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Under $100. Meet the
lowest priced, 16-bit com-
puter available. A major
breakthrough in computer

Begin. Only the T1:99/2
Basic Computer with built-
in TI BASIC has a plug-in
solid state cartridge that
teaches you, step by step,
the basics of programming,.
And our operator’s manual
is clear and to the point.
You learn quickly, because
it doesn’t assume you're an
engineer.

A real computer.
Powerful 4K memory. Full-
size, 48-key keyboard.
Quality, flicker-free black
and white display. With a
choice of popular software

applications.

TIs new
Basic Computer.
The one to
start with and
get smart with.

Easily expandable.
When you're ready for
more, plug in more mem-
ory (an additional 32K).
Add a Wafertape “ Drive'or

Cassette Program Recorder.

Modem'for telecommuni-

cations. Printer: And a

plug-in cartridge that

teaches you how to pro-

gram in TI BASIC.
Money well-spent.

If you're wondering if this

is the right computer for
you, touch the keyboard,
look at the display, watch
this powerful computer at
work. Even compare it to
the Timex Sinclair 1000",
the other computer under
$100. Convince yourself.

Start with a visit or call.
Ask your local T1 retailer
to show you the best basic
computer buy for your
dollar, Or call us at (800)
8584565.

Creating useful products

and services for you. s
TEXAS *?
INSTRIIMENTS

This One




ITS ENGINEERING

SO CLOSELY RESEMBLES A FINE WATCH,

YOU'D EXPECT IT TO TICK.

Like a fine watch, a Mariner
Outboard demonstrates an ingenius
use of space. Every part that's not
absolutely essential has been
gliminated. This not only makes the
motors more compact and
exceptionally lightweight for the
horsepower they deliver, but it also
helps reduce maintenance

And, if you could look inside
each one, you'd see an attention to
detail seldom found in an object too
large 1o strap to your wrist. For
example, CD ignition eliminates the

need for troublesome breaker points.
Most models feature thru-prop
exhaust for more speed and more
efficiency. They're quieter, too.

All driveshatts, shiftshafts and
propshafts are made of slainless
steel to protect against saltwater
corrosion and give you years of
dependable, trouble-free
performance

In short, Mariner makes the
most refined outboard motors in the
world

Yet, in our engineers’ vocabulary,
refined certainly does not mean
dacile. Open the throttle and you'll

experience acceleration
that's surprising

it not downngnt exhilirating

In that respect, our motors are
more like sports cars than watches
Efficient, yet exciting.

For a free catalog of Mariner
Qutboards from 2 to 200 horsepower,
write Mariner, Dept. 83, 1939 Pioneer
Road, Fond du Lac, Wi 54935. In
Canada, write Mariner, 1156
Dundas Highway East, Mississauga,

% MARINER.

L4Y 2C2

ﬁ MARINER

OUTBOARDS
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SAVE THIS AD TO SHOW
FUTURE GENERATIONS
HOW WE USED TO GLUE.

Once upon a time, gluing meant getting into a sticky situa-
tion. It meant messy mixing. Inhaling unhealthy fumes. Clamping.
And very often waiting hours at a time for the glue to dry.

Thermogrip® brand Hot Glue Guns put an end to the days
when gluing was a bother. They apply glue hot and neat. They give
off no unpleasant odor. The glue dries in just one minute. And you
never have to worry about mixing or clamping or waiting, again.

You can use Thermogrip brand Hot Glue Guns on almost
anything - wood, paper, tile, cloth. .. almost any porous material.
Whatever the job, from hobby projects to caulking to construction,
there's a Thermogrip brand Hot Glue Gun and a Thermogrip
brand Adhesive to do it.

Save yourself the bother other adhesives can cause you.
With Thermogrip. And remember to save this ad. It may soon
be the only reminder we have left
of the way we used to glue.
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sl:I you think car care

is a dull sort of
business? Well, take a
cue from our cover
models and you can
turmn it into a social event
(right).

But dull is not in Auto
Editor Tony Assenza's
vocabulary when he
talks of car care. It's
neat, he says in highest
acclaim. Install a radio.
Change shocks. Tune
the engine. Do an entire
Car Care Guide that re-
ally shows readers how
to add years to a car's
life. It's all neat That Models Lynne Jefferson and Arek Andarsen tend to
enthusiasm. along with car washing while PM’s Assenza has his kind of fun.
Tony's years of practical. hands-on experience. make this year's Guide (page
111) one of our best ever. You could get hooked!

Broolkdyn Bridge. Just as San Francisco is everybody’s home town and the
Mississippi is our all-American river, the bridge is the nation's most cherished
span. This month, it's having its 100th birthday.

Some said in 1883 that the bridge would not stand 10 years. Now engineers
say it can easily last another 100. Every step in its building was an engineer-
ing achievernent, as contributor Don Sayenga tells in this issue (page 84).

There was a significant design omission, points out John Wiedeman, pres-
ident of the American Society of Civil Engineers. There's no place for a toll
booth. So the old advice stll stands: Don't buy the Brooklyn Bridge. You'll
never get your money back. ™

No space for a tall booth, Wiedeman tells me and Sclence Editor Dennis Eskow.
POPULAR MECHANICS - MAY |983

Travel
withthe
Old Timer.

The Wrangler
makes a
great traveling
companion. Tha
high carbon
Schrode + Steel™®
blodes are com-
pletely rust resist-
ant. Experly
made with over
100 hond oper-
ations. Also
availoble with
3 blades.
You're in
good com-
pany with
an Oid
Timer.

Write for your frea SChrode Almanac fo Schrode
Cutlerny Corp.. Ellarvilla, MY 12428-0590
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I There’s only one way
to play it. Win this
| G Porsche 9288 equipped

with Biaupunkts best...
= all in one grand prize!

che is a masterpiece of power, performance and
.and comes complete with one of the world's most

5 SECDHD PRIZEE Blaupunkt Berlin 5QR Auto Stereo
Systems—the most superbly engineered systermns from
world's most distinguished name in auto sound.

50 THIRD PRIZES Sony” WALKMAN"—WMF2 FM
Stereo Cassette Recorders—the ultimate personal Sony®
Take your favorite sounds wherever you go!
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LETTERS
TO THE EDITOR

Throwaway cars: Coming or here?

Your article Coming Soon: The $4.000
Throwaway Car (page 92, Feb. '83)
only illustrates further how far out of
touch Detroit is with reality. To build a
car more efficiently and stll make it
better—not worse—should be a nam-
ral product of industry evolution. Wake
up, Detroit—you've only been at it
since the turn of the century!

DANNY WONG

LOS ANGELES

Who would buy such a pile of junk? |

have a ‘71 Caddy, a '73 Olds and a '79
Rabbit. I cut the cost of cars by taking
good care of thermn and driving themn
longer—not by buying a small, under-
powered. plastic toy that will self-
destruct in a few years.
PATHICK M. KIPPES
COLBY, KAN

A disposable car? Detroit's been
building those for years!

DELMAR 1. SCOTT

MOLALLA. ORE

Nimrod not so nimble

I thoroughly enjoyed your article on
antisubmarine warfare (A Deadly
Game Of Hide-And-Sesk. page 148
Feb. '83). But you erred in calling the
Nimrod a carrier-based antisubmaring
aircraft. The Nimrod is a military ver-
sion of the big. four-engine British
Comet jetliner—a craft hardly nimble
enough to operate from a carrier deck.
The carmier-based antisubmarine air-
craft currently used by the U5, Navy is
the Lockheed S-3A Viking. As a former
Viking acoustic sensor operator, | feel
this fine plane should get some much-
deserved recognition.
CARL A SUTTON
MADISON, ALA

Well we were haif right. The Nimrod
is classed as an antisubmarine aircrafi,
but it operates from land bases, not car-
riers. The Viking is, indeed, a highly
regarded, carrier-based, antisubmarine
patrol plane.

Stellar ripoffs
A company recently offered to name a
star after me for a $35 fee. In your Sci-
ence Waorldwide column (page 8, Feb.
'8B3), you said only the lnternational
Astronomical Union can give stars offi-
cial names. [s there any way that a
member of the general public can get a
star named after him?
JAMES B. MAYTON
MONTGOMERY. ALA.

Science Editor Dennis Eskow replies:
Sorry. no. Not only is the AU the only

8

official star-naming body. but it rarely
adopts proper names. Most newly dis-
covered stars are given code numbers
to make it easier to keep track of them.
Only once in & blue moon is a star
named after a person—and then only
to honor a great astronomer.

PM’'s tree house, revisited
Your readers might like to see the tree
house 1 built almost 20 years ago (pho-
to below). You used it as the cover sio-
ry in your June 1965 issue (Build A
Moderm Tree House, page 126).

We no longer own the property. but
were in the neighborhood and noticed
the tree house still standing in the back
yvard. It holds many pleasant memaories

Nicaly weathered after 18 years, the FM
tree house looks as sturdy and attractive
as it did on our cover back in 1965.

for us and our children (now fully

grown). | hope it may do the same for
some other PM readers.

ALFRED C, WEBBER JR.

WILMINGTON. DEL

It's good o know that PM projects
can stand the test of time. For others
who may be interested, photocopies of
the original article are available for
$3.75 postpaid from Popular Mechan-
ics, Box 1014, Radio City Station, New
York. N.Y. 10101. For a more recent
tree house design, see Build This Tree-
top Hideaway For Your Youngsters.
page 92, Aug. ‘80,

Dead Sea update

In your article on new revelations in the
Dead Sea Scrolls (Science Worldwide,
page 8, Feb. '83), you said an English
translation of the scrolls would be out
in March, but | haven't seen it. How can
I get a copy?
CHARLES J. WITTMAN
DUBLIN, IND.

The English transiation was pub-
lished in Israel in March, but a U.S.
publication date has not yet been
announced. For further information,
write to: Information Officer, Consulate
General of Israel 800 2nd Ave., New
York. N.Y. 10017

Misleading mpg?

We appreciate your observations on
our Pontiac 6000 STE { Does Twice The
Price Mean Twice As Good? page B2,
Feb. "83). We are concerned, however,
that your fuel economy data are ques-
tionable. Our evaluations of the 600D
yielded an average of 22.5 mpg for a
number of test cars. This is considera-

bly higher than what you reported.
BRUCE MacODONALD
PONTIAC MOTOR DIV.
PONTIAC, MICH.

Auto Editor Tony Assenza replies:
All the cars in our test were driven
under the same conditions. Our mile-
age figures were a composite of both
road and track trials. We agree that
owners of the 6000 will see better mile-
age than we recorded because they
won't be flying around a racetrack, PM

POPULAR MECHANICS = MAY | 983
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BILL HARTFORD

IMPORTS &
MOTORSPORTS

Toyota to build next Chevette

Its miraculously long life is almost over
It never distinguished itself in any way,
but it never disappointed its maker,
either, It wasn't like some cars, embar-
rassing their manufacturers, getting
them hauled into court and all.

The Chevette was the big GM story
in the fall of ' 75. The 1976 Chevy Chev-
ette was America’'s own minicar. GM
had mobilized to compete with the
imports with its own fuel-efficient little
metric machine. It was the most basic
subcompact when it
was introduced and
it never really
changed much. But,
amazingly. it will
have survived for a
model run of nine years. Next year, not
being able o compete any longer, it
will be laid 1o rest.

The Chevetie’'s successor, even
though it will roll out of a GM plant in
Fremont, Calif., will be a Toyota—a
version, it is speculated. of the all-new
Corolla. a front-wheel-drive model. The
new car, whatever it is or is called, will

be a very competitive, state-of-the-art
subcompact, priced at about $6.000.
that will go to Chevrolet dealers. The
recently signed agreement between
GM and the Japanese manufacturer
puts Toyota in charge of building it
while GM watches to see how it's
done.

Meanwhile. Toyota has a new enftry

Toyota Camry, which replaces the Coro-
na, starts at $7,798 for the four-door
(here) and $8.048 for five-door hatch.

to take the place of the discontinued
Corona. The 1983V fiwd Camry uses a
two-liter Four transversely mounted, a
configuration that's a first for Toyota
here.

Futuristic speedster

The classic speedster was Porsche's
old 356. Here. by no coincidence, is
one for tomorrow. The inspiration for
Eberhard Schulz's design came from
the 10 years he spent as an engineer at
Porsche.

The mid-engine Spyder. o be as-
sembled at his Isdera works near Stutt-
gart, uses an engine derived from the
VW GTI. Fast and topless—what a per-
fect car for a day in May!

Isdera Spydar uses Porsche parts, GTI-
based engine for speed to match its style.

10

VW's power play

Volkswagen's laying on the cubes and
running up the hp as it leaves the Bee-
tle days further behind. Its biggest and

Second-genaration Jetta concept shows
all-new body with longer wheelbase.

most powerful powerplant was just
introduced for the Quantum: The 100-
hp, fve-cylinder. ohe, in-line engine
displaces 2,144 cc. And the high-per-
formance, 1.8-liter GTl1 Four
made the Rabbit a whole new

car last Dctober. The 1.6-liter

turbodiesel was also intro-

duced at that time. The fourth
new engine for "83 is a hot 82 hp:
the 1.8-liter, water-cooled Flat Four
designed just for the Vanagon. Next on
W'W's agenda is some new sheet metal
for "84, starting with the Jetta.

High-buck bags

You have to be a damn fool 1o drive
without using your car’s seat belts (and
we'll hear no excuses on this matter).
We're all free to be fools, of course—
except in those locales where the law
says wear ‘em,

If you do buckle up faithfully. wheth-
ar because you're compelled to or be-
cause you prefer to be than not to be,
you'll probably care linle that Mer-
cedes-Benz will be offering an air-bag
option with some of its ‘84 models. It'll
add about $800 to the cost of the cars
it's available on.

The M-B bag on the driver's side is
triggered by frontal collisions of 12
mph or more, while on the passenger
side an emergency tensioning retractor
pulls slack out of the belt. The system,
incidentally. is for additional protection;

Maercades air bag inflates in milliseconds
to cushion driver in frontal collisions.

the cars will retain their usual lap/
shoulder belts. So. for a price, Mer-
cedes drivers will soon be safer than
ever. That's nice. But remember, the
rest of us need only our few cents
worth of nylon webbing to avoid a body
bag.

The $800 bag is stored in steering wheei.

POPULAR MECHANICS « MAY | 583



One can of Plasti-Kote brand

Who said all

spray paints were created equal?

If you're from the ‘I'll believe it when
| see it’ school, you just saw it. Plasti-
Kote brand spray paint simply goes
farther, lasts longer than the so-called
bargain paints.

You get more coverage, and a
tougher, longer-lasting finish with all
Plasti-Kote paints. It stands to reason.
We're the leader in automotive spray
paints, where second-best finishes
don’t count.

Let’s face it. The best part of paint-
ing is getting done. Get done faster,
better, and stay done longer with
Plasti-Kote. We make good
paint. And that’s the real
bargain.

Left, no bargain in

Right,Plasti-Kote's
beautiful finish

Left, no bargain in
hiding power.

Right, Plasti-Kote
makes painting jobs
disappear a lot faster.

durability.

stands up to
a lot more.

=3 \r.' po-—"we 2 -1.- .i:ll L :% =
'a\Taldd ™ | -
PIQSCI-KOL

We go farther. We last longer.

1000 Lake Aoad, Mesing, Ohio 84258
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GARY WITZENBURG

DETROIT
LISTENING POST

GM A-car wagons coming

After a slow start last year, GM's excel-
lent front-wheel-drive, mid-size, A-cars
are beginning to really catch on with
American car buyers. This fall there
will be new incentives in Chevrolet,
Pontiac, Oldsmobile and Buick show-
rooms: A-car station wagons. These
will share the two-door and four-door
sedan's 104.8-inch wheelbase and will
be little different in overall length.

There’ll be a choice of 2.5-liter, fuel-
injected. four-cylinder, gas VB or diesel
V& power and three-speed or four-
speed overdrive automatic transmis-
sions. In keeping with current General
Motors philosophy. each will have its
own specific look and character: basic
Chevrolet -Celebrity; sporty Pontiac
6000; traditional. family-style Olds
Ciera and sophisticated, luxury Buick
Century.

We have long considered the A-cars
among the nicest-driving automobiles
available anywhere, and these new
wagon versions offer a logical size
altemnmative betwean GM's smaller J-car
wagons and the larger. heavier rear-
drive Gs.

New GM wagons that are based on the excellant A-car platform will provide nearly as
much cargo room as the standard, full-size wagons, but they will have trimmer axte-
rors along with fuel-efficiant four- and six-cylinder engines.

Shows give peek at future

Mere than any year in recent memory,
last winter's ‘B3 auto shows offered
wide-eyed visitors a glimpse into the
automotive future, from 1984 to well
beyond.

The philosophies of the Big Three
differed substantially on how much and
what to show, however. General Mo-
tors. conservative as always. tock the
attitude: "Show ‘em what we've got to
sell right now." With one exception
{Buick), this made the GM car divisions’
displays among the least exciting.

Ford Motor Co. proudly displayed its
ultra-aerodynamic Probe [V design
study, along with a Continental Con-
cept 100 idea car that was very close in
appearance to the real 1984 Lincoln
Mark VII. Chrysler Corp. brazenly
showed finished fiberglass models of
its ‘B4 (-24 sport coupes (due this fall)
and a Mercedes-like two-seater luxury
convertible that's likely to reach pro-
duction in another couple of years.
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Chevrolet's display highlighted the
new aero-nosed Monte Carlo S5, which
will be the basis for that division's NAS-
CAR racers in ‘B3, plus a stock S5-10
pickup that successfully finished the
985-mile ‘82 Baja 1000 off-road race.
Pontiac had on hand a replica of Rich-
ard Petty's NASCAR Grand Prix, a
copy of the spedial Daytona 500 Trans
Am pace car, and one of the show's
most tasteless creations: a new-model
B000 sedan with a half-vinyl roof cap
and opera windows (it worked in 1975,
50 let's do it again!).

Ford’s superslick Probe IV is claimed to
have the same Cd as a jet fighter {0.15).

The single exception to the generally
boring GM displays ‘was Buick's, which
featured a fascinating electronic con-
cept car called Questor. A sleek and
very rounded open-top two-seater, it
was developed in conjunction with GM
Design Staff and the corporation’s Del-
co Electronics Div. (For more on the
Questor, see Technology Update, page
211.]

Ford's bullet-like Probe IV, fourth in
the company's series of asrodynamic
research cars and a theoretically practi-

(Please tum to page 16}
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Here’s a rebate that’s tough to beat
on some tough Igloo.ice chests.

Igloo ice chests are built tough to withstand a lot of beatings. And now, until June 15, their money-saving rebates make them a deal that's tough to beat.
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cal four-passenger, five-door hatch-
back, has a claimed drag coefficient of
just 0.15—which (Ford says) is roughly
equivalent to that of a jet fighter plane!
To achieve such unbelievably low wind
resistance, Ford's aero engineers en-
closed the car's underbody, covered its
front wheels with flexible plastic skirts,
mounted its radiator in the rear, and
developed a front air dam that auto-
matically lowers itself and an electroni-
cally controlled suspension that adjusts
the car's attitude as speed increases,

Continental Concept 100 is an elec-

tronics showcase with what Ford be-
lieves is “the greatest array of function-
ing advanced electronics ever assem-
bled in one wehicle.” These feawres
include satellite navigation. a remote
convenience system, voice-command
controls, keyless entry and ignition.
cathode-ray-tube and liquid-crystal in-
strumentation, a Sonar Detection sys-
tem (for parking and backing. not sub-
maring tracking) four-wheel antiskid
brakes, electronically controlled air
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Ziploc' Storage Bags help keep your backpacking equipment on the right trail.

Ziploc Storage Bags are strong and easy to use. And their tough seal
seals out the great outdoors to keep your gear dry.

You can pack hundreds of different things in Ziploc Storage Bags:
matches, fresh change of clothes, first aid kit. Just about anything you can
think of. And of course, there's no better way to store and carry food.

Next camping trip, let moisture and mildew take a hike. Use Ziploc

Storage Bags. The Backpacker Pack. ZIPmc BAGS

*Trademark of The Dow Chamical Company
&

suspension, an enterainment system
with front and rear controls linked by
fiber-optic cables to a remote radio
chassis, even an I[ntellivision video
game in the rear compartment. This
car is driveable, all its systems are func-
tional—and its styling gives a preview
of this fall's "84 Lincoln Mark VIIL
Beside the G-24 sport coupes (now
officially named Dodge Daytona and
Chrysler Laser), the ‘83% Shelby
Dodge. a Dodge Charger road racing
car and a customized Shelby Rampage
“Street Fighter'” sport truck, Chrysler
showed off a terrific-locking two-seat
Turbo roadster “to measure public
interest in small specialty cars and
evaluate production potential.” It's
based on a shortened LeBaron convert-
ible platform. powered by the same
turbocharged 2.2-liter four-cylinder en-
gine that will be optional in the ‘84
Daytona and Laser. and sports a Mer-
cedes 380 SLC-copy front end. Though
Chrysler chairman Lee lacocca has
never been a two-seater fan, ecstatic
reactions from nearly everyone who
saw this little beauty indicate that it has
an excellent chance of reaching pro-
duction (in time to counter the pro-
posed Buick and Cadillac sports cars).

Avanti no longer a secret
America's sixth largest—and least
known—automaker., Avanti, recently
purchased by Washington, D.C., real
estate developer Stephen Blake, is fast
maoving out into the open. Blake has
been displaying the sexy 2+2 Avanti
at major auto shows and is holding
press conferences across the country to
publicize the car and his future plans.

For those who don't know, the Avan-
ti was introduced to high acclaim in late
1962. Its mission was no less than o
save the foundering Studebaker Corp.,
but the company folded its automaking
operations anyway in 1964. A former
Studebaker dealer named Nate Altnan
then bought the rights, the plant and all
the equipment to produce it. and he
and his heirs (he died in 1978) have
done so, very profitably, for the past 18
years.

The company has kept a low profile
throughout that time, hand-building
fewer than 200 high-quality, $30.000
Avantis per year and requiring most of
its custormners to travel to the ancient
South Bend. Ind., plant to pick them up.
Since taking over last October, howev-
er, Blake has been busy improving the
plant's efficiency and upgrading the car
itself. which has hardly changed in its
20-vear history.

Stay tuned for more after ['ve visited
the plant and driven the car. ™
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substantial savings...

in no more
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Mow you can own the woodworking tools you need to  speed motor, That means you save money because it costs
turn out precise, top-quality projects. And you don't need  you lots less than five individual power tools. You also
a IEEKE workshop area, because Shopsmith's space-stingy  save a roomful of space!

V uses no more space than a bicycle! But that's just the beginning The Shopsmith system lets

Owver a guarter-million American woodworkers have you add on quality accessories when you're ready, such as,
discovered the joys of woodworking the Shopsmith way maolding, shaping, routing, dadoing, mortising, and maore.
— while becoming better woodworkers in the process. Use the MARK V to create custom hardwood furniture at

You see, a man's work is only as good as his tools. And  half the price of retail, do household repairs, add a tool
Shopsmith builds in the precision and Clualli‘j' you needto shed or craft special toys for your children. .. the list is
add the professional touches to your woo dworking endless. You could even build yvour own house with it!
pm%ects, In other words, you don't have to be a master We can only begin to tell you the entire story
craftsman to create impressive projects. But with patience, with this ad. But we'll be happy to send you

the difference. the incredible MARK V. So fill in and mail the

You'll Save Money . . . We call the Shopamith MARK V coupon below. It's FREE so do if right away!
“the complete woodworking system”. Why? Because L
this extremely versatile tool gives you the five basic i
woodworking functions — sawing, drilling, horizon- Shopsmith Inc.
tal boring, lathe turning and sanding. The Home Workshop Company

750 Center Drive

Vandaha, Ohio 45377

And all five functions are
powered by one rugged, variable-

v AR

‘ Send in thlscoupon
or Call 1=-800% 2'23-1066

[II"I Hnbrulm 1-B00-642-

"Shopsmith, Inc. 1982
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k. / Shopsmith MARK V. including Ihe booklet “How To
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Lynch mob

I'm ready to strangle my 1978 Chevro-
let Malibu. which has a V& 200-cu.-in.
engine. For over two years it has, on
occasion, sputtered and lacked power
on acceleration. Even fooring the gas
pedal won't stop it from fluttering
along at 20 to 30 mph. As luck would
have it. the engine has acted normally
when mechanics checked it out But
now we've got it. The other day it per-
formed badly for my most recent
mechanic, who found that three cylin-
ders on the passenger side of the
engine weren't firing. Howewver. he
can’t figure out why. Can you tell us
what to do?—Dennis J. Lynch, Jack-
sonville, N.Y.

Sure—replace the pickup coil in the
High Energy Ignition (HEI) distributor.
The pickup coil on this engine causes a
little less voltage to be generated in the
three cylinders on the right-hand side
of the engine than on the left-hand
side,

Thus, when something disrupts the
voltage output, the three right-hand
cylinders are affected while the left-
hand three may not be. That "some-
thing™” could be pickup coil susceptibili-
ty to excessive heat, cold or humidity.
Or it could be a poor pickup coil con-
nection or broken winding,

Whatever the case, the pickup coil is
the key, so replace it

Tire trauma

My 1981 Plymouth Reliant SE (Special
Edition) came with a heavy-duty sus-
pension system. Goodyear Ariva P185/
G5R14 tires were part of the package. [
now need two new tires and find thar
Goodyear dealers are asking $89 per
tire. Too high. I figured, so I started
shopping. It was a wasie of time,

No other tire manufacturer makes a
P185/65R14 tire, and ['ve been told
that no other size tire will fir. Is this
true?—Danald Geczi East Brunswick,
N.I

Another size will fit, but | don't know
if you'll want to use it

K-cars have three designated tire
sizes, The P1B5/65R14 (Goodyear Ari-
va) is designed to handle the heavier
loads which can be carried by the high-
er-priced 18981 and 1982 Heliant and
Aries SE models and the 1982 Chrysler
LeBaron. Dodge 400 and station wag-
on. These have heavier suspensions.
Other model K-cars. which use P185/
7O0R13 or P175/MR13 (sizes made by
most tire manufacturers), have suspen-
sions that can’t carry the loads the oth-
ers can handle.

You could buy four 13-inch rims and
wheel covers, and four P185/70R13
tires for your SE model, but you will
sacrifice the car's load-carrying ability.
Braking and handling may also be
affected.

What you should not do is substitute
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another size 14-inch tire, since the
fender housings will bottom against the
tires on bounces.

something else you should not do is
use tires of one size on one side of the
car and tires of another size on the oth-
er side of the car—for example, two

P185/70R13s on the left and two of
your P185/65R14s that may still be in
good condition on the right. This would
create a dangerous driving situation.

Rings have their fling

This letter concerns a 1980 Buick Sky-
lark (2.8-liter engine) that | recently
bought from a private party. The car is
equipped with power steering. When
the engine is first started. the steering
wheel is hard to turn. but it frees itself
after a few miles of driving.

! asked the previous owner about
this and he said the car’'s been that way
since it was new. He told me the dealer
had said the condition is normal. My
friend’s Pontiac Phoenix is the same
way. so | think maybe the dealer is
right. Is he correct?—R.H. Thompson,
Terre Haute, Ind.

No, he's not. The problem can be
solved by replacing the four rack-and-
pinion steering valve body rings with a
new kit that carries part No
7840573,

The rack-and-pinion steering valve

(Please tum to page 22)

Like a stuck pig

Don't buy the story that disc
brake squeal is a normal condi-
tion. It isn't.

A major reason for brake
squeal is loose disc brake pads.
If the brake pads aren't tight in
the caliper, they will vibrate. If
the frequency of the brake pad
vibration is high enough, it will
create a sound like a squeal.

The most reliable method of
avoiding brake squeal from
locse pads is the installation of
new hold-down springs, clips
and shims (if they are used)
when replacing the disc brake
pads. Hold-down springs, clips
and shims are usually inchuded
in the replacement pad kit.

If thare are no shims in the
replacement kit and they are
recommended by the pad manu-
facturer, you should spray adhe-
sive on the backs of the disc
brake pads to help deaden the
sound.

*FARTEL TO REFLACE \RHEN INSTALLING
MEW PADS TO AVOND SCRJEAL [MNOT ALL
BRAKES HAVE ALl OF THEE]

P CAR CARE

i ANTRATILE PAD CLIP
=~ INSIDE PAD ONLY]®
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Dunlop’s heritage of gquality,
innovation and triumph is
legendary . . . proven at the
most grueling off-road race,
the East African Safari Rally.

Since this race began in
1964, Dunlop has won an
incredible 15 times!

We apply this racing
technology to our light truck
radials, so when you bolt
on a set of Radial Rovers,
you'll bring the legend to life
on your pickup, van or 4x4.

Dunlop Radial Rovers
RV, Rib and Traction. . . let
you tame the back roads with
twin steel belts reinforced by
belt guards for trailblazing
strength and durability.

And whether you're clawing
your way through the rough
stuff, or breezing along the
superhighway, Dunlop Radial
Rovers deliver the smooth-
rolling, sure-footed confidence
that comes from riding on
a legend.

And they do it all with the
rugged styling of raised outline
white letter sidewalls.

Ask your Dunlop dealer
which Radial Rover fits your
driving needs.

Backwoods, beach, or
boulevard, live the legend with
Dunlop Radial Rovers.

> DUNLOFr

For the long run

Dunlop Tire & Rubber Corp., Buffalo NY 14240
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body rings presently in your system
don’t have sufficient resiliency to seal
properly when they're cold. Therefare,
not enough pressure builds up in the
steering gear. and steering remains dif-
ficult until the rings “loosen up” and
seal,

Incidentally, you may continue hawv-
ing a problem if the service technician
forgets to flush the system to get rid of
foreign matter before installing the
new rings. It's worth it to remind
him. -

Keeping ‘em rolling

I desperately need a new crankshaft
pulley for-a 18960 Oldsmabile. but no
dealer, parts outlet or salvage yard
around here has one. Please help
Joseph R. Avignon, Bronx, N.Y.

| picked your letter because it echoes
scores of others 1 get. 1 suggest that
those who own older
for which they're having trouble get-
ting parts buy a copy of Hemmings
Vintage Auto Almanac.

The latest edition contains
3,000 entries of services and busi
nesses throughout the country that
specialize in older cars and pickup

model vehicles

Over

trucks. Listings include pars and ac-
cessory supply outlets, dealers in old
cars, restoration shops, salvage yards
and sources for technical literature

In your case, | found four companies
that may have the crankshaft pulley
vou need.

Your best shot is to contact Lyle G.
MNobles, R.D. Box 231, Bolivar, N.Y
14715, (718) 928-1888. The listing
describes this business as being en-
gaged in the selling of engine parts for
older models—"specializing in Olds-
mobile,"”

To order Hemmings® Vintage Auto
Almanac, send $9.95 to Box 945K,
Bennington, Vt. 05201.

Unknown connections
How do | adjust the ignition timing of a
2. J-lter enging n a 1980 Ford Fino
with manual transmission and no an
conditioring? ['ve been [(rying to do it
according to instructions on the decal in
the engine compartment. which say to
disconnect the module connecror. Bui
there are two connectors on my
gngine. and 've tned disconnecting
one. then the ather and finally both. In
every case the engine
gives?—Don Nestor, Hinckley, I

A wrong decal, that's what

The ignition systems of 1980 2.3

dies. What

ﬁie Dry Look
holds today’s look

Today's hair styles are neafer,
shorter and more natural. That's
THE DRY LOOK" look. And THE
DRY LOOK has o special 12-hour
holding formula so you can

keep that well-groomed look

oll day — even if you have fine or
thinning hair. THE DRY LOOK
hair spray. It keeps today’s look
looking good all day

faailabie in pump of oenosol

The Dry Look.

12-hour holding power.

Recaicitrant as ms
reluctor I
Call it what you
will—a trigger
wheel, reluctor, arma-
ture—it's & part of
many electronic ignition
systems (the HEI is an
exception) that can cause an engine per-
formance problem if it's damaged. 5o if
you can't find the reason for hard start-
ing or missing, inspect the reluctor.
Replace one that's cracked or chipped.
If it looks okay, use a plastic fealer
gauge to determine if the gap between
the reluctor and pole pilece is comectly
set. Check your service manual or ask a
dealership service manager for the rec-

RELUCTOR (ALSO
CALLED ARMATLIRE
TRIGGER \L/HEEL]
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liter engines have either two or three
connectors,

Engines that have three connectors
have as part of a number ernbossed on
the ignition module the digits 12A224.
With this unit, the connector having
yellow and black wires has 1o be dis-
connected to accurately time the igni-
tion.

With your engine, you don't need to
disconnect anything. To adjust the tim-
ing. place the transmission in NEUTRAL
and bring the engine to operating tem-
perature. Then disconnect the vacuum
hose from the disributor vacuum
advance connection and plug the hose
opening. With the engine running at
850 rpm or less, adjust timing to &
BTDC.

Whistling from Dixie

My 1978 Chevrolet Impala six-cylinder
engine developed a persistent whis-
tling noise when idling or running.
Since I bought the car, I've had ta have
alternator diodes replaced twice. Now.,
the Chevy dealer tells me that the
noise. which he calls magnetic whistle,
is something I'll either have to leamn to
live with or get rid of by installing a
new altermator. Can you tell me what's
gaing on?—Herbert Beers, West Palm
Beach, Fla.
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This may be an example of a lefi-
handed alternator having a right-hand-
ed mentality. or vice versa.

To find out what I mean, examine
the alternator wo determine in which
direction the fins point. Now, let the
engine idle and then check to see in
exactly which direction the fan (pulley)
rotates.

Is it tuming in the direction opposite
to the one in which the fins are point-
ing? If so. this would readily account
for both the whistle and diode trou-
ble.

If the fan and fins are in different
directions. the amount of air needed by
the diodes to stay cool is being cur-
tailed. That's why diodes are burning
outL.

As for the whine or whistle, that has
to do with the erratic movement of air
over the backward fins.

In order to correct both the noise and
diode problems, you should replace the
alternator end cover with one that has
fins which point in the same direction
as the pulley rotates. ™

DO YOU HAVE A CAR PROBLEM?

Just sk Mot about i Send your quesbon o the
Car Clinic. Popular Mechanics, 224 West 57th St
New York NY 10019 While lefters canmod be &i5-
swered individually, probiems that anp of general
interest will be discussed in the oofumn

ll
-

——

SERVICE TIPS

B A noise from the front suspension of a
Reliant, LeBaron, Dodge
400 or Dodge 600 on severe tums or
over bumps can be comected. First,
though, the noise has to be isolated to
one of three areas. Technical service bul-
letin (TSE) 02-10-82 advises dealership
mechanics how to do this and then how

1883 Aries,

to make the repair.

B If your late-model Buick-built 3.8-liter
V6 engine is burning oil, you may have a
valve stem seal problem or the intake
manifold may not be sealing properly.
The latter situation could allow cil to be
drawn out of the galley through the
intake ports and into the combustion
chambers. If this is happening, replace
the intake gasket and torque manifold
bolts as instructed in the service manual.
If il consumption contimies, have valve
stem seals checked. They may have to be

replaced.

B A 1881-B3 Ford Escort or Mercury
Lynx may also have an oil-loss prob-
lam—this because of the RTV sealer
used in production. It's not effective. So,
if oil is seeping from around the rocker
cover of your 1.6-liter engine, install a
new cover gasket (part No. E3FZ-6584-
A) sccording to the instructions in TSE

B82-26.
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HOMEOWNERS’

Ventilation problems in the attic

The 2-ft.-wide eave of my house has to
be painted every two or three years
because stains that resemble mildew
begin to appear. Would this be caused
by the kind of wood, or do I have a ven-
tilation problem?—James D. Wehb,
Neon, Ky.

Jim. it does indeed appear that your

attic may not have adequate ventila-
tion. If there are soffit vents, they
might be covered with insulation. The
minimum amount of free air ventilation
should be Yiso of the ceiling area. For
example, a 20 ¥ 30 ft. house has a 600-
sq.-ft. ceiling area. Minimum ventila-
tion (Ys0 of 600) is 4 sq. ft.

Going to the well
While trying to measure the depth of
water in my well [ accidentally
dropped a 9-ft. piece of molding down
the 1 Y%-in.-dia. well pipe of my summer
home, From the top of the pipe to the
water level it is 18 ft. I'm taking quite a
kidding about this (with no solutions,
however), and I'd like to get the moid-
ing out. Any ideas?—James Lindberg,
New York

If you have the patience. I've got the
solution. Fasten two 12-fl. sections of
Ya-in, quarter-round molding together
(see sketch). Tape them firmly after

hold its shape, but is ductile enough to
pull through the screw eve.
Form the largest loop you can fit in
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the pipe. and start fishing. If you can't
use 12-ft. pieces. you may have to
splice together shorter pieces. To play
it safe, you may want to fasten a long
piece of mason's line to the top of the
probe.

Smoking stove

Like many other people, | installed a
wood-burning stove in my trilevel
house several years ago. It was recom-
mended for the square footage of my
house. However, from the start. smoke
blew out through the door as soon as it
was opened for stoking We couldn’t
use the stove with the doors open at all
The shop where | purchased the stove
recommended adding 2 ft. of chimney,
which I did. The original installation
had & ft. of single-wall pipe from the
stove to the ceiling, then another 6 ft. of
triple-wall pipe, topped with a tradi-
tional rain cap. Adding 2 ft. of pipe did
nothing.

I also altered the rain cap and filled
the spaces between the three layers of
galvanized metal with vermiculite, as
someone claimed circulating air drafts
were prematurely cooling the stack
fumes, This accomplished nothing,

Finally, I traded stoves. You guessed
it, the new one smokes.

Now I have a beautiful new stove
which heats the house wonderfully and
efficiently. but we can't open the doors
without smoking the place. Help! By
the way, [ am blind and receive PM in
its braille edition. I read it cover to cov-
er—three separate volumes—each
manth.—Robert Caron. Evans, Colo.

Robert, we thank you and take our
hat off to you. You remind me of a spe-
cial friend, also blind. who is an electri-
cal engineer.

I checked your stove problemn with

Dr. Tim Maxwell and lab director Tom
Pruitt at the Woodburning Lab, Auburn
University. Unfortunately, we came up
with nothing definitive. There are sev-
eral angles to consider, as the draft
does not appear adequate.

Most coal stoves have recommended
drafts. You can check this with a
manometer; it should register .05 in. of
water (this is taken in the flue).

The location of the stove in the house
is important. If the stove is in the lower
level of a rilevel, 14 ft. of chimney may
not be enough. Large trees can inter-
fere with your draft. causing high-pres-
sure areas around the chimney. You
could have air leaks in your house,
causing air to rush out the cracks, cre-
ating a lower pressure around your
stove,

Opening a window very slightly
sometimes helps. but it must be on the
pressure side of the house. Opening or
closing doors on certain rooms can
sometimes affect the air pressure in a
house. In airtight homes, kitchen and
bath exhaust fans can cause a down
draft in the flue by reducing room air
pressure,

Exhaust fan for painting
I'm building a small paint booth in my
home to paint model cars. I want to
exhaust the spray fumes outside. |
need a fan that exhausts about 100 cu.
ft per min., and will discharge into a
3-in.~dia. duct.—Lawrence Nally, Pitts-
burgh

The closest | can come to a sugges-
tion iz one from W.W. Grainger Inc.
(general office, 5959 West Howard St..
Chicago, Ill. 60648). They have a tube
axial fan (No. 4CE59) that has a 12-in.
diameter and moves 1300 cu. ft. per
min. The fan with a drip-proof motor
(No. 7F820) costs $237.85; the fan with
an explosion-proof motor (No. 7TF922)
is $317. The company has distribution
centers across the country. ™

Do you have a home-maimtenance or repair probism?
Sand it to Homeowners' Clinie. Popular Mechanics.
224 West 57th St. New York, N.Y. 10018 Lercers
cannot be anewered individually, but problems of
wide interest will be discussed in the column. For
more home-repair and maindenance help, gec PM's
Home Care Guide, $4.95 postpaid. Sand youwr onder(s)
to Popular Mechanics, Bax 1014, Radio City Station,
Now York, N.Y. 10101,
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With some mowers, the real trouble
starts when the mower won't.

Let’s face it, even the most dependable lawn mowers eventually need service. But if vou
own a John Deere, vou've got something the other brands just can't offer. A John Deere dealer.

Not only does he have a large selection of parts already on hand, but anything he
doesn't have, he can usually get within 24 hours through the FLASH™ computerized parts
system. So you'll be out of the shop and back on your lawn in no time.

Of course, the way John Deere mowers are built, you probably won't be seeing him for
quite some time.

The dependable 21-inch self-propelled model has a powerful 4-hp engine, self-charging
electric start and a deep die-cast aluminum deck for efficient, uniform cuts. To save raking,
theres a 212-bushel bagging attachment that fills completely,even in damp mowing conditions.
And with rear-wheel drive and large steel wheels, traction actually improves as the rear bag fills.

The deluxe 21-inch mower is also available in a push-type 3%2-hp model with manual
or electric start. Or you may prefer one of several push-type mowers with an 18-or 20-inch
cutting width.

All are easy to start, built to last, and 1009 factory checked.And all are equipped
with a new safety system that stops both engine and blades if the operator leaves the controls.

For more information, or the name of
vour nearest dealer, call 800-447-9126 toll free
(800-322-6796 in Illinois) or write John Deere,

Dept. 62, Moline, Illinois 61265. A

Nothing Runs Like a Deere




SCIENCE

WORLDWIDE

Researcher does a slow bum

Better fire extinguishers may soon be
available thanks to the research efforis
of Penn State chemist Jim Reuther. He
created a "fluidized bed"” apparatus to
make the research possible. The bed is
a glass cylinder through which a con-
stant stream of gas moves chemical fire
retardants at rates that can be adjusted
with mind-boggling precision—down
to grains per millisecond. Thus, Reu-
ther can do something no researcher
before him could do—determine ex-
actly how much of a given retardant is
needed for various types of fires.

His tabletop apparatus also includes
a pair of metallic boxes that contain
flames fed by any gas Reuther chooses,
such as ordinary household air, meth-
ane gas or any other fire medium. With
his lab setup, Reuther has confirmed
and quantified something most house-
holders already suspected. It takes just
one pound of potassium bicarbonate to
put out a fire that would need 500
pounds of water to do the same job.

Spitballs and domes

If you listen to major league pitchers,
very few have ever seen a spitball. The
pitch is outlawed because it is almaost
impossible to hit and could slow base-
ball games to a near standstill. Curious
as to how baseball players perceive
their environment, | polled 75 big-
leaguers, including 23 pitchers, before
the start of this baseball season. Only
three pitchers admitted ever having
seen a spitball. (All players were prom-
ised anonymity.) Among the 52 non-
pitchers. 39 said they had seen a spit-
ball.

When it comes to stadiums, 46 of the
players we talked to agreed that domes
will enliven the game overall even
though five noted that Houston's Astro-
dome is tough on home-run hitters. Of
course the Astrodome has the longest
distance between home plate and the
home run fence of any domed stadium
in basehall.

Domes in Minnesota and Seattle,
however, have calmed outfield winds
so much that the baseball pops out of
those stadiums for more home-run
action.

b

Retired University of Arizona astrono-
mer Bart J. Bok says the Milky Way—
our sun’'s home galaxy—is beginning
to show some unexpected bulge. Bok
told a recent American Astronormical
Society gathering that observations of
the past 10 years indicate the Milky
Way is probably three times wider than
estimated in the 18705 and as much as
Six times more massive. Much of the

added bulk. Bok says, probably comes §

from the recently discovered galactic
corona, an envelope of dust that sur-

rounds our galaxy.

Handle hands with care

If after working around the garage or
shop all day your hands crack and even
blister or bleed. you may be over-
washing. Robert Warner, Mount Sinai
School of Medicine (New York) profes-
sor, says men who work with paint,
grease and oil generally use the wrong
soaps and wash their hands too much.
He suggests using superfatted soaps
and limiting your hand-washing to no
more than a couple of times a day.

Brits brook American trout
British sports fishermen have been
talking about it for a number of years,
and now British scientists have con-
firmed it. American trout are taking
over streams once reserved for the
brown-speckled native. S. trutta. The
hardy American cousins are the rain-
bow trout {S. gairdineri) and brook
trout (5. fontinalis) American trout
grow faster in hatchery conditions and
tolerate more hostile water environ-
ments, such as heat or low oxygen con-
tent. Surveying recent British scientific
studies of the American invasion in
New Scientist. researcher Stephen
Mills also points out that American
trout are better than the natives at sur-
viving British winters.

Worms tumn in sea cave

About the last thing a diver expects to
find in an undersea cave is a stalac-
tite—long projections that hang from
the ceiling like icicles. They are formed
by slowly dripping water. rich in calci-
um carbonate. A stalactite wouldn't be
expected in the turbulence of the
Caribbean. But it was in a submerged
Caribbean cave off the coast of Belize
(formerly British Honduras) that a diver

Pssudostalactites found in submenged
cave are tubes made by sea worms.

recently found what looked like stalac-
tites. A team at the Smithsonian
National Museum of MNatural History
visited the cave last year and is head-
ing back next month for further studies,
Laboratory examination of what are
now dubbed pseudostalactites show
that they are tubes created by worms
living on the cave roof about 15 feet
below the water surface. How the
undersea tubes are made is a question
expected to be answered after next
month's dive. ™
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When the tournament’s
on the line, better fish Stren.

You'd be the winner right now if only your line had held that
big bass you hooked. Next time, improve your odds with dependable Stren,
from DuPont.

Of all premium lines, only Stren has the best balance of properties |
you need to fight the fish every step of the way. And Stren stands up whether |
you're in heavy cover or around jagged rocks. That’s why pros who use Stren |
win more money year after year than those who use all other lines combined.

Be a winner and pick up a Pak of Stren, available in clear/blue, golden, and

new clear.

Great fishing starts with Stren.



THE PM

WORKBENCH

For your workshop bookshelf

More and more manufacturers seem to
be getting into the publishing business
these days. Most, of course. want do-
it-yourselfers (or homeowners in gen-
eral) to become acquainted with their
products 50 they will buy them,

The result is a plethora of very solid
how-to reading at very little cost or. in
many cases, for free. Here are a num-
ber of booklets and related materials
that are worthwhile reading:

The American Rental Assn. has pro-
duced a series of folders. each explain-
ing which tools can be rented for which
tasks. For example, folder No. 1 dis-
cusses tools for working with concrete,
No. 2 covers plumbing tools. and so on.
The folders are free at all rental centers
that are members of the American
Rental Assn. You might be surprised at
the number and variety of tools that are
available to the one-time or occasional
user,

Readers considering building a man-
ufactured house will be interested in

Fre-Cut International Homes' color cat-
alog, which shows more than 40 mod-
els to choose from. All of the homes are
built using their exclusive Thermo-Lam
wall system. To get their catalog, send
$5 1o Phil Greger, Pre-Cut Intermnational
Homes, Box B8B6-FM. Woodinville,
Wash. B8072.

Living With The Sun. a booklet that
describes the benefits of passive solar
energy in home design. includes 50
full-color photographs of passive solar
homes. To obtain a copy. send 31 to
PPG Industries Inc.. 1 Gateway Center,
10 North, Dept. PM-583, Pintsburgh,
Pa. 15222,

Another useful offering is a 22 X 34-
in.. all-in-one hand tool reference wall
chart tailored for the professional, do-
it-yourselfer and shop classroom. The
well-illustrated chart pictures 86 differ-
ent hand tools. It's $1 postpaid from
Hand Tools Insttute, 25 North Broad-
way, Dept. PM-583, Tarrytowrn. N.Y.
10581.—H. W

Nostalgic brace and bit

Like many woodworkers. | have secret-
ly wished for an old-fashioned bit brace
that | could use on projects in my own
shaop.

My dream was realized with this
handsome and exact reproduction of a
brace from another era. This nostalgic
boring device is made of solid teak with
brass bindings.

To make my occasional forays into
yvesterday’'s shop habits even more
romantic, | have also added the spoon
bit set, which consists of nine bits in a
handy protective canvas carrying roll.

Conover Woodcraft's brace is authen
loaking replica of an old-fashioned toal.

28

Spoon bits are perfect for boring dowel
plug holes. OQld World craftsmen used
them to bore chair legs for spindles.

The bit sizes are e 6. Ve Ve $e. Vs,
% and 1 in. in diameter, and one bung
reamer.

The bit brace (No. C390) is priced at
about £90; the spoon bit set (No. C710)
is approximately $80. Both the brace
and the spoon bit set are available from
Conover Woodcraft Specialties Inc..
18125 Madison Rd., Parkman. Ohio
44080.—H. W.

Thanks to Dremel, Div. of Emerson
Electric Co., 4915 21st 5t,, Racine, Wis,
53406. | spent a couple of hours doing
something I have not done in years—
burning designs in wood. | can say
without hesitation that it's as much fun
as ever—perhaps even more fun,

Design is taped to the wood with carbon
below, tmansfermed using ballpoint pen.

The burning in then proceeds. You can
pick from 12 designs that come with the
Dremel kit or you can create your owr.

Kit includes two hardwood slabs, direc-

tions, designs, sandpaper, carbon paper
and woodburning tool with cne point.

thanks to this nifty kit The kit comes
complete as shown and you can start
on a plague as soon as you open the
box. Accessory nibs are available at a
nominal cost for those who want to be
more precise. The kit (No. 1510} sells

for $59.95 at craftsman and artist
stores and at hobby shops.—H W.

If you've come across a new product with some spe-
clal foatures, ket us know about it Write to PM Work-
bench, Popular Mechanics, 224 West 57th 5t., New
York, M.Y. 10018
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Oven stops after two hours

My nephew., the troubleshooter for my
household, suggested that [ write [0
vou conceming my General Electric
Americana  range, model  No.
J7A7CIAV, serial No. DCZ 18035, The
problem: After anything bakes for
about two hours in the lower oven, the
temperature knob light goes out. Then
the “bake"” owven set indicator knob
light goes out. The oven stops heating
completely. After a couple of hours
have passed and the controls have
been reset, the oven will function nor-
mally for a while. Then it goes out
again. I am hoping you might heip

locate the source of my problem —
Mrs. Emma Kuzma, Binghamton, N.Y.

It seems that all of the symptoms
point to a damaged oven selector
switch. Most likely contacts M and L1
on the switch are badly pitted. causing
grratic contact during the bake cycle,
When the switch opens, all power is cut
off 1o the bake and oven indicator lights
and to the transformer. You and your
nephew might want to change the oven
selector switch together. The part
number is WB22X55. It is still available
through General Electric service cen-
Lers.

Repairing molded plastic

I have a Whirlpool refrigerator, Model
EDT201ZK. I have a problem with the
molded plastic door liner. The liner has
broken ar the point where the shelf rail
that contains stored items is attached.
The rail has simply pulled out of the
liner. There is also another crack on
another shelf, This makes the shelves
unusable and reduces the storage
capacity of the unit. ['ve been unable to
find an adhesive or method of repairing
the door adeguately.—John W. Mc-
Coy. Sumter, 5.C.

Unfortunately. I know of no satisfac-
tory method of gluing your door liner.
It is subject to both torsional and longi-
tudinal stress; it also supports the door
1o a certain extent

The only real way to correct your
problem is to replace the entire inner
door liner. The liner is available at any
Whirlpool service or parts center. The
part number is 4825£8. It's about
£58.

Refrigerator fan switches
1 have received several letters concern-
ing burmed-out fan switches on Mont-
gomery Ward side-by-side refrigera-
tors. The manufacturer makes a fan
switch elimination kit which can be
used on 1974 and older refrigerator
models. The kit eliminates the switch
and lets the fan run constantly.

The kit contains a fine jumper wire
and a cover for the hole in the breaker

30

This fan switch eliminator kit contains 8
fine jumper wire and cover for the hole.
trim. The part is No. 69340342; it can
be ordered through any Montgomery
Ward store or catalog for $3.

Storing appliances

[ am going to be overseas for three
years and plan to put my washer, dry-
ar. stove and refrigerator into storage.
How should they be prepared?—Larry
L. Cromer. Sumtar, 5.C,

Ideally, appliances should be stored
in a cool, dry place to prevent any pos-
sibility of rust. Cover the appliances
with a blanket or dropcloth to keep the
dust off Cauton: Store appliances
where children don't have access.

Washer: Unplug the washer and
remove the rear access Service cover.
Disconnect the drain hoses at the
pump. If the machine is equipped with
a self-cleaning filter. remove the drain
hoses from it also. Allow all the water
to drain from the pump, hoses and tb.
Disconnect the water fill hoses.

Dryer (gas and electric): Use a vacu-
um cleaner to remove any lint that may
have accumulated in the filker or the
exhaust duct in the dryer. Note: On a
gas dryer. when disconnecting the gas
supply from the dryer, cap the gas line
tubing going into the dryer using a %-
in. black iron pipe cap.

Range (gas or electric): Clean it thor-
oughly. If you have a self-cleaning
range, position the door-locking mech-
anism in the bake (open) position. Cap
the gas line of a gas range using either
- or %-in. black iron pipe cap
depending on the manifold pipe size.

Refrigerator: Clean the interior with
a solution of baking soda and water.
Clean the water collection pan under
the refrigerator, if there is one. Spray
the door gaskets with a silicone lubri-
cant. The doors should be left ajar a
few inches. You might oy taping a
piece of styrene foam between the
door and the cabinet to keep it open.
Most modern refrigerators close by
magnetic seal. which can be pushed
open easily from within. However, asa
safety measure for curious children. tie
a rope through the handle around the
propped-open refrigerator so the sty-
rene foam can't be pried loose easily.

To absorb moisture or odors in the
refrigerator, use crumpled newspaper
and baking soda on the shelves,

Electric shaver parts update
Following is the latest on the company
supplying parts and service for electric
shavers listed in How To Repair An
Electric Razor (page 132, Feb. ‘83). The
company is: Authorized Appliance Ser-
vice, 290 Rte. 18, East Brunswick, N.J.
DBE16. o]

If you have a problam with any appliance, send your
fquestion, along with the model amd serial numbers, 1o
Appliance Clinie, Popular Mechanics. 224 West 57th
S, New York, N.Y. 10018, Sorry, it leers canpor
be answered indivicdwally. Problems of wide interast
will be discussed in this column.
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Do-it-yourself prefinished parquet ﬂ

A golden lining

The Salon Goldfilter [ auto-
matic drip coffeemaker fea-
tures a European discovery
for delivering tastier cof-
fee—a 24-karat gold-lami-

nated filter basket This
unique filtering system re-
quires no paper filters and is
claimed to brew fine-fla-
vored coffee,

The Goldfilter I, priced at

£47.50. automnatically brews
from two to eight cups of
coffee. A warmer plate
maintains the temperature.
The Goldfilter 11 is at gour-
met shops and major depart-
ment stores. For informa-
tion, contact Joanna Cum-
berland. Salton Inc.. 1260

Zerega Ave., Bronx, N.Y.
10462,

34

ooring

Now there’'s a hardwood
parquet floor designed for
do-it-yourself installation in
high-traffic areas of your
home such as foyers, hall-
ways and game rooms.

Manufactured by Nor-
wood, the flooring has a
durable paste wax finish
which the maker claims cre-
ates a low-maintenance,
mar-resistant surface,

The %e % 8% =X 11%:in.
solid oak rectangles are in-
stalled just like vinyl floor
tiles, using a mastic adhe-
sive, The mastic is troweled
onto concrete or a plywood
subfloor, then the square-
edged tiles are laid down.

Norwood parquet flooring
comes in light and dark
(shown) oak styles. The
flooring is at home centers
and lumberyards in 50-sq.-
ft. bundles for £1.89 per sq.
ft. For the nearest dealer,
write to Norandex Sales Co.,
7400 Northfield Rd., Cleve-
land, Ohio 44146.

Once is enough

Red Devil's Onetime spack-
ling compound is formulated
to produce a finished, ready-
to-paint surface in a single
application. The manufac-
turer claims that Onetime
won't shrink, crack or need
sanding prior w0 painting.
Onetime is especially helpful
for large holes, which usual-
ly need a few applications.
Onetime is at hardware and
paint stores in Ye-pint ($2).
pint ($3.12), quart {$5) and
l1-gal. ($13) containers.
From Red Devil Inc., 2400
Vauxhall Rd.. Union. N.J.
07083,

Columbus Coated Fabrics has introduced the Satinesque col-
lection, a new line of fabric-backed vinyl wall coverings from
Wall-Tex.

The Satinesque collection offers a wide selection of
designs from oriental and Victorian to classic and contempo-
rary. Textures range from sleek metallics to nubby tweeds,
all in an array of new colors. The new wall coverings come in
156 patterns, making it easy to carry a color scheme from
room to room. The wall coverings range in price from $9.95
to $21.95 per roll (27 in. wide ® 15% ft. long). For details,
contact Columbus Coated Fabrics, 1280 North Grant Ave.,
Columbus, Ohio 432186, ™
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Only NRI Gives You This Kind of Training and Equipment.
Only NRI Gives You So Much Professional Preparation

Build this 25" Heath/Zenith color
TV with infrared remote control
and in-set space phone.

Only NRI gives you so much of this
kind of practical training with equipment
you learn on and keep. Learn by doing.
That's the way to make it interesting, that'’s
the way to make it enjovable, that’s the way
to get the hands-on experience and
know-how you need,

Hands-On Training For Real
Bench Experience and Priceless
Confldence

You start with experiments and demon-
strations on the unique NRI Discovery
Lab. You learn basie circuit wiring and
soldering techniques, and then quickly
move on to more advanced concepts as
you come to understand electronic theory,
solid-state devices, digital systems, and
microprocessors. You learn by actually
building and observing the action of cir-
cuitry you'll be working with in real-life
situations.

Exclusive NRI Training on
VidegTape

In addition to profusely illustrated les-
sons, you get NRI's Action Audio cassette
to “talk” vou through the use and opera-
tion of the professional digital multimeter
you receive as part of your equipment.
Even more exciting are your NRI Action
Video cassettes. . . videotaped lessons
that show you graphic presentations of
electronic systems, vivid closeups of ser-
vicing techniques and professional
“shortcuts” to study and replay as often as
you want.

Perform state-
of-the-art experiments
using your NRI
Discovery Lab®,

control videocassette re-

Lapes.

You Get a TV, VCR, DMM and More
Equipment To Keep
You alzo build vour own 25" Heath/!
Zenith color TV, a state-of-the-art unit
that includes infrared remote control, a
Time Control Programmer and the incred-
ible Advanced Space Phone that lets you
telephone from your chair. Using the vid-
eocassette recorder that's included as part
of your training, vou learn how to adjust,
service and repair these fast-selling units.
Your front-loading VCR features up to
6-hour recording capacity, remote control,
and pmg;ra:mnab]e touch-button tu.mng
The digital multimeter you receive is a

truly profe essional instrument you use in
experiments throughout your course and
as a key servicing tool on the job. Using it
along with the NRI Discovery Lab, vou'll
learn how to measure mltage. current,
and resistance and how to use it to diag-
nose all types of servicing problems.

Advanced Systems Demand
Advanced hniclans for
Service and Maintenance

The art of TV/Audio/Video servicing
has taken quantum leaps into the future.
Now, successful technicians must under-
stand advanced concepts like digital con-
trol, electronic tuning, laser video discs,
microprocessors and more. NRI gives you

e tramning vou need for success. . .
state-of-the-art concepts and practical,
hands-on experience working with the
]ngb'ld of equipment vou'll encounter on the
job.

Learn servicing with remote

corder and NRI Action Video

For a TV/Audio/Video__Servicing Career.

Learn how to diagnose
problems using a professional
Jla-digit multimeter.
Exclusive NRI Action
Audio instructions,

(el complete in-
] struction in TV,
s VCR, video disc
plavers, audio
equipment, home
video cameras,
and more with G8
vasy-to-digest
bite-size lessons.

7 Decades of Teaching
Electronics Skills At Home
NRI is the oldest, largest, and most
successful school of its kind in the world.
It has pioneered and refined the teaching
techniques that make learning at home the
NRI way one of the most economical and
effective methods ever conceived. You
learn at your convenience as a class of
one, backed by skilled NRI instructors and
carefully designed lessons that take you a
step at a time toward your goal. No urn&
away from your job, no night school gr
no classroom pressures. Yet your tralnmg
is thorough and complete, with a founda-
tion of hands-on experience unequalled by
any other training organization.

Send For Free Catalog Covering
12 Electronics Courses

Our 104-page catalog gives you all the
details. Init. you'll find 2 summary de-
scription of every lesson and photos and
speciﬁcatjuns for every item of equipment
included in your course. You'll also learn
about other fascinating career n-pportum
ties in the world of electronics.
crocomputers, Industrial Elerl'.l‘omts in-
cluding robotics, Communications, and
more.

Mail the postage-paid card today for
your free copy. See how completely and
how thoroughly NRI gets you started on
your tomorrow today.

NRI SCHOOL OF
ELECTRONICS
MecGraw-Hill Continuing
Education Center

2939 Wisconsin Avenue

l*n , ‘
Washington, DC 20016



VIC-20

{(a real computar at the price of a toy)

$134.00

(when you buy 8 programs)

You gel the Commodore VIC-20 compuber for anly
$134.00 when you buy 6 tapa programs on sale lor
only $58.00. These & programs list for $100.00 to
$122.00. You can choose ona of three packs: &
gamas pack, 8 home flinance pack, or & small
business pack The VIC-20 computer includes a full
siza 68 key lypewriter professional keyboard, color
command keys, upperlower case, lull screen aditor,
16K lavel 1| microsoft basic, color, sound and
music, real tima, floating point dacimal, sasy to
read salf teaching instruction book, connects to any
TV, includes consola case,

33K COMMODORE VIC $100.00
with 2% times mor power
You gat the VIC-20 compuler plus we expand the
total memory to 33,000 bytes to give you 2% times
Qg PIOQrAMATING power,

H1K COMMODORE VIC $249.00
with 4 times more power

49K COMMODORE VIC 5299.00
with & times more power

45K COMMODORE VIC
PROFESSIONAL WORDPROCESSOR 5299,
You gel tha powarful VIC-20 computer with expan-
ded mamary — plug wa add The Quick Brown Fox
professional wordprocassar This combbknation
gives you a 48K professional wordprocessor. (B0
column formatting and mailmearga $100 extral

TRACTION FRICTION PRINTER $299.00
Comatar FIT deluxe line printer, prints B%x11 full
size, single sheet, roll or fan lold paper, labels elc.
40, 68, B0, 132 columns. Impact dot matrix, bi- direc-
tignal, B0 CPS.

SO0K MEMORY EXPANDER $79.00

Sixalot — Switch selectable — Reset button — Rib-
bon cabla. A must to get the most out of your
VIC-20 computar.

VOICE SYNTHESIZER $79.00
Makes your VIC-20 talk, VOTRAX based
teaturas found only in 5295 varsiona.

plus

| Add $10.00 for shipping, handiing and insurance. lilinois residents
| please add 6% tax, Add 520,00 for CANADA, PUERTD RICO, HAWAN
1 orders. WE DO NOT EXPORT TO OTHER COUNTRIES.
|
!
i

Enclosa Cashiars Check, Money Order or Personal Chack. Allow 14 days
tor dellvery, 2 to T days for phone orders, 1 day express maill Canada

orders muat be in U.5. dollars.

SALE

PERSOMAL

V I C 2 COMPUTER
TOP 10 ARCADE GAMES

VIC- 10 TAPE PROGRAM SALE!
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Commodore 64 Computer

PROFESSIONAL SOFTWARE

Hame Sale
weoed IOCRITANG pach $68.00
complete Data Base pack

fint e b lmange) §E5.00
Elechome apreansheel pack

{lik@ sEiEalc] 58,00
Accouning pack

ipersonal & business) $49.00
Prosgrarmerers beiper 500
Prosgr mememiineg Ralerence guide SRS
Buric Tuboe §19.55
Typung Tutor 1008

80 column BOARD

BO characiers per lng on the scieen al one lime, In:
cludes wosd procassing pack {lss1 $89.00), complele
data base pack (ks RSO0 Electronic spresdshest
pack jls! 389 000 ALL FOR ONLY 5275

We have over 300 Programs for
ihe Commodore 84 Compuier

WE LOVE OUR CUSTOMERS

* LOWEST PRICES + 15 DAY FREE TRIAL » 80 DAY FREE REPLACEMENT WARRANTY
= BEST SERVICE IN U.S.A. » ONE DAY EXPRESS MAIL » OVER 500 PROGRAMS » FREE CATALOGS

PROTECTO

ENTERPRIZES (vewoveoimcusioness)

BOX 550, BARRINGTON, ILLINOQIS 80010
Phone 312/382-5244 1o order

300.°°

{when you buy the Commodore-64 Computer for $585.00 )

COMPUTER AND SOFTWARE COMMO DORE 64

{mors power than Apple || at half tha prica)

FREE
FROFESSIONAL
SOFTWARE

You gel the extra powerful Commodare-84 compuber
(84,000 byles RAM plus 20,000 bytes ROM). Full size
86 key lypewriter keyboard, 320 x 200 high resolu-
tion graphics, text ia 40 columns by 25 lines. 1000
displayabla characters, B moveable sprites, pro-
grammable synihesizer (4 wave forms, full ASDR). In
addition 1o these featuras we give you FREE PRO-
FESSIONAL SOFTWARE VALUED OVER $300.00.

PROFESSIONAL WORDPROCESSING
PACKAGE
This wordprocessor s spacially designed for the
Commaodore-§4 utilizing the latest lechniques.
Allows powerful text editing capabilities without
long howrs of orlentation of training. Complats cur-
sor and insert/delete key controls are used, Block
movemanl andior duplication, line mserion andior
deletion, automatic centering. margin saitings, tab
setlinga, copy, disk or tape handling, and all prinlas
types. Up 1o B8 continuous pages of texi can ba
outpul to the printer. Liat $88.00.

COMPLETE DATABASE PACKAGE

A user friendly dala base sysiem that makes in-
formation easy to find and siore. You can add,
change, delete, and search for data. Print the in-
formation on a prinder in any format desired. Whan
combined with the word processor pack you have a
powarful merge program that allows custom
documents and personalized malling lists. List
508,00,

COMPLETE ACCOUNTING PACKAQE
(Homas or Smail Business)

This general ledger program is perfect for sman
business as well as home. It utilizes a double eniry
bookkeaping System. You only need enter one tran-
saclion and the compuler will handle the other. Al
accounts are user defineable and will build for 1
year, resulting in a lile of all transactions by ac-
couni number, month and year to date. Each monih
a curranl month's transactions can be viewed al any
time (98 accounts 187 enirias par month). With this
accounting program you will be able to monitor
your financial growih as well as your expenses. Lisi
$50.00,

COMMODORE-44 PROGRAMMERS
REFERENCE GUIDE

This is the In-depth guide ihal goas inlo the haart
of the B4. All aspects of the basic and maching
language are covered. (A must for anyons wishing
to program the Commodors-84). List $20,95,




How To Install
Your Own Phone

If you have questions about how to install
your own telephones, we've got the answersl|

ow that you can buy and install your
own telephone, how do you go
about it7 Here are some of the most asked
questions—and answers—about phones
and their installation,

s What Is a phone's Ringer

= Equivalency Number [REN)
and why do | have to report it to the
phone company?
A. The REM. which 5 In a new

s phone's operator’s manual andfor
on the phone isell, indicates the type of
ringer circuit in the phone. For operation of
is lines, the phone company must know

In order to comvert a four-prong jack to one
that will be able 1o accept a modular plug,
it's necessary for you to buy & modular con-
verter, The modular plug from the telephone
will then be able to plug into the converter
[below and inset above|.

OUTMODED —
4-PRONG -
JACK =

COMVERTER
[PORTABLE|
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the type and number of phones you're
LIsing,
Q =« W all phones work on every
w line?
» No, not all phones are the same.
w The phone systern wses a form of
frequency detection so a phone wall fing.
For “A™ or residential senvice, the tone is 20
kHz. “B” or “C" service phanes need a dif-
ferent tone and waon't fing on an “A” line.
Maost people want the “A™
a Speaking of phone lines, |
s have heard that the more
phones you Install, the poorer the ser-

vice on the whole line, if all the phones
are used at once. s this true?

s Yes. The phone company uses 3

m system which supples 48 wols
and between 20 and 35 milliamperes of
cument, which provides excelient service for
one phone. As you add extra phones o the
line. you are diading this current and volt-
age further and the quality of the service
deteriorates, Usually, no more than six 1o
seven phones may be in a house and
plugged in At once.

s We often have many listeners

= ©On a conversation, Is there any

INSTALLING A MODULAR JACK

A terminal block (above) is found in older homes.
It mist be replaced with a modular jack. Once
that replacement has been made, it's relatively
easy o add your own phones.

Taking the top off the terminal biock reveals col-
or-coded wires. Carefully unscrew the terminals
sufficiently to loosen wires, and then remove
unit from your baseboard or wall,

Artach the modular jack’s base to the wall and
then antach the wires in the same color-coded
manner as before. Tighten screws and see that

Snap-fit the connections from the jack cover to
the base terminals by simply following the color
code. All that you have [0 do next is 1o attach
the jack cover and you're finished iwith the job.
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way to Improve the quality of the
phone service?

a Yes Insiall a speaker-ype phone,

» which allows marny listeners (o
hear a corversation. It should hawve an
ampiified output so all can hear the conver-
sation. in this way, the phone line sees anly
one phone “off the hook™ at a time and
signal guality improves.

Going modular

Q s I've decided to modernize my
s home to accept the new mod-
ular plug phones. How can | convert
them?

s The phone company and marny

s electronics and department stores
sell conversion covers for the standard type
424 terminal block. A converter consists of 3
new cover contaming a modular outlet and
four color-coded, snap-on clips. These are
snapped onto the terminal scews in the
block, according to color, and the cornver-
sion cover s tightened down, Thats all
there is to it.

s But what Is a Type 42A terml-

s nal block?

a This is the oid type of baseboard

s connector that a telephone has o
be wired to. When you take off the cover,
you will see four terminals with four differ-
ent color wires aftached, The placerment of
those colored wires is crudial because they
are the key to proper phone hookup. For
many years, the phone system has used
color-coding as a way 1o simplify and speed
installation.

As a result, when you are installing any
Comversion device, You must remember o
maich the cotors of the wires 1o the proper
temminals.

Q s And, what, specfically. s a
= modular plug?

u s little more than a snap-in plug

s ‘with four conductors in the tip. It
mates with a cannector inside a modular
Jjack or convener.,
Q s Why did the phone company

= make the change to the mod-
ular plug in the first place?

s According o the Amernican Tele-

s phone Co. [ATC) it was the result
of an FCC ruling which mandated stan-
dardization between the many phones on
the market. The result is an easier plug to
use.

s« My house doesn't have terml-

s nal blocks; It has two types of
phone outlets, four-pronged Jacks and
flush-mounted terminal blocks. Can |
convert them?
A a Yes Its easy [ convert a four-

s pronged jack by using a modular
corwverter. For the flush-mounted terminal,
youll need a Aush-mounted modular jack
corverter. Simply rermove the old jack, leav-
ing the waires hanging free, and then install
the new bracket and snap-on clips. When
this is done, insert and fasten the new mod-
ullar jack and reinstall the faceplate.
Q. | have a wall phone and would

s llke to install a new, modular
type of wall phone. Is there any way to
do this?

s Convering a wall phone oltet

s inolves removing the old phone
by shiding it up and away and then remav-
ing the old base plate. When this is done,
simply remowve the old outlet, leaving the
wires hanging. Next, install the new bracket
and attach the wires to the converter plate
by their color code. \When this s finished,
tighten the converter inlo the bracket and
attach the new base plate. After this is done,
slide the new wall phone over the clips and
the job's all done.

« Can | Install a modular plug on

s an existing phone?

a Tes, the phone company supplies

s a modular plug corverter which
will tum your nonmedular phone cable into
a modular one. It requires that a four-wire
cable be spliced according o included
instructions, into the corverer, which is
then closed permanently.

Extending the wiring
Q. What Is a network Interface

s and how do | Install phone
wiring from it to other areas of my
home?

s The netwaork interfface contains a

m firy integrated circuit which pro-
tects the phone network from hamn by
user-installed equipment. It is the demanca-
tion point between the phone company's
equipment and prvate home wining. It's
easy [0 install wiring beyond this point with
a4 wire junction (see photo). Mount this
device near the interface, so they can be
connected by the short modular plug cord
which is attached (o the wire junction,

When this is done, determnine the wiring

paths for your home’s new wirnng and then
run this wiring through the walls of your
home ta the areas where you are installing
new phone outlets. After the wires are run,
sirip the owter covering off the ends of the
vanous cables and expose the four conduc-
tors inside each cable. Leave the insulation
on these thin wires and install them in the
wWire junction according o their color cod-
ing. After you replace the cover, your house
is now all wired for phones. Older homes
may simply have a terminal block instead of
a network interface,

Q.Wmmlrmmmmlg
s through the walls, Instead of

under the carpet or along the base-

ACCESSORIES
YOU'LLNEEDTOINSTALL
YOUR OWN PHONE

MODULAR JACK
CONVERTER
{PORTABLE]

e MODULAR JACK
CONVERTER
[FLLSH-AACUNTEDS

oyl A 1'3;'.'!
0

WIRE JUNCTION

g

MODULAR JACK
CONVERTER
(PERMANENT)

s L L)

RIS F i LS R S
MODULAR JACK
WiITH COVER

MODULAR JACK 1

Adding a phone is easy if you
a use the right equipment. The
b portable modular comeerter
i Just plugs into one of the oid-
1| er-styte, four-prong jacks, and
1 it can be moved from room to
room. The permanent modu-
lar converter has four snap-
on connections that attach o

. install a compietely new

lar wire junction wall plug into
a modular jack and aliow you
to run two additional phone
lines. \Wall phones can be

lar jacks wath built-in covers
that keep the dust out of the
¢ 3 :
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HOW TO EXTEND TELEPHONE SERVICE THROUGHOUT YOUR HOME

Here's how to instafl exira extension telephone
lines in your home. We show [right] how incom-
Ing phaone line goes to phone company”s. trans-
former and then 1o an existing jack of network
ireterface [1 ). At this point you may have to con-
viert the jack to 3 modular one, a5 detalled pre-
viously. Then connect a modular wire junction
[2)- One line from the junction may connect to
a new jack and from there (D another junction
{3). Note how the junctions simpiify the wiring.
Some jacks will have phones normally plugged
in. Other jacks [4) may have a phone camied
between them. These jacks should be the cov-
ered type.
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board? Also, what type of wire should steam and hot water pipes or heating Buying your own phones

I use?
A. It's best to use the phone comparty

s supplied, colorcoded, fourcon-
ductor wire. This way. It's easy to make sure
the wiring Is comect Running this wire
behind the walls ensures maximum prolec-
tion and prevents an unsightly tangle. Run-
ning it under the fug, on the other hand,
means there’s more chance for damage as
people walk on it Further, it can leave a
ridge in the rug. Baseboard mounting s
accepiable, provided you run the wire out
af any potential walkways and it is secured
to the baseboard with insulated staples.,

s Is there a maximum distance |

= can run a wire from the net-
work Interface or Junction box?

= According o ATC, the maximum

= lirmit, before the line resistance and
voltage loss become too great o run the
phone, is about 250 feet

s Are there any other cautions

s of which | should be aware?

a According to the phone comparny,

- a person installing a phone should
be sure the installation complies with local
building regulations and the Natonal Elec-
trical Code. Avoid placing telephone wires
in pipes, conduits of companments con-
taining other electrical wiring. Never place
telephone wiring Near Dane power wines of
lightning rods, antennas, mansfommers,

POPULAR MECHANICS = MAY 1983

ducts.

Before you fasten any wire 1o metal sur-
faces—siding, recreational vehicles or mo-
bile homes—be sure that no hazardous
voltages are present on the siding or other
conducting surfaces. And, you must never
run wirng between structures where it may
be exposed to lightning. Further, avoid
damp locations or any place where wiring
wolld allow a person to use a telephone
while in 3 bathtub, shower or swimming
pooal.

MNever use telephone wire runs to Suppor
objecs. Be swve that wire is enclosed in
electrical tape 0 protect it when it runs
SCross gratings or other rough metal objects.

When drilling through walls or fioors be
careful to avoid contact with concealed
pipes, other electrical wiring or similar
iterms. Also, you should avoid running
wire 0 temporany structures or to any
locations that are not easily accessible, or
arywhere the wire will be subject to
mechanical stress or pinching such as
through door jambs or window sills.

