudoch pars . . . Elecira
Marne, B10 Marnck Road, Lynbrook. Mew York 11583

ULTRABALL -The ULTIMATE = Trailer Hach Balls. 100%
STAINLESS STEEL, ADVANCED DESIGH. SIMPLY THE
BEST. For: 174" or 7 Sentt $17.00 + 53.00 Shipping |or wiita
tar mfarmaton). Nautlus-Moss. PO, Box 1133, Meraua. La.
TOTE

DON'T BUY RETAILI Save 15%-30% on Manne Suppias
and Elactronics. Sane £1.00 tor Catalog (Relundabla with firgl
order]. Nautis-Mass. PO, Box 1933, Meraux, La. 70075

AIRBOAT engine inslatlatan plans for Jon boal. Revers-
e 210,00 ART., POR 3894, Burlon, Ofio 44027

WINTERIZE store restart your own oufboard mator. Com-
plotg ingtnactans $5.9%5, Roperisons Marine Seracs, P.O. Bax
EB50&40. Vers Beach, Flards 32965

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIGGER, Mora Powesful Yuscies - fasier!! Free Boosied!
Unneraal, Box B694A4. Datrail. Michigan 48240

KUNG-FU Free Lessors. Send $1.00 for Postage. Mclisa,
Bgx 1755, Dept. PMES), Honolsy, Hawae S6806

SPORTING GOODS AND EQUIPMENT

SAVE on brand name backpack campng aqupment. Bas!
decour prices, FREE calalyg. Nodhwoods General Shore,
Dept. CPM-10, 1325 Greenway Cross, Madisan, W 53713,
[BOE} 274-4680

BELIEVE IT: Farm Boy Learn 1o Thwow Curve Ball . .. Took
Fem fo Major Leaguaes . . . How To' Fully Mustrated Booklet
. . . Autagraphed Baseoal Pelure Cower. 57.95 plus 5200
Handlng & Poatage. Box 129 PM, Germantown, Ky 41043

UNIIUE sporismens potable dolding fable. Easy-lo-
Bssemble. Folds smaer than a ael of golf clubs. Send §5.00.
W-TEC, Baa G426, Las Cruces, N.M. 88006,

FISHING, TACKLE, LURES

FREE Sin=e= bloid Catatog over 100 molds 25 shapes.
Carrnan s, Box Z20PM, Wes! Nawton, PA 15080

GUNS., DECOYS, HUNTING

BRASS BULLET PILL BOX. igeal for carrying madications
and vilaming. 2% lang, plastc ned. two lone fmigh. Looks
liwm real bullel Satisfaction Guaranised. 5485 The
Honreysuckle Pabcn. 4958 Hummingoird Ln. Memphs, TH
38147
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BATTERY REEUILDING SCHOOL

BATTERY RAetusding And Recondtionmg. [aformation
Free. Sun Battery, 10415 98, Sebring, Florda 33670

EMGIMES For Mowers, Tillars, Eic. Free Discount Catalog
Engines, 166PM. Ashiand, MO 65010,

SOLAR WATER HEATER. Plans $5.00 Solar, Bax 4055,
Hata Ry, PR 00819

INCREASE light bulb He o & years® Free samphe and kigr-
ature. 5300 postage & handeng: Jayem, 4444 Balden Village
Swesd, Cantan, Ohic 44718

CONVERT Your Fumace To Hi-Enengy: Resuls $1.00;
With Plans $8,00; SASE. Telle, POB 308, Rolla, MO 65401

SKID-Loader Replacement angines and panns. Save, (612)
338-5404

TOOLS FOR SALE

MAKITA ELECTRIC TOOLS Save 207 -40% Sand 53.00
Caadog, Handling (Pelundablel Deect Tool Sales. P.O. Box
A, Align, Kenbucy 41600

TIRE repair toals, supphes FREE catalog Gemplers, Box
B17P, Slaughlan, W1 53582

TOOLS Galose Wholesale Prices. Free Calslag 214
Broadway, Newburgh. New York 12550

FREE L3t Surplus Machmist Tools. Salme, 15 Brarcifi,
Holden, kass 1520

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Walking Feet, com-
plete ready 1o use—only $498.00. Thompson Modal PW200-
AVAILABLE FROM YOUR LOCAL DEALER, or ordar dinsct.
{Master Charge-Visa) Datho Mig. inc, P.O. Box 121100
Lublbock, Texas 7R452—Phone. (BIG) T44-6774

MACHINERY, TOOLS & SUPPLIES

4" METAL Cuting Lathe 3104 50, Taw. 15048 Procior,
mdustry, CA 51745

STEEL, Aluminsm, Beass-—Sheet Bar, Shop Supplies
Plans. Write: CEl. RR1. Box 163, Camaercn, IL 61423

BEST Prices. Woooworkers Machinery Calalog, Free
McKilagar, PMCAS, Johnson City, N.Y, 13750

SHLVD Hardware, 188-page Hand & Power Tool Catalog
§1. PM.510, 530 Tacony Si. Phisdelphia, PA
19137-2389

BANMDSAW BLADES, Any Size. Free Heraiure. King Saw
B541 Twtewaler Dive, Narich, Veginia 23500

LATHES, Milis, Tools. Many manulaciurers, Bliue Fidge.
Bax 536V, Humicane, WV 25526. 1-8DI-BT2-6500. WV
15623538 Catalog §1.00.
" EMALL FOUNDAY Furrnces. Supplies. Fres eraiure,
Pyramid Products. 3735 South 7in Avenue, Phoane, A1zona
BSO41

BOLTS, SCREWS, TOOLS. WHOLESALE, DMRECT.
Guarantesd. Catalog 57.00 (Refundabie). Camalol, Dept. 44
Box 65, Bastol. Wiscongin 53104

"SHARFENERS REPORT™ Monthly Mewslensr Sharpen.
ing Guidebook, Angle Wall Chast, Fiee detals. Skog
Commgany, Dept. PMI0. P.O. 22550, Mnneapohs. MM
S54Z2

CHAIN SAW SHARPENER. Carbige culier last mgafnale.
ly. perlect job every time. $39 85 Posipad. Slale fie soe now
used. Leaders, 2852 5. Hillsdale, Fillsdale, Moh. 40242

BANDSAW BLADES amy sire SAVE 20 530°: EUROPEAN
Wiood and Melal Wesking Machinery. Free Mformation.
Sullols, Mactunery. Suite 8. 16 Shore Road. Palchogus, NY
nmrrez
BEMCH Lathes millers, atlachments, fools. Machine. POE
242, Newiane, VT (05345

ENERGY SAVING

S5OLAR & ALTERNATE ENERGY

RARE mMorihwestem Red CEDAR BURL CLOCK KITS
Sand BASE o: HUB Entarpnses. P.O. Box 1848, Dapt. M,
Abardaen, WA S8530-0308

WOOOWORKER'S supplies catalog!! . .. Hundreds ve-
nears, Woymakng, Ening SQUANEs, Carving Docks, hard
woods. paflems, books, cane, dowels, pags. spindles, moral
Bargain offers noduded. Send 51.00, Morgen, POIM28-D,
1123 Baedstawn, Louiswille, Kerlucky 40204

FREE HYDROGEN FUEL and Ouygan Ganeraldl uses
Water and Sodar Cells. Plans and Kit $12.00, Praine Powear,
Hox 8281, Emmonton, Aleda, TEH OLOD, Canads

DO IT YOURSELF Fadlory Dwecl Solar Dailal Dasgn 10
yi Colleclon Warrarty, COMPLETE SYSTEM $1724.00, Aher
Taz Credit Cost Much Lowes Call Collect 303-221-3589
Wisa MG

SOLAR Heat. Efcsam, Semgle. Inexpensive. Pans 3600,
How 8605, Toledn, Ohio 43623

HOME CRAFTSMAN

MAKE PVC PIPE FURNITURE. Many prowven plans Prolil-
aibkr hama business. FREE details. ML Casual Furniture. Box
208, Tewkstury, MA D1ETE

CREATIVE TOY KITS For Childran Ard Pasents; Send Sel
Addresssd  Stamped Envelops For Bochurs,  Charles
Bashioed, 18200 Wastiand, Soulkiheld, Mich. 48075

OVYER 76 FULL SIZE PATTERNS! Crgate proltablio wood
en s, loys, household sceessones, PLUS “Shop Secrats
Onity 5600 Accents [P-105). Box 262, Damvars, MA 01523

CATALOG FULL-SIZE FURMITURE PLANS - $200
Refunded wih fs order. Tramitonal, Earty Amenican, gver
160! Furnfwe Desgns, 1425 Sherman. Dept CP-B5.
Evansion, IL 80201

WOODEMN Toy Parls and Patierns, Fun Weh Wooad Catelog
5100 Howard Co. Depl. PM. Box 442, New Abany, IN
47150

UNFINISHED pectrw kame mouiding Factory cioseout.
50 descound. 200 styles. Wrie: Japg, 126-PF Seventn Norh,
Hopns, MM 55343

WORLD'E LARGEST CATALOG? Thres pounds 704
pages. Every Tool Supply. Machine Imaginabls 500
Aelundabde. Mckagan, PM-10-85, jomnson Cly, New Yok
13750

WOODCRAFT PATTERNS, Windmilis, Wishing Wels. Bird
Houzes. Feedars, Flying Duck. Praasant, Oultoor Planters,
Cataiog 5100 Craftars. 11840 US. 27 Noth., DeiWn,
Michigan S5420

MAKE WOODEN TOYS - PROJECTS - 100's Plans. Kis,
Hardwood Parts (Ioy, cal, urniture ), Toals. Wood, Supphes
Colyr Calatdg 51.00. (614} 484-4383 - Charry Tree Toys.
Bieimont, O 43718 - 0369

DETAILED PLANS - recwood lgwn char, sead 3200 to
Plans, 24 Acaca Lare. Mablelon. Georga 30059

CHILD'S DESK/SEAT unil Simpia plywood desgn. Full
ingdructions. 5200 Grapeane, 5528 Miramar Rd. #190-4,
Sar Dmego. Ca 92126

“HEW" PYC Pipo Fumilure KITS, Arady To Assambae
Sand 31.00 lor brochune amnd fabi Samples 0. Designer Pipe
Furniture. Box 2208M, Kingeton, Ok, 73439,

WODDWORKERS Learn Fast Easy Method For Making
Gifs, Toys, MNovelss. Musireled Instructions 36.00. C
Hastings. Box 488 Groves. Taxas 7TE19

HARD'WARE CATALDOG £1.00 Refundabile witn fest ordes
Tha Bevers, P.O, Box 12, WAlls Poind, Texas 75169

FAVORITE WO0D TOYS, Patierns. Pass, Whaels, Cala-
kg 1. Toys and Joys, Box 82BM, Lynden, Wash, 982854

CALLAHAN CATALYTIC REFRACTORY STOVE DAMP-
ER Under 53000, Postage Inclsded Wite lor Brochure
Callahan Corporaton, 2210 Washingion Sireel.  Pon
Towrsend, Washanglon G868

SOLAR. GREENHOUSE, AND ENERGY SAVING
PRODUCTS CATALOG!

COMPLETE systems. componants. Fealwes famaus Sui-
LiteR products. B4 pages Owvdes froon one experl sburce,
Arnerica s lafgesl ensigy Sawng med order housa® §1.00 pod
Solar Components Corporaton, Dept. B, PO Box 237,
Mancngstar, NH 03108

WOOD Swove Plans £5 Heal Whota Hooss, Frans, 404
Watkins Rd., Greenvile, SC 20611

206 POPULAR MECHANICS

ROCKING HORSE Pians ADULT SIZE. 5500, Aocking
Dotben Ranch. Box 170, Tuunga. CA 91042

BATTERY CLOCK MOVEMENTS. Belaw whologaks
peices. Best Quaiiy Catalog 51.00 (relundable]. Yankee, Box
5. Thempson, Connectul DE277

PLASTIC Laminatng instructons 52.00 Weidon Scba,
409 Live Oax, Manshald TX 76083

LATHE Minfwe wing goblets. From Exclic Wood!-Fos pc-
Ional irstructions, Send $5.00 Too Woodialk, Box 7116,
PFenton, Wash, QEOAT

WATERBEDS and bedroom lurmiture catalog ol prans,
2275 Ower 50 beaulilw selechions' Kraarmer Fumilure
Desagns, PO Box 33, 1350 Man 5t Pain, Wi 53577

WOOD Lathe ownaers, Creabte 47 Gianl Nulcracker. 58.50
lar plans Ircen PLANE AND FARCY CO,, Box 202, Cambrdge
Ciy, Iy 47327,

WOODENTOY - Pans, Patiems Catalog  §1.00.
WOODENTOY, Box 40344PM, Orand Junction, TO 51504

§50.00 Par How o your worsshop, New country Christmas
plans. Free cetails. Cheisimas, 273 Leech, Greanvilie. Pa
18125

PEG-1000 WHOLESALE -10 pounds Poiyelnylens Giyool
geeen wood stabilizer $17 .00 phus 52 80 shipping. FREE wood
Tirishing guide and products cataleg from: General Finighes,
Box 14363, Wasl Abs, Wl 53214, Phons [414) T74-1050.

WOODEN Toy Plans, Catalog 59.00, Free Plan With Firsl
Order. Toyorall. 601-PW10 East Main, ‘Waynesborg, PA
17208

WOODCHAFTERS: 13 Bist-Salling Crall Shiw Héms. Full
size Patterns $5. Terry Toys, 4215 Park Forest, Memphes, TN
3@ns

BUILD yoursall saw sharpaning maching. Sharpens saws,
1oals. Sharpere. Box 8004, San Bemprding, CTA G2412

CABINETMAKER'S SECRET Woesd jurity that takes sigin,
$4085 - 51.00 postage. Xylo-Tech, Box 508, Geaham, TX
TED4E

FREE CATALOG, Woodworking Supples. Oud Bad
Supply, Box 133, Nosth Atfeboro, WA 02751

PLANS, BLUEPRINTS, PROJECTS

LIVE TRAP - MEWLY DEVELOPED COMCEPT Caplures
Unwared Racooons, Sguirrels. Hamigssly Re-Caplores
Pals Hamsswaets Willirghy Pay Good Measy lor Benl & Sar-
wioe. Detmied Plans Plus Troping Device. $38.95. Usa Rem-
nani Lumber. Complate Kit $169.00. Ramal Mig.. RR #2,
Bryan. Ohig 43506

TABLE Pians. Coffse, Kichen, Picnic, Ohar, Various
diesigns. Descrpbve inslruchons. For complale packags ssnd
3000 ta: WSM Industries, 310 WEN, Ladysrnith, W 54848

CEDAR CHEST KIT. Sudd your pwn 16%4 0 16 k44" ang-
malic cedar chest. Kit includes 30 board faet of 347 thick solkd
cedar boards; kiln dried; smopth four sides. ready 1o use,
Campieta wilh aasy 1o build instruclions. To onder send 35088
to: RED ROSE CEDAR. Rt 5. Box 387, Lewingtan, Winginsa
24450, O write for further details

LOG CABINS & A" FRAMES

BEAUTIFUL LOG HOMES: 39 Smandard Modeds And Cus-
tom Desgns. Send For Free Brochure Or $8.00 For Color
Calaleg. RDCKY AVER LOG HOMES, Degt. PM, P.0. Box
982, Monnca, WG 28110, (T0d4) 2E3-21688 Dealer Ingquinies
inbad.

LOG HOME PLANMING GUIDE 55.00, foorpians, specd:
cations, anargy siudies. Westorn Log Homes, 5201 West 48th
Avenue, Denver, Colorado 83212 For MCVisa Orders Call
303-455-02593

HOME BUILDING & REMODELING

HOW TO BUILD YOUR OWN HOUSE withou! schooling
Satisfactan quaraniped Frew  informaton,  Holder
Construclion Company, Roule 1, Box 73, Walnul Fidge, AR
T2478

PLASTICS

CASTOLITE Liguid Plastics. Crystal clear, colors. For casi-
ing. embedding, cbabng, Moenglassing: in industry, laborako-
g5, crafl work ABproouce your designs with our mold matbe-
rinls. Catpiog $2.00. CASTOLITE, Dept. B5M P, Boa 397,
Woodsiock, I, B00GE.

DO IT YOURSELF

FIREWOOD CUTTERS & TREE TRIMMERS ®1¢” x 150
TREE ROPE 51995 Delvered Prioe. NC Twina, P.O. Box
T84T, Mount Airy, NG 27030

; 1400 Catmiogs ialed and Deseribead Socurces for Every-
tning Imagnatie $4.00. Masiercq, Box 870-F, Farfax. Ca
4930

{Continued on next page)



DO IT YOURSELF
Continued from i 1]
ELECTROPLATING. Complete amateur's lextbook. AR

muglanli Electroplate rmetallc nonmalalg dems $11.95 Detads
ree. Trapie, Box 35-P3, Falm Bay. Florida J2805.

INSTANT SIDEWALK - 15 buys 15" - 18" round or squang
Poly sleppngstones, {alse 127 sizes). Dealers wanted. Free
samply, PATRICO, Drawer 2PM, Framcs, O 74844,

BELT BUCKLES for coms or siones, specialty buckles,
jewelry mourlings, cul shones, clock works, Wholssake cata-
g 25z, Emate Covp. BDG6'% 10th Sireet, Whealiand,

Wynmeng S2201

BARBECUE WITH WOOD And Tasle The Dilerence - Six
Flans - Wilkams Products Inc, 12T9E West Slowe® Road,
Saria Maria, CA 93454

FREE HOME IMPROVEMENT BOOKS: Many useld sul-
jects, All Fres! Detailed deectary 5400 SALES-BY-MAIL,
Baw 1405, La Mirada, CA 90637

BUILD A Secure Vaui For Less Than 5100.00. Send $2.00
Formavault, C-56830 Suite 130, Bellevue, WA 98005

1600 VALUABLE CATALOGS! | | Every Subjscl knagen-
ahie! Directory $4.00. Catalogs Galore, 7914-M10 Spanglield
Village, Springfeald, VA 2152,

STEEL, L. channel, angles free. Datails 52.00. Box 114, At
1. Wesl Franklon, 1. 2856

AUTOMOTIVE RUSTPROOFING KIT Stops Aus! On Used
Cars, 353,45 Asdundabie, SEALCDAT, Box 3150, Glenallyn,
iL B0138

SHOPPING AND INSTALLATION GUIDE For Aluminum
And Winyl Replicement Windows. Ldima, 1577 Wesl Jod
Shreel, Broaklyn, N.Y. 11204

150 TOP MANUFACTURERS OF FACTORY HOUSES
YOU CAM BUILD YOURSELF! Save up to 0% Send 51 lor
manudactsrer's direclory o0 Bulding insiuse. P10, River
Aoad. Piesmam, NY 100684,

APPLIANCE REPAIR - Book witen by Relired Servios
Technasan shows SECRAETS, FREE DETAILS. DLR
Publications. 713 Siversiona, Pichardsan, Texas TH080PM

"GETTING Started » Stained Glass™ 51.00. Whittamorne,
Bax 2065T, Harove:, Mass 02330,

STAIMNED GLASS KITS Cataisg 51,00 Staned Glass
Undmited, P.0. Box 282 Lowell, In. 46356

STAINED GLASS SUPPLIES: EXCITING SUPER CATA-
LOG-PM $3.00. CORAN-SHOLES INDUSTRIES, 509 E.
SECOND, BOSTOM, MA 02127,

LEATHERCHAFT supphes calalog, tooks, 52 00 [Retund
able. ) Crater, Tom Bean. Te. 75480-0778.

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

CARTOON for Fun and Money®!! Free booklel'" Caroons,
Bax 406144, Deirait, Mchigan 48240

BIGM PAINTING —Easy methad. Free catalogs. Kaulmann
Campany, Centariown, Missown 65033

52 LESS50N cartooning cowse. Caroonisl's Magazine,
Bath 5500, Mastman, Box 30367, Lincaln, Mebraska
BES03-038T

CARTOOMING - Money’ Fun!® Populanty! Learm by mail.
Free Bookle!®!! Carooning, 42 Hasietl, Teronto, Canada M2J
AW

MODELS, MODELS SUPPLIES

FIRING CIVIL WAR 2° - NAPOLEAN Mode CANNON
PLANS, 34.00: CATALOG 51.00. Green-PMI05, Box B2,
Enalwnar, FL 3F5Ti-0852

AADMO CONTROL - umplanes, Boals. Helicopsers. Sup-
phes. Big Dhscounl Catalog $5.00 (Relundable). Modeders
Supply. Box T185, Monhgomery, AL 36107

SHIP Models From Amaenca's Cidest Modael Manulaciurar,
Sand §2.00 For Bug Color Calalog OF Woed Kis And Mogaling
Supplies. Blusjackel. Box 617P, Shelton, Ct 08484

MAGIC TRICKS, JOKES,
VENTRILOQUISM

STAMP COLLECTING

50 YEARS Oid loen diflerent Uniled States, over frity
years oid—262 with approvals. Jaxon, Box C11-P. New
FAocheile, Mew Yok 10804

T2 DIFFERENT US, 10¢ with approvals, Album Sarvice.
Spledad, Caklornia DDO033S

FREE! Beg Bargam Catalog - New Edition ksting thaousands
of bargains incluging LS. & B.N.A. stamgs, packets, albums.
accessaries and SUppkes. Alse line stamps Inom our approval
sarvics, Buy only wha! you like. Petwn balance promplly!
Thank you. Jamessown Stamp Co., Dept. E 105PM.
Jamagtown, MY 14701

UNITED Nations 3 Compiple Mot Sots 25¢, Approvals,
Cormnetta, POS t500-M, Lake Placia, Florida 33852

BREATHTAKING Beautitul. 50 Difterani mint Monaco psc-
boriaks commemaratives onfy 51,50 with mint compleie ot
approvals Pagoda, Box 132P. Sidney, Ohio 453565

FREE - U. 5. Descount Catslague. Shelron, Bax 5478, Morth
Minpms, Fla. 31161

WORLD Wide Starnps mounled n books on approval 2¢
and up. TRUST STAMP COMPANY, P.O. Box 100-P,
Jamasca, MUY, 11435

BARGAIN 100 Warld-wide Stamps 25¢ Ouakly Approvals.
A. Parkar, Box 143, West Brookfakl, MA 01585

FREE Surprise Collsction with approvals. Gould, Box 2130,
Petaluma, CA 94853

100 Cufferent U.5. 25¢, Approvals. Bradhay. Box 425P,
Widlothian, YA 23113

OME! Twa! Three! Cent Stamp Approvais! Regardiass Cal-
wiog. Klosber, 4164 S2nd, San Diego, CA. 82105

FREE Gifi With Firat Purchase. U.S. Approvals And Warl
Lisd Sarvice. 20e for Handling. The Stamp Bouligue, PO, Bor
A58, Madison, N.J. 07840

4 FOREIGN SETS only 10¢. Approvals, RLG. Sales, Box
1085-M, Jamaica, N.Y. 11431

U.5. six commemonative plate blocks or 30 mint commigen-
oratvas 51.000 Appravals. Goedon Davisan, Conloocoak, NH
frebes]

PROJECTION TV . . . Cormt your TV o project T Foat
picture |, Results comparabile 1© 52,500 prajecion . - Tatal
Cost less than 530000 . . . PLANS AND & LENS 31985 .
Bustrated inbormation. FREE. Maeroooma-BB. Washmgion
Crossing. Pennsylvamna 18877, Credicard Qrders 24HRAS
(215) 736-3579

CYPRESS CLOCKS Do-il-Yourself Catalog And Insiruc-
lones Friw, Ouanz Movernenls. Cypress Slabs, Resnt
Cypress Comed, 6123 150 51 E., Bradenson, Fla 34203

HUCLEAR Danges. Radiemeters Geger N.B C. Ventsabon
Kis, Shaltar Equipments, Self Aecharging Aadios. Calalog
Wilh Plans 5200 Box 483 Violora Siation. Monlreal,
Cumbec. Canada H3Z 2Y6

SAVE MOMEY. Lay your own concrele blocks e aasy
wiry. wilh the Denco Block Spacing Tool. Free Brochure. P.O.
Bioa: 175, Onalaska, W 548650

DD YOU HAVE A WILLT Will ki inchudes two will foems and
an miormative 64-page hookied. Money-back guaranies
£5.855, Fizgeraid's (Depd. 04). Box 7580, Texarkana, TX
THEDS-TES0

WATER HEATERS - Gas - Eleciric - Plumbmg, Winng,
Rapirs, Booklel 54.00 - Hubbard Publications, Box G553,
Phicenix, Az BSOS

INSULATE YOUR OWHN ATTIC! Anyone Can. Easily Read,
Saep-Bly-Siap Instructions, Froem Cordractos’s 10 Years Expe-
nence, $3.00. Empira Enlerprise, Box B6F, Easl Syracuse,
NY 1.3057-0084.

2003 Catalogs hsled. Sources for Anythineg® 5495
Chrectory. Box B2452M, Allanta. Georgia 30314

REPRODUCTION MOLDS

LEAD SOLMER MOLDSE, Scarce Cial, WWI, Cannon
Fantasy, Bustraled Brochwe §1.00 (Refundabls). Dunkens,
Cakert. TX 77837

ARTS, CRAFTS, SUPPLIES

PROFESSIOMAL Magic! Huge catalog, ovar 1,000 Tricks
and Books, 54 50 Hank Les's Magic Factory, Dept PM10,
128 Lincoin Sireet, Bosion. MA 02111

LEARN YENTRILDQUISM! Guararised instmictan, Sup-
plies, DUMMIES. Inlormalion Free! Mahes, Box 430-PR,
Littetan, Colorads B016D

FREE! Weslds Leading Movely Calaleg 1600 Joses,
Trcks, Science, Sponts, Hoobies Johrson-Semith, C-B013, Mt
Chamens, MI 468043

HOEBIES & COLLECTIONS

MAZI & Hegioeical Miitary Collectibles. FREE calaiog, HMA,
Box 1B0EPS, Latayane, CA 945409,

TOY SOLDIER MOLDS plus Chess, Madeval, Farmasy 25
M. For holbyists, collecions. Fun and prodd! Rush $1.00 (re-
lundable). Castings, P.O. Box 3482.-PM, Longwood, FL
A2TTH.

MILITARY Medats Calglogue SDe Yearly Subsenpban
$4.50. Verngn, Box 1387PM, Baldwin, NY 11510

RADIO CONTROLLED CARS, BOATS, LOWEST
PRICES. Inlormaton, SASE: Wnd-Ups, Box 204
Qusaansiown, Md., 21658

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Fraa Catalpg Chuotes. Aush Sketch, Stadn, 51P Jane. N.Y.C
10014 {212) 9259-2292

EMBLEMS, Embroidered-Your Desmgn Low Meimum.
Frae Calalog with Pnces. Seutherm Emblam. Box 8P, Toast
WG 27049

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

STAINED GLASS S5UPPLIES Compinte Calaleg 52040 |re-
lundabhe). Sunstne Glassworks, 38690 Hadem, Degt CT,
Bulalo, NY 14215

FREE List to Sencus Colleciors. 30,000 indan Arifacts,
Pols, Spears, Azes, Sfale, Beadwork, Cadde Trading Box
668, Murlressbom, AR T1858

FREE Canada debooun! price Il 1984 supplemants singlés
5240 blocks 33.49. Ken's, Box 3318, Ravelsioks, B.C.
Canada WOE - 250

B0 DIFFERENT COiid LS, botwoan 1861 and 1935 - $1.00,
Ed Foush, 423 Shepard. Manshaid, Ohios 449807,

"WHOLESALE" U.5.— Foreign Pncelist end catalog Free!
Everything Guaranteed. No Approvals, Schrsder, Box 1240,
Grand Rapids, Mehigan 48501

“INVERTED ERRDR" ¢ 100 Diffarent United Stales, 50e
with approvals. Luray, P.O. Box 7088, Siver Sprng. MD
20807

118 Cifigrent, fascinabing, cotorful workdsiude stamps only
25¢ when requesting approvals. Buy some, Duy nane, relem
baiance. Cancel armyime. E.W. Pragsman & Sons, Depl. 512,
Box 556, Oid Grearwich, C1. 06870

SPECTACULAR! 300 BREATHT AKING STAMPS from 38
COUNTRIES, worth $10.00. Only 51.00 with Sensalional
Approvals. SlempePius+, Dept. MJ5, Box B82F, Toronio,
Canada M£Y 2NG

DIBCOUNT 50%— Couniry collections approvals. Gains,
T165 Sisbeandn, Matioon, I 61938

FREE U.5. Mint Sef Approvais. Hidebrand, Box 4867,
Santa Clara, Caldornia 95054

CAMADA, 50 ditferent 25¢. Approwals. Oroszhy, Box 1-C,
Sarmia. Omano, Canada NTT THE

200 WORLDWIDE STAMPS oniy 50¢ for now approval
custamers. Buy only what you Mo and relun the Dalance
prompily. Send today amd starl exploring the workd thru
stwnps. Sand Dolar, P.O. Box 42487, San Francisco, CA
Bd142-2487.