Finally, keep wire runs as short as pos-
siple o avoid interference with your
phone systern and never splice one length
of wire directly 1o another because it can
cause interference on your line, Instead,
use wire junctions or modular jacks for
multiple connections.

s Do | have to notify the phone
s company about the type of
phones | buy? i | do, what Information
do | give?
A. According 1o law, you must give
s the phone company [your local
business office] the ringer equivalency
number and FCC registration code of the
phone,
Q. | calied the phone company
= and they told me our system
uses pulse dialing. What Is It?
A. It's a type of senvice which is asso-
s ciated with rotary phones. Inside a

A wire stripper tool, available from the phone
compary, is a handy device. The tool, which has
a buiit-in measuring scake, aliows you o strip a
multiconductor cable without damaging the
wires. Afterward, you can use it for other jobs.
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dial-type phone |(called a rotary) there 5 a
set of electrormechanical contacts which
ums the number dialed into a precisely
timed sequence of electical pulses. They
are sent through the phone line to the cen-
tral office where they are decoded

s Can a pushbutton phone, llke

s a Touch-Tone, be used on such
a puilse system?
A. It depends. If you have a unit from

s the phone company [any Bell-
brand unit} it will work comecthy. And, if you
have a phone which has a pulse/DTMF
switch it too, will work comectly in the
pulse mode.

| |
Q s What is "DTMF?”
A. It's Dual-Tone, Mulb-Frequency
» phone senace. With it two tones
are generated every me the buttons are
pushed. These tores are translated o
electronic equialents and are sent through
the system where they are decoded at the
phone company’s cenral office. A rotary
phone will work on such a system because
the system still recognizes pulse dialing.
s What type of phone should |
» buy?
s With the wide variety available
s [oday, the choice is up o you, but
we would think a desk or Tnmiine-type of
electronic phone, capable of DTME, is best
from a long-range reliability standpoint

i

L3
P !

Aryone who goes to purchase new telephones
will find a tremendous assortment of styles
readily available at marny different outlets. Now-
elty phores such as Pac-Man (1) dress up a
teer-ager's room; leather<lad Genie (2) offers

Advanced capability phones may contain
other featwres such as memory dialing,
“hold,” automatic dialing. redialing of a
busy number and display of the time, date
and cost of a call

a Doesn't the phone

company
n offer such special phones? If it

merican Bell Consumer Products
concept in the area of home tele-
phones—the Genesis “telesystem.” The
Genssis and Touch-A-Matic phones are
the first products of this new company.
The modular telesystem allows for
various units to be plugged intothe basic
phone to increase the services it offers.
The Touch-A-Matic features such things
as storing the last number dialed. auto-
matic redial on buosy, touch-sensitive
keypad, color-coded emergency buttons
and a 12-digit phone number memory.

Personal Telecommunications On The Way

Genesis adds to this with a plug-in,
alphabetic keyboard (the right half of the
phone pictured abowea).

The full-fledged Genesis system uses
sophisticated, computer-style modules
{one is shown in front of the phone)
which can add more memory and func-
tions. But the keyboard is what really
makes the Genesis so exciting. Imagine
banking from your home, ordering from
a catalog and more. Whether these ser-
vices will be available remains to be
seen—but the Genesis telesystem is
ready and waiting. —N.5.

L

new materials for your decor; exscuthve-style
phones [3) look at home atop a busy desk; and
a cordiess portable phone [4) lets you roam
{Phones 1, 2 and 3 are from American Telecom-
munications Corp.; 4 is from Cobra Inc)

does, why should | buy a phone with
such features?
A. Yes, the phone company does
n Offer phones with features such as
memary or “speed” dialing a list of phone
numbers—or senvices such as call-waiting
and call-fonwvarding—but all these are exira
cost oplions on your monthly Bill. In the
lorg mun, owning your own phone with
these features will save money
0 s | want to Install a portable
s phone (cordles). Are there
any speclal actions to take?
A e [f your phone winng is comectly
a installed, no special precautions
are needed. All you do is plug in the base
unit o an a.c. outket and plug the modular
Jack into i receptacle. The base unit should
be installed away from any fuorescent
lighting or any nype of elecrical motor
because you run the risk of picking up trans-
former hum on the phone's signal to the
ponable handset
a Cordless SESM Conve-
= nilent, but expenshve. Can | get
such convenlence at a lower cost?
A. It depends on your needs. If you
s Only need o recene calls remotely,
there are cheaper models of cordless
phones which do not have a dial on the
remole handset. With these you can
answer your phone from your back yard,
for example, but cannot place calls.
= Wil | need a special system to
s take advantage of these cord-
less phones?
s A cordless phone may be used on
s any modular systemn. They reguire
no special installation.

Q: When should | start?

[ |
A s There's no tume like nowl o
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Over 10,000 drinkers across the country
have compared the taste of Imported Windsor
Canadian to the taste of Seagram’s V.O.

And they chose the mild, smooth taste of
Windsor over V.O.—57% to 43%.

If you're a Windsor drinker, that will
come as no surprise, But if you're not, try the
taste of Windsor and find out for yourself
why it's the Canadian that stands alone.

You can’t beat rhemuteu:medsar And
you certainly can’t beat the price.
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Free srom (JUIKRETE

...your answers for completing nearly
any home concrete construction

or repair project

...at your hardware, bullding

supply or home center.

You can sel posis, complete steps,
sidewalks, walls, patios, other
projects with free folders. Tools and
supplies needed are listed with
complete instructions.

=\ Repair Concrete
W) and Waterproof

W TRESE EINY 10 U OO B POurEEs R makery

Repair broken concrele, plug
leaks in walls, sel bolts, anchor
railings. Free Instruction sheets.

w1 RS

Lot ll':-i-\'H

tHe [JUIKRETE - companies « atianta, Georgia 30345 S FiEm

HEAVY DUTY SPLITTERS

More
————Datent valve
per nllar H automatic return.
hy Ilu.nql?c 2 stage roller
oll tnnlc. bearing pump.
Hydraulic Heavy duty
| filter. @ rectangular

tube frama.

Low
profile
High spead Replaceabla 13—;341
demountable slide and Splits
wheals. wear plates. 25° logs.

Mow you can have all the power you need o shatter those
stubborn hardwoods, knots and gnaris at a price thal's a lol
lower ihan the competition. Dur splitters are made of the finest

heavy duty components and are built fough to tast. Compare our leatures. then compare
price. Youll see some powerlul réasons 1o buy Mortharn Hydraulics.

15 TON 15 TON 24 TON
High or Low profile, MNew Vertical Modal 10 H.P. motar, 5 cyl.,
24" stroke, 2 stage pump, 24" stroke, auto detent 24" stroke, 12" tires,
high speed wheels, 5 H P valve, high speed auto detent valve,
8" wedge, 8" tube wheels . . . heavy duty H beam
frama . .... $1095 frama .. iod /
$805 $1299
|detent valve optional]

12- model available - $T48 » 24-TOMN high profile 307 stroke - §1580
Send for & Splitter Brochure; or if bullding your own._sand $1.00 for low price parts catalog
NORTHERN HYDRAULICS
Dept. 90523, P.O. Box 1219, Burnsville, Minn 55337
SALE ENDS 8720183 (612) 894-8310

PM
PHOTO
HINTS

Tray divider

When toning or developing prints, it
saves time to treat two at once. But,
wet prints stick together. Suction-
tipped darts from toy guns make excel-

| lent dividers to keep the prints separate
| and increase darkroom speed and effi-

ciency.—A. Weber

Taming exposures

High-speed (ASA 400} film can provide
great indoor shots, although beaches or
SNOW Can give overexposure. A neutral
density filter reduces the light reaching
the film without affecting the film's cal-
or rendition.— Robert Hertzberg

A good way to cook your finger is to
grab an aluminurm reflector after the
photoflood light heats up. Fasten a
four-inch piece of dowel near rim of
bowl. using a wood screw from inside.

—Robert Hertzberg
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IT DOESN'T TEAR UP THE NATION.
IT TEARS UP A STATE.

AND WHO'S THERE TO HELP PUT IT ALL TOGETHER?

The Army National Guard of Kansas. Or Mississippi. Or
wherever that emergency may be.

You see, the Guard is the military branch that's first to come
to a state’s rescue.

The Army Guard is trained as a partner of the Army in case
of national defense. Then it puts that training to work to protect
your state and community.

Won't you join us? Two days a month and two weeks annual
training [after your initial training] lets you earn extra income and
learn new skills while you protect everything that's close to you.

For more information, call your local Army Guard recruiter
or call wll-free BOO-638-7600" And see if we can put it all together
for you. *In Hawaii: 737-5255; Puerio Rico: 7234550
Guam: 477-9957; Virgin Islands [151 Croix)

TT3-6438; New Jersey: B00-452-5784. In
Alaska consuli your local phone directory

The Guard is
ﬂ:m_trina at_ its l:gsl.

=




NEIL SHAPIRO

PM ELECTRONICS
NMONITOR

MTV adds a new dimension to music

To the crisp strains of a forceful. yet
haunting, rock melody, a lissome girl
slithers in a sinuous path across the
deck of a sailboat as it races through
crystal clear tropical waters. Body-
painted in stripes of azure, green and
mutad gold which boldly outline her
facial features, then swoop down to
delineate her bikini-clad form, she
moves like a dream. a phantasm from
another dimension somehow called up
by the magic of the music arund
her.

The song is Rio. the rock group is
Duran. Duran and the medium is the
most exciting new art form to hit enter-
tainment TV since anyone ever loved
Lucy. It's MTV, or Music Television
Metwork. From its beginnings in 1981,
MTV has grown from supplying ap-
proximately 300 cable TV companies

to being a video offering which reaches
over 9.5 million subscribers on 1,300
cable affiliates.

Its growth has been little short of
phenomenal—its programming is phe-
nomenal. By adding pictures—video—
to the music of today, the artists have
evolved a new art form. Special effects.
as well as imaginative themes, have
allowed them to illustrate their ideas
and add yet another communication
link between artist and audience.

This is not the Rockettes.

Groups like Men At Work (on their
video hit Down Under) cavort and sing
their way out of one surrealistic setting
into another, sort of like the Kingston
Trio trapped in the Twilight Zone.

This is not a variety special.

“Is this music?’' a few people
exposed to MTV have been heard to

mumble. “'Where are the instruments?
They're not even mouthing the lyrics
properly.”

Back in the 1600s, [ can imagine
there were people who picked up the
Gutenberg Bible and mumbled, “'ls this
a book? Where are the hand-lettered
texts? Did a monk pen this?” MTV is as
much the wave of the musical future as
movable type was, in its first days, the
beginning of modern book production,

Video is now an integral part of
music. Already, many rock groups are
releasing on videodisc as well as audio
records. And it is not solely a rock phe-
nomenon. The Mashville Network is on
cable now, too. Can classical music be
far behind?

Well, we'd like to examine this in
more depth. but Joan Jett is on the tube
singing Crimson And Clover. and we
don't want to miss her taking a bite out
of the tulip.

Robot wars heat up

More and more people are making
robois for America’s homes and busi-

B.O.B. (above) is the latest in new robot
designs manufactured for homeowners.

nesses. Not the arms-only. totally-lack-
ing-in-personality robots that man such
things as automotive assembly lines:
These robots want to be members of
your family,

The latest (shown here) is B.0O.B.
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from Androbot Inc. His name stands for
“Brains On Board” and his actions are
programmed by the user by means of
his three. 16-bit BO88 microprocessors.
Besides the microprocessars, he also
has two infrared scanners. This allows
him to scan his environment and distin-
guish between living and inanimate
objects (as long as your stove is offt).

B:0.B. js the latest offering in home
Robotics. However, what can he really
do for you?

To quote from B.0.B.'s press release,
“B.O.B. (at $2.495) may walk up to a
guest. crack a joke. sing a song. or
guote the daily stock market totals.”
Mmmmmmm, sounds like an advertis-
ing salesman to us. ™

STATIC-RESISTANT
CARBOMN COAT

The composition of videotape differs markedly from film,
although the two feal much alike. Film relies on a
photographic emulsion to capture an image; vid-
eotape uses a layer of magnetic oxide to record
images. This oxide layer is one reason why
videotape is more expensive than film.

More than skin deep

PHOTOGRAPHIC
EMULSION

ACETATE
BASE
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Regular, 1 mg. "tar™, 0 .2 mg. mconne
av, per cigarette, FTC Report Dec. ‘81
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Warning: The Surgeon General Has Determined

” % tarfm That Cigarette Smoking Is Dangerous to Your Health.
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" Ford 'm:qons The bast -selling wagon Hnaup
in America.

The Wagonmaster tradition began at Ford over
halt a century ago with the original 1929 "Weoody"
wagon. And since 1949, a million more people
have bought Ford wagons than any others#
Today, Ford's '83 lineup otfers the latest in innova-

tive wagon technology

New LTD. Reshaped. Refined.
The 1983 Ford LTD wagormn
Reshaped and refined to be the
“most remarkable LTD
wagon ever. It's smooth
- and gerodynamic on
‘the outside. And inside,
there's plenty of room
toride in quiet -:amfun




"And, of course, there's Tols of room for cargo, -
too. In fact, LTD has more cargo sp-uce than any
American-built wagon in its closs

‘Ford Country Squire. Even empty,
it's loaded with luxury.

Rich velouriabrics and supa!sdt vuwl thﬂ.',k
carpeling afitd warm woodtones create a quiet

place to ride and melax There's comfortable pas-

senger room foreight with the Dual Facing Rear
-Seqts option. Country Squire even has cargo

space neo other siation wagon builder in
Amernca can match Andthis year the Country

Squire can be equipped with a new heavy-duty

trailer towing package that will tow up to

5.000 1bs.

“WAG ous

“Ford Escort. The has!-salling*‘-wugon in

America, year after year.
~Foriva3d, the Escort wagon features loads of new

- improvements, ranging from a deluxe sound

insulation package to a tuel-conscious shift indi-
cater light. .

And the front-wheel dﬂm Esc:mt combines the
use of high-strength low alloy steel with g unique
CVH engine to give excellent fuel efficiency

EFA
2% Q9%
For comparnson: Tout mileage may ditter dépandingan gpeed
distance and weathier Actucifughsoy mileage lowe: .
Whether you buy or lease. see the new LTD
Ford Country Squire and Escorl wagons atyous
Ford Dealer. . the Wagonmaster
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HINTS
FROM
READERS

Keeping the light

The flashlight in my car used to switch
on accidentally, killing the batteries. |
solved this problem by reversing the
position of one of the batteries. Now, if
the switch gets bumped on, the light
fails to operate. thus saving the batter-
ies.—Howard E. Moody

Reducing large timbers

Here's my technicque for cutting actual
size 8% 8 timbers on a table saw: 1. Use
a Y- or ¥-in-wide dado head set 2 in,
deep and cut out the umber's center
section to within 2 in. of each side. 2.
Install a rip blade, position the timber
on its side and rip off the 2-in.-wide
side runner. 3. Reposition the timber
and rip off the remaining 2-in.-wide
runner, The timber is now a G6x8.
Repeat the steps to reduce it to a
6x 6 —Jon Gullett

1, CUT OUT 4” CENTER

BxB STOCK

T BE RESAMT
T Gk
J
FENCE |
SANY
% = & - . TABLE
]
mt }_ ¥
[ s ]
DADC HEAD

2. TRIM OME SIDE TO &

3. TRIM SECOND SIDE TO &

¢ e
" BLADE

=R GO s T

MOTE BEPEAT THE STEFS
ABOWE TO REDUCE A 4B
TO A fd
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HOMEOWNERS
INSURANCE.

If you're looking for a
dependable power source, it's a
good policy to keep Honda's
EX5500 heavy duty generator
around the house.

With 5500 watts, it's ideal
for main or auxiliary power.
Thanks to a specially designed
OHC liquid-cocled engine, it runs
s0 much more quietly than air-
cooled generators with similar
output, you'll have to hear it to
believe it. And it consumes up to
30% less fuel and oil.

The EX5500 also gives you
the most advanced features

found on a generator today.
Including an Oil/Temperature
Alert system that helps prevent
damage. An Automatic Idle
Control for increased economy.
An Automatic Vbltage Regulator
for steady output. And a CD
Ignition for quick, reliable starts.
So whether your home is
miles away from power, or you
just need a strong back-up, check
into the Honda EX5500. Lock for
your nearest Honda Generator
dealer in the Yellow Pages.

ITS A HONDA

Vewr optirmurs perdarmance e wlely s ecirsnend 1] pou fast] e ST Tarud Defone Dieraley poor Honds Power Prodect

E/F980 imaran vionds Moior (0. line

53



PM OWNERS REPORT:

BY MICHAEL LAMM wesT COAST EDITOR

CHEVY

CELEBRITY

" Glovebor is desiened

by someone who doesn't believe

in Srawf‘.j. "
—TEXAS ENGINEER

T et o i les,
ALl Juncly hine «pp anal

& e Fietee

Lo ol Z'jzdﬂ ™

—TEMAS il FOREMAN

Loty

W i
l"hnk;z'ﬁx {,{

gt 1
I.’L-?xq.thT nueva L
—ECOMSN SCHOOLTEACHER

FM photos: Bill Ashe

Styling and economy are
first rate and it’s a
quality pacesetter, too.

u can buy a stripped Celebrity, but
only from the guy who stole and
stripped it. Even the starkest Celebrity
in your local Chevrolet showroom
comes generously equipped: automatic
transmission, power rack-and-pinion
steering, power disc brakes, seat con-
sole with armrest, AM radio, front sta-
bilizer bar, side-window defoggers and
threa dozen other standard touches.
Each of them is calculated to put this
newest mid-sized Chevrolet on a par
with the best buys from Europe and
Japan.

Chevrolet makes no bones about
who's who and what's what in this very
competitive core of the mid-size auto
market.

The Celebrity boasts of 20 cu. ft.
maore total interior roominess than the
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Interior design and comfort gamered

high praise. Chevy managed fo carve out
exceptonal amount of people roam.

Datsun Maxima and 7 more than the
Audi 5000. It has greater trunk space,
say the ads, than even a Rolls-Royce—
16 usable cu. ft.

The Celebrity borrows heavily from
GM's X-car. It shares the Citation's
basic platform, including its wheelbase,
tread dimensions, and engines. Yet
there's an awful lot that's not X-car—
all the body panels, the suspension sys-
tem, steering, engine and transaxle

mounts, and extensive sound-deaden-
ing insulation.

As in the X-car, Pontiac's injected
Iron Duke Four comes standard, with a
2.8-liter, Chevy-built V6 optional. Most
of our respondents opted for the VE,
which delivers 112 hp against the
Four's 92.

A NATIONWIDE SURVEY
BASED ON 2,089,488
OWNER-DRIVEN MILES

There's also a 4.3-liter, Oldsmobile-
supplied diesel VB available that puts
out B5 horses. Chevrolet had hoped to
offer the diesel V6 at the Celab’s debut
in Jan. ‘82, but due to start-of-produc-
tion problems, the division finally got it
going for 1983. Partly because of this
late start, the diesel accounts for only
1.6 percent of the Celebrities in our sur-

{Please turn to page 56)
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We've got the inside
on ouid ction.

Archilect Wimndel Lown, FAS. Seatle. Wnkangion

: . - ! B g iy
Inside every can of Olympic Stain are specially treated

oils that penetrate wood to give strong protection outside.

Inside every can is the knowledge and experience |

of over half a century. That'’s why Olympic protects ﬁ)‘ 12140
the outside of more hg;nes than any other stain. ? i
And when you use Olympic out- |

side, you'll feel a lot better inside. o IyM P -

Paints and Stains =




OWNERS REPORT: CELEBRITY

(Contirrued from page 54)

vey, and it's not figured into our mpg
data at all.

Owners seemed pleased with their
cars’ fuel mileage. Economy ranked No.
1 as the Celebrity’s baest liked feature
and came in second as a reason to buy.
In our survey, the Celebrity's owverall
fuel economy averaged 3 to 5 mpg
more with the Four than the gasoline
V6. The EPA numbers for the Iron
Duke are 24/39, comparable to the 25/
33 reporied by our respondents.

The Celebrity's $8,058 base price
puts this car within reach of most buy-

Four-cylinder owners complained of inad-
egquate power. V8 owners had no such
complaint and almost the same mp4g.

ers of mid-sized, five-passenger autos.
It's basically the same car, by the way,
as the Pontiac 6000, Olds Cutlass Ciera
and Buick Century. It also competes
head-on with Chrysler's E-class,
Dodge's B00ES, Ford's Fairmont-based
sedans, the AMC Concord and the
Renault 18i.

Yet, the Celebrity costs many thou-
sands less than such European sport/
lwoury sedans as the BMW 528e, Volvo
760, Audi 5000 and so on. Most of the
owners we surveyed paid around
$10,000, and several mentioned GM's
12.8 percent financing promotion as a
purchasing goad.

According to the owners we sur-
veyed, though, it was styling, not price
or interest rates, that brought custom-
ers into Chevy dealerships initially.

“1 fell in love with the Celebrity's
new shape and design the first time 1
saw it,” glowed a California club man-
ager. The car rides like a miniature
Cadillac; it seems to glide down the
road. Acceleration is excellent and rear
legroom is unbelievable.”

An [llinois word processor put it this
way: "I'm wvery impressed with my
Celebrity. | find the performance [of the
four-cylinder engine] more than satis-
factory. Better than that, I'm getting 33
mpg in town! This car has given me no
mechanical troubles at all and its ride is
truly smooth for a smallish sedan.”

A California medical technician:
“The fuel-injected, four-cylinder en-
gine has all the power I need. | drive a
Ist on mountain roads and the front-
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wheel-drive Celebrity handles great.
It's a small car but has lots of room
inside; good ride and very quiet.”

Nearly everyone conceded that the
Celebrity excelled in the silence and
smoothness of its ride. Where it didn't
excel, though, was in negotiating harsh
bumps and potholes. A Michigan die-
maker wasn't alone when he grimaced,
"The standard suspension seems to be
very short on spring travel. The car bot-
toms out easily on rough roads.”

Chevrolet does offer two heavier
duty suspension options: RPO F40
($22) and F41 ($41) for towing and
sportier handling, respectively. But not
too many owners have them.

Even so, a Wisconsin secretary repre-
sented the majority when she wrota, "1
like the way the Celebrity rides and
handles. It's wvery maneuverable—
small-car maneuverability in a car that
doesn't look or feel small.”

Workmanship received commend-
able marks, too. Nearly 80 percent rat-
ed the Celebrity’s workmanship and
overall quality good to excellent. A Tex-
as oil forernan pointed out, "'Flawless
paint, all panels line up and the car has
enough bolts to hold itself together.”

A Minnesota laborer commented,
“The Cealebrity keeps living up to my
expectations in every way,. including
guality. But it’s hard to work on. [ can’t
even see the sparkplugs.”

An Illinois electrician: "My car cost
£12,618 and here 1 am, stuck with a set
of plastic wheelcovers.” And a Nebras-
ka weather officer concurred; “Accept-
able workmanship, but there's an awful
lot of plastic on this car.”

When we asked about interior com-
fort, 8.3 percent of the drivers we inter-
viewed mentioned the fixed center
armrest on the Celebrity’'s standard
interior. 'l wish they'd make the front-

The wide, flat orunk has acres of space.
This car can take a family and their lug-
gage on vacation without a big fuel bill.

seat armrest movable,” suggested a
Wisconsin schoolteacher. As it is, all
models except those with standard
interior have movable armrests.

Az for suggested changes, a Minne-
sota trucker would like a full bench seat
up front, without the center armrest.

{Fleass tum to page 58) |
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By now, Just about everyong knows a radar detecton
needs fots of warning distance to be truly effective. And
ESCORT* delivers. Over hills, around comers, and from
benind. Car and Oriver magazine, in their 1982 test,
went o far as to say: “The ESCORT, a perennial fay-
orite of these black-box comparisons, is still the best
radar detector money can buy” But there's more o
the story.
The Plot Thickens

About @ year ago, & radar detectors began picking
p a new type of radar signal that was as strong as
some pofice radars, The rest of the radar detector indus-
try dismissed these signals as unmarked patrol cars,
radar intrusion alarms, or even overactive imaginations.

But something didn't add up. There were just too
many of these new signals. And we had another clue.
ESCORT's audio waming distinguishes between the two
police radar bands: it “beeps” for X band, and “braps™
for K band. These new radar signals simultanegusly
trigpered bofh warnings, and that told us the signals
couldn’t be police radar. Tracking down a car emitting
this signal revealed the actual source—a neaw type of
imported radar detector had the side-
effiect of fransmitfing radar signals %
10 believe, but true. ‘b*

in both police radar bands. Hard
Ironsderats Radar Detectors ‘t\
E ]

WOHECHALE

Our first step was 1o inform ESCORT owners of the
situation. We composed a “Radar Bulletin® explaining the
source of this new radar pollution and sent out 200,000
by first class mail, But this was only the beginning.

Mission Impossible?

(0n the surface, the problem seems unsolvable, The
gignals transmitted by these “radar polluters” are
in the same bands as police radar, so it's impossible
1o detect one and ignore the othes, right?

N

FOR ESCORT OWNERS ONLY:

As our ad above siates, we've made another |mpnove-
ment, The new ST/0/P circuitry is a standard Bar{l] of
every ESCORT starting with senal number 400,000
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Mot necessarily. Let's look &1 another type of lach-
nokogy 10 make a point. You can now buy an inexpensive
device thal will fum on the lights in your living room
whenever you clap your fands. Or shout. Or drop a book
Or make any loud sound. At the other extreme, there
are computerized devices available that don't merely
sense sound, but can actually recognize sound patterns
unique to specific spoken words. Some can even tell
your voice from any other

Why not apply this principle to radar detection? In-
stead of merely acknowledging the presence of any
radar signal, a detector could look for 2 pattern in the
signal and distinguish between “radar polluters” and
actual police radar And now ESCORT does just that

Mothing But The Truth

The result of months of extensive engineering
ESCORT's new ST/0/P™ circuitry reduces alarms
from “radas polluters” by over 95%. ST/0/P (STatistical
Dperations Processor} consists of a GMOS digital pro-
cessor with buill-in memary. When ESCORT receives
an X or K band radar signal, ST/0/P recognizes patterns
in the signal's amplitude/ frequency/time character-
istics, and uses these patterns to determing the signal's
identity. All in 1/64 of a second.

'3 --_..!_._..."_ i

It the signal ks from a “poliuting cetectorn” ESCORT
keeps quiel while maintaining its lookout for police
radar if the signal is police radar ESCORT immediately
alerts you, And unlike other detectors that kesp you
puessing, ESCORT's amber warning lamp, signal
Strength meter, and geiger-counter-like pulsing sounds
["Deeps” of “bDiaps”) tell you eventhing you need Lo
know, ESCORT has a lot to say, and we include a 33'4
APM Radar Disc to make getting acquainted easier
than ever Play it on your stereo tumiable and take a
“test drive” with ESCORT as s00n as you open the box

=

Fully Equipped

ST1/0/P digital circuitry is just the latest example of
ihe continuous development of the ESCORT. We won't
COMmpromise on performance or leatures. Here's proof
m Patented Digital Signal Processorw Different Audio
Alerts for X o K Band Radarm Varactor-Tuned Gunn
Osciflator fwnes out fatse alarms mAled Lamp dims
photoelectrically after dark m 1/64 Second Response
Time covers all radarw City/Highway Switch filters
out distractions m Audio Pulse Rate accurately refates
radar intensily m Fully Adjustable Auvdio Volumes
Softly illuminated Signal Strength Meterm L E.D
Power-0n Indicator m Sturdy Extroded Aluminum Housing
w Inconspicuous size (1.5H x 5.25W x 50) m Power Cord
Quick-Disconnect from back of unit m Convenient Visor
Clip or Hook and Loop Mounting m Protective Molded
Carrying Case w Handy Cigar Lighter Power Connection
m Spare Fuse and Alert Lamp Bulb

Critics’ Comer

Car and Driver: ., Al things considesed, the ESCORT
is the best piece of electronic protection on the market.’

BMWCCA Rounded-..."The ESCORT 15 a highly
sophisticated and sensitive defector that has been
sheadily improved over the years without changing those
features that mada it a SUCCEss in the first place...In
teims ol what all it does, nothing else comes close.”

Playbay: ..."ESCORT radar deteclos .. . (are) generally
acknowledged to be the finest, most sensitive, most
uncompromising effort at high technology in the field.”

Autoweek:. . .“the consistent quality is remarkable.’

Made In Cincinnati

If you want the best, there's no reason to look
anywhere eise. ESCORT is designed and manufactured
under one roof, and sold to you factony direct

Knowledgeable support and professional service are
only a phone call or parcel defivery away, And you can
try ESCORT at no risk. Open the box, play the Radar
Disc, and install your ESCORT. Take 30 days to test it. it
you're not absolutely satisfied, we'll refund your pur-
chase and pay for the postage costs to retum it. You
can't lose. We also back ESCORT with a full one year
limited warranty on both parts and labor, ESCORT will
change radar for you forever So order today.

Do It Today
Ordering an ESCORT is simple, by mail or by phone.

By Phonme: Call us toll free. A member of our
sales stafl will be glad 10 answer any Gues-
tions and take your order. (Please have your
Visa or MasterCard at hand when you call).

CALL TOLL FREE. . . . B00-543-1608

INOHIO CALL....... 800-582-2696

By Mail: We'll nead 1o know your name and
sireet address, daytime phone numbes, and
how many ESCORTS you want. Please enclose
a check, money order, of the card number and
expiration date from your Visa or MasterCara.

ey

ESCORT (Includes Everything) .. $245.00
Ohio residents add $13.48 sales tax.
Speedy Delivery
if you order with a bank check, mongy orde:,
credit card, or wire transfer, your order (s pro-
cecsed for shipment immediately. Personal o
company checks requine an additional 18 days.

ESCORT

RADAR WARNING RECEIVER
e ——=—_____—3
Cincinnati Microwave
Department 568

One Microwave Plaza
Cincinnati. Ohio 45242

Is ST/0/P adaptable 1o your present ESCORTT Well,
yes and no. At 5N 200,000, there was an intemal
redesign of ESCORT incorporating custom integrated
circuitry, a precision quanz timebase and a new in-
tegrated microwave mixer/antenna,/Gunn oscillator
The new ST/0/P technology builds on this by signifi-

cantly expanding the digital logic and adding memary,
As a result. older unils (senal numbers less than
200,000} cannot bz modified o incomorate ST/0/P
technology.

For those ol you with ESCORTs trom 5.0 200,000
to 399,999 we are presently developing procedures and

facilities to make adding the ST/0/P circuitry to your
unit possible. The cost will be 375, and details and
special shipping instructions will be in our adver-
lisement in the Augest '83 issue of this magazing
Sorry, but we won't be able to convert your umit until
that announcement,




OWNERS REPORT: CELEBRITY

{Continued from page 56)

And a Massachusetts banker told us
he'd appreciate a five-speed manual
gearbox, even if he had to pay extra.
Sevaral respondents said they wish
Chevrolet had offered the Celebrity as a

station wagon—something Chevy
hoped to do by 1983, but didn't make it.
As you can ses, a majority of owners
had plenty of good things to say about
the Celebrity. A New York attorney tes-
tified; “This Celebrity’s handling is
almost like a sports car. Yet there's
room for five adults plus luggage, and

no one's cramped in the rear seat.”

A Wisconsin roofing contractor: "I'm
pleased with the Celebrity’'s quality,
which is surpnsing after so many years
of poor U.5. workmanship.”

And an electrical engineer from Ohio
summed it up by smiling, “'It's the best
car I've ever owned."” ™

SUMMARY OF 1982-83 CHEVROLET CELEBRITY OWNERS REPORTS*
Total miles driven 2,085 488 Styling S 38.2 Comfon opinlon (from seats): Dealer servioe opindon:
Ride 30.1 Excellen: 60.4% Excollont . 30.9%
Average miles par galion: Good 36.7 Good 0.5
OHV Four Specific distiles: Average 2.1 Average 17.1
In town 25.0 Mo complaints 27.1% Poor 08 Paar 1.5
On tha highway 326 Not encugh horsepowaer . 7.8
OHV Ve Poor Wﬂﬂﬁ"“’"ﬂ”i’ 85 Mumbsr of vehicles ownaed:
I vy, . 218 Foor materials . .. 5.9 Comfort opinion (rear seats). This car only .. 48.1%
On the highway 27.8 Rarties and noises . 4.6 Excellent 45.3% T Cars 41.3
Good 47.5 Three cars .. .. B8
Engine choices: What changes would you like? Average 6.3 Four or more cars 1.8
OHV 2.5:lter Four . 46 9% No changes : 14.2% o s 0p
Gasoline 2. 8-ler V6 51.0 Eﬁ;gmﬁ ----- - g g Makes of mher cars owned:
i armrest | H. 42 5%
Diesel 4.3-liver VB 1.2 i B3 H.n: sy " bl ?m ” E;l;:m-lm i
] Firmer suspension o e k=20 Fontiac . . BEB
g N 76 5% system 6.3 T T Oldsmobile B0
S i TN s CH0 i e What type of trouble? distribnstion of owners:
Undar $8,500 B.1% Air conditioner 15.6% 15-30 waars i 11.4%
Wiy 2id yyu chapse this cac? $8,501 to $8.500. . 25.3 Transmission . 14.8 S0 8y
Styling 41.8% $9.501 10 $10.500 39.3 Powar steering leaks .. 0.6 cirmeh e =04
Economy 362 $10.500 1o $11,500 ... 189 Ol losakes ; 89 -plas
Size ciyea 254 $11,501 10 812500 .. 64 Fusl induction 6.7
me-.whwk drive 22.8 More than $12500..... 16 Electrical system 6.7 Would you buy another Ebm.rmht?
Roominess 13.2 Bira ke i BT Yos ; . B7.6%
Workmanship opinion: Ko ‘ 124
Specific likes: Excallent 26.8%
Economy 52.4% Good 53.0 Dealer repairs satisfactory? Would you hu:gr ancther Celebrity?
Handling 45 8 Avarage 13.7 Yes ... 59.2%, Yau . B2 4%
Comfort 40.1 Paoair 6.5 Mo 4.8 No . . 176
*Percantages might not equal 100% due to rounding or insufficient data

There are two rechargeable lights in this picture.

L ] L) L ] [ ] L ]
The one that’ still shining is Ready-Lite.
There are two well- known brands of rechargeable licht.
But the difference between them is like night and day.
Ready-Lite shines more than 2% hours on a single charge,

The other light can't.

Ready-Lite stands on its own and swivels its beam to put light
where you want it, and to leave your hands free. The other light doesn't.
Ready-Lite ean switeh from a wide beam to a narrow, focused

beam. The other light can't.

And Ready-Lite will hang on to its power, ready for emergencies,
even if you don't turn it on for months. The other light may not.
The other light ean't match Ready-Lite.
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READY-LITE’

From the makers of First Alert ™
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If you're not using
Maobil 1* you could
be shortchanging
your engine.

Mobil 1's unique
molecular struc-

.-UBLICI ||0 pUE’ SE’B ﬂO}‘r\ SBﬂE‘S lure is the reason

it lubricates
() JOI.OW OI}G q*UAS / 00[ better and helps

protect engine
parts better againsi
friction and wear
than conventional
oil. So engines
slay cleaner and
run smoother.

Mobil 1's molecular
structure is also the
reason it saves gas
compared to conven-
tional oil, helps you
start at 35°F below
and takes you
25,000 miles® (or
one year which-
ever comes first)
between oil changes.

Start treating the
inside of your car
as well as you treat
the outside. It doesn't
| take a lot of effort,
| just a little Mobil 1,

Aol el e Aisecien Niow coat
WET S TR W i L
s

,..,¢l|-lll-l-|.l-i-llt-l--|.-|,.
Liill‘!l....ll'|'||
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l'uhblll] Theml
that saves you gas.
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Includes

Power Spray Kit.
£30 value FREE!
CAMPBELL HAUSFELD" Power Pal Compressor combines
powerful ' HP motor with maintenance-free, oil-less 2-cylinder pump.
Adjusts from 10 to 100 PS! at the twist of a dial. Lightweight, pori-
able with 6' cord and 15 air hose. Buy now,
get $30.00 value Power Spray Kit FREE. MA4105 13999

CHAMPION® Spark Plugs. Time
o replace worn plugs for better gas
mileage, smoother running engina.

[ All other Fram™ |
filters are on sale!

ot

FRAM"Filter Values. Great savings
that prevent sludge build-up and
prolong yvour engine’s life. Air filters.

Keep your car running in top
form with these values, specially
priced through June 4 only.

rayy e
Migg amn 00F

GUNK” Grease Cleaner removes
grease and oil from barbecues, fioors
and lawn mowers. Just spray on and
rinsaolf. 16-0z. FG1 .........18%
Engine Brite. 16-0z spray. EB1 . . . 1.8

UNION CARBIDE"Prestone Sealer
and Stop Leak helps stop cooling
system seepage. 12-oz. ASIZ] 128
Anti-Rust water pump lubricant pro-
tects seals, 12-0z. ASII1 .. ... .. 129

BONDO" Dent Puller reduces
depth to bring dent closer lo
contour and save on plastic
body filler. 953 = /

Body Filler. 261-Pt . . . 184

e l/alue

HARDWARE STORES ®

h MoTor O
N

TEXACO" HAVOLINE Supreme all-
climate motor oil protects engines at
high and low tempera-
fures, 10W40-01. 1B 99':
VALVOLINE"Motor Oil for all-climate,
heavy-duty engine protection against

wear, rust and car- gac

bon. 10W40-Qt. 141

QUAKER STATE"Deluxe Motor Oil
helps engine run smooth 09
and efficiently. 10W40-01L 1

& »

W-40

Hardware Stores and Home Centers throughout @
50 states. Look under “Hardware" in the Yellow Pages.

Regularplugs,ea ... .. ... .. CAG/351/303/327. ... .. ....388
Resistor-type,ea. . ......... 116 Oilfiltler PHBA/25/30/43 .. .. ... 208

from more than 6,000 True Value

GOLD EAGLE" Air & Repair Tire Inflator and Sealant
with universal fit hose and valve. ideal for cars, trucks,
motorcycles, bicycles. Won't affect tire a9
balance or wheel alignment. 12-0z TIH 1

TRI-FLOW" Aerosol Lubricant with Teflon reduces fric-
tion, shields metals against rust and corrosion, a9
frees frozen mechanisms fast. 3 oz, 13000 1

ARMOR ALL" Protectant beautifies vinyl, rubber, plastic
... 488
.....188

and leather. For home, car, boat. 16-oz 10160 . _ |
Cleaner for most surfaces. 16-oz. 30160 . .

WD-40" Lubricant penetrates
instantly to free frozen metal
parts, stop rust and corrosion.
Stops squeaks, 119
O-oz, spray. 4001

STP* Foaming Engine De-
greaser is the no-mess way o
dissolve dirt and grime on your
engine. 0921 ...........180
Ol Treatment, 15-oz. 1015. . 1.88

LUBRIMATIC "Grease Gun has
up to 10,000 [bs. working pres-
sure to lubricate cars and trucks
easily 7080 . . ...
14-0z. Grease Tube. 400...1.18

COTTER B COMPANY, General Difice, Chucago, 1L 80614, 100% member-owned warebouse distnbulor servag coer 000 Troe Value Hardware Members who ows (hew owa stores, sef Isiir own prces aad reserve the rghl o bmi quaniies



GENERAL CTRIC'

Plus’ Sealed Beam Headlights
give more light from the same number of watts. Available in a wide

BLAZER"Halogen Quartz Lamps
penetrate fog, rain or snow Wiring
and swilch included. Choice of

—ed
TRU-TEST"X-0 Rust' seals out air
and moisture, stops old rust from
spreading and keeps new rust from

range of either round or rectangular sizes. Easy to nstall ynursedl
ERIREEREE & | amber or clear.
1499 BB41/A3C0 Pair,

Hi or low beam. H5006/H400L/ H4658,/H465] Pair, .
Hiflow combination. HEG4/HE0S4 Pair

MASTER™
“strongbox” construction, enamel finish, smooth compound
drawer glides, full-length hinge. With keved cylinder locks.

G-drawer chest, lift out tray 15:26x13% " MMI806 . . . . . 94.50
3-drawer roller cabinet. 33 x28% 18" MMI203 . 12150

CHANIC" Toal Chests faature solid steel

MASTER MECHANIC® 10-Gal. Wet/Dry Vac picks up
everything! Has a high performance by-pass motaor for exira
cleaning power 30° angle motor housing prevents tipping,
airflow control on curved wand ad-
]uats wc‘rluﬂ With tool sat. MMPEN)-10

LOCTITE® Hﬂr View Mirmor

MEGUIAR'S" Fast Finish®

MASTER MECHANIC" Oxy-Pro-
pane Torch has 2 fuels, dual con-
trols up to 5,000° Cut, weld, braze and
solder. Lightweight, 3299
portable. MMWS00D

MASTER MECHANIC® 7" Diagonal
Pliers forged from tough alloy tool
steal. Cutter is alectronically hardenad.
Forged rivet for

precise fit HMHI}H‘, BBB

24%

forming. Gt. . .4.88
Canveniant Spra'y' 16fioz . .270

George Bignotti, master
mechanic to & record number
of six Indy winners...

“To take on the toughest com-
petitors in the most grueling
race demands superior strength
and precision performance.
That's why | use Master
Mechanic tools and acces-
sories sold exclusively by True
Valee Hardware Stores and
Home Centers”

MASTER MECHANIC" 40-pc. Tap
and Die Set with tempered steel
edges cuts NC. NF, NPT threads. Tap
and t-handle wrenches, a9
thread gauge, etc. 442657 44

MASTER MECHANIC"8-pc. Screw-
driver Set handles all jobs with 5
slotted and 3 Phillips lips. Precision
ground blades, high 9
impact handles. TT8 7“

DURACRAFT" Impact Driver
easily loosens screws. Ya” drive

WAX Polyshell’
ant cleans, shines, protects in
1 step. 16-0z hquid, 18-0z spray,
or 13-0z. paste. B8a
T560,/70/65 Each 4

Adhesive permanently bonds
mirror to windshield, 11067 . . 1.89
Auto Trim Adhesive for emblems,
moldings. 00215 . . . . .. 189

gives car a long-lasting shine.
14-0z. paste, 1B-oz. spray. or
16-o0z. liquid. Each 5.88 less 51
manufacturer rebate. A1814/15/16

with 2 slotted, 2 Phillips bits
and adapter in 29
steel box, 2500 4

Because participatisg Trow Value Hargware Shoees and Home Ceatery vary w size and merchandising pofices. somp may nof slock all éems shown. Pices smay vary and ane sutpect fo change withoud notice. Prioes sapite June 3, 1583



PM SOFTWARE
MONITOR

An extremely powerful database runs on most computers
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The dBase I lists contents of dstabase (left) and designs format for ane (right).

A program called dBase II fromn Ash-
ton-Tate has impressed us as being the
Rolls-Royce of computer databases. If
you need a database which will do
more than just keep your address book
or a list of client numbers, this one’s for
you. It will do everything you've ever
imagined a database would do.

Like other databases, it allows you to

define your own fields within a record
If your records are inventory readouts,
for example, one field might be quanti-
ty on hand and another quantity on
order, Or, if you have records concern-
ing monthly bills, one field might be
creditor's name and another amount
owed and a third bills paid. A universal
database like dBase [T allows vyou

to keep track of virmally everything.

The dBase [I will help you sort your
information by multiple categories.
And it will retrieve records by looking
for whatever information to match up
to that you might wish. Of course, it
will print out a report complete with
automatic calculations.

But dBase [T is also a programming
language—a database language. You
can use its command file capability to
write your own programs. These pro-
grams can save you many keystrokes
during data entry—or guide a person
who has never seen a computer in the
operation of your home or office data-
base. The command sets let you do
such things as put menus (screenfuls)
of choices onscreen. read information
direct from disc and more.

At $700, dBase ITis not for the casual
user, But if vou need a serious database
and have a CP/M-capable computer,
this is a great way to go.—N.5.
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Muppet madness

Nothing in the world delights kids more
than a computer game that they can
play by themselves. And this new Mix
And Match game from Apple Comput-
er and Children’s Television Workshop
is such a real pleasure.

Preschoolers use the game controls
on the Apple to choose various parts of
different. popular Muppets. They can
make their own Muppets. We show
Emie's smiling face atop Big Bird's feet
on Cookie Monster's torso {above).
That's only one of the many hilarious
cartoons that can be created by the
preschooler. Even though $50 is a
heavy hit. the laughs make it worth-
while.—N. 5.

&

The best in chess

The game of chess has been pro-
grammed many times for just about
every personal computer systermn. But
this new program, Chess ($68.95) from
Odesta Software for the Apple 11 and
Atari B0OO machines, is the next best
thing to playing a cunning human
teacher.

The computer will do such things as
give you advice, rate the present posi-
tion, show what its plans are for the
next few moves, store game positions
on disc, rerun stored games like a chess
“movie.”" show the squares a particular

unit is attacking. and call out what ene-
my pieces are attacking each of your
men. It will even let you play three
varieties of “blind” chess where the
pieces are blank triangles instead of
chessmen, or are hidden from view,

All of the options make playing a
game with Chess more like having a
conversation with a chess teacher than
playing against a machine. In an article
about chess programs and machines
later in the year. Chess will be exam-
ined in detail. For now, let's just say
that if you want the game of kings on
your computer. this is a kingly ver-
sion.—N.5,

Chess program shows attacked squares (left) and the computer's potential moves.

POPULAR MECHANICS » MAY 983



THE LIGHTER YOUR BOOTS

THE LONG

R YOU'LL LAST.

Take a load off
your feet.

Until now, the only way
you could tell if your bootss
was tough enough to =8
take a long hard day of
work was to buy the
heaviest boot you could
find. It got the job done, ™%
but it left you tired 8
from ﬁur head to your
toes. That's why we
ﬁuﬂt a _&vhole nel,w}_lljne r::-fh .

eavy-duty, yet lightweignt
boots called Work—bﬁs%‘
Boots tough enough
to take it, but com-
fortable enough to
let you go home with

s=——a 3 bounce

left in your
step.

ained cowhide we can

ind, and specially treat it

to resist ev ng from
water to acid.
We couldn't make them

any tougher. So instéad,
we ve made them a lot
lighter by using the

same super tough sole
Electranic digital scale shows actual weight. lr}natenle:jl wtu;fra huﬂi; n ggrots
accurate ounce. , Baw u o [P g- ;
We couldn't make These Powerthane™ soles

them tougher, so we are up to 55% lighter,

made them lighter. and still give you all the
Our work boots have abrasion resistance, :
always been known for slip resistance and
toughness. That's because long tread life

we start with the finest, full you need.

01983 Walvanne Wordd Wide. Lo, Rockfond, M1 49381

The sole difference
is comfort.

The microcellular compo-

‘ " sition of our sole material
s what makes the differ-

ence. In a microscopic

2 view, you can see that

e L the material is permeated
y “with airholes that lighten
JitS weight while also help-
_ Ing to absorb shock. In
% you're walking on
L cushion of FEFETEF =S
air And, the
result is a
ect com

ination of WY
dependable JogsSe.
tol.éghness Microscopic View
and incredible comfort.

Boots that live up

to their name.

When you make boots for
people who wear them
to make their living, like
we ve been doing for over
/5 years, you learn a thing
or two.

You learn to make boots
that look good, feel good,
and last a good long
time. And, you learn not
to put your name on
anything less.




vyou smoke...

you should know that many smokers who are looking for a cigarette
that offers smoking pleasure and ultra low tar have made today’s
Carlton their No. 1 choice.

In fact, Carlton is America’s most popular, best selling
ultra low tar brand.

Latest U.S. Government Report—Carlton King, Menthol
or Box 1005-10 packs of Carlton have less tar than 1 pack
of the following brands:

WA WCohie R NCENE

Lo DL T I T
Kignd 12 1.0 Kart 1005 14 12
Wington Lights 109 Winsion Lights 1005 12 09
Wardeen 18 10 Bengon & Hedges 100s 6 1.1
Salem 14 11 Parigment Lights 100 12 09
Kl Ml 11 09 Salerm 100% 15 11
Neswpon 16 1.2 Marinoes 100 16 11
Carflon Kings Leasihan 0.5 0.1
Carfton Menthol Lesathan 0.5 0.4 Carfton Box 100 Leas then 0.5 0.1

Carlton
1005

MENTHOL

Box King-lowest of all brands-less than 0.01 mg. tar, 0.002 mg. nic. 75

Carlton is lowest.B

Warning: The Surgeon General Has Determined Box: Less than 0.5 mg. “tar”, 0.05 mg. nicotine; Soft Pack, Menthol and 100's Box:
That Cigarette Smoking Is Dangerous to Your Health. Less than 0.5 mg. “tar”, 0.1 mg. nicotine; 100's Menthol 3 mg. “1ar”, 0.3 mg. nicotine;
100s Soft Pack: 4 mg. “tar”, 0.4 mg. nicotine av. per cigarette, FTC Report Dec. "B1.
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Packaged brakes

In a master stroke of clever packaging,
Rally Manufacturing has just intro-
duced a series of brake job kits that are
designed specifically for the weekend
mechanic.

The disc brake replacement kits
come packaged in a plastic tray with a
transparent top and include the pads,
antisqueal compound, lubricant and pin
boots—in short, everything you'll need
to do a brake job except the hand
toals.

Each kit Is specifically designed for a
particular car and model year and any
unique part of that model is included.
We did a brake job on a Mustang and
the kit was faithful to its word in pro-
viding everything needed to do the
job.
Brake job kits are available for most
popular American and some import
cars.

Prices vary according to application
but are competitive with most boxed

Complete brake-fob kit has everything
you need to do job right the first time.

brake pads. considering the extras you
get.

Rally Manufacturing s located at
B040 Northwest 33rd. Miami, Fla.
33122 —TA.

Chain storage box top doubles as installa-
ton ramp. It handles 2,000-pound load.

Last winter 1 solved my snow-chain
storage and installation problemn—with
the Chains-Away combination storage
box and installation ramp. The box can
hold a pair of chains with room left over
for gloves and hand tools. The top of
the box is an installation ramp, too. It
holds up to 2.000 pounds, suitable for
most cars and pickup trucks. To install
the chains, lay the cover and drive onto
the coverframp. It's about $15. Contact
Wink Corp.. 20630 56th Ave. W., Lyn-
wood, Wash. 98036.— Joe! Breault

POPULAR MECHANICS - MAY 1583

Little lantern, lots o’ light
Though only a tad over six inches long,
this fluorescent lantemn is a potent per-
former, boasting an ultrawide 300°
beam. That big splash of light came in
handy one evening when [ had to play
hide-and-seek with a bolt | dropped
while making some roadside repairs.
Four AA cells provide power; 1 use
rechargeable NiCds in mine. The lan-
tern, minus batteries, is $14.95 from
Early Winters, 110 Prefontaine Place
5., Seattle, Wash. 98104,

— Bob Berger

Daesign of powerful light has wan it a per-
manent home in Museum of Modern Art.

Instant threads

Like a blind riveting tool, the Nutter lets
you fasten parts when you can't reach
behind a body panel to install a nut. But
unlike the blind riveter. the Nutter uses
a threaded rivet that accepts an ordi-
nary machine screw, letting you as-

%

Rivet tool can install & threaded rivet
as well as conventonal blind rivets.

semble and disassemnble your work.
The Nutter, case and a good supply of

threaded rivets in wvarious sizes is
$39.99.

It's from DRI Industries, 11100
Hampshire Awve. 5. Bloomington.

Minn, 55438.— Bob Berger

A ripping yamn

Soat-patch kit can repair virtuwally anoy
type and color of vinyl seat or top.

The next time you gash your car's seat.
reach for the Magna-Weld vinyl repair
kit. It comes with 20 jars of colored
repair compound, a color-matching
card, a heating element, grained
sheets, a mold to duplicate the grain of
your existing vinyl (if none of the
sheets match), clear vinyl cleaner and
clear instructions, The kit costs $38.95
plus $2.75 for shipping from Magna
Sales Co., 2017 West Monwose Ave,,
Chicago, Tll. 60618.—.Joe! Breault
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PM OWNERS REPORT:

BY MICHAEL LAMM weEsT COAST EDITOR

FORD RANGER

“ Wog%ﬁfoww

MNORTH CARDLNA FARMER

"I bilemote. L omdl porven!

TENNESSEE BUS DRIVER

" Workers take great pridein
assembly, no sloppiness.’

IONVA/A SALESMAM

sl

KENTUCKY FACTORY WORKER

PM photes: Bill Ashe

Economy, compact size
attracted owners, but the
quality keeps them happy.

f you compara the Hanger's base
price with that of Ford's least
expensive full-sized pickup, the F-100,
you'll discover the main reason people
buy this little truck. MNext, check what
Chevrolet asks for the 5-10 and that
also helps clinch the deal,

The bare-bones Ranger stickers out
at $5,993. The F-100 goes for $6,909,
and the S5-10 rolls out the door for
$6,343,

Add to that the fact that the Ranger
gets up to 26.9 mpg on the highway
(actual, not EFA) and you can see why
economy ranks No. 1 with the Ford
Ranger owners we surveyed from all
parts of the country.

&b

Second came size; third was styling.
Ford calls the Ranger a mid-sized pick-
up. Yot the Ranger stands about threa
inches shorter than the Mazda-built
Courier it replaced. The Ranger does
look bigger than it is, more like a
scaled-down version of Ford's F-series
pickups. And true to the Ford truck tra-
dition, the Ranger has twin-I-beam
front suspension.

So there's no doubt that size, per-
ceived or real, accounts for a good mea-
sure of the Ranger's appeal. So does its
little brother, styling. But more signifi-
cant than economy, size or styling is a
trend the Ranger shows in this Owners
Report—the trend back to American-
made vehicles. This swing appears to
invelve not only the Ranger but a lot of
recent U.S.-built cars. It's based on
favorable quality comparisons between
domestic and imported cars and
trucks.

A NATIONWIDE SURVEY
BASED ON 2,045,167
OWNER-DRIVEN MILES

Judging by the owmers who re-
sponded to our Ranger survey, Ford
guality has taken a big upward jump in
recent years. True quality in an Ameri-
can-made pickup certainly seems to
have impressed a majority of the own-
ers who have driven and researched
vehicles from both sides of the Pacif-

ic.

For example, a Kansas military offi-
cer wrote on his questionnaire: ''I've
always wanted to buy American, but in
the past there have been only foreign
small pickups to choose from. After
keeping an eye on the import market

{Plaage tum to page 69)
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ADVERTISEMENT

10" x 10" panel

e COLLECTUR

FRESH AIR
BREAKTHROUGH!

AMERICAS NEWEST AND MOST POWER-
FUL BIPOLAR IONIZING-PRECIPITATOR
CLEANS YOUR AIR OF HARMFU
TATING POLLUTANTS BETTER
ANY OTHER ROOM IONIZER.

IRRI-
HAN

IF YOU WANT CLEAN FRESH AIR OR YOU'VE UNPLUGGED YOUR POPULAR FILTER-FAN
UNIT BECAUSE IT DOESN'T WORK THEN READ THIS...

|s wour indoor air fresh, clean and alive? Indoor air pollution is becom-
ing & national health hazard. Energy efficient airtight buildings are
stified with stale polluted air which contains tobacco smoke. smoke
and soot from fireplaces, heating systems and cooking appliances, as
well as dust, pollen, viruses, and bacteria. Most of these pollutants are
so small (under 5 microns) that they are not effectively remaved by
common small filter-fan units. Scientific tests show that these noisy
toy-like devices which emit chemical “citrus” odors are no match for
high-powered ionizers in thoroughly cleaning indoor air,

ANOTHER IMPORTANT DIFFERENCE

¥ou know how fresh and vibrant the air feeis right after a rainstorm, in
the mountains. or near a waterfall. That clean, alive fresh air is nch in
something important that is greatly depleted in our urban and indoor
air. That missing element is negative ions, natura’s own air cleaners.
Many users experience great benefit from these amazing active ions,
including feelings of aliveness, aleriness and witality similar to that
experienced in the fresh mountain air, In addition, even hospitals use
ionizers in some units.

Fitter fan units do not emit negative lons, The COLLECTOR, by Zestron,
creates trillions of these beneficial ions every second, while giving
you the best performance, value and technology in air cleaning.

THE ZESTRON BREAKTHROUGH!

Most icnizers clean your air but leave an untidy deposit of pollutants
on room and furniture surfaces near the ionizer. The COLLECTOR by
Zestron takes ion technology a giant step forward by giving you super-
powered ion output while depositing pollutants from your air on the
collector panel. This easy to clean panel features a scientifically for-
mulated surface that electrostatically attracts the vast majority of
airborn pollutants to it rather than to the fioor or walls near the ionizer.
Other bipolar ionizers with porous collecting surfaces that absorb
odors and unsightly grime are almost impossible to clean,

AMAZING DEMONSTRATION!

Unplug your QOLLECTOR, place the ionizer unit and an ash tray on
top of the panel. Place a lit cigarette in the ash fray and watch the
smoke rise into the air. Mow plug it in, and amaze yourself and friends
as the smoke barely nsas above the ash tray and then nose-dives
onto the collector panel before it can enter the room air. This is
accomplished entirely electronically with no moving parts! The COL-
LECTOR by festron is the only ionizer on the market that cleans the
air powerfully enough to accomplish this test,

ADJUSTABLE OUTPUT
Some people prefer fewer ions at night, The COLLECTOR s the only
adjustable bipclar ionizer that allows you o set the on level to your
personal preference

THOUSANDS OF SATISFIED USERS
Don't you, your tamily and friends deserve the heatthy clean fresh air
that Zestron ionizers have broughl to thousands of satisfied users?
Users write: | simply can not balieve how much better | feel” Dr EK.,
DDS —MA: | smoke heavily and it has cleared the air as advertised”
GP—WA; | haven! taken the top off my nasal decongestant spray
SiNCE using your product. | was préviousty a chronic user. G.5 —50.
When you use your COLLECTOR, you'll quickly feel the difference it

makes and smell the freshness in your air, You'll actually see the
elimination of smoke and dust in your air!

SILICON VALLEY TECHNOLOGY
The COLLECTOR, incorporating years of high reliability design expe-
rience, is built with quality parts in the heart of Silicon Valley, USA, to
aive you years of trouble free service.

The COLLECTOR operates anywhere in your home or office for pen-
nies a month and has nothing to wear-out or replace.

SUPERPOWER OUTPUT
The COLLECTOR by Zestron is the only bipolar collecting ionizer
with superpower output, The thoroughness and speed of air cleaning
increases with more ion output, and Zestron ionizers give you the
highest output [without detectable czone), Check the comparison
chart below Don't buy any icnizer not stating output using the indus-
try standard of ions/co/sec. at one meter,

ADVERTISED
IOMIZER QUTPUT (1 m.) COLLECTOR
ions/cc/sec.

The COLLECTOR 1,200,000 YES
by Zestron

J5A Bubhle not stated YES
Aspen not stated YES
Oirbit not stated YES
AirCarell 236,000 YES
lan Fountain 540.000 MO
lon Cloud 350,000 MO
lonosphere 350,000 MO
Modulian 75.000 MO
lon Breeze not stated MO

FREE ION DETECTOR
A FREE remote ion detector comes with each ZESTRON to
verify and compare output. When you place the defector next
to a ZESTROM and a competitive unit, yvou will see greatly
reduced or no output from the competitive unit!

SATISFACTION GUARANTEED
Order 8 COLLECTOR now and try it in your home or office risk free
fior 30 days. If for any reason you are not satisfied, return the unit for a
full refund including return postage. The COLLECTOR has a full one
year warranty on both parts and labor excluding abuse.

ADDITIONAL DEALERSHIPS AVAILABLE
Reorders are pouring in, customers write: “We are enjoying the results
of the first one and are ordering two more” D J B, MC.—CA; "I'ma
distributor for three other ion companies. and have to say | am
axtremely, extremely impressed. TH.—CA.

ZESTRON, the leader in ion technology, has created a unique DEAL-
ERSHIP PROGRAM. Call or write for details on this RISK FREE
OPPORTUNITY.

TO ORDER — CALL TOLL FREE B00-372-1200.

In Calif, B00-392-1200 or (408) 371-1200. Use vour credit card or send
check or money order to Zestron, Inc., Dapt. PMB, 667 McGlincey Lane,
Campbell, CaA 95008, Add $4.00 shipping and handling per unit (Calif,
residents add 6.5% 1ax ) Orders outside U.S. add 15% to unit cost, Order two
at 5109.95 each, For additional guantity discounts, call Zestran, Inc.



ADVERTISEMENT

This talking phone TELLS you in clear English what numbers you're dialing.

_We'll Try to Describe Everything
This Space-Age Phone Does In One Page
of Small Type. It Won't Be Easy.

ol ke v T o S
wand If fo. WAK & ¢

Fiavigiein, el goe Slks i pog, 5 oy
adion preee The Everitinag Phooe &'

— Pulse/Tone selector swiich. In areas
with rotary dialing only, slide the switch 1o
P In-areas with touch-tone, slide itto "' T

Ringer off switch. You can turn off the
pleasant “"chirper’’ (it isn't a bell) when you
dan’t want to be disturbed. A separate nnger
l.e.d. light will alert you, if you're interested

- Access pause key. For Sprnint, MCI,
and other code numbers, the Pause button
givas you the proper gap betwaen the onginal
dialing and the time the system takes to
answer with & tona, The Pause has other
uses, toa, but we just can't list all of them
here

Secretarial aids. Open a little door and
you have a memo pad to jot notes, Forthe
numbers stored in automatic dialing memaory,
slide out the Directory Card, concealed under
the phone unit

— Battery backup. Twao tiny, aasily re
placeable battenas keep your mamaory intact
A power failure, even one that lasts for
months, won't wipe out what' s stored in
the memaory

Al Anything Else?

It's as though someone said—

“Let’s think of everything any telephone
can do, and combine them into one fantastic
instrument.”

Someone did say that. Thisisit.

‘We callit THE EVERYTHING PHOMNE be-
cause it does everything. It advances the
science of phone communications by ten
years, even in this age of wild changes and
improvema niE.

For example —

This Phone Actually TALKS To You

The Everything Phone speaks to you in a

warm, gantle voice. It never tells you wrong.

Touch the “*Woice'* switch and when you
push a button, the phone tells you the num-
bar you've pushed. If you're working in dim
light. you waon't dial a wrong number, be-
cause your friendly phone voice repeats
each digit immediately, as you dial it.

A Complete Phone Answering System

If you press the ‘Prefix’’ key, the ""Claar’’
kay, the Direct Memory Keys, or any of the
ather special function keys {more about
these later), your Phone Voice tells you what
you've pushed. If you get tired of company,
you can shut off tha voice; but it’s like haw-
ing a friend right inside your phone

This feature takes soma explaining.

In the bank of keys to the right of the dial
pad are three marked M1, M2, and M3. M1
and M2 will tell a caller, when you're out,
erther when to call back or another number
where you can be reached.

What about M37

M3 makeas any cassetta recorder an
answering device. Using the connector (sup-
phied], your recorder can take massages up
to the total length of any tape cassette. The
Everything Phone tums the recorder on and
off automatically when a call comes in.

So—you have your voice of 1] a message,
in the phone's gwn voice, to cali back at
whatever hour you designate; 2} 8 message
that you're out and can ba reached at what-
ever numbear you designate; 3) an invitation
to leave a message after the tone, with a capac-
ity as long as the cassetta —an hour or morms,

Probably. We ourseives haven't figured
out all the phone assistance The Everything
Phone can give you. But wa do know this:

Mo other phone ever made has all the
benefits and comforts this one has for you,

Memory Keys Galore for Automatic Dialing

At the left of the numeric keypad are ten
Direct Memory Keys. The key at the upper
left is for MCI, Sprint. or other computer-
code dialings. It holds the access number
and your parsonal code number.

The other nina lat you dial stored num-
bers, including long distance numbers, by

CAN YOU BELIEVE IT?

pressing one key. You can inset a tab show- THE EVERYTHING PHONE
iﬂnghMH Awmber is storad. IS YOURS FOR JUST
Ut you ain’t see nothin’ yet!
¥ou actually can store up to 50 numbers $199.95
of 20 digits each, using a two-number code. two for only $189.95

Example: if you already have 30 numbers in i + £4.50 shipping sach)
memory and you want to store 1-305-
47 3-2044, punch in that number, use the
“"Srore’” key and “'31", and you'll be able to
dial that number in the future just by press-
g *"31"
Quality Speaker-Phone
Of Course The Everything Phone has one-
way speaker-phone capability. Of course it's
high quality sound
Just press the “"Speaker’” button and you
hawve a hands-free phone. A volume control
gives you just the right amount of amplifi-
cation.
Music on Hold: "Mute” Switch
You can put a caller on hold just by pressing
the “"Hold"" key. What a pleasant surprise!
Instead of dead sound, the person on hold
hears a pleasant melody. {You'll hear it too,
s0 you won't forpet he's on hold.)
You have 8 “"Mute'* privacy button, and it
couldn’t be mora convenient— it s right in
the center of the modern hand-phonea, Prass
that button, and although the other party
won't be able to hear you, you'll still be able
to hear him or her. Release the button and
communications are normal again. (No tell-
tale “'click” when you press the Mute button.)

Here's a List of Other Built-in Banefits
¥ our Everything Phone is an elactronic
butler. it has—
— Automatic redial. Prass this key and your
phone will redial the last number you calied
gither once {if the phone is off the cradie) or
four times (if the phone is in the cradlel.

Order your EVERY THING PHONE
by lifting your old-fashioned phone
and calling toll-free:

1-800-824-7888

Ask for Operator 551.

{in California: 1-800-852-7777)
Hawve your VISA or MasterCard handy.
Phones are manned seven days a wealk,
24 hours a day.

OO

':l:_l:!:_I‘_i 4 {l*l*i- I'l !
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We Absolutely Guarantea!

The Everything Phone is a lot of fun, and it's
the darnedest electronic nstrument you
ever owned. But if at any time during the
first full month you own it you decide not
to keep it, send it back and wa'll refund
every cent you paid.
T
Send check or money order, or charge card
information ($199.95 + $4.50 shipping—
Total, $204.45] to New Horizons, or call the
toll-free number above.

The Everything Phona
is another elactronic marvel from

NEW HORIZONS

Dept. PMS. 1 Penn Plaza, Suite 100
MNew York, N.Y. 10119




OWNERS REPORT: RANGER
{Continued from page 66)

for several years, it's my opinion that
Ford has built a small truck that equals
or surpasses the imports in every cate-
gory.

A California brake and front-end
mechanic said, “Ford really does an

outstanding job of putting this truck
together.”

A Texas store manager puts it this
way: "T've owned Datsun pickups and
wanted to buy another one, but my
family gave me a lot of static about
owning foreign cars. They asked ma to
look at the Ranger, which I did, and I
really liked it. I'm most impressed with

its good quality, like the double-wall
a real truck, not a Tonka
all, it's made by Uncle

Well, not totally. Sorry to burst the
bubble, but in fairness, the Ranger's
2.0-liter engine comes from Ford of
Brazil, and the four- and five-speed

{Flaase tum to page 73}

SUMMARY OF 1982-83 FORD RANGER OWNERS REPORTS*
Total miles driven 2,045, Spectfic likes: Good . ...
- mnm:. ............ 46.0% Average .
A i . 377 Poor ..........
g e *mwu.mﬂ wwuﬂ ........... 349
Intown............. 223 Comifort ride....... 38 Comfort opinion:
On the highway...... 268 e L TR EE 18.8 Excallant, .............
Three-speed automatic o
mtown............. 188 Specific disiikes: Average
Om the highwsy ... .. 2.7 Hﬂm Z1.8% Foor ...
, mileage .. 17.3
"‘E::;h""'m i Meeds more horsepowor 8.4 Had oy mechanical trouble?
O-titer Four ... ¢ Rattles and nolses . . _ . .. &85 I e e
Obc 2.3-Wowr Four ... .. o Frice ......... 5.1 O3 cenvassiionthe
Transmission cholces:
Manual four-speed . ... . TE.3% What changes would you Hke? What type of trouble?
Anstormatic . 218 More horsepower ... ... 17.5%
Manual five-spead. . .. . . 18 No changes ........... 17.0 mm
M——— s s o L aR
T N D B.0%, Smoccher shiftar .. ... .. 55 Engine diessls
4%4 1.0
Dwaber repairs satisfactory?
Why did you chooss the Ranger? H‘m“mw s :- ..................
............ 38, T% 545 i
ﬂn‘r ............. 312 Raage .. $0.000-$11.520
Styling . 205 Dealer pervios opinion:
Made in U5 158 Workmanship opinlon: @ === Exesllemt . ... ... ......
R A B8 Excollent. . ............ 43.6% Good . .
“Percentages might not equal 100% due to rounding or insufficent data.
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Complete

PRIC

“Hot Line” PORTABLE
REMOTE TELEPHONE

POWERFUL

Don't run to Ideal For:
700-Ft. Range! answer the phone— ® Busy Execs

Includes— Reach for your ® Homemakers
e “Home Base” “Hor Line"'! ® Teen Talk

Station ® Pool, Patio
& Modern

Cﬂlld-lfss Phone e e SATISFACTION GUARANTEED—MAIL TODAY! == m e g

Portable remote telephone lets you speak TDF Qllﬂﬂtj" ++« Great Ih'-"" ! | ;Eu“-'ﬂﬁﬁfﬂ“ﬂ;‘.?"iﬂf;i‘ v

only $8 800

Compare at $125.00— $150.00-
and more!

your mind from almost anywhere—even
outdoors. Mo need to be “ted down™ to a
telephone—Just carry the remote unit
along anywhere, up to a distance of 700
feet! Great for executives on the maove,
busy homemakers, teenagers. It works de-
pendably indoors or out—Handy for ga-
ﬁlgc, workshop, backvard barbecue, or
axing at poolside.

Yes—Please rush Aemote Portable Telephone(s)
850032) as indicated below, on Full Money Back
uarantee.

[ Ome complete Portable Phone—Including the Cord-

less Receiver and Power Station—for only $88.00
lus $3.95 heavyweight shipping & hand!r%

O Save 517.00—0rder iwo Phones for just $159.00 plus

$6.95 heavyweight shipping & handling.

Enclosed is §_______  (PA res, add sales tax)
CHARGE TD MY: ] Diners Club [ VISA

The latest in modern electronics, built for FULLY GUARANTEED —/4 Eree Trial! Amar
years of trouble-free use. The cordless re- If mot 100% pleased, simply ;3':{“ ;"i‘t'hin : o n Eapoey L St
ceiver has touch-tone keyboard, automatic 14 days for jull refund {except ship, & hdig ). Acct. No.
redialing, low-battery indicator. Made 1o Our policy is to process all orders prompaly. Exp. Date (please print:)
fit nicely in the hand, it measures Bia Cradit :?rdnzrder; al:ﬁil’tk!t!.ﬂd upan credit 4
inches long. The pawer station plugs into e il o shi';’;::;'f 'w,,d_ = y NAME
any standard phone outlet; has call anteed within 60 days.
switch, in-use indicator. Both units in at- You'll wonder how you | ADDRESS
tractive Beige with walnut-tone trim, ever pot along withour i/ - i—— CITY
KEYSTOME PRODUCTS, Hanowver, PA 17331 STATE

Serving Satishied Customers Since 1934
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“No matter what ‘ih;l}'}l.
your pools in, clean it automatically with
Polaris Vac- “mLLp

. If your posal is
B heing cleaned
pnce aweek,
Mother Nature
gt it diriy
eviery day, It's
Lime you
discovered
Aimericas # 1 automane sl
Cleaner Polaris Vac-Sweep. Your
pural will be clesner, fster, seven
davs aweck.
A cleaner pool, in just three
hours or less.
send for the independont test
reprart which proved Polans
cleans three times bewer than the
popular swecp-tyvpee Cleaner, in
both concrete aind vinyl i
tiner pools. Inondy Balf .
the time. You'll see a big
difference in cnerg
Sal % i||.|_'|-_ ((NTY
The only automatic
cleaner that
vacuums and sweeps
the bottom and sides
of your pool.
Pularis utilizes two
special reusable

Grace Dawson, San DMego

o for leaves & rocks — one for
sl o sain voner posol’s dirt
comrchitions, even wilthowt i bottom
drain. Yo waounldn't clean a house
b onily sweeping, win
COMPrOISE 0n vour pool?

Clear ister, automatically,
even under a solar blanket.

& ol cover or solar blanket
keeps energy in, but it doesn't
keep dirt out. The Polaris
Vae-Swoeep may remain under
cowver for occasional Cleaning Lo
vliiminare permancnl staining
Proly avtomatic Cleaning also
IMCAIES Yo 1| ‘\L'FL"III.I h_"\"\ Basii?

Lk Ing carc | if VEMIT MM ]
Trade in your old cleaner and
make aclean $50.

I v re tireed of vour old
fashioned, booster pump sweep
Clheaner, vou can trade it in on a
new Polaris Vac-Swecp Yo'l gl
5501 cash dircet from the fctory
See yvour Polaris dealer for the

brochure with specific

details
Paslaris Vao-Sw l.'('!':l It
does a whale of a job in
any shape pool

vacuum hags ‘ P I Autommatically
’ S
5 3

Happy pox rl OWNICES I'hm mi IL!L us “1.

Take this ad to your local contractor or store for more information. Or, mail coupon today (o
Polaris Vac-Swecp, PO Box 1149, San Marcos, CA 92069 for a free copy of the independent
Isborntory best report, 3 copy of Nancy P Brunning's "Swimming for Fitncs,” and #50

trade-up information

[ s e S

Address

City

Seate fip

OWNERS REPORT: RANGER
{Continuwed from page 55)

manual transmissions are supplied by
Ford's Japanese partner, Toyo Kogyo
(Mazda)., The pickup is, of course,
assembled in the United States, and so
are most components.

The Ranger enjoys a high workman-
ship score, with 87.6 percent of owners
rating it good to excellent.

Two areas where the Ranger ran into
flak were in engine power and fuel
mileage. Our survey showed 17.3 per-
cent of our owners were disappointed
with their mpg figures, and 8.4 percent
told us the truck needed more horses.

“The 2.3-liter engine with automatic
needs more hill-climbing power and
takes too long to get up to speed.”
wrote a California engineer. “"Not only
that, but I'm barely averaging 20 mpg
combined city/'highway. Of course, my
Ranger has just about avery accessory,
and it's the long-wheelbase job. I

| should have waited for the V6."” The V&

became available in mid-1983 along
with the Ranger-based Bronco Il

A Georgia computer analyst adds,
"“Gas mileage isn't even close to the
advertised 21/30 EPA mpg figures.””

One constant aggravation—and this
has applied to other Ford products as
well—is the location of the horn switch.

Flacing hom switch at the end of tumn-
signal stalk brought some complaints.

It's on the end of the turn-signal stalk.
You push the stalk in, toward the col-
umn. This means you have to usa your
left hand to sound the hom and, as 7.5
percent of our respondents reminded
us, that's a dangerous and, for many,
an unexpected place for the horn.

Despite those few complaints, most
Ranger owners expressed great satis-
faction. A Colorado accountant said,
"My 2.0 with four-spead has plenty of
pep on the road and negotiates our
mountains along with the best.”

A New York shipping clerk added,
*Good traction in mud and snow, and
the Ranger has more power and load
capacity than | expected from the small
four-cylinder engine.”

And a Florida educator commented,
"l can't remember when I've been so
happy with & new wehicle. | think Ford
has a real winner.” PM

POPULAR MECHAMNICS = MAY 1983



— SAVE UP TO 15¢/GALLON
| . With Vara-Jection

Electronic Water Injection
. from Edelbrock!

o ~Run Regular Gas, Not Supreme
»Time Engine for Maximum MPG
»Increase Combustion Related Parts Life

~NEW! RV Water Transfer System and Digital
On/Off Monitor Switch

Dollar savings! Knock and ping control! The
benefits from Edelbrock’s electronic water injection are
needed by every driver. The Vara-Jection system allows
use of regular gasoline by eliminating ping caused by
lower grade fuel. Travel to Mexico and beyond,
knowing accurate, solid-state electronics will deliver the
exact amount of water needed to cool combustion
temperatures and control damaging knock and ping
from low octane fuel. It is a universal system for all
normally aspirated or turbo-charged engines.

N AME THAT

FREE. . . our $2 '83 catalog, price Wist & order blank to Popular Mechanics readers. Write o 411
Coral Circle, Dept. PM583, El Segundo, CA 90245. Products are available by mail from Edelbrock
starting at $28.08, plus shipping & handfing. Calif. residents add 6% % tax. Vara-Jection is Calif. i
Resources Board Exempt on vehicles through 1880, C.A.R.8. - EQ-DT1G7

PERFORMS

Two new accessories broaden the system’s
capabilities. From a dash-mounted control box, our RV
Water Transfer System starts and stops pumping from
the RV's water holding tank to the VJ bottle, while the
vehicle is travelling! An in-car On/Off Monitor Switch
lets the driver activate his Vara-Jection and indicates
pumping volume with a 10-step gradient light panel.

Drive smart this season. Let Edelbrock’s
Vara-Jection electronic water injection save you monay
and improve your driving experience.

G

TRl e =+
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Whether you like adventurous scuba diving or just lary snorkeling,
this self-propelled water tow will make the going easier and more
fun for the whole family. Using a single, tiny fishing motor, it whisks
you along at about 3 mph for hours of leisurely sea adventure.