ISRAEL 1% ChMorend 10¢ Approvals, Sam Chazen, Box
B66, Deirey Beach, Flarida 33444

1 Large Pictorals S0e whan requesting worlgwide
apgrovals. Benat, P.O. Box 210244, Dallas, TX 75211,

FREE 25 Mim BRColonies. Request Approvais. Alpaugh,
Bax 225, Highbndge, 34 (88345

WORLDWIDE 100 Ditlerenl Beaulwes, 25¢. Apgrovas. J.0
Michasi. P.0. Box 2273, Martinez, CA 84553

CLOCK WORKS. Wood ciock blanks, rackhound supplies,
bell buckles. cut slonas, ete. Wholesak calalog 25¢. Elonie
Corp., 806 10h Stres!, Whealland, Wyoming B2201

INDHAN Amdacss hst 50¢. Arrpwheads $2000 Dozen,
indentdicaban Guide $8.894 pp. Secrists. Deerliedd, Mo
aB4741

(Cantinued on next pege)
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STAMP COLLECTING
{Continuad from pracads ]
200 WORLDWIDE 25¢ reguest appravals. Mid-Allant
Stamps, Box 476, Edgewater, Manyland 21037

50 RUSSIA 25¢ Worldwite Approvals. Birmall, 2304
Hamcocs =8P, Aushn, Texas THTSH

50 WORLDWIDE FREE, WITH APPROVALS. Carmen,
Box G148, San Mateo, CA 04403

FREE! 125 [hwMavert Foraign, $10.00 Calalog  WValue
Appravals. Feck's, 520 South 23rd, Herin, IL 628448

35 DIFFERENT Oid U5 Rewenue Stamps 51.00,
Wincheglar Stamps. Box 3582, Manglield, Ohia 44007

"F.iEEHJEFI' Approvats. 50 Fres With Order. Majeslic, Bax
51, Kpaawa, MHawas SET30

126 DIFFERENT. Picoriais, delintives, mirs, eic. $.50,
Lowai - perced Approvals. Loveland Stamp, Box 8224, Lowaland,
Colerads BOSAT

FREE 100 Canada with reques! of Weedd Whide approvals.
Brner's, PO, Bax 5607, San Mabteo, Call. 34402

101 imeresting worldwade slamps 10c. Approvads. While,
Box 2416E-AM, Indianapeis, IN 46224

COINS, TOKENS, CURRENCY

SELF IMPROVEMENT

MENTAL POWER trough sleep suggestion. Method
makes il possibie during restiul hours of sleap, Satislacton
Guaranieed. 3300, The Homeysuckle Patch, 4559
Hummangbied L., Masmphos, TH 38117

STOP SMOKING EASY WAY. Wrile: Chroma, Box 127
Coeansida, GA 92054

IMPROVE yoursall SeH-mgrovement booss. Free Cata-
logue. GIFT FAIR, 407 N. Broadmoor, Wesl Covina,
Caddormia 51780,

MORE successiuf ba fheough Sall-hypnoses. Free indprma-
lion. Marco, Box 265, Lebwrn, KY 41831

FREE Giant List! Nusiraled Brochure. Sell-improvement
Books. E. Daughery. 1813 Eleventh Street, Altoons, PA
18601

EDUCATION & INSTRUCTIONS

UNIWERSITY DEGREES By Mail. Accredited Bacheiors,
Masters. Pl s, Frea Facts Revealed. Careers-Pai10, Box
ATORRE, Tulsa, OK 74147

FREE SCHOLARSHIPS GRANTS guarantees fve Soufcas
or $45 search bee returmed. Info SASE: Compuser Amded
Student Support, Box 388-B, Bostwack, FL 32007-388

L-EARN Cioc« Aepar. Siate Approved Frae Calalog,
School of Clock Fegair, Aim M, Sguire Village. 7 Cambrdge
Q1. Tama River, NJ DB753

LEARN barending prolessionally. Desest inn Schoal of
Mxology (Aegs (903-Th Barending school and sende job
placemen exsistance. Call 216-453-0385, Ext. 501

SUPERLEARAMNING! Triple learming spesd theough music!
Develop Supermemary, control siress; access polentals.
Froe - book pucerpt & calalog. Superaaming, 450-P Severth
Apsnue, WY.CO10123

SUPER-INTELLIGENCE Amazing mathof psent Free!
EDEMP, Box 1462, Glendosa, CA 81740

SOUD CAREER N BODKKEEPIMG ACCOUNTING,
SAAA pour own DUSInBSs of gel & good paying (ob with benslils
of Improve your income and position. Step-by-step insires-
ligns. Easy to wam. Guaraniee your fulure mcoms. Free
dabails: National Carger Institule, 2011 Montrose, Chicaga, IL
EDE1E.

AUTOSUGGEBTION. Sienp-sarming headquardersTapas,
reccads, books, Gigantic catalog iree. Ressarch Association,
Box 24P Qlympa. Washington 88501

DETECTIVE trainng nome-siudy program. Free informa-
tion, Clobal Box 187 PM, Hanowesr, Mass 02339

OLD United Siales Wheal Panmeas. 4 Difarent 25¢. With
Approvals. Pogers, Box 2607, Sparks. Mevada BB432

COIN Estate Sales, Frea Lsl Morm's, J20PM Broadwiy,
Mt Vernon, IL G28E64

PHOTOS & PHOTO SUPPLIES

PHOTOGRAPHY'S Fines! Pradwsls Al Mahonally known
low prices frorm & small lown deaksr you can trusl. Fres Cata-
log. Norman's. 3602 South Westneage, Katamaroa. Machigan
49008 Since 1957

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted. Free Recording Publshng.
Benadway Music Preductons, Box T438PM, Sarasots. FL
asra

HOW 0 wrile & hit somg and SELL IT. Famous song wrilar
revaals sacrats, FREE detads. The Hongysuckie Paich, 4859
Hummingbird L, Migemghis, T 38117

FAEE SONOWRITING SUCCESS BOOK! Top Records,
Box 23505PM. Mashville, TN 37202

MUSIC INSTRUCTIONS & INSTRUMENTS

PlANGS, PLAYERS, PUMP ORGANS. Rebudd and repair.
Cataiog of “How-Ta" books. $2.00 (refundable). Vestal Prass,
Vastal 11, New Yore 138560

MUSICAL Sows - Since 1921, Defails. Free ~Sawing
Nisard”. Mussehl-Wesiphal, 13086, Delawan, W 53115

LOCKSMITHING. Free booe, Locksmithing Instiule, Depl
I10-105, Litve Faka, M) 07424

ELECTRICIAN. Legam at home in Sgare lime with ng grvi-
ous expediancs. Iratakalon, manlanance. construction, Sgh-
g, heatmg, air conddisning apploatons. Gal free lacls
wnta: |C5 Elecincian School, Dept. PBCAS, Scranmion,
Pannayleanio 18515

BELL'S BUILDING MAINTEMAMNCE SCHOOL. Datals
P.C. Box 17095, Karsas City, MO 82132

LEARN Sewsng Machina repairng. A proftable Trede Easy
Io Ssarn. Fres dotails. Sewing Center, 187 FR, Rochalie, Ga
3om.

BE A PARALEGAL-Handle your own legal aflars. Accred-
fgd Atlomey Instrection. Homa Study. FREE CATALODG.
Southern Career Instilule, Drawer 105PM-2158, Boca Ralon
FL 33427 [305) 368-2522

“JETGAE  TURBINE CAREERS|” Homastudy
ooursas — fheory, mairenance, owerhaul — Estabhshed
1957 AMERICAN JET SCHOOL, Depariment PM-3, Dasty,
Maniara 58825 (406) 348-2100

LOCKSMITHING, Universal School ol Aaster.,
Caorrespondence and Shop Traeming. Box  214852PM,
Sacramaro, CA 95821

LEARN Aslgep or awave. Reconds, iapes. equpmant’ Free
catalog! Drawer PM-400, Ruidaso, Mew Mexito 88345

SCHOOLS

WORLD WIDE COLLEGE of Auchanparing. Inc. The ongi-
nal—50-yrs —Worlds largest! Term soon. Approved for VA
Free calaiog. COL. GORDON E. TAYLOR, Box 549, Dept
18, Mason City. 1A 50400, 515.423-5247

WHY NOT INVESTIGATE COMMERCIAL DEEF SEA DIV-
ING AS YOUR CAREER?T Our Graduates are working world-
wide making axcallent moray. Sand 55.00 (fully refundable
upon gnroliment] for calalog comacning dischosunes, credan-
hdls, courke dullind. émploymeit SIEHSNCE, intrucior Guskli-
catons, progress siandards, finencial assiEtance fo; Divers
Institute ol Technology, inc., PO Box 70312, Dept. PM,
Seatlle, WA 88107

EMPLOYMENT INFORMATION

HIGH SCHOOL DIPLOMA AT HOME. O CLASSES. Low
cosl information FREE. Cad toll frea 1-800-288- 5600 or wabe
Amarcan School, Dept. #31045, B50 E. S8th 5i, Chicago, L
BOE3T

UNIVERSITY DEGREES BY MAIL! Accredied Bachewors,
Masters. PhDs. Free revoaling cetails. Counseling, Box
I T7PM0, Tustin, Califarmsa 52680, '

'H'IOI.I GUITAR, eic., makng mabterias, accoessarios,
books. Catalog, $1.00, Imernabanal Luthiers Supply, Box
SB0XGT, Tulsa, OK 74158

INTERNATIONAL VIOLIN COMPANY, Catatog far instru-
mient makeds, regasars. Imported fonewood, tools, varnishes,
parts, ACCEEEONEs, SWINGS, coses. Eurspean inslroments,
bows. Assombie yoursell vieln and guitar kits, Catalog §1.00
inchudes  10% decounl ceriicate. Depl GV, 4026 W
Balvesare Ave . Balimong. Md, 21215

HUGE SELECTION Gaitar Sdrmigs, Musicas ACCESEONas
Catalog 32.00. Super-Save Music, Box 44, Momganion, North
Carolina 2865%

PLAY GUITAR IN T DAYS. 66 page proven method. Sabs-
laction Guarameed. 8595 The Hpneysuckle Paich, 4958
Hummirglind Ln., Memgnis. TN 36117

EXTENSION And Posi-Graduale Awards in Philosophy,
Art, Seignce, Botanic, Madcing, Hameopathy, Radonics, and
ofhers. 30 subjacks Cumicular free (airmail §1.00 refundabie).
Registrar, Sussex Coilege ol Technology. Highliedd, Danstll,

HIGH PAY JOBS IN SAUDI ARABIA Free sapoet. Frve
Oceans Carears, P.O. Box 1518, Ei Cerrilo, CA 94530,

ROCKY MOUNTAIN EMPLOYMENT MEWSLETTER!!
Coloreda, ddaho, Monlana, Wyormng! Current openings - AE
pociapabaors’ FREE INFORMATION! mermountain-L. 3115
M. Hancocs, Colredo Sprngs.  Colorado  BOSOT
13038307478 X112

RESUMES AMD COVER LETTERS. Easy mstruction,
sxampies. Fast shipment. Sond 87, 1o Buliven Associales,
209 Tedhung Avenos, Pagame, MJ 07055, Quaratbesd

Sussax, England.

RADIESTHESIA, Radionics, Dowsing E.5.P. Courses and
Egquipment lilustraled Catalog 51.00 jrefundable) Estabhshed
27 years. Dept. PM R, Biuce Capen, Hghield, Danensl,
Sussex, England AHYT TEX

FREE Calalpg. Lesm Auctionesring Mashvile Auchon
Schoal, Bax 190, Lawrenceburg, Tennessps JB4564

PIANO TUNING PAYS - Piano tuning - Electron organ
sarvicing. Leamed aasily af home. Frae bookiet. Niles Bryant
Sehool, PO, Box 20153, Sacramenio, CA B5820

HARMOMICA - Protessional instruction, Write: McoCloskey,
6754 Wes! Broadway, Fed Lion, Pa 17356

ACCORDIONS, NEW, USED. Eleciric, eecttanic, Cordo-
voas, concerlings, Bubion Bowes, Hohners We Buy, Sell,
Trade. Exchange, Rapair, Tune, 50 Years Expergnce. If Deal-
ars unavadabie. Call or Wrile lor Brochures, Mastescard Ard
Visa Accepted. CASTIGLIONE ACCORDIAN, 12644 E 7
Me, Dedrod, M 48205 313-527-1595

ACCORDION Top Brands. cardgvax, Buy Drect Tramen-
dous Discounts. Trades accepted. Free brochure. PM,
Accordion-O-Rama, 16 West 16h Street, New York, NY
[ e Rl

PLAY Gutar Mow. Chvar 100 chonds &1 4 glance. ARTBCIve
poster, 2300, Chords. Box X966, Wake Vilage, Tesas
75501

2058 POPULAR MECHAMICS

BECOME a specalist technician. FREE cataioguy de-
soribes 200 difleram corespondanceé coumses.  Granban
natiue, FERA Adelnde Street West Toronlo, Canada
1-800-268-1121

SAVE 70% and more mieres! DOLLARS of home mort
gage busness loan, Informaton; Box 1430, Striing. M.J
oTasd

$25,000.00 YEARLY POSSIBLE. Prapara Al Home For
Postal  Employmert  Examinalions. FTHS, Box 3006,
Hathesbung, MS 39403

SECRET OPERATIONS How To Ba A Fageral Intehgence
Difeogr: ClA, FBI, DEA. DIA, Eic. $8.95 Prepaid. Blone Trai
Pregs, Depgt. BP0 Boa 34320, Bethasds, Maryland 30817

BHIPS, Tugs, Cisestips, Riverboals. Women, ben.
$15.000-560.000 Work month, Home monih Experience
ummecessary. U5 112 Countries. Free raport. SASE. Maring
Employment, Biox 207, Cenbral, IN 47110

JOB RESUME KIT. Easy mstructions, samples. Send
2598 Jobn B Staniey. Box 1845, Innisial. Aberta, Cenada
TOM 145

520,000 5TARTING PAY| Pass all Posta Clark exarms wilh
top marks uging our training manual 5895 or wrile for frese
detads. Frve Oceans Careers. 1450 67t 51, Emaryalie, CA
94608

TERMPAPER ASSISTANCE. 15278 papers avedabéa®
306-page chtalog—iush F2.00. Ressarch, 11322 |dano,
£206P5, Los Angeles 00025, OR, CALL 213-477-8226.

UNIVERSITY DEGREES! Econcmacal home sludy for
Bachelos's. Masior's, Doctorate. Presligous faculty counsels
far mdepandient dtudy and lilg expensnce cradis, Frie inlor-
rmahan - Rchard Crews, MO (Harvand], Presidan, Calumbia
Pacilhc Unsarsiy, 1415 Thord 54.. Dept. 2E88, San Ralael, CA
S4807; Toll Free: BOO 227-011§: Callornia: BOO 552.5522; or
415 458-1650.