You can use the scooter with or without scuba gear — an air tank
adds to the fun and excitement, but it is not 2 must. You can also
cruise along the surface, with just a mask and snorkel, watching the
magical world of marine life passing by below you.

Complete plans for building PM's electric-powered diving scooter,
including full-size cutting paterns and an illusirated instruction
manual are $10.75. Send your check or money order to
Popular Mechanics Dept. SEL, Box 1014, Radio City Station,
New York, NY 10101. Allow three to four weeks for delivery by
third-class mail, If you prefer faster, firsi-class mail add 75 cents.
For more on water sports and home and shop plans include
$L.00 for PM's PLANS AND IDEAS CATALOG.



Have you ever walked deep in the forest and
noticed how “soft” the air feels around you?
Or how invigorated you feel when walking on &
brisk breezy day. . . or right after a thunder storm,
when you suddenly realize thar it actually feels
great to teke a really deep breath? These pleasant
expariences happen becauss of the sbundant
negative iong which are naturally present in the
ctlean air,

It is the lack of negative fons that makes our
air stale, and studies have shown that the lack of
negative ions actually contributes to our feelings of
irritability, restlessngss, depression, and fatigue.
Coupled with this, it is well documented that the
air we breathe is so overladen with soot, smoke
and dust, that city dwellers {even non-smokers) are
prone to lung probiems. And now, to make mattars
EVEn worse, we have calalytic converters in our
vehicles emitting hydrecarbon and acidic particies
in the exhaust, so microscopically fine {1 micron
or less), that a charcoal filter alone cannot rid the
air we bréathe of them,

A scientific breakthrough.

Recently, some ingenious scientists have created
8 marvelous device, which revitalizes the air we
breathe . . . . the negative ion generator, These ion
generators recreate Mother Mature's own handi-
work by emitting negative ions into our air, just as
during a thunderstorm. Until now, these amazing
ion generators have anly been available for your
home or office. But have you ever wished you had
ang while you have been in a car with a cigarette or
cigar smoker, or behind a cloud of axhaust in a
traffic jam, or just wanted a breath of fresh air? Of
course there is always your air conditioner, but
that only cools and re-circulates the same polluted
air, over and over again,

We have found a wonderful unit, so compactly
detigned, that it actually replaces the overhead
dome light in your car, RV or boat, Besides being
a functional overhead light, it also provides you

ADVERTISEMENT

of

]

Breath

Fresh Air

ica’s first negative ion
generator plus 3-way filtering
system . Cleans air of harmful

pollutants and irritating pollen

in your car, RV, or boat.

with a negative jon generator, plus it filters the air  light that automatically informs you when the filt-
in 3 important ways , . . and was made expressly  ers are dirty and need to be cleansd. It also in-

far away-from-home travelers.

Eliminates smoke, pollen, and

dust, plus it emits mother
nature’s own air cleaner.
Immediately after installing the IOMAIRE, you

will notice the difference.

You can sctually see it DIRTY AIR
working, devouring any
smoke or exhaust into its
d-way filtering system,
The air inside your ve-
hicle will first be drawn
into the pre-filtering sys-
tem, which ramoves large
visible pollutants. 1t then
moves on through elec-
trical dust precipitating
slectrades, which remove
smoke and dust particles
down to 1/100th micron
in size. Then the air flows
on through the activated
charcoal deadorizing fil-
ter that is honeyeomb
shaped to allow efficient
air flow. Finglly, the air
reaches the negative ion
generator. There tobacco
smoke, pollan, pet or
cooking odors, dust and
exhausts are  literally
cleared @way, and all that
is lett is fresh, clean air,
Go ahead! Take s desp

FRONT GRILL

PRE-FILTER

ELECTRICAL DUST
PRECIPITATDR
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M
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MOTORIZED FAN

‘IC

PURIFIED
CLEAN AIR

breath,

So easy to install - So
wonderful to use.

Tha IONAIRE may be installed in your vehicle two
ways, First, for those wanting total portability
from vehicle to vehicle, we have included a cigar-
ette lighter adaptor cord far instant use, Or, this
compact (B.5xB8.5x2.75 inch) unit can be installed
in place of the dome light in your vehicle. |1's 5o
easy o install that a screwdriver and pliers are all
the tools you will need. Az & bonus, you will
gliminate smoke haze on your windows and
actually keep the inside of your vehicle cleanar. Itz
many convenient features include a Z-speed
HifLow air control volume switch and an alarm

cludes a warning alarm system with & 5 second
buzrer to remind you that you have left the
IONAIRE on after turning off the ignition.

12 volt air purifier for
your vehicle.

The IDNAIRE is so compact and quiet that you'll
hardly be aware it's working. However, you will
notice and appreciate the fact that the air you are
surrounded in is fresh and clean, and you'll arrive
at your destination in a healthier frame of mind.,
You will want to put one in all of yaur vehicles!

Order your IONAIRE today, and whan it comes,
go shead and try it. If you are not delighted with
the freshness and purity of the filtered and ionized
air, and the high quality of the unit, send it hack
within 30 days for a Full refund, Dre year
warranty,

ORDER TOLL FREE.

Frash clean gir can be just a phone call away, Order
NO. B84106. Visa or Mastercard customers call
TOLL FREE, or sand a check or mongy order for
$159 per unit plus $4.00 for delivery and handling.
California residents add B% sales tax.

800 854-8471
In Calif. 800 472-8456

I.D. RATHERBY

18480 Bandilier Circle, Dept. 58
Fountain Valley, CA 92708

Call for our free brochures of other products.



Malce A Reel
For Your Mower Cord

is reel is designed to gather and
store an electric lawn mower's
power cord. Simply drive the reel's
spike into the ground, hook the plug
end of the cord to the real and crank the
handle to retrieve the cord. The reel can
hold 100 ft. of 2-16 cable.

Start by cutting all the pieces. Notice
that one reel face has a cutout for the
cord plug. Before assembling the real,
centerbore a %e-in.-dia. hole in each
side piece to hold the spindles. Center-
mount pipe flanges to the outside of
the “-in. ®x 12-in.-dia. reel rims. The
octagonal reel ends are then centered
on the inside of the reel rims. The spin-
dles are 4-in.-dia. ® 2-in. pipe nipples
installed through the sides and thread-
ad into the flanges. Assemble the unit
with resorcinol glue and 6d hot-dipped,
galvanized finishing nails.

Thread another pipe flange onto one
of the protruding spindles for mounting
the handle. The crank arm, cut from Y&
in.-thick strap iron, is welded or bolted
to the outside flange. The crank handle
is a carriage bolt in a pipe nipple (with
its threaded ends cut off) mounted to
the crank arm. Prior to handle assem-

bly, file the carriage bolt's square shaft
section round to fit into the nipple
sheath. There are two ways to mount
the handle: 1. Weld a %e-in. hexnut to
the crank arm and screw the handle
into the nut (as shown). 2. Bore a &
in.-dia. hole through the erank arm and
thread the handle into a nut behind the
arm. Complete the project with two
coats of wood preservative.— Walter N.
Fritts

MATERIALS LIST—CORD REEL

Size and {usa)

Y % 4% ® 15 pine (case side)

Ta = 4% X 7% pine (wopbottom)

% o 1 % 4% pine (cleat)

% ® B <dia. pine (octagonal real
end)

T4 ox 2% % 47 plywood [reel faca)

1% % 12°-dia. plywood (real rim)

3 x 3 % 6 pine (basa)

L4 -dia. pipe flange

a’-dis. ¥ 2" pips nipples (spindie)

14 -dia. ® 3 pipe nipple (crank han-

= B B = B M.NN¥

died
b X 1% X 43" strap iron (crank

arm)
S4a -dlia. ¥ 2%° carrisge boh
48" heut
Metal door handle
Ya'-din. ¥ 15" iron rod (yard spike)
.t Resorcinol glue, 6d hot-dipped, galvanizsd fin-
nails.

EEoz:r " L=TOmm unmrs
Rekaey

W

CRAMNK
AR K

ASSEMELE CASE WITH RESDRCINOL
GLUE AND &0 HOT-DIFFED GALVANIZED
FINISHIMNG MAILS
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FORD TRUCKS

In 1933, Ford panel and pick-up
trucks ruled the roads. And if
?f&l‘ldpa drove one—for Castrol,
exaco, Mobiloil, or a host of other
companies—it may well have
been the original of one of the mod-
els pictured here.

SPECIAL
INTRODUCTORY
OFFER ;

You fake no
rigk. You must
he complately

satisfied or
resdiden purchase for
full creait or refund.

These diecast metal miniatures are
imported from France—made by Eli-
gor, one of the foremost producers of
authentic automotive replicas. Each
finely detailed truck is over 4" long, and
COmes N its own see-thinu plastic show-
case. They regularly retail for $16.95.
But you'll pay only $9.95—save 57 on
each and every one—if you take
advantage of our special introductory
offer. Start your collection today!

Credit card holders call
TOLL-FREE
800-526-2598
9:00-5:00 Eastern Standard Time
in New Jersay, call 201-575-6253
O use coupon below for check o money order

MODEL EXPO, INC.
23 Just Road
Fairfiald, N.J. 07007

FREE 16-page full color g ®
historic aulo calakeg 3
with each order.

(S P Ay S — -

MODEL EXPO, INC.

Dapt. PA-53
23 Just Road, Fawfield. N.J. 07007

Please send me Castrol (E1072)
& §9.05 8a. Taxaco (E1068)
Mobilail (E1077)

1

1

1

i

i

1

i [ My check or money order is enclosed for
1 S {Add1.50 per order for handling
| andinsured delivery. New Jersey residents
i add 6% sales tax.)

1

i

i

I

i

i

Nama

Address
City
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Stats g
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The Husqvarma 50 Rancher
arl:sweekmdsdowntosnze.

No matter how often a saw is used, it should have the
same high standards of quality and performance that profes-
sionals demand. That's why the Husgvarna 50 Rancher is
built to the same professional standards of all our chain saws.

Besides its easy-to-handle design and excellent
power-to-weight ratio, the Husqvarna 50 Rancher features
electronic ignition. An automatic oiler. An anti-vibration
system. Plus a totally automatic, permanently adjusted
inertia chain brake. Also, it's easy to start, and restart.

The Husgvarna 50 Rancher. Designed to make the
non-professional work like a pro.

New Price Roll-Back. People have always been glad
to pay for the high quality of a Husqvarna. But now, the
prices have been rolled back, lower than they've been in
years. So if you've ever considered owning a Husqvarna,
now is the time to get one.

For the dealer nearest you, write Husgvarna, 224
Thorndale Avenue, Bensenville, lllinois 60106, or consult
your Yellow Pages.

helmet when you buy

any new Husqvama. §
® Flexible fhp-up visor
B Special hearnng protectors.
® A 52795 retall value

Ofter good they May 3lst

ltam parbicipating dealers

@ Hurna

The Chain Saw Professionals.

HINTS
FROM
READERS

Miterbox saver

A plastic miterbox, though inexpen-
sive, is usually adequate for the aver-
age home workshopper, The big draw-
back is that the plastic base is weak-
ened by the repetitive backsaw cuts.
To save the box, install a Y-in.-thick
piece of hardboard as shown. Replace
this panel as required. —A. Weber

Pipe prolongs fence life

You can postpone replacing fence posts
that have rotted below the ground but
are still solid above. Drive a length of
pipe into the ground alongside the post
and secure it to the post with pipe
brackets (clamps).

Galvanized pipe is recommended for
the longest lasting repair. But even gal-
vanized pipe will crumble in two to
three years in soil that is high in acid
content. However, by using scrap pipe
this is still a cost-effective technique.

In cold climates drive the pipe below
| the frost line 1o prevent it from lifting or

heaving due to freezing, Paint pipe to
| minimize chance of ugly rust stains,
—David W. Roberts

| POPULAR MECHAMICS « MAY 1983



The most versatile quariz digital ever!

e GASIO

CALCULATOR CHRONO
7 flth the finger-touch face!

HINTS

FROM
READERS

Hooks lengthen giue life

M Announcing the
} CASIO TC-500,
[l the calculator with
' looks of a dress digital
but with full calculator
ol wach ut 8 s i

a dress digital computer
with & totally flat keyboard that can be operated
your fingers. No buttons to chip, wear or

money-back guarantee. calch on your sleeve. Yet it has full calculator capabilities (add,
subtract, multiply, divide — chain calculations to 8 places).

&

A touch of a side button transforms the " GREDIT CARD HOLDERS |
Kejboard 1o Jour chalce of siopwalch, .« | ORDER TOLL-FREE TODAY
cou mer , reguiar ume or | Toorder your watch, cal the tol-frse number
. oo o o 3 ol s s | SIS B R TR T
1 have often found it difficult 1o reopen . m o our for each additional watch 1o cover shipping and
a tube of glue because the cap had 30-day money-back guaranitee a"F CASIO's | wmﬁuﬁmm“w
become glued to the tube. | solved this lelwmm%w won't ;"d this North Dakota residents add 3% fax.
problem by replacing the caps with steel beauty in stores " el
standard cup hooks. Now, when [ want for months, even at prices much higher than 800 437 43 85

hook without any fuss or messy spills {1983 ON THE RUN
and the tight-fitting hooks help keep

the glue fresh longer, The hooks also J R
provide a convenient way to hang the R — :

to reuse a tube, | simply turn out the ours. Order now and by defighied. |
|

tubes near my workbench.
— Howard E Moody

Protective cover

I use large pieces of cld carpeting as a AFFGHDABILI I '
protective cover on sections of my
s T i o NO DOWN PAYMENT,

woodworking and plastic laminate

sillonet e | BELOW MARKET FINANCING
carpeting also prevents small itermns ]

and tools from rolling off the work-

bench.— Lane Olinghouse ALL UNDER ONE ROOF.

Own your own home 1of 8 lof kss than you'd Live under your own rool. Build equity. With
Lﬂddﬁr bﬂlﬂnﬂﬂ mupect — with no down payment and inlerest- no down payment. More than 20,000 famikes
arly monthly payments at below market financ- already ha'-.'e the Mikes wa:.' 'I"uu can tu-u
:sl'li%':&l.;gng construchon, Homes staring under ol

Choose from 50 Roor plans, featuring queality,
pre-cut matenals and full selection of optronal
maténals such & plumbeng, haating, and electri-
cal packages. You supply the labor. Bulld equity
Keep costs down,

The S'l.r.-:ldnn 5]

Yes! Send us more informatian on how we can own our own Miles
home with no down paymant and below market financing.
n Mail to: Miles Homes®

== i Ih - 4700 Mathan Lans, P.C. Box 9495
%5 : g o Minneapolis, MM 55440
To make it easier to ! ladd n | Ehom coken et
carry a long 2T, 0 80 page, full color catalog
determine its exact center and mark it ml“ "um“ .1 [Phease send 53 check or money order.)
with a stripe of brightly colored paint. Mama

Now you can immediately grasp the it o Address — =
ladder at its midpoint and move it com- w City I¥s XA

fortably without the usual maneuver- o e State . Y
ing for correct position.—A. Weber Vourss Mian shand Phicne | ) MPRIT.OSE3

with no down payment.
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Workshop Support Table

If you're already into woodworking—
or soon plan to be—you're probably
well aware of the need for workpiece
support when working with various
stationary shop tools. Because [, like
most home workshoppers, generally
work alone in my shop, | frequently
find myself having to handle a 4% 8-fi.
sheet of plywood singlehandedly, The
alternative is very often to lay large
pieces of 2 X 3s straddling a pair of saw-
horses and use portable power tools.
But. rather than lose the advantage of
stationary tool accuracy. workshoppers
frequently rig a support table to serve
as a helper.

Now, you can buy a support table
that will always be available for those
difficult tasks. The table shown sells for

Legs adjust in height
50 rollers support
wark coming off any
shop station or tool.
At right, a large
piece of plywood is
cut safely and effort-
lessly because table
bears its waight as
it lsaves the saw.

a reasonable $149.85 With built-in
rollers and legs that can be adjusted
from 27% to 48 in., it provides a table
that can be used for all kinds of work-
shop tasks. Besides the obvious—sup-
porting work as it leaves the table saw

It's of ¥-in. pine.

or jointer, for example—I get added
mileage from mine with a lightweight
tabletop that | built to cover the rollers.
It's made of ¥" pine and I have used it
as an assembly bench—with the legs
set at their lowest height to spare my
back the high lifting a workbench
requires. But I have also adjusted it up
to 38 in. to use it as a workbench.

All in all. Supportable is a well-made
product that deserves your attention.
Bonus: Fold it up and hang it on a wall
when you're done —H. W,

SPECIFICATIONS—TABLE

HNo. of mollers: 10; length: 16 in.; diametar: 2% in.

Tabls waight: 30 Ibs.: longth: S8% in: width: 17%%
in.; folded depeh: B in.; adjustable height: 27'% to
%8 in.

Price: $148.95 plus shipping (vares from $4.63 to
$15.25, depending upon zone)

Manufactures: Turning Point, West Highway 18, Dav-
anport, M0 58021

O Tt s A
R e e
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_». You set out to learn a skill. Then, on-the-job experience benefit is something money-..

You end up with a kind turns what you've learned can't buy.
ﬁﬂpﬂde youdidn't know was  into a skill you can call your One day you feel
possible. You're Navy-trained own. But more than that, standing a little taller,
_and now you know how it you've learned to take charge straighter. You're proud m
feels to be one of the best. and lead. To motivate people  who you are, of what }rﬂu =
""" The Navy Adventure to work together like a team.  do, of being one best.
starts with a choice of over You start out earning And it feels great.
 sixty career fields including  over $550 a month plus It's a part of the Navy
advanced communications, housing, food, and special pay Adventure you'll remember
. “micro-electronics, aviation, for sea duty. And as your for the rest of your life. Cal
even nuclear power. skill and experience grow so  toll-free, 800-327-NAVY.

Yuu.chm You train. does the pay. But the biggest out more about it. o

* Navy.It’s Not Just A Job, It’s An Advent
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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RESCUE BYA
ELLITE!

Crossing the Atlantic, the
trimaran Gonzo capsized.
But a Soviet satellite

was listening for the cry
of any troubled ships.

BY JACK SOMER

hen Walter Greene and his

[Wwo crewmen sel out on a
dangercus Atlantic voyage by tri-
maran, they were ready for almost
anything. But they never dreamed
their lives would depend on the
power of a Russian satellite

At about 0830, Sunday, Oct. 10,
1982, during a violent North Atlan-
tic storm, the 50-foot trimaran Gon-
Zzo capsized in 30-foot seas some
300 miles east southeast of Cape
Cod. Walter Greene, 38, a re-
nowned sailor and Gonzo's design-
er/builder, was at the helm. When
Gonzo flipped, Greene was thrown
into the churning sea, under the
massive but graceful hulls. He
swam underwater and, after sever-
al attempts, reached one of the out-
ar hulls, or amas as they're called,
and surfaced. It took less than a
minute, as Greene recalls, by which
time his crew, Robert Goodman, 28,
and Aneirin Williams, 22, who had
been asleep inside the main hull,
regained their balance.

The three companions were sail-
ing from Portland, Me., to Dart-
mouth, England, then delivering
Gonzo to 5t. Malo, France, where
Greene was to start the quadrennial
Roure du Rhum, a 4,000-mile race
to Guadeloupe for solo sailors. The
storm had risen unexpectedly; Crew of capsized trimaran, after cuttig
acean WE!-al,hE!T fﬂ[‘HCﬂF‘[S ﬁ'om tha ascapn hatc h in conter hull, hangs on whils

awdailing re y by U5, Coast Guard cutter =

PM photo: Dale Holmes Vigarous (foreground). Tanker Califa 3 Crrtly,
FM ant (overleal). Ed Valigursky which alsa came ta the rescoe, stands by

-
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. : CANADIAN SEARCH
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e iSignal from Gonzo's Emergency Position Indicating
Hadio Bescon was.picked up by COSPAS sarellite,
w.hfﬂr‘ulrad position to Scott Air Force Base in
Diinois. A Canadian rescee plane also received the
position. Scott AFBradioss Coast Guard, 5t rutter™ ™= =
Vigornous respended. Coast Guand broadcast also was
picked up by California Getty. first ship on the scene.



Coast Guard at Portsmouth, Va., and
weather warnings from WWV, the
Bureau of Standards time-tick station in
Colorado, indicated no worse than 30
knot winds, But by Saturday evening,
three days out, Gonzo was plunging
into heavy seas and battling winds
gusting to 50 knots.

Before dark, Greene elected to strip
Gonzo of all sail, alter course to run
before the easterly gale, and tow warps
and sail bags to slow the boat and sta-
bilize her steering. 5till, she was
unmanageable and nearly broached 10
times during the night. And during
Greene's morning watch she surfed off
a large wave at high speed and her
starboard hull dug deep into the
trough. The inertia instantly flipped her
on her back. Unlike ballasted mono-
hulls, which can right themselves when
capsized, an upside down trimaran,

though it floats, is a helpless creature at
the mercy of wind and wave.

Fortunately, Greene and his crew
were not helpless creatures. Williams
had, in fact, survived an earlier trima-
ran capsize, and Greens had sailed tri-
marans more than 40,000 miles. In less
than half an hour the three donned sur-
vival suits to avoid hypothermia. Then
Greene was passed a keyhole saw with
which he cut away the wood around a
porthole to make a hatch. Williams
found and activated the yacht’'s EPIRE
(Emergency Position Indicating Radio
Beacon). Thus began one of the most
remarkable rescues in marine history
the first ever in which a satellite played
an instrumental role.

The EFIRB is a small radio that trans-
mits a distress signal over 121.5 and
243.0 MHz (commercial and military

(Please turn to page 188)

wmmlaumpmudmmrm—
after the rescue of the Gonzo crew—
two downed planes and & yacht whise
engines had died in a storm were located
with “'guidance from above.” Twalve lves
were saved. The agency was not super-
natural, but man-made—a satellite rescue
gystam.

A worldwide system, part of which is
shown above, will when complete, be
made up of specialized satellites which
pick up distress signals and transmit posi-
tions to ground bases. The first of these
heavenly rescuers—Russia’s COSPAS,
lmunchad early last year—did all the res-
cuing during 1982, But the French ARGOS
transponder, which is aboard the GOES
satallite, helped searchers find some trou-
bled ships by giving generalized positions,
.| placing them within 300 miles of an 50S.
?| America’s newly launched SARSAT
{Search and Rescue Satellite, Aided Track-
ing) will be on line this year. SARSAT
carries a Canadian-built transponder and
French-built computer electronics and
waighs only 65 pounds. It also serves as a
weather satellite. The total cost to the
United States has been estimated at $20
million, with an approximately equal cost

Rescue By Satellite—How It Works

split by Canada and France. Another U.S.
satellite, NOAA-G, also will go up this
yoar,

Ground stations are being installed in
Alasks and California to cover most of
North America. One is already in opera-
tion at Scott Air Force Base in [linois. A
Canadian station is located in Ottawa. The
Soviets have a station in Archangel, while
European stations are being set up in Tou-
louse, France, and Tromso, Norway.

The satellites in the system are
designed to pick up distress signals from
beacons which automatically transmit an
505 if subjected to great shock (such as in
an airplane crash). They also pick up sig-
nals from handheld transmitters called
Emergency Position Indicating Radio Bea-
cons (EPRIB).

The distress beacons are battery pow-
ered and generally transmit with a power
of less than one watt s0 they will be affec-
tive for at least 48 hours. Rescue aircraft
can also pick up the distress signals, but
must be within 200 miles to detect the sig-
nal. Sometimes, when the beacon is snug-
gled amid rough terrain, it can be heard
only from directly overhead.

The conversion of the recelved radio dis-

tress signal into an actual location when
picked up by one of the rescue satellites is
done through Doppler-effect shifting of
the radio frequency. As the satellite nears
the beacon, the signal is received at a
slightly higher frequency than it was actu-
ally transmitted; as the satellite fliss away,
the signal sounds as if it were at a slightly
lower frequency than it really is. In its res-
cue of Gonzo, COSPAS provided five sep-
arate possible locations within less than
50 miles of one another based on signals
recaived on different passes.

The satellites circle the sarth in a rela-
tively low orbit about every hour and a
half, at speeds of 300 miles per minute, If
a satellite’s orbit were properly designed,
a single vehicle could provide worldwide
coverage—although any one location
would be serviced for only several brief
periods during each day. COSPAS did that
Jjob admirably. Now, since there is cover-
age from more than one satallite, the same
area is monitored several dozen times a
day.

Computers aboard satellites in the sys-
tam recard, store and play back to ground
stations every two hours. But more
advanced signal systems scheduled to be
deployed during the next five yoars will
decode telemetry signals which specify
the type of vehicle, the craft’s registration
and ownership, and even the time and
nature of the accident.

The system has worked in the most out-
of-the way places. When the yacht Blue
Jeans lost engine power during a South
Atlantic storm last year, her crew of seven
waited for cabm winds, then hoisted her
eail and made for what appeared to ba an
anchored tanker in the little traveled spot.
But the tanker turmed out to be a long-
abandoned and grounded wessel. At that
tima, COSPAS picked up the Blue Jeans”
EFPIRB beacon. and all aboard her were
rescusd within three days.

—Jamas Obarg
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f you're using your videotape

: mmmwurﬂnat you're

- missing the fun of being your own

~director and making your own

 video movies. With a video cam-
era, you can record your family
parties, business conferences—
anything you might use an old-
style film camera for. And you
can record hours of material for a
few dollars and not have to wait
for processing before you see

the resulis.

Thease cameras connect to both
home and portable videotape
decks. If you're using a portable
VTR, the camera can go right
along with you (getting its power

TOSHIBA IK-1900

Plug into any videotape deck and allow
to be your own movie director.

Jf

from the VTR's power pack slung
on your shoulder). Or, attach the
camera to a nonportable unit and
record indoor events.

Always comparison shop when
you're ready to add a camera to
your video setup. We'll help you
choose one with the features you
need and at a price that makes
sense. Our chart at the end of the
story gives an all-inclusive com-
parison of cameras to consider.

The viewfinder
The most important feature is
the viewfinder, and there are
three types available: optical,
through-the-lens and electronic.
The optical variety is similar to a
(Flease turn o page 184)

AKAI VC-X2

The wide-syed world of video
can be shaped to averyone's
viewpoint with these new, sasy-
to-use cameras. Our model
looks through the finder of the
Hitachi VE-C2000, one of the
first cameras to feature MOS
technology (see text). The

other cameras shown are repre-
santative of the many available,
some of which include features
such as auto-zoom, variable-
speed zoom, auto-fade, auto-
focus and character generators,
The chart that follows talls
which features go with what
cameras and gives information
on prices and specifications.

ZENITH VC-1800

FM photos: Bill Ashe
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Stretching high across violent eddies of

New York's East River, the Brooklyn

Bridge—100 years old this month—stands

as a monument to America’s great age of in-

vention. With every new stone and each new

cable, the bridge broke ground in the field of

civil engineering and managed to be called

the "Eighth Wonder of the World"—ewven at

a time when the electric light and the tele-

phone were invented.
Much more than a monument, the bridge

is sweet vindication for the visionary design-

er who died before the first caisson was

sunk, and his son, who carried on with the

13-year building project, braving the bends,

several political corruption investigations and

charges from other engineers that his bridge

wouldn't last 10 years. Today, civil engineers

are so sure the bridge can easily go another = 3

hundred years that New York has earmarked * s = e =¥

£100 million to make minor repairs—a paint e T R N1 SUNMONS -;7

job, replacement of some suspender cables, e bl T L ALY T AT e

minor road resurfacing and the like—owver ; - Ne . e

the next 15 years. -
When John Roebling, a German immigrant

who had turned from farming to surveying

to wire rope making and bridge-building,

Angled stays and vertical suspenders extend from
towers and cables to the roadway, holding it taut.

ropes, made up of 300
strands sach: were wire-
wrapped o form cables.




a’
" 3,7 WIRE STRAND
) CARRIER

Each of thpnhstr.tn-ds was looped around the carrier {above, left) and then pulled to the tower,
where the rope for the bridge was formed. The wire strands are seen at their Brooklyn anchorage
(above, right), where engineers inspected the building materials




Young Roebling's first challenge
was to erect towers that would stand
276 feet above high water. First a
caisson was built of extra-heavy, sap-
rich pine on the Brooklyn side. (Crit-
ics said the caissons should be of
iron, since pine would rot and suffer
under the attack of river worms. But
in a 1860 engineering study, it was
noted that the wood was still heavy
with sap and no worms had under-
mined it.)

The timber caisson had the shape
of an enormous iron-clad 168 feet by
102 feet. Before the first stone was
laid atop its roof, it weighed 3,000
tons. Launched like a ship slightly
downriver from the bridge site, the
caisson was pulled by tug. When her
lines were cut, the huge wooden box
bobbed up and down in the water for
almost two months, as workers laid
i on extra courses of lumber and heavy
i Pl stone imported from New Jersey and

Inzide the work chambers under the
caisson, crews of 30 to 40 men broke
up riverbed around cutting edges to
allow ceisson and bridge tower to
gottle down to the bedrock.

first conceived of the bridge, nothing N Connecticut.

that large had been tried in suspen- BRACE ROD The bridge caissons {another was

sion bridges. Critics said it would | i)

take far too many tons of iron cable to o

hold up a readway. To span 1,595 _f;.s_______ COMPRESSED LADDER [ : =
feet of river, while at the same time | AlR OUT |

keeping the waterway clear for tall [ |

ships, the bridge roadway would have COMPRESSED |

to be an impossible 119 feet high. It AR 1N

would need an approach road of more J
than a quarter mile on either side. It
could never support the mass transit = .,
system envisioned by Roebling.

BOTTOM
HATCH

T

Newspapers charged the bridge | /7’! - D owomk /|l
idea was a “Grand Boondoggle,” EOMPRESSED CHAMBERS |

and the famed magazine Scientific AdR SLUPPLY

American noted that a tunnel from

Brooklyn to New York would do the

same job at half the cost. But Roeb-

ling, who had built a smaller-scale

suspension bridge in Cincinnati,

promised prospective stockholders e

that the bridge would be “‘the great- ¥ {

est engineering work of the continent  The 27,500-ton Brooklyn- ) lﬁ,t o

and of the age.” side timber caisson
Under the auspices of a semiprivate  With its stonework

corporation in which New York and {right) would eventu-

Brooklyn were major sharéholders but 3",’;‘;";; T

a small group of private citizens re- Men working undar the

tained control, ground was broken for  sis50n picked away at

the Brooklyn tower in January 1870, the rivarbed to let the

The elder Roebling, who slipped, caisson cutting edges
fell and cut himself on the foot a sink desper. A clamshell
week before construction was to be- scoop brought the dig-
gin, died of tetanus even bafore gings up to the surface
ground was broken. through a water-filled

His son, Col. Washington Roebling,  FuP¢ designed to main-

A tain air pressure in the
a civil war hero, had worked almost ek chambers. MEs
constantly by his father's side and e ki Rt
filled the great shoes so well that one  work chambers through

day the younger Roebling would quip:  an airlock, & cross-

“Long ago I ceased my endeavor to section of which is
clear up the respaective identities of shown above. Workers
myself and my father. Many people entered through the top
think I died in 1880." hatch, the airlock was

pressurized and they 1=
went out the bottom B -y e
Art: Bottmann Archive haiwch and down ladder.

- IIIII
__ WORK CHAMBERS
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built on the Manhattan side) were gi-
ant cutting tools, with pointed edges,
or skirts, that pressed into the river-
bed as row upon row of stone was
placed on top. They weighed 27,500
tons each. The caissons were also
huge diving bells, with the cutting
edges enclosing a hollow underneath
that was divided intoc work chambéers.

Men dug beneath caissons

(zoing down into these chambers
ware various tubes, The dredge tube
was filled with water to help keep the
structure righted in deep water and
against the pressure of the fast-flow-
ing river. A thinner pipe carried com-
pressed air into the work chambers at
the caisson’s bottom to overcome the
increasing pressure as the box sunk
woward bedrock. This allowed work
crews of 30 o 40 men to work in
each submerged caisson, digging
away at the sand, rock and limestone
beneath the river. The men went The first mass transit system on & suspensiaon bridge crossed the Brooklyn Bridge in

(Pleaso turn to page 193) 1883, Stationary steam engines pulled & wire cable that hauled trains along tracks.

b - WATER-FILLED _* e CUTTING EDGE
FDUN[}AHDN L[NE DREDGE-TUBE - : CLAMSHELL SCOOP
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This will be Duke Nalon's office.on May 28.
Leather, suede and a $800 steering wheal
will help make his job more bearable.

M photos: Ron MoCusensy and Dan Francis
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is only the first of a series of shocks
to our sensory mechanisms on this
day, mostly wrought by the guys at
Buick Engineering who, we would
learn, have managed to transform a
rather sedate but classy cruiser into a
snarling, fuel-injected, twin-turbo
charged, computer-controlled, 350-hp,
brute-force machine that has encugh
power to peel back your eyelids, com-
press your sping into the seat, and
produce s0 much wheelspin that
you'll think you're fighting it out with
Don Garlits for top eliminator.

In fact, one of the problams during
the development of the Riviera XX
has been too much power. That's the
word from George Claypole, the ge-
nius engineer in charge of putting the
Riviera's monster engine together.
Thanks to an adjustable turbocharger
boost dial, you can literally tell the
computer how much power you
want—up to about 500|—and the en-

gine will make it. no questions asked.
For race day, though, Claypole tells
us that he'll dial in somewhere
around 350

“That should be adequate to get
the job done,” he says nonchalantly.

With so much power on tap at the
twist of a dial, we're a little appre-
hensive as we climb into the plush
leather- and suede-trimmed interior
and buckle up. The handmade real

Y

The Riviera’'s engine
is a symphony of pol-
ished alloy. The gold
emblems signify that
the pace car is
a one-off special.
wood steering wheel is said to have
cost $900 alone, but we haven't been
able to get anyone at Buick to confirm
or deny this little bit of extravagance.
Dennis "Duke' Nalon, the legendary
driver of the brutish Novi race cars in
the 1950s, who will actually drive this
Riviera to pace the race on May 29,
will be very pampered indeed.

We turn the key to start the engine,
expecting to be buffeted by the mon

Stoddard Dayton won the inaugural

mw&tt!mim:limpolism“ﬁpead'
way in 1909 (not & 500-miler}, so it only
seemed fitting when Speedway cwner Carl
. Fisher decided 1o drive the Stoddard him-
salf to pace the first official 500 in 1811.
Since then, there have been 64 other pace
cars, inchading this year's Buick Riviera con-
vertible. But this is the 67th running of the
500, so why the discrepancy? Fisher liked
the Stoddard Dayton so much that he used it
as the pace car for the 1913 and 1914 races
also. Most sarly paca cars, in fact, were
makes that had either won a previous 500 or
had distinguished themselves in some other

‘\\

1925 —RICHENBACKER

The first pace car, Stoddsrd Dayton
(left), led 1911, °13 and “14 races. Driv-

The big Chrysler
LaBaron roadster (right)
was driven by Byron Foy as it
paced the 1933 Indy race. The car
had special chrome spake wheals, hopped-up
engine, and other special equipment,
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form of motor racing—marques like Stutz,

Duesenberg and Packard.
It didn't take Detroit long to realize that

there was a lot of glamorous ruboff value in
being associated with the Indy 500, By the
1920s, bullding the Indy pace car was
already a cowveted prize among auto mak-
8rs.

Up until 1979, the role of the pace car
used to be largely ceremonial, but in 1979
tha bunch-up rule ook effect, and now the
pace car plays a much more crugal role.
Whanever a yallow caution light comes on,
the pace car comes out and the race cars
must bunch up behind it without actually



ster under the hood. Instead. the en-
gine starts quickly with a single twist
of the key and immediately settles
into a very smooth 700-rpm idle. The
only clue we have that there are 350
horses under the hood comes from
the subdued but authoritative burble
from the custom-fabricated exhaust
SYSLEm.

We drop the shift selector into
DRIVE, our left foot still on the brake.
Can an engine this smooth and quiet
really pack 350 hp? We decide to find
O,

Mashing our right foot flat to the
floor, we simultaneously release tha
brake pedal with our left. In an in-
stant, the front tires of this front-
wheel-drive Riviera are spinning and
smoking and howling. We let off. Too
much throttle. Flooring it won't do
with this baby. We stop, startled by
the incredible power output of this
252-cu.-in., six-cylinder engine.

changing position. The pace car maintains
control until the green comes on again.

Although there have been several snafus
imvolving pace cars, only one was serious. In
1971, Indianapolis Dodge dealer Eldon
Palmer was driving the Dodge Challenger
paca car when he overshot the hraking
marker on the start lap, lost control and
crashed into the photographer's stand, seri-
ously injuring several pecple. Since then, all
pace car drivers have been required to have
racing andior high-speed driving experi-
ence, which is a good rule since almost all
recent pace cars have been virtually race
cars themselves. —J.0.

pace car promotion
about 3,450 R,

Try again. This time, let off the
brake and bang on about three-gquar-
ters throttle. Again, the front tires are
clawing at the pavement and sending
off clouds of white smoke. 5till too
much. Hold the brake. Hit the throttle
about halfway down. That's it. The
big Riv is moving out now with just a
slight touch of wheelspin. A perfect
start. We're rolling about 50 feet now
s0 let's punch it open.

Mash the throttle to the floor. The
Riviera hunches down on its suspan-
sion and moves out now. There's no
sensation of the turbochargers kicking
in, no nothing, axcept a strong, iNsis-
tent urge at the small of our back. It
presses us back into the seat and
keeps us there as long as we keep
our foot down. After several seconds,
wea're traveling at an incredible rate
of speed. Our peripheral vision short-
ens as things alongside the track whiz
by in a blur. 5till, we're pressed back

The pace car that marked the beginning of &

into the seat, the icy cold wind blast-
ing past our face, numbing it, our hel-
met forced back against the headrest.

Lat off a little and the pressure
against our back eases. The speedom-
eter is well past the peg off the end
of the dial. Now wea're more aware of
what we're doing. We're past tum
one and halfway into turn two. The
VIP suites that hang from the top of
the Speedway in turn two are silhou-
etted against the gray sky as we turn
slightly left and dive down into turm
two and onto the long back straight.

At 200 mph, Indy drivers will tell
you that the back straight is bumpy.
But here, now, at about 110 mph, it's
just one long stretch of smooth con-
crete, the slight imperfections in the
roadway soaked up with nary a
whimper by suspension engineer Ray
Smith's chassis modifications.

As turn three looms closer, we set up

(Pleaase turn fo page 182)

1954—DODGE

Dodge was first firm
to build replicas of
pace car for sale to
the public, producing
701 Royal 500s in '54.
Real pace car {left)
had dual-quad Hemi
angine, specisl trim.

Indy 500 winner Wilbur Shaw paced race in
‘48 Chevy convertible (left). then the

cuwlt was the ‘78 Corvette special edition
{right). Chevrolet built 6,500 replicas and
the car became an instant collector's item.
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55K converted

this Remington
XP-100 from .22

Jet to buffalo
stompers like .
Winchester, .45-70
or gven .50-70 ritle
calibers. Holes near
muzzle (inset) are
recoil arrester which
helps keep kick from
breaking your wrist.

Rolling Block Silhouette
pistol by Navy Arms
adapts an old design to
the latest high-power,
high-tech, long-range
handgunning sports. Hoy

Ricketts tries for a 200-
meter ram with a . 45-70
405-grain bullet




of only as rifle cartridges. Calibers
range from nzmmm ‘

EMAE

' '} ot l.lké leles

Perfect for the sport of silhouette shooting, these

' __ pocket rifles get hits out to 300 yards.
& ' BY ANGUS LAIDLAW
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& newest fishing boats don't have
tri-hulls, squared-off bows, and flat
bottoms banging across the waves.
Seen from the side, a bass boat may
lock like a runabout and go fast enough
to tow skiers or win a race. Notice a
more pointed bow, higher sides and
deeper-V hull for a smoother ride. Styl-
ing is slick and streamlined. Wind-
shields have been added to deflect the
wind at higher speeds and are raked
aft

'i‘huu:ﬂfﬁp—-:lﬂ'fmmabﬂammarbaa
cantrol console sticking up like a con-

produced
hull that has & slick inside-outside finizh.
b

The light aluminum hull of a johnboat, the pointed bow of a runabout and
the pedestal seats of a bass boat are combined in the Lund Pro-Angler to

provide spartsmen with a multipurpose fish-chaser.

MFG is back in the boat business with the Adventurer Sport-14 that is
from matched metal dies. This results in & uniform fiberglass

New Loolk For
Fishing Favorites

High-tech has come to the
lowly skiffs for anglers:
They're faster and safer.

BY BILL McKEOWN soarnne eomor

ning tower amidships. Adapted from
the larger offshore skiffs, where a big
garnefish may force an angler to fight it
arcund the boat's perimeter, the center
cluster of controls lets the helmsman
stay where there is less bounce,

Look down from a bridge, however,
as the latest angling craft below head
offshore, and you'll see interior layouts
that leave no doubt about what their
skippers have in mind. Foredecks are
trimmed to make room for bowriding
and casting. Level flooring and casting
platforms provide a base for stand-up
action. There are
assorted enclosed -

rod racks, tackle .. 2
K‘Q

comparunents, aer-

(Please turn [
to page 204) |
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Far drift fishing (above) or powering on plane out
to a favorite fishing hole, Fisher Marine’s new SV
4 semi-vee bass hull is an aluminum, center-con-
sole model rated for 60-hp outhoards. Generous
freeboard keeps out spray, gives added safety.

New high-performance bass boat power

First loak: Especially for the popular bass chasers,
Johnson is introducing 8 GT V6 racing-type, I50-plus-
hp motor. Evinrude will have similar XP-150-plus model,

Open bowrider foredeck of the Silverline Sport Scrambler
{above, left) allows forward casting for fishermen, but the
stylish speadster can be used to tow skisrs, as wall.

Sryled like a runabout with raked windsereens and pointed
bow, but mounting pedestal seats for fishermen, aluminum
Fisher Sweet 16 Fishabout (left) is bass boat in disguise.
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New, highly sophisticated tuners are making the case
for separate components again, instead of tuner
and amplifier together on one chassis.

BY CHRISTOPHER GREENLEAF

NAD 4150

4« »

TR

o areas. NAD 4150
pnﬁﬂbn.—_ using a new Schotz circuit.

PFM photo: Lou Jawitz



Must of us are in the “deep
fringe"” of FM for at least a
couple of the stations we tune in.
Here are new tuners that reach far-
ther, give more noise-free stereo at
greater distances and—wonder of
wonders—are relatively simple to
operate.

An FM signal doesn't always
occupy the same amount of space or
bandwidth, and its strength fluctu-
ates from moment to moment, 5o a
few new models actually track the
signal according to its status at any
given instant. Others lock in very
solidly on a station, far more accu-
rately than was possible before.
Still others feature very legible,
accurate meters that give precise
information of signal strength, on-
center alignment and multipath
conditions. The end result is a good
reproduction of the signal the
broadcaster sent out initially, These
tuners are so good that they can

dial along with eight separate,
pushbutton memory presets.
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Tandberg 3001 uses conventional, EIIIJEQ'.

even show up bad broadcasting!
Here, with prices ranging from a

high of $1,145 to an affordable

$280, are our five terrific tuners.

Tandberg 3001

Tandberg has eliminated some of
the last sturnbling blocks in conven-
tional analog tuning and given us a
glimpse of future FM quality. De-
signed by the Norwegian firm's
famous technical staff, the 3001 is
nearly alone among analog (that is,
nondigital) tuners in its ability to
provide eight station presets and
retain a conventional tuning dial.
Using the memory button doesn't
move the dial's pointer; rather, it
shows the selected station’s loca-
tion on a separate meter which also
functions as the tuner’s signal-cen-
tering indicator. There's also a sig-
nal-strength meter with very accu-
rate indexing from 3 microvolts all
the way up to a whopping 3 volts.

The bandwidth the unit picks up
can ba switched batween wide, nor-
mal and narrow, an unusual and
welcome versatility.

FM sterec noise is tackled by
gradually decreasing channel sepa-
ration as the signal from the anten-
na worsens. This is an effective bit
of circuitry that keeps the stereo as
good as conditions up at the anten-
na will allow. Technical journals, in
discussing the 3001, have stated
that this tuner often exceeds the
abilities of their equipment to mea-
sure its performance. Because
Tandberg intended the 3001 for
very critical ears, a number of radio
stations use it to monitor their
broadcast quality. It even has out-
puts for lab-quality equipment.
There are also settings on the back
for 25-, b0-, and 75-microsecond
pre-emphasis, for European, Dolby
B and standard U.5. broadcast sig-

(Pleass. turn to page 190)
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This is the setup to
use when you want
to sharpen a chisel
or plane iron. Adfusc
table at the desired
bevel angle and use
the sander (balt) to
notch the hack of a piece
of wood so that the top
edge will rest approxi-
mately 1416 in. from
belt. Clamp wood in
place to serve asa
support for the job.
The pilaten is neaded

ACraftsman’s Secrets For Using The

Sander/Grinder o

This little machine with its narrow abrasive belt is
underrated by many, but you'll be amazed at all it does.

BY ROSARIO CAPOTOSTO

Tha narrow-belt sander/grinder is a
versatile little machine that's big on
performance. With it, you can sand,
grind, sharpen, deburr, finish, contour
and polish almost any material.

The sander/grinder is no newcomer.
It has been used widely in industrial
shops for many years. Recently, howew-
er, the tool has been turning up in many
home workshops and it is quickly

98

FM photos by the author

becoming the craftsman’s favorite tool.
If you already own a sander/grinder,
then you're aware of its capabilities.

But some of the techniques and applica- ]

tions on the following pages may be
new to you. If you're considering pur-
chasing this unique machine, it will
prove to be a wvaluable asset to your
workshop because of its relatively low
cost and its overall versatility.

Narrow belt sasily removes saw blade
marks while smoothing outside curve.
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COMPONENTS

PULLEY

IDLER
PLILLEY

Most common belt grits: 1. 220 (very fine), 2. 150 (fina),
3. 120 (medium-fine), 4. 80 {medium), 5. 40 (coarss).

SPECIFICATIONS—SANDER/'GRINDERS

] Ruociowsll Craftsman [rrermel
TABLE g ICLER Height [in.] 20ia 21 1
ER*CKH PULLEY | Width (in) Bl Bl 0
- Length (in.) i2 18 it
Belt smze 1 = 42 1= 42 1 = 30
Bai spead ({.p.m ) 4000 3.000 2. 700
Motor (110 va.c.) e hp, 4 hp, Universal
3450 rpm 1.725 rpm 2 amp
Roclewall (No. 31-351) 1-in.-wide Nar platon and one sanding belt,
CHIVE 5223; metal stand. $106. Rockwell Imermnational, Power Tool Div.,
PLILLEY 400 North Lexington Awe., Pittsburgh, Pa 15208
Craftsman (No. 8GT22612C)1 One B-in.-dia. sanding disc. one sanding
beh and miter gauge, $189.99; steel leg set, 545 95 Sears, Roabuck
CiN- and Co., Sears Tower, Chicago, [l 60684
OFF FLANGES Dremel Disc-Belr Sander (No. 7300 Two sanding belts. one S-in -dia
SWITCH } FOR BOLTING sanding disc and miter gauge, $112.95 Dremal, Div. of Emarson

TO STAND Elecinc Co., 4915 21st 5t Racine, Wis. 53406

Rockwell's sander/grinder with its parts identified. Chart (above, right) gives technical data for the three machines shown.

: Craftsman with guards removed to show
Craftsman’s machine can be bench- belt threaded for external sanding. The Belt is threaded for internal sanding.
mounted, or installed on stand as shown. tlting warktabie allows bevel work. Remove the platen for contour sanding.

-

The Rockwell modael is shown with the
beit threaded for external sanding (left) The lighter duty. benchtop Dremel disc-
and internal sanding (right). Notice that belt sander is 8 more compact tool than The Dremel, with the platen removed, is
the idler pulley shifts forward. the Rockwell and Craftsman models. now ready for internal contour sanding.
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USING THE SANDER/GRINDER _

< G

You can utilize the top pulley for shaping
and for smoothing many inside curves.

Use & narrow strip of belt for sanding
very small areas. Tumn the belt inside out
and siit it with a razor knife. Tear in one
nma-aﬂvﬁ?gmnmurmﬂmgmumdmmp&mmkg With the platen removed, direction for a few inches, then in the oth-
the flexible belt easily follows the shape of the leg. Use light pressure and steady eor. Using this methed will prevent the
motion to avoid cuts (ridges) as you mowve the workpiece across the balt. sanding belt from unraveling.

ABOUT BELTS AND PLATENS

This convex platen is a Rockwell accesso-
ry for sanding inside curves. A curved
wood block clamped to the other ma-
chines will zerve the same purpose.

Use the belt's thin edge for sanding in
tight crevices and sharp corners. Remove
the platen during this operation for great-  With the platen removed, the belt's flexibility is utilized for the internal sanding of
er access to the sanding belt. circular shapes. The finer-grit belts are more flexible than the coarse belts.
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Sanding small fretwork requires a nar-
row belt. Spring-tensioned idler arm is
pushed forward to take up slack.

Apply a8 frosted finish to glassware by
using an 80-grit (medium) belt and a falt
chalk eraser as a bhack-up pad.

For sanding the most intricate details,
guide the narrow belt with a thin wood

block. You can make custom-shaped
blocks for sanding specific contours.

TRACKING THE BELT

When grinding & nonferrous metal like

aluminum, apply & low-melting-point

grease to the belt to prevent clogging.

Use your finger to guide the belt into
tght spots. Tape or adhesive bandage is
wrapped around finger for protection.

To polish matals, tum & worm balt inside
out and apply & rouge compound (left).
Light pressure produces a bright finish
(right). Be sure belt is compietely worn to
prevent wear on the pulleys.

Two beit tracking adjustment knobs are
used to control right and left belt move-
ment on the Craftsman modal.

As a sander, this machine takes over
where large, broad-bek sanders (both
portable and stationary) leave off. The
narrower belt can accurately sand intri-
cate workpieces quickly, thus saving
the hours it would take to sand the
piece by hand.

As a grinder, it outperforms a con-
ventional stone grinder by cutting and
sharpening faster while operating at
cooler temperatures. This minimizes
the danger of drawing the temper (al-
lowing the metal to become too hot,
thus weakening it) when sharpening
tools or during metalworking.

Shown here in various operations are
three sander/grinders: Sears Crafts-
man, Rockwell and Dremel (called the
Dremal disc/belt sandaer), All three per-
formed admirably.
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Control the belt on the Rockwell model
with these two bolts. Twrn bolts in oppo-
site directions to adjust belt.

The Craftsman and Rockwell are
about equal in size and capacity. Both
models utilize 1 % 42-in. abrasive belts
and hawve tilting worktables for beval
sanding and grinding.

The smaller, lighter duty Dremel
usés a 1 ¥ 30-in. balt. The Dremel
model is designed for bench top use.

Both the Rockwell and Craftsman
machines can be bench mounted or
installed on accessory stands. Rock-
wall's metal stand (No. 50-510) can be
purchased with or without retractable
casters (No. 50-118). Craftsman's steel
leg set (No. 9 GT 22238C) is equipped
with rubber-padded leveling feet. A
floor stand allows the sander/grinder to
be more accessible when working on
long or irreqularly shaped pieces. Un-
less you are limited by workshop floor

The beit tracking adjusunent on the Dre-
mel unit is located within the housing.

space, you'll find this to be a wise
investment.

Aluminum oxide abrasive belts are
available for all three makes, ranging
from a coarse 40 grit to an extra-fine
320 grit. In addition to the conventional
abrasive belts, Rockwell offers a brush-
ing/cleaning belt (No. 31-476) for
removing rust, deburring metal or pol-
ishing glass, and a nonabrasive wool
belt (No. 31-477) for high polishing of
metals and sheet plastics.

All three machines operate using a
1-in.-wide flat platen (a rigid, metal
plate used to back up the belt). Rock-
well also offers a Ys-in.-wide flat platen
(No. 31-364) and a Y:-in.-radius convex
platen (No. 31-365).

Another Rockwell accessoryisa 1 x

(Ploase turn 1o page 184)
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ur cak sideboard (often
referred to as a serv-
er) came into being simply
becausa my wife has main-
tained that one of the big-
gest needs in a dining room
is an attractive place to store
infrequently used items such
as bowls, vases and large
serving platters.

Since her preference was
for a dark Victorian piece
topped by marble, | opted for
oak for this project, and I
mixed stains to create exact-
ly the hue desired. The stain
mix is spelled out in the fin-
ishing section.

The server was inspired
by a number of similar
pieces observed and studied
at antiqgue shows, auctions
and the like. Most of the originals that
we found were about 90-percent oak,
with poplar being used for the case
back, drawers, sides, and so on. Some,
of course, were constructed of mahoga-
ny.

To hold down the cost, we built ours

Build PM’
Victorian
Sideboard

Crafted in the PM Workshop, this oak
beauty is easier to build than you may
guess. For validity, we used a finish
that makes the piece look hand-rubbed.

B\frl HﬁRR"ff WCKS HOME AND SHOP EDNTOR

using solid ocak for all exposed mem-
bers. We economized by using ¥4-in.
plywood for interior partitions, carcase
floor, the back and drawers, Purists, if
they prefer, can use oak throughout,
but such construction will drive up the
cost considerably.

Before you start building,
locate the nearest source
of marble and make a trip
there to discuss the various
types of marble and their
costs.

We used a rich-locking,
handsome [talian marble on
the prototype; the ¥4-in.-
thick slab—which was cut
specially to fit the cabinet—
cost $150. The stone mason
charged another $40 to de-
liver the slab.

Once you know the mar-
ble you want, and its cost,
you can start building your
cabinet. Do not order the
marble slab until you have
finished building the cabi-
net. Once the carcase is
assemblad, you can measure
the top and have the mason cut the slab
to suit your piece exactly. Because of

Drasign, construction, phategraphy: Harmy Wicks

Wall covaring: Apphe Valley C5412, a strippable vinyl
fromm Wall Tax Sampler Collaction, Columbaes Coat-
ed Fabrics, Div. Borden Chemical, Columbis, COhilo
43216

Our elegant sideboard
{often called a server) is
created in cak and topped with
3/4-in. - thick Ir.atmn mrﬂa

#

S i
i
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the great chance of chipped
cormers, you do not want the
marhble to overhang the cabi-
net on any side. For the sake
of appearance, neither do
you want the marble set
back from the edges.

Building the cahinet

Start by laminating the
stock for the four legs. Rip
the boards slightly over-
width and join them, using
glue and clamps. While
these are drying, you can lay
out for and cut the rails for
the end sections and front
facing. Cut the parts slightly
oversize at this stage and fit
them neatly as you assemble
each section.

The next day, carefully

Chances are that you won't be able to buy 4~ 4 cak stock local-
ly. Consequently, legs are made of glued-up 1-in. boards.

trim all four legs to the exact
same size. Your best bet for
avoiding a wobbly cabinet
(caused by one leg being
shorter than the others) is to
first square one end on all
four legs using the radial-
arm saw. Then, set up a stop
block and trim all the second
ends, one after the other. For
each leg, tightly butt the
first-cut end against the stop
and they will all be cut 1o
identical length.

Using clamps and strips of
wood, assemble a jig to hold
the legs, one at a time. on
your workhench. Using stan-
dard router procedures, set
up the guides and stops for
routing the vertical grooves
at the top and bottom of each

PART Al —DETAIL

304" DIA,
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leg. Do the stopped grooves using a
core box bit.

The front faces of both front legs are
shaped. To obtain the contour shown in
the drawing, first make a pattern on ¥-
in. hardboard. When you're satisfied
with the shape, transfer it to both front
legs to serve as a guide for your shap-
ing step.

Secure the first lag in your bench-top
Jig and start the shaping, using a sharp
spoke shave, Surform rasp, block plane
and belt sander. I found that using the
3 X 21-in. belt sander with BO-grit
Paper helped to speed up the task con-
siderably. The shaping of the legs is the
most time-consuming aspect of the
entire project. So, settle in and accept
ﬂwfactmurtmwﬂlbﬂdnd:ug it for a
spell.

buttons on your lathe, using oak from
the same stock that is used for the car-
case. The button tenons should be cut
for a neat—not loose—fit in their mat-
Ing holes. Apply glue sparingly and
insert button tenons into holes; lay legs
on their back sides and put a weight
atop each button. Allow to dry over-
night.

Next, make up the side (end) assem-
blies. Carefully lay out for the dadoes
which will receive the drawer shelves,
Notice that the latter do not butt tightly
against the panels. Sinee the wells will
be occupied by drawers, the shalves
merely serve as a base for the draw-
ars,

Assembling the cabinet

Axmnbjaﬂ:mﬂahinatmshnwnin

humppadhvamuﬂusigb,thnmism
need to install a top. However, do
install the front-to-back piecas (S).
Thasamnaeﬁedmsuppon:lmmm-
bla.
Dnmﬂmcuhlnmis&mmhlad,wu
can take measurements and build the
dmwmanddm.mﬂnunmﬂhm
inmmmmmmﬁummg

Mhasﬁwammthenahina:ispur-
chased. ?uucnnbu-fﬂmhingmlmnu?*
but for authenticity, we found it wWas
nacessary to order the wooden and
pendant pulls, knobs and key escutch-
eon plates from a couple of different
sOUrces, Fnrwmmnmimm,rhasup-
pliers are given in the materials list.

Bore the holes at front to receive the the : Dowels are used batween Do as the fessionals do and
pro get
decorative turned buttons. Turn the rﬂi]smdlm.ﬂnd,:inmﬂmpiﬁawﬂl (Flease turn to page 2073)
g#ﬁ-f-‘mm’ “_F HE!.K m!:_ s [ 34" IOUTSIDE) z
1 o A ot ol }_| 2 : "’\751 0 ez
[NO. @ GT 3203) 12 il r - — — ||
OLDING CLITTER- ‘—f A Pt | . T
HEAD 1N TABLE SAW L 'Lu Q
DETAIL 4 s E ; :
o A W g
[NO.35-110) DETAIL & a d P B
CILOING CUTTER: T e i
HEAD IN TABLE SAW i r GROGVES < ST s
DETAL 5 # [+] ——————
G [ | .
9 GT 2382) —t = 1 F
CUTTERHEAD HE S et } etk 1
id TABLE SAMY =" r_
| DETAIL 7 14" \IDE 3" =
{Irad n NE-DEEP 1 11 C N T R
- e e nl LUl A —
- = ¢ ANDBACk M= g |
TS m"‘ g . JoaSe
FRONT ¥ I' i "I_J'& i |
END RAILS—
DETAIL & DETAIL SECTION VIEW
30 e
R
3 B * i ";p * ===
I E1 }Pfi" K |
— —— —M —
J |
& ek o |
12" - i BI'B"-DEE?' B |
P 3. z = DAL H ]
- g [TYRICAL)
!l:" T E 1 1 / 1 j |
1 s el |
=t . r \/r .;; 1 |'rr —:[
] 6T B g |
2 . &  3mDEEP -
R iy
= =12 ——
i i 1 ! ||
¢ — ——— —— s
=1 ; In
¥ 1 ¥ I
12-304" e 4" I 1304 I|
i 15|
5 -3-172” - 3 e
|




Comes
7o Life

A native Georgian blends
his woodcarving skill and
his interest in machines to
create this primitive art.

Below: Carlton Garrert works on “Lictle
Yellow Car”; colored wheels spin in
“Machinery”; “Hospital” is Garrett's
first work. Right: "'Diesel Tractor”

is from a series of farm equipment;
“"Waterwarks" depicts a rural scene.

s~

Folic Art That

ln a small back-yard building within

view of his kitchen window, Carlton
Garrett works in wood to recreate
scenes of his past.

This old-timer not only saws and
carves wood, but draws on his knowl-
edge of mechanics to animate his work
in vary clever ways so that things are
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not as they seem. Garmett's pieces
depict scenes of rural Georgia and folk
heroes. The figures in his work are ani-
mated by a motorized system bosxed in
below. Hand-carved wooden gears,
cams, shafts and pulleys connected by
strong cord bring his carvings to life.
Often music accompanies the action.

“It's a wonder | wasn't killed many
times.” says the B3-year-old Garrett,
recalling his childhood. Dangerous
though it must have been, Garrett had
the good fortune to have bean bom and
raised near a water mill. He was fasci-
nated by all the cogs and flywheels

(Plsase turm to page 206}
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How To Keep
Power Tools In
Topnotch Shape

With an hour or so of routine maintenance each month, you
can keep all your power tools in ready-to-run condition.

BY DAVID A. WARREN AND WILLIAM BEYER

An important maintenance practice
for the table saw is checking

the blade for correct vertical
alignment. Elovate the blade to

its highast point, crank it into

vertical position and check D "%
with a square, as shown. If the 2 i
table and blade are not at right d

angle, clean the arbor-tilt
crankshaft and then recheck.

o perform well, power tools must is the most important maintenance odic inspection, routine cleaning and
be maintained well. Fo wj a g . since it g specific directions t i
routine maintenance program will pro- based on the design features of that to proper maintenance. We've also
long the useful life of your tools and tool. You should keep all of your own- zeroed in on specific problems to look

help two ensure efficiency in your er's manuals on fil your shop
wiark. In our caption photos, we have
The owner's manual for a given tool compiled a general guide to the peri-
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for and correct with most of the com-
mon shop tools.

For safety, disconnect tools from the
power source before making any ad-
justments. Clean up any lubricant spills
immediately. Wear gloves for protec-
tion when cleaning sharp blades. PM
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General
Power Tool
PERIODIC INSPECTIONS

roach To
aintenance

Inspect power cords for fraying, especially at stress points near the ends. Also check
the condition of plugs. Replace all frayed wires and plugs that have loose prongs.

Check condition of V-belts and replace if
badly wom. Premature wear and belt
slippage are symptoms of incorrect balt
tension. Adjust belts so they e just tight
enough to turn without slipping.

Examine cutting edges for nicks, flaws
and dullness. Poorly maintained (dull)
knives and blades overwork motors and
lower work quality. This planer knife
needs to be ground and resharpened.

Using a straightedge, check drive wheels
for slignment. Misaligned wheels will
cause balt damage and strain motor,

Test and dghten all screws, nuts and
bolts that may have loosenad from vibra-
tion. Replace stripped fasteners.
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Clear dust from air intakes. The best way is to blow it out with compressed air. If you
don‘t have a compressor, get an aerosol can (such as Dust-off) at a camera shop.

REGULAR LUBRICATION
= ] Sguirt & few drops of light machine oil
inte oiling holes (left) to lubricate bear-

H."‘ ings that are sealed against dust.

% il

.::- ) "'fr ¥ &

Many older tools have oil reservoirs that
should be checked every five operating
hours and topped off. Drain oil every 100
hours and refill with clean oil,

cranmies. With tool wibration, dust acts
abrasively, causing undus wear.

Clsan pitch and burn residue from blades
with mineral spirits. Wear gloves to clean
sharp edges like this fointar knife.

Clean chain drives with & solvent such as
trichloroethylens, then lubricate the
chain with WD-40 or light oil.

Gears, such as the rack gear on this drill
press quill, should be cleaned with sal-
vent. Then, the gears should be coated
thinly with axle grease.
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RubnmNmnrnfmrmchimauamrmMsmmmﬁu Lubricate surfaces such as this table saw top and fance that
pores and prevent rust. If you find patches of rust, rub them come in contact with work with WD-40. Don’t use oil; it stains
clean with fine steel wool before oiling. wiood. Dirt can become impacted in &8 wax coating.

SpecificMaintenance Checks For Common Shop Tools
TABLE SAW _

Check miter gauge
(right) by using a
square to find the
relation of the back-
TR o S e H X
Py {5?; stop to the miter
giveek TABLE ALIGNMENT = gauge slot. When
| BOLTS 1 they re at 90°, reset
| murter | the pointer on the
|  GALdE (=8 =) | miter scale to 0.
|  GrOdvY 1
I ‘\\ |
|
|
|
|
L] L] I
MEASLIRE |
FROM FRO |
AND BACK I
BLADE I
I
Fom r
& o L @)

Chack table-blade alignment as shown above. If adjustment is Set fence parallel to miter gauge groove (above) using bolts
nesded, look for alignment bolts on the underside of table. atop fence. Reset rip guide pointer (inset) for accurecy.

RADIAL ARM SAW

Uﬂﬂ}mm:hll:tfbr “toe-in""—blade
Check fence for straightness and replace  Set arm at various angles, move motor not parallsl to line of cut Correct with
if necessary. On some models, clamps camiage aslong treck. If blade doesnt adjustments to carriage rollars.

can be dghtened to straighten bowing. touch table at all paints, level table. {Please turn to page 196)
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HARRY WICKS

WORKSHOP
MINICOURSE

More about dowels

Last month | discussed some of the
basics of working with dowels. As |
thought about this month's column, |
realized that the entire doweling pro-
cess is actually composed of a great
number of “basic” steps. In other
words, it's difficult, if not impossible. to
define where the basics stop—and
sophisticated joinery starts.

The simplest method of all for locat-
ing centers, for dowel holes on a mat-
ing board, is (o use dowel centers (not
shown). These little hat-like configura-
tions are machined in the diameters to
suit the most popularly used dowel
sizes. To use them, you spot the dowel
holes in the first board using ruler and
pencil. and bore the holes. Then. you
insert the dowel centers in the just-
bored holes (with their nail-like points
projecting out), align the mating board
and press the two together. The pointy
centers transfer the hole locations rath-
er accurately so the dowel holes can be
bored in the second board.

However. if you plan to do any seri-
ous furniture building, treat yvourself to
a reliable doweling jig. There are sev-
eral types available. and many are first
rate. Though | have used four different
types of doweling jigs over the years,
my “'old reliable” is the jig shown. It's
manufactured by General Hardware
Mfg. Co., B0 White St,, New York, N.Y.,
10013. It is available at all well-stocked
hardware stores and lumberyards.
And. good instructions for using it are
packaged with the tool

When you work with a jig, you must
first scribe match lines across the board
face. as shown in the top photo at right.
Make certain you always line up the jig
from the same side of both boards: that
way, if your guide (drum) is slightly
off —that is, not centered exacty on
the workpiece edge—the difference
will be the same for both boards and
they will still join without any prob-
lems.

Several important points;

B Never use too much glue—always
work with a scant amount.

B EKeep glue away from board edges.
This practice, coupled with the right
amount of glue, ensures well-joined
boards with little or no glue squeeze-
out, P

e

Boards to be Joined with dowels are aligned, then marked carefully using a square
and sharp pencil across r.i‘mja.lnt.l On hardwoods use an awl for this marking step.

This is author's favorite doweling jig.

First step is to rotate head or drill
guide (A) so correct size bit can be used.
Hare, bocause Y-in. stock will ba joined
with Je-in. dowels, we use 8 ¥&-in.-dia.
bit. When ¥-in. guide hole is aligned,
secure drum by tightening nut (B).

Next, drum is moved to position %
in.-dia. haole at center of ¥-in. stock.
Incremants are in Ye in. (armow).

— W

ﬂ_- :.g:.-"-""f
Repeat hole-drilling procedure on
mating piece. Then test parts for fit
Uudtharahrndaupur—pdnth*rm without glue. For final assembly, join

do the boring. Affix 8 masking tape
flag an hit to ensure correct depth.

parts scant amount of glue en dow-
els. Clamp assembly overnight.
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“Today, you need
an oil thisgood.’

*These four-cylinder engines ,
A have to work hard. That's why
¢ they need Quaker State! ==

Small engines deliver good gas mileage. But to give —~
you the kind of performance you want, they have to work *

extra hard. They need Quaker State quality. These Quaker {JUAKEI
State motor oils are made exclusively from Pennsylvania : : STATE
Grade Crude Oil. They offer quality protection for any kind STHE . 7a =
of car-old or new, big or small. Quaker State. It's so good, |2 e

it's America’s

=7 Quaker State « =i 0




Cover: Immaculate redo
of engine box in LeCar.

HOW THE PROS
REBUILD ACAR

HIGH-TECH PARTS

The Secret To Keeping Your Car Running Forever

How to stop rust before
it starts

How to fix a rusted trunk
How to repair a rusted
battery tray

Restoring rusted headiight
buckets

How to fix a rust hole
How to replace a rusted
body panel

How to install an
antichip strip

Waterproofing turn
signals and brake lights

R U
utproofing 30 e
How to soundproof yu‘::

How to solder-splice and
use heat-shrink tubing

Protecting
a wiper motor

How to install silicone
sparkplug wires

Protecting your colil,
distributor and wiring
harness

Troubleproofl
hﬂldllgl% whlnng

How to Install a rubber
antenna

How to install stainless-steel
braided hose

How to install an oil cooler
How to Install a gauge panel
Replacing vacuum hoses

SUSPENSION AND BRAKES

Retrofitting tires and
wheels

Installing silicone brake
fluid

INTERIOR

How to seal
weatherstripping

How to install sun shades

EXHAUST

How to install a free-flow
exhaust system

Replacing sheet-metal
screws

Sources and Suppliers
New Car Care Products

Car Care Guide produced by PM Auto Dept. Guide designed by Don Mannes. PM Photos:
Peter Tenzer. Car Care Guide Cover Photo: Bill Ashe. lllustrations: Jeff Mangiat,

MAKES
THINGS
WORK
BETTER!

BELT-EASE®
BELT
DRESSING

Long lasting, crystal
clear, claan balt
dressing gives axira
traction and life 1o
automotive V-belts
and all drive balts on
appliances, blowers,
snowmaobiles, and
power egquipmant.
5.5-0z. aerosol.

LOCK-EASE®
GRAPHITED
LOCK FLUID

Keeaps all locks work-
ing smoothly year
‘round. Seals out
moisture, protects
against freezing and
rust. Freas frozen
and sluck locks.
3.5-0z. aerosol with
snorkel; 3.4 oz. can.

lﬂll-lilﬁ@ ALL WEATHER

JUTE
'L._ BN ﬂ.
GREASE |

An all weathar
grease for aulo,
farm, marine and
shop use. Preferred
because of its
superior film
strength plus water
and haat resistance.
LITH-EASE pro-
vides excellent |u-
brication and rust
protection. 16-0z.
aerosol; 1-lb. tub;
1V¥a-02. tuba.

s
=

[t Px

5 i
=
Available wheraver fine automotive
and hardware products are sold.
A American Grease Stick Co.
Muskegon, Michigan 49443

||||||||
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CAR CARE GUIDE

How The Pros

Rebuild A Car

ost of them are racing mechanics,
some are racing drivers; almost
all are graduate enginears or designers.
Their shops tend to be large, lined with
expensive machine tools and brightly
lighted. A couple of assistants clad in
immaculate overalls confer quistly over
a brand-new car with its guts exposed,
while two or three more axotics wait to
ba similarly disassembled. The phones
ring incessantly with calls from suppli-
ers and customers.
This is the seductive world of the
Supertuners, men who can take almost
any mass-produced car and—for a

Porsche B28 into a convartible,

This Camaro reworked by Bill Mitchall has a turbocharged 350-cu.-in. V8
finset) totally new suspension, Minilite magnesium wheels and asrodynamic body
work based on Penske/IROC cars. Rainer Buchmann, who heads B+ B, carved this

$100,000 rebuild has & beafed-up chassis,
Recaro interior and state-of- onboard computer system.

price—turn it into something special.
Typically, they specialize in one brand
of car—Porsche, BMW, Ferrari at the
pricey end, Camaro, Volkswagen, Dat-
sun at more affordable levels. What
they do is “narrow its focus’': improve
the handling, the acceleration, the com-
fort, the appearance, the reliability.
Thess Supertuners are emphatically
not building “race cars for the streetr.”
Racing can tsach you about perfor-
mance and asrodynamics and durabili-
ty, but a balanced, real-world passen-
ger car is a much more difficult package
to devalop. In the end, what separates a

TURBO CAMARO
Bill Mitchell

PORSCHE 928
B + B Auto Exkluslv

Supertuner from a racer is that he can
make a production car more exciting to
own, without destroying its usefulness
as transportation.

Probably the best Supertuner in the
warld is a soft-spoken marketing ge-
nius named Rainer Buchmann. Buch-
mann is a far-sighted internationalist,
given to throw-away lines like "1 don't
hire anybody who's not fluent in at
least three languages.” His B+B Auto
Exklusiv is located in Frankfurt, West
Germany, but his well-healed clientele
spreads all over the world.

Buchmann's conversation is sprin-




kled with thoughts about “lifestyle”
and "otal design for living,” and in
eight years he's progressed from a two-
man shop behind a Frankfurt filling sta-
tion to a 40-man industrial complex
working on some 400 cars per year.
He's even talking about a second shop,
to be located in Newport Beach, Calif.

B+B's products range from a one-off
complete car—the Cw 311—to a
matching perfume/cigaret lighter'elaec-
tronic ignition key set distributed by
Pierre Cardin. He's developing his own
variable-displacement engine—a first
step to building a limited-production
B+B car—and doing design work for
Volkswagen and other European auto-
makers.

But the heart of B+B is Porsche con-
versions for private customers. Most
popular is a 928 Convertible, which
adds 80,000 DM (about $40,000) to an
already exalted price. As with all of
Buchmann's cars, the attention to detail

POLO CARAT
B + B Auto Exklusiv

TURBO CORVETTE
Duntoy

PORSCHE 930
HRE?I‘EH

Kremer's Group 5-5 conversion is
& Porsche 9115C with blueprinted en-
gine, racing suspension and fiberglass

body work, B+ B's Polo Carat (top) was

built for Volkswagen. It includes fiberglass
bodywork, digital instrumentation and
remote-control burglar alarm and ignition switch.
Duntov’s turbo Corvette has been tumed into 8
convertible, given new fiberglass bodywark
and & new interior with digital instrumentation.
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you bolt on
-] an Economaster®
> brand carburetor from
Halley,” you boit on the best

value for your dollar, New carbureior
efficiency and proven reliability. And
that's something you can't always say
about a “hope-for-the-best” rebuilt.

An Economaster carburetor costs
much less than many original
eguipment replacemeant carburetors,
too. Yet it delivers improved
performance and driveability in
spades. Many models can also restore your original
fuel economy — sometimes even surpass it!*

And Economaster carbs are designed for easy installation.
Remember: Economaster carbs have had no pravious
owners — and that means no little parformance surprises.
Mot a bad reason for you to always specify a fresh-from-the-
factory Economaster carburetor for your engine. Holley
Replacement Parts Division, 11955 E. MNine Mile Road,
Warren, Michigan 48090.

oy wary chus o SR ER0, Bnpna g (ring DONCOnE.. Bngpng i ainrs

Holley

Replacement Parts Division

Colt Industries
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is uncanny. The Porsche’'s chassis is
completely reworked to handle the
trauma of having the coupe top cut off.
The body is brought up to B+B, rather
than Porsche, standards before being
repainted. Recaro upholsters seats in
B+B's own cloth and a resident elec-
tronics expert fits each interior with a
dazzling array of micro-chip gear.

For $100,000, Rainer Buchmann is
really selling style. not convertible
Porsches. His ultimate goal, he con-
fidas, is to provide his select customers
with not only a car, but clothing, furni-
ture, consumer electronics and hous-

s “ailh

LAMBORGHINI COUNTACH Ao
Lambonghini Countach is federalized and
bespoilered by ACI. It's powered by a
fuei-infectad, 12-cylindar engine.
ing—a total environment—all de-
signed by Rainer Buchmann and built
to his impeccable standards. His associ-
ations with Pierre Cardin, Lanvin and
Paris Vogue are just a beginning.

At the other end of the marketplace
is Bill Mitchell of Special Vehicle Devel-
opments in Cheshire, Conn. When we
first met Mitchell in 1978, he was fix-
ing up Firebirds in his basement
garage. Nowadays, this former GM
suspension engineer and racing driver
has a spacious shop where he and his
assistants turn out 100 cars a year for a
largsly word-of-mouth clientele.

Mot surprisingly, Mitchell concen-
trates on GM suspension work. He
changes the geometry for crisper road
fewl and straighter tracking, fits special-
ly valved Koni shocks built to his own

DATSUN 2BOZ

Re-powered by a Chevy small-block V8,

Datsun 2802 performs awesomely
after Scarab gets through with it

POPULAR MECHAMICS = MAY [5%83

specifications and ultralight tires and
wheels to minimize unsprung weight.
And it works. A Mitchellized Z-28 or
Trans Am feels as solid as a Mercedes;
his GM X-cars will run rings around a
BMW 320i.

Mitchell also specializes in turbo-
charging the Chevrolet small-block V8,
in either gasoline or diesel form. And
despite their Racemark interors, fancy
sound systems and ground-scraping air
dams, his cars have an understated
competence about them, very different
from the flashy, expensive look favored
by Rainer Buchmann.

Bill Mitchell is also surprisingly rea-
sonable. Compared to a $100,000 B+ B
Porsche, his $15,000 turbocharged Ca-
maro is a bargain—especially since it
delivers surprisingly similar perfor-
mance, with enwviable reliability and
genuine style.

One of our favorite Supertuners fits
somewhere between the beautiful peo-
ple of B+EB and the straightforward
performers of Bill Mitchell. He's Brian
Morrow of San Jose, Calif., who builds
Scarabs. What's a Scarab? Well, Mor-
row takes a brand-new Datsun 280 ZX,
and disassembles it. He beafs up the

chassis, then puts in a completely new
suspension system, bigger disc brakes
and a turbocharged Chevrolet VB.

To cover wider tires, Morrow flares
the fenders; to allow room for the V8,
he scoops the hood: to blend it all
together, he applies his own special
paint job. The final touch is a whole
new interior, more in keeping with
what has become a wery fast, gquite
expensive piece of machinery.

Depending on how elaborately you
get carried away, a Scarab will set you
back $10,000 to $15,000—above the
price of a new Datsun, of coursa, On the
other hand, this 425-hp coupe will run
away and hide from Corvettes,
Porsches and the like, and has proven
to be remarkably durable. Morrow has
built hundreds of these cars over the
past decade, and he has the whole
thing down to a science.

Thare are a couple of dozen Ameri-
can Supertuners, all told, each with his
own specialty. Reeves Calloway is a
demon with VW Rabbits, especially
those with turbochargers. Bob Sharp is
the acknowledged Datsun expert, Dick
Guldstrand knows more about high-
performance Corvettes than any man
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. Check wesatherstripping, trim and

Vacuum and shampoo carpets.

 Treat vinyl or leather.

&

P Waah s wax the body. :
. Hyou total up the time we estimate for

ator cap.
Grease wheel bearings.

ires, it comes to 60 hours a

 year. That sounds like a lot. But if you.

alive, Richard Gordon is the Volvo man,
partners Allen Hardy and Hans Beck
are the source of quick BMWs.

Interestingly, all the successful Su-
pertuners follow pretty much the same
formula, no matter which passenger
car they're improving. The suspension
and brakes inevitably need beefing up.
Tires get wider and stickier, an air dam
grows beneath the front bumper. The
interior sprouts Recaro seats, a leather-
wrapped steering wheel, an expensive
sound system and a sophisticated on-
board computer. The turbocharger is
their favorite way of adding horsepow-
er, which usually means a thorough
reworking of everything between the
radiator and the gearbox.

There's a common thread running
through here. Every Supertuner uses
the best components he can find—BBS
wheels, Recaro seats, Koni shocks,
Aeroquip stainless-steel hoses—and if
he can't find what he needs, he’ll make
it from scratch. They all seem to start
with the chassis and fine-tune that
before they dump in 500 hp. And
they're on top of the newest technology
in asrodynamics, electronics and radial
tires.

If there's a path to Supertunerdom,
it's paved with details.

These pros rebuild cars to earmn a liv-
ing. The rebuild you do on your own
car—detailed in the pages that fol-
low—will enable you to take more
pride in your set of wheels and help you
get many more years of service from
it. ™

WELL-KNOWN SUPERTUNERS

Amaerican Custom, 5035 Alexis Rd., Sylvania, Ohlo
43560
, B8 Mill Plaim Rd. Danbury. Conn.
6810
B + B Auto Exklusiv, Orberstrasse 8, 6000, Frank-
furt-am-Main 81, West Germany
Bob Sharp Datsun, Routs 7, Georgetown, Conn.
[ ]

Calloway Turbo Sysams. High 5t.. Old Lyme, Conn.
DBIT1

FAZA, 2438 South Ridgewood, Daytona, Fla, 32010

GMP, Box 240008, Charlotie, N.C. 28224

Guldstrand Enterprises. 11924 West Jefferson. Cul-
var City, Calif. 80230

and Back. 1799 Fourth St., Berkelsy, Calif.

BaTID

Herman + Miller, 250 Route 46, Parsippany, N.J
o054

Holbert Racing, 1425 Easton Rd.. Wamrington, Pa.
18578

Huffaker Engineering, 1280 Holm Rd., Petaluma,
Calif. 24852

IFD, 2762 Norheast Brosdway,
BT232

Kurrus Motor Works, Box 633, Pleasant Valley, M.Y.
12589

Miller and Norburmn, 2002 East Feabody, Durham,
H.C. 27703

R and A Applied Arts, 701 Riverside Ave., Lyndhurst.
N.J. 07071

Scarab, Bax 8217, 5an Jose, Calif. 85157

Portland, Ore

Turbotek. B7 Elm 5t., Cohasset, Mass. 02025
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The Dayton Thorobreds
arewithyou... .. -

mile after mile. —»

With a full stable of famous Thorobred radials... .
including the steel-belted Blue Ribbon, the all-season “
Quadra and the wide track Daytona. Great radials
for virtually every car and light truck on the road. :

From coast to coast, our national dealer network a”
is over 3,000 strong, to provide you full service :
and support. Check the Yellow Pages for the
dealer nearest you and ask him about our
written mileage warranties that help protect B
you and your investment. & % gl -

Down the road, Dayton’s Thorobreds ’
give you the long mileage, handling
and traction you need, mile, after ¢
mile, after mile... it



THE SECRET TO KEEPING YOUR CAR RUNNING FOREVER

hey used to say of the old Jenny biplane that it was nothing
more than a bunch of parts flying in formation. While this
was meant as a derogatory remark on the plane’s airworthiness,

it nevertheless sums up the essence of any complex piece of
machinery. Your refrigerator, lawn mower and car are really
nothing more than a bunch of parts, skillfully, or sometimes

STAIMLESS-STEEL
BRAIDED LINES

. initial cost may be mare, but in the




Engine Oil Cooler Weatherstrip
] ; Adhesive
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PRESSL

Plastic Chip
Shield
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FASTER THAN A FLUSHED QUAIL.
MORE POWERFUL THAN A GIANT MUSKIE.
ABLE TO LEAP RUSHING STREAMS IN A SINGLE BOUND.

TOO BAD IT WON'T START.

Why put featherweight parts in a heavy-
weight machine? This fishing season look
for this sign at participating stations,
g;ages and NAPA stores. And keep your

2gst of a machine running super strong
with tough NAPA
parts. Or your fish-
Ing trip could
CﬁII'T'}E to a stand-
still.

Check Your Yellow Pages



{Continued from page 120)

not so skillfully, crafted to accomplish a
certain design goal.

The key word here is parts. And it's
the parts, and their relative weaknesses
or strength, that determine your car's
reliability and durability.

We have quite an ambitious goal in
this year's Guide. Some of the parts
mentioned are unfamiliar to most of
you and, we would say, to most profes-
sional mechanics, as well.

What we've done is analyze every
system of an automobile to come up
with a way of preventing a failure
which experience tells us will, in time,
oocur. If we couldn't find an answer in
the conventional auto industry and
aftermarket, we searched farther afield
to other, unrelated, industries.

The soldar-sleeve connectors and ad-
hesive-line, heat-shrink tubing, for in-
stance, had never heen used in an auto
application before. Until we got hold of
them, these itams were restricted to
more esoteric uses, like wiring up the
Lunar Lander and NASA's Space Shut-
tle.

The same goes for the Tygon tubing.
This itemn has been used extensively in
the chemical, food processing and med-
ical fields. It remains pliable and resists
cracking in temperatures ranging from
-100° F. to 400° F.

The big guys can't do it

You might legitimately ask why the
car companies can't do this. Why can't
they make cars that last indefinitely
and save you a lot of trouble and
expense? The answer is simply eco-
nomics. They could and would, if you
were willing to pay a lot more for a car
than you do now.

Take a radiator hose, for example. As
it comes installed out of the factory, it
will give you a “‘reasonable” service
life. It will cost the maker a hypothetical
50 cents to buy and install When its
sarvice life is over, it will cost you a few
dollars to replace and everybody’s hap-
py. For a maker to try and double that
“reasonable” sarvice life it might cost
him, say, another 20 cents. But that
seemingly small extra investment by a
maker, when multiplied millions of
times, will quickly boost the price of a
car beyond competitive market busi-
ness. The car may last forever, but no
one would buy it to appreciate it.

Realistically, as a car owner, you're
in a better position than a manufacturar
to optimize & car's systems. By invest-
ing wisely in quality replacement parts
after the original parts wear out, you
literally could have a car that you could
pass down to your great-grandchildren.
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Before you embark on any durability
program, analyze your car and all its
systems. Different models are prone to
different reliability problems and not
everything in the Guide will apply to all
cars. The areas we've picked out for
examination and improvement, howev-
er, seem to be the most universal.

Rust, for instance, is a problem
everyone faces eventually. Yet, it's one
of the cheapest and easiest to cure.

Your best guide to sorting out the
critical problem areas is your previous

experence with cars. For instance,
have you ever known the paint on an air
cleaner housing not to flake off? Or a
vacuum line that didn't get hard and
crack? Or rocker panels that didn't get
shot-peenad by road debris?

Racers call it bulletproofing. Build a
race car, drive it hard until something
breaks, fix it and make it better, then
drive it more. In passenger cars, we all
know what will fail. And bulletproofing
those parts we know will fail is what
this Car Care Guide is all about. M
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Total rustproofing can be a one-weekend home garage project. Metal primer and a
rustproafing compound are all you will need. Removable fenders (right) make it easier.

How To Stop

Rust

Before It Starts

nusl is your car's single biggest ene-
my. It's a silent killer that can
frustrate all the meticulous care you
devote to engine and mechanical main-
tenance. The problem with rust is that
by the time the first telltale brown bub-
bles begin to break through the paint,
it's too late. Rust already has a firm
hold on the body.

Professional rustproofers will not
touch a car that's older than three

months. They know that even in that
short a time out of the showroom, rust
has already begun to form, and all the
rustproofing they spray on top of it
won't stop the advance of the body can-
cer.

But whether your car is brand new or
half a decade old, you can stop gallop-
ing rust. All it takes is time, elbow
grease and some really inexpensive
materials.

The first step is to find whera rust
lives. You'll usually find it where water
has a place to enter and puddle up.
Look in the bottomn of the trunk, inside
the doors, at the rocker panels, inside
fenders, bensath the carpeting on the
floorpan and around the battery. You'll
also find it behind trim, body moldings
and around windshield and rear glass
moldings.

Once you've identified where the

Rust forms where water collects, as here Loose scale can be removed guickly with a The wire brush will usually be enough to
betwean the fender and body. After three gasket scraper. Get off as much as you can get down to the bare metal. It will reach
winters, this car was ready for repair. before going to the wire brush.
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places the gasket scrapar can’t get.
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A wire brush chucked into a
power drill doas job quickly.
However, it blows a lot of
dust around, so wear

a mask if you pian on using
this method, When you see a
shiny metal surface you know
you've cleared out all the rust.

rust is, you'll need a gasket scraper, a
stiff wire brush and a round wire brush
chucked into an electric drill.

Get off as much of the loose rust and
scale as you can with the scraper. Then
use the hand wire brush to get down as
far as you can to the metal. This will
usually be enough to get to bare metal,
but there are some areas you can't
reach with the brush. For those spots
you'll have to use the power drill to get
down to bare metal.

Work a small area at a time and make
sure you get all the rust. Also make
sure you can finish the job the day you
start. Leaving bare metal untreated for
any length of time—aeven overnight—
will only start the rust process once
again.

Once you've got a nice, clean area of
bare metal, wash it down with a rag
and a trichloroethane degreaser. This
will leave a clean, grease-free surface
and will allow the first coat of red metal
primer, such as Rust-Oleum, to bond
properly. The lead has been taken out
of red lead oxide, but its successor is
just as good. Two coats of red primer
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will be enough. Give the first coat a half
hour to dry before applying the second
coat. Make sure you leave no patches of
bare metal. This will defeat your
effort.

Rust-free painted surfaces near the
rusted areas you're working on don’t
need to be treated with the red metal
primer; the rustproofing material will
be encugh. However, you should clean
the surface as much as possible with

Dirain holes in doors

Degrease surface with

good solvent (top). Once
surface is dry and clean,
epply two coats of red
metal primer (abova). Whan
primer is dry (left), you
apply top coat of thick
rustproofing matarial.

the degreaser. This is especially critical
in areas that tend tw collect lots of
grime, like the inside of fenders. Sur-
face dirt and grime will only create a
barrier between the painted surface
and the rustproofing material you'll be
applying.

Once you have the painted surfaces
clean and the bare metal surfaces
painted with red primer, it's time for

{Please turn to page 127)

and can promote rust. Clean them thor- the axtension nozzle for treating hollow,
oughly and treat the inside of the door. ineccessible body cavities.
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has split fold-down rear seats
for extra cargo. Easy to park,
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HOW TO STOP RUST

(Continued from page 125)

the rustproofing. The kind of rustproof-
ing we used comes in two forms: spray-
on and brush-on. It's called Car 'N
Farm (sea Sources for address) and it
was specifically made for at-home
application. We chose it because it
comes in large, economical containers.

The spray-on variety is available in
agrosol bottles with 19 inches of tubing
and a four-direction nozzle. Tha brush-
on comes in gquart and gallon sizes,

For large, flat areas the brush appli-
cation is best. The asrosol is made for
squirting inside inaccessible body cavi-
ties, such as the inside of rocker panals.
To use the spray, drill a hole in the met-
al and insert the tubing as far as it will
go. Press the discharge nozzle and
slowly draw the tube out of the hole.
The four-direction nozzle will cover a
360" area.

The number of holes you'll have to
drill will depend on the length of the
panel you need to fill. Keep in mind that
the hole you drilled is now nice and raw
and is subject to rusting. To prevent
that, use a small brush and red primer
to coat the raw metal hole, then coat the
primer with a generous dollop of the
brush-on rustproofing. Once that's
done, get some rubber plugs, at a local
auto parts store or directly from Car 'N
Farm, and plug the hole.

Bear in mind that this rustproofing
material will never dry completaly. It
does its job by staying moist, repelling
water and sticking to the surface onto
which it's applied. Therefore, it isn't a
good idea to use the rustproofing mate-
rial in some areas, like the trunk or the
engine side of the fenders.

Inside the doors

At the bottom of every door you'll
find several holes stamped or drilled
into the metal. These are drain holes,
and they allow any water that got past
the window weatherstripping to drain
out. Many times these holes will be
clogged. This allows water to puddle up
at the bottom of the doors and rust will
form. One reason the holes get clogged
is that they are usually too small to do
much good. We've had good luck by
drilling out the hole by 25 percent and
then using a punch slightly larger than
the new hole's diameter to punch a bev-
el to promote better drainage.

As we mentioned earlier, if you see
rust down there, wire-brush it off,
apply red metal primer and top it off
with liberal amounts of rustproofing.
Make sure you pay special attention to
coating that fresh hole you drilled in the
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metal. But be careful not to plug the
hole with the rustproofing material.

If you decida to turn the job over to a
professional rustproofer, there are a
few things to keep in mind.

The first thing you should do is ask
for a copy of the guarantese. Read it
carefully. Many rustproofers will only
guarantee their work if you retum the
car to them once a year, at a specific
date, for a touchup rustproofing job.
Soma will charge you for this touchup,
others won't. They will also stipulate
that if the car isn't brought in at a spe-
cific date, your guarantee will be void.
Make sure that the guarantee gives

you sufficient leeway on the touchup.

Guarantees will invariably state that
you'll get your money back if the car
rusts. Not good enough. The $150 back
on a rust-out that costs $400 to fix
won't do you much good. Make sure the
guarantes states that the rustproofar
will fix or replace any body panels dam-
aged by rust at no charge. If a rust-
proofer won't make that guarantee, it's
not worth your money.

Lastly, don't trust just any old rust-
proofer. Your best bet is to go with
large, national chains. If one local outlet
goes out of business, any other outlet
must honor the guarantee. ™

A frigger-squeeze breeze
in the hands of the
handy homemaker!

A powerful, useful tool
in the hands of the
home handyman!

Model ET-50
ELECTRIC

STAPLE GUN

It's TRIGGER-FAST! £
Just plug in . .. and SHOOT!

Jusit plug it into standard house current

i and you'ra ready o tire staples as fast
as you can squeeze ils feathartouch trigger!

i g = Operates
_;’ / on any

= i AC-60 Cycle
= e, _ Outlet.

With her lightweight, trigger-fast Arrow ET-50 Electro-Matic. the handy
homemaker will breeze ellortiessly through scores of light decorating and repair chores . . .
timming & kitchen shell, lining a closel, mending a torn screen or covering a headboard

And, the Arrow ET-50 Electro-Malic is a fasiening ool with the heavy duty staple-driving
power the home handyman needs for putling up ceiling tile, installing insulation, applying

weatherstripping, elc.

Usas Arrow No. T-50 slaples exclusrely. in 6 sizes: 1/4°, 516, 38", 1/2°, 816 and Ceiltile

Available al all leading Hardware,
Home Center & Discount
Department Stores averywhera.

E Barow ERsTENER CommPramy [NC
271 Mayhill Sireel, Saddle Brook, N. J. OTEE2
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A state-of-the-art racecar.
A state-of-the-art motor oil.

Pennzoil makes motor oil forall
kinds of.cars. As car engineshave
become more complex, Pennzoill
has kept up-to-date with'their new
demanding requirements. 5o you
get the "“today protection your
carneeds.

Pennzoil quality-means protectian
you can rely an.

Protection you canrely on.

The powerful Pennzoil-Penske Indy
caris a marvel of advanced autc-
motive design. Over 10,000 parts go
inta —&600 into the engine alone. All
siate-of-the-art. All builf for reliability.

It takes the skill of Rick Mears, Indy
car champ, to handie it. And when
his engine’s turning over 10,000
RPMs. .. he needs a motor oil engi-
neered for reliability. Pennzoil. .. for
fough engine protection.




How To Fix A Rusted

Trunk
As your car ages, the weather-

stripping will deteriorate and allow
water to seep through. In the trunk, you
usually don't notice the seapage until
rust begins to form. Rust in the trunk
doesn't always come from seepage.
Opening the trunk in the rain or snow
will allow water to enter and settle in
the shallowest areas. And since most
people don't really pay much attention
to cleaning out their trunk, that stand-
ing water will eventually begin the rust
process.

The solution, cbviously, is preven-
tion. Make sure the weatherstripping is
intact and clean up any water that accu-
mulates in the trunk. If rust has already
begun to form, the procedure for
removing it is very similar to that for
ramoving rust in fender and rocker pan-
els, except in this case you don't want
to spray or brush on the thick brown
goop that you put under the fenders.

As with the inner fenders, scrape
and wire-brush all the rust off the sur-
face. Get the surface down to bare met-
al and coat it with the red metal primer.
In this case, too much is never enough.
Let the primer ooze into all the cavities
and let it dry thoroughly.

Onece it's dry, apply the top coat.
Since the trunk doesn’t have to be as
visually pleasing as exterior body pan-
els, you don't necessarily have to paint
it with an air gun and auto body paint.
We got excellent results using a spray
can of enamel; or you can use lacquer.
For a really super paint job you can use
Plasti-Kote (see Sources for address).
It's a little more expensive than most
ovar-the-counter spray paints, but
worth it.

Before you apply paint to the trunk of your car, mask off everything you don't want
coated. Make certain that the surface thet you are painting is dry and free of oil.

Water infiftration on this car was
a direct result of a small leak
J in the wehicle’s weatherstnpping.
| The water settled in the hollows
(abowve, laft) and also directly
below the leak on the wheel wall
(laft). After cleaning off the
rust, you showld apply a metal
primer and let it coze into all

of the car'’s cavities (above),

A high-quality spray
paint will do a good
Job an the trunk; no
need to go to the
trouble of & spray gun
and auto body paint.
One can will do a
small trunk. In tem-
peraturss below 40° F.,
warm the can [n hot
water before starting.
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A nonocil-based primer
givas protective coating
and a good base for the

top coat applisd later.

For a super finish, use
a sandable primer.

Thu battery tray is probably one of
the most abused metal pieces of any
car. Not only is it subject to the same
corrosion as other metal pieces, but it's
also subjected to battery acid.

Remove the battery and inspect the
tray and the surrounding area. If you
find rust, get out the brushes and
scraper and go to it. If the tray is
beyond restoration, you'll need to get a
new one. If the tray is welded to the car,
have a body shop cut off the old tray
and weld in a new one.

Unlike the inner fender or the trunk
we covered in the previous pages, the
battery tray and the surrounding inner
fender area should be
painted with the same type
and color paint as the rest
of the engine bax.

Over-the-counter touch-
up spray paint won't do for
this job. The best solution is to apply a
top coat of quality auto paint.

Profassional body shops tackle a job
like this with a detail gun. This is like a
miniature version of a standard spray
gun and needs a supply of compressed
air to shoot the paint.

You can get everything you need
from a tool rental outfit, but if you plan
on detailing the rest of the engine box
or need to use small-scale spray equip-
ment, the Stewart-Wamer detail gun
Model 7BZ21 is a good bet. It's fairly
cheap ($100}, light and- has all the fine
adjustments of full-sized spray guns.

Baefore you use it on a car, test the
pattern and paint density on a piece of
scrap metal or cardboard.

Whenever you use any kind of spray-
paint equipment, wear a respirator.

Before installing the battery, check
the hold-downs and make sure they're
in good shape. If they're rusted or cor-
roded, clean them and paint them with
the gun.

If the battery tray has a solid floor
you might want to drill some holes in
the bottom to drain away any water
that might accumulate. If you want, you
can install a rubber mat in the bottom
of the tray. Usa ribbed rubber for drain-
age. The mat also acts as a bumper
between the battery and the metal. PM
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How To Repair A
Rusted Battery Tray

battery tray and area around it. Disman-
tle as much as you can before scaling.

=

A wire brush used on power drill makes
guick work of removing the rust. Wipe off
any dust and degrease before painting.

-~

A detail gun can be zeroed in to cover
particularly small areas (left). Mask off
the sections that you don"t want painted.
When the paint dries, install 8 rubber mat
{abova) to isolate the battery.
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Restonng Rusted

eadlight Buckets

Handh'ght buckets take a beating.
They get to the salt spray, road grime
and flying pebbles first.

To restore the buckets, dismantle the
entire headlight assembly. Start at the
exterior and remove the headlight
bezel. Bezels are usually held in place
by Phillips-head screws. Next remove
the retaining screws and disconnect the
tension springs that hold the headlamp
in place for aiming.

If you haven't done any service on
the assembly for a long time you'll find
that the screws have rusted in place
and are frozen. These Fhillips-head
screws are easily stripped if frozen so if
you can't easily remove them, spray or
brush on some penetrating fluid. We
used Silikroil, a silicone-based fluid
made by Kano Laboratories (see
Sources for address). It's not expensive,
but it’s hard to find in local stores
Scrape and wire-

brush the bucket in- After cleaning and degreasing, lay all
side and out, Paint it ©f the parts flat. Spray on a couple of
coats of primer and finish coat.

with two coats of
primer and give it a
top coat. Plasti-Eote is
good for a finish coat.

MNext, inspect the
rubber gromimet
which seals the hole
that passes the head-
lamp wire from the
harness. The hole for
the wire should be just
small enough to pass
the wire through it. If
the hole is enlarged or
ripped, as it usually is,
you can replace the grommet or repair
it with Silastic 732 RTV Adhesive/Seal-
ant or 3M Silicone Super Sealant. Both
are room-temperature-vulcanizing rub-
ber which dries to a tough, rubbery sol-
id. It's available from Ain Plastics (see
Sources). Before you reinstall the grom-
met, coat its mating surface and the
bucket with this sealant.

Neot, check the springs for tension,
check the rubber gasket and repair with
sealant if it needs it.

If the screwheads are stripped,
replace the screws with grade-8 hex-
head or socket-head screws. M
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If a headlight bucket is left to rot away, f:mﬂnmnnlrbeammﬂmmnﬁm
but will also wind up posing a safety hazard. [t's wisest to take the time to
dismantle the sntire assembly and carefully inspect the parts.

Clamp the bucket
in a vise and
remove all rust
with wire brush.

Reassemble the parts and apply
bead of silicone sealant to the
rubber gaskets and grommet at
the rear of the bucket. Before
installing the lamp, check the
plug. If it shows corrosion,
brush it off with soft-bristled
wire brush. Replace screws if
they're rusted or stripped

13]



How To Fix
A Rust Hols

Ona of the easiest ways we found
to fix a rust hole is with a dimple-mak-
ing tool. It's a simple, C-clamp-based
device, patented and available only
from West River Industries (see
Sources). The dimple-making tool al-
lows the first-time body worker to make
a really professional-looking repair.

The first step in the repair process is
to cut away the jagged ends of the rust
hole. Then make dimples 2 inches apart
and 1 inch in from the edge of the hole
by using the dimple-making device.
Center-punch and drill %5z-in. holes into
the center of the dimples. The holes
must be centered so the screws will be
flush with the metal.

Make a tape handle on an appropri-
ately sized piece of galvanized fumace
ductwork and place it in the hole. Hold
the metal firmly and mark it through
the holes with a felt marker. Remove
the metal and drill %5:-in. holes into the
marks. Don't remove the tape handle.

Put the metal patch back in the hole
and fasten it with No. 6 panhead Type
A sheet-metal screws. As you tighten
the screws, the patch will be drawn
toward the body. When you've finished
attaching the screws, use a straight-
edge to make sure none of the screw-
heads protrude above the sheet met-
al.

Mext, apply body filler, sand it down
to the body surface, primer and paint.
We'll cover the specifics of that opera-
tion when we talk about body panels in
the following section. M

132

Maks dimples arpund the perimeter of
the hole with tool. Space them 2 inches
apart and an inch in from the edge.

Insert the metal patch and mark it for the
holes with a felt marker. Hold the patch
steady while you're doing this.

Drill ¥a-in. holes into the center of the
dimpies. Make sure holes are contered or
screws won't be flush with cthe metal

| -_ 1&_’%’; ‘*';
Dirill ¥52-in. holes in the marks. Use a low

speed and don't let the drill bit wander an
the metal patch. Keep the handle on.

Install the sheet-metal screws
and make sure that the screw-
heads are flush with or balow
the level of the body panal.
Use a straightedge to check
for this. Cover the hole with
body filler, then sand the spot
and prime and paint the repair.
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These days, it's murder out there
on your engine. Driving is rougher,
traffic is tougher, and your engine is
running hotter than ever.

That's why you need a motor oil
that's built to take the heat.You need
Gulfpride’ The oil that contains an
extreme pressure additive that protects
your engine even under the most
severe driving conditions.

Gl O Corporation 1983

The special ingredient in Gulfpride
coats critical engine parts with mul-
tiple layers of protection. To cool the
heat and prevent engine friction, even
in the worst stop-and-go traffic.

So the next time you change your
oil, change to the oil that
can take a lot of torture.

Today's Guifpride. .
It's tough in traffic. Gulf

MNow you can get a $2.00 rebate
with 5 n:iua!'l:s of any grade. For
details, look for Gulfpride displays
at participating retailers.
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This could be the
only tool you need.

At your local auto parts store

Splitter Parts Sale

2- Cast Iron
P‘ih Gear Pumpa

‘.L“._ﬁ Supplies | GPM @ 650 PS1 until
*  more pressure is needed. Then
kicks down to lower GPM and up o 2500 P51,
Right hand rotation, can direct couple to 5 HP or

larger engine.
3600 max RPM. 12 Lbs .. ... ..

13.6 GPM, use 5HP ., .. .. $135
16 GPM, use 8 plus HP | $156
12 GPM, use 10 plus HP §245
4-Way Control Valve \

Built-in relief valve, i

34" in-out ports. w,:

1Y cylinder ports. ltem
Has pressure sensitive detent, on return stroke
you don’t have to hold handle. Item 2020 $56
Double-Acting Cylinders — Tie Rod

4xM" 112" shaft, 6BLbs ... . .. .. 116
4x24" strake, 1-13° rod welded Tee.
Can UPS . Vaor 132
4x 24" stroke, 2° rod, Heavy Duty 75 Lbs .. 137
5x24" stroke, 2° rod, 100 Lbs T4
4x 24" 1-3/2° shaft, 71 Lbs ... . B 130
o 3n New Gas Ines
] Horlzontal
. 5 HP Tecumseh or Briggs recoil
a start, 34" shaft . ........ §132
: & HF Tecumseh, recoil start,
i 1 U T R 5 s sy ae TS
10 HP Tecumseh, recoil start, 1" shaft .. 220

10 HP Tecumseh, 17 shaft, electrical start . 265
Vertical shaft engines available
Heavy duty 15-1/2 ton LOG SPLITTER,

C LR $B05
Send $1 for 72 page DISCOUNT CATALOG. Or
i’p& for “Splitter Design/Fact Booklet” and cata-
Of
Sale ends 6/20/83
Northern Hydraulics
Dept. 80513, P.O. Box 1218
Bumsville, Minnesota 55337
612-894-8310

How To Replace
A Rusted

Remove rusted metal
with power shears or
by hand with snips.
Check panel for the
amount of coverage
before you cut.

narplﬂcing a large body panel such
as a rusted fender arch is a challenging
job. The tools nesded aren’t found in
everybody's toolbox, so if you do have
an adventurous, how-to spirit, you'll
have to rent them.

The indispensable tools are a gas
waelding rig with bronze brazing rods;
power circular grinder; riveting tool
and rivets; a picking hammer; two lock-
ing pliers; 24-, 100- and 220-grit sand-
ing paper; body filler; glazing putty;
and primer. This covers it for actually
doing the patch on the fender. If you
want to try your hand at painting it as
well, you'll need a spray gun, paint and
an air compressor.

If you've got the kind of damage pic-
tured on all four fenders, it may be
worthwhile to rent the tools and try it
yoursaelf. If it's just one fender, it might
be more economical to turn the job over
to a pro.

The first step is to determine the
extent of rust damage and find a
replacement panel to patch it. Tabco is
virtually the only firm around that will

(Fiease turn to page 137)

134

remove all the paint around the rust
Grind until you expose bare metal.

Attach the replacement panel on the car

with locking pliers. Make sure it aligns
before you drill and rvet.
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Keep your car running letter-perfect
with a Big Offer from Big A.

GET MOTOR’S NEWEST AUTO REPAIR  chases at participating Big A stores. But hurry,

MANUAL FOR ONLY $5.00. supplies are limited.

It pays to do it yourself. And now it pays 50 whether you drive an American car, an
big. Because when you make any $20.00 pur-  import, a truck or an early model car, Big A has
chase at a participating Big A Auto Parts the professional manual that will be a big

store, we'll give you MOTOR’s newest help to you. And the quality parts that will
Auto Repair Manual for $5.00. A $21.00

make a big difference in your car’s per-
professional manual in do-it-yourself formance. Just look in the Yellow Pages
terms for only $5.00. Plus, each man- for your nearest Big A Auto Parts store.

ual has money - saving coupons B5 T And you'll see why it pays to start
inside good towards future pur- T?Efum ;’AEHTTI-SEH at the Letter A!




Earning a buck is hard. Enjoying it shouldn’t be.

You work just as hard to pick up a spare as you do on your job. It’s worth it. Especially
when the last frame is finished—and the first Kessler is poured. Because Kessler's a smooth, easy
whiskey—as smooth as silk. And Kessler’s a smooth, easy whiskey on the pocketbook, too.

Smooth as silk

KESSLER




(Conmtinued from page 134)

ship you replacement panels that you
select from their catalog (see Sources).
Hold the panel over the rusted area and
determine how much of the existing
panel you'll need to cut away. A powear
nibbler makes short work of this, but
metalworking snips will do as good a
job.

Attach a 24-grit paper to the power
grinder and grind off all the paint along
the perimeter of the rusted area. Make
sure you expose bare metal. Put the
replacement panel over the damaged
area and secure it in place with locking
pliers. Make sure you've got a flush fit
all armvund with proper alignment in the

If the replacement panel Is aligned prop-
erly, drill holes every 4 in. around the
perimeater and install the rivets.

front and rear at the bottom of the
bodywork.

Drill holes along the entire perimetar
of the panel. The hole size is deter-
mined by the length of the rivet you'll
have to install to hold the panel to the
body. Holes should be drilled about 4
in. apart and % in. from the edge of the
panel. Install the rivets. If the panel is
properly aligned, the rivets will force
the panel flush to the body.

Once the rivets are installed, you're
ready to braze the paneal in place. Braz-
ing is just like welding except you use
much lower heat, to prevent metal
stretch and buckling, and you use a
bronze rod. If you've never done this
before, practice on scrap pieces first.

Don't braze the entire perimeter at
once. Place a few spot welds at either
end of the panel and two in the center.
Once the panel is tacked in four spots,
begin at the front and weld a line about
6 in. Stop and go to the other end and
do the same, gradually working your
way toward the middle. Don‘t hold the
flame in any one area for too long. This
will causa the metal to warp.

With a new piece of 24-grit in the
grinder, grind away all paint for an area
6 in. up from the panel and grind the
wald bead smooth.

Body filler is a two-part material—
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Braze the replacement panel in place with a gas weldar and a bronze rod.
Don't hold flame on one spot for too long or the metal may become warped.

With a picking hammer,
gently bang down high
spots and remove any
slag (above, left).
Grind down high spots
on weld bead (above)
and remove rest of
paint from arcund
pansl. Mix body fillar
and apply thin,

even layers (left).

With a power sander
or & hand sanding
block, sand down the
body filler. The
edges of the filler
should be very, very
thin and bland almost
inconspicuously with
paint at the bardar.
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COMPARE
FEL-PRO
IMPORT

CAR
GASKET
SETS.

A Little More Money.
A Lot More Value.

Less expensive gasket sets
most often contain only bare
basic parts—with quality to
match.

FEL-PRO SETSINCLUDE:

* Permalorgue®
no-retorque head gaskets

* Premium material valve stem
seals required for today's hot
running engines

= All the parts—no time wasted
looking for missing sealing
parts

# Plus time-saving installation
tips

Do the job right. do it once,

and do it fast—buy where

Fel-Pro sealing

parts are sold.

import Car Gasket Set story from
the #1 gasket manufacturer

B
N
|
Mail To: Fel-Pro Incorporated .
T450 N. McCormick Blvd. l

Box C 1103 Dept. PM-583
Skokie, lllinois BOOTE .
Mame .
Address .
City n
State Zip .
B v o e = e e o el
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the filler and a hardener, usually of dif-
ferent colors. Mix the two according to
the directions. Apply the body filler in
thin, even coats. The filler will begin to
harden within 15 minutes, so work
quickly.

With 100-grit paper, power sand or
hand sand the filler, removing all the
ridges and contouring the filler to
match the original contours of the car's
body. At the border where the filler

M il

edge the filler, reaching the point
where you can't fesl the difference in
buildup between the filler and the paint
with your fingers.

Prime the panel, apply the glazing
putty that comes with the body filler
and wet sand the putty with 220-grit
paper. Hold a sponge above the paper
and let a stream of water wash over the
paper as you sand. Let the panel dry,
clean off dust and spray paint patch

meets the paint, you'll have to feather- with matching paint. ™
|II . |
—
-

e I Tl AP L

When the job is

finished, the body panel should look like the original work. Nota

that the new paint on the pane! has been blended with the original finizh.
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RUSTOUT
HEPAIR

With Poh,vcel 5nu Eody Filler Bas&

Polycel 500 expands to more than
twice its dispensed volume to fill,
strengthen and soundproof rustouts.
Polycel 500 provides a solid base for
conventional plastic body fillers. One
14 0z. can expands to fill approximately
1/3 cu. ft. Clip and order yours today.

CONSUMER SALES CO.
6917 Valjean Ave., Van Muys, CA 91406

iy |

I plus 52 00 and |
check, momney ordes, oF 'ul'-unrHl:Hu

I Allowe §-8 wis mm&%mw1
Masma

| sreet Agt |
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I WEGA or MasterCand # Exp. Dwals I

CONSUMER SALES CO.
I_ 6917 Valean Ave., Van Nuys, CA. 91406

A space age polish
that removes and
prevents pitting!

MEMOVES sndt PREVENTS FITTING

met-a

ALumiium rnLIEH
"J"Hlluu. M 1 a7

LE Bl S
'J:a;«as_ -:?!'u‘

w1 18,028, (118, .--51!?5"’

MONEY BACK GUARANTEE!

MET-ALL aluminum polish.
Cleans, polishes, waxes and protects
in one application. Safe, fast, easy
to use.

MET-ALL shines aluminum and all
other metals to a mirror-like finish,
Great for home, auto, marine and
aviation use. Tested and approved
by the three largest producers of
aluminum,

MET-ALL. Removes the dullness,
not the metal.

Ask your retailer or write to:
DARS MET-ALL INDUSTRIES. INC.
29-00 Review Ave.. Long Island City,
NY 11101 (212) 937-3535

40

.| How To Install An
Antichip Strip

marker (balow). Spray

nim chipping on rocker panels and
doors caused by road debris and flying
stones can be a problem. If your car
didn‘t come with rubber molding along
the bottom use a new product called
3M Urethane Film (see Sources).

The adhesive-backed, abrasion-resis-
tant film is thick, pliable and nearly
invisible. It can be painted or left as is.
Tape the film and its paper backing to
the body. With a washable felt marker,
trace the outline of the area you're cov-
ering on the film. Remove the film and
cut out your pattern. Fill a window-
washing spray bottle with a solution of
75 percent water and 25 percent iso-
propyl alcohol. 3M recommends that
you add one drop of dishwashing deter-
gent to make the installation easier.
Wet the area, peal off 2 or 3 in. of film
from paper backing and attach to the

body. Slowly pull backing off. ™

™ out the water and any
air bubbies with a
hard rubber squesgee.
Whan installed, the
plastic is virtually
invisible. It will

take ysars of wear
beafore you have to
replace the film.
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Ironically, this experimental performance car uses
a standard Motorcraft spark plug dedicated to fuel
efficiency. Bul to remain frugal, these plugs must
survive surges that could reach twice the voltage
normally produced by conventional engines —
including yours. Plugs capable of surviving surges
to 38,000 volts: Motorcraft Extended Tip. As you
drive, Motorcraft Extended Tip plugs relentlessly
burn away power-blocking carbon deposits

wo- 0 I

1

from their electrodes. Thus allowing a cleaner

path for the spark to ignite precious fuel mixtures,
That means less wasted gasoline in any properly
tuned normally driven automaobile — no matter how
advanced. Motorcraft Extended Tip Spark Plugs.
Engineered to eliminate fuel-thieving sooty carbon,
without eliminating themselves in the process.
Motarcraft. Quality parts for all makes of cars.

Gel il together—buckie up
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Waterproofing Turn
Signals And Brake Lights

Turn signals and brake lights are
particularly prone to water infiltration
and corrosion. Considering their loca-
tion, it's no surprise. We're sure every-
one has seen or experienced taillights
flooded with watar.

Tha cure to thesa problems isn't dif-
ficult or expensive. Installation and
removal methods and materials
vary from car to car, but the follow-
ing is representative of some of the
problems and solutions.

Inspect all the turn signals by remov-
ing and disassembling them. Fastening
methods are wusually Phillips-head
screws driven into sheet metal or plas-
tic molding.

Inspect the gasket for corrosion and
cuts. If these are defective they can be
repaired with Silastic (see Restoring
Rusted Headlight Buckets). Check the
housing, which contains the lamp sock-
et, and look for rust or corrosion. The
interior of the housing is usually bright
plastic or metal. In either case, restore
them if they're intact but dirty.

With a small drill and wire brush (we
used a Dremel tool), remove rust and
scale from the housing and the lamp
socket. Make sure you don't remove tog
much metal from the socket or the bulb
won't sit tightly in the socket.

Metal can be made to shine again by
carefully using a wire brush. Bright
plastic with the metallic shine gone
can't be made to shine again. But you
can glue some aluminum foil to the
back of the housings.

If the gaskets are leaking, they need
some help. Apply Silastic at the mating
surfaces of the gaskets and the lens and
the housings. Assemble the parts and — - = —=h
let the Silastic dry. It usually takes 24 Heat-shrink tubing is used to close off the
hours at room temperature to cure ful- hole at the back of the rubber boot. You  silicone sealant to the back of housing at

ly. After it's dried, disassemble the unit should use a heat gun, not & match. the mating surface of the gasket.
and check to see that you haven't left ; )
any gaps or voids. When the SUAStic IS be nsaiiod. but rou
fully cured, it will act as a gasket within can paint it black
a gasket and make the unit invulnera- with a good-quality
ble to water seepage. spray paint. Sand off
When you install the bulb, squirt the residual bright
some light lubricant like WD-40 into plastic and then

the socket. This will prevent further  Mask the assembly.
oxidization of the metal.
At the back of the assembly, where
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WE'LL PAY YOU $1.00
TO STOP LEAKING ON YOUR
GARAGE FLOOR.

---..‘7"-; America. you're leaking. Theyll help rejuvencte
In your garage. on your seals and o-rings. help quisl

- driveways and all over your engine down, get you
the road. running smoother. And help
: Mow through June 300 1983,  slop the leaks.
we'll pay you Slmtﬂbw

et all the dedalls at par-
—. ticipating stornes.

Stop-Leak and Then clean
Whynn's Transmis- hotdy upthose ermbar-
sion Treatmeandt. rossing puddles.

WYNNTS FRICTION PROCFING SUPPLY, INC.
2600 E. Nutwood Avenue  Pullerion, Ca. 92531

A retail value of up to 5125.95, this free, self-storing viryl
canopy makes your new Coleman® trailer an even greater value,
* Sers up quickly and easily, Rl W Y sty
® Adds up to 70 sq. ft. of hang area. I
& Protects you from the sun and rain.
¢ Provides a fully protected living
area when combined with Coleman’s
screened-room option.
ee this attractive, matching canopy
with all the new 83 Ca Tra:im.at
your local Coleman Dealer today. [He'sin
the yeliow pages.)

Oiffer starts April 1, 1983; only at parocipating
dealers while promotional supplbies Last. Applies to

Send for your
free 1983 Coleman

Mail to Dept. PM, The Coleman

Company, Inc., Camping Trailer
Division, Somerset. PA 15501

Camping Trailer Brochure today.

all new Cobernan models except lamestoun™. MName
Jamestonan™ Lod. and Codurmibia™, Address
Coleman, | i
Phane

A BRIGHT REPUTATION FOR QUALITY
FOR OVER 82 YEARS.

T —— ——— — — —

“Copynight 1983 The Coleman Company. Inc

S S S S S S S— — —‘

Flat or semigloss black will give the best

appearance. Lot the paint dry between
coats and apply two coats to the trim.

n'me surface has bem mﬂad and pre-
pared proparly, the final result should be
& flat, aven coat of paint.

the wire enters, you'll usually find a
rubber boot or a grommet.

Boots are usually molded with a tiny
nipple through which the wire passes.
To protect this entry from water, cut off
a 2-in. section of TAT heat-shrinking
tubing (see How To Solder-Splice And
Use Heat-Shrink Tubing) and make cer-
tain that the tubing overlaps the nip-
plas.

Some older cars, before the advent of
Euro blackout trim, came equipped
with exterior bright plastic bezels and
surrounds. With time, the bright plastic
wore off due to the sandblasting effect
of road grime and pebbles. Instead of
replacing the entire unit with a new
one, you should consider painting it flat
black.

Mask off the area with tape and,
using a very fine grit sandpaper, such
as 200, sand off the remaining bright
plastic. Get it down to the natural plas-
tic, blow off the grit and paint. ™~

| To prevent further exidstion inside lens

housing, apply thin, even coat of light-
weaight oil. Wipe off the axcess.
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Inarecent comparative testing of all turbo mufflers
on the market today, Sonic-Turbo. from American
Exhaust Industries. was rated the most efficient. Not
by just a littla, . .but by a whopping 31% over ils
nearest competitor! The tests, performed by Super
Chevy magazineclearly
showed Sonic-Turbo

Rated The Best Muffler
On The Market Today!

AIRFLOW IN CUBIC FEET PER MINUTE (@ 25" H.0 TEST PRESSUR
200 250 300

sound thatwon't peg dB meters. . .and doesn 't have the
“whoosh"of a stocker! Only Sonic-Turbo mufflers have
the unique Parabolic Sound Reflectors (pat. pend. ).
There are many other features that set Sonic-Turbo
muffiers apart from the rest of the pack. including
precision formed pass
tubes, cores with vary-

to be the most elficiernt AMERICAN EXHAUST INDUSTRIES "SONIC TURBD ;ng perfﬂra”ﬂn dern-
mulffier on the market MAREMONT TURED sities. Pyrex 1200°

today,

You can expect a
signilicant increase in CYCLONE CALIFORNIA 500 TURBO
performance and fusel
gconomy by merely
replacing your stock [EESEEIRELIEY
for other aftermarket) IOl TR
muffiers with high effi-
ciency Sonic-Turbos. [l N
Through eliminating WALKER TURBO

e
SUPREME SUPER "C" TURBD

MIDAS TURBO KING
=

power-robbing exhaust W
backpressure youren- [ESEESEaar

gine will breathe easier, HEDMAN "SUPER TURBO”
It's as simple as tha!.  H———

You should also knaw that this extra performance
is not gained at the expense of increased noise, Quile
the contrary, Because of Sonic-Turbo's exclusive
“Parabolic Sound Reflectors™ offensive sound waves
arecancelled out. All thal remains is adeep. powerful

r—- L F ¥ _§ _§ _§ _§F B ¥ _§ _} ¢ B B B _J |

D {0 drvterested in learmng more aboul Somc- Turbo mlliers
I Pipage send me a FREE G-page reprint of the Super Chiny I
Turbo Mulllar griiche and complale pricing frrformarian

E {ve addod 52 50 you can send e a capy of the latest Cycione o
Blackjack roircie one | cdtalog and appropriaie Gen T'rade pricing

Mame
Address

City

Type car Year

serd to; AMERICAN INDUSTRIES
7040 Lankershim Blvd  Dept. E305
Morth Hollywood, CA 31805

I

I

I

I

I

I
I
I State Zip
:
I
|
[

thermal packing and
adouble wrapped gal-
vanized steel case.
Clearly, Sonic-Turbo
can oul-perform and
out-lastany muffler of
its type on the market
today.

PARABOLIC
SOUND REFLECTOR

PYREX THERMAL
PACKING (1200 )

VARYING
PERFDRATION
DEMSITIES

PRECISION FORMED
PRIMARY TURE
W VENTURI

PARABOLIC
SOUND REFLECTODR

PRECISIONFORMED

DOUBLE WHAPPED CORE

GALVANIZED STEEL

H””ILM ST

Manufactured by American Indusiries Exclusively For

S

fAiratioes o prdviig
Ger  Frado poces piv
EFS atm
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SMALL ENGINES
WORK HARDER
THAN LARGER ONES

Yas, 4 cylinder angines work hasder than B
cylinder engines to trave! the same distanca.
Whan tha 4 and B cylinder engines have bolh
travalad 10,000 milas, tha 4 cylinder engine
has worked the equivalent of nearly 20,000
miles. They also run holter — lending lo
shorten the life of your oil by crealing varmish,
gum and sludge.

All this means more wear and lear on your
smaller 4 cylinder angine. |l nesds more carg
and attention. A guar of RISLOMNE with each
oll and fiiter change will help gat rid of thosa
depasils thal rob your enging's efficiency and
smoothness, Clean engines run batier, lengar
and more economically than dirty ones.

Usa RISLOME at oil changa lime or when
you'ra down a gquart

Gat tha big, yellow, red and black COUART
can of RISLOME al discount stores, retall
aute chains, and parts siores everywhare,

FREE: 22 page LUBE TIPS
booklal, Information, ideas
and discussion aboutl prob-
lems, parlormance and lubri-
cation. Send self-addressed,
siamped anvelope 4% x 6%
or larger.

THE SHALER CO.

In Canada: Warren Packaging Co., Ltd.
Searborough, Ontario, M1R 462
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Rustproofing

Differant brackets will
require different
types of protection. |
The one exposed to the |
most severe abuse |
should be chrome |
plated. The rest can |
be paintad or encap-
sulated in plastic. |

Acmmqr brackets in the engine
box are as prone to rusting and deteri-
oration as any exterior body panel. The
three solutions that we've found work
the best are painting with a high-quali-
ty paint, encapsulating in a thick plastic
material and chroming.

Before painting any bracket, wire-
brush it to bare metal, apply a coat of
primer and two finish coats.

Coating with Plasti-Dip (See FDI in
Sources) is a little trickier. Wire brush
the bracket and degrease it. Then, very
slowly dip the part in the can. If you dip
it or remove it too quickly, air bubbles
will form and you'll have to do it over. If
ambient temperature is below B0°F.,
the plastic will get lumpy. You'll need
to heat it in a pan of warm water. If it's
too lumpy from being on a shelf too
long, thin it with mineral spirits.

Chroming is the best, but most
expensive, solution. Save that for parts
that have to live near very hot engine
pieces. Local chrome shops are often
reluctant to do small jobs, but an excel-
lent mail-order plating service exists
(see Brown's Plating Service in
Sources). Send them your pieces and
they'll send you a written estimate of
the job and expectad delivery date. You
can then okay the job.

If you find a local chrome shop, make
sure you specify triple chrome plating.
In this process, the metal is first hand-
polished, then a layer of base metal is
plated, it is polished again, another lay-
er of base metal is plated, then polished
again and finally chrome plated. MM

Accessory Brackets

POPULAR MECHANICS » MAY 1983



Now You CAN Aﬂord One!
‘I'ool Locker

Tool Organizing System
A heavy-duty portable tool chest plus mn-ahnut cabinet—
both for a price you'd expect to pay for one piece alone!

FANTASTIC!! BOTH PIECES JUST

& 54 F5-value heawy-camim
Shop Aperon °2 solid-brass bady
padlocks 'R gpecisd furgrise

Free GiR

IR | g, Wil e
notyos kidp your Ral-Locks

nuuure:luuhmnm-m - Tk plus $9.90 shipping
Support mone weight and prevent spils. Drawers H — o ek hamj'inn
bk auinmatcatly whon cover o chised

" Bolt latches and pentes
padinckhagpon chesl.
Padiock hasg on cabinel door
Tolal securily and sahety

Similar units sell for well over $100!!
How do we do it? Volume Purchasing.. plus direct
shipping. Both add up to big, m mﬁcmm
of savings!

You don't have to be a professional to know how
important it is to keep your tools clean, safe and
dry...to have them organized, right with you,
Now you don't have to make a big investmant to
enjoy thal efficiency, to have a truly quality, heavy-
duty all-steel organizer!
Over 4 cubic feet of storage capacity...plus special
mmra?m5;$mr . ﬁ{l‘d& unuur;nusl“
expensive systems. a cheaply-ma
unit! it's guality through-out!
Try the Tool-Locker™ FREE of risk, FREE of
obligation to keep it!
Thun u'll know why this Tool-Locker comes

ele with a 5-YEAR WARRANTY.

100 b in 115 pladce

f E‘ymuwnmmmamﬂm1m
*Side-band ¥ neg! sineaga ol i on. u're less
e e = Tt sond vour TootLoekes Bock for & 1

refund, mcludinq sl'uppmg and handhng charges.
ORDER TODAY...IT"S EASY!

Fill in order form & send with check, money order,
company purchase order or credit card information.
Credit card customers can also call our

24-Hour Toll-Free Order Number:

800-228-5000 (in Nebraska B00-542-8777).

D.K.L Industries! We veiniroduced the Nut & Ball Shop®, thed-
Whael Wonder™ and dozens of other high-guality, unspus hendyman
prosdtocts . Oves 2 midlion satisfied customars.

“3 karge capicily drawers

{Insice dimensons 185 W o 7% H xB3° 0 Jand
B big top sherage tray | Inside demensons LW
239°H D)

11579 SPECIAL OFFER COUPON MAG 64

Ty it FREE of obfigation s keep 1)
M not betaily satisfled, pou can robem your order far &
compiste rmetund, including shippiag and handing.
Make rematiance payable 1o asd gesd 10
DR isdusiries, inc, Depd PW-583A 17100 Hampabion
Aye 5o Bioomingian. MN 55438
Webicate 0 Tesl-Locken|s) & 858.95 plus 38 80 shipping and
ORDER How many? handting for each. (00008000)
CHEGK [»=) [ | hawe encloved my check or mosey order for the Tull amsont.

*Large Capsesty.

Tool Chast F" W 1254 H e @8 D {Dvir . Jeule
{pet ol stovage space | Cabingl- 1H3W 224107 H. &
W0 {Over 3oahic fpet ol slorage dpace |

“Hosger of combined units over 3 feet 34 mohes

METHOD [MM residents add 5% sabes tax).
oF ] 1 hawe eschoved my compasy perchase ovder (this card MUST sccompany ALL
PRYMENT purchase orders).

[] Charge It ta: [] VIBA [ MasterCand [ Amaricas Expréss [ Dimers Club
[ Carle Blanche
"Four gleel ball Bearing swivel

cagiars. . smooth-miing. 5obd rubber [ Gard Mo Exp Date__J
wihkls
PLEASE  Signature X
Pt i (Need 1o sign only i charging crnder)
HAME Mrs.
Wiss
mpd troem Tarwan and Kores N
Copyright 19830 A1 Indusires. Ine AR Gireet B Number

™ Took-Locker is atrademark ol 0 AL | Indusiries. Inc iy, — STATE 1P




How To Soundproof
Your Car

Th:a letters we get about noisy cars
indicate that the biggest problem is
how to prevent noise intrusion from big
body panels like hoods, doors, trunk
lids and side panels.

Today's newer cars have little, if any,
soundproofing in the doors, hood and
trunk lids. In an effort to save weight
and money, sound insulation packages
are reserved for the options list. In the
case of low-priced, super-economy cars,
soundproofing isn't even an option.

One workable solution we found is
the installation of dense foam rubber.
This is the type of foam that lines cam-
era and electronic equipment cases. It
has a curvy, hills-and-valleys configura-
tion and comes in a variety of sheet
sizes. The foam sheets come in double Dense foam rubber sheets that are glued to the bulkheads in your car will cut down an
layers, with the hills and valleys inter- the noise level of the wehicle. The foam should resist heat up to at least 220° F. You
locking. A 4x 8-ft. double sheet cost us may find it necessary to rerouts speaker or hamess wires.
$21. That comes to 64 sq. ft., enough to
do two entire minicars or one full-size
four-door sedan.

‘You don't have to remove the hood to
install the foarn. We removed it only to
make our photography easier.

Foam thickness wvaries and you'll
have to determine the clearance be-
tween the hood and the highest point of
the mechanicals in the engine box. You
can do this by attaching a lump of clay
to the highest point on the engine and ; .
closing the hood. The clay will ba 4 ~
mashed down to the thickness of the B

E"“;r'“mnmmuﬁ':"wm Apply glue to the foam as well as to car's In areas hidden by trim panels, expand-
our foam supplier give you 8 . oeal surfaces. Let the glue get tacky ing foam urethane provides temperature

spec sheet on the foam you buy if you  pefiyrg installing the foam sheer. and sound [nsulation. Use it .
ask for it. We used foam that resists sparingly.

temperatures up to 220° F. Your foam
should resist heat at least that well.
Clean the inside of the hood with a
degreaser such as Trichloroethane
1.1.1. Remove any rust or acid deposits
that might have gotten on the hood
from the battery, Prime the area if you
scrape. If you're really fussy about

appearance, you can repaint the inside Test-fit ’t;; foam o
of the hood with body color paint. We P'N“.Mmm

only had rust on the welded-on stiffen-
ing ribs, s0 we scraped it and didn't
repaint the primer.

anisms and window
winders before the
final gluing. Make

Cut the foam to the approximate sure the foam
shape of the area to be covered. Then doesn’t interfere
apply liberal amounts of 3M Super Sili- with any of these.
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ENGINE REBUILDERS
SWEAR BY US.
NOT AT US.

When an engine needs a major
overhaul, a lot of mechanics take it
straight to Chet Staron.

He runs what a lot of people say 1s
the best engine rebuilding service in the
business.

But even he admits he occasionally
makes a mistake.

“Some years ago, when we rebuilt
an engine, we didn't worry too much
about the o1l filter we put in.

After all, an oll filter is an o1l filter,
right?

S0 we put n a cheap brand.

Boy, were we wrong.

We had problems with leaking :
gaskets. Chet Staron, Prezident, I

PI'()blEITlS Wlth cmntaminant& Top Line Automotive Engineering, Chicago,

e — Problems with engines that blew up.

And, even bigger problems with the mechanics
who brought us the engines in the first place.

So, we thought, maybe 1t was worth paying the
little extra it took to buy Fram.

Boy, were we right.

We haven't had an oil filter problem since”

If you have a car, take a tip from Chet.

Next time you change your oil, spend the few
cents extra it takes to buy a Fram filter,

After all, isn't it better to spend a little more now?

Instead of a lot later?

FRAM Autolite ; )
Fram and Aulolite are Bendix Companies
Fram Corpaoration, Providence, Rhode Island 02916




If you're looking for ideas to save
time and money — while enjoying
what you're doing — send away for
PM’s catalog immediately.

We have plans for shop tools, boats,
storage houses, campers. Scuba
tow, ACV, log splitter, air compressor.
Smart ideas in furniture! Also
dollhouses! Projects the whole family
can enjoy.

And best of all — we offer a special
and unigue service — photocopies of
past PM articles. What's more, we tell
you the year the projects were
published. It may be as early as a
1902 glider to a most recent 1981
solar garden shed. You'll have fun
Jjust browsing through the approxi-
mately 900 different plans and
projects. You'll find our GREAT
WORKSHOF series listed. Also our
SHOP MINI-COURSES. Timely
energy-saving ideas! You'll see it all
in our new POFULAR MECHANICS
PLANS AND IDEAS CATALOG.

Price $1.00

order today!
Send Your Name and Address with
Check or Money Order to
Popular Mechanics, Box 1014,
Radio City Station, New York, N.Y. 10101

Popular Mechanics is a publication of Hears! Magazines,
& Division of THE HEARST CORPORATION
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cone Adhesive/Sealant to the metal and
the foam. Wait a few minutes before
bonding the foam. This lets the adhe-
sive get slightly tacky.

After the glue has dried, use a razor
to finish cutting the foam. If you have
engine timing or emissions specifica-
tions labels glued to the hood, you can
gither try to remove them and transfer
them to an inner fender, or do as we
did, leave a hole in the foam to keep the
specs visible.

You can apply the same techniques
for soundproofing the trunk lid and the
trunk wall. The inside of door and body
panels can also be soundproofed.

When you're working with a door you
need to be more careful and precise
than with a hood. Make sure the foam
won't interfere with lock and window-
winding mechanisms.

Don't install the foam right to the
bottom of the door. Leave a gap of an
inch to two. If there is leakage in the
future, this will allow water to drain out
of the drain holes.

In rear panels with fixed glass, you
can use the foam sheets coupled with
Geocel Expanding Foam Sealant. This
sealant comes in 12-oz. bottles; won't
give off any toxic fumes, which is
important in a closed car; and is fire
resistant up to 250° F. One inch has an
R value of 5.

Don't be overenthusiastic using the
Geocel, Not only does it expand as it
comes out of the spray can, but it
expands as it cures, a process that takes
several hours. If you've applied too
much of the foam sealant, wait until it
cures and trim the excess.

Geocel foarmn sealant is available
locally in hardware and home improve-
ment centers or directly from Geocel or
from Ain Plastics (see Sources). M

Rough-cut the foam sections and test-ft.
Apply the adhesive, install, and trim the
foam after the adhesive has dried.
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This Family’s TransmisSion

The same scene is repeated thousands of times

every day.

Why? Because today's downsized cars run hotter
due to emission controls, smaller engines and
higher RPMs. Heat problems develop when you
carry extra passengers . . . extra

baggage . . . drive in stop-and-go
traffic...drive on ice orsnow...drive s

in hot temperatures . .. climb steep ™

grades . .. and do towing.

Could My Transmission Fail? Yes.

Owver 12 million transmissions failed

last year*. Nine out of ten transmis-

sions and engine failures can be

traced to overheating.

How Do | Prevent it From Happening to Me?
A small investment now in a Hayden oil cooler
can double the life of your car's transmission and
engine. Remember, every 20°F drop in oil tem-

perature doubles oil and eguipment life. Trans

© missions repairs run $400 to $1200.

Can | Install A Hayden Oil Cooler Myself?

Yes. If you can change the oil in your car, you can
make the installation yourself in a
half hour using Hayden's patented
Quik-Mount and CQuick Connect.
Complete illustrated installation in-
structions come packaged with ev-
ery oil cooler.

Where Do | Buy One? See your
local auto parts store, automotive
@ chain store, RV dealer, mechanic or
installer today and ask for Hayden
oil cooling protection. The car's life
you save may be your own.
Send today for free product brochure to discover
What's-A-Hayden.

*Courtesy ATRA (Automatic Transmission Rebebdens Associabion)

) I-IAVDEN INC.

1531 F"nmnna Fkuu P.O. Box 84 ; lu]

Hapden Tilns-Coales prices start 35 fow as 52008 To

Listen for us on CBS

La-AT5T or (T14) TA5-4500

) \JF‘# W IF’I\




ELECTRICAL

How To Solder-Splice And
Use Heat-Shrink Tubing

A gy ‘

High-output heat gun
and some special tps
are all you'll need.
Shown are some that
are available from
the rubing maker.

Amﬂlng to the letters we re- |

caive addressed to Car Clinic and the |

phone calls we get every day, electrical

problems seem to be the most aggra-
vating kind of all to fix. Oil leaks, fouled
plugs and rust are easy to spot and fix,
but “invisible” electricity still stumps a

lot of peopie. l

The following section will not cure all
your electrical problems, but it will go a
long way toward assuring you that your
wires, grounds, contacts and connec- ——
tors are giving the juice a clear, unoh- =
structed path. . 3

First the good news. Technological
fallout from the aerospace industry has
had a beneficial impact on cars. Aero-
dynamics, plastic composites, light-
weight metals and computer-aided de-
sign and analysis have found their way
into cars already in your driveway. But
Solder-Sleeve splices and TAT (Ther- =
mofit Adhesive Tubing) are not yet
used. Wa'ra the first to show you how
to use these new wonders.

The bad news is that you can’t find
them at your local hardware store or
your local anything. Up to now the only
place you could find them was on the
Lunar Lander, the Space Shuttle and
the F-16. However, by special arrange-
ment with the manufacturer—and it
took some arm-twisting—PM readers
can get some of these hyper-technoid
goodies by mail. We'll tell you how lat-
er. First, let's get to using it.

Solder-Sleeve is the patented trade-
mark of Raychem Corp. for a heat-
shrinkable plastic tube which has a
small ring of solder. Using it is sasy.

Strip the ends of the two wires you
nead to splice. Grab the appropriataly
sized Solder-Sleeve connector and in-
sert a wire in each end so they overlap,
making sure the solder ring is placed
smack in the middle of the overlapping - -
wires. Apply heat from a heat gun and Heat from the gun will shrink the
L m k e L T

The tubing will shrink on either end ve, £).
of the solder ring first. The solder ring does as good & job as soldering iron,

will then melt and flow onto the wires, DUNC - 8 BRMCAL. L0 SOMAN B SN %0 &
ol i connector (right), apply fust enough
soldering HE ogether. heat to shrink the tube. Then tilt con-

It takes 125" F. to melt the solder, s0  pecror downward and apply heat
a conventional hair dryer won't work.  directly to it. The heat ﬂm'puughp
You'll need a heat gun, the kind used in  solder into the connector.

Solder-Sleeve comes in a variety of sizes
that fits any automotive application. Te
install, strip the wires and insert them
into the tube. Make sure the wires over-
lap and that the solder ring is located in
the middle of the overlapped wires,
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WORTH WRITING FOR

LOOKING FOR IDEAS ON CAR CARE, HOME HINTS, TOOLS, FISHING AND
MORE? CHECK THESE LISTINGS. THEN USE THE COUPON BELOW.

682 Ping Free
The new patented
pinging. Simple installation. Information package. $1.00 (R
with purchase)

683 Lube Tips

An informative 32-page booklet from the Shaler Company provides infor-
mation and tips about problems, ance and lubrication of today's
automobile, Also includes pmﬂu:\t information. Free

684 Tools For Traveling

Color brochures from LD, Ratherby illustrate many 12-volt tools that are
perfect for vour car, boat, RV, or airplane. Included is a unigque 12-volt
workshop-in-a-suitcase that can go with you anywhere. Free

685 Let Your Fl.?or Do The Searching

With an automatic/programmable scanner, a simple tap of your finger
gives computer access to frequencies used by your | police, fire,
emergency and weather service. Full color brochure from Regency Elec-
tronics. Free

686 Tire Info To Keep You Rolling

Vinyl document holder for your glove compartment contains tire care
information and product literature on T'A High Tech Radials. From
BFGoodrich, 1.00

687 Unfallable Ol

Quaker State offers an information booklet to help vou select the right
automaotive motor oil. Explains how different operating conditions and
driving situations require different motor oils. Free

688 Take The Wheel To Your Future

northAmerican Van Lines offers the opportunity to take control of vour
future, Run your own business as an ownerfoperator. Investment
rcquirﬂ!. Cnmp]l,-t-r. information kit. Free

689 Keaping Diesals H

Tips on keeplbieng 'our diesel car, pickup or van in tip-top running condi-
tion. Describes diesel operation and proper fuel and lubrication selec-
tion. From Kendall. Free

690 Power Of A Personal Computer

Four-color brochure describes the Commodore 64, offering computer
power al half the price. Includes deseriptions, comparisons and specifi-
cations. Plus program information and add-on features. Free

691 Knock Mo More

Brochure from Carter highlights their Engine Knock Eliminator, an
automatic knock suppression svstem that can protect your engine and
save vou gas dollars. Includes application and installation information.
Free

682 Auto Electronic Systems Manual

Step-by-step instructions for lmubltshmﬂrﬁ all the domestic electronic
ignition systems and cn%im- controls, It's all in & new 36-page serviee
manual from Fram/Autolite. Plus detailed charts and wiring diagrams.
$2.95

693 Dealing With A Clean Deck

Dust, pollutants and other impurities can interfere with vour enjoyment
of your home entertainment system. Brochure deseribes cleaning prod-
uets for records, andio cassette decks and video cassette recorders. From
Allsop. Free

694 Tha Cool Solution

% out of 10 transmission failures are caused by overheating. A brochure
from Integrity Transmission Koolers explores the advantages of an auto-
matic transmission cooling pan. Free

Rite valve controls engine hesitation, sut;Fi n'l;lld
(11 €

695 The Reel Fishing Story

The 1883 S4-page, full-color catalog from Daiwa features a full line of
fishing tackle. Included is the Daiwa Tackle Selector® to help you per-
fectly match Daiwa rods and reels to the kinds of fish you want to catch,
Free

686 You Could Be Racing!
The excitement of hig-time mlnim a mini budget. Information on
“Karting” includes engines, parts, history, and associations, Also listing
ol over 500 tracks and discount prices direct from the original “Bug” Kart
factory . . . K & P Mfg. $3.00

687 Down Under

1983 catalog shows a complete line of sportfishing sonar products and
hints on how to choose the right equipment. From Lowrance, an indus-
try leader for over 25 vears. Free

€688 Make Your Car A Nicer Place To Drive
136-page full-color buyer's guide from Cal Custom features a full range of
auto parts and accessories 18983, Includes engine and wheel accesso-

ries, gauges, mirrors, auxiliary lights and more, $1.00

699 Power Plus
Test result package from Edelbrock shows how vour VB can come alive
with Performer Products. Increase both torque and fuel efficiency.

Free

700 Tools, Tools And More Tools

All 196 pages of the U.S. General Supply cat are filled with over
6,000 name brand tools and handyman supplies. Discounted prices too!
51.00 (Refundable on first order).

701 Control Molsture Inlmhuly

Hub States offers a booklet ribing “Damp Out™™ a new chemical
dehumidifier. Attracts moisture from the air. Works continuously for 12
months to two years. Free

702 Home improvement Hel
188-page ca from Scotty's nﬁ'ers over 9,000 low cost home improve-

ment and building supply products. Everything you need for home
handiwork. $2.00

703 Don't Be Bugged!

Informative brochure highlights the devel ent of Muskol, a full
strength DEET insect repellent. Muskol repels mosquitoes, black flies,
chiggers, ticks and gnats. Free

704 Let The Sun Shine In

“Greenhouse and Solarivm Buvers Guide and Planner” tells you what
vou should know abowt! energy-saving home additions. Filled with ideas
and pictures illustruting these living and growing spaces. From Lord &
Burnham. $2.00

705 Catalog Of The Unusual

New, fun-flled 1983 catalog of 1600 hard to get novelties. Includes out-
door items, hobbies, sports, science, electronics, models, gadgets, and
much more. From Johnson Smith Co. 10¢

T06 Car Care . . . At Your Fin

1f vou drive a car, you need POPULAR MECHANICS MASTER KEYS
TO CAR CARE. This information-packed series of illustrated brochures
contadns step-by-step instructions to help vou maintain your car and

it looking like new. Convenient size makes this valuable guide the hand-
iest tool in your car care kit. Only $4.55

r Mechanics 5/83
Box 1718, Sandusky, Ohlo 44870

Ploase soe that | receive the items chacked below

This Coupon Expires July 31, 1983

O 682 $1.00 (O 687 O 692 $295 [ 897 L 702 $2.00 riced
0 663 O 668 o 693 O 698 §1.00 O 703 TSk mony. S0 P e 5
O 684 0O 689 O 694 O 668 C 704 $2.00 Service Charge § 50
O 685 O 680 O 695 O 700 $1.00 (] 705 10¢ Total monay enclosed §
0O 686 $1.00 O e O 696 $3.00 Oomm [l 706 $4.95

¥ " “ Total items requested
Mame (Pleasa Prnt)
Aadress
Teown Zip Coda

{Pionss sand cash, chack of monay order made oul in POPULAR MECHANICS, No siamps, plass.)

Mote: Popular Mechanics processes your requests for the above Information and forwards these Inquirles to the organization making

the offer. Each company mails the material directly. Your order will be on its way to you within 50 cays.
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various construction jobs, to make the
Solder-Sleeve work. To solder a wire to
a connector, you follow the same proce-
dure, except you apply heat to the con-
nector, not the Solder-Sleave.

Slip the Solder-Sleeve over the wire,
slip the wire into the connector and
place the solder ring between the
axposed wire and the connector. Heat
the Solder-Sleeve just to the point of
shrinking the plastic. Then place the
connector in front of the heat gun and
hold the wire slightly higher than the
connector, This will heat the connector,
melt the solder and draw the solder into
the connector.

In one operation youll have a
soldered connection which is insulated
and sealed tight to water, road grime,
grease and lubricants. The Solder-
Sleeve will remain resistant to impact
brittleness down to —131° F. and fire
resistant to 257° F.

Solder-Sleeve, by the way, happens
to be the only splicing procedure NASA
allows on the Space Shuttle.

Heat-shrink tubing has been around
for quite a while, and, like everything
elsa, there's the good stuff and the not
so good. Thermofit Adhesive Tubing is
the best. Unlike conwventional heat-
shrink tubing, TAT has an adhesive
coating on the inside. When the tube is
heated and shrunk, the adhesive melts
over the wire's insulation and cools to a
semirigid state. This gives whatever
it's covering environmental protection
as well as mechanical strain-relief. In
other words, if you were to pull on the
wire, you'd be applying stress to the
insulation and the heat-shrink, not
directly to the electrical connection.

This tublng is designed for continu-
ous use in temperatures ranging from
—B7° F. to 230° F. Ay 250° F. it will
begin to soften up a bit and the adhe-
sive will begin to flow. However, it
would take a direct flame to get it to
deteriorate. And even then the material
will vaporize rather than melt and burm
like conventional PVC (Polyvinyl Chlo-
rida) heat shrink. Furthermore, PVC
tubing will release toxic gases, which
you don't want in case of a fire in your
dashboard.

The material in TAT is a selectively
cross-linked, dual-wall Polyolefin. On
the molecular level this looks like a sus-
pension bridge, with the horizontal
cables and roadway selectively linked
to vartical cables, The vertical cross-
links are what give this tubing its dura-
ble qualities.

Using TAT is even easier than using
the Solder-Sleeve splices. Cut it to size,
slip it over whatever you want to pro-
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The recommanded method for insulating a Y-type connection is to use the heat gun to
shrink two legs of the Y, which have been fitted with the appropriately sized tubing.

Slip a third piece over the "“trunk” and
overiap the two previous pieces of tubing
by at least Vi in. Apply heat.

tect, and apply heat from the heat gun.
Since it shrinks to half its size, use a
size twice as large as the wire or wires
you need to protect.

If you need to protect a Y-type of
splice or connection, you can do it in
three steps (see the photos abova).

Hold the nesdle-nose pliars to the tubing
until the adhesive has cooled and dried.

While the tubing is still soft from heat,
spread the legs and crimp the tubing in
the middle with needle-nose pliars.

The only possible disadvantage to
using heat-shrink tubing is the need to
cut it apart 1o get to the middle of a
bundle of wires. However, the other
side of the coin is the fact that the need
to get to a failed wire will probably be
eliminated simply because you've insu-
lated it with the tubing. The probability
of a failure will be almost zero.

If you ever do need to get to wires,
you can remove just a section of heat-
shrink tubing and simply slip on anoth-
er length to make a patch.

As we mentioned earlier, Raychem
will make these products available to
PM readars. Write to Raychem Corp.,
Devices Div., 300 Constitution Drive,
Menlo Park, Calif. 94025, Atn.: Popu-
lar Mechanics Car Care Guide.

They'll send you free of charge a
complete product description, specifi-
cations sheet, prices and ordering
instructions. .|
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.

SOFT PACK 100°s FILTER, MENTHOL: 2 mg. "iar”, 0.2 mg. nicotine
av. per cigarette by FTC method.

Corrpetitive tar levels reflect either the Dec, 81 FTC Report or FTC method
NOW. THE LOWEST OF ALL BRANDS.

(arflon

Lowest Tar 100s
Soft Pack

We've got your number.

LfHE LOWEST |

[ CONFIRMED BY THE LATEST U.S.GOV'T. REPORT ON TAR |
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For the first time ever,
; ;75 tires built for the street

3% beat tires built for racing

#7/ ‘o grab a major pro class win
at the 24 Hours of Daytona.
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Talk about making history fast. Fresh out of the chute,  with no tire failures of any kind—making it @ number
in its American debut and first race ever, Firestone’s one finish in class and 12th overall for Dave Kent's
European designed and produced 5-660 radial did  RX7 Mazda and the racing team of Lee Mueller,
what no other street tire has ever done before. Grab  Terry Visger, and Hugh McDonough. And leaving a

the checkered flag in a major pro class at the 24 lot of tires built just for racing behind. That's real proof
Hours of Daytona. The toughest Daytona ever, as of performance from a tire you can buy.

torrential rains red flagged the race for the first time The $-660. European H-speed rated. More fire

in its 21 years, and as over 60% of the field packed from Firestone. Check it out at your Firestone retailer
it in along the way. along with Firestone’s full line of specialty and

But wet or dry, the 5-660, modified only by shaving performance tires. At Firestone, we build radials
to racing depth, ran like a champ all the way. competition tough. And the proof is in

e

Speeds over 160 mph, over 2,000 total miles, w -3-\ performance.
.-I _."--.' !'

OUR PROO
IS IN PERFORMANCE.




Protecting A Wiper

E]mm-machanical components like
a wiper motor are subject to the
maechanical wear of the moving parts as
wall contamination on contacts that can
cripple the component. The following is
a guide to what can be done to protect
power windows, power seats, wiper
motors, pop-up headlight mechanisms
and other power components.

First, inspect the entire mechanism
for wear and contamination. Clean off
all dirt with a degreaser or Electric-
Motor Kleen (see CRC in Sources) if the
motor needs tidying up. If wires are
cracking or brittle, remove them and
replace them with fresh wires of the
same gauge. In our case, we found the
lack of a gasket in the motor housing
allowed grime to enter the motor. We
made a gasket using 3M pliable gasket
material.

Lubricate all the moving parts with
lithium grease or a wet Teflon lubricant
{Ain Plastics). Teflon is neater than
greasa and doesn't attract dirt as easily.
Uninsulated, exposed slectrical connec-
tions can be potted with Flexane room-
temperature-curing urethane. De-
pending on tha ratio of hardener to res-
in, it will cure to a durometer hardness
between 74 to 80. For this application,
softer durometer hardness is better.

When you reassemble the unit, apply
a locking compound (Loctite) to all fas-
tenars. This will prevent their backing
out. Clean and resolder connectors if
necessary and protect the wiring bun-
dle with heat-shrink tubing. ™

ELECTRICAL

——r : iﬁ

-..=-"'...-|_ ._._-."-
2 _;}a.. e T

B - ﬂi

This wiper motor assembly was headed for imminent failure. It was suffering from
grime, corroded electrical connectors and loss of Jubricant in the moving parts.

Oid, cormoded slectrical wires should be
removed and naw wires of the correct
gauge should be saldered back in place.