HELF WANTED

OVERSEAS Employment ... 320,000-550,000« Fres
Aepont’ Emgloyment. Box 19760-AJ. Indunapolis, Indana
4E215

AUSTRALIA — Opanings MNow! Top pay! Tranaponation.
Pilus Worldwide istings: $2.00. Jobworld, Box BB1E, Cypress,
CA 90630,

{Continuesd on nexi page)



HELP WANTED
[Continued from preceding page)

FREE LAND CATALOG, Amercan Farm & Invesimen
Digest. 3546 Walson, 51 Louis. MO 3135, BOD-325-0843

AUSTRALIA WANTS ¥OU! Jobs! Big Pay! Transporation’
(SIS Handbook - S2.00 AUSTRALMAN
INTERNATIONAL, Box 18107-AJ. WASHMGTON, DC
20036

OVERSEAS U.S. Jobs Available. Unlmited opportunilies,
Write lor apphcaton. Emplowers, Box 3238-G, Gull Shores,
AL 38542 or call 205-968-2500

#1 TREEPLANTING COMPANY - Larges! planling compa-
ny m ihe ULS.A now taking appications for fall and winler
planiing in the South, Highes! saasonal earmmgs and produc-
wn boruses. Reguramanis: Vahicle and campar, nugged
irdivrduala. We ane e Best Wnte: Supenar Fomaatsy Sereoe,
Ate. 2, Box 96-A, Leshe. AR 72645 (501) T45-8383

FOR INVENTORS

PATENT IT ECONOMICALLY! Freo Detmls. N Barar,
2008 Fondulac, Richmond, VA 23229

PROTECT Your Invaricn Registorsd Palent Aticemey
Mary Years Exparience. all Fuekds. Individuat Invenlor s Prob-
tems Giwen Specsl Consideration  Vary Reasonabie
Changes. Write for Free inlormaton, Paul H, Gataghar, 2530
Crawford Avae., Evarsion, lnoms G0201

INVENTORS! Can you pralit Trom your sdea? Call us loday
egardng the mareetng o your sivandion, ar wrile lor your irga
informalion package. Cher a docade of service. AMERICAN
INVENTORS CORPORATION, 82 Broad Srest, Depl. PM
Wasiaid, Messachusafis. 01086 (413) BE8-3753. (nat an
anFwanng service) Offices nationwide,

WE'RE sesrching i ensvgy-relaled swendions. Win tha
Baston Edison Camtennia! compediion and wa Il provide asses-
lants 1o you in migducing and promotng yow nvention,
Deadling is October 31, 1985 There are no erry feas and
subrmifis forms are availsble fom. The Ofice of e
Pregident. Centennial Inverton, Boston Edescn Company,
BOO Boylston Stroed, Bosion, MA 021599 For information cal
(617} 424-2447,

REGISTERED PATENT ATTORMEY Washwigton, DC.
Subuic. Donald A Ketleslrings., 414 Hungedord Dvive,
Rockvisa, Maryland 20850

200 Exotic Energy lvadnhons, Hare Techmeal Data. Amaz-
ing Cealog, $1.00. Rexfax, PO Box 1258, Beraley. CA
T

PATENT AND DEVELOP Your nvantion. Regstered Pat:
ert Agent and Licansed Professional Enginper, Send for
FREE PATENT INFORMATION Every imentor Should Have
Fichard L. Miller, Woolworth Buiking. 233 Broadway, Suie
I612-M, New Yore, MY 10007, (212} 267-5252

MONTAMA LAND NEW OFFERING. 20 acres jor mars)
slarting at $6550. wth §150. down, $88.58 ma. Mear Beawilul
Yaflowstane Pask and Natand Forests. in e hear of trophy
ali. oaer, moDss, anlelope gad turkey huntng. Blue sbabon
trou streams. Guararieed Access Insured Tale And Waran-
ty Dwed. ¥Your nspeciion Welcomed. Free Brechure. Maps,
Colr Praolos CALL TODAY TOLL FREE: 1-800-252-5263,
YELLOWSTONE BASIN PROPERTIES, 1118 M. Th Aus.,
Dwapd. PM, P.C. Box 3027, Bozernan, MT 50772-3027 « (408)
ER7-5468

PLASTIC BAGS

FRESH, HOT RESPONSIVE NAME LISTS of aclual mail-
ordér BUYERS. Most categormas. Computaneed in ZIP CODE
ORDER. Avacable o0 Pesl and Stick labels. GUARANTEED
DELIVERABLE! For complaie dedails RUSH SASE 1o; A&D
ISTRIBUTORS, P.O. Box 1557, Abany, Oragon 730

MAILORDER BUYERS! ALL CATEGORIEE Coamputer-
ized = ZIP CODE ORDER. These peaple widl respong 1o
MalL ORDER OFFERS. GUARANTEED DELIWVERABLE.
For brochure wrie: N.T. Enterprises, B Arist Lake Bivd.,
Middle Isiand, MY, 19953

MAIL ordiv narmes (hat really pull. A cabegonas. Guaran-
beed desversila, For lull galails weile: Pelanson Enterprises,
2114A Oregon. Long Beach, Ca. 30806

HUNDREDS ol Sizas, Plain mnd Jipiock Lowes! peicas!
Immadiale delwary! Fres Catalog Achon Plastic Saws,
V690D @4ih Lane NE, Minnaspols, Mim. 55434, Tollres:
B0 L2B-B484

BUY IT WHOLESALE

400,000 BARGAINES Below Whalesale: Many Free! Ligus
dalions . . Closeputs . . _ Jab Lofs . . . Single Samples. Free
Details. Bargainhumers Opportunilies, Box T30-A Holland,
Machigan 49423

BELTS and Buckles Coenplete ine last sellers, inchuding
Irichars, motnroycles., wedide, wastamns elc. Big Prolits. Cam-
plede dealer st up Catalog 51.00. Anchor Specialies, Box
3058-BPM, Nartn Providenca, R 02011

CLOSEQUT Jawely 55¢ dozen. (Catsleg 25¢), Royssels
107-3631 Dhow, Arlinglon, MA D2174

WORLDWIDE BARGAINS | . impors Dvopship
Closeout — Surplus — Freebies — [Stamped Envalope)
Marneas. Box 17178, Hghland. Ind. 46322

EARN MONEY seling nngs, ewely, buckies, walches—
buy diract. 130% below redail. Catalog 31.00 (refundable).
finka-PM, 80 Greenwich Ava.. Waress, Al 02868

CLOSEDUTS! Ditcourts’ Below Wholgsale! Fresbiss!
Inlormation stamp: DON, Box 20153#, Ferndale, Michigan
L L]

WATERPROOF FUSE, Exlrema high quality. Sarmgle and
wholezale phice bl 5100, Unimiled. Bax 1378-PME,
Harmiston. OR 87838

MAILORDER NAMES THAT REALLY PULLMI Pesl and
stek labeis. ZIP CODE ORDER. GUARANTEED DELIVER-
ABLEM For  cefails RUSH SASE 1w RAINBOW
ENTERPRISES, 11087 Sue Ave , Lyrwood, Cabl. B0262

“OPPORTUNITY Seekerz.” Oealers Wanted Super
Whalssale Pnces! Moore Enterprises, Box T64470, Los
Angeies, CA BO0TH

FRESH, HOT. AESPONSIVE MAME LISTS. ZF CODE
DHADER. Peai and Suck labals. GUARANTEED DELIWER-
ABLE. For delaits RUSH SASE to: H & H Enlerprises, 332
Bannytirook RAd.. Carlisie, Pa. T3

MAILORDER BUYERS! ALL CATEGORIES. Computes-
wid it ZIF CODE ORDER. These poople will respond o
MAILORDER OFFERS. GUARANTEED DELIVERABLE!
For Iull details RUSH o Mike Ghasmmaghami, 11863 Batboa
Bivd.. Granada Hils, CA 91344

FREE 'Treasure “Hunl” Dedads: J K. Pubkshing, Boa 237,
Halbiaok, Mass 02342

BUSINESS SERVICES

INCORPORATE wilhout legal fees’ Free booklat telis how,
inGhudes forms, Cal now B00-345-CORP

TYPING---by mal. Raasonabie. Detaits SASE. Box 1708
Bryan, TX TTR3E,

PRINTING PRESSES, RUBBER STAMP
OUTFITS

DON'T PAY RETAIL! join miar dmsoound buying club. Save
25-70%. 3200 guareniesd gualily Bems. Household, work,
gits. Free detals. Intemational Marketplaca, Box 11221P,
Charialtg, N.C. 28220

PRINT FOR PROFIT - Ean estra money. panling press,
Iypie Ssuppies, dinecs from factony. Famous since 1872, Send
$1.00 for catalog and samplis 1o: Kelsey Company, DM,
Maridan, CT DE450

WORLD O Products. Free Detais. Aobers, Box 1328,
Lynn, MA 07903

LEARN how ba offar your invention for sale of beense, Free
booklel outines procedures. royally rabes, reguirements,
Fessier Sales Corporation, C-5-F1, Fremanl. Oheo 43420

INVENTIONS WANTED

NEW [dea? Amercan Padent in Washington, DC. Gels
Results! Bagt Rafarences - Fresg K9 - 1-800-257-TEBO.

INVENTORE: Froe inlormalion on oflfeing yowr insarion
for sala. Kessler Sabs Corporation, C-5-1W, Fremaonl, Oho
43420,

INVENTORS! Have an weaT Conl know what & @7 Call
AlM for Irese informaton ki, Toll Free 1-B00-225-5800

“WHOLESALERS' YELLOW PAGES." Comprehansive
WihHesate Directory. 1.000,000 Products. Numerous calsgo-
res. 5895 RAJOTTE HBex 401P. Certralishp, Mew Yook
LR [

SFINGAPORE, HONG KOMNG, TAIWAN DIRECTORIES.
Listing 11,000 supplers, 20,000 products. Buy drect! Infarma-
ton 21000 Menick Detrbuling. Box 274M. Memrck, NY
1566

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

TYPE Mar primting. Cataig 31.00.dsduclible 140 order.
Cuaker City Type, R.D. 3, Box 134, Honeybrook, PA 18344

TYPE Fonts, Hard Primting Prassas, Hol Stampens, Sup-
phes. 120 Pages. $2.00 Deductiie Sirsl ordes. Acme Type,
1730 N. Marshfeld, Chcago, 60622

COMPLETE Rubber Stamp Oulls, Supples Same day
shipmant. Sign Engraveng Machines, Wholesale Calalog
51.00 Deductible. Star Stamp, 1720 M. Marshhokd, Chacage,
alE22

PRINTING Presses. new and used supphes. List Shc
Turnbsugh Printers Supply, Mechanicgbwyg, Penna. 17065

OPPORTUNITY SEEKERSMLM MNAMES. FREE S5AM-
PLE. Venlure-PM, Box 338, Riviera, AZ 86442

INVENTORS EXPERIENCE! Complsle atep by sted manu-
al HOW TO LICENSE YOUR INVENTHONM FAST. Wnee:
Robert Zane, P.O. Box 198, Denville, New Jsersay 0TEI4

REAL ESTATE & FARMS

NEW.. FREE .. CATALOG! Top real estabe values coast
o caast! Please spochy bype property and ocahon desired.
UMNITED FARM AGENCY, £12.Ph Wea! 47th, Kansad Ciy.
Mo, B4112.

CANADIAN Couwnlry Properies. Qur 70th yeas. Tems
avBRilante. Calalsjue firmsled 51.00. Digram Corparalon,
Sulle 496, BS Bloor Easl. Toronto, Onana MaW 185,

CALIFORMIA, Lots, Acreage. $40 Down, 340 Monthiy. Box
35291, Los Angales, 90025

FREE Maiing Lisl Consumaton. Delails. GOC-20F, Bax
1107, Stwart, FL 33484, [308) X34-5205. 1-800-554-5478

MAMES Guaranieed Dsvmrable. Staley Mail Qrder, 08
Grant 55, Alcoa, Te 37701

FRESH, Hol. Amspansive Name Lisis of maiiorder Buyes.
Mosl caleganes. Computerized m Zip Cogoe Order. Peal and
Slich |apes. Gueraniead Delverabs! For Brochure Bugh
SASE 1o0; Acton Malling Lists, Baa 2700PM. Stamiord, C1
DES0S

“GUARANTEED MAILING LISTS! Opporiundy Seskers
1000 240, Phoanix, Box 3854-M, Houston, TX 77253

PRINTING SUPPLIES

QUICK Copy Printng. Low Prices. Wrae: Malicnwide. 614
Morth Main, Bloomington, lilinms 61701

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH ot Galkt, Jewsairy, Gald Tealh, Fings, Dia-
mangs, Watkchas. Silver, Platinum. Mail Amcles Today. Fres
gift wah informaton, Chicago Gold & Precious Metals. 10
South Watash, Dent. 258, Chicago, G603

CLOCKWORKS, wood clock blanks, iocknound supglies,
el buckles, cul stones, elc. Wholesale catalog #5¢. Elouila
Corp., B0EY2 10th Strpet, Wheatlend, Wyoming B2201

OPPDATUNMITY SEEKERE Mames an Prosswe Sonsidve
Labeis S8.00 100. Bluedst Inc.. Box 218, Wesiphala, K5
o]

MAKE BIG PROFITS in Real Estate. Sales! mvestmani
availablg, #MO-E1RE 53,00, A and [ Marketing, Dapl. FM,
PO Box 76, Milford, DE 19363-0078

POWERFUL! RESPOMSIVE rame ksts' NOT CHEAP M-
TATIONS! Guerandesd Freah! A= Calagones! SASE. In Tuna,
Box BOFTP, Mew York, MUY 107128

FREE REAL ESTATE CATALDGS. Midwast and Saulh-
east Sun Bell Stales, Specily Property and Area Desired. Call
o Wite. COUNTRY NETWORK. Box 368PM, Gainesvlle,
MO $5E55 4176794832

FREGH, REBPONSIVE NAME LISTE. Caomputarized in 21P
CODE ORDER. Pes! and stck labe's GUARANTEED
DELWERABLE! For Brochume rush SASE s Carpenter
Entorpnses, AD 7. Box 450, Welishoro, Pa 16801

TAKE MO CHANCES. Dwal with oldest, mos! reliable firm in
aldl goid busiress. Establabed m 1934, We buy Gold, Silvar,
Platnum, Dramonds. Hignest Cash. Free Inlormaton: Rose
Indusirios, 29-A Easl Madison, Chcago S0602

A GOLDEN SCREW. Tha pedect gift, ollered as a charm
aird rasdy bo slip onte & chain. The screw is brass, dipgsed in
goid. Send 51995 o The Slave Trader, P.O. Box 2455,
Daren, GL DGA20
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TREASURE FINDERS

FIND coins, jewelry. nugpets, reasuwe, Mew revplutionary
palented deiector, Astounding range. Unalfected by Dlack
sand, manaralited ground. Rejects metallic irash. Free Cata-
log. Gardner, 47280 N. Tih Avenue. Phoen, AZ. B5013

TREASURE- Locale quarter mile away with ullfa sensitive
locator - brochure iree. Reseanch Products, Box 270270 -
AMC. Tampa, Fiorida 33686

SAVE up o 40% on melal detecioms. All major brands
including 'White's and Garelt. FREE dscounl calalg.
Northwoods Genarad Store, Dapl. DPM-10. 1325 Graenway
Cross, Madison, W1 53713, (B08) 2744680

ATTENTION TREASURE HUNTERS: Buned Treasure in
the LS. mnd wher io find #. FREE catalog of the best trea
Sungé books, The Hondysuckle Pabch, 49508 Hummingbed L.,
Mempnia, TH 38117

FIND COMNS, EXPENSIVE RINGS, OTHER LOST Or HID-
DEM VALUABLES. Moderm Melal Delactors As Seen On TV,
Low As $60.85 FREE Duscount Catalog. Savings To 50%
Kallyco Delectors, 1442 South Owiando Avenup, Mailland,
Flonda 32751

PROFITABLE OCCUPATIONS

FT. SMITH Awction School, FL Smith, Avk. 72803, Resident
& Home siudy. Veleran Approved.

REPAIR lawnmowers thousands of parts and tools whale-
sale &5l 40c. EBwanger's, PM, P.O. Box V, Por Jervis, NY
12

PLASTERCRAFT . . . Proltable Home Busness 3000
Mpids Awailable. Details. Lynnetie, 62510 Manipark, Meantor,
Chic 44060,

FREE Brochures. Repair air congdioning. Rafrigeralion
Tools, supples, hdl instuctions, Dooicg, Inc, 11252
Goodnight, Suile 600, Dakas, TX T5229

B0 Weekly, Home mailing program. Goodworld, Box
26233 R, Tamarac. Flonda 33320

PRODUCE BEAUTIFUL COPPER OR BRASS SIGNS,
Fasi. Inggpansive. Prolilable. Delads. Sgnet 50 High, Sude
LL 7-C, Butlatg, .Y, 14023

PICK-UP Truckars. S1000.00 Weekly, 5200 PH. Hefica,
9P Almond, Foetson, Geargia 31808

ABSOLUTELY the sasmes! mos! praltable howme Dusi-
nassas. Guaranteed. Free delalis Weath Sacrets, PM10.
4835 Bvd Ave., Pingllas Pask. FL 33565

FABULDUS nome pusinass, WEALTH univmsied, FREE

trochure. Supesco. Box 464, Dept. PRMI0. Sulberand, lowa
51058

WIN al ;e harke races, greal oppordunity, expenence
unnecessary, fee delails. Mo chigation. Paak Markating, 205
Jud Streel, East, Dept. 560, Saskaioon, Sask.. Canada §TH
2

START A SUPER PROFITABLE BUSINESS rom scratch.
Freg Subscription o Opportunity Magazing fails how. Wie:
Opportuniy, Dept. F13, & M. Michigan, Chicago, IL S0B02,

PREPARE Tax Returns. Eam high fees, dgnified work,
Trn o4 home. Accredied Program. Matonal Tax 'I'rprung
Schoal, Monsey, ZKS, New York, 10852

MAILORDER Cppartundy! Slard profilable home busaness
without espediance or capital. Write lor free book, plus detats
Mo obsgation. Mail Orgor Associgbes. Inc. Depl. 781,
Montepla, MJ OTE45

ALTERHATOR Siarter rebuilding made easy. Starl wihoul
Capital. ADM, Box 33, Bulfalo 14207

MAKE BALLOON ANIMALS, 5400 Weskands Possibis!
Free Sample Detaiis! Wrile: Funnyman's - PRS510. Box 250,
Mexandria By, New York 13607

ASSEMBLE PRODUCTS AT HOME. Many opporunitas
payng High Weakly Profits presently avaiable without mvest:
rugnt, Wnke: Businesses, 928 Brghton 11th, Brodklyn, New
York 11235,

PLAND Tuning quickly learned wih homa study courses.
[hplorma gramed. American Tuning School. 17050 Tetler
Drive, Moagan Hill, Ca, 95037

PHCTURE Framing—Pralitable full or spare-time busness.
Easy to laam with handbook-course “Guide To Pictuwe Fram-
ing Prodits,” $3.00 Guaranteed. Fres framing-supplies cataiog
included. Jups, 126-Ph Saventh Marth, Hopking, Minhesota
55343,

CONCRETE Biock Machines: Catalog $1.00. Roue One,
Box 3740, Rapid City. South Dakota 57T02-3740

REPAIR HYDRAULIC JACKS — DETAILS FREE
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4157,
BROWMSVILLE. TEXAS T520.

VENDING MACHINES. No seling FAoues sam amazing
profils. “Big Catalogue FREE." Parkway Corporaton, 1830
PMB Greensping Dinve, Tirnaniurm, Maryland 21003

LEARM Sawing Maching Aepairing. Mon. Wamen, Lucra-
live Prolils. Gressin Corespondence School, Box 5104,
Spencar, lowa 51301,

MAKE MILLIONS MANUFACTURING BATTERIES!N
Supplies available. Eveslast, Box 365, Bogola, MJ 07603,

525,000 LOANS INTEREST FREE!! Secratl Federal law
WIPES OUT DEBTSH Detads FREEN Moneywise B,
LaGranga, NY 12540

GET AICH ueing OTHER PEOPLE'S MONEY! Linigue—
emazing businass!! Delads FREE! Finance Consultaria®,
Billings. NY 12510

CLIP newspapaer ilems—52 - 525 EACH!! FREE Reportt
Clippings B, Bilkwgs, NY 12510

“GOLDMINE" Mailorder Businesses! Plans 520 each! Lit-
arpfurd- 52 F-P, C P 4EZ-M. Monireal, Canada HIG-2M4,

GET RICHN Secre! law smashes debis—bmngs Cash,
Criedit' FREE rapart!! WeahhKa B, Bdlings, NY 12510

ASSEMBLE AND SELL AUXILIARY PATIO DOOR LOCK
FROM HOME. HIGHLY PROFITABLE. WRITE: STERLING
PUBLISHING, 1236 SOUTH MAIN, INDEPENDEMNCE, MO.
B4055

WHY safile lor $10- $30 a0 how. UNLIMITED OFPORTU-
HITIES & INCOME n equepment rental business. Sand £5.00
to; Dye-namic Services, 1121 Ching, Sufte 5, Santa Barbara,
CA 8310

SALESMEN-DIST.

MAKE EXTRA MONEY DURIMG YOUR SPARE TIME!
Eam weshly commissions showsng ol exciirg hne of Calen-
dars. pens and other popular Adverlising Gilts. Prompd, par-
sonal service om AAA-1 firm. Dur TE0h year, No exparence
neDeLsary. MO investiment o oolections. Sel pour own o,
Full Time polensal' Weate 1o Kevin Paska, NEWTONM
MANUFACTURING COMPANY, Dept. CPMI0, Mewlon,
lowa 50208

START MOMEYMAKING WOODCRAFT BUSINESS mak-

ing “Easy - Quick” 1oys, giis. novelies. Free delails. Wiiams,
J600L San Sebastian, Tucson, AZ BST15

SE00.00 WEEKLY From Junked Tires, {Rush Siamp).
LeVabeys, Fourdasn, FL 32438

IMPOSSIBLE TO STOP MAKING big money now.
S1500.00 1o S3000.00 Weekly Prolie. BM (T18) 825-TH14

MAKE $15.00 Hourdy buildng cusiom luggage cases at
home. Huge nabonwide demand. Fill mail orders. We supply
matarials, instructions, everything! Free details. Cusiom
Case, 3328 De Soio Ava. Depl. C20-58, Chatsworh, CA
13114081,

TAKE Catalog Onders. mdmp—;hpmbqﬂwqu pe-
cdlly products. Lowest Delow wholesale phces. Immadiste
dalvary. Spactacular homa business opporturdy. Fiss Book.
SMC. 9401 De Solc Ave., Dept. 20-58. Chalswoarh, CA
1311489

KEW discovary in battery reconditioning. Eightean months
guararise means “Big Profits Fasi"! Eectone, T415 Gabie
Dr.. Litia Rock, AR 72205

MAKE BIG MONEY REPAIRING WINDSHIELDS & Plawe
Giass! Up o $60.000 yearly” Call TOLL-FREE lor Valuabie
FREE report 1-B00-321-2507. Glas-Weld Sysiems, Box
57550, Bend, OR B7708

SELL Booxs by Mad Daalership-25e. Wedwesl Box
24R2-PM, Shawano, Wis, 54166

LIFETIME Sacurity. Multi-Leved Madorder Two Opptrduci-
tes. Onnl-M, 10 Dak Lane, Suisun, CA 94585

RECYCLE METALS, N0, NOT BEER CANS! Easy 5458
weekly! Free Information. Recycler, Bax 1214, Franiin, TH
IT06E5-1214

RECONDITION “JUNK" BATTERIES, 540,000 year pos-
sible, spare lime. Emsy! Free catails: Owen, TT1PW, Batle
Ground. Washengton 98604

EARN ADDITHOMAL MILEAGE FAOM SALES CALLS
Add Elegant Evening Bags 10 your Gne! Gel stared todey!
Write: Midiand Mad, Dept-PM, 103 Godwin, Midland Park, M.
07anz

AGENTS WANTED

SPARE TIME CASH. SELL FAMOUS HANOVER SHDES.
Samples, £aled kil Inee. No experiance needid. Mo sge it
Big commisssons. Hanover Shoa, Dept. 3807, Hanover, Pa
173,

$40,000 OM 15 ACRE! Niw Hydroponics - ingapensae,
peasanl. prachcal! Fres infocrmation. Fobm's. Boa 1214,
Franklin, TN 37065-1214

PYEC PIPE FURMITURE pays big. Starl now! Tum your
spae haurs inlo easy cash prolits. Free details: Cwen, TT1PF,
Battle Ground, Washimgton 98604,

ARAB BUSINESSMEN Have Maney 1o Buy & Invest, Top
Fnders Fees pad, Wnbernatonal Middie East Associalion,
1085PM1. 82081 Flaxman, Huntinglon Beach, CA B2644.
(T1d] GBd- 1008,

ALUMINUM SCRAP - Recycle Yourssll - MAKE $25.00
POUND! Free Inlormmabion: Industrial-PM510, Bos 137,
Alexandna Bay. Mew York 13807

MAKE MONEY IN SPARE TIME. A% a subsoiplion sales
rapresantatve b leading nalisnal MAGArINes. you CaN adn
genarcus commissions while learmeng the art ol sefing.
Instructipng and suppdies will be seml 0 you free, Send thes ad
with your name and address 1o; POPULAR MECHAMNICS,
Depl. AB-L, 250 W. 55th 51, New York, NY 10018

HIGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS.
Inpupengas. prodessiongl hesl Mansler machines. All sup-
plies, PRESE MAGIC, P. 0. Box 22808 (GC). Tempa. FL
33623

MAKE Ruboer Stamps. Highly Prodiable Busmess. Frese
Dietails. Stamper, POB 228049 (GC), Tampa, FL 33622,

BUSINESS OPPORTUNITIES

IMPORT . Expont cppostunily, profitable world-wide, ml
ondar business fram homea, without capital. We ship plan for no
risk examinalion. Expenence uwnnecessary. Fres
Malinger. Depl. R2TOC, Woodland Hills, Calilamia 91387

BUMPER STICKER PRINTING DEYICE. Cheap, Simpia,
Poratde. Free delals. Bumper, POB 22784 (GC), Tampa, FL
e 8

SCREEM PAINT T-SHIRTS. Inanpensive kils. Frise Dituls
“T-Printar,” POB 23381 (GC). Tampa, FL 33623,

AUTOMATIC dorast maching can mase $200HA Praohts.
Poctable. Easy. Free details. Lo Ovbits Mig., 885133
Resasrch Center, Minneapalis, MK S5428

PROFITABLE GOLD FOIL PRINTER. Parsonalize busi-
mess cards, pencils, matches. Free Details. Gold, POB 24986
(GCh, Tampa, FL 33623

$500.001 Weekly Possible Mailing Cur Burglar Alarm
Adverbaamants’! REBM Marchandesng, Box 58314, Chicago,
I, BNESS.

21 POPULAR MECHAMNICS

VINYL'S Where the monay is! Professwonally repasr, ralin-
wh, recalor furnduore, luggage, car ops. Ouick, sasy. Two
small §20 jois a day eam you $1.000 a manth. CIFE.
oflices, restgurants, unlimiled custormers. Siact earnindaler a
few days practice. Sensatona! details free VI, 2007
Masbrase, Chicags, BDE1S

HOMEMADE BOOKLET BUSIMESS. Byg Profts Made
Emsy, Free Inlormation. Raynes, Box 77070, Siaton 5.
‘Wancouvar, Canada VSR 574

TAKE Command of Your Lile' Prosper i your own Prolit-
abls business at home. Free Indemation! HB Creative
Services. Inc., 2614 N. Torvres, Crange, CA 92665

MOMEY Opportunity. Free Datails. Business indormation,
Afdialed Emerprises, Box  BO10-A, Jomesboro, AR
T2403-8010.

PROFITABLE HOME BUSINESSES. Fres Dwtails. Ralgh
David Co.. 710 Evelyn M. E., Grand Rapids, M| 45505

EARN BIG MONEY DOING WHAT YOU ENJOY,
DETAILS 51.00 (REFUNDABLE). RESEARCH, T0
SETOMEMARKER DRIVE, WASHINGTON, PA 15301

EASIEST Business On Earth! Guaraniees Financial indge-
aﬂdﬂm" Details: ThomasCo., 622 Wes! Navada. Ontarig,
B1762

BECOND Incoma Mailing Circutars. Details Free! JC5, Box
ATA2P1, Camedine, M| 48015

MAKE HOMEMADE BOOKLETS. I've earnad $187.000
with ming. Friee infarmation: Falcon, Box 37168, Ft. Worh, TX
TENT

MEGABUCK BUSINESS can be yours. “HOW TO"” oppor-
wmities. Free delafs: HARMONY ENTERFRISES, 8033
Sungal Blvd,, 518, 3548, Hollywood, CA B0046

{Continued on next page}




BUSINESS OPPORTUNITIES
{Continued from
START and cparate your own profitable business al home.

No exparience needed. Literature Free. K, C. Development
Services, Box 37188, Honaluly, Hawaii 98837

BELL Books by Mad, 400% Proft. Free Laeralure.
Trousdas's, Box B6T1X, Albuguergue, New Maxico B7 188,

MAILOADER FOATUMES. BOOKS WHOLESALE.
1000% Prolit. Selective, Bax 1140, Clearwaler, FL 23517

AMATFING Profits Wholesaling, Flea Masioets, Pary Plan,
Free Details. Conreclions. 8411 NW Bih Stres, Suite 105T,
Miami, FL 33126

HOW o START and OPERATE your own PROFITABLE
BUSINESS at HOME. FREE delails. Vanio, 38387 Mackenzie,
Momreal, Cuebe:, Canada H35 1E7

GREATEST home business on earth. For litarature mail
SASE plus 52.00. Guararised. Don Gugler, 1008 Havandale,
Columbus, Ohio 43220

EASIEST BUSINESS ON EARTH, 5000 Te 20,000 Pan-
Time. Fres Detads Dwrections, 1 Koger Camar,
Suite 2000). Morfolk, Va 23502,

“SELL MOMEYT' Becoma & Loan Brokerl Free details.
Financial Planning, Dept. PM-211, 210 5th Averwe, New
York, 10010, (T18) TEE-BEB03 Exi. 200 (24 Hma.)