E&n R s "r.‘.&'i-'ﬁ ﬁ'

This electric motor housing didn’t have a
gasket. The poor seal let in dirt. A gasket
was made with gasket material.

Cormroded spade lugs in connec- Mix only enough urethane for Dip exposed electrical connec- Use a
tor shouwld be cleansd with Jjob at hand. Read instructions tions in urethane, then let it

locking compound on
fastenars when reassembling

wire brush. If it is necessary, carefully so that you mix the dry completely before han- unit. Vibretion can cause fas-

resolder the wires.
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propar ratio of catalyst

dling the assembily.

taners to work loose.
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How To Install Silicone

Sparkplyg Wirs N

- @ ar

Bacause of their location, the
amount of heat they must tolerate and
the work they do, sparkplug wires are
subject to a lot of deterioration. They
lose their effectiveness, but that's not
visible. They look alright, but they
could be arcing or not providing a
strong enough spark to do the job. Your
first indication of this is a loss of perfor-
mance and an increase in fuel con-
sumption.

Silicone-insulated sparkplug wires
are superior to conventional wires
because they resist heat and cold better
and remain pliable and brittle-free at
these temperature extremes. They last
two to three times longer than conven-
tional wires.

Installing a set of silicone wires is no
harder than installing conventional
plug wires. In most cases, you can buy
ready-made sets for your car. If not, you
can cut them to size by buying a bulk
roll with enough boots and tips.

The most delicate operation is re-
moving the insulation, while not cutting
any of the wire strands. To do a good
job, make a few practice cuts before
attempting to do the entire set. Remowve
only one old plug wire one at a time and
usa it as a guide for cutting the silicons
wire to the correct length.

Cut off a half inch of insulation and
bend the wire back over the insulation.
Then slide the terminal connector over
the bent back wire and crimp the con-
nector gently with a pliers. Don't crimp
it completely with the pliers. With your
set is a crimping tool made specifically
for this job. Clamp the lower end of the
tool into a vise, place the wire and con-
nector in the tool and, with the other
half of the tool, crimp the connector
tightly by hitting gently with a ham-
mer. The crimping part of the connector
should crimp tightly around the insula-
tion and the mating surface of the con-
nector should be flush against the bent-
back wire.

When ordering a bulk set like this,
specify the right boot and connector
angle for your car. Check your needs
before buying. We used Accel Fat Stuff
Silicone wire. Accel is the most avail-
able source for this type of wire. PM
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A silicone sparkplug wire set will last longer than original-equipment sparkplug wires

With a sharp knife, slice off about a half
inch of insuletion. Don’t cut any strands
of wire while rimming.

Start by placing the lower half of the
crimping tool in a vise and chen insert the
connector carefully into the tool.

because wires stay pliable and brittle-free at extreme hot and cold temperatunes.

Lo

R\ e N
Bend the wire back over the insulation
and gently crimp the connector over the
wire with a pair of pliers.

v

Flace the second half of the ool over the
connector and tap the crimp in place with
a few Light blows of 8 hammer.
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DIRECT FROM
U.S. OPTICS

QUALITY SUNGLASSES
AT FACTORY PRICES

Each pair features: Impact resistant
lenses * Handerafted = Polished glass
lenses * Hardened metal frames =

No non-sense guarantee.
FREE — limited time only — deluxe velour
lined case with each pair of glasses
ordered (a $3.00 value). Credit cards
accepted, Dealer inquiries invited.

NOTICE: Docnthnhalodbyuhu

imitations.
axclusively for U.g Dph::l"" To maks
tha best, order now and if

gure you
not completely satisfied return for

refund within 30 days, *Cosrnan 1582 U3 Ope®

.. Only

"H‘ 57.95

World Famous Pilot's Glassas
Thess precision flight glasses are now
availabls to the public for only $7.95 I you
could buy them alsewhers, they'd probably
cost you over 520,00 #20F available in gold
or miver frame. A F20.00 valus only $7.95
Two paim los 51400

Omnly
9,95

e

Aviator Teardrop Flight Glassss
Flemble cable temples. #30A gold fams
only. A 53000 valus only 5595,

2 pairs for $18.00

Profeasional Driving & Shooting Glasses

Wide angle amber lans brightens visibility

8300 goid frame only. A 53000 value only
$14.95 2 pairs bor $28.00

Ta arder your LS. Optics™ sunglasses, send
check or money coder to ULE. Optics,™ Dept. 510,
P.O. Box 14206, Atlanta, Georgia 30334, Cradii
card custamers pleass hill in card = and Exzp date

QUANTITY | MODEL »| GOLD | SILVER | PRICE
0P
A X

3D X

Add Postege, Hendling, and Insurance
5100 par pair

Total
Cradit cand prders may call |-404-252-0703

Wins or Master Charge ® Erp Daie
Hame

Adidress

Cuty State Zip

FREE case with each palr.
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Protecting

Distributor And
Wiring Harness

Your Coll,

Foam Neoprene boot installed around the

road grime off it. Note the coil wire is pro-
tected with Convolex tubing.

l:n the past few years some of the
more expensive Japanese cars have
beenusingnecprenebootsontheceiland
distributor. This is an excellent idea.
You can make your own from small
sheets of Y&-in. neoprene (Ain Plastics)
and a snap fastener installation kit.
Remove the coil and distributor cap,
place them on a sheet of neoprense and
cut it to size. You'll need to make relief
notches to clear the plug wires (distrib-
r utor) and mounting bracket on the coil.
Sparkplug wires should be sheathed

caill will keep it dry. and dirt, engine and

To make a boot, lay the coil on a sheet of
foam, cut it to size and install snaps
{above). Leave a notch in the boot to clear
the coil-mounting brecket.

with Convolex tub-
ing (Raychem). Protect
the wiring harness with spiral wrap
(Ain Plastics) or Convolex.

Large ground cables for batteries
should be mounted with a stainless-
steal fastener. Smaller diameter corrod-
ad ground wires should be replaced
with copper ground straps. These ara at
most electrical hardware suppliers or
motor rebuilders. Custom fabricate
them with good-guality lugs (Vaco) and
insulate with heat-shrink tubing. PM

This battery ground cable is protected

with spiral wrap, installed with stainless.

Small ground straps should be of copper,
soidered to connector and heat shrunk.
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OTICE!

FROM THE MOTOR POOL
MARINE SURPLUS SALE!

BRAND NEW CAR, JEEP
& TRUCK ACCESSORIES

[ [ [ '] to be oﬂ’md ﬁ ﬁc
(still in original cases) ;. s miniit. bt

Starting midnight tonight—Marine Surplus Depot
will accept orders directly from the public for the
following motor pool parts and accessories, so long
as limited supply holds out. [tems being released at
this time are:

STORMPROOF, REAVY-DUTY CAR, JEEF & TRUCK TARFS
A Fortable Garage —each s & huge 25° = 12 constructed of heavy gauge. high
density palvellviens with & resnforred grommeds (o imuare tie down proteclion from
rain. sheet. snow. dust. dir or salt spray. Guaranteed stormgrool, walerproal, mtproal
mildewprool strong ensugh o withstand ocean storms big enuugh 1o civer
amy car. jeep, stabinn wagon, pick up freck or van, Also greal tn protect boals.

malarcycles, machinery, firewood, barbecwes and bwn lurniture, LIMIT: 5 per
addreas #1010 Only 38 each.

POWER-WINCH LIFTER
LIFT A FULL TON WITH JUST 2 FINGERS!

Marine Seamen’s Power Hoast sl eisaigh 16 [V in ghve compartmenl

strang engugh to Ll 200 pounds —or bw a car ol of 8 ditch - 85 casy a3 you reel in
a4 liakslime! Simpdy Book or strap one end of thes MARINE SLUTER POWER HINSTER 1=
any crale catboard motar [reighi lwrniure hgs fencing

conatrucison material e @ rarF engine ANY LOAD WHATSIOEVER and
puast simply wind awiay wilh just 2 lingers! Buill im syslem of syncheo ratio gears and
pulleys does all the heavy liftang foe yuu. Makes pounds leel ke osnees’ Comes with
A feel of power il cable; double grip salely hooks, heavy duly webbed rings. lifelime
rasiproof roflers and rusiprood cadmium bhoesimg. Wide vanety of cnvilian uses: Tor car
bwing, lifling. moving, machine shog wark, lending, bostingd camping, et LIMIT 1
per address. #106 Only $9.

MARINE NIGHT DRIVING GLASSES
Cuts at headlight glare-blinding sun —even bels vou deinve thaough (g o snims wills
neght oml vision' Spevaal benses make dim bhasy obyedts suddendy sppear mivie screen
clear & musl for every glove compariment LIMIT: 1 per address
#102 Only 53 a pair.
e

GLANT (OVER 7 FEET LONG) SHIPS HAMMOCKS

FOR RELAXING —SLUN BATHING — 0 PLAIN, OLD ‘BACKYARD SNOOZING! SIMPLY
HOROK ONTO TREE . . . POLE, . . FENCE . . . OR SIDE OF HORUSE AND GENTLY SWAY
RACH AND FORTH LIKE A BABY ROCKING N A CARRIAGE, LONGER AND WIDER THAN A
KING-SIZE BED SOFT AND GENTLE AS SLEEFUNG ON A CLOUD! Consirucied of
hearvy-duty shipwarthy myon . . _ easily supporis 3 chikiren — an sverige-al5e fougle —or
i ootiall player of up bo 150 pounds! When not in use, foids down (o the size of 8 (e towel

Tor easy siorage in & drawer or car's gleve compariment. Fally weatherproof . | . sall-
Spray resssiand baill 1o withatand even heavy coean conditions. Once up, no peved b
ever taie down. ldeal for home, (indoors oroul) . . | orcamping, pacnschieg, beach—for
deck of private boal —or in keep Im inank of car for wse sl amy Lime, any occasdon. FULL
hh.T!.SEAL"I‘IJh GLARANTEED, o purchase price refussded st sny lime. Bl they are going
fast; 10 make sure vou 8o not miss eut on (his “direct-from-dhe-depol” sale, ACT NOW!
LIMIT [ per addness #1102 Omily 59.

MARINE PORTABLE AIR-PUMP Eﬂﬂms!ﬂl—“lﬂl lI_III.l' IN GAUGE.
SIMPLY STEF ON THE POWER-FEDAL .

HUGE CYLIMIEER AN RAM JET PISTU deliver upto I00 I, pressure insianth® Like
havimg & service slation sir hose e call all (b time. Wflsles: adn. truck, hike and
motancyche bires. Aur maliresses. ralts. beach toys boniballs, haskethalls, ballwns
Leses with maunled calibraled, precision peessure gauge with hig sweep hand
indicalor needle lor a5y read out, Alsn leatures fexshie 24 inch air hase airhighl
aulsmatic lock fire clamp FLUS free set of nozzles and vahes 1o 1 all inflatables
Lightweight Tuids dowmn (o sire of small subo fack. Shipped in omginal carrving
case. No car or home should be withnwi one LIMIT- 1 per address. #107 Oinly 812

—— =
MECHANICS 107-FIECE TOOL SET

el loe hame . car, insc K. Bboal, aircrall’ Each of these mechande-quality, “Mobor-Pool™
type socket wrench and fool seis is a compleie outfit —a shop fsell with just the tool
ready lor jusl aboul amy repair pob that comes along. Designed lo last a lifetime for
rars. inechs, larm equipment. diesel engines, gas engines 167 pleces all stared in
their original, heavy duty metal, filted carryng case. 7 P, sooewdriver & (ool el 4
Fe. cold chisel sei 5 Pc. open end wrench set. 14-Fe. drill bil sel & case. | metal
rarrying case. | reversible ratchel. 18-Pr. sgnition wrench sel. | scresedriver tool
handie. 15 Pr. hexagan 2o4. %P, “L" handles for socked drives. | drive sockei adapter.
b-Pe. natdrive sef. 23-Pr. assoried size drive & sochet sel. | drive & socket 4 holder. |
vinyl case socke] wrench holder I07 Fr. st LIMIT: 3 per addness

w14 Only $18.85.

=
SURFLUS COTTON TOWELS

Mdeal lur home, ship, garage, rar, boal, beach apd pecnic b A brand em never
waed —still in original cases” Same type 25 sobd i sdores for g e 5 s ihis Derec
Fromm The Depol” price’ Heasy Dty Super Abserbent, 100, full wiven shibe roiton
termitls fur only Y per case dcomes packed 12 80 the cased Earh is sdeal for ol vour
cheaning needs arownd the home, in rec rosm or shop, b keep in car, lake on boal, o
s af the beach op picnars. camping of hunding' Uompletely machine washable
!l'll'll'lhl]l’mi Eheese big, 22 - 14 thirsty lowels spread ool (i uyer 1080 sg. anches!
Bagger tham & large-size newspager paste' Super strang amd super abssrbent, they are
recommended foe all sorts ol civihan hervy-duly and handvman clean up uses
Guasanieed for 5 years even under ioughest condilions snid repealed washing. [ free
replarement at any lime | A wonde rful opporiunity te sbork up and seore awas for fulere
use whale still available at this inrredible price LIMIT 10 rases per sddress

# 108 Dmly $9 per case

{12 towels to the case |

FILDTS FOLDING SUNGLASSES
Dsenagmed ol igh qualily precision enginesring fentures avialor sipling . . . line,
gradienl lenses designed 1o probect ageanst whiraviolel radistson precisien
parrecied for true 20 20 clamiy [og resislani roames in back zippered softer
tham swede rase o prolec! vour folding svealor glasses when nol wearing (hem
[hemand ai thes wnbeleevatie price is simply crazy’ LIMIT: 5 per address
#105 Only §5.95.

MARINE SLRPLLS DEPOT, [bepl. NTCH- 4
Bow 83040, Port Washingion. WY 11838
Piesar B15H e e bolioowirgd Maastiree Surplos Degesl sormi o) ioke sded bekem 1 | am ant completeh hnfied
wnad delaghind | ey eebum wathin 14 dovs b g sl evfumd (s potsge and harding. of (e )
TSTALL | TEMAL
_ DESCHIFTIGN | UNIT MECE | HANDLIG | FRICE
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Clean-Scrubbed Mountain-Fresh Air—All the Timel!

Clean Ace Yanks the Dirt, Dust, and
Smoke Right Out of the Air... Then Literally

Manufacturers New Clean Air.

CLEAN ACE isn't just an improvement
on the old ionizers or filters. It's the
result of totally new technology.

This Alr Cleaner uses only 14 watts

of power. It's whisper-quiet. It's com- |

pact and attractive.

But under its good-locking exterior
thrums a mighty, powerful, industrial-
strength heart. As it gathers the dust
and pollution in the room, it disinfects
and cleans the air, actually replacing
dirty air with ozone-clean fresh air.

Kills Air-Borne Germs and Mites

The CLEAN ACE Air Cleaner has a
built-in ultraviolet light. This special
lamp radiates on two separate wave-

ler_ﬁ]ﬂtis.

first, lower wavelength converts
the ocxygen molecules in the air to
ozone. destroying odors as though a
hammer is smashing the offending
molecules.

The second, high wavelength kills
not only germs but also the tiny “mites”
that can be so irritating {(and socially
unacceptable), You might notice an
immediate decrease in the number
of unny noses and colds. It's no accident.

Will you Feel Better?

We think you'll feel better because
the air will be so pleasant and refresh-
ing to breathe, Many, many pecple
report the disappearance of their tired-
ness and general irritation when the
air is properly ionized.

An opinion is one thing; a fact is an-
other. The ability of the CLEAN ACE
to kill germs and airbome pests s a fact.
The feeling of well-being you get from
fresh ozone is a fact, The oxidizing
effect ozone has on bad-smell mole-
cules is a fact.

Of course the CLEAN ACE is abso-
lutely safe. The special ultraviolet quartz-
glass tube doesn't transmit the high-
range rays that can redden the skin.
The unit plugs into any wall outlet, and
because it “creates” fresh air you don't
have to open a window.

Unbelievable POWER
The home-size Model 8200 CLEAN
ACEis 11" wide, 7% " high, 5" deep.
It weighs only a couple of pounds. It
makes no noise.

If someone is a smoker. instead of

{ driving around with smarting, burning

0 eyes, tum on your CLEAN ACE Model

The home-size CLEAN ACE Model 8200 cleans
the air in an average room in ahour 10 minutes,

7,

Can you believe it will clean the air
in an average room in about 10 minutes?
Can you believe it works with every
window shur and the heater or air con-
ditioner on? Can you believe you'll be
able to see the ugly black particles
from your room the CLEAN ACE has
trapped in its super-efficient filter?

You'd better believe it.

You don't assemble anything. We'l
include a descriptive booklet. but there's
nothing to learn: just press the "On"
button and let it run.

END EMBARRASSMENT
FOREVERI

[f someone is bedridden, somehow
odors start to accumulate, Never again!

If even two or three people smoke
at a party, the air is blue with smoke.
Mever again!

If you have a meeting in your office
or conference room, after a while the
air s heavy, even foul. Never again!

If you're cooking. the aroma of fish,
shrimp, lamb, and many vegetables
seems o hang there forever, gradually
changing from “aroma” to "smell."
Never again!

Now—

A CLEAN ACE for Your Carl

The Model 1000 mounts under the
dashboard or sits on the seat. Plug it
into the cigarette lighter, and smog,
pollution. grime, and stale air never
will touch you.

What a difference clean air will make
when you're driving around town or
when youe stuck bumper-to-bumper
In rush hour traffic, where normally
?nu'd be inhaling the carbon monoxide

rom the exhaust of the car in front
of youl

i 1000 and forget that clgarette or cigar

is lit.

COMFORT IS AS NEAR
AS A PHONE CALL

We've seen old-fashioned air cleaners
which lack the space-age technology
of the CLEAN ACE. selling for up to
$£245 New Horizons is a direct-factory
source, and you'll be able to own this
high-powered air cleaner for far less
than you'd expect to pay in a store—
if they had it.

Here's how to order:

The powerful home-size CLEAN ACE
Model 8200 is yours for just $139.95,
plus $4.50 for shipping.

The powerful automobile-size CLEAN
ACE Model 1000 is yours for just $119.95,
plus $4.50 for shipping.

Send check. money order, or credit
card information (VISA or MasterCard)
and we’'ll ship your CLEAN ACE Air
Cleaner immediately.

We Absolutely Guaranteel
After you have your CLEAN ACE,
plug it in and use it for up to a full month.
If for any reason you don't want to keep
it, send it back for a full refund, no ques-

tions asked.
Home-Size CLEAN ACE,
Model 8200 — $139.95
Car-Slze CLEAN ACE,
Model 1000 — $119.95
add $4.50 per total order for shipping
For instant service, if you have a VISA

or MasterCard. call toll-free 24 hours
a day. seven days a week:

1-800-824-7888
Ask for Operator 551.
{in California: 1-800-852-7777)

The CLEAN ACE is another
electronic marvel from

NEW HORIZONS

DEFT. PMS, 1 Penn Plaza. Suite 100
Mew York, MY 10119
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GARE GUIDE

ELECTRICAL

Troubleproofing

Headlight Wiring

Alﬂ:ou.gh this section deals with

headlight wiring, use it as a guide to do
the rest of your electrical system. The
first step is to remove connectors from
their plugs and solder the wires to the
connectors. They usually only come
crimped from the factory. The entire
length of the wire up to the connector
should then be heat shrunk. If thereisa
bundie of wires, use a plastic tie (check
Vaco Products in Source list) to keep
them together.

If the wires are exposed to the ele-
ments and subject to road abrasion, you
can take the added precaution of using
spiral-wrap plastic sheathing (Ain Plas-
tics) or Convolex tubing (Raychem) to
shield the hamess.

If there is slack in the wiring, pull it
out of the way of moving mechanical
pieces and secure the slack with clips
(Vaco). These clips are a one-piece,
molded-plastic design with locking ribs
which allow you to open the clip in case
you need to move the wires out of the
way to service the area.

When you mount the clip, use a nut
and bolt instead of a sheet-metal screw.
Screws inevitably work loose and
fatigue the metal when you repeatadly
retorque them. Bolts with Nylock wash-
ers are the best bet. ™
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To keep dangling wires clear of mechani-
cals, drill a hole and install a clip. It's best
o use & nut and bolt, not 8 screw.
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WORLD’S FINEST
FLASHLIGHT

(Lifetime Guarantee) $2§:-—';

FLASHLIGHT ol gver Doyt
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AUTOMOTIVE
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Newer has them been ssch a ussful collection of in-
formation for the aulomotien enthusiast. Parts and ac-
Cass0ry sources, special seqvices, clighs, and ain
lested for practically ewary car from the Modal A Ford to the
malic Lamborghini Countach.

This source book provedes an ea%y to read reference to
over 4000 catalogs. services. magazines and organitsbions
from around the world. A wealth of information. well
organized. with index and cross eeferences for every

category.
It inchades the most complete Buyers Guide of kit cars. kits
for cars, custem sutomabiles and eleciric wehiches ewer
compiled! Ower 400 wehicles and kits are sach pictured
with the address of the mir, phone no. comphete
description and specifications.

THIS BOOR 15 A MUST FOR THE AUTOMOTIVE EN-
THUSIAST! Whether your charniol is Amaicaa, an import, &
chagsic or kit car you will find this book mdispensable’ Not
caly does il list kit and custom wehacles found mo where
st it also ghes instant accass bo these hand-to-find parts,
sccessanes and sernces sihenwie wnoblaisable!

® B1/2c 11 sipe * Oves 400 pages
ATOEOTIVE PUBLISHERL (NC.

P.0. Box 12763 PM5. Gainesvile, FL 12604

Flesse send ma 3 uopyiesl ol Automotre
Pablsher's new releass, The Complety Car Cotalng. | mecioss §12 595
per copy ples §1.75 shipping & handiing.

Mame

hosren

Caty State I,

8

 Mone bk purseioe 4ot companty witd fmec] E.l



he Eipper Aircraft Quicksilver
Is the one that started it
all. . .it's the original. . .a legend.
Over the |ast eleven years the
Quicksilver has become the most

- ___'I‘I‘.iﬁ ks -— - .E

T T
— e

widely imitated aircraft design in
the ultralight industry, Why?
Because it is the bestl

y the engineering excel-

lence of the Quicksilver MX
represents the result
of constant
research and
development
of the
Cuicksilver

= |] years.
The stable flight manuverability of
the MX, its precision engineered
aircraft aluminum airframe, and
three-axis flight controls make it
the finest, most docile, entry level
ultralight made in the world,

Dcn't settle for an unproven,

poaorly made imitation.
Buy the best.
Buy the original
and be a part
e S _:\_: 4 =
of the Legend. . . Quicksilver MX.

CtJﬂla:t your nearest Eipper
Aircraft dealer for complete
details* or send 54 for a complete
brochure package.

Sipper

aircraft inc.

gl Largeat Manulac i of Litalight Adrcradt

1080-M Linda Vista Dr., San Marcos. CA 92089
(619) 744-1514 Telex: 4950565

"Mo F.AA, pliot loense requined. Special dealet
flight training required. Ouicicsibver MX avallable a3
assembled

CQmmnminl communications equip-
ment, like the kind used by police
departments, have used rubber anten-
nas for years. But the product is now
available for cars, thanks to a Swiss
firm which introduced the new line this
year.The advantages of this kind of
antenna are obvious. They'll never rust
and can't be bent or broken.
You can install a rubber antenna in
your existing antenna mount. This is a
straight swap installation. Due to their
design, however, it's possible for you to
install them on virtually any sheet-met-
al surface.
Spot the hole with a centerpunch and
drill a Yie-in. pilot hole. Drill the mount-
ing hole with a %-in. hole saw or body
punch. File down the rough edges with
a second cut file. Protect the raw hole
with red primer and install the base of
the antenna with the hardware provid-
ed in the kit. Attach the lead to the base
and run it v your radio or CB. The
antennas are already calibrated for
gither AM/FM reception or CB. Specify
the particular kind you need before you
.. make your purchase.
The antennas, from Fomo
Products (Spycher & Beck
Div., Box 4261, Akron,
Ohio 44321), come in
a variety of side

mounts or flat-

ELECTRICAL

I

How Toinstall A
Rubber Antenna

Spot the hole with a centerpunch and drill
a Yie-in. pilot hole (above, left). Drill & -
in. hole with & hole cutter (above, right).
Deburr jagged edges with a file and coat
edges with metal primer.

Install mounting base and fasten it with
the nut and lock-washer provided in the
installation kit (abowve, left). Attach anten-
na lead and rubber insulation boot and
run it to radio or CB (above, right).

surface straight mounts and
will cover just about any appli-
cation. The rubber material in
the antenna won't become
brittle in cold weather. It's so
flexible, in fact, that you can
actually tie the antenna in a
knot and still manage to get
decent reception.

Mass distribution is just
getting under way, so local
auto stores may not have them
vet.

Your best bet is to write to
the main distributor and order
direct, or ask where the anten-
nas are available locally. Final

pricing wasn't firm at press

Once it is installed on your car, rubber antsnna time, but they should cost

should last for years. It won't rust or break.

about $10 sach. b,
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STP Ol Treatment
fights motor oil

breakdown.

Parts of your car'’s engine . termperature performance
can reach 450 degrees properties. To put extra
Fahrenheit after only 10 miles lubricants and antiwear agents
of driving. This kind of intense to work... just where they're
engine heat weakens your oil's needed. STP contains a special
vital protective properties. chemical additive, ZDDP, that
That's motor oil breakdown. helps reduce engine wear, oif
STP Qil Treatment fights motor oxidation, bearing corrosion
oil breakdown. Here's how: and engine sludge. Whenever

STP scientists specially you change or add oil, get STP
formulated STP Oil Treatment Oil Treatment and fight motor
to strengthen your oil's high oil breakdown.

Depend on STP proven performance.@

C1583 5TF Conporation, an ESMARK Company, Boca Raton, Florida 33437




Carol Extension Cords:
for people who are hungry for power.

Get all the power you can
handle. With Carol 2 and 3
conductor cords in 25; 50’ and
100° lengths. And with Carcl's
complete line of housshold
and appliance cords, UL listed
extension cords, trouble ﬁgh:s
and 3-outlet Powr-Canter
extensions.

Jein the growing army of pec-
ple who rely on Caral electrical
and automotive products for
power. Look for tﬁe ;

Carel name at your
local retail outlet.
CarclCable @
Company, Inc., ==
Porwtucket, f

At last, an oil change pump that's totally
portable, plus easy and convenient to use!
The new Power Max 12V oil changer can be
used at home, at the dock, or at the airport -
anywhere you want to change your dirty oil
and not have to get under the engine. It is
small in size, measuring only 4" x 316" x 63",
weighs only 2 lbs, yet has the power to pump
2 quarts per minute. Plugs onto any 12V
marine or car battery and comes with a 47"
power cord,

A tough plastic case houses a rotary pump
specifically designed to pump oil, You get a
43" reinforced braided suction hose, the
dipstick suction tube, a 63" output hose,
and other needed fittings. Simply insert the
suction probe into the dipstick tube, and with
a flip of the switch you'll be able to say good-

[

bye to dirty oil — a most important prevent-
ive maintenance step. Comes with a one year
warranty and our 30 day no risk trial period.
You must be satisfied or your money back,
ORDER TOLL FREE.
Truly a professional unit, available only by
mail. Order NO. BE4007. Visa and Master-
Card holders call TOLL FREE or send a
check or money order for $49.95 plus $3.00
delivery and handling. California residents add
6% sales tax.

800 854-8471
In Calif. 800 472-8456

[.D. RATHERBY

18480 Bandilier Circle, Dept. SB
Fountain Valley, CA 92708
Call for our free brochures of other products.

smnlass-ﬁ.mi braided hose has
long been the standard for the aircraft
industry and the hose of choice for any
sarious race team.

It has outstanding pressure and
abrasion resistance and the synthetic
material doesn't soften or become brit-
tle at either end of the temperature
spectrum.

- e
Before cutting the hose, wrap it with elec-

trical tape ar duct tape. This keeps the
steel from fraying while you cut.

Clemp the hose loosealy in a vise if you're
cutting it with a hacksaw. Use a fine-
toothed hacksaw to minimize fraying.

Depending on connector fittings and
diameter, the hose will withstand pres-
sure up to 2,000 p.s.i. without fatigu-
ing.

In & passenger car application, this
hose is stressed so lightly that it will
last virtually the life of the car. Once it
has been installed, it can be ignored,
except for checking clamp tension. The
hosa itself will never decay.

To replace & conventional hose with
stainless braid. cut it to size with an
abrasive cutoff wheal or a very fine-
toothed hacksaw.

Bafore you cut, wrap a piece of duct

POPULAR MECHANICS « MAY 1783



. The anodized end
Hh‘.'!ng contains a conventional worm
screw hose clamp. This is perfectly ade-
guate for virtually all street cars.

tape or electrical tape around the tube
to keep the strands of stainless steel
from fraying.

No special fitting needed

Racers and aircraft applications use a
special—and expensive—threaded fit-
ting to attach the hose. You won't need
to. A low-cost clamp with an anodized
aluminum fitting is all you need. Slip
this fitting and clamp over the head of
the hese and install it.

We used Earl's stainless-steel braid-
ed hose and fittings, but several others
market a similar product (see Sources).
Local hot rod shops carry a variety of
hoses and fittings.

For any given diameter, stainless
hose is stiffer than synthetic rubber
hoge and, therefore, will not bend as
easily.

When you replace the rubber hose,
don't use it as a guide for the length of
the stainless hose except in a straight
run application. The stainless will hawve
to be cut longer. Test the length before
you cut., ™

Install the aluminum end ftting and
attach the hose. Tighten the clamp the
way you would 8 normal hose clamp.

POPULAR MECHANICS = MAY 1983

STOP TﬂE KNOCKS
SAVE AT THE PUMP

“Heres'the easy way to stop annoy-
| mg and damaging engine knocks without

e Carter Engine Knock Eliminator™. This dlectronic
inengine knock and then temporarily retards the spark
'can install the unit yourself using ordinary hand

s ' jﬂnﬂe&d it comes complete with installation
Anstructionsin both English and Spanish for most domestic

and import gasoline engine cars.
<+ Eliminating telliale knocks protects your en-

gine from excessive wear and damage. Best of all,

‘the more you drive the sooner the Carter
.EKE pays for itself at the pump. Look for it

in automotive departments near you, or
retumn the attached coupon for free

detailéd information. Waiting will

only cost you money

T ——— —— —— — — — — — — — — — — — _J
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Replacing Vacuum Hoses

Withtlw proliferation of vacuum
hoses in today's cars, the chances for
vacuum-related malfunctions or perfor-
mance problems increase. Often, what
may seem to be a major problem turmns
out to be nothing more than a few loose
or cracked vacuum hoses. Heat, cold
and fuel and lubricant contamination
conspire to crack conventional vacuum
hoses and you only know it when a
problem occurs.

You can prevent vacuum leaks by
replacing the existing vacuum hoses
with Tygon tubing made by Norton and
sold by Ain Plastics (see Sources).

Tygon tubing has been used exten-
sively in chemnical plants, sewage-treat-
ment facilities and refineries. The main
advantages are that the tubing remains
pliable and crack-resistant in high and
low temperature extremes, and will

shrug off oil and lubricant contamina-
tion and ozone desterioration. And,
because it also has axcellant pres-
sure resistance, it can be used
to replace the overflow

tube and the AT ""

High-quality Tygon tubing can ba usad to
replace all the vacuum lines of your car as
well as the radistor overflow tube and
windshisid washer tubes.

windshield washer tubes. When you
retrofit this tubing, remove one line of
existing tubing at a time and install the
Tygon. If you remove everything at
once you'll never remember how to
replace the maze of vacuum lines in
mOSt CArS.

Ain Plastics will send you a catalog
listing all the tubing sizes and perfor-
mance characteristics. Tygon comes in
a variety of inside and outside diame-
ters and various wall thickness, so
before you order, measure these three
dimensions of your vacuum hoses.

When installing this tubing you'll
want a snug fit on the connectors.

Also, make sure you make sharp,
vertical cuts in the tubing. A bevel or
“bologna cut” on the end of the tube
might cause a leak and prevent proper
seating of the rut:h:lg The bast tool for

making the cuts is a new, Eln.g’]ﬂ-idg‘ﬂd
razor blade.

i ally, the die

B met )
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Kendall Super DSL.
The first motor oil
formulated
exclusively for
automobile diesel
engines.

Super DSL's diesel-tough
frietion fighters and
rugeed anti-thickening
agents stand up to higher
diesel compression and
hotter diesel temperatures
while they help vour diesel
start on cold mornings,

Next time vou change oil
on vour diesel van, pickup
or car change to Kendall
Super DSL.

Free from Keadoll: A pamphdet with
tips an diesel matmdenanes, Wieify
Kendall Refining Co. Bradford, PA

1erol, Attwe Advert sing et

Kendall
KENDALL REFINING CO.

-
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How To Install

An OilCooler

lnmauing an oil cooler is one of the
biggest favors you can do for your
engine. It works just like a radiator,
passing oil through metal tubes which
are interwoven through a patch of cool-
ing fins. An oil cooler reduces the tem-
perature of the oil (which keeps it from
breaking down) and extracts the maxi-
mum lubrication potential.

The cooler is very easy to install
Most oil cooler kits, like the Hayden
unit we used, come with a complete
installation package and a variety of
adapters and fittings to adjust to most
Cars.

The first step is to remove the oil fil-
ter and install the sandwich adapter on
the oil filter fitting on the engine block.
Smear the gaskets of the adapter with
oil before screwing it in place. The filter
is then attached to the adapter.

The hose fittings should be put on
the adapter before installing it on the
block. Wrap the threads of the fittings
with thread tape first to ensure a tight
seal. Attach the oil lines with hose
clamps and run them to the radiator.

The oil cooler is attached directly to
the radiator by using knobbed nylon
ties and locking collars. Thread the ties
through the radiator, then thread them
through the oil cocler and push the
locking collars tightly against the oil
coolar. Cut off the excess nylon ties.
Attach the oil lines, check that all fit-
tings are tight and start the engine.
Make sure there are no oil leaks. If
tightening doesn’t stop the leaks, chack
your work for mistakes. ™
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Nylon ties are threaded through the radi-
ator. In this case, we needad to use extra
washers and spacers for clearance.

Wrap edapter fittings with thread tape
before installing them on engine biock.
This will ensure a leak-tight seal.

Nylon ties are threaded through the oil
cooler and locking collars are pulled tight.
Cut any axcess off the ties.

Increases Power, Economy,
Helps Stop Engine "Ping"!

Here's a new way to tailor your car’s
ignition system to your specific driving
raquiraments, . .Crane Cams new Adjustable
Vacuum Advance Kit for GM "HEI™ and
breaker-point distributors (Delco-Remy)

This new kit allows you lo actually tailor
the rate of advance with a rally designed,
adjustable vacuum diaphragm cannister
that instalis in place of the stock unit, |t
not anly easy to install, butg--eids increased
power, responsivensss, and fuel efficiency,
plus helps stop engine "ping” [detonation)
due to incorrect aguanoe “curve,”

For General Motors "HEI" systems
through 1980 and all pre-HE| Dalco-Remy
‘window type" point distributors
"Ml legal bar pale or uss & Taldornia an palubon oontrolled
MO Wera L

.'E CCZERA

P.0. Bax 160, Hallandale, FL 33009

THE GAGE CAR
MANUFACTURERS
LEFT OUT

Plug-tn Vali-i-Cator Checks

The aasy o nead Voll-
i-Cator warms you bela
trouhle disaties you or re-
Tarn within 10 days fos full relund. Just 519 95 includes
postage and handhing Made in 1.5 A

Send to: Be-Sure [rech or

P Box 500 = Pamnesville. Ohio 44077 Mnney Ordes
P53

Name

Address

City Zip

SPORT TRIKES, LTD. INTRODUCES:

. Two new and exciting recumbant inkaes that
averyone can afiord. Extremely comiortable, fun
transportation. Easy 1o assamble or bulld. Comes
in single of two-sealer styles, Fun for the whole
family.

Brochure: 52.00

Foad Tes! Ragart: $1.00
Single-Seater Plans: §7.50
Twi-Sasler Plans: 38,50

Pnase ooy TR-1 or TH-2 when pedenng

Sport Trikea, Lid.

P. 0. Box BST Dept. PW
Kmnab, Utsh B4T41




Fiberglass
Travel Tradles K

Build Yourselll Save Gas

TRAILER FOR THE 'B0's—Byurrg Travel Traler
&it stesps lour. Under 1,000 Ibs, Fibargiass

Ready fo tow. Finish mbarior onhy. Wiote Burrg
PMS 14743, 215t Avenus Morth, Phymoath, MM
55441, For lull color catalog send 53.00 10 Cower
handlng Raklal Qpporfunifes

CLOCK COMPONENTS

Mastery, Pendubam, COhimse Quiris. L rges

" Hermie. Grandmodber. Grasdisibes

i L Westmanstes, Triple Chime. Her Wind-
[ B el Chimes, Bise-Bam. 400 Day. Wosiber

! 3_ Instruments,  Music  Ben  Movimenis
Clock Kris, Meal, Beeel, Pagssr Dhials § e
TE ey ¥ flandware, Bram & Plasis Numbeos &
Mariers. Husdreds of faema, iy

g 8. 07 Priges, Send 5200 loe 78 Page Calsios
= Rfunded on 820004 Order

MNEWPORT ENTERPRISES INC. Depl. P.5.
313 'W. Burbank Bed., Burbank, Caiil, 91606

——BUILD YOUR OWN RUGGED

& Carries Two men and gear
moross land or waler to thoss
hprd 1o resch lakes, rivers, of

F compsites.
L] ;-ur @t your fl-;u;n again.
i 2oy ¥ = Gimple proven matho
< TP & Inaxpensive to bulld.
== Bund far fun or profit.
* Only standard hand 1ocis se needed.
* All materials can be purchassd st your local hard-
wiars and shops. © 1983

Anyone can build from step by step fully
illustrated plans: Send $9.95 to:
Amphibious Interprises Co.
P.0.Box 366 Mewark, Ohlo 43055

e

( Telephone Listening Device

Record slaphone conversatons in yous
oltice or homa. Comnects between any
cassette or tape recosder dmd your
telephome o telepiane LINE arts
automatically ehen phone = ansaered
Raconts both sides of phore conversation
Siygs. recorder when phone is hung up
Ths dewicst & not &0 SEwenng Servce

Super Powerful

Wireless Mic

[308) T28- 1000 or send $15.95- 51.00 par
e o LIS PO Bax Pal-20537,
COO's sccept, FO7 C2lakog of ransmitiers v scramblers
and other specaalty ibems enclose 5200 te USI Corp

i li h‘-‘_
st
1 HlIma

The Only ONE-MAN
FORTABLE SAWMILL

Of s Kind In The World

Don't lel inflated lumbar prices slop your imponant Building
projacts. The Sawmill goes right to the treas and flums oul
amooih, tae-cut lumbar. . evan e gat encalien fe-
sults. Jusl one man (no croew neaded) can easily cul enough
on weshends 1o seve hundreds of dollare over high lum-
baryard prices. Usa as lifls as 25 horsapower. Factory-direct
salling keaps price low, and corveniant ma payments may
ba aranged

Rush coupen today lor Free Bookiet “How To Saw

i Fnur-a:;:t.n 30186 Field Biog., Nansas Cey, MO 84111 i
ﬁ Plrase nomd Froe Baskder with fall duails. Na shivgaiian,

amd oo salerman i 15 call e s
Mama

ddress

AMPHIBIOUS VEHICLE |

&
]
]
| L S S

How To Install

A Gauge Panel

For decades, automakers have been
reluctant to install real gauges on dash-
boards. Instead, idiot lights have been
used. In recent years, gauges have
begun to show up more, however.

You can install a custom-made dash
panal, as we did. or save some money
by using premade panels from manu-
facturers such as Stewart-Wamer.
These panels are usually installed
above or balow the dashboard.

In aither case, the installation of the
gauges is similar. The working parts of
B gauge unit are the sending unit and
the gauge itself The sending unit is
mm:ulladmthnmsung fitting for the
warning light sending unit. In most
cases the old unit is removed and the
sending unit for the new guage is
installed. This isnstraightswap opera-
tion. The gauge is then hooked up to
the sending unit by a wire. Two other
wires, a hot lead and a ground wire, are
then connected to the gauge. The hot
lead should be a switched source that's
activated with the ignition system.

Whenever you add any form of wir-
ing to a car, always add a fuse to the
circuit. If you're installing more than
one gauge, use a common ground and
common hot wire for all of them. A Mol-

ex-type plug lets you remove the pack-
age as a unit. ™
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Wider replacement tires can
aid your car's handling.
Aftermarket dre (abowve, left)
is contrasted with original-
equipment tire (above, right).
Antiroll-bar kits (right) come
with good bushing, hardware.

netroflttmg
Tires And Whe

u;)grﬂding your car's suspension
by retrofitting bigger tires and wheals
and installing antiroll bars will definite-
ly improve your car's performance and
safety.

A wider wheel on the car will also
marginally improve the treadlife due to
the fact that the car's load is more even-
ly distributed across a wider footprint.
The wider footprint will make your car
hold the road better and, in most cases,
stop quicker,

Well-tuned antirell bars, also called
stabilizar bars, that are designed in
concert with a larger tire, can complete-
ly transform a car’s handling. You
might sacrifice something in ride quali-
ty, but the car will be easier to han-
dle.

Just how much larger to go in tire
size and stabilizer har size is a matter of
specifically tuning those items to your
car. Suspension-tuning firms (sea How
The Pros Rebuild A Car, page 117)
have done a lot of research and can sug-
gest a specific make and size of tire and
bar for some cars.

Bafore you make any kind of suspen-

POPULAR MECHANICS = MAY 983

Maost antiroll-bar installations are simple.
Bar is mounted to the bady and the ends
are bolted to control arms.,

sion modification, make sure your exist-
ing suspension is in good shape. Cheack
the shocks and the condition of ball
joints and suspension bushings. If
they're womn or in marginal condition,
the added load imposed by bigger tires
and antiroll bars will hasten their
demise. At worst they might cause a
failure. In any event, marginal compo-
nents won't let you derive the maoi-
mum benefits of the new pieces.
Suspension-tuning information is
now available from some manufactur-
ars. Chrysler, Ford, Chevy, Buick and
Pontiac all have performance divisions
that will outline the steps necessary to
fine-tune your suspension. ™
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FOR BIG PAY
AND JOB SECURITY

LEARN
MEAT CUTTING

Train for a bright, serure
future m the meat basivess
e & professhiongl meat
i eight short weeks
I Lisdis, Wit h America’s

- [eading instroactors, Cur
Bilth year. Thousands of suocessfiul m-;dun.lﬂ Many
hawe profitable murkets of their own!

Diploma awarded. Job help. Time payeent plan
wenilabde. G, accepted. Send now for our big, Hlus-
tratedd FREE catalog. No obligation

MNATIOMAL SCHOOL OF MEAT CUTTING

Dept. 50-0, 33 N. SBuperior, Toledo, Ohis 43604
Mo Géode Board of School and College Reg. #71402-0197T

WHAT'S HE DOING!

Making a Conciete
Flower Potl ...and
S0 CAN YoOul

Make and sell your own [
Ornamental Concrete Hemas.
Rush $55.00 for Book
about Aluminum Molds
with prices and production ftrade secrets
direct from world's largest mold manufacturer,
Owver 350 de:inm to select from.

Send $5.0 B
Today To &

RETE MACHINERY COMPANY
I.mmm-ﬂmh.lt. 28601

Gas to Electric —
Conversion Kit
BAS LAMP BURIRS §72 T0 5120 0F GAS PER
. YEAR. OUR CONVERSSON KIT

KIT OPERATES

L Hmmw GAS. Easyio

mnghak 2-bude Natges dupicales the
charmm and increases the sght owtput of
y as light InCludes bubomdlic o At
Dy — DF-AF-Dawn photo alecine con-
fral. Avatabig in 12 woltor 115 walt.

FOR MORE INFO WRITE:

Gaslight Conversions, Inc.

1038 CHAALES AVE. 5T., PALIL, MIN 35504

suiLo vour own JET HELICOPTER
EASY TO FLY — BEXPENSIVE TO BUILD|

® Carriss ong person-plus
® Simple hand-iool sssedmbly
# Lises ow.cosi Tusl

Plang—complaiety diusirated 59 00

The HELICOPTER HOBEYBOOK }__:jE ] :

Inekndes Plang for Buildsng
BOTH ABOVE BDOKES

A pision-angng- powaned
only $14.00

Hehicoper {ius.} 58,00,

, Ine.
P.0. Box 18488 Baltimors, MD 71217

LEARMN CLOCK REBLIR
® BARR EID MONEY &

WORE AT HOMSE & B \'M WJJ BEOSE
FON CETaRE BBk

MNATIOMNAL

CLOCKMAKERS na
Cl INSTITUTE

O BOH 448 LEWIRTOWM BA, TTOSA

Maka BIG MOMEY with your

awn spare time home business!
H- deind el e iImmedude Income
Mg #xpailance neteassry - siay inglruciions
ACT ROW! Rush sams and addess lor PREE FACTS

JEM, Dept. 3, |, Battle Ground, WA 98604

WHOLESALE SATELLITE TV
Bes! Prices On

Quality Equipment

TOTAL VIDEO P.0. Box 516
Bainbridge, GA 912-246-6790
B0O-841.8506  fuamonses
Call sand Compare




s VEHICLE
HESITATION

NEW REG'RITE' s19|-1r+uf195 Postage
Controls: & Handling

* Engine Hesitation * Surging

. Engme Pinging

Apigms such as hesiatio

(Canada: *24.95)

1 ang $UTg

ih a REG-FSTE EGH (Ex
ator REGHITE
nadalls withoyd

Auallat:ia for vehicles 1973 & newer, domestic & imports.
Please send REG-RITE" valve(s) at $19.95 each to:

Name
Address

City

Vehicle Make

Visa/Master Charge:No:
L Check L. MoneyOrder L Visa

Minnesota resident add tax

State Zip
Vehicle Year

Exp Date ___
L Master Charge

racy, good looking and
comfor table.

Rallye Grip steering wheel
covers are made o poro-
therm, ™ a deep grained—
leather-like surface. Rallye
Grip provides great grip-
ability—a luxurious leel—
warm in wintar—cool in
summer . . . will not soil
Covers all standard steer-
ing wheels up to 164" in
diameter
Rallye Grip—practical luxury
that's affordable.

ACT NOW . . . Send 52,00 for codariu
catalog, jackel emblem and decals lo
KAME!. INC_, Auto Extras, P.O. Box 426

North Haven, CT 06473

NAME
STREET
CITY

STATE

BEFT Pads

IIP
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Si]i-:nna brake fluid has been around
for years, but until recently, has been
found only in limited areas and in lim-
ited supply. Now, however, General
Electric and other mass merchandisers
have finally gotten around to selling
this good stuff to the average car own-
ar.

It used to be that you could find it
only in U.5. Armed Forces and U.S.
Postal Service wehicles. Those two

ups converted completaly to silicone
brake fluid because of its superior
water-resistant properties and high
beiling point.

Conventional glycol-based brake flu-
id absorbs water guickly. That's why
the labels always tell you to quickly cap
a newly opened container of brake fluid

and then store it only in a
dry, warm area.

Glycol-based

fluid can ab-

Silicone brake fluid is compatible with all
existing brake systems and will extend
the life of all your brake-system parts.
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To install silicone fluid, purge the brake
systam of existing glycol Auid and refill,

sorb up to 7-percent water by volume.
What this means to you is the presence
of water in your brake lines and cylin-
ders, which eventually promotes rust
and increases wear. Silicone brake fluid
will absorb only %0 of 1-percent water.
Glycol fluid will actually absorb watar
right through the rubber brake lines.

Silicone fluid also has a higher boil-
ing point than glycol fluid, 500° F. vs.
400° F. This means there will be bettar
brake performance and superior fade
resistance in repeated hard braking
applications.

Using silicone fluid is as easy as
using conventional brake fluid. Bleed
the brakes completely of all the existing
glycol fluid and then refill the reservoir.
Keep bleading until the system is com-
pletaly filled with silicone brake fluid.

While silicone and glycol will mix,
the best results, of course, are achieved
when you have a 100-percent solution
of silicone.

Although silicone is more expensive
than glycol—about $£14 per quart—
chances are that it will last for the life of
the car.

‘Water in your brake fluid will natu-
rally freeze in winter. This causes dam-
age to your brake system and radically
reduces braking efficiency if too much
water is in the system. At worst, this
could cause a real safety hazard. At
‘bast, it will wear out the components of
yoeur brake system prematurely.

One final bonus of silicone brake flu-
id: It won't eat your car's paint if you
spill some on the body. Glycol fluid will
destroy whatever paint it touches. M
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SAVE

GAS!

PATENTED-TESTED-PROVEN

EPA TESTED:

Fugetl Products Company estimates UP to

SEVERAL miles per gallon INGREASE in

milaage can ba obtasned with TURBO-CARB

(depending on engine design and candition).

Our company ACTUAL ROAD TESTS on a 1873
Chevy Wagon indicaled sn sverage of 3% miles par
gallon INCREASE, using a series ol seven Six-pound
palion cans of fusl, over the same stretch of Interstate
{fusl usad directly from can 1o prevent fuel tank errork

WASTED FUEL—WASTED ENGINE LIFE!

Seientifically Proven — UNBURNED FUEL is major cause
of ENGINE WEAR and AIR POLLUTION, CAUSES CAR-
BON BUILD-UP and OIL DILUTION, resulting in further
koss of wnd perioemance! FACT — ALL NORMAL
COMBUSTION ENGINES WASTE FUEL! With perfect
combustion there is NO NEED lor pollution equipment.

Gasoline WILL NOT BURN uniess YAPORIZED! ATOM.
IZATION is the KET o VAPORIZING. A droglet of fusl 008
thousands |n sike, broken up inta feur micnon i pani-
clas, has 10,000 limes ihe surlace area for absorbing
heat|

CARBURETOR MAMUALS stafe: Raising tha carh UP
hedps 1he HEAT ta RISE far ionper fual heat exposure,
aiso helps 1o squealize the fuel mixture before making the
turng in the intake manifold, as the throftle plaies tend
1o direct the fuel down the side, causing unegual distribu.
tion. Turbo-Carb Props are designed lof TURBULENGE
to prewent stralification of the fuel @nd lor IMPROVED
MIXING. Turbo-Carb compensates for air mstriction (dus
15 the screen matesiall with an antarged hollow chamber
and largar screen area, NO moving parts (o WEAR OUT
of BURN OUT, and designed to preven! possible enging
stalling frem icing. JUDGED SAFE by the EPA, when
proparly i An ocosslonal shot of carb cleanes on
secondary barrels, JUDGED Adequate Maintenance.
Mounting instructions, bolls and gaskels Included.
Turbo-Carb can be used wilh WATER INJECTION and
TURBO-CHARGERS

CUSTOMER COMMENTS (in letters on lila)

« Ona ‘TT Chovy Wan | wag getting 15 mpg. iT increaged
o 20 mpyg. Performance impraved, it loek the “ping™
out and the insfalation was easy. —Gene Glaze, IN

w [am very pleased. If nof only did whal you said, but
makes my moior o0 my Subary wagon run MUCH
smoaother! A Real Gas Saver’—Roy Briskey, TH

® [1°s hard hor me to belteve the results I'm gefting on
my 7T Ford LTD. | wenl from 10 fo 1.6 mpyg, aboul
0% highway and 60% city driving with 8 laf of
idiing. Again thanks for 8 superh product —Phillip
Sirota, Mew York

Cooprighl 1980 By FUGETT PRODUCTS OO WC AL MIGHTS ROSENVLD

Turbo-Garh

PERFORMANCE-ECONOMY
ULAMLESS STEEL — Al CHAMSEN D
SLRECW 16 000 TURBD -n AN

SOLEN ER 8 ICH cARN g 0

WURHIE Y HaFARE
—
WADE FOR LMERICAN AMD FOREMN YERLLES

60 DAY—MONEY BACK GUARANTEE!
LIFETIME —Material/Warkmanship Delects

# Fara T8 Ford Granada, it incregsed our mitaage about
4 M.P.G. Enclosed check for 8 108 Ford Pick-up.—
Henry Lilly. MO

w Turbg-Carh eliminated “ping™ on my Marley-Dawvidson
matarcyche, improved peviormancd and milgage con-
sidevabiy. —Jomes Lacy, IN

w | burn 25 1o 30% less gas on my T8 Ford F-150-351
I am ardening one fov @ friend, —LeRoy Morrls, MA

Hundreds of cusiormars have indicated satisiacion—

Order Today' SATISFACTION GUARANTEEDS

Turbo-Cart Kits are svailable on a limiled basis!
Mol Avafiabie. (4 Boft) Single Barrel o< (3 Boll) Carbs. Abgo—(5
Barrol GM 197983 6 oy 250, AMC & GMC 1590083 4 cy 151 &
WE-173, 20 and 22R Toyola. (Prompl calunds | we gan’ slock
yiar el ) Mgl Fuied 17 hood clearance, 1| 38 on spresd bore
and quadrajed. (NOT FOR SALE IN CAL ) LS. Curmency Only

—— s DRI NI s i —

FINGLE BA496 DOUBLE 3406 FIUR BARREL RS495 mm

STATEMART FALPS

|
1 | _TAR | wkEy | wpofL | peier | Bamags :
H
| - 1
I Fius X150 Podiage sad Handiing 8 I
| Puser  insiens Mesisens Aod 5% Baies Tax |
I TOTAL § |
I Chick  — Monsy Oroe I
jio |
Agdress
| |

Cily Stale Zip
s FUBETT FRIDUCTE CB , I6C « GAEIOM, W 4P343 _-J

= = p m led o —
# Buy Factory Direct and I 1
» Thousands In Ulsa = Free Brochure g I
« Eazy Homeowner Installation _'~—~—_l —
# Immedizte Shipment by UPS or PP

HELPMATE Equipment Co. Depl PMSE3 Baroda, MI l-'!lltll

nﬂ.‘ BUY A WHOLESALE e
"GAR COVER $29.00

FROM AUSTIN HEALY BPRITE
FO CADILLAC. ANY CAR FRON 1000 TO DATE,

FITH ALL WEE CARE

SMALL MEDIUM LARGE
LENGTH-150"-170"" LENGTH-170"- 190" LENSTH-197"-275"

29.00 35.00 39.00
WATER REBISTANT AND REPELLENT
BT ETL S < A fﬁi‘ﬁ-&@

TS SOTRTIS | e i
ARV mmamien 8004215734 o
e i B0 5208 *

| 318'W. 17TH ST.. LOS ANGELES. CA 80015 I

E:I'LLEI_'TMQ_ E]E_JTG CONVERSION
m

Wit Fae @ wedes B wagon bic @
i haurgs BIORE OF AT B LooRan
Fari Caw bt mitevvdlndd = bpien Vuws sl
Punary, perpiete bt S 00

e A s
Serd 3100 0 compiaie averaiees
ALTOMIUE, [he of Lvslpss Frodd
Bapt. PN 90 - PG Do B9

Treal Aewr Falu, Maassi B8TOF




IT WORKS [/}
YOU DON'T f

espree s the NO- \
SCRUB way to return
your expensive wheels "\

to their original beauty

|

JUST SPRAY-ON \
HOSE OFF |

Nothing Makes it Shine like / Laaks around weatherstripping oc-
the espree’ Wheel Care Line et cur because the weatherstrip itself has
Wire & chrome Wheel Cleaner 4y oy ; | deteriorated or because the adhesive
Mag Wheel Cleaner & Polish : el bonding it to the body has dried out,

= == preventing proper sealing.

In either case, the fix is quick and
easy—just buy the right replacement
weatherstripping and adhesive.

Remove the old rubber and dried
adhesive and make sure you've got a
clean surface for the bonding agent.

O

T

Easy Products, Inc.
Salt Lake City, Utah 84127

Available at fine retail stores everywhere

- ..._ |

Silicone-based adhesives also are avail-
able in large sizes for use with a caulk
gun for major restorations.

Although you can use the car immediate-
Iy after the repair job, the silicone will
take & full 24 hours to cure completaly.

The best bonding agents we've found
are the silicone-based sealers available
through a number of companies (see
3M, Ain Plastics in Sources).

These adhesives perform a dual
function. First, they act as a glue to hold
the weatherstrip to the surface. Se-

[ l condly, when they cure, they form a
| [ water barrier om their own. Silicone
| Acdws _ City/Save. Tip | | adhesives dry to a semirigid, rubbery
| Doyehone _ _ u | state that has a some compliance and
| B A is M nlmbank # - | I‘E‘Sﬂjﬂnw In the cured state, it isn't as
| Frand & Reams 55595 | prone to separation and cracking as
| = Twin Frond Ondy 53095 | conventional adhesives. In this applica-
|| e ) | Orus ressdenis odd 55% sales kax Total | | tion they're superior even to the cyano-
R i i i U] | | acrylate “super glues.” P
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How To Install Sun Shades

A sun shade will keep the sun from
baking your interior and bleaching the
upholstary. One of the best we've found
is a powered unit that automatically
opens and closes when you turn the car
on and off. It's wired into the ignition.

The vertical runners can be cut to fit

The shade is installed inside the rear
glass, not outside like most louvers,

for height, and the horizontal blinds are
adjustable to fit virtually any width rear
glass or hatch area. A 12-volt d.c. motor

rotates the blinds 90° from closed to full
open. This sun shade was designed by
the engineering department at Bir-
mingham University in England and it
is made with high-quality materials

Horizontal blinds are individually adjust-
able and fit even a tapered glass area.

throughout. A manual override fine-
tunes the pitch of the blinds.

The wertical runners are installed
inside the rear glass on rough-knurled
posts. The posts are bonded to the glass
with a cyanoacrylate-based glue. Once

installed, the shades are sturdy and
don't rattle or shake over rough roads
and bumps.

Installation takes less than an hour
and requires only a fine-toothed hack-
saw and some hand tools for the elec-
trical connections. While expensive
($149), the unit seems well worth
the price because of its quality con-
struction and design. The sun shade is
available from Steingall Assoc. (see
P

The vertical runnars are cut to the cormect
length by using a fine-toothed hacksaw.

When a store sells everything from
cat food to cosmetics, you can get
lost trying to find a simple hardware item.
And, too often, there’s no help in sight.
But, at a Sentry Hardware store
you'll get all the help you need. From people
who know hardware and sell it everyday.
It's our business.
Qur people can save you time and
trouble finding what you need. And
very often, they can give you tips that will

HELP FOR THOSE
ON DESERTED AISLES.

Save you money. S
So why go to 2
stores where you feel
helpless, when you can
shop at a Sentry SENTRY.
store. Where hardware isn't a sideline.

ax Lr
.
@ Check the Yellow Fages weder Hardware for the Sentry nore nesrest you. Sesary Masdware Corporation, Clewelind, o 44113 Merchandisg shown in ihiv adwertisomeni i3 avpilable from parsopatng dealers
only Ofer expires May 31, 1953 AR Sentry deaders own thiir own stenes. They selecs their morchandiee and ser their own prices. There may be variations in product, availible guaseitics ind prices in mdevidusl gorm

. B
Tomato Tower®
18" wide by 48" high
w15 $3.39

STANLEY |
Powerlock® Rule
M0 % 34
35520 HW ) §7.00

-vac
6- Ceallon
Wet/ Dry Vacuum

(o001 61 55488

TRUE TEMPER:
Dynalice® Showvel
DR S12.99

Easy-Crow
Weed Shield
(EC-50) $2.66

Circular Saw
a1 541,88

Handsaw
Bz $11.99
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Mcst original equipment exhaust
headers are simple “log™ dump tubes.
All the exhaust gases from the engine,
or bank of cylinders, are dumped into a
single log casting and discharged
through a single collector. While this is
economical for the manufacturer, it cre-
ates a certain amount of back-pressure
for the engine and provides less than
ideal exhaust gas scavenging.

A well-tuned, individual-runner
header coupled with a low-back-pres-
sure system will, in
most cases, increase
overall engine perfor-
mance and increase
mileage, as well.

In a Fiat test car we
installed a Faza header
and free-flow exhaust system
and got a noticeable improvement in
mid-range and top-end performance
plus a .B-mpg improvement.

The time to install a system such as
this is when your existing system needs
replacement. There's no point in throw-
ing out a usable exhaust system.

A well-designed system is custom-
made for your make and model car and
should be a straightforward remove
and replace operation. The things to
look for are exhaust runners of equal or

POPULAR MECHAMICS « MAY [983

How To Install
A Free-Flow
Exhaust System

This Faza unit in-
stalled in & Fiat has
equal-length exhaust
tubes and perfect
alignment to the ex-
haust ports on the

Y cylinder head (left).
It needed no modifi-
cations and was n-
stalled in two hours.
| Any system you buy
should provide same
simple installation.
Larger-than-stock
collectar, (below) was

The low-back-pressure, twin exhaust res-
cnator (abova) bolts up to the axisting
hanger without any modifications at all.

near-equal length and a larger-than-
stock collector pipe. Most good suppli-
ers of exhaust systems such as Hooker,

slotted and slightly |

Cyclone and Faza perform dynamome-
ter tuning of their units to make sure |
you get the most for your money.
Also, a good aftermarket unit should
require no modifications or very few to

the existing setup. ™

NOW! Get in on the PROFITS in

Work part time, full time =—
right &t home — we help
you awery step of the way.
Mo doubt sbout it . .. s @ small engine =/
pro, you can cash in on the huege de-
mang for qualified men in one of =
America's 1asiest growing indusires. . ¥
You'll ba abile 1o command top howrly rates ™
of fram S$10.00 to $15.00 per hour — and Yk
that's just faor labor. s
Plenty of business walting for qualified men.
65,000,000 Small Engines Are In Use Today!

That's 1he olficial count fram ihe [l'lﬂaﬂ& Service Assn_, and
one-million new engines are being built each month. With
Foley-Belsaw training, you can soon have the skill and
knowiedge to make top mongy Sericing these engines

Predaidianl Tsali and PLUS 4 g Eaplan ... .
&I YOURE TO KEEP. .. ol Wa Exirn Cout

NO EXPERIEMCE NECESSARY!
You don't nead o be 3 'born mechanic’ or have any priar
eaperience. Lessons are fully illustrated . . . so clear you
I:ﬂl'l"IDEU wrong. and with our famous ‘leam-by-damng’
method you get praclical ‘hands-on’ expefience

m;‘vm inglitute » BOTOD Fisld Bidg. -I
1 KEansan City, Mo, 84711 FREE |
T TE%. pheae gmag e FRED Sagaiet mur gavm el e bt
l Ty #aa NG ey C Earen i el [ rgre Mg 1 Sand for I
| |sdeiiand ek n Ba Dhkpabar ang i Ka Salemran st o

o e “"'1 I

: ADDAESS

Microflame

Gas Torches
For Father’'s Day

Quality heating, soldering and silver-brazing
lools for the hobbyist and cmﬂspEﬁan a e

Mindalure Gas Torch

.« « Degigned for creative melal work as well
as for minor repairs in the homea, shop,
office, lab or fisld.

Write for
Details:

13724 Oragon Ave. 5o
Minneapolis, MM 55426
= 612/935-3777

,-Il Microflame, Inc. Dept. P




MOVE 2% GALLONS PER MINUTE BY HAND WITH

PalmPump

Fiuid transfar is no sasy task. That's why having the right tool for tha job
i& 30 important. PalmPump, from Milburn Stirling, uses space-age
rechnology fo put smooth, high-volume pumping at your fingertips —
and all for a price of under £30. PalmPump is the ideal tool for all
automalive, marine, industrial and recreational applications whara fasi
dependable pumping is required. Discover the difference the right tool
can make in your Huid handling problems,
PalmPump features:
= 2.5 Gallons Per Minute Capacity
# Self Priming
& Reverse Flow Feature
= Tough Thermoplastic
Consfruction

ORDER NOW!

Send $20.95 in check or money ordar plus $2.00
postage and handling. Visa and Mastercard
accepled. Please allow 4-6 weeks delivery. If you

are not completely satisfied, return PalmPump
within 30 days for a full refund.

MilburnStiriing we= S®

1840 Commerce, C-Narth, Eluuidnr Colorado BI301
Call Toll Free fo order 1-800-638-1313

Ovisa [COMASTERCARD Account#

T

TV PROJECTOR KIT

Includes: Tulu Maunted Lans, Plans and
pecifications

Special llllur *49% Value...
NOW ONLY $29¢

Turns your portable islevision sel inlo a
Blg Scraan T.V.

& small portable T.V. inside the Cahinet

the fans it will unrar;ia the picture to

@ Giant & fi. diagonal picture.

108% MONEY BACK GUARANTEE!

f n';- ‘vou re not satisFed. jusi relem e
Kil w 30-diya lor k0 IllﬂJIiT REFUIND. wilh
Ao eestiong 1%

by placin
ghin

BENERAL MATERIAL COSTE: Build this Cabinet Model S-foot BIG SCREEN TV with approximately
$40 worth of Common Particle Board, Screws, Nails, Hinges, Corner Braces. Then finish to
our choice of paint, antigue, formeca, etc.

¥ O HAVE THE WORK DOME: Bulid In your home workshop or have a local cabinet
shop bulld it for you. Either way, wour cost can be up fo $2.000.00 less than the price most
Big Screen TVs are seliing for-

<« « 51500 WALUE: Design plans nationally advertised and sold for $15.00 included FREE
with lens assembly

$20.00 VALUE COUPON Matiock ingusries. .0, Box 11512,
Fianiza Rasidents acd 5% Saies Tas Oeter By Mai Onty Clearwaier. AL
[J Please rush Big Screen TV System which includes Tube Mounted Lens Assmhly and Cabinet
Model design plans (*49* Value), Enclosed please find *29% plus *3° shipping & handiing.. .
TOTAL *32*, Canadian Orders make payment in U.5. Doilars!

L_——_-----——_——-——_——_—

Enciozed Find O CABH [ CHECK [ MONEY ORDER — Personal or Com-
pany Check 3-4 weeks; Cashiers Check or Money Order 10-14 days

NAME

ADDRESS

ciTy STATE ZIp
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Shm—mm scre'ws are a cheap and
dirty, but unavoidable, manufacturing
copout. In some areas they promote
rust and metal fatigue and should be
replaced with Tric-Nut threaded in-
serts, (see Technical Fasteners in
Sources).

These threaded inserts are installed
by removing the screw, drilling a hole
of a propar size for the threaded insert
and installing the insert by means of a
special installation tool.

To install insert, remove sheet-metal
screw (inset) and dnlll cormect-size hole.
Hole size varies with insert size.

The inserts are two-part collars that
slip into each other during installation
and press-fit tightly into the drilled
hole. They come in a variety of sizes.
Use them wherever sheet-metal screws
are used to hold brackets, electrical
compenents or ground wires. ™

Flace the insert in the tool and install it in
the sheet metal (top). The insart is per-
manently installed (abowve, left) and will
accept any type of threaded fastener, like
& hex-head screw (above, right).
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Accal Performance Ignition System, Box
142, Branford, Conn. 08408; Canada:
500 Carlingview Dr., Rexdale, Ont.
MOW 5H1 (sparkplug wires).

Ain Plastics Inc., 240 East Sandford Blvd,,
Mount Vermnon, N. ¥. 10550 (plastics).

Brown’'s Flating Service, Box 534, Padu-
cah, Ky. 42001 {chrome plating).

Cannon Industries Inc., 30687 Washington
Blvd., Culver City, Calif. 80230 (head-
ars, suspensions).

Car N' Farm, Yel Co., Box 186, North
Lake, Wis. 53029 (rustproofing).

CRC Chemicals, B85 Louis Dr., Warmin-
star, Fa. 18974 (solvent, lubricants,
chemicals).

DRI Industries, 11100 Hampshire Ave.
S., Bloomington, Minn. 55438 (stan-
dard fasteners).

Dynatron/Bondo Corp. 2160 Hills Ave.
N.W., Atlanta, Ga. 30318 (filler).

Earl's Performance Products, B25 East
Sepulveda, Carson, Calif. 90745 (stain-
less-steel braid, oil coolers).

Faza, 25638 South Ridgewood Ave., Day-
tona, Fla. 32019 (seats, exhaust sys-
temns, wheels, carbs, inducton sys-
tems).

General Electric, Silicone Products Div.,
Waterford, N. Y. 12188 (silicone brake
fluid).

Geocel Ltd., Box 398, Elkhart, Ind. 46515
{foam urethane).

Hayden Inc., 1531 Pomona Rd., Corona,
Calif. 91720 (oil coolers, awdliary fans).

Kano Laboratories, 1028 Thompson Lane,
Nashville, Tenn. 37211 (degreaser, sol-
vents, penetrating oil).

Loctite Corp.. 4450 Cranwood Court,
Cleveland, Ohio 44128 (locking com-
pound].

PDI, 1458 West County Rd., 5t. Paul,
Minn. 48018 (adhesives, bonding
agents, gasket material, solvents).

Plasti-Eote Co. Inc., Bax 708, 1000 Lake
Rd., Medina, Ohio 44258 (paint, prim-
ers).

Rocket Indusiries, 9835 Beverly Blvd,,
Pico Rivera, Calif. 80660 (headers,
wheels).

Russell Performance Products Inc., Box
6253, Carson, Calif 890748 (stainless-
stoal braided hoses).

Steingall Assoc., 227 48th St., Newport
Beach, Calif. 92663 (window shades).

Stewart-Warner Industries Inc., 1826 Di-
varsey Parkway, Chicago, Il 60814
{gauges).

Tabco, 5260 Naiman Parkway, Box
38474, Cleveland, Ohio 44139 (re-
placement body panels).

Taylor Made Products, 3200 West Market

POPULAR MECHANICS « MAY 1583

Technical Fasteners [nc., 402 Highland

Sources And Suppliers

St., Akron, Ohio 44313 (chemicals, sol-
vents, grease, light lubricants).

bonding agents, gaskets, solvents).
Vaco Products Co., 1510 Skokie Blvd.,
Northbrook, 111. 60026 (wiring harness
brackets, plastic tes, connectors, bulk
ugs).
Wa;mﬂ.imr Ind., 3514 Palmer Dr., Cleve-
land, Ohio 44116 (dimple tool). FM

Street, Syracuse, M. Y. 13203 (Tric-
Nuts, fasteners).

3M, 238923 Research Dr., Box 2600, Far-
mington, Mich. 48018 (adhesives,

THE EXHAUST SYSTEM
FOR SOMEONE
WHO NEVER
REPLACED AN
EXHAUST SYSTEM
BEFORE.

Mufflow takes the fear out

of mplacinmur muffler
and tailpipe. (And saves you
a bundle in the process.)
Mo special skills. No
Heavy duty galvanized — e eSS special tools. All hardware
steel, Double wrapped and “%.aﬂ instructions
construction meets included,
or exceeds original
equipment muffier.
Unigue two piece Muffiow

tailpipe also makes it
easy to handle. Precision
engineered so it's easy
to install,

Slips in place over rear
axle without effort.

Fear not, Mufflow

makes [t easy

%, Thauak \V1H0)

For information contact; Thrush Inc., Marketing Dept, 172 Bethridge Rd., Rexdale, Ontario. MOW 5E2

P

OVER 3,000,000 INSTALLED
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Battery cable saver |

You can repair the last 6 in.
of corroded battery cable
near the battery without
having to replace the entire
cable. Once you cut out the
corroded area, you just
splice in a Quick Cable Sav-
er to the good section of the
cable.

The Cable Saver
kit comes complete
with terminal, & in.
of new cable and
gither a brass or lead
coupler. A special two- [

piece insulating sleeve
slides over the splice to protect against
corrosion and short circuits,

Cable Savers cost about $6 to $9 for
the most popular sizes and they are
available at automobile parts outlets in
your area. They are manufactured by

Battery cable ends allow you to splice a
new length of cable to corroded section.

Belden Transportation Div., 2000
South Batavia Ave., Geneva, [l
60134.

Performance pipe

If you want more punch out of your
Dodge Charger/024 or Plymouth Turis=-
mo'TC-3 cars equipped with the
Chrysler 2.2-liter engine, Chrysler's
Direct Connection performance pro-
gram has a new high-performance
exhaust header. The header, part No.
P42B6580, costs $232.38 at high-
performance parts outlets and
at most Chrysler/Plym-

outh dealers.

B

—
Tunad performance headers for Dodge
Charger are sold at Chrysler dealers.

DRIVE A BARGAIN.

-ash i on-a real bargs

$5 REBATE
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Bump. Beep,beep.
Easy Does It"Body Filler.

The foolproof way to repair body damage.
Our unigue two-color change system guides you
step by step as you get the dents out. Without
mistakes. Easy Does It dries fast and resists
sagging. So give your car a professional repair
job—without paying for one. From Loctite
Earpﬂralmn makers of Loctite, Durd and

ous EASY
DOESIT

BODY F[LLER KIT

Permatex fix-it products.

© 1983 Loctite Corporation

Power shears

A fast, convenient way to cut sheet
metal, rigid plastic and other vinyl
sheet materials is with the K-100 Porta-
ble Power Shears. It slices through met-
al as thick as 18-gauge at a rate of 180
in. per minute, and cuts plastic up to ¥4
in. thick. The shears weigh 5 pounds

Hose-cutting pliers make guick work of 8nd cost approximately $124. They're

slicing through rubber. plastic hoses.

To get a clean, razor-like slice through
all kinds of rubber and plastic hose, you
need a specialized hose cutter. The
Canadian-made Anderle Hose Cutter
uses Swedish steel cutting blades. The
toal also cuts body side molding and
stranded copper and steel wire, but not
solid wire or sheet metal. The cutter
costs $19.95 and replacement blades
are $4.50. They're available from Mac
Tools, Box 370, Washington Court
House, Ohio 43160.

available from the Kett Tool Co., 5090
Madison Rd., Cincinnati, Ohio

45227.

Power shears will make clean, burr-free
cuts in metal without warping the adges.

SCcon

Diesel fuel _ -
filter

u--\-.

Diesel fuel filter/ ‘ _“-

waber separator |
traps water in fuel ,
before it reaches in- - '
Jector pump. The water
drains from glass bowi.

Water in diesel fuel is the No. 1 cause of
blown injector tips and injector-pump
wear. Racor's Model 200 FG filter/
water separator removes virtually all
watar from diesel fuel through centrifu-
gal sapnmtlm It also removes solid
contamination. The filter alone sells for
£80, and with a mounting kit is costs
£130. It's made by Racor Industries
Inc., Box 3200, Modesto, Calif. 95353.

Engine
analyzer

Digital hand-held engine analyzer will
perform & wvardety of tests quickly.

For a really versatile and accurate
hand-held engine analyzer, check out
All-test’s Model 3706 digital unit. The
device tests tach, dwell, volts, ohms
and amps on 2-, 4-, 6- and 8-cylinder
and rotary engines; measures rpm on
all ignition systems including GM's C-3
and C-4; and measures volts even on
alectronic modules in the newer cars.
LED lights indicate a worn distributor
cam or busing and defective alternator
diode. The price is $145 and it's avail-
able from All-test Inc., Dept. M-1, Box
65, Rolling Meadows, Ill. 60008. P
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VIDEO CAMERAS
(Continued from page 82)

35 mm's rangefinder and can be found
on the least expensive cameras. [t gives
a basic idea of the image area, but if
you are planning to use a zoorn lens,
forget it. Optical finders are becoming
less popular. You may find an older
“bargain” camera featuring one, but,
as our chart shows, they are not found
on the newer models.

The next type, through-the-lens (or
TTL), is based on the same principle as
the 35-mm SLR—it allows you to see
exactly what the lens sees. You can use

a zoom lens with this finder, and focus-
ing becomes faster.

The last, and most sophisticated,
finder is the electronic type. It can add
about $200 to the price of the camera,
but it’s worth the money. This finder is
actually a miniature (1'%-inch) black-
and-white TV screen, and it shows you
the exact picture that will appear,
including contrast and brightness. Even
more importantly, this finder allows
you to play back recorded images
directly from the VTR, so you can see
immediately how your scene came
out.
Some electronic finders can be

They're caulks, fillers, and

adhesives from DAP. You can
count on them for quality and per-
formance, just like professionals
do. That's why DAP is the only
brand | recommend.

In fact, for every household
job, DAP gives you the widest
selection.

Caulks. Trust DAP caulks for
everything from weather-proofing
around windows and
doors to sealing around

DAP

Fillers. DAP spackling, glazing,
and wood-filler products are ideal
for all your patch-up, seal-up, fix-
up projects.

Adhesives. DAF adhesives en-
sure stronger than nailtight bonds
when installing panelling, furring,
molding, flocring, carpeting and
more.

So reach for top-quality DAP
products.They're all easytouseand
last for years. That's why
more people trust DAP,

tubs and tile. and ask for it by name.
Most trusted name in caulks, fillers & adhesives.
1883 DAP Inc. DAP s a trademark of DAP Inc., Dayton, Ohlo 454014,
184

moved around, tilting in different
directions when the need arises, and
still others can be disconnected from
the camera entirely for remote view-

ing.