HOW TO'S FOR SUCCESS IN MLM. Cost 53.00. TAKING
CARE OF BUSINESS, P.0. Box 2413, Depd 5, Langmaont, CO
BOS0

PLAND Tuning Business. Low invesiment, quick prolil’ Free
informatian. Careers, Bon J383PM, Uirbara, IL 61801

SEVEN BUSINESSES you can start on & shoastring. Free
infgrmation. Staley, 508 Grant 50, Alcoa. Tn, 37701

MAILORDER Achigve Suscess and Freadom with your
own Business. Free infarmation. The information Caner, Bax
188, Hackettsiown. MNaw Jarsey 0TEB40

WANT 1o run a SUCCESSFUL business irom yaur home?
Home Business Reporter Newsletter telis how! Send 55 for
Guaranteed Trial Subseription 1o; Mome Busaness Reporier,
12638 Norh Teium Bhed., Sude ST10M, Phosnix, Angona
B5302

ATTENTION MAIL ORDER BUYERS, Responsibla, Com.
puterized, name Esis in mes! categories, Pesl and stick lables
Guasanimed Debverable. For Literaturs sand £1.00 to: John's
Dsiributers, PO, Box 415, Philo, IL B1864

GET Maiorder Cash Immediaisly! Expert Milkonaire
Revasis Sacrel. Free Details: Jog Faundez, 316 Caklornia,
Arcadia, CA 81006

PROJECTION TV . . . Maka 555's assambling Projectons
.. Easy . _ . Results comparabie to 52,500 projeciars . . . Your
total cosl less than S20.00 . . . PLANS, B LENS & Dealers
informaton $17.50 . . . llusirsied indesmaton FREE . . .
Macrocoma-BEX. W on C . Penneylvania
18477, Creditcard orders 24HAS. (215) T36-2880.

§1.000 Weekly, Home Business Direciory, Box 2019-PM,
Mew iark, Mew Yor 10163

“UNDERSTANDING MULTHLEVEL MARKETING.”
FREE REPORT. VENTURE SYSTEMS, BOX X8, RIVIERA,
AZ BB442

HOW o slart and oparate your own proftable business at
home, For FREE infgrmation wride: Darcn, 651 Carksle Ave,,
Dayton, Ohio 45410,

103 Simple Businesses You Can Start Today! Even # your
nearly broke, celalog 32.00. Surrise Bocks, Box 527,
Morhhieid, Chio 44087

FREE! .. ."TREASURY OF HOME BUSINESS OPPOR-
TUNITIES™ ... MAILCO, BOX 34370, BARTLETT,
TEMMESSEE 38134-0370

WORTHLESS MONEYMAKING SCHEMES cost the public
$10,000,000,000.00 annualy! We'me offering a legitimate
aliemative; Our “Gisde to Financal Success™ (34.50, Fully
Aetundabie] conlans proven strategees GUARAMTEED to
SIGNIFICANTLY IMCREASE  your  income!  Wa're
AMERICAN CONSUMER INSTITUTE, Box 370577, Mami,
Flonda 33137, And we're fghling consurmer frawd?

FIFTY FREE REPORTS on startng your own businase!
RAeparis-01, P.O. Bax 308, Hadley, MA D1035

SEARCHING FOR SUCCESST Meed help? Frew nlorma-
lion. MOS, Vandemens, NC Z8587-0175

FREE catalog. Home business opportuniies. Bogis,
Regons. Youngess, Princatan, lowa 52768

LOWCOST IMPORTS EARN BIG PROFITS! Facl-Hisd
puida. Successhul Pros reveal SIMPLE way to begin Impon-
Export business at home, SPARE fime. LOW rigk. Send
$3.00. WONDERWINDOW, 101 N d6th Ave., Wost Rchland,
WA 59352

TURN $4 INTO §39.95 (WODDWORKING). Pme Shop, 2
Morrll, Hooksats, NH 03108

JOBN proven Gel-RICH-Slow program starting busmness o
home. Free details and bobkkseping adwos. Maranca, PO
Box 1346, Rowlatt, Texas 75088

HOW TO START YOUR OWN PROFITABLE BUSIMNESS
AT HOME. Book Explaims How. FREE Details. A & R
Publshing Co., 976 W. Foathill Bivd,, Sule 483, Cilaremon,
CATTN

BAKE YOUR FORTUNE IN HOME EXPORT-IMPORT
BUBINESS, even spare time. Expenience'capilal unnecas-
whry. Free details. Wade. 8715P% Seegers, Housion, Texas
T 66,

NEW Mercedes-Banz, 515326 monthly, or BMW,
$61.62 . . . Guarameed . . . Wrils: FokCo, Box 2855-510,
Speingheid, VA 22152

STAGGERING Profits in Sparstrme HOME PRINTING.
Easy, Free Information. Prntng, Box 25287, Colorado
Springs, CO B0

MEW, fantastc Earnings. Greal FRapeal Busness. Best
Vingl Repasr Systems. e, 13458 Ki-136, Dallas, Tu
TE240

$192.00 From Sguare Fool Plywood. [Hugh Demand)
Revealing Prood 25¢. (Aefundable). Woodwin, Bridgawaier,
Mass. 02324

NEW Luxery Car Without Cost! Wrile: AMCO 8, 1801 E.
Main. Plainfald, 1N 45168

BORADW By Mail' $500-525,000 Fas!’ Easy! Confdential’
For Info Application Write: Accurate PM2. 2120 Cresimoor,
Mastaila, TH 37215

MAKE MOMEY BY THE MINUTE arcund the clock for
doing 8 hours a week paperwork lrom home, Grows o life-
tima income. Tolaly new ulremodesn progect unkice anything
bedora. Siill ground Roor. No expanence or aducation require-
ments. 10,500 people already doing. Division of magar LS.
corparation. For datails dial (218) 494-4471, weekdays 6:30
am o 11:30 pm EST. Ask for ext. HBO0

FIRST TIME OFFERED. Thig lime néxl year you could ba
£100,000 nchar! Amazing new plan. Fres details. Cross
Courry, 4518 Lake Louse, Metaine, La. 70006

STOP DREAMING
- . AMND start your own proffable businass inom the com-
o of wour homa, Sewen ol the most prodfable home based
businesses are revealad 10 you inan exciing mow book.. Inea-
peanavE! Shap by 2leg instraclions. FREE dethil 8! Writa: Grasn
Spring Publishng, Green Sprng Sislisn. P.O. Box B34,
Timonium, MD 21083

PAYCHECK too smai'! A pleasant, honest. HOME buse
nass can change thal forever! DPPM, 26585 Liac Road,
Valley Caner, CA 52002

UNLIMITED INCOME al Home! Free Details. Gary biler,
Roule 1, South Whiliey, Indiana 46787

SOLAR Heating learmed quickly at home! Free imlormalion.
Empae School, Box 10145, Jupiter, FL 33456

SELL Books by Mail 400-300% Profit. Free sabes kit
Speadbooks, 23860-9V Miles, Cleveland, Oheo 44128

$50,000 YEARLY!! FANTASTIC ~HOME MAILING™
PROGRAMI! ! . . . . Books, # 126PMWE, Homecresia, Brookyn,
11228

OUTSTANDING INCOME CPPORTUNITIES. Satisfacton
guarsnteed or money refunded Free details. SASE.
Procnation Syslams, P.O. Box BA, Chablansegs, Tenn.,
A7A01-0084

FREE Inlormation - How To Staf Home Busness —
AVOID Costly Metaies - Compiete Report: Ammes Housa,
2425 Brengle Avenus #2BPF, Orando, Flonda XH508

LEARN MIRROR RESILVERING free nhormation.
Sitvercrafl. Box 127, Lanadowne, FA 18050

HOW To Stan Your own Home Business! Success Secals
Aevealed-Aasearch (PM10), POB 148 Nebo, N.C. 28781

THE VERY BEST THREE mailorder multievel plans we
could Bnd, Free details. Opportunity Knocks, Bax 35, Auburmn,
NH 03032

OPPORTUNITIES | FINANCIAL SUCCESS Awails You
Catalog §1.00. Sabstacton Guarenteed. Caldwell Associates,
33 Sieven Avenua, Tindon Fads, Mew Jarsey 07724

SAVE! Two stamps sands wour name ta Thousands of
Oppodenity Advertisers, BAssoc; Box 4222, Rpcklond
INincis 61110

“DPERATE exciling PROFITABLE businesses af homa,”
Dwetails . . . FREE . . . CIB, Bax 1358-PM10, STAMFORD, CT
06304

HUGE pralis! Aecondiiormng used cas balténes, Secrels
others don't 1ed. Stamp please Babery Outiet, Box 3300,
Hichory, N.C. 28603

51000°'s WEEKLY clppsg artiches. Self-addressed,
stampad envelope: Mabonal, Box 38775 Los Angales, CA
20024

BATHTUB REGLAIMG, product sales, senace and frain-
irg. Call Unigue Coatings Ciorp. (313} 538-8600

AUTO INTERIOR CUSTOMIZING AMD UPHOLSTERY
ane today's high demand skils - yet assly leamed al homea!
Fabulous profit polental. Send for FREE Opporunity K,
daetails. Aulo Upholstery bnstitute. 2118 5. Grand. Dept.
SAS30, Baria Ana Ca. 827035,

$25.00 hour from: home. Men, wormen, ail ages. bnmadabe
opporiunity. Rahman, 210 Welch-PM, Amas. 1A 50010

IMMEDHATE IMPORT BUSINESS! European And Far Esst
‘Companses Looking For imporiers. Agants Represanialives,
Our TELEX SERVICE Stans You At Onoe. 1,000's Of Prog-
ucls mnd Lines. Wiie: Artek-D, 127 East 500h Sireal Mew
York, MY 10022

EARN Al Home Thi Easy Way. Let me show you how, Free
indy wrte: Wenbsorn, P.O. Bow 1513, Mew Albamy. In.
4750

BADGE and BUTTOMN Machings. Supphes pmbacks, ma-
fors, keychams. B sizes. Debbedar Mg, 39120 West
MoKinkey, Mewaukss, Wi 53308

EASY BUSINESS! Earn $1,000s Weekly. Frea Details.
Write or send slamped ddressed envelopa, Toddco, Dept.
PM, 4218 Wast Cive Ave., Burbank, CA 81505

MEW Opporturdy’! Major Corporation goes Multilevel
Unlimited incoma pobertist! Free Details. Allen, Box 575,
Durharn, CT Dg422

TATTOOING - Fun' Proftablal Exciting Dwtails 52.00.
Tabicosr, Box 242PM. Colorade Springs, Colorado B80T,

2,000 MONTHLY. information Buseness Brings
Inialive-F, Box 10179, Alezandia, VA 22310

$1,000.00 WEEKLY Possible Bronzng Baby Shoss FREE
BAOCHURE SHOWS HOW. NEFM, 308 Airpon. Sateing, FL
AT

FORECLOSURES, |RS Saized, Government Acqusred
Propesties. Huge Prolits! Fres inlormation. Foreclosures, Box
SE2PMA, MNorgo, Ca 176D

CONCEPT SEVENTY T REWARDING NEW BUSINESS -
FREE Casastte. P.O. Box 2458, Penallas Pase, FL 33585

YOUR FUTURE IS5 HERE! Laam bow 1o stard your own
business. BE INDEFENDENT! Don't delay, act NOW,. Send
£1.00 for nformation to: Hestamcos, Box TO7TE, Nashuwa, M4
a30sd

STAAT profilabie  mailorder  business  from o,
Hageman, 604 Suntida, 5t. Lous, Mo, 63125

HOW TO GO INTO BUSINESS SAFELY. Intares{ Tables,
How To Pick A Location, Buying A Business, What To Pay,
You Wil Live B, Banks, Altys, Anchibects Too, Jepgen, 2817
Lios: Asmegos, Las Crucas. NM B8001. 5895 PP.

1 MADE 340,000 Year by Maionder! Halped olheds make
money! Delails 25¢. Torey, Bax 318YY. Ypsilank, Michigan
48187.

MEED MOMEY? LIFETIME income opporunity FREEH
[ELLIS, 1424 wrishill-011, Bdoui, M5 38530

7 HOT, Proftable Progroms. Work From Mome. Froa
Diedasts. Dave Smith, Bos 8501 (A10). Ocala, FL 32678.

STOP DREAMING! Home Businesses GUARANTEED i
Produce $55%. FAEE Detads. JP Enterpnses. Dept. P2, 7
Woalsiey Ave,, Trumbell, CT Q8811

GUARANTEED EARNINGS with foolprood mail order pro-
gram! Frise Ditads, Concipts. Box 18471, Oklahoma City, OK
73154

IT WORKED lor /e, Book revedals how 1o star yaur can
prolitable bussesses a1 home. Free delails, Wiie: Prospanty
Pubbcations, 5807-M10 Royal Lane, Dallas. TX 75230,

(Continusd on next page)
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BUSINESS OPPORTUNITIES
i Iroem }

NEED Money? 50 Proven Sources! Rush 52,00, Taylor
Publishing, 4103PM3 Seovel, Pascagoula, MS 38567

EARM MOMEY AT HOME operating your cwn profable
mailorder business. Experience unnecessary, FREE delails
Supenor Resowcas. Depl. 610, Box 15315, FL. Lauderdale.
FL 33318

BUY Wholesale, Catalog 32,00, Petundable. Chazy Mail
Order, Chazy, NY 12821

BOSS yoursedl wholesale 2500 items BIG calaleg $3.50
refundabie: Richerson, 5858 Southursl, Houslon, TX 77033

MONEYMAKING OPPORTUNITIES

HOW o make money on govarnment surphus. 33.00. Kenny
Oirng, 29081 Kearsiey, Depl. P, Mabury, Ohio 43447

STARTING YOUR OWN SUCCESSFUL BUSINESS.

FREE Subacriplion 16 Opporunsty Magazne talls haw. Weite:
Opportunity, Depd. F18, 6 N_ Michigan, Chicage. IL 50402,

REPAIR GUITARS lor MOMEY, Professaonally. Complels
slep by shep cowrse, posipaid, $50.95 o: COURSE, Box 413,
Summedrand, Fiorda J3042.

HOME COMPUTER INCOME! “WORD PROCESSOR
PROFITS", 224 PAGE TRAINING MANUAL. 516 OR WRITE
FOR DETAILS. FIVE OCEANS CAREERS, 1450 67TH 5T,
EMERYVILLE, CA 94808.

HOW To Make A Comeback, Detmls Free. Books. Sulte
PM, Box 149, Waldo, FL 32654

EXTRA income Cotor Cataiog 53.00, Over 2500 Hems.
Easy Selling! Assini's, 2708 Maran, Hackensack, Mow Jersay
Lirg i}

OVERCOME FEAR OF DOGS! Guarantesd. 51000 for
bookdat, ARD Publications, §75%4 Fores! Lane, Sule 530,
Dallas, Tewss, TE243

LIVE RENT FREE! Act Mowl Send 5585 Louis Form
(bookiat), 2828 Cochran #1371, Simi Vallay, CA BI0&5

LOSE WENIHT WHILE EATING 11 NEW METHOD
WORKS FOR YOU no calonies, easy. fast results, FULL
GUARANTEE, FREE report. Dr. Demgts, B Box 52, Laval,
Quabec HTYW JF2 Canada

Wil HOME VIDED, 519,95, mcludes FREE aonal combat
spactacular. Mail SASE: Box T202-P, Adingion, VA 22207.

550,000 ANNUAL INCOME. Guararised Home Busingss
Plan. Free deleds, wrile: Madison House, 871-C Madison
Ave., Plainfiekd, NJ 07060

HOW TD MAKE MOMEY THROUGH CLASSIFIED AD-
VERTISING. Bookdet shows you how o start your own busi-
nasg with Classidied Adverising. ONLY $1.00 FOR BOOK-
LET — ($2.00 coupon relundable with fsf order). 8.8,
GROMOWICZ, POPULAR MECHANMICS, DEPT. PMC1, 224
WEST 57TH 5T., NEW YORK, NY 10018

MAKE Autiber Stamgs. Highly Problable Business. Fres
Details. Stamper, POB 22800 ((G), Tampa. FL 33622,

FANTASTIC eamings mailing Wom home!! Ofter. Rush
Stamped Addressed Envelope. bmpenal. P-8 X17410, Ford
Lauderdale, FL 33318

GET RICHI Secret law smashes debts—brngs Cash,
Credit! FREE report!! WealthKil 8, Bilings, NY 12510

BUMPER STICKER PRINTING DEVICE. Cheag, Simple,
Portabie, Free datails. Bumper, POB 22791 (GG), Tampa, FL
a2

ACT LIKE A BANK AND GET RICH. Barmaw unbrmded &
approximalsly 8% Iovest al 12-16% (imvesiment backs cred-
it). Send $15. Depl PM-1085 Kennedy & Associafes, 1244
Cedar Road, Cleveland, Oteo 44106,

EARM 35000 ANY WEEKEND Amazing new sysbem
makes A aasy. Mo monay nesded, Skeplical? FREE PROOF.
Wite: Crossronads, Box S087-(B). Balbylon, N.Y. 11707

GET RICH m mailorder, 19 prove you can. FREE details,
The Hongysuckla Falch, 4558 Humnmingbird Ln., Memphis,
TN 38117

FASHION JEWELRY 100% PROFIT GUARANTEED.
Detaiis Free. AOTHROCK, Box 56, Blacksionm, Mass
01504

BUILD thal shoasting withoa! a thread. Free Details,
Kwktand's, 803 First 51, Oceanside, Cabl. 52054

EARN up to $10,000 a month and Bonus Car! Ground Floos
cppotunity. Detads - 51.00. CAP Indusiries, Box BE, Crakland,
Ky. 42159

SECRETS OF MAIL-ORDER RICHES Revealed. 31,000
mada. FAEE details! Dowgal, #6535 Stningham G218, Sat
Lake City. UT B4104

GET FREE DETAILS on home busingss and mailsrdes
opportunities. Tim Gaorman, PO, Box 237846, Tempe, AZ
B52EZ

NOW. SPEEDUF JOB PROMOTIONS, BIGGER PAY-
CHECHKS. Tesied. Provan Method. Free Informabon: G,
Logan, 20681 Boulh Wasterm, San Pedio, Calilormea BOT32.

EARM EXTRA CASH salling your pholos. Huge demand lor
piclures. Informative Repon §3.00. D, M. Enterprsas, P.O.
Box 743, Manior, Ofhio 44061,

FREE DETAILS . . . Most proftable plan of the mail grder
busngss. E&.J Publcations, Box B4, Chimney Pock, Colorada
a1127

$2000 ‘Wenkty possibla for ihe. Home Business. Write: VL.
Mewion PM 10, 8405 Lochridge Raad, Columba, WMd. 21044

INSTALL Residarial Gutter - Good Maneymaker, Slaady
Demand. Easy To Learmn Rekable Trade. Gasn Financial Secu-
rity. Excelent Side Line For Carpanters, Small Buildars, Cih-
ers. Pro's Secrets Revealed. Defpils Free - Wrile: Jobn
Casaity, Bax 16711, Houatan, TX 77022

GET RICH! In Raal Estats. Boorkel grias complete matrac-
bons, §4.00. Michasl Lewis, 1910 18th Ave., Tampa. Fia,
A0S

BORROW By Mail S$500-325 000 Fast! Eagy! Conhidental!
For nio Apphcatian Write: Accurate PM1, 21230 Crestmoor,
Mastnalle, TH 37215

MNEW Luxury Car Withoul Cosl! Writa: AMCO SE, 1801 E.
Main. Plasnfsald, IN 46168

EARN EXTRA INCOME. halance your Iood budge!, & taaty
Opportunity, iree delails. SUNSHINE HILL, P.O. Box 77,
Altan, New York 137350

EXTRA 55538 Build Wooden Toys. Details Free
Toymaker, Box 518, ML Pleasant, NC 28124

WAGE-Earner! Build Wealh! Nof Mailorder Scherme, Guar-
anbeed Guide. Fuwsh $3.00. Taylor Publishing, 4103FM4
Scoval, Pascagoula, M5 39587

MAILORDER OPPORTUNITIES

EASY in home businasses, Fras
Merchandising, Box 385. Sendwich, IL 60548

information

HIOW TO START and cperate o awn proliable business
ai home. FREE details. Waker Claylon, 3633 Massoit v,
Augusia, Ga. M906

HAVE you a greal idea, a fantashc plan o a vary inleresting
progect? Why nol put them 1o work lor youl Classified Adver-
lising san be of Iremendous vaius in promating all thess things
and mare. Leam HOW TO MAKE MONEY THROUGH CLAS-
SIFIED ADVERTISIMG by sanding away lor POPULAR
MECHAMICS PROFIT BOOK. Price §1.00. Sand to: PM
Classdiad, 224 W. E7th 51, New York, NY 10019

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

$500- 51000 Month Plan raising rabbits for us. Free details.
Whas's Rabbity, Box 49PM, Clarence Cender, NY
14032-0045

CHINCHILLAS: Have Top Record Palt Prices. Inlormatan,
Facts, $2.00. 22 Thunder Roxd. Alamopordo, KM, 88310

RAISE RABBITS SUCCESSFULLY 68 Page Boowet Tells
Honw, 51.00. Amencan Rabbe Assn., Hi, P.O. Bax 428,
Bloaminglon, |linais 61701

EARTHWORMS, LIVE BAIT

FREE Leevalure. Rawse Fishwarms, Trcaets. Redworms—
1000-58.95, 5000-542.50. Book on How and Where o Sel
wilh Ovder. Carler Fishworms, Plans, GA. 31780,

OF INTEREST TO ALL

VACUUM Cleaners “Discount Prices” “MNew” Ranbow
£399 95 Kirby, Filler Queen, Compact. Details: ABC Vacuum
Warahousa, 6720 Burnet-PM, Austin, Texas TTST,

SAVE Up To 84% On Beoks. Write Today For Catalog.
Easrmante, Box 1649, Bricgewew, IL B0455,

STOP UNDERARME WETNESS! Don't fesl embarrassed
and uncomiprable any knger learn mow what mos! peaple
don't now, Satislaclion guaranies or your money back! Send
5498 now Ror Bidp toc T. William Enterprisa, PO, Box
B13-0913. Issaguah, WA 98027

FREE Promaborsal Albwemes, Concenl Tickets, Stereos, #ic.
lormaton. Barry Publications, 477 B2nd Sireet, Brooklyn,
NY 11008

WRITE YOUR OWN WILL. Complets, comprahensive kil.

PICKUP TRAUCK OWNERS EARN $100.00 A DAY, Inice
mation; Ken Rodgars, 12241 Harbor Bitvd |, Saite 14M, Garden
Grove, CA 52640

SECRET IS QUT Earn Easy Money Al Home. Fres Delails.
RES Enlerprzes, PO Box 112820, Camollon, TX
TSM1-2820

212 POPULAR MECHANICS

Sakslaction Guaranteed. 5395 The Homeysuckie Paich,
4358 Hummingbird Ln., Memphis. TH 38117

TIRED OF PAYING FULL RETAIL PRICEST Hundrecss ol
gif feens af the same prices siores pay. Fres color catalog. J.
J. Whalesale, G-1228% M. Ballenger Dopl. AM, Firt, Mi
4B504-4467

FIRST {1213] 1040 tax form. $3.00. Arkin, Box 1244,
Halandasa, FL 33009

GOVERNMENT SURPLUS

15 IT true you can buy jeeps for $44 through the U5, Gov-
ernmant? Get the facts today! Call 1-312-742-1142 Ext
7133

"GOVERNMENT SURPLUS™ JEEPS 33000/ 5,000,000
ams! Compigte Indgmaton Your Area. 1985 OFFICIAL
DIRECTORY. 52.00 (Guaranteed). Surplus, |ASGS5), 4620
Wimconsin Morthwast, WASHINGTOM, D.C. 20018

G.1. SURPLUS, Huning and Camping Equpmeant, 56 Page
$2.00. Red Blank Army Navy. 12-M Monmouth Siraed,
Red Bank, MJ 07701

LOANS BY MAIL

BORROW 325,000 "ovemighl.” Any Purpose. Keep Indeh-
nitely! Free Repor! Success Research, Box 19738-AX,
Indianaposs. Indiana 46218,

BORAOW S400 - 540,000 overnight on your sighabure!
Eweryane elgible. Aapay anytene. Free details? iniphouse-
P8 0B Post, San Frencsco, CA 84108,

VISA-Mastercard Guarantesd! Withou! Creda-Check! In-
starl Repiy! TLV, Box CAQ, Lynbrook, New Yok 11583

BORROW $500-525.000 Imarest Free! Repay Anylmal Al
Engicle! Wrae: Quality, Box 587-5NN, Fioral Park, New York
1002

FREE £200.00 GUARANTEED! 5$5,000.00 interast FREE
CASH Grants. Heep indefiniialy, Everyone aligible. Money
Club Application, $200.00 GIFT CHECK. Send $2.00 [ralurd-
aibis) . . Amserican. AN270-FBS Randall, Saind Charles, [linais
BO174

MOMEY Problems? Free Book describes Loans, Cash,
Govarnment Granls, Caer beneliks, avaiable o ndividuals.
Wrile: Associates, Box B8-Ad, Brookiyn, Mew York 11235

BORACW 5100-5100.000! Instant Reply® Mo Co-signars!
Aush  Sltamped Ervelope!  Financial, Box  S487(F),
Richardson, TX T80

CREDIT CARDS! Visa - MasterCard. Proven mathod halps
ALL! Free delnils. Write: Sunnse Books, Box 527, Norihlieid,
Do 44067, HERE!

CASH Loans-By-Mail, $500.00-525,000.00. No probiem,
evenyona aligble. Applcatons will ba nashed. Wite: Elte, Box”
3185 PM, Jamaica, MNew York 11432

BORROW By Mad! §500-525,000 Fast! Easy! Confidentisl!
For Info Apphcation Wrile; Accurate PM, 2120 Crestmoor,
Magkvilie, TM 372158

$20,000 Frae! Mewer Fepay! Anyons Eliginiel AID, 11218
§. Brand-J, Glendale, CA 81204,

BORROW 5100 - $30,000 - No Cosigners - Conveniant -
Confidderdial = Free Detais - Manco, Box B14584M, Dallas, TX
TEIA1-4584.

QUICK Cash LOANS! Wrile: FICPA, P.O. Box T48,
Pinconnang, M1 486850

PERSONAL

BIBLE Cueshions snswersd. Stamped snvelops. Byloa,
7167 Berller, Detoid Michigan 48219

REMAILING SERVICE

SAVE GASOLINE!! $32 bilion of gas wasted anualy. Tire
Prissursé Cormrollers end this wasie, Set of 4, §768 ppd.
Save, Box 2503, Missoula, Mt SS806

FREE PRIVACY CATALOG. Cash incoma opporunitias.
Hding Basets. Secredl lans. Mew igerlity. Eden, Box
8410-PC. Foundan Valiey, CA 92728,

FREE RAemailers List. Agents Neaded. PS, Box 29688, San
Andonio, Texas THZ20

TRAUSTWORTHY lorwarding. Stamped remads 51.00.
Diamond-H, Box 1284, Caddo, Texas 78028

(Continued on next page)



REMAILING SERVICE
UNLISTED ADDRESS Discree! and confdental, Remail

$1.00 Singe. Mail Forwarding Service, BOSD 5. Main,
Houston, Texas 77025

CONFIDENTIAL Mail MFWM Mail Dwop,
Bax 18033PM, Orlando, FL 32860

FLORIDA forwarding. Confidential, Stamped remails 5200,
Sunshine, Box 5080, Wirter Park, Fl. J27e2

1685 CHEMICAL CATALOG Lab Equpment-Gilasswars
53.00 Rsfundable. Soentiie Supply, P.O. Box 480, Ranger,
Tauns 8470

SWEET POTATO CUSTARD pe, Difigrant, Delicicus.
Send $1.00 SASE. Ross, 1347 Divisadars, #508, San
Francteco, Cail. 94115

COMPLETE Supply Calaleg $1.00. Surplus Listings
Laboratory Sales, Bax 1614, Brighton, Mass 02135

WORLDS BEST sous craaem raisin ple. §2 00 SASE. Wave,
1003 5. Marshall #105, Boone, la. 50036,

LABORATORY CHEMICALS, GLASSWARE—APPARA-
TUS. Catalog £1.00. HAGENOW LABORATORIES, 1302
Washngion, MANITOWOC, WISCONSIN 54220

FORMULAS, PLANS, ETC.

REMAILING Earvices Alncan rémnalls. 4 Pastasrds §1.00,
All forwarding airmall $1.00. Box 282 3640 Kioal. South
Ainca

MOMEYMAKING CHEMICAL FORMULAS-THOU-
SANDS! CATALOG 5$5.00 [REFUNDABLE): GWA2, Box
183, Brogkdisld, Wisconsin B300%-0193

BOOK of the linest collsclions of S0up recipas ever com-
piled. 5355 Sisley Mail Order, B0B Grani 51, Alcos. Tn.
arnm

JERKY, hard 18ck, pemmican, parched com mecipes shd
short history. $3.50 to; Oid Recipes, P.O. Box 18111,
Indianapolis, bnd. 46218-0111.