Viewfinder information is also essen-
tial. The more data that is given the bet-
ter. Most finders have LED indicators
showing exposure information, battery
usage, the VTR transport mode, color
settings, and some even show the VTR
tape counter, so you know exactly
where you are on the tape.

The lens

The lens is your next consideration.
As with film cameras, some video cam-
eras have removable lenses and some
models have fixed-mount lenses, while
other models use a C-mount, which

Almost all lenses have zoom capabil-
ity, and the more expensive models add
single-, two- or variable-speed power
zoom for a more professional effect.
The zoom ratio will vary from camera to
camera. The most popular ratio, 6X
(6:1), is usually from 12 mm to 72 mm
(about 45 mm to 260 mm in a 35-mm
format). Other ratios you might encoun-
ter will be 4:1 or 8:1.

Lenses come in varying sizes. A lens
with a larger aperture will admit more
light than one with a smaller aperture,
but it will also increase the price of the
camera. Generally, an F1.4 lens will let
in 25 percent more light than an F1.6,
but the F1.4 may not be necessary
unless you are planning to shoot in dim
light.

Most mid- to high-priced cameras
provide macro-focusing (the ability to
focus to within inches of a subject) and
auto-focus.

The iris

The amount of light falling on a video
camera’s imaging tube must be con-
trolled for good picture quality. That's
what the iris does, and there are two
kinds: manual or automatic. Practically
every camera has an automatic iris that
sets the opening for a perfect exposure.
Some feature automatic gain control
{AGC), which averages these light
readings. The least expensive cameras
don’t have a manual override, and the
camera will make its own judgment no
mattaer what the situation dictates. But
there are times when this posas a prob-
lem.

Although the automatic iris can cor-
rect most lighting situations, there are
some that it may not be able to handle.
For instance, in backlighting, light com-
ing from behind the subject can "fool™
the auto iris into stopping down too far,
thus darkening and obscuring detail
from the picture. For this reason, you

(Plaase turn to page 186)

POPULAR MECHANICS « MAY 983



Weight resolution Sensidvity
Brand Model Price {ibs.) (lines) {hux) Lens Other features
Akai VE-X1 5085 53 270 50 F18 6x mpe®* Autofocus; two-speed zoom; autofade
VC-X2 $1.185 53 300 a0 Same as Same as above
above
Canon VC-10A $1.285 5.5 280 a0 F18 6% mpz Autoforus; variable zoom; autofade;
character generator; interval timer
G.E. 3030 $1,040 55 250 50 F16 6% mpez  Autofocus: adjustable finder; variable zoom
3035 $1.350 55 250 30 Same as Same as above, plus character generator
above
Hitachi VE-CE00 §785 4.1 260 75 F1.8 6 mpz Autofocus
VE-C850 5$1.185 6.8 280 a0 Same as Autofocus
abova
VE-C1000 $1.595 3.8 280 100 Same a5 Autofocus
above
VEK-C2000 §1.905 4.4 280 100 Same as Autofocus
above
wC GX-44U 770 28 270 T Fl4 4> zoom
GX-Tau $709 3.04 270 50 F1.3 6% mpz Two-speed zoom: steres andio
GX-53U 5305 2.7 270 an F1.2 6% mpz Stereo audio
GX-59U $1.100 8.0 300 50 F1.8 6 mpz Two-speed room; steres andio; autcfade
Magnavox VR-B238 $745 2.65 270 T0 F1.4 §* zomm
VR-B269 §£1.36849 8.0 250 a0 F1.4 6% mpz Autofocus; VCR tansport control; variable-speed
zo0m; autafads
Panasonic PK-T56 51,050 5.5 250 50 Fl1.4 6% mpz Fade control; autcfocus; VCR transport control;
charncter genarator
PH-202 $1.0095 51 270 40 Same a5 Variablo-spaed zoom; fade contral; charactar
above genarator; VCR transport control
PE-805 $1.200 7.0 240 50 Same B Two-speed room; autofocus; fade control; VCR
above transport control
PE-B56 §1.285 5.5 250 a0 Same Bz Same as PE-TSE
above
Pentax PE-E030 $1.085 35 250 60 F1.6 Bx mpz Fade control
PE-K020 £1.905 3.75 260 100 F1.4 6% mpz Interchangeahle lanses
Phileo VCC-0a8 5748 2.65 270 70 Fl.4 4% zoom Rear-mounted miks
VCC-112A §1.1049 656 240 BO Fl1.4 6x mpz Two-spsad zoom; adjustable Ander: autofade
Quasar VE-T43 $1.350 5.75 240 a0 Fl4 6% mpz Autcfocus; variable-speed zoom; adjustable finder;
autofads
RCA CC-012 $805 2.2 NA T0 F1.4 BX mpz
cc-m5 $1.400 B.7 HA 30 Same as Autofocus; detachable finder: autofade; interval
above timer
Sanyo VEC-450 £509 4.4 250 100 Fl.4 6% mpz VR transport control
Sears 53-812 p1=E L 4.18 250 75 F1.8 6x mzt Rear microphone
53-87 $1,183 8.8 NA B0 F1.4 8% mpz  Fade control
53-88 $1.409 38 280 100 Same Bz Detachable handle
abave
Sharp QC-50 §568 2.65 250 100 F1.6 2% zoom Folding pistol grip
QC-70 £ER9 35 240 70 Macro zoom Aurofocus
QC-40 $1.009 6.17 240 100 F1.4 B% mpz Autofocus
Sony HVC-2400 $1.200 6.3 300 as Fl14 6% mpz Detachable finder; autofade; record/review;
positive/nagative reverse
HVC-2200 $1,300 83 300 40 Same as Duetachable viewfinder; sutcfade; record/review
above
Sylvania VCC-114 $749 2.85 270 100 1.4 4% zoom
VEC-116 $1.2049 5.7 NA NA F1.4 6% pa** Autofocus; charactar generator; interval timer;
autofade
Toshiba K- 15400 $a049 4.4 2680 50 Fi1.6 8% mpz
IK-1850 §1.300 5B 250 100 Fl1.4 6x mz} Autofocus; interchangeable lenses
Zanith VC-1200 £$750 3.7 NA 100 F1.B 3% ma
VC-1800 £1,050 53 NA 40 F1.4 6% mpz Detachable finder
VC-1800 £1.350 8.0 NA 30 Same &5 Auntofocus; charecter gemerator; interval timer;
above two-spesd zoom; autofade
*mipE: Macro power room; HmE macre foom; *Upe: power zoom. MNote: Al QC-710, and Toshiba modal No. 1E-1800, which have through-the-lans (TTL)
camiras have olsctronic viewfinders, socept Sharp modsl Nos. QC-50 and vierarfinders. NA: Not available.

POPULAR MECHANICS = MAY 1983

185



VIDEO CAMERAS

{Continued from page IE-IJ

need a manual override (called a back-
light switch). Many cameras have back-
lighting compensation (BLC). It is usu-
ally automatic.

Color

Proper light is not the only require-
ment for a good picture. Color balance
and color temperature are egually
important. Different light sources have
different color temperatures. The color
temperature of daylight has a bluish
tint, incandescent (indoor) light has a

reddish tint and fluorescent light has a
greenish hue. To compensate for this,
the camera uses filters to change the
color temparature.

Almost all cameras have a white bal-
ance control, which adjusts sensitivity
to the three primary colors (red, blue
and green) for perfect balance. The
camera is aimed at a white card or sur-
face, and indicators in the finder tell
when it is set correctly. Mid- to high-
priced modals have an automatic white
balance system, which is also used with
& white surface, but instead of playing
with color knobs you just touch a button
and it is set automatically. The least

m

A —————

TOF READ

12 ft

The measure of lasting quality.

When you buy a
tape rule, you can
be sure it will read
inches and feet, But
in many cases, that's
all you can be sure of.
Unless it's a Stanley
Powerlock® tape rule.

Powerlock tapes
are built with qual-
ity that lasts. They
offer you features
you can't find in
ordinary locking
topes. A DuPant

186

Mylar® coated
blade, for durability.
ATru-zero hook, for
precision measur-
ing. Easy-to-read
blode grophics. And
on some models,
patented speed con-
tral brake cams, for
decreased whiplash
and longer tape life.
Stanley Powerlock
tape rules are avail-
able in a wide range

of lengths and widths.

For inside measure-
ments, there's even
a top-reading Power-
lock rule —the only
tape rule of its kind.
For twenty years,
Powerlock tapes have
been the Badge of
the Professional,™ and
with good reason. They
don't just measure.
They measure up.

STANLEY
helps you do things right

expensive cameras have preset white
balance levals.

To adjust the color for a special
effect, or to override the white balance
setting, some cameras provide fine tun-
ing color controls.

The microphone

Video cameras also have excellent
audio capability. Most cameras come
squipped with a condenser micro-
phone, and many manufacturars have
placed the mike in a telescoping boom
mount so it can be extended toward the
subject. This is important because the
mike won't pick up breathing or the
camera’'s zoom motor, which is possible
with a body-mounted microphone. In
addition, some cameras have 8 rear-
mounted mike, which is good for narra-
tion. Some newer models have stereo
capability when using two or more
mikes, and mixing is also possible on
the more expensive cameras. The cam-
ara should have an earphone jack

Other features

If you like a more professional look,
many cameras provide a fade control,
which allows you to move to and from a
blank screen. It will either be automatic
(motorized) or a ring that you rotate
manually.

Another feature, auto-close, shuts
the iris automatically when the cameara
is tumed off or in the standby mode.
This prevents costly tube burn-in,
which occurs when the camera is point-
ad at a bright light.

If you want to make your own titles
and credits for your home movie, one
way is to write cards and place them in
front of the lens. Another way is to buy
a camera equipped with a charactar
generator. This feature produces its
owmn letters and numbers, and you can
see them appear right in the electronic
finder, superimposed over a scene you
are shooting. Most cameras with this
feature also include an interval timer.
The tmer is like a stopwatch, and
glapsed seconds, minutes and hours
can be superimposed over your scene
of the Indianapolis 500.

If you are tired of constantly sending
negatives out for enlarging, you may
want to look at a new feature that some
high-priced cameras provide. It's called
positive/negative reverse, and it will
(with an optional adapter) convert your
negatives to positives for storage on
videotape. Your slide collection can also
be stored the same way.

If you like the idea of controlling your
VTR transport functions (fast forward,
rewind, slow motion and so on) right
from the camera, you can, and the more
expensive models will do it, provided
you use a companion VTR from the
same manufacturer. There are two
major types of camera™VTR connectors
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on the market: 14-pin and 10-pin. Even
if the camera and VTR have the same
connector, the match might still be off
because the pins might have different
assignments. Each manufacturer has
its own way of doing things. And if the
proper match is not made, you will lose
VTR pause control and wviewfinder
information such as battery status. One
way to solve the problem is to purchase
both camera and VTR from the same
manufacturer. Another way is to buy
Porta Cam Adapters from Cable Works
($80), available at any video store,
which will link virtually any VCR/'cam-
era combination.

Specifications

Just like any TV, video cameras have
specifications for differentiating the
performance of various models. The
first spec that you should look at is hor-
has 240 to 280 lines of resolution. The
higher the figure the better. Next is the
power-consumption rating. Most cam-
aras require 4 to 10 watts, and the few-
er the camera draws, the longer your
VTR battery will last before it needs a
recharge. Just about every camera has
a standby switch that keeps the imag-
ing tube warm while the camera draws
only 1 to 3 watts.

The minimum light required is a
specification that measures the cam-
ara’s sensitivity. A camera that can go
down to 30 lux is much more sensitive
than a model which can only receive
100 lux. Some cameras automatically
adjust for low-light situations. Others
have a switch for low-light sensitivity.

The last, but not the least, specifica-
tion to look at is weight. If the camera is
light, you will be able to hold it comfort-
ably for longer periods. Most cameras
weigh between three and eight pounds,
and it's a good idea to hold one for a
while to judge whether it is right for
you. The type of camera mount also
contributes to user comfort. The pistol
grip is vertical and extends from
beneath the camera body, fine if the
camera is light. Heavier models use a
shoulder mount for added stability.

Finally, if you want to know the
future trend in video camera technolo-
gy. take a look at the new MOS (or
CCD) cameras recently introduced. Re-
placing the conventional imaging tube
{like Vidicons, Saticons and others) is
an integrated silicon chip. The chip is
composed of light-sensitive diodes and
transistors, which reduce the size and
weight of the camara. This new deval-
opment also eliminates both tube bum-
in and lag, and since they are tubeless,
these cameras don't require a warm-up
period; just turn them on and they're
ready. But be forewamed: An MOS
camera will set you back $1,500 or
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WATER WELL

DRILL KIT

Drill a water well
or a free-flowing
spring in your

" backyard. Have
all the pura,
fresh water you
want FREE!
Easy to
operaie as your
power lawn
mower.

30,000 SOLD!

FOR FREE BROCHURE
CALL TOLL-FREE
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{Ask for Extension 788)
Call anytime including Sundays
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RESCUE BY A SATELLITE

{Continued from page 81)

aviation frequencies, respectively). Un-
der ideal circumstances, the EPIRB sig-
nal would be detected by an aircraft or
ground station which would initiate a
search and rescue sequence. In this
case, however, it was not until 2123,
(9:23 p.m.), about 12 hours later, that
TWA Flight 804, bound from Kennedy
International to Madrid, picked up Gon-
zo's signal. Perhaps the EPIRB did not
function earlier, or the storm interfered
with its transmission.

But unknown to anyone at this time,
the signal was being picked up and
stored by COSPAS, a Russian satel-
lite.

Estimates 300 miles apart

Flight 804's crew made a quick and
rough estimats, by direction finder, of
the signal source’s position. They then
radived the FAA's Oceanic Control
Center at Islip, Long Island. About 28
minutes later, a second aircraft, which
also picked up the EFIRB signal,
radioed a position, but it was some 300
miles away from the first.

Oceanic Control immediately callad
the Coast Guard Rescue Coordinating
Canter (RCC) at Governor's Island,
N.Y., which contacted its Boston coun-
terpart to learn whether it was monitor-
ing an EPIRBE or weaker ELT (aircraft
Emergency Locator Transmitter). The
reply was neither.

New York RCC had been briefed on
the existence of a new satellite rescue
systam, so they called the main base for
the system, Scott Air Force Base, in
Mascoutah, [ll. Scott would know if the
fledgling SARSAT network was opera-
tional. SARSAT, the acronym for
Search and Rescue Satellite-Aided
Tracking, is an international experi-
ment (involving the United States, Can-
ada, France and the Soviet Unicn) to

devalop a worldwide system for locat-

ing ELT/EPIRB signals through doppler
analysis by low-altitude, polar orbiting
satellites. At the time of Gonzo's cap-
size, only one satellite, the Soviet COS-
PAS, was in place. When Scott learned
of the capsizing, it called on COSPAS to
dump any pertinent data from its
onboard computer and, within 12
minutes, COSPAS gave five possible
positions—taken during different
passes over the trimaran—for Gonzo's

lonely cry.

Water flows imto hull

Meanwhile, Greene, Williams and
Goodman waited. Because they had cut
the first hole too low, water flowed
freely in and out of the main hull. They
stuffed the emergency lifecraft (which
they never intended to use) into the
hole and cut another hole on the oppo-
site (leeward) side of the hull as a
hatch. They organized one-hour watch-
es during which each man remained
outside to look for ships while the oth-
ers rested below, trying to sleep on
boxes placed on the stem deck to keep
them above the water. They settled
down to watches and munched candy
bars and oranges. No one had much
desire to eat, though they had food for
30 days. At no time did they see a
ship.

At 2212 hours Sunday, the Coast
Guard Air Station at Elizabeth City,
N.C., was briefed by RCC New York
and advised to launch a C-130 search
ajrcraft; they were given a position for
Gonzo that was an average of the five
provided by COSPAS. Unfortunataly,
the C-130 was quickly forced to return
to base due to mechanical problems
and was relaunched at 0130 Monday.

Three hours later, the C-130 picked
up the Gonzo’s EPIRB signal. The air-

The California Getty passed by Gonzo after a failed attempt at rescuing the trimaran.
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In high winds, the cutter Vigorous moved closer to bring aboard the Gonzo's crew.

craft’'s automatic direction finder, how-
aver, malfunctioned and was of no use
in localizing the signal. However, with-
in two hours of further patrolling, using
the COSPAS average position, the crew
saw flares rising from Gonzo's inverted
hulk. The actual position, determined
by inertial navigation and loran, was
Lat. 40°, 28 min., 8 sec. N by Long. 64°
2 min., 24 sec. W.

With Gonzo’s position fixed, an im-
mediate "all ships" message was
broadcast from Portsmouth and Boston
requesting positions of merchant ves-
sels in the area. At 0710 the 870-foot
tanker California Getty responded and
voluntarily diverted her course to the
Gonzo. A second vessal, the container-
ship American Ace, also began steam-
ing to the scene in 35-knot winds and
25-foot seas. The C-130 next dropped
two datum marker buoys. The buoys
transmit homing signals on 275.1 and
240.6 MHz and do not interfere with
EFPIRB signals. And the C-130 was
advised by its home base that the 210-
foot medium endurance cutter Vigor-
ous was B5 miles due west of Gonzo. At
this point, updated positions from COS-
PAS were radiced to Vigorous from
Scott.

By now the C-130 was running low
on fual and requested that the Canadi-
an Air Force dispatch a P-3 from its
base at Greenwood, Nova Scotia, to
continue coordinating the rescue. At
0868 hours Monday, the P-3—picking
up the COSPAS data on its onboard
computers—made visual contact with
Gonzo and assumed the responsibility
for vectoring the Getty to the correct

position.
Tanker hits trimaran

The Getty arrived at 1230. Although
the wind and sea were still up, her
master made four difficult attempts,
over the next hour and a quarter, to
maneuver alongside Gonzo. But she
failed, in 20-foot seas, even striking
Gonzo twice and throwing the crew
into the water. The Getty then stood off
to windward, giving Gonzo some relief
from the seas, and awaited the smaller,
more maneuverable Vigorous. At 1410
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the Vigorous reached the scene. Five
crewmen, in wet suits, helmets and
harmesses, were stationed at the fore-
castle; a backup team remained nearby,
similarly suited. The Getty was asked
to take a position 300 to 500 yards to
windward of the Gonzo to break the
sgas for the Vigorous. (A later Coast
Guard report was to commend the Get-
ty's master whose "efforts were indeed
valiant.”)

Meanwhile, the cutter's mastar,
Cmdr. Kenneth Thompson, approached
Gonzo. By bringing the Vigorous's bow
to windward of Gonzo, then letting her
drift, under control, to the helpless tri-
maran, he enabled his crew to pass
heaving lines and horse collars for Gon-
Z0's crew to put on, enter the water,
and be pulled to safety. It took only five
passas to bring Williams, Goodman and
Greene aboard one at a time. At 1523
the rescue was complete.

Greens, Williams and Goodman
were found to be in excellent condition,
a tribute to their experience and pre-
paredness. After 30 hours adrift, they
suffered no ill effects, not even bruised
egos—sometimes the sea just has to
win.

Hazard to other ships

The trimaran rescue has left the
world with one problem. At this writ-
ing, several ships have reported Gonzo
adrift as she follows the North Atlantic
cwrrents toward the Azores and be-
yond. She has averaged about 300
miles per month—a bit slower than her
best racing speed. Another trimaran,
Rennie, abandoned south of the Azores,
is also adrift. They may present a haz-
ard to passing vessels. One trimaran,
capsized in the Caribbean last fall, was
shelled and sunk by the Venezuelan
Navy as she was a hazard to navigation.
And Phil Weld's Gulf Streamer, which
he abandoned in the Atlantic after she
capsized in 1976, was picked up by the
Nikolai Ananiev, a Soviet freighter on
her way to Lisbon. There Gulf Streamer
was transferred to another Soviet ship
bound for Odessa, where the trimaran
is now being sailed by an anonymous
member of the Odessa Yacht Club.

Perhaps she was advance payment
for our use of COSPAS. ™

Most Tulsa Welding
School Grads Do!

In fact, the first paychecks for students
who graduated in the first four months of
1981 and went to work welding . ..
ranged from a low of 3793 to a high of
$6. 846, This is a yearly salary range from
$9,516 to $82,152. Worldwide
construction and pipeline firms compete
for our graduates. Full course is only 16
weeks (others as little as 10 weeks ).
There are more jobs open throughout the
US. — and the world — than there are
qualified welders.

Tulsa Welding School, established for over
30 years, is recognized for the quality of
its graduates throughout the world. Do
well at TW .S, — work hard — and your
income as a welder can be higher than
many college graduates.
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TODAY'S TOP TUNERS
{Continued from page 97)

nals. And, there's even a voltage selec-
tor to use for other than U.S. voltages.
Though the Carver received sterso
from farther away, the 3001 delivered
by far the guietest FM peformance
we've ever heard from local and near-
distant transmitters. We know that
$1,145 is a lot of money, but then the
Tandberg 3001 is a lot of tuner.

Carver TX-11

No other tunar has bean so anxiously
awaited as this impressive design from
Carver. It incorporates a signal-track-
ing capability that is similar to that of
the NAD tuner, but also introduces Bob
Carver's revolutionary stereo detector
for FM. This circuit doesn't affect either
AM or mono FM reception. Instead, it
eliminates some traditional steps in the
FM stareo decoding process. It substi-

Affordabis ($280) and
selective, the Scott

558T testod as & high
performer.

. Capture
ratio and selectivi-
ty compare well with
higher priced tuners.

tutes its own interpretation of what that
stareo signal ought to sound like. The
circult looks at the very clean mono FM
signal for cues, and presents distinct
outputs for your left and right channals.
The starec signal may vary slightly
from what was actually broadcast, but
the result is the sterec effect you want,
The biggest benefit is the nearly com-
pleta alimination of hiss.

The circuitry is arranged so you can
switch in three increasingly impressive
degrees of quieting and clarification.
Bob Carver felt that such an expanded
FM range demanded yet another
change or two: there is no mono switch
and there are 16 FM memory preset
buttons to store the locations of all
those “'new” stations. If a $540 price
tag doesn't scare you away, and if you
like the idea of being able to receive

5mmmn FM TUMEH

Standard tuning
accepts noise as
wall as the FM
signal. Such tuning
2 takes in all of

~ tuners maximum

bandwidth.
CARVER TX-11 FM TUNER

distant stereo stations, the TX-11 may
be what you've been waiting for. A car
stereo version is in the works.

Adcom GFT-1A

Because there are sight memory pre-
sets each for AM and FM stations, we
anticipated that this tuner would pull in

more stations. It does, and quiet, firm
tuning and effective elimination of any
parceptible digital tuning noise make
the GFT-1A a pleasure to use. Especial-
ly useful to those of us who raid the
airwaves for music to put on tape was
the record calibration button. If you
turn it on, the tuner produces a steady
tone that goes through your preamplifi-
er and to a tapae deck. You then sat the
deck’'s leval for recording FM—any
FM. As the owner's manual explains
handily, there is a national FM broad-
cast level standard. Setting your deck
once tells you where you'll get the best
record levels for all FM stations.

NAD 4150

NAD's newest tuner gets its good
performance from a Schotz circuit that
enables it to track FM signals accurate-

_ NOISE s
e t
ST
T e s
TIME -
ly and with excellent . Like the

Scott 558T, the 4150 is simple in
appearance and straightforward to use.
If your tuning is slightly off, a small
arrow shows the direction in which you
must adjust to be right on the proper
frequency (FM only). A mute for FM
quiets things as you tune the receiver
and eliminates signals below a certain
strength.

Scott 558T

The Scott has more performance
than you'd expect of a tuner priced at
$280. This tuner is an excellant bet for
a discriminating music lover in a city
with FM multipath and dial-crowding
problems. It sorts through the FM jun-
gle very handily, to isolate a signal.
Adjacent FM stations of comparable
strength remain reliably separate and
don't intrude on each other with this
tuner.

When switched on, the modest high-
blend (processing of highs to reduce
noisa) did not deliver spectacular qui-
eting on distant FM stereo signals.
However, the high-blend did work sub-
tly, not obvigusly, which was welcoma
when we didn’t want to be distracted
from the music.

More reasons to buy

The decision to buy a separate tuner
is a very personal one. If you are build-
ing a system from the ground up, a sin-
gle unit combining amplifier and wun-
ar—a receiver—is more cost effective
and takes up just half as much of that
hard-to-come-by shelf space for your
sterec setup.

But a few of the new circuits within

AC-Of Stereo Capture Stacking
Presets Meamory T5-0hm “'F" Hi-Bland Ratio™ Width
Make Model Price Bands (AM/FM) Retention Connector Switch (dh) {in.}
Scor S58T $280 AMTFM el 1 day Ma Yes 1.2 17
NAD 4150 $338 AMTFM 55 2 wesks No Mo 1.2 16%%
Adcom GFT- 5375 AMTFM L1 None Tes Yes 1 18
1A

Carver TX-11 5540 FM "HAE Mone No Yes 1 17%
Tandberg 3001 $1.145 FM "*NAS 8 ma.-1 y1. Similar Yos 1 17%%
Nogw: All turwrs featuns digial tuneng and scanning, sscep the Tandbeng, which s snalog
*Capturs ratio is a funer's ability to rjsct weaker of two stations on same frequency. The lowsr the capners e, the betr “*bot applicabia
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these tuners are still available only in
separate tuner format (the Carver,
Adcom and Scott units in our article, for
example). The Tandberg and NAD are
available as receivers. Keep in mind, if
your current amplifier or receiver has
performed well from an amplification
point of view, adding one of the sepa-
rate new tuners is a cost-effective way
of conquering your current reception
difficulties without having to pay the
extra expense of replacing an entire
receiver unit.

More sources for sound

Today there are more sources for
sound, too, 50 a separate tuner permits
you to use preamplifiers and integrated
amps with greater input and output
flexibility than most receivers on the
market can offer.

A typical receiver handles one phono
input, one or two tape decks and an
auxiliary input. A good preamp also
accepts another phono, perhaps anoth-
ar tape deck and up to three auxiliaries.
If you plan to add a video disc play, &
VCR and a digital compact disc (CD)
player, you can see whera the extra
inputs on your audio equipment will get
filled up.

Then, too, with separate tuner and
amplifier combinations, you can com-
bine features of both that aren't in

receivers cumently on the market.
(Some combinations offer switching for
three pairs of speakers and dubbing
between three tape machines—itry and
match that with any receiver model by
itself.)

On the back panels

The list of standard tuner connec-
tions is brief: stereo outputs and anten-
na connector(s). More recently, the
manufacturers have shown signs of
recognizing that the antenna is a major
component in radio reception. Connec-
tion with a 300-chm pair of screws is
standard, but manufacturers are now
adding push-insert-release terminals.
These are the same as found on the
backs of many amplifiers where tha
speakers are connected.

The best connector of all is the 75-
ohm “F" coaxial screw-plug. It offers
complete isolation from interference,
leakages. It is also the fastest to con-
nect, disconnect and reconnect, which
it does in about two or three revolutions
of its permanently attached ring nut.
This is the connector you see on cable
TV, some computers and most video
tape machines. The F connector is far
faster and a good deal less short-prone
than the 75-ohm binding-post-and-
clamp connector usually substituted for

the real thing. Of the five tuners we
examined, the Adcom has the F connec-
tor, while the Tandberg has a satisfac-

Other tuners

When we made our selection of five
tuners for this article, it was not at all
hard to find candidates. In fact, the
chaoices were quite difficult—axcept for
the absolutaly unique Carver design, of
course.

For example, three tuners in Sony's
elegant ST-IS series matched three of
the price levels we included—not to
mention their obwvious quality. The
Tandberg wasn't the only costly tuner
around, as we saw when we admired
Revox's businesslike and versatile FM
tuner/preamplifier, which goes for a
mera $2,399. Sansui's TU-S line has
gamered praise from users who admire
its excellent noise-quieting. Pioneer's
revolutionary tuner design triples adja-
cent-channel selectivity and doubles
stereo channel separation compared to
what was thought possible befors. It
will be out in both tuner and receiver
versions, but wasn't available when we
did our listening.

Other manufacturers, too, are intro-
ducing separate tuners with specs that
you should find are music to your
BArs. 5.}

OUR WATERBUG POOL TOY DOES
JUST THE OPPOSITE.

Now our Waterbug multi-purpose

pump comes with a special offer for the
new inflatable Waterbug pocl toy. This
delightful toy is our way of reminding you
that the Waterbug pump is not only great

for watering lawns, draining basements,
and fighting fires—it's also the ultimate
pool pump.

The gasoline-powered Waterbug pump
weighs only 9 pounds. Yet it can pump an
amazing 1,350 gallons per hour through a
standard garden hose.

And best of all, with the Waterbug
pump’s low price you don't have to float a
loan to buy one.

Look for the Waterbug Pool Toy offer at
your Homelite dealer.

NOBODY DOES THE JOB
AROUND THE HOME OR FARM LIKE
HOMELITE/JACOBSEN.
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PACING THE PACK
(Cantinued from page §1)

to dive down into the lower part of the
banking. It's strange, but here on this
gray, overcast day in Indianapolis, the
grass flanking the track is still bright
greean.

But here comes tum three. No time
to think about grass. Dive left through
the apex of the turn. Feal the suspen-
sion working, the tires clawing for trac-
tion. Crank in a little more left steering
lock. We've got it now. Just hold it. Back
off the throttle a little. The front tires

are pushing.

Down the chante

Now through the apex and nail it
down the short chute between tums
three and four.

Here's where Duke Nalon will punch
the throttle to the foor, accelerate
through turn four and make a sharp left
onto pit road the day of the race. We
make a mental note to back off to 85 on
our next lap to see how the car feels
accelerating up to 120,

But wa're just about at 120 mph now
and here comes turn four. Turn left.
Steady throttle. Back off just a hair.
Keep control. Don't oversteer. Through
the apex. Punch it!

There goes the pit road entrance.
Now straighten out. Steady. On the
front straight. Relax for a minute and
let the long straightaway rush toward
us in & blurring of the senses. Feel the
speed, the wind, the machinery at our
command. Enjoy it.

The strip of bricks at the starting line,
tha only remnant of the old Brickyard
track, rushes up under the car and is
gone in a flash.

And now here comes turn one, and
we can do it all over again.

No ordinary Riviera

Clearly, this is no ordinary Riviera
convertible. The Riviera XX is a highly
specialized machina designed and built
at Buick Engineering (their fourth pace
car in recant years) under the direction
of Ray Smith, overall Indy Pace Car
Team coordinator; George Claypols,
Pace Car Team project manager; and
Ed Roelle, in charge of interior/exterior
development.

You can't just walk into the Indy
offices and tell them you want your new
Bulgemaobile to be the pace car for the
race. Besides all the money you have to
plunk down, there's the mattar of how
well your car performs.

There are definite performance crite-
ria for an Indy 500 pace car. Don't for-
get that the pace car is out there in front
of 33 snarling, charging race cars that
are going about 150 mph when they
take the green.

The pace car holds down the speed of
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the pace lap to about 85 mph. As the
cars entar turm four, the pace car must
accelerate from 85 to about 120 mph
and make a hasty exit onto the pit road,
all the while making a hard left tum. By
the time the race cars have left tum
four and crossed the starting line,
they're going about 150. And if you're
in the pace car, you'd better be out of
thair way.

Highly modified

There aren't many production cars
today that can accelerate from B85 to
120 in a few hundred fest through a
turn. That's why almost all pace cars
have been highly modified in both
engine and suspension to do things that
ordinary street cars cannot do.

This year's Riviera is no axception.
Besides Buick, 10 divisions of General
Motors contributed engineering, fabri-
cation, design and over 1,000 special
pieces of hardware to the project. The
result of all the man-hours is a vehicle
that is at the leading edge in so many
arsas of automotive engineering that
it's difficult 10 even begin describing
tha warious systems on the car.

For instance, the engine may well ba
thae most technically sophisticated pow-
erplant to ever find its way into a car.
Any car. George Claypole started with
a Stage [1 4.1-liter VB block right out of
the Buick Heavy Duty Parts catalog.
Also right out of the catalog ware a set
of Stage II cylinder heads, crankshaft,
connecting rods, head gaskets and var-
ious other hardware.

Onboard computer

A digital onboard computer built by
Delco Electronics controls all major
engine functions and some minor ones,
including the exparimental electronic
overlapping sequential port fuel injec-
tion system and the water'methanol
injection systam used to control detona-
tion.
Twin 80-mm mass airflow sensors
built by AC Spark Flug are linked to the
computer to control the airfuel mix-
ture, and AC high-pressure, in-tank
fuel pumps deliver the fuel. The com-
puter also controls the distributoriess
coil ignition system, idle speed and tur-
bocharger wastegates. The computer
will even tell its designers what's
wrong with the engine. It's pro-
grammed to self-diagmose 20 allments.
The radiator, built by Harrison, is a spe-
cially fabricated four-tube row unit
with a high-density core. Halping cool
the powearplant is a two-speed, 400
watt electric fan, computer controlled,
of coursa.

High-tech electrical system
The electrical system is about as high

tech as you can get. The ignition system
consists of a computer-controlled three-

coll unit sitting atop the engine. Tha
computer figures out when sach coil
should fire in relation to the piston
stroke, and fires it. That's all. No dis-
tributor. No complications. This will
probahly be a production item soon on
many GM cars. The battery is an exper-
imental Freedom III from Delco with an
incredible 1,100 cold-cranking amps—
enough power 1o start a diesel locomo-
tive if need be. Keeping the battery
charged is a high-output 108-amp. gen-
erator 50 small you'd think it was a 40-

Twin turbocharger system

Capping it all off is a beautiful array
of polished alloy tubing that makes up
the twin turbocharger system.

"By using smaller T3 units,” engine
man Claypole says, “we cut the inertia
way down and the turbine speeds up
much more quickly, making power
almost instantly. Thus, we have no tur-
be lag so common in single-turbo
installations. And by using two turbos,
we get the capacity we need to make as
much horsepower as we want. Essen-
tially, we've set it up as two three-cyl-
inder turbocharged engines.”

The computer calculates how much
boost is needed in each gear to produce
the programmed-in amount of horse-
power desired. Hydraulic sensors in the
transmission tell the computer what it
needs to know. Then the computer var-
ies the boost to the ideal setting in each
gear.

It's been Ray Smith's unenviable job
to get all this power generated by the
enging to the ground.

Smith started with a basic T-Type
Riviera suspension setup. That means
higher spring, shock and stabilizer bar
rates over a conventional Riviera sus-
pension.

Modifications by Smith were few. He
installed higher-rate front torsion bars.
The rear stabilizer bar was increased in
diameter from 22 mm to 26 mm, the
front bar from 27 mm to 32 mm. The
stabilizer bar link grommets were
changed from rubber to harder poly-
urethane material to allow less flex,
The stesring gear was modified for
more affort, and all the body mounts
wearae changed to harder units.

High-speed tires

came up with special
F225/TOHR1E high-speed Eagle GT
tires just for this pace car. They're
mounted on custom-made 15xX7 wire
wheals manufactured by Appliance In-
dustries.

Putting all this four-wheeled high
technology through its paces was ad-
mittedly a thrill. It's been a long time
since we've falt such devastating power
in a car. Now if they'd only build one
just like it for producton. .
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BROOKLYN BRIDGE
{Continued from page 87)

down through another tube—aone with
an airlock—and tools and supplies
went down still another tube, also with
an airlock.

Air pressure of up to 50 pounds had
to be provided as the Brooklyn caisson
sunk to depths of 44 feet and the Man-
hattan caisson went down just over 70

eet. (The Manhattan caisson never

came to solid bedrock and was left
standing in tightly packed sand. Stud-
ies show it hasn't moved a quarter of an
inch in 100 years.)

Caisson workers removed matter
from the riverbed and wheealed it out to
buckets lowered into the eguipment
supply shaft or to excavations around
the water shafts. Clamshell scoops low-
ered into the dredge tubes lifted out the
crushed pieces of riverbed. The scoops
were carried by pulleys hanging from
hoists above the water level.

Since electric lights had not been
invented at the time of the caisson con-
struction, Hoebling had to light the
work area with candles and calcium
lamps, known to the Broadway crowd
as limelights. Better light was available
from kerosene lamps, but in the oxy-
gen-rich compressed air below, Roeb-
ling took no chances.

Not that he was able to avoid fire in
the caissons. On Dec. 1, 1871, with the
Brooklyn caisson sunk to near its final
depth, a fire was discovered in a seam
of the wooden ceiling in a work area.
The blaze probably started slowly
when a workman left a candle buming
near an inside portion of the ceiling.

The hole made in the ceiling was just
inches in diameter, but by the time any-
one smelled smoke—a day after the
fire started—firemen peering through
the hole saw almost seven feet of smol-
dering wood. It was red hot.

Crews shot steam into the hole for
half an hour, followed by streams of
carbon dioxide. Nothing worked. Even-
tually, so much water was pumped into
the hole that the water cascaded back
out, and it seemed the fire was over.
Unfortunately, the flames persisted and
were discovered again several hours
later near the roof. Over the next weak,
the caisson was flooded for two days,
then pumped out. In all, it took two
weeks to snuff the fire.

The fire damaged hundreds of
square feet of wood, but it wasn't
enough to affect the caisson., When it
was pumped out, the structure was
right and strong and showed no signs
of buckling. Roebling had built it with
four times more timber than necessary
to perform the cutting-edge function,

and to serve as the bridge’s foundation.

The two towers took almost six years
to complete. The towers made the next
innovative step in bridge construction
possible: the making of the cables.

Roebling used steel instead of iron to
make the cable, seeking to increase the
cable’s strength without appreciably
increasing its weight. He also ran a con-
tinuous cable from shore to shore
across the towers rather than linking
them with iron eyebars.

To form the cables, Roebling de-
signed the world's first on-site rope-
spinning system. A rope going across
the two towers and stretching from
anchorage to anchorage conveyed a
giant wheel pulled by stationary steam
engines placed at the anchorages.
Around the wheel the bridge crews
looped a single strand of wire that
would be run out about a mile from
shore to shore, and up and over the
towers. The wire played out of big
drums 100 feet at a time. A pencil-thin
strand of wire would be placed almost
end-to-end with another strand. Then
the two were connected inside a steel
ferrule joint, which was clamped shut
tightly against the wires.

Gripped in the teeth of the joint, the
wire would play out and another was
joined until about a mile of wire

(Fisase turn to page 195)

It's am J-r.r how many nding rmowers
d.’ little maore th: |' lawn mowers

ith seats,

The Jacobsen® RMX™ Riding Mower,
on the ¢ .H.r hand, is a heavy-duty
mowing machine, engineered for years
and years of trouble-free service. With
v erp features that are
nexcusably absent on other riders-

easy-to-use featur
the big jobs done
N Cormitori

es5 that help vou get
na nurry, ana

= ﬁ;hﬂﬂdl;?ﬂiﬂﬂ Like the umigue optional rear calcher
s;ggnng that supports any standard round trash
can, so clippings can be conveniently

discharged directly into your trash can
liner. And r*lrl-lr*.=:::-u-;1r|-,€: through the-

5

deck discharge system that even picks
—— Quick, effortless Up pine needles and leaves
fingertip deck height Compare the RMX with other riding
adjustment. mowers on the market. In fact test
drive it! Youw'll see why it's eamed its rep-
utation as the most machine for
the money
NOBODY DOES THE JOB
AROUND THE HOME OR FARM LIKE
Optional rear cateher HOMELITE, JACOBSEN.

~supports staridand
trash can.

Ein i-i:i_li I l

HOMELITE [EE0TED]

\PACE COMMAND
drive control-
> : for simple “no hands™
High vacuum through-the-deck shifting.
discharge system.




POLISHING WITH A SANDER/GRINDER

Rockwell accessories (clockwise from

top): brushing/cleaning belt, nonabrasive
balt, rouge, contact wheal, platens.

The conventional way to polish: Charge a
nonabrasive woal belt with some rouge.

mmhmﬂmm&ummpaﬂmmmamucm The platen should be

removed unless the edges are square. Remove the table for greater access to the belt.
You should apply Light pressure during polishing.

When you use Rockwell's contact wheel,
position the machine to extreme right-
hand side of bench for easy access.

Use the rubber contact wheel with a
coarse belt for aggressive, fast stock
ramoval, descaling and deburring.

The disc sanders available on the Dremel
and Crafisman models are useful for

sanding particularly small workpieces.
194

Mmmnmuym
dled on the disc sander. The cast alumi-
num table with the miter gauge tilts to
allow for bevel sanding and grinding.

Use the brushing'cieaning belt to restore

beat-up golf irons. Keep the belt flexible
by not threading it around the idler pul-
ley. Use extrs fine sanding belts to
restore wooden golf clubs.

SANDER/GRINDER
(Continued from page 101)

4-in.-diameter rubber contact wheel
{No. 31-362) used for fast stock remov-
al, rough finishing and for flash grind-
ing on soft metals.

In addition to the sanding belt, the
Dremel and Craftsman models feature
a 5- and 8-in.-dia. disc sander, respec-
tively. Both disc sanders are available
with a tikting table and a miter gauge.

Applications and techniques

The sander/grinder can be used on a
variety of materials, including wood,
metal, aluminurm, plastics, glass and
rubber. The machine can easily sand
and grind flat surfaces or contoured
shapes of all sizes. Small-surface arsas
can be worked with precision by cutting
a belt into a narrow Ye-in.-wide strip.

Caution: Always wear safety glasses
or a face shield when operating a sand-
er/grinder regardless of the material or
technique being used.

A major feature of this machine is its
ability to sand internal cuts without the
need of an access cut. To perform this
operation, the belt is simply threaded
through the opening in the workpiece,
then remountad on the pulleys. P
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BROOKLYN BRIDGE
(Cantinued from page 133)

stretched the full length. Every 100
strands of wire were gathered together
to form a piece of rope. Then 18 pieces
of rope were laid atop one another in a
special geometric pattern devised by
Roebling. With this pattern, they fit so
snugly that the ropes formed a cable
that would last practically forever. The
cables were then tightly wrapped with
wire rope to protect them from the salt
air above the river,

So it was that the longest wire cables
made for a bridge—and the only ones
fashioned from steel—were spun out at
the site. The four cables from which the
bridge deck would be suspended each
weighed 1.7 million pounds. Each was
an incredibly tight 15% inches thick,
3,500 feet long and wrapped with more
than 200 miles of steel wire,

With his stone towers in place and
cables set up by October 1878, Roeb-
ling could now add the two final
touches that would impress engineers
for generations to come. First was his
super-rigid system of hanging the
bridge deck with criss-crossed sus-
penders and stays. The suspenders ran
vartically, with the stays radiating diag-
onally from the towers. The webwork
they formed would break up a sus-

tained wind, but more importantly, the
bridge wouldn't give under the pres-
sure of a high wind. Despite the fact
that many civil engineers criticized
Roebling for building the roadway so
stiffly, it has survived several bridges
that followed the conventional wisdom
and allowed the roadway some give.

Once the roadway was in place in
April 1883, the last major undertak-
ing—the mass transit system—was
ready to build. The cable train system
took just a few months to complete and
carried its first passengers in Septem-
ber, five months after the roadbed was
finished and four months after the
bridge opened on May 24, 1883.

In the first year of service, the cars
carried almost 10 million passengers.
The cable system was removed in 1908
tc make way for tracks from New
York's subway system. That continued
until 1941, when the train service was
stopped in a war economy.

Today, the Brooklyn Bridge accom-
modates 100,000 cars a day on busi-
ness days and no fawer than 60,000 on
slow traffic days. It's a toll-free bridge
owned entiraly by the city. (While the
bridge was under construction, a series
of controversies centering on disclo-
sures about bridge board member Wil-
liam “'Boss" Tweed led to the cities of
Brooklyn and New York buying up all

outstanding stock. During the months
of transition several bogus shares are
believed to have changed hands, lead-
ing to the now-famous jokes about sell-
ing the Brooklyn Bridge.)

The bridge, by most accounts, is con-
siderad to be in such good shape that a
New York City offical told a recent
gathering of civil engineers that New
York might consider selling the bridge
to a private company. George Schoep-
fer, chief engineer of the city's Tribor-
ough Bridge Authority, which handles
only toll roads, said, “"With tolls it could
be a great business for someone.”

In this centennial year it did become
possible to purchase a small chunk of
the Brooklyn Bridge. The bridge cen-
tennial commission sold little chunks of
limestone from the anchorages for $10
a piece. Each chunk was less than a
handful, but the money was to go to a
good cause; refurbishing some of the
run-down areas around the bridge.

When the Brooklyn Bridge opened in
1883, President Chester A. Arthur and
Grover Cleveland (then Governor of
New York) crossed it and led the fes-
tivities. This year, President Reagan is
invited to the repeat of the opensr.
The party will include descendants of
the Hoeblings, 19th-century vintage
ships and more fanfare than New York
City has seen in some time. ™

With its free blower attachment, the
Homelite® ST-120 string trimmer can be

guickly converted into a powerful clean-up

tool that blows aw%gra ss clippings and
leaves with a big 100-mph wind velocity.
Take the blower attachment off, and the

ST-120 converts back into a rugged string

trimmer featuring automatic string advance,

a wide 20-inch cutting swath, and built-in

vibration isolation
to reduce fatigue.
What's more, all

Homelite gasoline-

Y powered string
trimmers now

come with the only 2-year

warranty in the industry.
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OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPSI

1. Caoll 1-800-841-8674 for literature ond
prices.
2. Study literoture and price sheet to

determine that aluminum columns are less
expensive and easier to obtain thon wood

' |
1

columns,
3. Sell spouse on oll odvontoges of aluminum I ROUND—
b 57, 8, 87, 107,
) " l1!"_l!'.|;"
4. Call foctory ot some toll-free number and :;umm 11

place order for columns to be shipped
immediately from stock of 50,000. Use
credit cord or mail check.

4"nd", B'el", B7xB", | |
0= 107, & 1 =127

SMART
y . FLUTED DESIGN

5. Schedule Saturday morning do-it-yourself J comptate with standars ‘
ect. 8 cap and basa...
e ; L g ; ‘_tﬂﬂl ADDITIONAL CAPS
& Columns will orrive in opproximately 10 1o AVAILABLE—Scamozzi,
days. 12 Corinthian and sl cag

\  and base.. PERMANENT,
| TROUBLE-FREE-will nob rof,
| warp or spiit. Replace your

old wood columna with

| sluminum. LIGHTWEIHT,
I EASY TO INSTALL—cul down
,:' labor cosls, material costs and
i hardling time.. BAKED-ON

7. Arrange for moral support, 2 soft drinks,
1 con elbow grease, hammer, saw, level,
and jock.

8. Follow directions and install columns on
Saturday moming, eat lunch, then play

golf with friends. FIMISH —ovan baked columne
camplately finished for home
remodeling whan quick

Mﬂ Ingtaliation is required

HOMES—parfec! for porches,
sntrances, colonnades — B new
idea in interkor decorating.

Phone BOO/B41-8674 toll-free
Moultrie, GA 31768

NEW!

245 IN.
3-SPEED
BAND SAW

30-DAY
FREE TRIAL!
Mow, a pro-sice, band saw priced for the
home shop! Big 24\4-in. throat easily han-
dies large scrollwork, complex curves, 4 x 8§
sheets. 9-in. vertical cut makes it casy to
resaw valuable hardwoods. Ball bearing
{ construction. All-stee]l welded frame elimi-
nates defllection. Includes motor, stand, np

fence, scroll table, full instructions. Easy
Terms. Send for complete facts today!

WOODMASTER TOOLS DEPT. 3PS,
2849 TERRACE, KANSAS CITY. MO 64108

11" Sea Eagle 8
hobts & aduits

Sea Eagles last for years, o almost amywhars and can
be usad fishing, sailing, camiping, river nunning and
yacht lending. = Wite for FREE COLOR BROCHURE!
Sea Eagle, Dept. PM35B, 5t Jamaes, NY 11780,

iy SR ERGLE >

516-724-8900

More hauling ability for less money
when you build Carl Heald’s Ya-ton Hauler.

Go 'I#I.;-ans or tools; Change combing shifis; check fields
Jvestock or wanghouse: supenise crews, haul feed or seed
Easy-to-build semi-kit, (6-8 hours assembly time) can
save you up lo 51000, Avoid mass produchion faults
and cut mamtenance. Hauler fealures a 16 HP . op-
posed bwin cylinder or an 11 H.P_ 4-cycle, Synchro-
# Balanced Briggs & Siratton elecinic start engine, for-
ward and reverse gears and aulomatic transmission
Front shocks, double seat, wide tires smooth the
ride. Dumping bed measures 441 %4011
Hydrauhc disc brakes with parking brake stan-
dard. 4-whesl models with cab also available
For FREE brochure call or write  TOLL FREE
1-8:00- 253- 1030, in Michigan call 6 16-849- 3400
Carl Heald, Inc. De NaN
P.0. Box 1148, Benldn Harbor. Hl:hlan 49022

Carl Heald's Hauler

Tons of toting help for farm,
ranch, factory, consiruction

POWER TOOL MAINTENANCE

{Continued from page 109)

I L
h
~, HOLD-DOWN BOLTS %
e ___.- f .\“1 =]
- LEVELING S
=" SCREV =

Adjust table level and true with hold-
down bolts and leveling screw (if saw has
one). Adfust the blade square to tabletop
and reset the beval index.

Square the arm to the fence with a fram-
ing sguare. Set miter scale to 0° whan
blade touches square edge at all paints.

You should wipe the radial arm saw’s
tube column regulanly with a clean cloth,
then lubricate it with machine oil.
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Clsan the tires on band saw whoals with
a stiff brush. If they 're scored, dress sur-
face with coarse sandpaper. If tires are
ovarstretched, repisce them.

$5,060,000 Inventory of

PUBLIC NOTICE!

Finder’s Fee Paid For
Liguidation Inventories!
Wa are suthorized lquidators of
conmener products that murt be
quickly m;-dmgm rague.
1anms Tar Masond swsh
Dverproductson. Lest yesrs meod-
sis. Economic rocession. Dwut-of-
seas0n products. Bankrupte
=10 ﬁnlrrml.li _pmhlll'ru. D‘l'-d::
Piant ge, &l
i you know of sny company with
s |r|'\|I'II1‘I“|".I.'I:II'InIrI.‘H mm'mm" ba
-8
mﬁl:rl : l B00-328 8.
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pay you & finder's fes based on &
parcentegs of the totelvalue of the
salas contract. (Officers snd aadag
raps of migr. are insligible for foe.)

Last Year's TORO Models! : =

® Electrically operated! No gas. No engine problems!
® Mows AND trims flush up to walls, trees, fences!
® Cuts grass finely for mulch. No need for bagging!
® Unigue twin revolving heads with FOUR flexible
cutting lines to slice efficiently through grass!
® Cuts a 20" swath. Adjustable cutting height!
® Safer to use than any metal-bladed mowaer!
® Lightweight! Less than 35 Ibs. Easy for
senfor citizens, women, young leens!

® Backed by TORO one year limited war-
ranty! Service centers nationwide!

MUST LIQUIDATE

FAR BELOW DISTRIBUTOR COST!

GENUINE TOR(). ELECTRIC
Mower/Trimmer

perfect! Discontinued series!

Factory

AUTOMATIC
LINE FEEDI

Firgertip con-

tral for auto-
matic fead of
:::. Mo bend-
o Hoap-
i
L
120 VOLTS AC.
FOLDS DOWN
COMP ¥ DOUBLE
for tranapor in
trunk of car or
far hanging on
Qarage wall

A genuine TORD mower . . . fectory
parfect . . at FAR balow distributor
coat] What's the catch? Juar this:
These are last year's discontinued
modals, But they still carry TORO s
normald One Yesr Limited Warranity!

ELECTRIC MODEL! Esgy pushbt-
ton start with two heavy-duty mo-
tors for planty of powar.
UMNIQUE TWIN SPIN HEADS! 7500
rpm. of spinning sction furn the 4
flexibla filamant lines into highly of-
fective cutting Instrumants.
HGE‘:‘EIEHTI Less than 35 Bba
-] V. 5 angine
to push around. Elpu:llr ¥ aasy for
SEFROTE, Wormen aid young teens bo
hln:lhl.. oven on slopes and hills.

EDGE TRIMS, TOO| Mows, trims
at the same time. Flaxibie cutting
linaa sxtend slightly bayond wheels
on Sides, 0 you oan mrﬂuuh up'lu
walls, f traas. Cor
MULCHES AS IT MOWSE| Overlap-
ping cutting areas of 4 flaxcible lines
alow them to slice and reslice grass
into fine clippinge for mulch. Bag-
ging i3 unnecessary

ADJUSTABLE CUTTING HEIGHT!
You can sasily switch from 1%, 2%
ar 3 inch cutting heights.

EASY HANDLING! About a8 simp b

and aagy 1o handie as salf- led
model, bacauss of i wight

mun Big. sasy-roling whesls

SAFEI; 10 usEl Rapidiy ﬂwﬂv‘hi $2 2 9 95

cutting linee slice sharply through
I}UT THEY GO AT

grass but do not have the dengerous
SAFETY SHUTOFF! Rolease your
hald on handiabar snd angine stopa.
Starts again at touch of pushbutton
There s NO finer nama in mowars
than TORO! Mow YOU can gat ona
at a sensationally low price!

5o siop sweating, straining, fussin
ower hoavywsight mowasrs with HnE
“'l' im@a that ren outof gas. Take

solidity of hard, metal-bindes,
Gt this leghtersight. athici-
!iﬂ-d-l'rl
E.n-:: with pushbutton start. r.mu M! m':‘ a8

— e ———

KO Nl

ICOM B. Co. / Lguidastors Dept. B-D57-4208
G50 Wayrata Boukavard / Minnsapolis, Minn. 665428

Bend — Toso Mowaer Trimevarisl ot 888 anch plus 318.78
mach for and handling. [Alow 3 -3 wesks for delsnry,

Check blade tracking to be sure it rides at
canter of both wheals. If not, adjust tilt to

get blade running correctly.

{Plaase turn to page 198)
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Add 2-3 wesks sxtrs § paid by chack. Saery, ne C.0.0. orders. |
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cmwuwm DOMasterCard® OVISA DAm, Exp

Cradit oard members can order by
phons, 24 hours & day. 7 doys & week,

Toll-Free: 1-800-328-0609
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Fabulous Folboting NOW
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Super Craft ot
BIG SAVINGS
Easy PREFAB
Wity from5182

ar cartop
FACTORY

BUILT

FREE

Action Color Catalog

For rush inc. §1
First Class Postage

“ ba: FOLBOT CORP,
PO, Bax 70877, PMSEI
Chadesten, 5.C. 25403
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Double 552
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With Facis & Figures

Mail coupon or addrass

SWIss PHM"I" TYPE KNIFE

Al purposs wonder krufe, Resd
hadnidle, Stuidy gusivival knila
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Blades. per
Iacy Fos lish
ng, camping,
weork and play
Guaranieed
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{ Westbury Sales P.0. Box &34, 373 Maphs Ave.
| Wasthury, N.Y. 11530 Dapt. E-5-PM
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CLOCK
REPAIR
PAYS

Let Your
Worksh
Earn You Money!

Fur full deinils on commprebensive shwdy Lowrse

wechane, Course sailise, ropair charpes. cic, Sead 5104 i

SEROOL of CLOCK EIFALE
Vi APFPROVELD

7 Cambridge Court. Rm. M FOR VETERANS
Toms River, Sew Jersey 08753 heicaiis
Apprird by e Commirongs of Educaine, Sow of vew ey

HYDRAULIC JACK REPAIRS

A Business of your own
Earn winiks o lgarm a1 Mo Mikons of jachs n gas
B, oCing g B0 Ol BENACTYg We Show o
HCA Saf sodne Wm0 N p0ut basemenl or garsge Bhg
STy JoF T RS

Winie lor ioider kg PhiS and toe Cones ofted

n, HYDAAULIC JACK INC.
&= P.0. BOX 18, ACCORD, NY 12404

POWER TOOL MAINTENANCE

{Continued from page 197)

GUIDE
PiN

«

RIGHT VUROMG

Align the upper and
lower blade guides
(A) and position
them just behind the
gullets. The guides
should barely touch
the blade sides
when blade is at
rest. Note correct
clearance between
blade supports (B)
and back of blada.

-

The band saw blade tension can vary for
some types of shop work. For most wood-
waorking, tension blade so that light pres-
sure will deflact it about Y% in. betweean A
and B (about a 6-in. run).

Band-saw tables can fex &t the hlade-
insertion slot &t the front. Thus, many
models are equipped with a leveling pin
ar screw. If yours has a pin-type adjust-
ment, & few taps with a hammer should
true the surface. Screw-type levelars
must be turned to align the cabletop.
Aftar checking the table for truensess,
check the relation of the table to the blade
with a square. Reset the tilt indicator to 0
whan they're at 90°.

|78

-Kacp blade gulde and support correctly
aligned to avoid frequent blade breakage.

DRILL PRESS DN

Lubricating a drill press regularly in the
right places will keep the machine run-
ning properly for a very long time. At
least two times & year, it is recommended
that you take off the pulley housing and
apply grease to the inside of the spindle
pulley. You should be sure to clean out
any dust or grit that may have worked its
way inside the pulley housing.

POPULAR MECHAMNICS = MAY | 983



REMOVABLE
CAP

Remove cover plate an the head and put a
drop or twe of oll in the holes indicated.

Bring headstock and tailstock together:
align centers. Adfust by using setscrows
on eithar side of the tailstock.

With depth-of-cut set at 0, check the knife

alignment with a spider gauge. Adfust

knives to just touch screw,
Floase turn o

200,
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PUBLIG NOTICE!
Finder's Fee Paid For
Liguidation Invemtories!
Wae are suthomnred Mguidaiorns of
consumer products that must be

MUST LIQUIDATE

AT HUGE PRICE REDUCTION!

Extra-Heavy-Duty, Professional uichiy Jas et WS reds-
L¥] s tion. Lasi year's mod-

wla. Economic mecassion Dut-of-
seasnn products. Bankrugicy oF
other financial problems. Oedar
canceiations. Plant clogings. #1c
M wouu kreoww of any company with
III.IPN\EI rl'l'ri'"b!hl that mual be
1 d bt cacsh, phane
ws Toll-Free: 1-800-328.0609
Only products n perlact ﬂﬂrl'hrtf
conditicn will be consadersd, Wall
pay you o finder's foe based on &
parcentags of th total vabkus of the
sabes contract. |(Orfficers and sales
raps ol migr, @ne ineligible for fee |

Milling Machine

CTORY PERFECT!

FACTORY NEW! FA

® 8§ speeds from 90-1920 rpm.
with changes of V-belt drive! ﬁ:

® Accuracy within 1/1000 inch! -~ -

@ Powerful 1 hp. motor! e

® 13mm chuck with milling head! M-

® 13mm chuck for boring! i

® One year parts warranty!

Make no mistakal Thisis ND lightweight “sis-
sy " model for amateurs! Thisisa BIG, SOLID,
374 pound heavyweight with plenty of “mus-
cle” to power its way through hard and soft
metalg . . . with finaly calibrated accuracy to
within 1/1000th of an inchi
8 1 hp.. single phase, capacitor-starl, inducisoen mo-
tor. 1720 rpm. 110V 14 amp AC. 220077 amp

# Pivoling motor mount with sdiustable belt tension
and & locking device.

# R-8 Bridgeport collet arrangement snables you to Appran. sire:
use different types of milling heads and chucks for A5%"W £35°H
& whrigly o machining procesies T ]

Micrometér t:alihra Tolerances to 1/1000 inch!

® 7" plearance from center of spindia 1o # Heavy-wallad, machined steal col-
ared steel iz included. Alss support column wmin halps cut down vibration
incluted is & chuch bay ® Entire head assambly manually rotates @ Heavy cast iron base (or supporn
I 360 torpassne placamant of bulky work ® 5. f1. thres-wire eloctrical cord
g Hepd locks in position when desirad & Flush mounted safaty switch
@ Hand crank lover sasily raises hond for

For bormg. & heawy-dhily,
1 3pnen chuck msde of hand

up to 107 waorking claarance

® Adjustable 57 dapth gauge, in 1716 in-
cremenis, for preliminary milling and
boring. prior to final precision culs

& 20%" n 6" bad has three T-grooves for
socuraly mounting work to be done

® Locking devices for lafy and right, lora
and aft movemant of bad 10 ansung clos-
er degree of accuracy

® Spring-ioaded, bearing-sealed lubrica-
o poinis on bed handwhesls 10 kesp
out dirt, metsl filings, etc

& Heavy-gaugs sieel cover Tor ball/ pulley
box. Attaches securely with metal clips.

® Hoavy-duty, machinmd aluminum pul-
lays with sealed baarings. Pulleys are ad-

ouT THE\’ GO AT ONLY:
Jjustabile for proper bell tansion.

=]

Oifer void outside comtinenital U.5. Be sure you heve propar
aEpEpERRE 10 unlosd machone upon delieery

Compare at

HﬁEOO

Manually oparated, micn-
imitad calibrated depih con
trol for sccuracy in miling
ar baring 1o withia 1.7 000
of sm snch.

Twa separats manusl fend
control wheels Tor left snd
right, fore and altl Feowe-
mant of bed. Micrometer
calibratson far sccuraty 16
wiithin 1/ V000 of an inch

.. Includes Vise e e . e s, e T e T e e ]
f with ustable C.GMH. I:u. / Liguidmiors Dept. B-943. 1048
|| Vartica l-“ﬂ' GEE0 Wayrata Bowlevard / Minneapobis, Minn. 65428

Ftowl jaw lecen Culd rul

Ml staml screw. 2 I Ship_—Mill/Dnll Machine|s) ot 747 00 sach. | will pay

wndlh 1%° pw depith: shipping charge to the driver upon delivery. [Allow 4-8
o opening wesks for delivery, Add 2-3 weakd axtra it paid by chach,
Sorry, mo C.0.0D. drders.]
|| I Minnesota residents add 8% state salas fax I
- }:, i My check or money order is enclosed
Crodit cand mambers can order hn,n Charge: | MasterCared © D VISA T Am. Ex. | Dinars Club
phome. 24 hours a day, 7 days 8 sk Acet. N Exp
TnH-Frli: 1-800-328-0609 | riease PRINT CLEARLY
I by sigral. ar if no snewsr, call Narma L
=" Toll-Free: 1-800-328-5727 Add
8 In Minnesota, call |-300-T42-5685 ._m'
i State TIP.
COMBCO ron
. | Sign hara

[ E Aural Route Customer: I truck carriers do not normally de
} ear 1o your horme, inchsde & note with this ordes stating town

I address of neares1 store, friend or uch terminal 1o ship 1o
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DO IT YOURSELF...

Save Thousands of Dollars .. e
Special Purchase... Act Now!

st Manufacturer &
Retailer Of On-Ground
Swimming Pools!

INGROUND
POOL KIT...

14'x 28" OVAL
4'to7 DEEP

GALVANIZED COPPER
BEARING STEEL WALLS

COMPLETE FILTRATION
SYSTEM

HEAVY DUTY
WINTERIZED LINER

IN-POOL LADDER

- # Complete Instructions

O CALL TOLL FREE NO. FOR MORE INFORMATION LA ]_8@_323_]333

ToLL

OO PLEASE SHIP KIT IMMEDIATELY FREE
Enclosed Find. DO Money Order O Check DO Visa O Mastercard
I Understand Shipment s Freight Collect HURRY! QUANTITY LIMITED!

I
I
i
| cARD NO.
|
I
I
|

EXP. DATE
SIGNATURE
MNAME
ADDRESS PHONE
CITY STATE ZIP CODE

S i e

L Kayak Mig. Corp.: 5460 Transit Road Depew. New York 14043

PUT THE CHAMP™ TO WORK FOR YOUI

(Gurtis
1 omes

Handy, ambltious people don't have to wail 1o alferd & hame, Curtis haa the “CHAMP” credil
plan to put homeownership within your reach NOW! Curtis provides the easy credit during
construction. We do the heavy, difficult framing on your lot and foundation. You complate i
with Curtis quality materials and simple step-by-step instructions

THE "CHAMP” WORKS EIGHT WAYS FOR YOU!

® Land may nol have lo be fully paid lor.
® & month price guaraniee.

B Bulld in cily oFf eountry.

B Complete-it-yoursell and sawe.

8 Mo down payment, no deposil

B Mo bank qualilications at the starl.
8 Low monthly payméents whilé bullding.
® Below markel interest rates,

You, too, can join the Curtis family of
new hameowners. For ull details send Eﬁ'ﬁﬁ"s' ;ﬂnﬁ;‘ﬂilf‘:gﬁ;:mlw
€oupan of call ndaey. 2201 Florida Ave. 50 , Minneapans, MN 55426
There's a representative near youl [ —
Call Toll Free: 1-800-228-6505 Wik -
In Nebraska call: 1-800-642-9606 or
(612) 542-4300 Address ==l e
Complate It Yoursel! City Srate Zig
© We own kg

It you have desire.. We have he frusi! | O Enclosed is §1.00 for prionty handling

POWER TOOL MAINTENANCE

{Comtinued from page 199)

STATIONARY
BELT SANDER i

When changing beits or after about 10
hours of use, check drive shafts where
indicated and remove any beit threads
that may be wound around them.

When grinding surface of wheel becomes
rounded from wear, true it with & dress-
ing tool. Keep toolrest and shield clean
and the slide well lubricated.

Sparks that are traveling all around the
commutator indicate the power tool has
wom brushes that will need to be
changed. Cleaning your portable tools
regularly will allow the brushes to slide
freely in the holders without sticking.

200 POPULAR MECHAMICS « MAY 1383



I purchased a new
RockwellDelta Uni-
saw in 1960, and it
has proven to be all
I want in a table
saw, The machine is
cansistently and ab-
solutely  accurate.

Maintenance is min-

imal—the table saw

EA requires just occa-

R oL sional cleaning and
Banistar lubrication of the -

evation and arbor
tik crankshefis with WD-40, never

First among all my
shop tools is my
floor-type Delta drill
press with a rotary
table. And there is
some sentiment in-
volved—it helped to
build Corsairs and
Normandy inwvasion
ships during WW IL
To kesp it running
right, 1 clean away
grit and chips after
every use and oil the chuck two or three
times a year.— Walter Burton

The universal move-
ments and the vari-
ety of available ac-
cessories make the
radial-arm saw in-
valuable in my
shop. I'm fussy
about precision join-
éry, and clear visi-
bility of the cut is
the radial saw’s big
plus. Maintenance
is a matter of keap-

PM Craftsmen Talk About Their Favorite
Power Tools And How They Care For Them

ing one step ahead. After 20 years of con-
stant use; my Sears Craftsman 10-in. par-
formis as it did when it was new. I check
and reset indexes reguiarly.— Rosario Ca-
potosto

My prize lathe dates
back to the period
when  Milwaukesa
Delta merged with
Rockowell—a - label
on the headstork
reads “Delta,” an-
other on the tail-
My father bought it
socondhand in the
‘60s. He cleaned it

ﬂé!;

leaving it to me. | chersh it not only for
sentimental reasons, but because to buy
comparable quality today would be expen-
sive. | replaced the bearings about eight
years ago and keep the lathe in pristine

condition with thorough cleaning after

each use.—Dave Warran

Once you'ra used to
working with spe-
cialized shop tools,
it's hard to pick a
favorite. If 1 had to
give up all bt one,
I'd keep my 14-in.
Rockwall/Dalta
band saw. [ learmed
ay :
habits from my car-
penter grandfather
who wisely advised,
“"Never stant today’s work in yesterday's
dirt."” Besides general cleanup, this means
attending to tools regularly. Before start-
ing a project, I check out adjustments on
all my tools.— Harry Wicks

——

In many cases, owner's manuals for power
tools up to 35 years old and older are still
available. When there’s no original, manu-
facturers often provide photocopies of the
original, or coples of the engineer's origl-
nal plans. Often, you can even obtain
drawings of discontinued parts so you can
make them or have them made. Whan
writing for information, specify serial
number and modal of the toal.

Atlas tools: Clausing Service Center. 81 Elsenhonw-
or Drive 8., Goshen, Ind. 46628,

Black & Decker (II.5.), Customer Servios Dept., Box
564, Hampstaad. Md. 21074 (information avail-
able for tools from 1818-present).

Delta wols (see Rockwell Intarmational).

DeWal wools (see Black & Deckar).

Milwaukes Electric Tool Corp., Service Depr.,
13135 West Lisbon Rd.. Brookfield, Wis. 53005
(manuals svailable for tools 1983 -present).

Porter-Cable, Technical Service Degx., Box 2488,
Jackson, Tenn. 38301.

Finding Owner's Manuals For Vintage Power Tools

Powermatic, Advertising Dept., Momison Rd.,
MchMinnville, Tenn. 371 10 {information available

iz
igii

Ine., . 2801 Floyd Blvd.,
. [owvm 51102 (information available for
lﬂiim}.

Sarvice Dept.. 4801 Wes Poterson Ave.,

ﬁ?
%E
1l
i

upmﬂu;vurlnl.dl
Mm:mmm Diaan

Eﬁ
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Now! Make up to

$12.00

PER __
v gd

HOUR

In Your g4
Own Spare
or Fulltime

] d - '
SHARPENING BUSINESS!

MNow you can quickly turn spare time into hand-

some CASH profits! No selling or previous expe-
rience required. With this Complete Sharpening
Shop, vou can be vour own boss, set vour own
hours! Customers come (o you and pay you cash
to sharpen saws, knives, chisels, scissors, garden

toolks . . . all cutting edges

45-DAY FREE TRIAL!

Send today for free facts on our 45-Day Free Trial!

See how our clear,

illustrated instructions and

proven design make it gasy o stan earning extra

meome nght away! Easy Terms!

MAIL COUPON TODAY or:
Call Toll-Free 1 (808) 824-T888 Oper. 642

FREE INFORMATIOM KIT

r
| Woodmaster Iull,lhpi.-ﬁ! 2849 Terraca
:lmtlﬂ Mizzsur 64

1 D'ru please nush me dree and without obligation your comphete

: informatsan KIT and details on your 45-Oay Frew Tread Difer
I Mame

L]

| Address
I

]

1

L

Save 20%

YOUR CHOICE

99,

SOLIL OAK
SUHIMYLHOUSE
L]

REGLULATOR
T — - -

Choose either one of
these. kits and build i
m vour leisure tme
Kits contain all hard-
ware and are pre-cur
and sanded. Offer ex-
peres Jume W0, 1983
Write for FREE colar
catalog of grandiather,
wall and mantel clocks

Create a family heirloom

VIKING

CLOCK COMPANY h“""“""’“

Phone 205/943-5081, Box 490
Dept. PM053, Foley, Alabama 36536
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NNENLU S OQUNCHEST

Removing
the paint and varnish. ..
with versatile KWIK
ALL-PURPOSE
PAINT REMOVER
Remove all the paint and varnish on

the job easily — and you're the bossl!
KWIK All-Purpose handily does the

job for all kinds of wood and

synthetic surfaces. Apply . . . then
wash or scrape right off. The choice
ol prolessionals, yel 50 easy lo
handie. From America’s paint-
remaving specialst. At your local
paint or hardware dealer. If your
dealer doesn’t have KWIK, write;
Chemical Products, P.O. Box 400,
Aberdeen, Md. 21001

So easy to handle
you guide it with

L Just ONE HAND!

Mo Footprints!
Mo Wheelmarks!

No Struggle!

Tiller users, lur heaven's sake, pleass dmttm
nor put up any longer with any other make of
Tiller without giving yoursell a chance to find
out about our wonderfully ditferanl and better
kind ol Tillers — with DRIVEM WHEELS
and with tines in the REAR instead of the FRONT!
Please Ist us send you complete details, prices,
“OFF-SEASON" SA etc. Mail o below
now to TROY-BILT® Reta Tillers, 102nd 5t &
Sth Ave., Troy, N.Y. 12180

© 1953 GARDEN WAY, MC.

THOY-SLT™ Rate Tier, Depl. A1T82
W3 5L & 9ih A, qu. MY 12180

ilk‘ﬂ-‘l-hnﬁ:lhnm

| [Please Prinl Gleariy)
l Name

S

NEW PISTOLS
(Cantinued from page 83)

tridges which are not loaded commer-
cially or for intermediate rifle loads like
the .30-30 or .35 Remington. The .308
Winchester (7.62 NATO) full-length
cartridge is considered a top load. More
often, when the .308 case is used, it's
shortened to about 1% inches, making
it very much a handloading item.

Why all this power in a handgun—
even if it isn't really a true one-hand
gun? Some are for hunting, but most
are long-range, precision target guns
used for metallic silhovette shooting.

In the Unlimited Class, these guns
must knock down 50-pound rams at
200 meters to score. The competitor
gets 1'% minutes per shot for five shots
to make his hits—and must do it with
iron sights. The challenge is so
demanding and addictive (see Silhou-
ettes—Better Than Bull's-Eyes For
Shooting, page 84, Aug. 'B1) that the
silhouette shooting game has spread
across the country.

Many high-tech handguns are used
for varmint shooting. Power isn't a con-
sideration with these small targets, but
accuracy is all-important.

Hit harder than rifles

All of these special, long-range one-
shooters have long, heavy barrels. Most
have target or telescopic sights. They
can all hit small targets at impossibly
long ranges for handguns. And, most
hit harder than some rifles.

Action designs range from top-break
like the old, single-barreled shotgun to
left-side, bolt-action, single-shots. Even
the ancient rolling block—originally
produced by Remington in 1865—has
been adapted by Navy Arms Co. to
become a high-tech handgun.

Besides convenience, a left-hand baolt
can be more accurate for right-hand
shooters. If they don't have to change
the grip while reloading, the next shot
can be placed more accurately.

Calibers have changed a lot since the
introduction of the first long-range, sin-
gle-shot pistols. The XP-100 was origi-
nally chambered for a special car
tridge—the .221 Remington Jet. Now,
with Z200-meter, 50-pound rams to
knock down on the silhoustte ranges,
it's not powerful enough and many old
.221 XPs have beaen rebarreled to take
more powerful cartridges.

Since even mild loads can leak,
shooting glasses are a must when firing
any kind of a gun, Ear protection is also
important when shooting high-intensi-
ty cartridges in 8-, 10-, or even 14-inch
handgun barrels. They are loud/

Many of America's finest factories
and custom gun makers are catering to
the high-tech handgun market. Thomp-
son/Center Arms Co. (Farmington Rd.,

Rochester, N.H. 03867) was first with
the T/C Contender. This break-action
single-shot has the advantage of offer-
ing interchangeable bamrels so the
same frame can have a mild .22 rimfire
barrel, a bucking .44 Magnum or .35
Remington rifle tuba.

Barrels interchange by removing the
fore end and driving out a pivot pin. The
changeover takes only a few minutes
and means that one gun can handle
many different cartridges or kinds of
shooting. Complete guns sell for $265
to $285.

Remington Arms Co. Inc. (939 Bar-
num Ave., Box 1939, Bridgeport, Conn.
06601) introduced the first of the sin-
gle-shot, bolt-action handguns, the XP-
100. It's now available for the potent
7-mm Bench Rest cartridge—a hand-
loading proposition for silhouette
shooters. This costs $359.95.

M-S Safari Arms (Box 23370, Phoe-
nix, Ariz, B5062) offers the Unlimited
and Ultimate bolt-action, single-shot
models. Both can be had with either
fiberglass or walnut stocks. The Unlim-
ited costs $495 and the Ultimate $595.

Wichita Arms Co. (333 Lulu, Wichita,
Kan. 67211) has bolt-action, single-
shot pistols. Prices for the ME-40 Sil-
houette Pistol start at $595 and range
up to $3,250 for the Wichita Classic Sil-
houette Pistol.

Navy Arms Co. (689 Bergen Blvd.,
Ridgefield, NJ. 07657) produces a spe-
cial model of their rolling block pistol
for silhouette shooting and big-game
hunting. Calibers include .45-70, .44
Magnum and .357 Magnum. List price
with iron sights is $375.

Sterling Arms Co. Inc. (221 Grand
5t.. Lockport, N.Y. 14094) makes a new
break action single-shot called the X-
Caliber, which is $2409.95,

Hand Cannons

One of the most innovative manufac-
turers is 55K Industries Inc. (Route 1,
Della Dr,, Bloomingdale, Ohio 43910),
which specializes in barrels for T/C
Contenders and custom work on balt-
action single-shots. Appropriately
called Hand Cannons, custom Contend-
er barrels ready to mount on your frame
cost $168.

Far less powerful, but equally expen-
give and perhaps even more sophisti-
cated, are the competition pistols used
for international match shooting. Most
are automatics, many shooting the
supermild .22 short cartridge because
it is accurate and produces minimal
recoil, For rapid fire or a moving target,
these beat out all comers. They look
even stranger than the high-power sin-
gle shots and their looks are based on
only a single criterion—pearformance.
That's why these pistols are all so big,
s0 heavy and so very expensive. They
are the best we can build. ™
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VICTORIAN SIDEEOARD
(Continuwed from page 104)

most of your sanding out of the way
before assembling the cabinet. The flat
areas can be sanded to the 120-grit
stage before assembly and the final
touchup, with 150-grit paper, can take
place after the cabinet is built.