FLO'S Homemade BBO Sauce, Send $2.00. Fio's
Fantast: Aecips, 803 N. Sassatras, Dexter, Mo, 3841

FROFESSIONAL FORWARDI . Free Details! ANY Formula $10.00. Catalog £200. J. Behort. Box B8,
PRIVATE-MAIL, Box 544, STONE MOUNTAIN, GEORGIA  chicago, 60850 " *
I00B8-0544

FREE Detadls! Postal Shopps, 396 East B0 Soush, San GENEALOGY
Lake City, LT Ba111

CONFIDENTIAL MAIL'ADDRESS SERVICES. SMS-
PMAD, Box 3179, Tempe, A7 B5281,

AMNCESTORS Researched Throughou! Uniled Siates Unit.
e Kingdom. Brachure, Cuotation, Consultation. $3.00 (Eslis),
From ‘Ressarch Service’, Exghd Miyrick Road, Slafford, ST17
4[5, Englang

OFW, an opinion newslefier. Seven issues 32.00. Box
140247, Dalles, T5214-0247

BLANK PHOTO ID KIT, $10.00. Make 5 lammnated Fholo
IDs on typewviter, 5 Birth Certificates. Good evarywhere
Guaranteed. Cardnal Publshing. 2071-B28 Emarson,
Jachsorville, FL 32207 {For rush SO0 1-904-338-1744)

STOP Irlabon's Starvation Congueroe's! Huery! 5200
Amazing ‘Woeld, Drury, Mass. 01343

SPECIAL SERVICES

INFORMATION On amthing. Farguscn  Fesparch
Spociahsts, 80-15 Woodside, Woodside, New York 11377,

HEALTH, VITAMINS

WANTED MISCELLANEOUS

BUYING Tungsten Carbide, Tungstan, Molybdenurm, Sitver
Solder, Siiver Contacts, Gold, Platinum, B00-321-8814 Ohio
216-531-8333 coliect,

GOLD, Sibvar, Pabnum, Mescury, Tantatum. Samples Eval-
uated Free. Ore Assaying Service Cal Wholesale Termina!
Toll Fres: 1-B00-832-10100

SCRAP SILVER CONTACTS, FORELIFT CONTACTS,
Saver Solder, Sterbng. Gold Plaled. Rober Lesecrek, 852
Myrtia 5t., Ekzabath, MU 07202

FOR SALE MISCELLANEQUS

COAL STOVES BRAND NEW HALF PRICE DUE TO
BANKRUPTCY only 5225.00 While they last immediate ship.
mend. For nlonmaton wile: One Mans Trash, Salisbury, W
05766, Or call (B02) 352-4362

MOTICE: EXOTHERMIC BOMND now available WITHOUT
WELDING! indusirially approved heat generating achesive
maleculary FUSES and SEALS ALL METALS, Porinct for
REPAIRS prewviously requinng prolessional senace. Currenthy
avalabie: ACU-PAKr 80028 lor all sieals and aluminum,
B0 for copper, brass, and bronze, Send $8.00 mach or 2 for
51000 To: EXOTHERM ADHESIVE CORP., Bax O-M, East
Setauket, Mew York 11733 Pre-measwed and lociprool,
Dmaler mguires Welcome

HEARING AIDS

HUGE SAVINGS Evminate Dealer Markups, Free Tral
Baforins Wholesale. Torms Aranged. Call Toll Free 1-800-
X122, Or Writer: Lloyds-PME, Rockland, IL 81110

LUWVE longer-Raporl $3.00. Gora Crow,
Honolulu, Hawas 36818,

ANCIENT TIBETAN BREATHING METHODS Now Vitakty
Control Emations Blood Pressure $7.50. Paul Moel, 2181
Avenue Road, Suite 104, Toronie, Canade M5M-486

FOUNTAIN OF YOUTH: Repon teds you how lo leel healih-
inr ang lve . $4.60 Poslpaid. Honzon House, 1748
RAockville Pdog, Suile 306, Rockville, MO 20852,

LIVE LONGER! Remain healthy, menialy alert Siow the
aging process. F. Ampor! £3.00. Presants Elcabara,
BEOF Anjul Drive, Mablgion, GA 30054,

1340 Anaps,

WORK CLOTHING

WORK CLOTHEE Save B0%. Shids, Paris, Coweralis,
Frea foldar, wrie: Galco. 4004 East Tist Sirest, Degt PHO,
Clivliand, Oh 44108

GRANDPA™S Meat Pie + three levorites. Easy, dehcous,
£2.00 SASE. Marta, P.0O. Bax 8568, Weaver, AL 38277

LOOSEN YOUR BELT. Delicious recipes will caich your
appetila, send $3.00 o | Favorite Reciples, P.0. Box 1338,
Springeld, OR 87477

ITALIAMN farnily recipes. 40 lavorites. §4.00. Stonebridge.
Box 5627, Mapa, CA 34581

SPECIALI ... Menu Formal-Easy Gourmel Aecipes +
Cooking, Sarving Tips - $5.50 - Epicurean, PO Box 1132,
Morhibrook, IL BH085

OLD SDUTHERN STYLE BOILED CUSTARD. Dalicious,
craaryy, Excelen bor hobday seascn. $2.00. TremMar nc.,
Box 4T4FM, Atwater, CA 85301

CALIFORMIA Coolers Secral Recpe i oul. $3.000 101
Bighom, Paisburgh, Pa. 15238

COUNTRY Recipas-indian Iry braad, fied ratiesnake, jor-
ky, Shoo fiy pe, more $4.95 Info. Ememprises, PO Box
2407213, Tempe, AZ 85282

HAWAHAN . . , Cookbook ! | ! Mary Greal Island
Rocipes . . . Gend 53.50 o Jacal Erterprises, Box 37727,
Honclulu, Hawas G837,

DOLMA Stuffed grage leaves recipe 31.00. Coolkary, Box
4787, Modesta, CA 95I52-4TA7

SUPER Taco Cassarcie, send $1.00 sei-addressed
slamped envelope: Recipes Dept. PM 10 Shiloh Eresprises,
1422 14dth 51 E., Bradenion, FL X3508

ORGANIZE your cogiing, 1688 monthly Calendar containds
six seasonal dinner menus por wesk. $4.95 posipakl
Earlsons Associalas, Box 217, Flossmoor, lncis 80422,

WINEMAKING, BEERMAKING, ETC.

WINEMAKING-BEERMAKING-GABOHOL. Free Supply
Catalog.  Yeast Equipment. Contnental, Box 188FM,
Casselberry, FL 32707

REPAIRS & SERVICES

HEW HELP lor slectronic techrmcsans and applisnce nepair-
persons. Call (803) 333-5585, §10.00 honor tee only if salis-
hisl. HOMTECHMIC AL persans may $énd complate dalails of
probéam, description of unil Bnd $10.00 lo: Self-Service
Diagnosas, Inc., P.O. Crawer 100-P, Clarks Hil, South
Carolna 258210100,

DRINKING WATER PURIFIERS

PURE SPARKLING WATER from your own tap. Revol-
lionary purifier. FREE infarmation. MJT Markating, 4633 Coff
Dwiwe, Defa, B.C. Canada V4M 2C2

FREE HEARING AID CATALOG - Save 12 by mail! Wrile:

“MoneyFavers”, 9530PM-10 Langdon, Sepubneds, Callorma
91343

BAVE 5200+ . Modem name-brand aids smprowe under.
No Salesmen. Free Trial. Free Catalog. J&M, Dept.
132-J, 328 Third, Dekal, IL 60115

RECIPES, COOKING, ETC.

TASTY SPROUTS 9 WAYS. $2.70. Sproulcrafl, Box
3880, Coconut Growa, FI 331331889

DELICIOUS AUTHENTIC POLISH RECIPES, 84.00. Box
39076-A, Chicage. IL 60630,

SAVE 75% Name brand bafedies. Heanng Aids, Box
3071, Richliadd, MN 55423

FREE HEARING AID BATTERIES, SIGMOTEK, 37
Clarkin C1., Walnul Cresk, CA BA50E

SAVE Ha¥, Free Delads: EarChek-FM, Boa 28783, San
Diego, Californsa 82128, Phone (613} 480-6530

FLASHING sgnalers: calaleg: Deal
Branchwille, 15H, Berwyn, Maryland 20740

TOBACCO

CIGARETTES - Ao Your Own Cusiom Tobaccos, Papers,
Fillers, Rolling Machines, Acoessories. Free Catalog fnd
Sample. Green River Tobacco, P, Box 1313, Owansboro,
Kentucky 42302

Faciory, 5010

SCIENCE & CHEMISTRY

HALLEY'S COMET YIEWING GUIDE 3200: JCrk
Pubdishing, 3620 E. Fi. Lowsll, Tucson, Az. B5716

FANTASTIC, no-cook DRESSING for COLESLAW, PO-
TATO and MACARON! SALAD. $2.00 and SASE, C5F,
12764 SR 45, Lisbon, Ohio 44437

TERIAYK] MARINATE. 51.00, SASE. K's Michan, Box
2934-PM1D. Dalray Beach, Florda, 334472634,

DAKOTA JERKY - (%d West Flavor - §2 00 - SASE - ART.
1, Box 1B, Sanbom, N.D, 58480

BETTER THAM SEX CAKE. i should be ilegal. Satislac-
tign Guaranteed. Recipe $1.00. The Honeysuckls Patch, 4855
Hurmmngbed Ln., Memphss, T 38117

TWELVE Gread British Recpes Phes FREE Christmas Rec:
jpes £3.00; Birkin, A A 7, 51’ Thomas, Ondado, NSP T2
Canada

"MUFFIN Time™ 50 Faworile Recipes Sand $4.50. Lindel
Dustribnaors, PO, Box 584, Ladnar, British Columbea, Canada
WEK 44T

FABULOUS Breads and Cakes! Twelve unigue recipes.
$3.00. Bonus! 100 Year Ol Cakn® OWNIA, Box TEO416P,
Oklahoma City, TH T8

FREE BEERMAKING CATALOG, —Best Value. Selec-
lion. 24-hv. Service. HOMEBREW, Box 158M, Haslet,

Wichigan 48840,

WINEMAKERS-BEERMAKERS— Fres Catalog— Fast
Barvice— Large Selection: Kraus, Box TA50-L, Independence,
MEgpouri 4053

WINEMAKERS-Basrmakers: Free lllustraled catslog of

suppins. Semples, Box 122T6R, Minneapolis, Minnesola
554120278

BEERMAKERS ODHLY! Froe CalalogMewsietlsr
Willlams', Box 481 MV, Dakland, Califomia 4604

MAKE GUALITY BEER, Wine, Fraa cataiog. Vikage Store,
Box C-51PM, Wesiport, MA 02780,

WINEMAKERS — Bearmakers Free Catalog. Low Proes.
Froa Recipas. Callar-M, Box 33525, Seattie WA 98133,

WINE/BEER MAKING Calalog: B&J Erimmprises, 1845
South 19th, Spanglield, [linois 62703

BEER LOVERS — Brew your owh. Dalicious| Inexpansival
Free Catalog. Beer Gear, Box 25093M, Lansing. Michigan
ABDOS

WINEMAKERS-BEERMAKERS Fresh Slocks. Fasl Ser-
vice, Free Calalog. OBriens, Box 2640, Wayne, IL 80184

FREE - Besr-makng  Instructions.  Newman's
Homabrewings, A.D. 1, Box 3PM, Porl Matilda, PA 18870

BURGLAR ALARMS & HOME
PROTECTION

INSTALL your ownl Professional instaler tefs how, Send
$8.00 1o; Securty System Primer, Box 1553, Hobokan, K
07030,

PROTECT YOUR LOVED ONES! Easy to instal, prohes-
sonal alarm squipmant. PEACE OF MIND atarts with our
HEW cataiog. Desigred for you, the do-it<yourseller. Send
$2.00 for catalog and FREE decals. Money refunded with first
ordar over $25.00. Alanm Component Salea, Dapt. WVWLL, 544
Bosion Post Road. Mitord, CT 06450
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| Putting profit in long fiights.
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Flight of fancy
It's interesting to look back
on a prediction realizing that
what seemed fanciful actual-
ly was understated. In
Across The Atlantic In An
Aeroplane, Victor Lougheed,
spurred by recent aviation
advances such as Bleriot's
English Channel crossing
and record speeds, wrote,
"S0 great has been the pro-
gress that it taxes the imagi-
nation but it is at least
fairly safe to suggest that the
next great flight which is
destined to awaken even the
most skeptical of mankind
will be the crossing of the
Atlantic by aeroplane.”

Coffee, tea...
English airplane concept
(above) proposed an en-

closed hull for passengers.
More radically. the inventor
proposed wings that twisted

and turned with the wind | along main roads to stop the

rather than by hand controt

50 YEARS AGO: October 1935

Designing patriarch

French aircraft designer Lou-
i5 Bleriot, often called the
father of ocean flying, pro-
posed building a new craft
that would make ocean
transport more  profitable.
Bleriot's Awvion-Marin was
designed as a marine air-
plane. The crafi consisted of
a 100-ft wing atop two
whale-shaped  passenger
and freight-carrying com-
partments and was capahle
of landing on land or sea.
Bleriot felt his craft, in con-
junction with man-made is-
land airports called sea-
dromes would make the
Atlantic hop profitable

inner space

It included PM's eighth an-
nual home section and it pre-
sented readers with inhova-
tiver methods of creating
space in the home where
there normally would be a
lack of space. “Build-it-in.*
was the catch phrase and the
article described beds that
slid into walls and wall-
based sterpos, hi-fis, inter-
come systems and TVs. De-
talled diagrams illustrated
how a home could be land-
scaped behind a masonry

| wall while utilizing inner-

garden courts and glass
walls 1o bring the outdoors
inside. yet maintain privacy.

Whale of a boat

The latest design in speed
boats was this whale-shaped
streamlined speedster. The
16-fomt plywood boat was
powered by a 4-cylinder
Ford engine. Its hydroplane
hull and hooded pilot's com-
partment cut air resistance
and permitted it to skim over
water at high speeds.
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Outer

The lunar landing module
depicted in the article Our
Moon Program Starts Now
was remarkably similar to
the lander from which Neil
Armstrong stepped onto the
moon's  surface July 20,
1969, and uttered the phrase
often found in latter-day his-
tory books. Note the 2-stage
system (the lower portion to
be left on the moon). The
article detailed the prepara-
tory steps for the landing,
including development of
the Ranger unmanned
spacecraft. guidance sys-
tems and splashdown recov-
ery operations. P

Destructive  gypsy  moths
were plaguing Northeast fo-
liage. PM alerted the public
to the spread of the insects
by automobiles. Since the
female couldn't fly, it at-
tached itselfl to automohiles
and dropped off hundreds of
miles from its starting place
to lay its eggs. Massachu-
setts  cleared  underbrush

hungry pests.

Speaking of movies
As more drive-in theaters |
disappear from America’s |
landscape. it's fun to look
back on their evolution, An
enterprising owner was one
of the first 1o install individ-
ual speakers. He placed 460 |
speakers along the parking
rows, Sound travelad
through auto radiators.
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Conditions can get plenty
tough when you're off-road.
That's when you need a tire that's
engineered to keep you moving
—Uniroyal Laredo LTL steel-
belted radial.

It's a new generation of
off-road tire developed by
Uniroyal's advanced technology.
The Laredo LTL delivers the
aggressive performance required
off-road. yet it won't remind you
of it every minute you are on
the road. Uniroyal's computer de-
sign system aided in achieving

4 balanced, interlocking tread
arrangement. The tread is self-
cleaning for good traction in

mud or snow. And its wide flo-

UNIROYAL

When the going
IS this tough,

/=% you'll want an off-road
~. tire this good.

tation design helps in loose
surfaces by distributing vehi-
cle weight over a broad area.

Of course, all of the advan-
tages of owning Uniroyal's LTL
aren't found anly off-road. On
the highway its steel-belted
radial construction helps squeeze
miles out of a tank of fuel. And
its variable-pitch tread design
helps reduce road noise.

The Uniroyal Laredo LTL.
It's a tough radial off-road tire
that you won't mind driving on
the road.

You may never need a tire this good. Laredo LTL.



Warning: The Surgeon General Has Determined
That Cigarette Smoking |s Dangerous to Your Health.
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