Dust off the piece and apply the stain
of your choice. On the original, we
mixed 4 parts Danish Walnut with 1
part Contempo Mahogany, both from
Carver Tripp. The stain should be
applied to one area at a time and you
should make every affort to keep the
stain on each section for an identical
length of time. Wipe off excess stain
with a lint-free cloth and set aside to
dry overnight.

MNext day. smooth any raised “whis-
kers” using 180-grit paper with a light
touch. Dust off and wipe with a tack
cloth before applying the sealer.

The sealer coat I use is 3-Ib. cut
water-white shellac thinned 50 percent
with denatured alchohol. Apply the
shellac using a quality bristle brush.
Allow sealer to dry overnight.

The next day. sand lightly—where
needed—using 18B0-grit paper. Dust
off and wipe with a tack cloth. Pour off a
small amount of the varnish (a half-full
1-Ib. coffee can is just about right) and

thin it 50 percent with turpentine
{turps). Apply the varnish, making cer-
tain you finish by tipping off.

Allow the piece to dry at least 24
hours. Next day, apply the finish coat of
varnish as it comes from the can. Pour
off the amount that you think you will
need. (It is never wisa to use the large

container as your work container. Nei-
ther should you pour back any vamish
that has been exposed to the air.)

We selected a varnish that gives a
waxed, or hand-rubbed, lock to the
piece: Varmor Satin R-11 from FPratt
and Lambert, Let the piece cure for
about one week before using it. ™

MATERIALS LIST—VICTORIAN SIDEBOARD

=
[

H--ﬂd-:ﬁphhn}
BASE C

3 x 3V x 3547 nu[hm': bes)

e o 1% -dia. (rosetta)

3 % 3 % 35%" pak (rear leg}

- 1% ® 427 pak (bottom front

== B B B

11'%" oak (end rail)
11%° oak (end rail)
A% = 23%" oak (core panel)
Ta X 2% ® 23%" oak (door stile)
4 = 12% % 14'4° oak phywood

X

® ¥

e ® 11%" oak (end rail)
W x

b

B D e D B e P e
S

-

{and panals)

e x 167 X 42%" A'C plywood
(| bottom)

Yo% 18% x 24'4" A/C phywood
[vartical dividers)

I X 13% X 16%" A'C plywood

(shalf)
1 b ow 16% x 423" AVC plyweod

L

{rop)
1 e ¥ 28% X 42%° A/C plywood
(back)
k| Ta ¥ 1 ¥ 15'%" cak (cleats)
20 % x 14 x 15%" maple {drawer

g Hw = 8 = 8 2 ERCm~—~Zamifc nmE

alidas)
1 1% dia. x 27 (wood knoh)

DEEP DRAWER (4 REQD.)
4 % 11% ¥ 117" cak (fromt)
14 x 0% % 168" ASC plywood (sides)
15 % 10% ¥ 119" A/C phywood

< ®E<
& i

(back)

% 1% ¥ 18%" AT plywood
{bottam)

SHALLOW DRAWER (2 REQD.)

Th ¥ 3% = 10%" cak (fronth

W ¥ 3% x 16W AC plywooed
(sides)

Lo ¥ 2% » 18%" A/C phywnod

{baclk)
Le x 1844 ® 18%° AC plywood

cC
[ bottom )
Carved oak pull
EE Pendant pulls
FF False keyhola
GG Duég:hmllwmhﬂmm
14)

1% x 2147

%% x 18 = 48" lialian marble

Misc_: Y-in -dia. dowels; 100-, 120-, 150- and 180-
grit sandpaper, carpenter's giue, tack cioth.
Finishing materials: Stains: Danish Walnut and Con-
temps Mahogany, Carver Tripp, Bex 2261, La Jalla,
Calif., 82037, Varmish: Varmor Satin R-11, Pran and
Lambart Inc., Box 22, Buffalo, N.Y. 14204.
Hardware: 4 carved pulls (DD} Bi204, 1 wooden
kenob (U} B1674, 4 pendant pulls (EE) E1428 from tha
Woodworkers' Store, 21801 Industrial Bivd., Rogers,
Minn. 55374. Two circular escutcheons 1PT}| from
Renovator's Supply, 745 Renovator's Park, Millers
Falls, Mass. 01348 (product No. 20006).
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Train at Home for One of These 31 Career Opportunities
SEND FOR FREE CAREER FACTS ABOIJT DIPLOMAS OR DEGREES

i you want more money,
more security and a better
of life, decision to

-
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Get Your Degree

Without Attending College
Mow withoul attendi

—tid

ey

train for a better career
could be the most im nt
one you will ever . And
now you can train at home in
your spare time for a diploma
or even a degree to help you
get a better job. This is the
sarme kind of training program
that has been used by nearly
2,000 American Corporations
to train their emplo
Union Carbide, Ford, DuPont
and many others.

An Ideal Way to Leam

Mo need to change your daily rou-
tine or take time from your
family. Learning is easy because
mr'ﬂhing is explained at-np by
Btap with of drawings,

photes, And like rnmg.r

mﬂnnm all these courses use
ugn book” exams that let you
rafer to your texts and apply what
you have learnad. if you do have a
guestion, your insiructor is as
close as your telephona, And all
courses include tools,
instruments and materials.. what-
avar you nead for your training.

class, you

-
- e

RN FER OR PCRE LS

Can r degrae in businass
with ﬂgn . , Business
Managemant, .ﬁmnurllmg and
Finance. Or get a technical degres
IE Ciwil, Ig»hcr.\rmi:nn of Ehc:_;:::l

inee echnol or -
Irm\kanq ngudnuhm. Ilby,gu already

Could a Career ilipluml

or a Degree Be Worth International Schools,

s, Dept. PBS43
ICS CENTER, Scranton, Pennsylvania 18515

| IES

Mail coupon today for free facts and color brochure.

i of Dollars to You? |Pmmmmm-,mwm“mmmmuunmm1m[
Compare your present salary with | study at home for the career | have chosen. | understand | am under no obliga-
the amount of money you could bs | tion and no salesman will call, CHECK ONE BOX ONLY! |
malnﬂ any of the careers | guesces aseocum

Tydmngmﬂlmhm | e ProGRAs mmmmﬂw - I
aarn:l an Associate Degree in | By Maageme (3 Hgh Schaal | "
Spocatzed Businass or in Spe- | - Qwes | Cfmwwr, S |
cialized Technol could make a I [ Beceant [ & Moy T Dt Machari ] Motorels ags® l

ASSOCUTE [ 1 Eect O
giant difference in your lifetime g Tyt A i o et m:ﬂ';w
earnings. But it's not the money | Prone; FROCRE o 2 e |
I?.IGHH' Hﬂ:ﬂﬁf:mmmuﬁ satis- I Hrwlt:mmm E“:?ifm Hmmmh |
i the fun of working in @ ¥ LI Decvial Engreerig [ WildileForestry g
j:gi?cnuﬁka.ﬁetmr&mr%m [ /1 iy Nty Coestratios 01 ieane be Preparaton” I
st costChck he carseryu'e | 1 s oty o s s o S e e
most interasted in and mail the are Accredited Mamiere of the Natioeal Home Study Council in Washington, .G, |
coupon today. Thera's no obliga-
tion and no salesman will call, | e oo |
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you can build from KITS

mmummm=
GIANT BUYERS GUIDE g

POWER & SAL* B-TOFT B
WooD « STEEL = FIBERGLASS B

BOAT KITS

i L T

[ nte L e

From dnghes, daysslors, and

"
= N - runabouts, 1o GCeEn Cruiing
¥ : ﬁr saiboals, sporthehenmmen and
- trawiers. THE COMPLETE
] GUNDE TO BOAT KITS, RARE
P -r_"j,m MULLS & CUSTOM BUILDERS
[T ¥ uncowers Ehem  al domns

you've mevel Seen betore . all
el Tor @ Braction of the factory-
il coset

THE GUSDE Searures ower 300 photos; complete specs and
prices; colorful, ilksiraied, in-depth articles; kit financing in-
formation, mongy-making and money-saing nlo; ConsiG
ton BEchniques and DIocuct reiews.

Save Even More! BOATRINLDER magazing keeps you abreast
of the fatest developments in design and construclion, new
kits, néw plans, new progucts and techniques, 1ips, rigs, and
trmmerbulder ntendews. Six BIG istmes gach year!

The Compiete BOAT PLAN Dirsctory
Yours Fres when you order THE GLRDE of
BOATBUILDER maganine. Ovder bobk/
Your safistaction is quarimeed

Mail BOAT KIT Guide
R . i HOAT PLAN Dirpctory
DCEAN LOGIC, NE. 314 [3na Class -+ LS Oniy)
FO Box 1108 512 (RUSH DEL/VERT
§13 (Foregn - U5 Funds)
B

BONUS
FREE!

Deparment G4
W Falm Bamch. FL 33402

g § 5T

LIt
AmerEl
ETTATIEDE
Camae
B ITE MastwCard [ VISA

DCegar TOLL-FREE Day o Nighl

Maslerlad o VIEA REGUARED

CALL 1-800-3T7-8458 ext 205
iin Fla) 1-800-433-7302 ezt 236G &

Operainr CANNOT answs quasticors. -no C00s .
-I-IIII.I--I.IIHI-- mmnnnd

WOODWORKING MACHINES
o in 1 Combination

WITH ELECTRIC MOTOR WHICH

DEVELOPS 3 HP.
s 34" LATHE
+ 10" TABLE SAW

* 114" DISC SANDER
* 16};" VERTICAL

VERY IMPORTANT
' The only maching bu it with

. A ALL CAST IRON TABLES
B. HEAVY DUTY DESIGN

C. DEVELDPS 3 HP MOTOR
D. BUILT AS AN INDUSTRIAL
MACHINE

ONE PLACE FORALL YOUR NEEDS .

CALL NOW!I! FOR FREE GIFT
Toll Free (1-800) 421-2467
IN CALIFORMNIA CALL COLLECT (213) 5490781
OWiSA [O MASTERCARD [ WOMEY OBDER
PLAMNT:

MASTER WOODCRAFT CO.
800 SPRUCE LAKE DRIVE - PO BOX 680
HARBOR CITY, GA 80710
1A Rapublic-Lagun Group)

Deslership Available [ ]
Ll e —

MAKE MONEY

WITH YOUR OWN
MAGNATRAC

TRACTOR

cash. Thousangs sold for Inading. dozing and gardening
& CATALOG of Kit consiruciior and uses - £1.00

» ASSEMBLY MANUAL - £7 00 [retunded on any purchase
STRUCK-KIT, Dept. PME3 Cadarbung, W1 53012

" BEAUTIFUL
WOOD FINISHES

Waltco Danish Qils provide an elegant,
exiremely durable penetrating linish iN
the wood, not ON it! Primes, seals,
hardens, prolects and beautities in one
fasl. easy application,

Matural and Medium,
Dark and Black Walnul
colors for all woods.
Write Watco-Dennis
Corp., 1756-22nd 5t.,
Santa Monica, Calif
00404, Dept. PM-53

WITH BATTERY QUARTZ MOVEMENTS

FOR FUN & PROFIT!

KLOCKIT OFFERS WHOLESALE
PRICES FOR MOVEMENTS, DIALS
= AND ACCESSORIES.

CALL TODAY
| FOR NEW caTaLOG
(414) 248-1150

KL CKIT DEPT. PM53

P.O. BOX 629
LAKE GENEVA, WI 53147

FREE CATALOG

NEWIZIN1

POWER-FEED
JOINTER

The first affordable shop
ol its kind|

Mow fere low cost rowgh l
lumber mie walusbie finished

slock e grandfather clacks

Temitire, house-irim, piclume

trames Sefl 1o odhers, Mokds a2
Enpultr patierns & custom designs. |
opesc and |u|:m withoull change-gwer F“ r =

complele . . . msdy Lo use
30-DAY FREE TRIAL! Easy terms I..‘;,}_-,“AECE_L” L.

CALL TOLL-FREE 1(800) B24-T8B8, Dper. 642

OR WRITE TO
WODDMASTER TOOLS, INC.
2840 Terrace. Depl. PF22, Kansas City, MO 64108
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FISHING FAVORITES
{Continued from page 94)

ated live-bait wells and stowage bins.
Grab rails may edge the gunwales on
some modals, but navigation lights are
recessed or removable, cleats and
chocks are out of the way so they won't
snag lines, and the most elaborate rigs
have multiple depth finders and en-
gine-tilt controls, A fisherman up for-
ward can tip up his outboard on the

Rigged like a 40-footer, Grady-White's
22-foot Tournament Dual Console has a
tuna tower, cutriggers, Sea Drive.

Ranger's 622, an offshaore 22-footer with
deap-V hull, high freeboard, pulpit and
console, takes twin 115-hp Mercs.

Flat floorboards and forward platform for
casting make Sea Nymph JB-164 Bass
Attacker & stable aluminum hull,

transom by remote control and swing
down an electric trolling motor when he
spots telltale flashes on his fish finder
or markings on the recording graph—
all without returning to the helm.

For fishing hulls under 25 feet, there
is a recent trend toward marine alumi-
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num. The light alloy can withstand salt-
water corrosion, and the pared-down
poundage makes smaller, more eco-
nomical motors worthwhile. Planing
speeds to 30 mph are possible with a
35-hp outboard on a 14- to 16-foot hull.
And now stripped-down bass boats
with minimal accessories come fully
rigged and light enough to tow for sev-
eral thousand dollars.

An example of cost savings comes
from the Molded Fiber Glass Co., which

For open water do fishing, the
MR220V by Starcraft has higher sides
for its 22-foot deep-V hull, takes 240 hp.

Even smallar craft are now using optional
inboard/outboard power, as in Forrest
Wood's 18-foot Ranger 380 Chief.

For do-it-yourselfiers, Sisu Boats, Dowver,
N.H., offers 22-foot Full Cry as a basic-
hull kit for home finishing.

is re-entering the boat-building field.
The firm's new MFG Adventurer Sport-
14 bass boat will cost about $2,100,
and is light enough at 425 pounds to ba
launched from a tilt-bed trailer that
need not be backed into the water
MFG estimates that factory-installed
steering, pedestal seats, dealer-rigged
35-hp outboard, plus the trailer—ready
to launch—should cost under $5,000.
This could be less than half the price of
a similar bass boat several feet longer
and with a large engine.

But as fishing craft get larger, skip-
pers are favoring the softer ride of the
deep-V hull over rough water. And for
high performance with big bass rigs

POPULAR MECHANICS « MAY |783

and offshore skiffs, Johnson and Evin-
rude this year are introducing special
GT and XP 150-hp outhoards that have
been adapted from racing modsls.
Move up to the latest 20- to 30-foot
sportsfishing utilities and all the refine-
ments of the big gamefishing cruis-
ers—tuna tower, outriggers, loran and
autopilot—can be found. Canvas dodg-
ers and cuddy covers tum these open-

et -

Mako offshore line has added a 23-foot
Walk-Around Cabin 238 that sleeps two,
takes outhoard power to 250 hp.

Open-cockpit Makos can now be rigged
with tuna tower and tower controls, out-

Runabout look makes Glastron's Aber-
glass HPV-16 into a bass boat with water-
ski option, power up to 120 hp.

Over 25 years, Bosion Whalers have
grown from small open skiffs to fully
rigged utilities like Newpart 17,

cockpit craft into convertible cabin
cruisers, and options of big dual out-
boards, Sea Drives, stermndrives or
inboards give the latest models the
speed to go far offshore, while high-
tech hull designs make the runs safer
and more comfortable. ™

Re-door-it.

MNow's a great time to replace your
old entry door with a beautiful, se-
cure, energy-efficient Therma-Tru
door, It's pre-hung, so you can install
it vourself with ordinary tools. Com-
plete stﬁp—h}'-step directions are
included.

Or, if vou prefer, your Therma-Tru
Dealer can recommend someone to
help with installation.

‘ﬁwmm-‘t'ru doors feature self seal-
ing sills and door bottoms that vir-
tually eliminate air and moisture infil-
tration, arctic weather stripping that
seals like a refrigerator door, and our
adjustable strike plates which enhance
security and allow you to use the lock
set or deadbalt of your choice.

Choose from more than 100 beautiful
raised panel or deeply embossed
doors, and many leaded, beveled glass
designs.

THERMARTRU

The More Door
Division of LST Corporation

[———————]

| Free Brochures
To receive free copies of
| our new replacement
door brochures, fill out
this coupon and mail it
I to: Therma-Tru, Divi-
sion of L5T Corp.,
4747 Holland Svl-

vania Road, .ﬁ'_\rf\.'..m 1a, l‘?‘.A"".'Il'.:
l Ohio 43560 ST T
! MWame
I Address
| Ciry
| seste in,
e i o o e i S



In "Mount Opel" & bell-ringer tolls a bell as friends shake hands in the background. In
front, a child is spanked as & choir leader conducts. Balow is the mechanical diagram.

director; see mechanical detail (below).

TO ORGAN PLAYER TO HANDGHAKE RS

T DA

RODS A AND
B RIDE PULLEY

C: LOOPS RAISE
AND LOWER RODS (0
AS PULLEY TURNS LR

) = gin

UNUSUAL METHOD OF CONVERTING
CIRCULAR MOTION OF BELL CRANK

TO BACK-AND-FORTH ROTARY MOTION
FOR BELL RINGER

ACTUATING BELL /\\ I ;
//nm.'ﬁ N\“ CRANK X |

/
'S

T DA,

e

; BEND ROD 807
ACTUATING
ROD
- TOCHOIR DIRECTOR'S

HAND [SEE DETAIL)

TO HAMND

— 1
! s HEIGHTS OF
2 ‘!}“ WIRE LOOPS
PULLEY BENT AND SET
E e IN HOLES
DIA. VARY FROM
A /] TR iy
° o | EE'E"-'EE 2 I HEIGHTS VARY
R s L MOVEMENTS OF
L UNUSUAL METHOD OF CHANGING FIGURES ABOVE
PLAMNES OF PULLEY E AND DRIVE
WHEEL F; IDLER X {1°-DIA. DOWEL)
% ENSURES THAT BELT DOES
NOT SLIP OFF
FOLK ART COMES TO LIFE of his pieces. Most of his working life

{Continuad from page 105)

transmitting power to the job site,
whether for milling grain or cutting
lumber,

The seed of Carlton's mechanical
ingenuity was planted in his childhood.
However, experiences from his adult
life have become the theme for several

206

was spent as a8 craftsman in fumiture
factories.

It just seems natural to Garrett that
the two major interests of his life—
mechanics and wood—should come
together after he retired over 11 years
ago.

At about that time, Garrett entered
the hospital for a stomach operation,

CHOIR
E. N DMRECTOR
i‘\;_,.
L4 d =P
/ 1P
e
i
MOVEMENT
QF RIGHT
HAND
PLATFORM
4
\
—. \

5 WIRE LOOPS

.a-"'l

.-"‘4

BELT TO
MOTOR

/
DRIVE WHEEL F

Fartial view inside "'Mount Opel” reveals
the mechanics for the choir directar.
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and the doctor told him he would have
to stay busy when he went homa if he
wanted to remain in good health. “As
soon as I got home, I started whirttling,™
Garrett says.

Carving from memory

Bafore long he had immortalized his
visit to the hospital by carving from
memory a detailed scene of his hospital
fgi iiii

This first piece, called “Hospital,” is
the only one of his large tabletop pieces
that is not animated.

While Garrett was carving the fig-
ures for "Hospital,”" he began think-
ing of ways to instill life into his work. It
wasn't long before his love of mechan-
ics and & good supply of old electric
motors found their way into the carv-
ings.

The next project was a church scena
called “"Mt. Opel.” With the flick of a
switch, the whole congregation comes
alive to the music of “Little Brown
Church in the Wildwood.” The arm of
the choir director waves, a bell-ringer
tugs a rope, the preacher thumps the

pulpit, and the organist plays away.

At one point, Gamrett became an
ordained preacher; he carved the
preacher in this work to represent him-
salf.

Machinery is carver’s theme
A progression was already at work in
Garrett's thinking as machines became
the focal point of his carvings—big
machines, diesels, electric dynamos,
drilling rigs, stamping arms and flying
wheels. In a work called “"Machinery,”
{Plaasa fum to page 208)

en pushed along the ground, the
colorful whesls and knobs of this
whirly toy spin. The mechanics of the toy
are deceptively simple. However, achiev-
ing proper balance on the toy requires

E’.

Although an anisan’s work can never be
duplicated, you can build a similar toy by
following the plans below. They are mod-
ified to utilize common shop materials.

The base (A} is a 2>4 with its center
portion removed to accommodate the
mechanics of the toy. When the wheels
tum, the rear pulley (B) tums to move the
drive belt (I} and cause the top knobs (H)
to turn. The lower drive balt, twisted in &
figure-8, turns the front knob ().

Cut the axle (C), shafts (G, K, 0) and
small wheal (N} out of dowel. Turn pulleys

Wheels and knobs of the whirly toy tum
as it is pushed along on the ground.

MATERIALS LIST—WHIRLY TOY

. Sime and
1% = 3l =

La'-dia. % 1%4" dowel (shaft)

I3-ga ® 2" ® 134" (bracket)
33-ga ® %" ® 34" (brackst)

1% = 13" % 34" (seat block)

4 x 2% X 34" (seat back)

2d nail with head cut off (seat pin)
Mlise.: 4%, 17, 14" and 1347 brads; %" No. 7 fh woad
screws; prime coat and nontosdc paknt.

Hnnnucz:hnhqmnununugh;
HHFPHHFHNHHN"HI—-HNHHHHE

Make your own whirly toy

(B.E,F.), knobs (H, J) and wheels (N) on a
lathe or carve them to shape. Cut the met-
al brackets (L,M.P,Q) with a hacksaw and
bore attachment holes as needed. Secure
brackets (M.F) in a metalworking vise at

ko T

| 1 DETAIL J CARVED FIGURE
., — OR SMALL DOLL;
' MDUNT ON PIN
P N Wi
[N
e \!"_ SEAT PIN-T
Lol M
: -
[1] 1
r.- v
KNOB_ J
cx
SHAFT-
EGHAFT—
ERONT
e (2 REQD.) ’
E !
BRACKET -L |
1-1/8"
REQD, |
RAD, L i ;Em' i 1" BRAD
DARIVE I .4 REQD.)
MOSE— BELT-1 I
AR ™ { 3 : &
@ b |
f |
roASE-A
REAR 304"
PULLEY-B

A¥LE-C

the bend line; bend betweean two pisces of
hardwood.

Paint concentric circles in bright colors
on the knobs and paint the other wood
parts in bright colors before assembly.

WHEEL-D

i (12 REGD.) L NaE BIA
5/32"-DIA. D N A, HOLE gl
o - T o 1"
HOLE BEND 90° lji /47 12" % ‘_}wz?
-_;T—\—’_"“_’ 1 ! L2 | TS
o o BB | Y,
| : X
i--1-1fz‘+—--—4"——-—4—2'—¢—- 1 o
DETAIL M
6/32"-DIA. ]
HOLE
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laner Molder Saw
annr 'r o 0 Ls

Mow you can use this ONE power-feed shop to turn
rough lumber inte moldings, trim, flooring, furniture
L popular patterms. RIP-PLANE-MOLD . . . sepa-
rately or all at once with a single molor. Low Cost
. You cam own this power ool for only $50 down.

30-Day FREE Trial! exciming Facts
NO OBLIGATION-NO SALESMAN WILL CALL

RUSH COUPON  FOLEY-BELSAW CO.

{gpg_ig__ RAREAS GFY. WO ety

Yo
LT Kansas Ciy, Mo. 64111
Please send me complete facts about
D YES PLANER - MOLDER - SAW and
details about J0-day trial offer

FOLK ART COMES TO LIFE
{Continued from 207

Garrett wanted to see how many items
he could get to run at the same time.
When you throw the switch, it looks as
if the whirling wheals themsalves are
pulling together to produce the power.
Therein lies the secret of much of Gar-
retit’s work: The recipient of power
appaars to be the producer. The real
power of “"Machinery” and of his other
works is hidden under the table. It is
usually a discarded fan motor.
Besides his illusions as to the source
of power, Garrett uses wvery simple
devices to create movement in several
different directions in a single work. In
his “John Henry, the Stesl Driving
Man,"” power from the motor is trans-
mitted all over the tabletop before it
finally tums a flywheel on which a
small, barely wvisible rod has been
attached. It is this rod revolving on the
wheal that rises and lifts the arm of

John Henry, then slips free, allowing
the arm and hammer to fall. The piece
illustrates the modern challenge of man
against the machine.

Garrett's carvings richly portray ev-
eryday actions performed by his fig-
ures. In “"Waterworks,” for example,
two workers are sitting together; one
has a wrench in his hand, while his
partner appears to be having lunch.

When Garrett is not busy planning a
complicated multi-movemant model, he
spends his time carving figures and
toys for the many children in his clan.
The tractor at the beginning of this sto-
ry, complete with sparkplug wire and a
plow, is a striking example—one of a
series of farm implements.

Miniature rocking horses are another
Garrett specialty. His horses are about
6 in. high and have small riders atop
them. Garmrett’s whimsical way with
people carries over in his portrayal of
the horses—many of them are paintad
with colorful polka dots.

gy is seen in "John Henry.” This man is
one of Garrett’s favorite folk herces.

One of Garrett's smaller works is a
pen of polka-dotted farm animals. More
exotic-looking polka-dotted animals
that resemble giraffes have also been in
Garrett's domain. Animals with muz-
zles made of such items as pencil clips
are also part of his menagerie.

Many of Garrett's works are now in
the permanent collection of the High
Museumn of Art in Atlanta, Ga. For
more information about the artist and
his works, write to the Alexander Gal-
lery, 3060 Pharr Court North, N.W.,
Atlanta, Ga. 30305. ™

Providing Garrett's works for photography: High
Mu-mofM 1280 Peachires 5t. N.E.. Atlanta,
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UPDATE

The ‘wrong-way’ jet

set of “wrong-way” forward-swept
wings were mounted on Grum-

man's X-29 jet earlier this year, leaving the
equally oad canard stabilizer and the stan-
dard jet engine the only major parns not yet
instafied. The X-29 & o make s firsy test
flight within a year

The forward sweep Isn'Ta new idea—the
Gemans used it in World War ll—but the
X-29 is expected to make it 3 standard of
design by the 1990

Forwvard-swept wings give a plane far
more lift than standard rear-sweep [ypes
They also provide more fuel econommy. But
that extra ift puts too much stress on the
wings. To overcome it, the Gemans made
very heavy wings, which tended o add 5o
much weight that 3l lift advantage was lost.
But Grumman's X-£9 uses graphite compos-
I matenials which make the wings bath
light and strong.

EEE—— COMMUNICATIONS

A case for communication

u're stranded deep in the wilds of Bra-
v':l with the nearest telephone a lifetime
away. et within minutes you're in ouch
with civilization, calling for help—thanks o
your luggage It's NASAS new remole
communications systerm, which fits into o
sultcases. One holds 2 collapsible antenna,
the cther a ranscener and display terminal
Link it to a 1.2-volt bamery, aim the antenna at

POPULAR MECHANICS = MAY 1983

Grumman's X-29 forward-swept-wi recetves extra lift and fuel efficiency from the
uﬂ:ﬁduﬂﬂ:ﬂmﬂ:ﬂrﬁtﬂﬂhﬁhmmﬂﬁhw

Foggy notion

AFHIDE'S skill is never challenged maore
tham in soupy weather, which s
what makes Instrument Flight Research’s
Metegrological Condition Simulator (MCS)
S0 intriguing. It's designed o et a pilot rain
in foggy conditions while flying on a safe
clear day. He goes up with an instructor, JUMF TRAINER
whao holds the microprocessor-based simu- Marine Corps pllots who mowve from
lator, The pilol wears glasses wired o the other types of alrcraft to the Harrier I,
simulator, He can see the instruments clear- which takes off vertically. “m
4 h : training on fMight mm
|1|f. but his PEI'FP"!EFE" VISION IS fEh?gE‘d t!'j' the McDonnell Douglas has w
giasses o simulate condiions ranging from two-seat training version the jet
2ero o one-mile visibility. The fogging of the fighter. The Is expected to

announce a later this
glasses i Caused in much the same way as The manufacturer says it could

numbers fom on 3 digital watch—pixel by the first trainer airborne by 1985,
e,

MNASA'S ATS-3 sateliite, and you wall quickly
be typing out a message (hat (akes minutes
o fiy across the world NASA, which has
tested the device using its tracking stations o
receive the messages, says pilots of all air-
craft wall find it useful. The Coast Guard and
Drug Enforcemnent Agency are ako expect-
ed 10 pud such 3 CommUrications system on
hre.




Sneaky missile outwits tanks
Tus new antitank missie doesn’t go where you aim it As soon as
it's fired from it Dazooka-like launching e, it 200ms up about
3 feet above your line of sight and sails Clear over an enemy Lank.
Ar embarrassing miss? Not at all. When a proximity fuse in the
missie’s warhead senses the presence of a ank or other armored
vehicle beneath |t an explosive charge i fired dowrwand at a 30°
angle, blasting the unsuspecting quany from above
Developed for the Swedish armed forces by Bofors Ondnance, the
new missile is called BILL [for Bofors infantry Light and Lethal). It's the

'*‘.It.;"'. -

e

first in a senes of socalled “top aftack™ weapons designed 1o take
advaniage of the long-known fad that huge battle tanks are much
more vulnerable o fire from above than fram the front. Frontal amor
is very heawy—as much as B inches thick—in order to provide mas-
imum protection from the usual head-on assault. On the other hand,
the metal plating over the gun e, engine comparment and other
upper areas s relatvely thin 1o save weight in places where enemy
attack is not expectdd at all.

The downward-firing BILL thus strikes a tank at its weakest point,

FRONT/REAR PROGRAMMABLE
B AUTOMOTIVE RADIO CONTROLS SEATS
HEAR
ELECTRONIC i) INTELLIVISION

: . ENGINE MAND /
Detroit wires new cars CONTROL .
ELECTRONIC (oY) ANTENNA

merican aulo  manufacturers  have E;Eglfgrmn
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long been in love with electronics
But this year's entries at the auto shows are
wired with more spectacular electronics
than ever, Ford has dazzied crowds with i
loaded Contnental Concept 100. And GM is
showing off s Buick Questor Electronic
Concept Vehicle,

The Continental Concept 100 nas a satel-
lite antenna atop s unk o pick up data
from transi navigation satellites. Turm on a
dashboard cathode ray tube (CRT] and you
pick up the car's location on a map that

SONAR
SENSORS

KEYLESS
ENTRY

KEYLESS IGNITION  VWOICE ALERT

Ford's Continental Concept 100 Is loaded with a wide armay of electronic equipment.

shows ameries [0 key locations,

There are no keyholes on the two cars
Just punch up a five-cigil code compuier-
ized keypad on the rear of either car 10

o

-

| esssmssans

uniock the wehicles. Another five-digit key-
pad on the dashboard replaces the ignition

The Ford demo car has a voice alert o
wam you of uniocked
doors, low fuel and other
problems. Or you can gve
VOICE commands [0 stan or
SIOp the Car oF Irn on elec-
[FOHNICS.

In both cams the fuel-
iryecnon is electronic, and so
is overall control of carbure-
tor and engine functions.

There are all kinds of

Electronics in Bulck Questor incude

mﬂﬂ:mmﬂumﬂmﬂmmﬂlm

touches for comfort, includ-
ing electronically adjustable
SEAs and a rear seat buili-in

Intellivision game. And sonar sensors—both
in the front and rea—pick up sudden
obstructions. such as a child running out
oo the street. and rear dangers, such as
another car's bumper thats too close for
comfort during paraliel parking.

To start the electronics in the Buick, you
turn on 2 kaser switch that turns on the com-
puter. The GM car contains all the standard
buttons, including windshiekd wiper, horn,
tum signal and others, on a pad built onto
the steening colurmn. A center console fea-
tures an audio disc player and other comfor
conirols. Both cars are fully operational. Nei-
ther is for sale—just for demanstration.

Editad: Derwnis Eskon

Conribusors: Sheidion M. Gallager, Charles Reina,
Ray Hamilton, Jack Grazier
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ELEVATED PATH OF BILL MISSILE

BILL MISSILE

HIDDEN ENEMY TANK

SHORT PATH OF
FENETRATION

oy
/_"'s’

THIN TOP

| CONVENTIONAL
STRAIGHT-IN
ANTITANK MISSILE

THICK
FRONTAL
ARMOR

' LONG PATH
OF PENETRATION

virtually assuring an instant kill. It offers other advantages. To score a
decisive hit with 3 comentional line-of-sight missile. & gunner must
normally aim at the namow slit between a (&ank's tumret and its hull—a
tough shot

By direct contrast, the BILL's elevated flight path eliminates the need
for precise aiming, allows the gunner to shoat from a low, protected
pasition, and makes it possible 1o hit tErges panialty hidden behind
brush or a hill. The gunner need aim only in the general direction of a
tank and the missile will seek it out. Even if it stnkes the front, its
dowrward-angled charge has a much shorer path of penetration
since it's more nearly perpendicular to the slope of the amor plate

I SPACE

Sailing to the planets

S4-millior-cu-ft. balloon, its clear plastic emelope glittening
in the morming sun, rises slowly, bearing beneath her the nearty
250-pound hemispheric open gondola. The orange and white basket
containg hundreds of tmy sersors and microcomputers, ail taking
measurements of the air around the gondoia. About four hours after
launch, the balloon and its paylcad hover about 97,000 ft. above the
New Mexico desert. A com-
mand from a ground control
radin actvates a switch on
high and the gondola is
released fiom the balloon. s
sudden descent causes a
parachute o pop out of its top
and the fall is siowed © a
graceful rate. 50 s marked
another milestone in NASAS
Galileo program o wvisii a
moon of Jupiter later this
decade [see Technology Lip-
date “Testing By Jovel” page
196, Apr. ‘83]. The test flight,
conducted fast January, let
scientists from Jet Propulsion
Labs and General Electric test
the accuracy of an-board sen-
sors that prowide readouts of air temperature, maoisture, chermical con-
tent and other data. The January test expedition also marked the
maiden voyage of the gondola itself, which will be parachuted onto
one of Jupiter’s moons sometime before the 19905, The gondota will
be dropped again later this year for more tests of the electronic equip-
ment.
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The missile weighs under 60 pounds, including launcher, is readily
portable, requires only 3 two-man team o operate it and has a range
of more than 2,000 yards.

Will the LLS. Army adopt the BILLY Probably not in its present fomm,
but something like it is bound to come. Our closest equivalent, the
Dragon missile, is liked because of its low cost and will be kept in
senvice for a while, aithough it lacks top-attack capability and 5
believed to be ineffective against the |atest Soviet T-72 and T-80 @nks.
Several replacements for the Dragon are cumently under siudy, how-
ever. They are expected to be of the top-attack type and could be
even more deadly than the BILL

I ENERGY

New class of glass
¢ jitsburgh Plate Glass this month is intro-
i ducing an energy-consenving, coated
i glass cafled “Sungate.” The coating lets the
{ sun’s shomt-wave rays come into the home

i while keeping inside the longer wiaves of
1 heat, PPG borowed the idea from i aircraft
| glass division, which has used the plastic-
coated glass concept for years. The coating,
applied in several layers in 4 vacuum cham-
ber, cannot be washed off. FPG says the
coating gives a double-glazed window the
insweation value of a riple-glaze. And the

glass looks perfectly clear
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s MILITARY

Raider's a Whaler of a boat

liding across the river, the 22-
foot boat looks like a friendly
old Boston Whaler, but those guns
poirting from her gurwales fire
something deadlier than harpoons
Ramo InC. has taken the practically
unsinkable Whaler hull and mamed
it o M2HB 127-mm machine
guns—a marmage which Janes
Defence Review calls “an exciting
exampie af synergism.” The Raider
fs easily as maneuverable as any
patrol craft in the free wiorid, but it's
much harder to knock out of the
water, Made of lightweight fiber-
glass, the Raider can bomb along at
40 knots jand that's fully loaded with 6,500
pounds of men, machine guns, fuel, amrmiu-
nition and radar), It's powered by twin John-
son 140-hp outboard engines,
Gunnery stations fore and aft are shiefded
with movable metal devices that run along a

track 50 the gunner can aim in any direction
Between the two gun slofs is a command
siation that houses a hydraulic steenng sys-
tern and varous controls. The stabon can be
outfited with a radar tower and &00.000
candle-power spotlight for drug enforce-

ment or other patrols. The Raider, with a
120-gallon below-deck fuel tank has a
range of 250 nautical miles. And it even
boasts fuel economy—the boat uses 16 gal-
lons per hour at cruising speed and 23 gal-
lons at wop speed.

e ULTRALIGHTS _

212

Police ultralight patrols at 800 feet In Monterey Park, Cailf,
Hang ‘em high

liformia criminals may one day receive ulralight serwences. That
is, the police closing in on them may be fiying ulralights. Right
now the low-fMlying craft with their 30- to 35-hp puil-start engines are
doing traffic patrol and recon duty in Monterey Park, Calif, You don't
need a licerse o fiy an wlralight, but the poiice are following the spirit
of the law and using a licensed pilot
The Monterey Park craft cost under 59,000 to buy and less than 57
an hour (o operate. However, the ulralight's imitations include siow
speed—35 mph tops—and limited clearance; it can't fly mwuch higher
thar BOO feet. Still, the craft can land in a 75-foot swip. and that
advantage has permitted Monterey Park to create four landing-takeoff
sites around town. Several southern Califomia fire watch patrols are
also using ultralights o try 1o spot the marty fires that plague residen-
tial areas.

. INVENTION

The big doughnut

wdue University engi-

neers are putting to-
gether what is expected o
be the world's largest nuche-
ar paricle detector, De-
signed for Fermilab in Bata-
via, ll. the doughnut
shaped paricle detector is
composed of 48 wedge-
shaped modules, each con-
taining a secion of the
doughnut’s detection Sys-
tem. Inside each wedge ane
33 aitemating layers of steel
and semi-conducting com-
posite materal, When bwo
subatomic  particles collide
inside any of the moduies,
the result is a change in the
surface of one of the com-
posite  layers, something
similar to what ocours when
light his a photographic
plate. That's how physicists
will record particle collisions, Vi'hen finished, the ring, which is being
moved module by module, will be four times more powerful than the
ring used at the European atomic agency. where earlier this year
scientists announced discovery of the elusive "W particle which is
responsible for some types of atomic radiation. When the Indiana
doughnut is in place, it will search for smaller particles. L]

S -

Atomic collisions can be measured
In Purdue ring's 48 wedge modules.
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NEXT MONTH IN PM
m New family ‘car’: We drive the

first new minivan.
m PM’s Outdoor Living Guide:
Great yard and more.

m Look what’s in the suitcase:
Have computer, will travel.

m Ultimate sailboarding with a
hydrofoil attachment!

m Summer photo time: Make
your own prints from slides.

BUSECRIFTION BERVICE: ﬁlp-lll; Hwhalnﬂ:l Magnzine will,
apan Hﬂ!ﬁl‘l‘vﬂlu remder of & new or renewal sub-
rdir, undertake N]I'llhuh'l. ul'u:ll- arder 5o s o proe
'I!-ﬂll'-'hll‘tbi ﬂ!hhqhﬂnwmwﬂmm:u
twalve waeki [ this cannot be deme, you will be
E:'Iﬁ ?‘hmlﬂﬂmwlm that will begin your sobscrip-
with & r-qwll- for lm;r further instructions yeu may have
yeur arder,

gﬁuﬂ nhlhrrn. F.D lm:im ﬁhl“ﬂﬁﬂ.hm‘l ;
,\'w e B pmbl:m with yeur subseri R
wrile Joan h-lr Service Depariment . lar
Mechanics, ?-ﬂ. Box 10084, Des Moines, Tows S350,
guleksal service, plesse encloss iwr’l'ﬂll]h' |nke] when writing

vnhrl-m#mnwd hllteqh‘tmhpmh
aIpiration Lo sasure conlinued servioe.

ress all wuch orders to us st
BOAG0.

Popular Mechanics

PO, Box 10080, Des Moines, lowa 50350

Please enier WHFM
YE ' my subscription lo
" POPULAR MECHANICS for:

O 1 year $11.97
0 2 years $21.97

Payment of § is enclosed.
Bill Me
Indtial hens
Hame (please print)
ASdress
TGty State Zip

Your first copy will ba on its way to you in six o
twelva waeks. Watch for it!
A publication of the Hearst Corporation.
Charge orders subject o publisher's acceptance.

(Above prices apply in U.5. & Possassions. only, Canadian
and foreign prices upon request.)

CHANGING ADDRESS?

If you're pdanning to move, please et us know at
least sight weeks before changing your address.
Attach currant address label and fill in your name
and your new address. This will serve o insure
prompt sarvice on your subscription,

Send old label with your name
and new address ba:
POPULAR MECHANICS
F.0. Box 10064, Des Moines, lewa 50350
or call tobl-free: 800-247-3470
Stats of lowa reabdents call: B00-532-1372

MAME

Fieass pant)
NEW ADDRESS,
(i STATE ZIF CODE
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Symibol of Strength, Liberty, ‘Lo

The American ‘Eagle

er, and ‘Pride.

Individually Numbered & Electroplated in

GENUINE 24-K GOLD

Our master craftsmen and artists have created an Eagle Belt Buckle which
will be individually numbered, and electroplated with genuine 24-Karat Gold.
Permanent Registry

Each original owner will be permanently registered in our official archives,
and a certificate of authenticity attesting to the Buckle's gold content will

AT

each order. And, to further protect the integrity of this edition, the

mpany
dies for this buckle will be destroyed at the end of the year, December 31,

1983,

Wear this authentic collector’s buckle as a striking fashion accessory and
unmistakable symbol of your love for your country, Then, hand it on to become

a treasured heirloom as well. Your buckle will be sent 1o you
in a specially designed presentation case and your satisfac-
tion is assured by our unlimited money back guarantee,

LIMIT: FIVE(5)

Order Early For Lower Serial Numbers
Since registry numbers are assigned to each order as it is
received, we strongly urge that you order promptly to
receive the coveted lower numbers that are still available.

Intemational Mail, Dept. BZIF-29

380 Pike Road, Huntingdon Valley, PA 19008
Please send me American Eagle Beli Buckbs(s)
alectropiated in genuine 24-karatl Gold as Indi-
cated bedow:

[J One Eagle Buckle only $7.99 pius §1.75
p&h

' 1 SAVE $21 Two Buckies only §14.99 plus
$2.25 p&h.
' [ SAVE 38.70! Three Buckles only $19.99
plus $2.50 p&h.
[ SAVE $181 Limit of Five Buckles Just $30

EMHL__1PH.IMBM
add 6% sakes tax)

CHARGE IT! [ Visa []American Express
[)Diner's Club [ MasterCard I

[ Exp. Date
Card No.

Signature
MNama

Addrass

City

State Zip
S 1983 Intemational Mail
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,.mewﬂmnmmmcmml
nm" Electrician’s wages against the
MH‘I'IIH']'!H llll'll

2 TRAIM AT HOME M SPARE TIME
Mfake cuirs money mospore lime while you train for a fulls
timie jok, Pha odd jobs far friesds omd neighbors. Save
money doing your own electrical worl. Learn everyrhing
fran repadrs anid manviciatios D complene ool msal-
Ealics, h._-| previois cxpemence needed. I-\m'ymmn. ex.
plained in eay-lo-nadereand Ian.{,l-!l.'.# with pleniy of
dramings, dingrams omd  photos. Tools, malenal, fest
equepment mcinded with course. Approved lof Velerans
and G 1, Be ready fo dake alesd any eleciiiciafn ﬁui'n-_
img examunation offensd by abale, oy of mhﬂll' 2
Mo cosi, no ohigaiion. no salssman wil Eal A

(***" ELECTRICIAN

<HAL COURON TODAYT _
BESS eeivician schaol, papt. Poosa J‘W“"

| st e | IO Coaber, Scramion, PA TR51S
Rush ires facts that % hw | Can train ol koms v,
in b ans glasind b I
| wame 1

Learn how to Program and Use

PERSONAL COMPUTERS

How al Home i Spere Time, you can leam o4
arything you always wanisd io know aboul
sonal computars, How 10 program in BASIC
How bo undersiand ant use BASIC commands
How to write and run your own rograms, How
o adapt exisling software [0 your nesds
Camplede Course includes Your Own Cempuler
Mo than just Bnaiher BrograMming manual,
“=m fhiz I8 a comprahansive homeshedy course
wriilen by exparts Ho nead o guil your job or
- gt You bparm evanylhang right fnoyour own
home, without attending a single class! And
to give you hands-on axparance. wa mohnda
your own computer—ihe Temex 1000 with 16k
memory module —plus cassetie recorder 5
YOU RN SAE your programs on fapa Sand for

f

Fnl Fldi H‘ﬂl E'IEFH Today'

—--—-———1

“COMPUTER TRAINING test Poois

I amaci wmr | SCranion. PA 18818 I
l LT T g |
R I
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Frar mm;, bog home

economic way of life. |

1% WIRH Wni

oot than comparable models from
manufacturers.

Why? Because Lincoln Log homes are pre-

mdjor

e the cost of log homes and restricts freedom to
customize or comect errors on-the-job

even get roof svstem. hardware and nails). And a
wide range of aptions ks available for vou to add
ater, if vou desire,

Write for vour Lincaln Logs plans kit Send
vour fiame, address and telephone number. with

SUPER BARGAIN SPECIALS!

l’uwutful Permanent Magnet
Motor/Generator

ma e $14,95
Broped i
Continasrind 0.5
Witk Bebdgs Wesiitier 51650
* [TEM 10-1028 - - Runs on 12 fo 120-v. AC or DC.
{ Rectifier req. for AL ). Very powsrfol for ity size.
Torgue 50 in.foz. ot &500-RPM. 5. 5-amps. Mo lood
speed, o5 motor, 1,000 1e 10,000-RPM. Reversible
retotion, As gerargior, use wind, pedol, water power to
proghace 1 3-wolts gf RE0-RPM, Zd-volts aof Z000-RPM.
Boll bearing sgoipped. Shalt 15/32° dem., 2-3/4"
long, threoded eed, Oell wipw 3 diom. x 7-1/4"
Brod Hem

including shoft. [ 3-177 B )

Waterproof
All-Steel
.50 Cal.

Ammo Boxes

a1 $8.49

Propaid i Cant. W54
* ITEM 1-1038 - - Gerwine U5 Gow'r, fswe, beowy
gouge steel omma boaet. Mot imporied, lightwwight
copies. Tight sealing lid with rubber gosket, Woterprool
protection for bools, comera geor. Fishing tockhe, woly-

obles. amma, imparion? papers, efc, Corry handle Folds

flush, 11-304" 2 7-1 047w =170, | & B, )

Send $1.00 For 100 Page
Equipment Catalog

2 -1 ek pr Aot < 8
IIIII‘I.I.II CENTER
Dept. PM-053  Lincaln, NE GBS0

Build Yourself the Simple Life.
For Less.

il ook
b Limoein Logs Lid. We feabure 3 lower totad erectad

engineened — nol precut or numbered, which adds

Lincoln Log hame packages are complete (voul

16053 Riverside Drive
Chestertown, MY, 12817

* check or money order for $6.00, to the address
befow: Or call B00-833-2461 (in New York State call
SHE-404-2426), MasterCand and Visa accepted

Exclusive Dealership Territories Available

e o i

Lincaln Logs Lt

m KM BET Kool Mate 310005, KM 2110 voll powsr
converter {optional) Plus $5.00 postage & Handling each.
WY, mid sales fax.
JAP Enterprises
5201 Clarendon Rd Rm 3A,
Brooklyn M.Y., 11203,

FOLDING SAWHORSE °

This new design folds for storage.
Light yet durable, ideal for the
work shop with limited space or
apartment.

Send $6.95 for assembly plans.

£19.95 plus $6.75 shipping and
handling for complete unit.
Winois resbdents please add 5% sales tan

ONTEK CORP.

P.O., BOX 6769
ROCKFORD, IL 61125

.2l shanks i WH‘IHI“IJ
12-Teal Seb G1 cost ‘T3 now
14-Teal 56l 61 cost V126 now
Save Even Moie, Bolh Sels now
Two V38 Sty [Limited Tiine]

I.F.l SIMI.ISHITH Dept. “;I

Camplete plans & spscs
@n how to bulld or

by - dise. prices on
parts, kifn, tn-llrl-ﬂ.

%? E TIPPED
AL 4" shank

Maba Basutilul drmears 3nd decos Ninwve
poinis with this large be. Cwer 100
cutiovn avaslable, sard 81 (redundabla
wiilh: fargl] or ] foe cosmplate caialog
SErmisction guaransesd Visa, MoC

sm
H &S TOOL CO. 108 Minna 51, Dapt. 418
San Francisco, 0A 41053786, (415 567.72T8

Af Lazt & New Amazingly Simpls
GAS TURBINE

JET ENElNE
Eenmth 18- wr'ﬂih.

Fuseli Gasaline or
“m.-:n‘ Dammaem | devalaps 30

Puta,
.l -rh clandén. mm T matal l.1|'H|I| um-ﬂh'mﬁ
Ettachment.

I
For mis ®n small rec nltluj ll.

ran

nw.mmﬁ_:'ul_

SANOY SCIENTIFIC "un.'"ﬂuﬁ
KILL THAT RUST!

With fantastic POR-15. the space-age product hat
sfops rust for good. Just paint Aghl over st and
walch il disappear Dnes fo a rock-hard silver finsh
which won't shatter. crack or peel Accepis all painis,
cAn ba sanded 1 guar cowers B8 =g . Fully
guaranteed, aksy And sale touse Product idormation
and directions with every guart Visa and M/C ok

E21. 05/ QUART, 71.00/BALLON. POSTABE-PMID

STAN COLEMAN, INE. Lmﬂ‘&llﬁ,ﬂ"

Morrigiown, NJ 07960 BO0-526-0786




ESTABLESHED | J45

Solve your
Hauling Problems

Standard Dump Front

Call Toll Free ﬁ 1-B00-243-8550
For Free Color Brochures

Hayes Equipment Corporation
P.O. Box 526 PM
Unignville, CT 06085

£ [982 HAYES

For more IMormatian:

Send $6.00 tor 80-page brochure and or §7.95 for gendesic

plan book lo: Cathedralite Domes, Inc.
P.0. Box 2400, White City, DR !THJ-%

Telephone (800) 538-0782 « in Dregen (503) 28
TELEX: 176870 CATHDOMES

€ CATHEDRALITE

BUILD YOUR OWN
Pﬂﬂ‘l‘ﬂﬂﬂ MT. .

AND SAVE 51000 OR MORE
WITH EASY TO ASSEMBLE KITS.

Economical, safe and practically indes-
tructible. Ideal for family parties, fishing
or swimming.

4 models to choose from. 17, 207, 21" and
24" lengths.

Polyethylena pontoon sections are ure-
thane foam filled. Retalns bouyancy sven
il punctured. Highly resistant to abrasion
and Impact.

Pontoons are maintenance free, colorfast
—Never neads painting.

Assembly requires no special tools or
equipment. Takes only 12 to 16 hours to
completa,

All kit components are of galvanized stesl
of marine grade aluminum.

Kit contains pontoons, frame, motor
maount, helm statlion, stearing, railing and
hardwara,

Send 52.00 for complate information.

CALL TOLL FREE
1-800-351-1363
In Texas call;: 815-843-2517
ROTOCAST FLOTATION PRODUCTS
P.O. BOX 1058, DEPT. PM
BROWNWOOD, TEXAS T680M

GIANT CHESS SET

5 X 5 BOARD - 1¥2" PIECES
KITS AND COMPLETE 5ETS AVAILABLE
PLANS ARE ACTUAL SLZE - TRACE ONTO YOUR WORK
OUR PLANS USE COMMON TOOLS FOUND DN MOST HOMES
LPSES EASY BUTLDIMNG TECHMIQUES
WRITE TO: HEFTWOOD COLLECTION
B TO00-8%: DEFT. A
REDONDO BEACH, CA, 91277
| | ENCLDSED, §5.00 FOR MY COMPLETE FLANS
[ ) ENCLOSED. 51.00 FOR MORE INFORMATION

ALL FOR LESS THAN 20¢ PER PLAN

A magerine for both nowice and
veieran bringing yoo over 75 project
plans per year.. for building the best
ol Early American, Shaker, English,
Contemporsry  furnitore,  chocks,
1ovs, lamps, gifts and moch more...

Pl U Regular articles on shop tips.
jig-building. finishing technigues
and money -making ideas

mm —-HftIZIH

Frxeruu 'I1I3.".i 1 e — 514 .E‘-.'aars- 526 o0
Please make payment m U S Funds|

The Woodworkers Journal

PO BOX 1629-315  NEW MILFORD, CT 06778

!
|

MAME e

ADDRESS __
L= | 3 P—— _ETATE. ___ AP,

eerrte ) rek 0F o e med ot e s —m—

-—-—-———_—

| FREE GOLF |

CATI.I.OG

£
g
3
>

~ AMAZING <~

SCIENTIFIC and ELECTRONIC

X~ DEVICES . —+—

PHASER shockowave and invisile FQHCEF‘IELGM

tors. LASERS for weapons, culting, ,f.hg'
halography and special effects. par
aralons detectors, 10M, HIGH \"DLT.!LEE.

and
HIGH FREQUENCY TESLA COILS and LIGHTNING gan-
erziors. TRANSMITTERS and CONTROL devices for se-

' mirusion delaction, nature "
PLUS PLUS INFRASONICS. ULTRASONICS, ENERGY,
CHEMICAL and PERSONAL PROTECTION and SAFETY
fwcea SEND $1 for catalog of plans, kits and complel-

INFORMATION UNLIMITED, INC.
P.0. Box 716, Dept. MB

Amberst, N, H. 03031




Build this beautiful
Dome Home

5 - - ] o -~ :
Enjoy super atfordable payments
and low energy bills
Save up bo 60% on building costs and up 1o 50% an
utitees. Beautihul Monterey Domes geodasic home
hils Are axligmely energy-elficienl, unbelievably
strong. sarihquake resistant, and easy 1o aasambla
No special tools or skills necessary Our unigue
patented busiding sysiem makes homs construction
& reality for the novice
Monterey Chames pre-cul. color-coded shell pack-
ages siart at $3565 Models up 103 500 sg 1t
Sand lor aur exciling colgr Catalog & Plang Book —
over 30 laci-filled pages ol beautiful aflordable
homes
‘Write today! Monletey Domes, Inc., 1760 Chicago

Depl. AQ-5, Riversids, Calil, 92517
L 2 N _J§ N _§ N N _§N ]
0O Aush me your 80 page CATALOG & PLANS
BOOK. Enclosed in $8.00, poslage included.
l 0 Ao ssnd your ASSEMBLY MANUAL a7 s sddi-

lional §5.00. l
NAME
| socomess []

CITY, STATE, Zip
Mail To: MONTEREY DOMES, INC

17860 Chicage. Dept. AG-5
Aiverside, Calll. 52517

NEW
TILLER

2 (GARDENING?|

S0 GENTLE RUNS SINGLE HANDED
WONT BOUNCE OR JUMP

Tiie doeg brom 18 Waeds tasl from 17
1o 12 inches wige 18 7 inches wiss

Tidla in reugh s Hﬂh‘lﬂ'

'Won | lbounce.

ATCO'S REVOLUTIOMARY MEW SYSTEM OF
TILLAGE GIVES YOU GIANT PEPPERS, OMIONS,
POTATOES AND CARROTS [ENDORSED BY DEPT,
OF AGAICULTURE),

THAT S WHAT THEY LL SAY WHEN YOU G
TOMATOES THE SIZE OF GRAPEFRUIT

Gilves you Mo power par pound Ihen Bny other e .
Bullt rugged lor commertisl uss with 16 & djuaiman i o
opersiod combor! and belter Wisgs ..
delecis lor s long as you own il ..

Higime sarvice « o ¥ day money beck irial
w-mmm"ﬂhmm“lm

Write: Alleniown Tiler Co. o'o Allenkorwn Feed Co.
Main Sirsel Aleriown, New Jervey 00501 Dept P

HUMUNGUS!

216

SAVE up to 90%

GOVT. SURPLUS

=I I Surplus and oiher bargains galore!

| Imdusiral, mig | manng, aecral,

AN o WArOWare. A eus ot RoBoy-
1T i6l, machasic, hancyman. ouldoors
SERMLES man. Que 3818 Annual Catalog
CATALDE ool Send 51 Pocay (decuclibie from
e RN P omer of $10 0 mor)
_—r
o === AIRBORNE SALES CO.

e 8500 Sintar O, Depl. PMEX

g~ PO Beee 2727, Cubvar City, CA 50230

building materials. Mo weiding, no fi-

Tundabls on
purchass of "0

Train st hame in spare Hme. Hﬂwhun-pr|
eourse. Mo special talent requined, We show you

1: K (Excapd In Mebhraska call (403} §71-4909
1 CALL ANYTIME — Dpsriors [ ke -:n:- call 74 houm a un;.,

"rh'F'H 7 tays B weok. Mo cost, Mo obligetion, Mo aslsw=an will call
[ NORTH AMERICAN SCHOOL OF

HYDRO-RAT AIRBOAT
Speod 25 MPH, using slock Brigps &

Stration or Tecumseh sngine
Simple conslruclion, wing cammion

barplass
Imfo. bookiet ', re-

plani
ROCKY MOUNTAIN AIRBOATE-P.0. Bex §18-A Morgan. Utah, BA0SD

HOME BEERMAKING

It's Fuiri, ALY, and economical o
brew your own great-tasting
beer at home. We feature an ex-
temsive line of the finest equip-
ment, ingredients, books, and
more. Send for FREE CATALODG.
William's Brewing, Box 461-PM
Dakland, CA 94604.

rience needed. Tools and materiaks inchuded with |

-mnn. rowizdo it LEARN DRAFTING!
.t'r HI‘JIEH

irr;ttllzgllli I:aﬂﬂ 228- 2“2“)"0'!“ "_'J |

I
| aea PRTET I DDy
I

DREAFTENG, |
L oan e ek e Wewpr e, G 8§

R L Tl T m———
dad higer =i CARNDT CHAMBE
AMEUNTION Made of mar

e LETE 1A onpram. CAN
X Beiwih] haed fedbed paril Gor

PRLE CATALDG of gret 80 affere=r moseis
Mol whwe WU (BEVT 46 ROTORATIC. COYLAN-300

| trw coLLECTORS ARMOURY, s, Dapl P -
I i:l:l'SLl‘Eﬂ‘ﬁ Lir\lf il"‘ﬂfﬂl% '\!I‘G.IMR 3]

White's Instrumants delect S
e Ao S I0's et B oles- AND A FREE CATALOG CALL TOLL FREE
from 579,05 by LS. Palsnts 1-800/547-8811 PA-3
WHITE'S ELECTROMICE, NC. 1011 Plesssni Velley Rd., Swest Homs, OR 87284
GREAT SAUSAGE RECIPES [ IS
227 page illustrated book explains sausage LOG SPLITTER!

maki s home curing and smolking of mesat,
hwliun%ﬁlh M‘Imr.r‘fehtfmamlmﬂ
mmwmmmmmmmmn
For yours, send

TMSIUSILGEIIMEH
177-6 Military Road - Buffalo, NLY. 14207

Oy 54995 plus $8 p & h lor
" adaptable cona. or $99 8%
plus$10 ready-to-attach 10 hub af
AT Of g truck (gpécily vahecle } Pa —
sond 6% sales lax Freenlo—iend stampad
self addressed envelope Good Produchs,

Roule 3 Box BE-A PM. Wutziown, Pa. 19530

LEARN - ‘'THE DRAKE METHOD"
YOUR CAR MADE SHOWROOM NEW 111111111

ﬂhp by s meruchons by
;"m\‘:‘ A sengiing SOOKLET o Mo 5
T e your car
- ORADER "r‘GuHE TODAY - SEND DMLY $4.85 111
Dumnndptu;;u Company
Cuyahoga Fallz, Ohia 44223

BUILD THIS BEAUTIFUL
D-qw#mwnnﬂnﬂmm i
bohied ior easy Essemblng, HONMgE and
T
Mada Inom slialand s enber Sl
hand oo corarirucssn

PATTERNE with nsinscions

Send money ordes: 5800
G. Savard,

Baox Ta3
Oimbaria, ©

ﬂ_luLU? THIS TRAILER KIT

18", For parsonsl Uss or Resale. Heavy duty
sienl précul. 7000 b
akrs. Guaramesd, Haul
hay. cars, Iractor
fnight, abe. Sand 53.00
for brochure, maskatng
N idmas, parts catalog sl

TFIAILEFI MAKER 1229 Nu Juﬂerm

PRINTFORPRBFIT

Cards, sialanary avvalopes
advertising, labels, hokets, Q5L
CaOE, ANROUNCEMBNET Qrewiing
sympathy. prayer cards. ksgs.
e, Save money

Chaen & Prinding Business

W Sunply weryEhing direci
Bigen faciory,. Easy minscians
Also raised preving ik engraving
Have home shop Add 1o incame
Tend §1 00 for catalog

Kelney Pressss. Dopl B3-BE _ Merden CT 06450

_1)-

FOR AUTHORIZED TV RECEPTION OMLY

Satelllte TV

Price Breakthru!

Bost Sar TV conaumering
availabln revaaly !m\'lt:: mm&:l

microwave atem
w&‘i 101, anterna, §28 .?‘lﬂﬂn
cafvar. Latest 1983 easy-to-undersiand
infa &n dozens of top reted sources, best A
Erio#s on eguipmant, kits, plans, riable tam

11", |||ull1'll;-||d #9.98 -pnlh im'l‘l Eﬂlwﬂ"ﬁ e A
Smith Co.. Deptl. 1005, Mt. Clamens,

i 14.572-

8 .'1 !'.l F-E CT

PUMPS -

Heavy lﬂr ball Iurlu pamp. Al mlﬂ ru!-
i proal Type XB, Stainiess shall. Use Wy

200 GPH high ot J\m
PH 29" wall_ 5,200 GPH max. 144" in;
17 oul, Beil or direct drive. $21,95
ype P won't rust or clog. Bromze bear-
ing. Ta 2, lw GI'H 17iin; 37 oul. 515,95

Bk G ates

uamm 80 Hwy 206, Bells Meag. N1 00507
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Pnﬂlbh Steam Cleaner
Steam in B0 seconds
CLEAN:

Engines. Alr Fillers, Lawn Mowers.
3yumgtﬂrmmhhul coils, Usas
liguid e fred, Wisl 120 b,
Auiliary pumf.l required on water
prassure.
} WEDCO MFQ. INC., Depl. M-12
240 Waesl Brondway, Jackson, WY E3001

4 CALL TOLL FREE NOW!

. AMAZING VINYL REPAIR

: —$10 10 $20 in an hour!

Big earmings. repeat business Car
shops. homes, motels, restauran!s,
£ pars, etc. FREE FACTS BY MAIL
Call tull free 1-B00-621-6633 (. 1-800-572-0444)
ar write VIF, 2021 Montrose, Depl. 182, Chicago, IL 60618

E W
:I.lluln'ﬂlII mbout carmer in Acceunting. [ye) | ] -@".}'
Baan f 1 Sand ko =

seping. Tax Ruturns. Sena 1oi | olry cosst

]
1
1
| CALL TOLL-FAEE 1.800-228-2028 ] o 3% !
i
axel

(Excepd bn Wabrayia coll {802) 5798900/ Exl. 350)
ALL ARFTINE ~Ogsiiadss B Uie i D0 3o S 4 Sl
T dwym & Wk Wy egn Moﬁlp e Mo ouEenms wil pal
mhlﬂl AMERITAN SCHEIL OF ACCOURTIRG, Depl PROAY
Vcraied i Mabwma ey Findy Doweci = L8001 Camizoss [ | Mewpoe! Beach CA G068

N

BeGRez IN ACCOUNTING!

[TICCTITTE N Thousands now stadying for,

LIRS ASH degrees. (hver 815 millisn

TR studenls wrrolled i 1% ginge

il call 481, Fully secreditid, Approved

far G l's and Velorass.

'_] Centerfor Studiss, Dot PR .
I8 Accountng Canler, Scranion, PR 18515

Once you have an air com- You can do all these
pressor in your home things with this versatile

shop, vou'll wonder how 1-hp compressor and, hap- R RAILS
you ever got along with- pily, you can build it for For Your Home
outit. You can spray paint less than $200. ™ argen
with i1it. You can inflate _

swimming gear, toys, auto ; 08 . Man Srew, o U3 A Lo P . 40873

Compressor evacuates car's
airconditioning system prior

and garden tractor tires.

More important, you can i 110 VOLT A.C. GENERATORS
POTLALL, Yol €411 to adding new refrigerant (far e ey
sandblast parts and rivets left). At left, routine inflation of walts, W, HWUTM':'L&I-I « 10, W&n:mm«
i - . Oiparat M. . 18, =
in metal scams. You can tires saves trip to gas sta- Vica. Guarantaed 6 manths, 339600, Spacial Prce Now
. z 52900, add $9.50 for postage and handling per unil. Sand
blow-clean fine mecha- tion. for our free catalog. This is our 33rd year
VIRDEN PERMA-BILT COMPANY, P.O. BDYX T152PM
nisms and, with PM’s unit B2 MAYS AVE. AMARILO, TEXAS 7910
you can vacuum pump
your car’'s airconditioning HOW TO ORDER PLANS — o e s e s g e
T - . o0 1 ] ,._-———-----
system prior to adding | Send check or money order l \ mummmm‘; i
Freon—something  you | for $5.95 to Air Compressor, THiNGS & IDERS S |
can’t do with most ordi- | Popular Mechanics Plans Li- STORES G CATALOGS ANYWHERE® Burges pries on sreryibi

i ocenme T | brary, Box 1014, Radio City b e e v ]
nary alr compressors. Fl- [ | | ELECTRONICS
; e Station, New York, N.Y.|]| ! | A

7, this it features a
nally, this unit fea 10101. Allow two to three

filter/water trap—which | oo "o doivery: for first- | | |

. 323
L Plattsbungh, N¥_ 12001 I
-.----------

most commercial air com- extra. - rﬁ"'i:“,::m-r;;u.,. R 2=
pl'ESSﬂ s, ﬁ tmariews [Seremsin . ..... 1;;2
Popular Mechanics is a publication of Hearst Mag- E‘E}‘Eﬂﬁ:!w :EE
PM ﬂ,IH COMFHESSOH azines, a division of the Hearst Corparation m‘ sy e
i u.-.-?'ﬁ" 5]
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CLASSIFIED ADVERTISEMENTS

Sophle Gronowicz, Classified Sales Manager

Kathy Cusumano, Classified Service Manager

Rate: $5.70 par word payable in advance each insertion. Minimum insertion ten words. Bold face capitalized words—3%1.00 per word additional {Flrs‘t
word set in Bold Face at no extra charge, Zip Code Free.) The next available issue to place an advertisemnent in America's No. 1 Classified Section is

JULY. The closing is MAY 5th.

Send remittance payable and order to Popular Mechanics, Classified Department, 224 Wast 57th Streat, New York, New York 10019, Please
indicate Heading under which ad is 1o appear. As a consumer service and in cooperation with our mail-crder adveriisers who use post office box
addresses for their convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing their

complate names and streal addresses.

Advertisers using P.O. Box number must furnish complete name and street address for our records.
To avold delay In the publication of your ad, please send descriptive materials with your request.

AUTOMOBILES

FRAEE GASOLINE Receie fres and legal exirs gas. Sand
$32.85] M-8 Enginearing, P.O. Box 411, South Whitiey, |N
4ETET

CARCATURES. Your Car, Full Color. Sand Phodo {Rethurn-
o) With §15.00 Te: R, Moatw, 8140 Hettanbarger, Warren, MI
AB0G

ELECTRICAL DHAGMOSIS Personahized Help On Your
Particular Vehicle. Shorts, Open Circuits, Lights, Gauges,
Charging Systems. Slarting, Any Other Electical Device o
Problem, Complete Schematic, Case Hisiories. Describe
Problem, Make, Year, Model Cars, Trucks, Vans. $5.00
Guararssd, Jarry's Aulo Elect, 3586 Adema Ave., San

Diego, CA. 02116,

SAVE GABOLINE!! Bypass polluticn devices - - eaally,
revernibly! Posco (GB-5), LaGrangeville, NY 12540

HIGH Mibeags Carburetors, Free Details. Bow 86, Draper,
Litah 84020-0586,

OLD CAR FANS: subscrbe to HEMMINGS WOTOR

140, Bax 100, Dll'lﬂrl'lﬂ'hﬂ Verrmont 05201

SAVE YOUR ENGINE, STOP ENGINE KNOCKING AND
PING with the amaring Carter Engine Knock Eliminator,
Works automaticaly, sasy fo insiall, comglets easy
instructians. Warks on ULS, and kmpor cars, trucks, 4=4's,
AV'e §79.95 plus $E.00 tax and shipping. Guaranised! Sorry
o diesels, rotary, odd-fire VE'S of positive ground vehicles,
AMMEC, P.Q. Box 15178, 5L Louss, MO. 63110

SUPERCARBI Fact' Fiction? Free Details! MPG-PMEST,
Bai 2933, Sandusiy, OH. 44870-7133

CHILTOM Domestic, snd Impon Repar, and tune-up

$4.95 sach, Siate car make, model, year. Inchude

00 P. & H Aulo Mamnuals Co., B55 Greenacres Dr,
Sheboygan Falls, W 53085

REDUCED GASOLINE COSTS! Incraase Misage 30%-
5! Bookled $3.00 (Rafundable) Tells How. Absolutely
Lisgal. Fed Enterprisss, Box 103M, 51, George, Utah 84770

"HIGH MILEAGE CARBURETORS, FACT OR FIC-
TION?" Raveaing 3,000 word repor. $2. Chaparral, Box
240-PWES3, Seme Vailley, CA. 53062

UNIGUE Do-t-yoursed CONVERTIBLE, From o PLAIN
hard-top to 8 SPORTY converbble lor UNDER $300.00. Send
$5.00 for piciures and details. Dessgrer Graphes, P.O. Box
1405, Mifothian, Virginia 23113

FRICTION STOPPING now POWERLUP saves maney, fri-
ples enging life, thousand uses: aulomobve, home, marineg,
indfustial, Mirscse lubsicant, panatrant, anti-ecd, concenirat-
B74, Prowo, Utah B4501

87 MPG in CHRYSLER 400 CID HIGH MILEAGE CARBL-
RETOR. Complate Working Plans. KNIESS, R2PM, Bowing
Grean, Massourl 83334

PROPANE/'GASOLINE DUAL-FUELED AUTOMOBILE!
Campssta Plans. instructions and Para Sources lor comvert-
ng your car. §10.00. ADA, Box 673, Concord, NC 28025

ELIMINATE PINGING with Edefirock Yarsjection Water
Injsctor $69.96. AV Waler Transler Sysiem for Injsctor
$59.05. Asd $4.00 Postage and Handling Per ltem. CA Resi-
dents add 6% Sales Tax T.C. Destribubng, Dept. PR, 430
Fourth Ave., San Disgo, GA 92101

ELECTRIC VEHICLES

EVER THOUGHT OF BUILDING AN ELECTRIC CAR?
Complats Catalcg of Parts and Theory. Send $3.00 to: EVC,
Box 25PM, Mechanicabung, PA. 17055

AUTO SUPPLIES & EQUIPMENT

ALTERNATOR Oeneralor Pebullkdng Book Price:
Hadelund Engnesnng, Box 26024, Las Vegas, NV 83124,

"SKIRTING IMSTALLED EASY weth Skifing-Mates®,”
Frea Brochune. Glacier, Box 387, 1. Paul, Minn, 55113

BARGAM RIGS ARE ARCUND — i you knor what 1o ook
for, and whare. Hare are 25 check poimts 1o ook for in a used
RY. Phatocopy is availabie Send for Plan A 5 B4 + 59,00 10:
Popular Mechanics, Box 1014, Radia City Station, Mew York,
NY 10104

MOTORCYCLE
MOTORSCOOTER

YOUR Cwn Shep. 320 Page Book Tells How.
$15.85 Post Pad in USA. M.O. or Bank Cards Only. Two
‘Whes! Horse, 956 So. Geary 51, Albary, Ore. 87221

G0 MART, MIMI-BIKE, MOTORBIKE PARTS. Tires,
Caytchas, biotors and Complete Cans and Min-Blkes i Dis-
court Prices. 314 Hp, motors 5106, 5 Hp. $130. Send $1.00 for
Bookle!, Northern Hydraulics, P.O. Box 1215, Dept. 90503,
‘Burnaville, MN 55337

GO KARTS, Minibikes, ATV's. Kita, Paris. Lowasl Prices,
Cataiog $2.00 Rebundable. Kart Warld, Dept. C., 1488 Manior
Ave., Painogville, Ohio 44077

BICYCLE ENGINE, 175 MPG, 4.5 Lbs 54995, Sand
$1.00. Yiosd, RR1, Box 37, Sauk City, W1 53683

EMGIMES, Lawnmowers, Molorbikes, Go-Kars. Catalog
$1.00, Lovenco-Azusa, Danvillg, 11, 81832

CLOSEDUT! 4-Stroke, Chain-Diven, Pedalabse Motorbios
iplares. S-page, Detailed. Mow only $1.75, Save, Slowped, Box
T84, Columbia Falls, MT 58812

BICYCLE SUPPLIES. Free bargain cataiog. BIKERY, P.C
Bow 12038, Costa Mesa, CA 92627

BICYCLE
& SUPPLI

HANG GLIDING, AVIATION

PARTS: Army Jesp and tuck parts. Spare Pans &
Equipmeri Co., P.O. Box 751, Lexington, Henbucky
405010751

CLYMAR Import car repalr, and fune-up manuals, $70 .05
aach. Sanle car maks, moded, year Include £2.00 P. & H. Auto
Manuals Co., 855 Gresnacres Dr., Sheboygan Falla, Wi
53085

200,000 Mila from your Carl Revealing Report FREE!
Carfavers, 53 Vineyard Avenus, Hightand, New York 12528

TRIKESTER—THREE 'Whesled Two Place Side By Sade,
VW Powerad, 50 MPG. Semi-Enciosed Body, Simple Const.
Information Pack. $2.00, Plans $25.00. P.O. Box 1842, Bonita
Springs, Fla, 23823

VB-V4 Pianas $15.00, MCE, 5E 141 Mill Creed, Shafton, WA
PEsa4

BUY JAPAMESE CAR PARTS WHOLESALE! Example:
DATEUN FENDERS §58.00, ALTERNATORS 520 98, BUM-
PERS $43.00, GRILLES $41.00. Simikar savings other Japa-
nEse cars and trucks. 100's NEW pans in siock Catalog
$300. JPM-Dizcount Auty Parts, Box 2247P, Jobat, IL
k]

INCREDIBLE Engine Protection Increases Gas Milsage.
FREE Information. Petrolon Sales, M, 700 Clirton, Clak Park,
IL B0304

DATSUN AND SAAB PARTS. Large Inventory, Pricad io
Save you Monay, Our Twedfth Yaar in Mallorder Parts. Send
£2.00 for 152 Page Datsun Cataiog, o our 1883 Saab Cata-
log. VISA. MC. Parts order line:  1-B00-448-B358
Parformanca Cars, B316P Jafterson Ave., Newpor News, VA
Z3605.

TRIPLE Gas Mimage Possitie Simple, Easy Modifica-
tiens. Laam Mons: Send $3.00. Kasie Publshars, 2123 Franklin
#B04 KO0, Chicago G0606-700E.

INCREDIBLE MPG Possbie ! Wrie!! ESP-137, 377
Antenor, Pittsbungh, Peana. 15210

AUTOPOD Cargo Trailers, 40 Cu. Fi. Capacity, B0D LB,
Load. Fiberglass Body. Siesl Frama, Stong Asrodynamic
Design. Factory Discount Prices, Froea Brochure, Tha Winber
Company, Box 245, Shawang, Wi, 54168

TIRE Changer — Flans 38, Pars, Complete Unils Avail-
able. M-K3, 2520 Tryon Road, Ashtabuls, Ohis 44004

HYDRAULIC ENGINE HOIST, BUILD YOUR OWN. LIFT
ENGINES, MACHINERY, ECT. SEND 58.00 FOR COM-
PLETE PLANS AND MATERIALS LIST, CHIPPEWA
CRANE, P.O. BOX 108, BARBERTON, OHID 44203

INVALUABLE Boolet! INCREASE THE MONEY YOU
RECEIVE whan trading-in/seliing your wehicle. §4.65 + §1.05
P/H. SATISFACTION QUARANTEED. AED Enterprises, PO
Box 218, Sherwood, OR. 57140, [Need detaila? SASE )

STOP deive shall vibration. Sand §11.85 o kit DSE, PO
Bax 1808, Apply Valey, CA. B2307

FANTASTIC GAS MILEAGEI!! - 11'a Easy! - Details FREE -
[ynaTes BS, 720 Jordan, Rockdond, Hknoia 61108

FREE Water injection Plans! Government design, others!
Almguist, GTSGA, Mslord, Penngyivania 18337,
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ALTERMATOR Siarter Rebuiding Made Ensy. Stad with-
out Capial. Detalls: Box 33, Buftalo, NY 14207

INTERMITTENT WIPER KIT for 77-80 Rabbil, easy instal-
lation, $29.65 AID, Bax 512, Lithe Fery, N.J. 07643

ALARM, BACK-UP, intermitiort BEEP-BEEP. Instalis 15
minutes 10 back-up light or switch. OSHA 0K, Foridhs,
ftrucks, ALY.'s. BAMPLE 50.83 to: Acom Products, Depl
PM-2, Box 21485, Casa Cormeno Station, Concord, GA 84521,
DCaalers Wanied.

FINEST Mew Zaaland lambskin saat covers for cars, vans,
and AW s, also decorator and infam rugs plus apparel. Free
catpiog: call 1-BD0-426-4628 Skonmy's Down Under, PO, Box
BBOGT, Dapl. PM4, Ssaltis, WA 08188,

moloreycle angme.
Bax B70 W, 5L mmcmmm
DESIGN Build Awplanes. Hang Giiders, Simpiifisd Publica-
tions. Brochure 20¢. McCoy Alrcraht, 12820 5. Figusroa, Los
Angehes, CA SO0E1.

B0 ULTRALIGHT AIRCRAFT PLANS! lliustrated Catalog
55,00, Awrofun-M, Salida, CA B5368

"ON FINAL™ 5th dimansional aviation art by Jim Dungey &
Eunning iroem tha el seal n baautdul color, the
bufts delight!! 22 <37 poster £3.50 pius $1.50 ph. Check or
Money Orders to: 5D Art, Box 474, M. Vermon, N.Y. 10550

ULTRALIGHT AIRCRAFT Proven Cross country capabibk-
ty. B0 hour kits. Doalership network with instruction. Color
wnfarmation pack $5.00. Ptarodactyl, Box 191 PM, Watsornilie,
California 95078

HANGAR Construction Puans, Post Truss Designa, Send
your Requirements and 52 for Brochure of Stock Plana.
Pianax, Box 70081, 81, Paul, Minnesata 55107

SPACE & ASTRONAUTS

ANTIGRAVITY Fropulsion Device. Fres Brochural RDA,
Bax 873N, Concond, NC 28025

HOVERCRAFT

AERO-CAR Amazing Hovercrafh built essily with ondinary
tools. Lawnmower engine power, Ciemies one men plus. How-
wrs, Hies forward, backward. Sideways over land'snow 'water.

Complete construction plans and brochure, $9.95. Aarm-
Pmpdl Bom 5118PM. Clirton, New Jersey DBS0S.

HOVERCRAFT Flan ANl Sizes, Catalog $1.00. Universal
Hovercraft, Box 281, Cordova, Iinois 61242

BOOMERANGS— INCREDIBLE RETURNS! You can do
# Exciing spot! Order FREE GATALOG ioday.
Boomeranghdan, 308 Park, Monros, LA 71201




CB-RADIO, TV & HAM EQUIPMENT

POLUCE Scanners, Baarca!, Regency. HPR. Box 19224,
Danver, CO. 80218,

IMPROVE CB PERFORMANCE! Modifcaton hardwars,
ook, plana. Catalog £2.00, CBC nbarnational, Box 31 500M,
Phosnix, AZ B5048

BEARCAT Scanners. Dscounted, CRYSTALS $275
RADIOSALES, 3462 Oakdand, Oshioah, Wis, 54501

CB RADIO Books, Kits, Modifications, Free Catalog. APS,
POB 263PMW, Newporl, Ri 02840

AMATEUR Television Cormetes iits. Catalogus: 3200 (ne-
funclabie). NDSCO, Box 12652, Dallas, Texss T5225.

ELECTRONICS

SATELLITE Receivers, LMA's, Antennas - Bulld And Save -
Sand Slamp For Detmils. MATCO Electronics, Box 31688,
Cadillac, M| 48607

GOVERNMENT Surplus recalvers, iransmitiers, snoopaed-
scoopers, parts. Caleiog 28¢. Meshna, MNahant, Mass,
01908.

BUILD Repair Elacironic Devices. Work with ocver 120 Ded-
iniions, Schematics, Formulas. Demonstrates practical Ce-
mgn and Analysie mathods. Color 2x3 R. Electronica Fefar-
ence 'Wall Chart $5.98. Electronics Raeferenca Inc., 318 Bay
11 Bt, Brookhyn, NY 11228

COMPUTERS

MAKE your computer pay s own wary, Sample newslatier
$1. COMPU-PROFTT, Box 332PW4, Faiffax Station, VA

QUALITY SOFTWARE! Discount Prics! Personal, Smal
Busneas. Infermation: $2 00 SASE. Custom Coampu Solt, 211
3nd 5t GE, Watertown, S0 57201

TRS-80 COMPUTER DISCOUNTS. Lowes! prices any-
whors, Frea price sl Asdio Shack, 1758 M. Delsea Dr,
Vinedand, M. DBIG0, BOG-257-0426,

gramming. Algebra >
CEP, Box 88, Emporia, KS G501,

THMVAA owners. Send for bree lisl of new and exciting iow
cosl softwane, Dynamic, Box 124, Hickeville, N.Y. 11801

STEREO, CASSETTE TAPES, ETC.

RECORD-TAPES! Discounts to 73%; all labals: no pur-
chase obbgations; newsletiens, discoun dividend cerificates;
100%
Main 51, P.O. Box 2000, Dept 1-0563, Mew Rochela, Mew
York 10801.

TV-VIDEO EQUIPMENT
MOTICE: USE OF CERTAIM ITEMS IN THIS
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

VIDED MOVIES. Sold Exchanged.
$5.00. Tower, Cunkirk, MD 20754-0213

ELECTROMIC TV Arfanna. This Electranic Miracke Tumns
Your Crdinary Housa Winng System imo 8 Super Power TV
Antenng Beings in svery Channel Sharp and Clear, Instruc-
Only 5500, JLA. Wheelsr Co., #1202

Big catakogs—mail

PAY TV Amateur TV RECEIVERS. 24 hour mevind, spe-
claly, sports, sic. GUARANTEED FINEST models anywhen,
FREE Brochure. Jank, 632 West Doran, Suite “A", Glendase,
CA 91200, 213956-5830.

BOATS, bl.l'rlﬂm TRAILERS &
KITS

EVINRUDE 1542 Bargains . . . afl sizes . . . Scolt McCulioch
pars . . . 52. handing . . . Electra Maring, §10 Marrick Road,
Lynbrook. New York 11563

BOATKITS - PLANS - PATTEANS - FRAMEPACS -
LARGEST CATALOG - 300 Dwsigns &'/80° - Plywood - Fiber-
- Stesd - Stnp Flanking - POWERBOATS - inboarts -

iars - Sportiishuens

- Phywood - Wood Epoxy -
Mml‘m NY 14180

Frea details. Discount Music Club, 850

BOAT PLAMNE - Frame Kits - Pafierms - H.n:hﬁﬂw

HOBBIESTS! MINIATURISTS] AN Matal Benchiop Power
Tools. Send For Catalopue. Jarmac Mig., POB 2785,
Springtield, 1L 82708

bts Sportfishars, s
ingtruclions especialy for amatews o Essu®

results. Mo Lofling! ~Supples” - Fi - - Pes-
ina - Glugs - Spars - Books. Send 52,00 for Hupe 144-page
catsiog or $4.00 Armail, Includes Free “Boathu Sup-

TOOLE, TOOLS, TOOLS Our 152 page lool catalog con-
taing svarything from screwdrivers fo milling machines, at
Incrodibly low prices. Order our tool catalog for §3.50, and we
will mfund $4 whan you order. IMPARTE, LTD., 9330
Manchester FRoad, 5t Lows, MO 63118, Tollirea [BOO)
2A25-0042. Mastercard Vise.

FIBERGLASS - RESINS - Foams - cloth - spoxiss - mat -
iz, Factory prices - CATALOGUE $1.00 - (Book “COM-
PLETE FIBERGLASSING" 56.00) - Clamcran,
Aguslane, Tonewanda, WY 14150

BOAT KITS - 27 iraterable models - POWER and SAIL -
83, Moided fberglass hulls and decks come

Minnescta 55337, §12-800-3000

BOATBLULDER'S PLANS, Patlems -
Saiiooats, Peoguas. Fishing Boats, Duckboats, 40 modsls.

_MACHINERY, TOOLS & SUPPLIES

SHOPMATE, POWERHOUSE, MCGRAW EDISOM, MAN-
HING BOWRMAN, VILLAGE BLACKSMITH slactric 100f repair
parts. Deco Parts Service, Dept. P, 8122 Gravois, 50 Louls,
MO, B31ES (3143534500,

SILVOD Hardware, 188 pags Hand & Power Tool Catalog
5100, Dept PM3-B, 2205 Richmond St, Philadeiphia, PA
125

FREE industrial Buyers catalog lor home crafaman, Buy
equipment at same LOW prices as larpe indusiris plants.
Tumkey, 36PD, Letchworth St, BuMako, MY 14213

Catalog 28¢. Quidoor Sports, Box 871C, Brentwood, TH
aroer

BOATERS Combination Troling Leveling Fins, Fabricats
Your Owen Draming $3.00. Jamas La‘Viokette, Il Cumberiand,
Sturgeon Bay, Wis 54238

i
CAMPING EQUIPMENT AND TENTS
KEROSENE Cookws, 56008TU. $24.05 EG00 BTU,

£30.05, Haater, S500BTL, $54 65, Satisiaction Guarantesd,
AP1BETA, Inc. 1382 N. Killian, Lake Park, Fla. 33403,

CATALCG with coenphets kne of delcious, nasy-io-prapare,
lightwaight, freaze-dry, recrastional foods. For productiprics
list, send 25¢ io: Mouniasn House, P.O. Box 1088, Albany, OR
arazt

ATHLETIC AND BODY BUILDING
COURSES

SECRETS ¥ Powertul Muscles., Guaranesd. Frea Book-
. John Associates, Bow 1172, Mew Brauniels, Texas
TE130

BIGGER, Moma Powerlul Muscles - fasier!l Free Booket!

KUMNG-FU Frea Lassons, Sand §1.00 for Postage. Melisa,
Box 1758, Dept. PMAIE, Honolulu, Hawali 6806

BATTERIES, GENERATORS

BANDSAW BLADES, Carbids Sews, Any Sizs,
Free Werature. King Saw, 6541 Tidewatsr Drive, Morfolk,
Virginia Z3509

1400 Catalogs Listed and Described. Sources lor Every-
thing Imaginatie. 54,00, Masteriog, Box B75-8, Farax, CA
84830

SMALL FOUNDRY Fumnaces, Supples. Free iferature,
Pyramid Products, 3738 South Tth Avenue, Phosnix, Arizona
B5041

LATHES —Unimal— Maximat — Sheding Enco. Catalog
$1.00. Shop Supphes $1.00. Campbell, 21000 Seima Road,
Springfaid, OH 45508, (813) 322-8562

STEEL. Aluminum, Brass--Shest, Bar, Shop Supplies,
Pans. Wrile: CEIl, AR1, Box 183, Cameron, IL 81423,

MACHINISTS' aids, ideas. plans. 5500 for sel
Inncventions §l, 3725 Anuhea 5t., Honobuly, Hawaii 96816,

SOLVENT PARTS WASHER, Professional Styse. Supplies.

Kits, Frea LiSermiure. Dissel Systems. Box 1273, Asvada,
Colo. BOOO1

BELSAW SHARP-ALL OWMERS - Save over 3% on

Kansas City, MO 64108, (B00) £21-8851,
BENCHTOP MACHINE TOOLS, Details
NU-DESIGN, Box 6344, Sania Ana, CA. 82706

BANDSAW MILL, 5-16 HJP., Bulkd $1000. Flans $5.00, Lit-
orature 5200 Sedo Constructors, 1387 Mew London
Turngike, Glastonbury, Conn. (8033

Froa.

SENTRY Genorators With Without engine. Big discount. JJ)
Entampsisss, Box 833, Oshkosh, W1 54902

BATTERY REBUILDING SCHOOL

TOOLE And instructions $326.00. Training available. Test-
od and proven maethod, Instrector has 32 yaans sxpanence.
Sun Battery Inc., 10415 LS. 88, Seoring, FL 33870. (813
B55-1314),

ENGINES, MOTORS, MAGNETS

TREMENDOUS MSCOUNTS on Small Engine TOOLS,
PARTS, Accessoras. Repair Manuals, Send §1.00 for 8 page
Catalogus. Midland Shop Speciafties, Ashland, MO, 55010

REFAIR ELECTRIC MOTORE! ILLUSTRATED
Wmmnwmmwm
1"

SMALL ENGINES Large Discounts, Send Stamped Busi-
ness Ervalops To: Engeas, Box 186-PM, Ashland, MO.
B5010

BUILD 1 -hp versatie AR COMPRESSOR. Manmum pres-
sure 125 P51, Send for Pan PL-1T17 + 55.85 to; POPULAR
ﬁunma. Box 1014, Radie City Sia, Meéw York, MY
10104

TOOLS FOR SALE

40 PIECE Sockel Sel SAE A Metic 512.00 prepaid.
Johannesn, 1032 E. Baseline, Ban Bamarding, CA 82410

MSCOUNT TOOL Catalogue - §1.00. Hoosier Disdributing,
3008 Semple, South Bend, indiana 46618

COMPLETE LINE of high qualty, low- priced CUTTING
TOOLS, HOLDING FIXTURES, PR INSTRU-
MENTE AND TOOLS, TOOL STEEL, PORTABLE ELEC-
TRIC- AND AIR-TOOLE, HAND TOOLS AND MUCH MORE.
Miosi hems deliversd irea. Send $4.00 lor 358 page 1883 cat-
alog, retundable with firsl onder. KBC TOOLS, P.O. Box 343,
Sterling Heigihts, Michigan 48078

BRASS, Steel, Aluminum, Stainless, Acrylic, Nylon, Tefion,
Mo minimum, Cateiog $1.00 (Rehundable). METALS, Box
11204, Clayion, MO 63105

4" METAL Cutting Lathe 38350 Taig, 15048 Procior,
Industry, CA 01746

, Box 128,

phabe raady

AGEP AVAILABLE FROM YOUR LOCAL DEALER, or order
dwect, (Masier Charge-Visa). Daiho Mig. Inc., P.O. Box
12110, Lubbock, Texas TR452—FPhone: (B0E) T44-6774

BLACKSMITH SUPPLIES

WELDING, SOLDERING, PLATING

WELDING AMD' SAFETY: Everything to fit the Welders
neads - major brands, at discount prices. Catalog 1,00, City
Walders Bupply, 321 E. Highway 20, Michigan City, IN
AB360.

ENERGY SAVING

HOW to save your home snergy 225 ways, §5.85, monay
bk Quaranse, Save Mmany HTes punchase pros. Advanosd
Dhetributing, Box 1735PM, Salt Lake Cly, UT B4101.

CEILING FANS FAMOUS NAME BRANDS at wholasale.
Catalog 51 Write: Fans, P.O. Box 1311, Bonita Springs.
Flofida 33023,
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SOLAR & ALTERNATE ENERGY

BSOLAR CELLS .4V 4" diamater 1.5 amps 5$5.25 sach, 10
for $50.00. 1.8 1o 2 amps 58,75 sach plus shipping. Kennaeth

FAVORITE WOOD TGYS, Patterna, Parts, Wheals, Cata-
kg $1. Tays And Joys, Bax G28M, Lyncen, Wash. 58264

FREE FULL-SIZE BOOKSHELF PATTERN whan you
wand §1.00 lor Gifta Accessonas Pamsnm kel. Wood Warld, Bax
2833, Lake City, FL 32058,

Foster, 1742 Dowd, 5t Louls. Missouri G338,
I 4-522-56ET,

SOLAR AND EMERGY SAVING PRODUCTS CATALOGH
MATERIALS; : Complets System. B0 Pages, 18

COmponents
Sectiong. Our 10th year! Onder oM one axped saurce—he
country's argest enengy saving mail order house! Call us a1
503-566-8196 or send $1.00 ppd. SOLAR COMPONENTS
CORPORATION, Dept. M. P.O. Box 237, Manchester, NH
03105

SOLAR Kits, Windmill, 0§l Pumper, Train, Hoficopter, Bi-
Piane, Al Materials Meedad A Enciuded Dy 524,95 ppd. or
Wyirite lor Further Information. M and W Sales, P.0. Box 3-587,
Dapl. PM, Anchorsge, AK B850

SAVE Fuasl Dollars - Sclar Handbook Talls How - Satistac-
tian Guaramead - $10.85. Kriscoft's, 503 Walnut, Crossett, AR
71835

HYDROGEN FUEL! Compéste Elsctrolyzer and Auto Con-
varsion Plans. Plus infomation on Sale Storags and Gener-
afing Hydrogen Frea. Complate Packege: $10.00. ADA, Box
873, Concond, NC 28025

HEW SUPER YARD WAGON, Air-Tired Beauty. Practical,
Sturdy, Usehul. Uise As Work Wagon, or as coaster Wagon, Or
Trailes. Kids Love . Easy Tio Follow Plans, Materiats List, And
Sources For Materials—34.00 PPD. Designs By Dane, 33
Lorna Diftve, Little Rock, AR 72208,

FOLD UP DRAFTING TABLE under 530.00. Storage
Gpace under 38x 24 drawing board top. Folded 3636 <6,
Plans $5.00. Bowen Dasigns, 814 Wambe Rd.,. Michigan City,
IN 45380

PLANS for concrete brck and bDiock machines. Send
$10.00 fo: Roxboro Engineerng Lid.. 7080 Alecandra. sulte
41 Montréal (Oudbac) Canada HAS 35

WHEELS, Toy Paris, Woodcrafi : $2.00. Lamson
Wood Mamdsctunng, P.O. Box 6TZPM, Park Fapids, MN,
56470

UNIQUE Durable Plastic Pips Femiture—10 Plans $10.
Webb Daesign's, Box 35548, Albuquergue, N BTH7E

TRIFLE - glazed 10'=16' aftached solar greenhouse.
§2000 comgilete. LSESA - info. ($1) - plans ($10). FHAP, Box
1224, Sugargrove, PA. 16350

WIND Oaneraion, build your Den ior about $300. Fres inkor-
mution. Send 25¢ to cover pastage: Wind Energy, PM, P.O.
Box BA1, Paradise, CA 950069

HOME HEATING, FUEL SAVERS

18 TOM Push, 2 Spaed Hydralic, High Speed Running

Gear, Professional Cuadity, $10.00. Tangent Designs, Box
572, Potistown, PA, 19464,

MMMGM.MH.MB&M-P.%
Litah 84400

WINDMILL Plans For Decorstive @' Stesl Pumping Mill,
$5.00. JA Designs, Bar 268, Wilmol, W1 53162
MOST unigqus concept it woodwarking projects. CUSTOM
wall urfl fumiture plans 1o YOUR SIZES and STYLE! Mew
Wlﬂll.ulrhm fun o build. Send $1.00 for
brochure, Custom Fumiture Systema. Dept. C. 3801 Kiine
LU Fhlﬁ'ln PA 19808,

FIRST TIME OFFERED. Detailed metructions to Build and
Finance your own home. Also ways o aquire Fleal Estade.
Send 54.00 and save thousands. Satsfaction Guaranieed.
Hendricks House, A3 Dept. 282PM, Spencer, IN 47460

OWM A NEW HOME in six months or less and save 40% of
s costl Free information. Housing, Box T44. Oregon City,
Ovegon ST045

PLASTICS

CASTOLITE Liguid Plastics. Crysial clear, colors. For cast-
ing, embaading, coating, hberglassing; in industry, lahorsio-
mes, craft work, Reproduce your designs with our meold
matenials. Profitable. lustrated Catalog §1.00. CASTOLITE,
Dapt. BIEPM, Box 381, Woodsiock, Il 0008,

SHRAINK TUBING-AN sizes, Many colors, Wholmsas Prices.
Frea Price List. Quality Manufecturing, P.O. Box 3085, La
Masa, Calif. 92041

BEST AIA COMDITIOMING AND HEATING Taxt and Ral-
erance Book Avallable, Twenty-Four Chapters, Ower 1000
Pages of Valuable Information. Meny llustrations. $32.50.
Shanot Supply Co., Box 530212, Houston, Texas T7258-
o2

HEAT PUMPS, CONDENSERS, EVAPORATORS, FUR-
MACES, ETC. at Huge Discourds. Do H Yoursell and Save
Hundreds or Even Thousands of Dollars. Majs Brands. Lstest
High EMiciency Equipmen. Catalogue $3.50. Shanco Supply
Co., Box 580212, Houslon, Texas TT255-0212

BULD UMIGUE TABLETOP SANDER ingkpansnmaly! 8°
dimmeiar x4 high DRUM. Lithe construction time neguansd.
Plans-materia! kst §5.00. Goodwin Ererprises, Box 30028,
PMS, San Barnarding, CA 82413,

PLANS: Myli-size fhemiture; Detalls: 25¢. Flaxiplan-HH, 48
Lowell, Westwood, MJ 07875

KIENILE Queriz Clock Movermeris. (Bafery operated),
From $4.80. Also acoessories. Free prce st North Amarican,
Bax 77-AEK, Fox River Grove, Hlnois BO021.

35 WOODEN TOY PATTERMS - Easy, Profilmbls - Cars,
Trucks, Train, Arplanes, Eadhmovens - $5.00 - FRANKS,
1202PT Second, Boondville, M5 38828

MAKE Wooden Cradles, Wheelbarows, Birdieeders, Toys,
Easy - Profitable! llusirated Catalog - $1.00 (Rehendable).
Keapsakes, Box 18733, Swaveport, LA. 71138

FREE catalog!.....Vensers, wood ioy partsplans, umber,
books, furnifure plans. cane, upholsiery, Viclonan hardwere.
Simplified vensering Instructions included. Morgan, POTIEI,
1123 Bardstown, Louisvibe, MemuCky 40204,

LARGE Selection of Plans. Fumiture Designs. Loom. Spin-

AMCIENT AEOLLAM WIND HARPS highly profitable. Easy
o rmake. Increaseng demand. Plans, instruchons. markeds,
E100. Lewis, Box B47, Simeos, Ontario, Canada. N3Y 583

BUILD GARDEN TRACTOR from usad suts parts. [lustnat-
od guide, $7.00. Rock Creak Publishing, Dept. A1, Box 9812,
Fresno, CA G37T84.

WHMMTEWMWWM
foys, household mccassories. PLUS “Shop Secrets”.
$5.00. Ascents (P-53), Box 282, Darvers, MA 01523

UNFIMISHED picture frame moukding. Factory clogeout.
B0P% Escount. 200 styles. Writs: Japs, 126-PF Seventh North,

Hopkins, MN 55343

MAKE TOYS- Plans, Kits- Hardwood Wheets, Pans, Dow-
eslg- Catslog $1.00- Chesry Trea Tows, Balmonl, Ohao
43718,

PLANS & Suppises for toys, clocks, fumnitung and Scoasso-
rigs. Catalog $1.00. Armor Products, Box 290, Dept. CT., Deer
Park, NY 11720

WOODEN Toys Are Bafter, List OF Plans §1.00 U.S. Cur-
mﬁw Only. Woodbuichers Toys, Box 514, Lesbe, Mich.
1

CHANGE Cosor O Vinyl Or Leather Upholstery. Eagy, nax-
pensive. For Information SASE TO: Clausen, P.O. Drawer
140-H, Fords, M) DEBED.

WORLD'S LARGEST CATALDG? Thee pounds 704
pages. Every Tool, Supply, Machine Imagnable $5.00.
Refundable. MckKifigan, PM-583, Johnson City, New York

13780

BATTERY CLOCK MOVEMENTS. Hands, Hardware. Fin-
est Qualily. Disogurt Prices. Catalog §1.00. Refundable
Yankes, Box 26, Thompson, Connecticul DE2TT

WALNUT Lumber cabing! grase Squarss, Gunsiock
blarks, Veneer, lowa-Missowl Walnut Co., Depl. M, Station A,
Box 66, 51 Josaph, MO 84503

20 POPLLAR MECHANICS

WOODEM Toys are Keepsakes! Toys - Rocking Horse -
chairs much more. Calalog of Patiems $1.00, Marco, Box
344584-M, Dallns, TX 75234

AMAZING NEW TOOL makes painting EASIER! Paint Can
and Brush Holder plus Opaner, Only 52.95. FREE Details.
Order Today, Supply Limiled. Cowart, Depl. AVE) 27007
Westwood, Spring, TX 77373,

CATALOG FULL-SIZE FURMITURE PLANS — %200,
Ratunded with birs! order, Tradional, Eary Amaernican, over
170! Fumiture Designs. 1425 Sherman, Depl CP-83,
Evanston, [Hnots S0201.

HEIALOOM CAADLE: Unique, Original Design,
Plans $5.00. Kingercratt, Box 191, Kaysvills, Ltah B4037

IMCREDIBLE TIME MACHINE Verfure 10 ihe axciting
world of real craftamanship? Buid this tascinating timepieca.
FREE inlonmation. Send SASE fo: SAGEWIND, 773 5.

CATALOG FURNITURE FLANS, pius mamgle plans $1.00
{Rafundabla). Courtry, Contemporary. Sunrywood, Box
Morwood, PA 18074

UNIQUE DOLL HOUSE, Build in thres houwrs. Take-apart
design, No glue, naits, screws. Sturdy, afiractroe, iInsxpenshe,
Compilete instructions, §$3.00. Ochs Enterprises, 1457 Eest
Main, Ashland. OR G520

SLICE 'With True Shop - Bread, Meat, Cheese, Build for
Home or Sale. Plans $3.00 Plus SASE. Kit $8.00 plus 52.00

Shipping and handiing. Sportsman, P.0. Box 1574, Branson,
MO 65818

BUILD IT YOURSELF — Picnic Tables and Patio Fumiture
Plans -- Fres hiwmation. Han-O-Crafters, 12220-54
Millhouss Court, Chesterfasld, VA, 23832

WOODWORKERS, unque RINGMABTER creates hofiow
cyfdncal projects (lamps. bows, eic.) sasly, nepeatably,
PROFITABLY. Deaferships also available, Brochure $1.00,
Ringrmaster. Box 85274 Oriando, FL. 32656

GEOTHERAMAL AIR-COMDITIOMING. 10 times mone efi-
clant than elactric. Complebe plans, cusiom enginesnsd,
$60.85, MMMFD Box 32, Depl.
261, Maywood, N.J. 0TE0T

EASY Senace Manual §5. Blue Fubkcations, 1831 Calle
Concoedia, Twcaon, 85704

HOW TO BUILD IN-A-ROOM AIR CONDITIONER. PMs
Steps will show you how. A pholocogry of this arkicls s svail-
abds Sand for Flan RS-86 + §1.00 io; Popular Mechanics, Bax
1014, Radio City Station, Mew York, NY 10107

DO-IT-YOURSELF

CHROME ELECTROPLATIMG Withoul Equipment with
CHROME-TONE PLATING KIT! Resufts: Brigint, Durabile,
Rustproo! $15.95 Ppd Judsonco, 3212 Charles, Cherokes,
lowa 51012

CESSPOOLS, Saplic Tanks, Sewarage Systerns. Back-
up? Overfiow? Slow Dranage? Donl snake, pump, or dig)
Famediag. Preventive Maintensnce. Gl fects and save. Free
Dwtails. SPNCO, 3654 Wesl Franklin Avenue, West Barin,
M., 08051,

PROJECTION TV mmWhm?Fnﬂ
picture . . mwuﬂmm
mmmmm . PLAMS & LENS 51750 . . lul-
rated information FREE . Macrocombl, W
Crossing, Pennsylania 18977 Creditcard Orders 24Hrs.
1-215-TE-28T5.

UPHOLSTERING SUPPLIES $1.00 for Pricea. Varety
Products, Box S66P, Lathrup Villags, Mich. 48076-0568

REPAIR DAMAGED COMCRETE FLOORS, SIDE-

Boakiat describing
INFOSERV, 11058 Westridge R, Elyria, OH. 44035

BELTSANDER-SAVE- Make your own, Write for detais.
Kathan Inc., 4807 Hurmer Trail, Chattancoga, Tennessee
ATdE,

COMPLETE In-Ground Swimming Pool Kis From
£1585.00. Comphate Acrylic Spas From §1995.00. Free Bro-
chure And Price Lists. Bumet, 45601 Bunkerhil, North Litte
Aock, Arkansas 72116

BURVIVE!!! — Thres Dozen Controversial Sureival Publi-
catons — Energy, Banking, Firearma, Medical. ~ AUTOMAT-
IC TELLER MACHINES™ ($20.00), “GAS FO° ALLIM
(516.00), “SURVIVAL GUNS & AMMOT" (516.00), . . . .

DUTCH WINDMILL Plans-Gardsn Decorstion - 5 high.
Send 5200 for Catalogus. Dutch Mills, Box 5838, Sants
Barbara, CA 53108

CONSTRUCTION PLANS,
BLUEPRINTS

HOW TO BUILD A BACKYARD BARN, New! Easy to fol-
low plang. $46.95 to: Lil Barms, Box 367-M5, Hamford City, IN.
ATMB

PLANTER Boxes, 10 Plans $5.00. Ashmore, Bax 771,
Grass Vallay, CA 95545

HEW! ... REPAIR ANY TV ..
517X, Brea, GA 82621

ELECTROPLATING. Complate amatsur's texthook, AR
rortaly Electroplate metalic nonmetallic terms 511.95. Details
o, Tropic, Box 55-P4, Palm Bay, Florida 32905,

{Continued on next page)

. EASY. Wrila: Research, Bax




DO-IT-YOURSELF

from

1400 Catalogs Listed and Described Sources for Every:
thing Imaginable $£.00. Masterdog, Box B79-F, Fairfax, CA
$4030,

saws, Small Engines. THOUSANDS OF PARTS. Sand £3.00
For Catalog. Sav-On-Parts, P.O. Bax 231, Somerville, Mass.
02145

QOLFER'S; Bacicyard Oriving Range. Build For Yoursed,
Sall For Prodil. Every Goter A Prospect. Plans 55.00. Larson,
Box 2354, Sin. R, Kelowwa, B.C. V13X 6AS

ARTS & CRAFTS

MEETTING Staried in Stained Glass” $1.00. Whitlamaone,
Box 2085T, Hanowver, Mass, 02339,

CRAFT Jewsiry Supplies. (Wholesale Cataleg .25e).
Rousssls, 107-1630 Dow, Arlington, MA 02174

WATERBEDS| Pluan And Acceasory Calalogue 31,00
Waterbeds, 12104 T Stresl, Vanoouver, Washington
=

STAINED GLABS SUPPLIES Complets Catalog §1.50 (re-
fundable). Sunshine Glassworks. TS Millerspori, Dept. CT.
Amberst, NY 14228 .

SILYER, Dead Batteries Cortain B You Cen Reclam It
$5.00. Goldbond Lid., Box 106688, Pitsburgh, PA. 15235

LEARM GLASS ETCHING Complate starter kit §4.95%pd.
Guaraneed! Eastem Art Glass, Greenwood Ava., Box 341,
Wyckot, M) 07481

STAINED GLASS Calslogue-P. $1.00. Suppies, Kits,
Books, Tools, Glass. Saylescrafts, 171 Main, Nyack, N.Y.
10960

LEATHERCRAFT Suppies. Catalog $1.00 (reluncabie).
Crafet, 1908 TEN, Sharman, TH T5080.

HOW TO GO INTO BUSINESS AND SUCCEED. Frea Lit-
eratura, Write: PRS, Box 3145, Lavale, MD 21502

CARPENTERS! Fush nafing ftool edminales hammes
tracics on fimiah work, Fita all finish naits, Send §3 1o; Blue Chip
Enterprises, P.0. Box 899, Cannon Beach, Or. 97110

POTTERY KILNS, incopansive, propana, plans $5.00. Box
T4O7. Wirtar Haven, Flanda 33883

RESILYER MIRRORS Easy Siep By Step Instructions Send
$2.00. P.O. Bax 2791, Qiympia, Washington GBS0T

EASILY APPLIED LIFETIME LIJUID ROOFING. MECCO,
1664 Tchoupitoulaa, New Owleans, 70130

BULD YOUR OWMN FVC pape fumiture, chair, chase, end
iable, plans 54.00. Creative Sales, Box 24TW, South
Mibwaukes, W1, 53172

LEATHERCRAFT Catalog, Tools, Leather, Cyes, Dress:
ings, Saddla Stamps, Buckies much mors, Send 52.00 (ne-
Tundabée with onder) 1o; MacPherson Broa., P.O. Box B9442,
San Francisco, Calit. 84108

DECALS, EMBLEMS, PATCHES

PATCHES, Deceis, Cusiorm Made. Free Calalog -
Emilems, Box 35, Tappan, New York 10983

SAVE Byg. Buy Peiches, Decals, Pins & Caps Fagiory
Direct. Free Calalog, Frea Pricing. Eastem Emblem Co., Box
B28-PM, Linion City. N.J. 0T087

EMBROIDEAED EMBLEMS - your design. Low minimum,
Froe vochure with prices. Southesn Embiem, Box 8P, Toast,
MG 27048

CUSTOM-Macde Clotsonnes. Dacass, Peiches, Armall Your

Dwsign, Ouantity To: Shayes Emblems Senics, P.O. Box
43-66, Talpel Taman.

ANTIGQUE l,ll.nli INDIAN GOODS
G "IHDW 10S

FREE List 1o Sedious Coflectors. 30,000 Indian Artifacts,
Pots, Ass, Slate, Beadwork. Caddo Trading, Box
668, Murireasboro, AR 71958

STAMP COLLECTING

101 Heiplul Hnis on Macrame Send $3.00 To: Heapful
Hinds, Box 4121644, Atlanta, GA 30331

WOOUDWORKERS - IDEAL GRADUATION QIFT. Inatruc-
timng and pattarns bor making, playng, solving seven beautiful,
handcratind Pogman puzzie-games. §5.00. Eils Enterprises,
PO Bax G34, Mew Palte, N.Y. 12661

50 YEARS Old fifteen different Uinied States, over fHity
yaars old—25¢ with approvals, Jaxon, Box C11-P, New
Rochele, Mew York 10804

SEND Only 25¢ for nice collection of U.S. Stamps including
55,00 iz &l scarce minl Sipex Scuvens Sheal. ARractive
prica kats of other beautiful stemps and collecions suppliss

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

MODERAN Castooning tmught by mal Write flor free bro-
chura. Caroonerama— Box 263-30, Branford, Conn. 06408,

Tx4" FURNITURE. PRACTICIAL, PROFITABLE AND
FUN. Six Projects. 41 Page Manual, Phatos And Instructions
$8.50, Hlincws Raeicents $8.98. A_B. L. Distnbutors, P.M., PO,
Baw 1152, Jacksonwilla, Il. 62651

SHOOTING gallory. Easily buill Table-size. Unsque, MOY-
NG tarpets rest AUTOMATICALLY! indoors, outdoors,
Copyrighted plans $5.00. Guaranesd. Halmar, Box 86,
Homestead, FL 33030

UTILITY Trallers: Bulld with Inexpenstve. used
Instruction, Dagrams - §6. Traiers, P.O. Bﬂlﬂ-ﬂw
BA D014

BIGN Pamting — Easy melhod. Free calalogue. Kaufmann
Company, Cameriown, bMasourl 65023

CARTOON for Fun and Maney!! Free booklet!l! Canoons,
Blox 406144, Detnoit. Michigan 48240

35 LESSON cartoonng course. Carponists Magazine,
both $4.00. Hariman. Box 30367, Lincoln, Mebraska 58503
(387

LEARM Sign Painting! Highty Proftable! Ona-Stroke Tech-
nigua! Write: Eurska Press, Box 931, Filzgerald, Georgla
31750,

CEDAR PLAMTERS, Hanging And Freestanding, Easdy
Assemibhed By Anyone, nexpensive, Besutiul And Durabe.
SASE Planters, Box M168, Cashmers, WA, 88815

TRIM Your Hair with TRIMO, Have Always Fresh Look -
Neat Kapt Hair. Holds Spilit Ends and Excess Length Tight for
Snipping. 585 Vanck Products, 106 Fussell Avenua,
Wnteriown, MA OZ172,

Inatructions, Diagrams, Pholographs
$4.85. Carmie’s, 1750 13th Ave. 5W, Hickory, N.C. 28601

SCROLL SAW build hom sasy plans. Send 5455 o
Plans, Box 335, Indianols, lowa 50125

TELEFHOMNE OWNERS MANUAL - Daregulation, Testing,
Rapair $4.00. Hoss, 1020C E. Loa Alos, Freano, CA #3710

BUY ANYTHING BY MAILI 1600 calakgs on svary sub-
joct u-mq-uu. Directory $4.00. Catalogs Galoes, T014F
Springfield Village, Springfield, VA 22152

CHAIR CANING SUPPLIES — Care Webbing, Rush,
Splird, Rawhide, Cord Embossed Seats. Catalog 51.00. (Ae-
fundabas). The Caning Shop, 828 Gaman (PM), Bemeley, CA
S4TI0

POOR Mans Energy Plans. .. .. .. Wind . . Wood . . Solar. §
for $2.50. Solar Woodwinda, 452 Peninsula, Westwood, GA
B6137.

AMATING Plow Resistant ball Post. Free Brochuma. Write:
Bwingaway, Box 57, Minoola, Mew York 13118

CROSBBOW PISTOL. Mo Toy. Easy Home Construction.
Plans 53.00. Robert Silk, 835 Fahs 5L, York, Penna. 17404

PVC TYPE FURNITURE. Tha Monaymaking Opporiunity
For Prints And Prices. Send 53,00 To: Easy Living Fumiture,
Bax 238, Thorrmwood, NY 10504

“LEARN™ How io gel a professional inoking rafinish job on
quality wood hemniture. For éasy bo lollow instructions, send
£2 98 to: "Fafinishing”, Box 2123, West Lafayatie, IN 47306,
“Thirty yedars experiance’.

MAME GOOD LUMBER: Easily with Chain Saw. Free Bro-
chure. Boycs industries, 406 South Chaster, Gastonia, NE
20052

MASTER TECHMICIAN SHOWS you how to REPAIR and
SERVICE AIR-CONDITIONING, REFRIGERATORS, Semngia,
illustrated manual. ORDER TODAY! MONEYBACK GUAR-
ANTEE. $10.00. Doves Inc, Box 771 B, Hammond, LA
T804

umumsgmn, TRAINS,

FIRIMG CIVIL WAR Mode! CANNON Plans: Catalog frea.
Grean—PW-53, Box BS2. Shalimar, Fla. 32579

BLMPS 11 foot rado-controlled kits. Cetelog $1.00. Peck-
Polymars, Box 2496-P. La Mesa, Caldomis 32041

RAADI} CONTROL- Airplanas, Boats, Helicoplers, Sup-
plies. Big Discour Catalog $5.00 (Refundable). Modelers
Supply, Box 7185, Mosigomary, AL 35107,

KITES, GAMES, PUZILES,
MNOVELTIES

BOOMERANGE FROM AUSTRALIA. The Rasal Thing!
Simple Instructions—Fun For Everybody! Oniy US $.85.

Outback, PO Box 52, Stanley, Tasmania 7331,
AUSTRALIA
MAGIC TRICKS, JOKES,
VENTRILOQUISM

FREE! Worid's Leading Novelty Catalog. 1600 Joses,
Tricks, Science, Sports, Hobbies. Johrson-Smith, C-8013. ML
Clomans, Ml 45043

FREE! liusirated Ventriloguism/Puppetry Catalog. Mahar,
Baox 420PM, Littleton, Colorado 80180

“BLIMEY." mystifying, know e unspoken. Card set $3.50.
Enkay Enieeprizes, P.O. Box 327, Englewood, Colorado,
B0151

200 Great Jokss, 54,00, Jowss, 564 Raymond Dedve. Siema
\ista, Arzona. 85635
HOBBIES AND COLLECTIONS

TIC-TOCK PAPER CLOCK Unigus Clock Kit For ANl Ages.
$14.85. CRIPE, 209 Viking, Brea, Calil. 82621

MILITARY Medais Calaiogue 50¢. Yaarfy Subscription
%4.50. Vemon, Box 387PM, Bakiwin, NY 11510

MNAZ) war souvenirs. FREE illustraied cataiog, Doita, Box
J1224PE, Honoluly, Hawai BE20

inchuded. Mystic Stamps, S5-1, Camden, New York 13316

FREE! Bag Bargain Catalog - New Edition lsting thousands
of bargains inclhuding U.S. & B.N.A. siemps, packets, albums,
Bccassories and suppies. Also bne stamps from our approvel
Thank o Stamp Co., Depl ES3IFM,
Jamastown, NY 14701

1.5, 25 Differend mint including Souvenir Shest $1.00.
Fraa lhsl. Brooks, Box B2, Brooklyn, NY 11228

S0 MINT or 200 used all different US $1.00 approvals.
Stamps, Box 1427FM, Bef®iower, CA 90708

“WHOLESALE" U.5.—Formgn Priceist and catalog Freal
Evarything Guararesd. Schneider, Bax 1240, Grand Rapics,
Michigan 48501

FREE G With Quality Approvals. Chapmans, Box 487-G,
Galesburg, Michgan 48053

GREAT Gift frea with 18t purchase—fima United Stabes
approvals and want it service. Sond .15¢ for handing. The
Stamp Boutique, P.O. Box 458, Madson, NJ OTB40

BREATHTAKING Baauttd 50 Défterent mint Monaco plc-
tonals commamoratves only §1.50 with mint complate set
approvals. Pagoda, Box 132P, Sidnay, Ohlo 45365,

PEMNY! Approvals! Aegardiass catalogue! Mioster, 4164
&2ng Gt., San Diego, Calit. 32105,

UNITED MATIONS 3 Compiote Mint Sets 26¢, Approvals.
Comatta, POB 1509-M, Lake Placid, Florida, 33852

50 DIFFERENT Oid LS. between 18561 and 1839 - §1.00.
Ed Foush, 423 Shepard, Manatieid, Ohio 44807,

OLD U5 Samps cn Approval, Chester, Box 153556,
Priladelphia, PA 18111,

WORLD Wide Stamps moundad in books oh appioval 2g
and wp. TAUST STAMP COMPANY, P.O. Box 100-P,
Jamaica, MY, 11435

FREE Surprise collection sen with approvais, Gould, 1784
Urion, San Francieco, 54123,

100 Different U.5. 252, Approvals. Bradiey, Box 425P,
Midiothian, VA 23113

BARGAIN 100 Workd-wids Stamps 25¢. Qualty Approvals,
A. Parker. Box 143, West Brookiiedd, MA 01585

2,000,000 Stamps— 150 Couritries—2¢ Each. Baloan, Box
4148, Dearborn, 48128

STUMNING! 100 BEAUTIFUL MINT PICTORIALS. Al Dif-
tarand Only 25 Cents with Aftractive Worldwide Approvals.
VANSTAM, Dept, PM-583, P.0. Box 11272, Chicago, Illingis
BO611

“INVERTED ERROR" + 100 Differant Linited Sixies, S0
with approvais. Luray, P.O. Box TO8B, Siver Bpring, MD
20807

50 TOPKCALS 25¢ when requesting kow priced approwals,
Stewar Kant. Box 2396-H, Bellingham, WA S8227

Wl Warbinds, Undensater Photos, Lake Michigan $10.00. PENNY Approvals. 1 - 2 - 3¢. CK Slamps, 17802 Markles
Mational, Box 50347, Cicero. IL. 80650 Drive, Jamal, CA S2038
TOY SOLDMER MOLDS. Make malitary, chass, madieval lig- (Continued on next page)

uras. Profitabés - fun! Free information. Castings, PO, Box
3482-PM, Longwood, FL 32750,
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STAMP COLLECTING
trom

FREE 100 Canada with requsst of Workd Wide Approvals.
Brinar's, P.0. Box 5807, San Mabeo, Calif. 34402

FREE - U. 5. Dascount Catalogus. Shelnon, Ban S4TB, North
Miami, Fla. Z3161.

ABSOLUTELY FREE- 50 different Brifish Cownies COM-
ME Da072

COMPLETE set FREE whan requessting worldwide approy-
als, Bonad, P.0. Box 210244, Dallas, Texas, 75211

CAUSE OF CANCER And how 10 Pravvent I, Mew Exciling
Thought Provoking Theary by George R Gardt Jr. Sand $3.50
W Cause of Cancar, Box 120007, Adingion, Texss 76012,
Satistachon Guarantesd

POPULAR MECHAMICS “PLANS AND IDEAS" CATA-
LOG #1700 — Mmﬁummmm
for shop ools, storage houses, boats. lumiture, toys —
about everything! Send $1.00 io: NFULMH!M
P.O. BOX 1014, RADIO CITY STA, HEW YORK, M.Y.
10t

PLAYS, SONGS, MANUSCRIPTS

ISAAEL 1E Diffarent 10¢ Approvals. Sam Chazen, Box 686,
Deiray Baach, Flonda 133444

100 diffwrent, ign British Colonies 10¢ Pius Bargain
Approvals, City Stamg Co., Boa 216, Station "W, Tonormo,
Canada MM 422

CAMADA Ten Late Commemoralees 10¢ Canadian
Approvals. Harley Boardman, Litthe Valley, New York 147556
300 Dittgrertt Workdwicde Stamps 30¢ With Approvals. A.G.
Sakes, Bax 1085, Jamaica, MY, 11431
ENTERFRISES, P.O. Box 837, New Beitain, CT. 08050
FREE 1882 Disney |ssws. Fequest Approvals Alpaugh,
Baox 225, Highbridge, MJ 082S

200 Different Poland, Plus Beginnes's Approvals. $2 00,
Fies, Box 155P, Baltimore, Ohio 43105

35 DIFFERENT O U.S Revenuse Samps §$1.00.
‘Winchasler Stamps, Box 3582, Mansfield. Ot 44807

200 Diftarentt Workdwide 25¢. Qualfy Approvals. LASHER,
Box 1443, Youngstown, Ohso 44501,

POEMS, Songs Warted. Free PecordingPublishing,
Broadwiy Music Productions, Box TA38PM, Sarasols, FL
33578

MUSIC INSTRUCTIONS &
INSTRUMENTS

FREE Catalog! Kits and Completed. Hampsichords, Ham-
mared and Appalachian dulcimers, guitars, banjos, mando-
ling. Hughss Dulcimenrs, 4410 West Collax, PM, Denver, Cola.
BOZ04.

EXTENSION And Post-Giratuabe Awards n Philosophy, Art,
Science. Botanic, Madicing, Homeopathy, Radionics, and aif-
ory. 30 subjecty Cumicular frae (mirmail §1.00 refundable).
Ragisirar, Sussex College of Technology, Highield, Danehill,
Sussen, England.

RADIESTHESIA, Radionica,
Equipmant [ilustrated Catalog §1.00 (refundable)}
27 yoars. Dept. PMA, Bruce Copen, Highfisld, Danshdl,
Sussay, England RH1T TEX.

LEARN Aslgap or Rwake. Reconds, apes, eguipment! Free
catakog! Drawsr P-400, Auidoso, New Mexico BE45

AI.ITD'II.IGEI‘ITIOH. Sleap-learning MIT“

Dowsing E.5.P. Courses and
Estmblighed

DETECTIVE Profession, Easy home study; free te-ieck or
laped pin, eantificate, hutu. Prolessional nvestigators Traming
Schoal, Dapt. CP, P.O. Box 41258, Los Angales, CA 80041

IMSTANT MEMORY . . . NEW WAY TO REMEMBER. No
memanzation, Relsase W . Fangst noth-
ing! Liberates sxtracrdinary knowledge, talents, ESP, immadi-
ale results! Fres information. institute of Advanced Thinking,
B4SPM Vialapaz, Pacific Palisades, 0272

POEMS Set To Music. Nashville Music Productions, Box
40001 -PM, Mashvilles, Tennssses 37204,

PIANDS, PLAYERS, PUMP DRGANS. Rebusd and repair.
Catalog of "How-Te™ bogks, 52.00 (refundable). Vestal Press,
Vestal 11, New Yark 13850,

SUPER-BAVINGS Guitar Siings, Accessovies, Effecis
Padals, Microphones, sic. Frea Cetalog. Supar-Save Music,
Box 544, Morganion, M.C. 28855

U.S. Stemp colleciors regard LOWELL P. DOMALD Com-
pary &8 THE source lor beter issues pror o year 1840,
BELOW WHOLESALE PRICES! Send 20¢ for compiate price
fist, Box 728, Autiend, Yermont 05701

MONEY Mada In Stamp Collectingl Guide Shows How To
Begn, Where To Buy, Sell. Send 52.50 And 51.00 PH To:
Fichdele Co, Depl PM1, 70 M. Central Ave., Ramsay, NoJ,
OTd48. Safisfaction Guaranised.

FREE U.5. Mint Sel. Approvals. Hildebrand, Box 4887,
Santa Clara, Caliomia 95054

W.8. § Commamoraiive plale blocka $1.00) Approvess.
Gordon Davison, Contoocook, NH 03229

COINS, TOKENS, CURRENCY

ACCORDION Top Brands, Cordevox, Buy Diect. Tramen-
dous Discounts. Trades accepled. Fres brochure. PM,
Accordon-0-Rama, 16 Weat 18th Sireat, New York, NY
10011

CATALOG lor makers, repairers of stringed Instruments.
Fina Eurcpsan instuments and bows. Catalog 51.00,
includes 10% discoun! certificatls. Imemalional Vidlin
Md. 21215,

AMAZE Youw Friends! Tranaposa inslamtly| Mame Motas
Any Chord in Seconds! Great Mew System. $6.00
ondy, Roselani Music. Box 172, Stn. 0", Torondo, Canada
M4B 280

FREE: Workdwide Liating of Beautiful Colectors
Tom Knebl, P.0.0. 3848, San Bernandino, Caild. 82413

PHOTOS & PHOTO SUPPLIES

GET THE MOBT FROM YOUR CAMERA "20 Hnts For
Batter Picturea™ Send $1.00 To: Johmeon's Photo Ca., P.O.
Buow 402, Davison, Michigan 48423

BARGAIN BOOK: Send .25¢ cradited on 35.00 order.
CENTRAL CAMERA CO., Dept. #3243, 230 So. Wabash
Ava.,  Checago, m BOE04,  PHOTOGRAPHIC
HEADQUARTERS SINCE 1699,

HOW To COLOR AND PHOTO MMAGE METALS. Free
Dwtails. SASE. Mitler, Box TE25H, 51. Paul, Minn. 55119

BOOKS & PUBLICATIONS

CHART YOUR OWN FINANCIAL GOALS. Write: Grimeand
Enterprises, P.O. Box 13400, San Aronis, Texas TH213,

“HOW 1o Seve on Postage Stamps.” Free Details. Enolei,
520140 So. Berendo, Los Angeles, CA 90020

PUBLISHERS" OVERSTOCKE, BARGAIN BOOKS. 2,000
Tities, al Subjects] Free Catalog: Hamittorn's, 98-51
Clapboard, Dantury, CT 06810

QUT-04-Print Books Found, Sand Wants. Boowook. 51
Maple Ava., Warsick, N.Y, 10990

1172 How o Build Your Cwn

House. 266
Postage $1.00. Broadway Technical Book Co., 1188
Broadway, Mew York, NY 10001

RAILROAD Lingo mnd other cutrageous Language 510,00
Posipaid. Marfichin's, Box 18133, Ft. Worth, Texas 76118

VIOLIM, Guitar, Barso, Mandolin Making Materials. Acces-
sories, Books, Pano Tuning Kits, Catalog §1.00. Intematianal
Luthiors: Supply, Box 15444, Tulsa, O T4112

ELECTR¥FY Player Pianos, Pump Organs Cuickly. inex-
penaivaly with Lee Silent Suction Uinits. Wite- Les Music, P.O.
Box 308F, Culvar, Oragon 87734

TUNE YOUR GUITAR like a professional. Mew W u-Pitich”
Tumer with § precision reeds makes accurale funing simple.
Soend 51095, JAP Enteprises. Am. 34, 5501 Clarendon Rd,
Broaklyr, MY, 11203

SELFIMPROVEMENT .

FREE Ireresling Catalog, Sel improvement books. Sea
%?MHWLIMB&&SHHE.FIM.PA
1

EDUCATION & INSTRUCTIONS

WELDING TRAIMING. Basic and Advancad for Major Pro-
ceansd—SMAW, GMAW, FCAW, GTAW, DAW, Pipe all pro-
cesses. A non-profit schood. Approved for eligiie veberans.
Agcredited mamber NATTS, Approved Ohio 70-12-0064 HT.
Winta for school bullstin and course schoduls. HOBART
SCHOOL OF WELDING TECHNOLOGY, Box 83, Troy, Ohio
45373

HELPED: Acts B:17; Gal. 5:22; John 14:23. 1127 NE Fifth
5t., Ocada, FL 32670

LEARM Sewing Machirs repairing. A proftabls Trsde, Easy
Iz leem. Free details. Sewing Canter, 1687 FR, Rochelie, GA
31078,

USED Couses|

Columibnes, 'I:I'IlEET!-

Florida 33437, (305) 388-2522.

COLLEGE DEGREES By Mad. Accredited Bacheiors, Mas-
tars, Ph.D's, Frea Facts Fevealsd Careers-PMS, Box 45888,
Tulsa, OK 74145,

FREE CATALOG—LEARN AUCTIONEERING! Full and
partial scholarships available, Nashvite Auction School, 233
E. Gaines 51, Box 180, Department 2. Lawrenceburg, TN

Adelaide Sireet Wesl, Toronio, Canada M5H 173,

ACCREDITED Colege Degroes By Mail Owimiis.
GRADUATE REFERRAL SERVICE, 2010 Santa Monica
Bhvd., Sufe 173-PM, Sarda Monica, CA DO404

Na. Michigan Ave., Chicago, IL 60601

PRIVATE DETECTIWE or FINGERPRINT TECHMICIAN
training. Learn at home quickly and easdy. Audic/visual alds,
dednctive ki, badge. Diploma, Free infcrmabon. GLOBAL
BECURITY, Box 181PM, Hanower, Mass 02330

Bach: EHLHH},MLMLGIH C.l..m

DONT DIE WITHOUT A WILL. Wribe your cwn. Afiormey’s
complete mstructions, fomms. “FREE BROCHURE". Legal
Publications, P.0. Box 28807TM, St Louls, Missouri 53123

SCORE HIGH! Win scholarships: paid industrial schooing,;

govemmenl jobs. Use guaranised preparaiony fesis.
Crammad, Box 217, Norwell, Mass, 02081,

EMPLOYMENT INFORMATION

PIAND TUMING PAYS - Piana tuning - Electrona: ongan
sennicing. Lasmed sassy &l homa, Free bookiat, Niles Bryant
School, PO, Box 201583, Sacrarmarto, CA 95820

LANDLORDS: Become more profitable. $2.00. C.A. King,
2606 Topaz Cwwve, Boulder, Coloracn, BO302.

HELP Yoursell To Empigyment 52.00. Box 4123, Riveraide,
S2504. CA, Tax Inchuded,

"mmnmml'mmm—
1957,

Maorana SBE25. (406) 348-2100

WHOLESALE BOONKS- Dwactory of Sources. 53.00. Bush
House, Box 111, Drexed H®, PA 19026.

DON'T GET STUNG! New publication sxplans the loiest
cons, schemes, scarms, bunko, freud. How they work: how 1o
mvold therm. Sample =sue 31. Sting Repor, P.O. Box 1308,
Poant Pleasant, NJ Q8742

222 POPULAR MECHANICS

REISCH WORLD WIDE COLLEGE OF AUCTIOMEER-
NG, INC. World's Largest-48 Years. Tenm soon, Fres Catalog.
Approned for VAL Modern Auction Librarny “FREE" with anol-
mant. 515-423-5242 - Col. Gordon E. Taylor, P O Box 848,
Dapl 10, Mason City, LA 50401

UNIVERSITY DEGREES BY MAIL Programs! Bacheiors,

Masters, PH.O' . memwm:
317-PMS, Tustin, Caifiomia 92680,

JOBS OVERSEAS . . . (Including Alaska). Free Detals.
Giobal Employmant, Box B1033PM, San Diego. Califoria
B30

ALSTRALLA - The Waorld! 50,000 Jobs! Top pay. Transpor-
tation. Compuierized reports $2.00. Jobworld, Box BA1E,
Cypress, CA BDE30.

JOBS: COLORADD, WYOMING, UTAH, IDAHO, MON-
TAMAI riwaleftar with 200+ new jobs sach
week. Free delads MOUNTAINWEST, 925-PW Canyon,
Logan, UT B4321.

FLORIDA EMPLOYMENT Bun-

HEWSLETTER. Complete
shine Siete Coverags Wessly. Free Details. FEMN, Box BASPA,
Jupiter, Fiorda 33458

(Continuesd on naxt pape)




EMPLOYMENT INFORMATION
{Continued from pracsding page)

FREE advica - Psten! Office Registersd Agent (202)
54T-2TED nights, weskends,

JOBS Cvirsaas - wmummummm
par yaar. Call 1-216-404-2000. Ext. 456

OVERSEAS JOBE $20000 to 560000 plus bonus
Doyeorp, Personned, Box B37-5Z, Pocatedo, 80 83201

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTEAN
Colorads, ldaha, Mortans, Wyoming! Curment openings - Al
occupations - greales! weekly ssiection! Free detais:
Intermountein-L, P.O. Dvawer 808, Grand Laka, Colorado
804470809,

GOVERNMENT JOBS - Thousands of vacancies must be
Hind immedialaly, 51763400 ko 550,112.00. Call: 718842
BOO0. Ext. 3841,

UNEMPLOYEDT Mo Nonsense Guide To Re-Employment
dainits organized procedure 10 pet & job. Thind edition—prgs-
on, 53.00 check or monay order. BWE industries, 602
Shorewood Dr., Shonewood, Il 0435,

AECESEION PROOF-THOUSANDS OF JOBS N BUILD-
MG MAINTEMAMNCE. Full-part me, mear-women. Facts, list
amployers §$5.00. YMO, Depl. B, P.O, Box 8283, Washington,
DC 20024

WELDERSFITTERSELECTRICIANS/PAINTERS Eam
540,000 pac'ymar as an IMSPECTORA. Free details - Savay
Publications, P.O. Bax 404, Mamaro, LA 70073,

WORK Owversaas 520,000 - $60,000 Dpporunities! For
Information Call 317-838-1712, Ext. 24,

JOBS: Texas, Arizona, New Maxca. Curment openings. All
pocupabions. Compuberized weekly coverags. Fres details:
Southwest Classiied. PO Box 121183A, Adinglon, TX
TEHZ

PENPALS Help You Get Rich [Jobs, Propedy, Import
Export). Sand 52.00: Workdwide, Box 2505, Denver, Colorade
001

PATENTWRITER—I PROGRAM FOR PEREOMAL COM-
PUTERS. Save hundreds in legal feas. For infoemation write
0 Cogekn Inc., 599 Mathida, Sute 2101, Sunryvale,
Cadomia 84088, or cal toll free 1-800-227-9600. In Calilorns
call 408-T73-3600.

GOVERNMENT Will Halp You Sian. Shows How To Tum
Idma Imo Money Making Imventon. Latest information Gon-
carming Patents and Trademacks, How And Whane To Market
Your Imvantion. 32 50. Tollin House, 1838 Gecrgian Temacs,
Box 85325, Amarta, Georga 30347

LEARN how b offter yodrf invention 1of sibe of licanss. Fres
bookiel cutines procsdures, royafy rales, requremenis.
Kessiar Sales Corporation, C-5-NW, Framand, COhio 43420

INVENTIONS WANTED. FREE CONSULTATION - NO
IDEA TOO SMALL. Disclosure regstrabon. Polentinl cash of
royaltes from manufaciurers seaking new dess. For fres
information on how b0 register your idea, call or write:
AMERICAN INVENTORS CORPORATION, 82 Broad Strest,
Dept. PM, Weatliald, MA 01086, (413} T37-5378, A Fee Basad
Markabng Company. Ofices Goast 1o Coast,

EARN ROYALTIES, NUFRODUX INTERNATIOMAL,
TITT K. NW 141, WASHINGTOM, DC 20005

INVENTORS Free Infarmation How To Sall -
TI45 Harlem, Nies, [l B0648

F-M Barvice,

INVENTIONS, ideas. new products wanied for pressniation
0 indusiry and exhibiion at national technalogy exposiion.
Call 1-B00-528-6050. Arizona, 1-B00-352-0458. Ext. B31. Or
wrile: IMI-PM, 701 Smilhfiedd, Pittsburgh, PA 15222,

REAL ESTATE & FARMS

SUNNY CALIFORMLA STATE JOBS! 310-354,000. Secre-
teriad, Construction, Technical, Recreation. Call for Guide,
Diractory, Mewaletier. (B16) TZ2-1111 Ext PM.

CRUISE SHIP JOBS! $14-578000 Year. Cambaan
ter. (918) 3731111 Ext. PM,

HELP WANTED

“BE A HAMDYMAM." Beat Tha Recession Jown Our
Free Details. “Homeowners Handyman,” 781 W, Oakland
Park Blvd., Fort Lawsdendale, Flarida X331

AUSTRALIA WANTS YOUI Jobs! ﬁ] Pay! Transportation!
Marwist Handbook — AUETRALIAN
INTERMATIOMAL, Box 1ﬂ“lﬂTJ|E wuumml. DC
20036,

OVERSEAS E . 320,000 - $60,000+. Fres

miplayrnent . .
Raport! Employmenl, Box 19760-AE, Indianapois, Indiana
45218,

FOR INVENTORS

NEW! FREE SUMMER '3 CATALOG! 5402 proparties,
2073 pictures! Valuas 0 every type real estate, many owner
financed! From 600 offices o 43 sates! Get your FREE copy
HOW! STROUT REALTY, Plaza Towers, Depl 5800,
Springleld, MO 85804, Call tof foe; 1-B00-041-4268. In
Migaou call collect: (41 TH8E2-4402,

HEW . .. FREE CATALOQ! Top real esiale values coast io
coast! Piease specily type propary and cabon desined.
UNITED FARM AGENCY, 612-FM Wast 47th, Kansas City,
MO 84112,

CANADIAN Country Propedies. Our §7th Year, Terms
availabie. Moneyback guarantes. Catalog alrmailed 51.00.
Dignam Corp., Lid. Suile 496, 85 Bloor Sireet East, Toromio,
Ontanc. Canada M4W 185

PROPERTY And Lake Frontage from $47 per acre. Invest-
mert Podental, Exchange Privilege. Catalogue 51.00,
Canadian Esale Land, Degt 23C, 2411 Yonge 51 #303,
Toronda, Cenada M4P-221. (416) 488-Dadd

FANTASTIC MissourrOzarks: Roling Hiis, Claar Streams,
Grassy Moadows, Low Taues. Free Brochune, Grawen RAasaity,
Ing., Wes! Plains, M&soui B5TTS

IMVENTODRS: If you have an nvention lor sale or license,
wrrits for e boosie? explainng how we can help you. Kesslar
Sales Com., C-5-F, Fremond, Chio 43420

PATENT ANMD DEVELOP Your Imvention. Fegsiensd
Patert Agent and Licensod Professional Engineer, Send for
FREE PATENT INFORMATION Every Imventor Should Have.
Fichard L. Milier, Wooiworth Building, 233 Brosdway, Sulte
B612-M, Mew York, NLY. 10007 (212] 267-5252.

HOMPROFIT Foundation heips imvemons. Wides? range of
sbrvitid. Frea redcteding forma. Frea evalualion ANikated
Imveniors Foundation, 501-B, lowa. Colorads Sorings, CO
BO20D

PROTECT Your Irmvention.

Patent Attomy,

Charges.
Wite lor Free Information. Peul H, Gallagher, 2530 Crawhord
Ave., Evanaton, Minots 80201

REGISTERED PATENT ATTORNEY Washingion D.C.

Suburb, Donasd A Ketlestrings, 414 Hungerford Drive,
Rockville, Margdand 20850

PATENT IT ECONOMICALLY! Free Dwetails. M. Ranes
2008 Fondulac, Richmand, VA 23220

PROTECT YOUR INVENTION. Registerad Patent Aftae-
nay. FREE Proliminary Reveew Of Your Descriphon. Box
JGZPM. Milwood, NY 10546

PATENT Your kwantion Yoursel! Instructions Formal
§08.68. Retird Examinar, 7400, Washington, D.C. 20044

BASIC Tips. Detaits, $1.00 and SASE Practical, 4306
Haftman, Woodbridge, Virginia 22183

CALIFORMIA. Acresge. Lots. B40 down. $40 morthly. Box
35201, Los Angelas. 90035,

SAVE MONEY, tirma, hoadaches. Learn what o ask and

wiy, Country Propery Buyng Guade, $5.95 to: P. & .
Publeshing, Box 7557, Bend, Ovegon 87708

EXPORT-IMPORT

+2500 “Fasl-Sellars.” Frea brochurgs! Alrghipro, Boa
#1308-B5, Clevaland, Ohia 44101

TAMAN IMPORT BARGAINS Dozens of Firms, most Fur-
nisin Fine Catstoge 55.00. Bim, P.O. Box 858, Springliesd.
Onio 45501

BEQINMERS Siant Export-bnpon Business! Inonmate
Aeport $2.00. Evana Housa, Holly Springs Road, Box 442,
Etowah, N.C. 28720

400,000 BARGAINS Below Wholesals: Mary Fres! Liqui-
Michigan 4343,

CLOSEOUT 85¢ dozen. [Calniog 25¢). Roussels,
107-1831 Dow, Arlington, MA (2174

CLOSEOUTS! Dwmcountsl Beiow wholesala! Fresbiss!
Sampleal DDM, Bax 20152-PM, Ferndale, Michigan 48220,

EARM Money seiing rings. prewelry. Duckies, waiches—buy
dirgcd. 130% balow nethil. Catalog $1.00 (refundabis). Anks-
FM, Box B0, Wesl Warsick, Rl 02883,

FREE CATALOG! Chainsaw, Motorcycls, ATC, Snowma-
bite, Small Engine, Pards. Woodsioves, Splitters, Energy
Ieems. Manulacturer's Supply, Box 157-PM4, Dorchaster, Wi

Marnass, Box 1717PM, Hghland, IND. 46322

CUBIC TIRCONIA. Lowest Wholasale, Full Line, PBPF Gif,
8581 Covby, Omaha, NE 68134,

ADVERTISING AGENCIES, ADV
SERVICES, MAILING LISTS

"WRITING moneymaking classifeds!” - 5200, Codle
Limited, S8R Madsen, Beaconsfieid, Cushes, HW 4T7

RUBBER STAMPS

BARCO Type Founders. Type and Fubber Stamps cala-
Iogue. bail §1.00 refundable on lirst order. 237 5. Evergreen,
Bansamalle, G0106.

PRINTING PRESSES
STAMP OUTFITS

TYPE Fonts. Hand Priniing Pressas, Supplies. 120 Pages.
$1.00 Deductice first coder. Acme Type, 1720 M. Marshfield,
Chicags, BOGT2

TYPE b prntng. Caisfog $1.000deductible 18 ordar.
Cluaicer City Type. R.D. 3, Box 134, Honeybrook, PA 15344

MANUFACTURE Rubber Stamps. Regular and Pra-inked.
GCatalog 1-800-851-4045. Jackaon, Brownavilie Rd.. 5110, ML
Vemon, IL 62884,

COMPLETE Rubber Stamp Outiits, Supphes. Same day
shipment. Sgn Engraving Machines, Wholesale Catalog
§71.00 Deductible. Ster Stamp, 1720 N. Marghfield, Chicagn,
Boe22

PRINTING AND SUPPLIES

1,000 Thermograph Business Cands. $5.00. Calalog
$1.00. Prirnter, Box 81, Mismi, Flanda 33138,

1983-84 GRAPHIC ARTS CATALOG. 250 pages of print-

mnw.mmusanﬁmwmm
Equipmant & Supply, 42-25 Ninfh 51, Long teland City, NY
1110

THERMOGRAPHED Businass Cards, Free Samples. BG,
2501 Sapling, Glenshaw, PA 15118

QUICK Copy Printing. Low Prices. Wiile: Natonwide, 814
Morth Main, Bloomngton, lllinois 81701

THERMOGRAPHED Busness cards, iree samples. PJW,
Box 134, Barbarion, Ohio 44203,

QUALITY Printing Busingss Cards, Envelopes, involces,
Stationary. Free Calalog. Dunns Distribubors, Box 21083,
Lansing, M 43009

BUSINESS-PERSONAL PRINTING Low Prices: G. Prind,
I, 1013 W, Fairtield, High Poini, NC 27283

GIFT SHOPPING

BUY THREE, FOURTH FREE — Quality Gifts-Frea Cata-
logs, Utrasales, ACS Box 1233M, New York, N.Y. 10185

METAL LCD Wisdches from §3.50. Send §1.00 tor calalog.
CSC, Bon 32503, Phoanix, AZ BS064

PLASTIC BAGS

ALL Sizes. Buy Small Cuanbies. Free Catalog. SAKed,
6151-C Colbath, Yan Muys, Calif. 1401

HUNDREDS Of Sizes, Lowest Prioes. Fres Catalog. Action
Plastus, 14600 63rd Lane M.E., Minreapolis, Minn. 55434

BUY IT WHOLESALE

BELTS and Bucklas, Complete ling fast sellers, inchading
truskare, moloreychas, widile, westarmns ate. Big Prolits. Com-

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH lor Gold, Jewsdry, Gold Testh, Rings, Dia-
monds, Waichaa, Siver, Platinem. Mail Arfickes Today. Fres
gift with knfermation, Chicege Gold & Precious Metass, § E.

PUBLIC SALE! Ganuing digmond jewelry undar §10. Free
brochurs! Aush stemped, sel-addressed ervelope. A
Mucikdey, Dept. D, P.O. Box 501, Hertville, OH 44632,

[Continued on nexi page)
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CLOCKS, WATCHES, OLD GOLD,
JEWELRY
(Continued from
TAKE NC CHANCES. Dual with oidest, most reliatbe fiem in
oid godd business. Established 1834, We buy Gold, Biver,
Plaginum, Diamonds. Highesa Cash. Fres Informition. Ross
Invdisstries, 20-A Eas! Matson, Chicagns 60802

ANTIQUE POCKET WATCH REPAIR & RESTORATION.
Cluality work, reasonabie prices, JOHNSON WATCH REPAIR
(NAWCC, AWI), Box 121D, Keenasburg, OO0 B0G43. Ph, [303}
EME-G2 05

WATCH And Clock repairing boois, tools. malenals. Frae
Catalogs. Morth American, Box 77-AE, Fox River Gnowa.
Winois 50021

TOP PRICES PAKD for Gold, Sover, Jewelry, Dvamonds.
Free information. Carats & Coins, Ing,. P.O. Box SS0816,
Meami, Florida 13165

MECHAMICAL Ciock Kits For A Skills. Write: Classe
Clocks, Inc., P.O. Box 15026, 5302 Trail Lake Drve, For
Worth, Texas TE1233. Tel. (817)202-7828.

SALESMEN-DISTRIBUTORS

SELL ELECTROMIC AUTO ACCESSORIES, Fast, Mowng
emns, Good Profit Margin. Free information. H.W. Electronics
ADZ, Box 581, Red Lion, PA 17356

MAKE EXTRA MONEY DURING YOUR SPARE TIME!
S oo Bigw Ling of Calendars, Pena and Popular Advartis-
Ing Gt 1o bzl fioms. Prompt, friendly sarvice from smail town
ARA-1 Company in cwr Tdth yaar. Mo mwestmant o coflec-
pons. Weskly commissions, Ba your own boss. Full time
poteniial. No expenence necessary. Wiiks 10: Frani Buckley,
NEWTON MFG. CO., Depl. APME, Newion, lowa 50208

SELL SENSATIONAL LOW-COST BURGLAR ALARM,

Lightning seller. Exceptional mangin. Samples for sl
Morthwest Elactnic-Phi-5, Box 1045, Mitchall, SD 57301,

AGENTS WANTED

HELP Nesded Selling How-To Books, Profitable, SASE.E &
B Entarprises. Box 311PMS, Sikerdale, Washington 38383

WANT Monay? Try Seling Our Books. Free Irfommasion,
Poindaxterca, 1011 Trevor, Datrot, Michigan 48207

MAKE MILLIONS MANUFACTURING Bafteries, Supphes
Avallable. Everlast, Box 385, Bogota, MJ 07803,

ASSEMBLE PRODUCTS AT HOME. Many opportunities
paying High Waekly Profits prasently avalable withows invest-
ment. Wrie: Businesses, 328 Brighton 11th, Brogldyn, Mew
Work 11235,

VINYL'S Whese the monay sl Professonafy repasr, refin-
ish, recolor furnsiue, aggage, car ops. Queck, sasy, Two small
§20 jobs & day eam you 51,000 a month. Homes, cars, offices,
nestaurants, unlimited cuslomens. S1aM eAming afer & faw
days practics. Sensaiional deisds free. VIP, 2007 Monirose,
Checago, 80618

MAKE WOO0D TOYS FOR PROFIT. Toy parts, patterns
wholssals. Lovabuilt Toys, PM-5, Tahoe City, CA 95730-
5458

PIAND Tuning quickly learmed with home study courses.
Digloma granied. American Tunng Schood, 17050 Telier
Drive, Morgan Hil, Calif. 95037,

GOLD

BUSINESS OPPORTUNITIES

GOLDMIMING Forune!!! Prospector's Secrets Reveal
Locatiors . . . Technaques: Naticewide, Box 2131A4,
Morristown, Mew Jersay 07960

PRECIOUS STONES & MINERALS

GET Froe cafalog no serious rockiiound, gesm cullar, pwalry
ke, hobbyial o craftaman can be without. Full of bargans.
emciusive ema, low prices from larges! supphers and suthar-
i in the hald. Frea new calaiog just off the press, yours for
the asking. Write: Griagee's, Dept. 1. 900 South Amaya Piowy.,
Pasadena, California 91109

TREASURE FINDERS

TREASURE Huntars. Complate ine. Electronc Dateciors.
Peandulems. Books. Hobby or proft. Frea catalogue.
Dwtociores, Apartndo T-905, 0ET00 Mexico.

FIND Loat coins, jewelry, bured treasure. gold nuggets,
ralics. Mew revolutionary patanted delecior Bnalyzes obpacts,
remendous range, no ground pickup. Free catalog. Gardener,
ATZEM M. Tth Ave ., Phoenix, Arizona 85013

TREASURE- Locate quaner mile away with ufirs sanaitiva
incator - beochure ires. Rasaarch Products, Box 270270 -
AMC, Tempa, Florida 33688

SAVE up to 40% on now matal deteciors. Al major brands
ncluding Whta's and Gamell. FREE discount price sl
Northwoods Ganeral Biore, P.0. Box GAT4PMBE, Madison, W1
53715, {B09) 274-4680,

PEYCHIC TOOLS- Pandulums, L-rods, Paiorc Ganeratarns
Brochure §1. Dowsers Precwsion Supply, McCommick Bidg.,
Trnidad, Colo, 81082

PROFITABLE OCCUPATIONS

REPAIR Lawnmowars, thousands of parts and iools.
Wholssals st 35¢. Ellwangar's, PO Box V, Porl Jervis, NY
12T

PLASTERCAAFT . . . Profiabie Home Business 3000
Moids Available. Detalls. Lynnatta, 62510 Mentpark, Mentor,
Ohic 44060,

MECHANICALLY INCLINED'? ASSEMBLED ELECTRON-

FREE DETAILS WRITE: ELECTROMIC DEI'EI.DMHT
LAB, BOX 1550PM, PINELLAS PARK, FL. 33565.

FAEE Catmiogs. Fepair air conditoning Redrigeration,
Tools, supplies, lull instructions. Doolin, 2018 Canton, Dalas,
Tanas TE201,

FT. SMITH Auction School, FL Sméth, Ak, 72903, Rasident
& Horne study. Veteran Apgroved,

TECHMICAL WRITERS make tey monay! Frea datails.
TakPuba, Box 2458-P, Orovilla, CA 95865

PART tima maney, fen ways and sources. $4.00. LB
Service, Box 1022, Kngston, PA 18704,

MPORT-Expont ocpportunity., profilabla world-wide, mas
order business from home, without capial, We ship plan for no
risk euaminaton. Expecience . Free Reporl
Mallinger, Dept. H2T08, Woodland Hills, Callornia B1387

PREPARE Tax Returns - Policeman AlDed Myers made
52,000 his very fral saascn. Train at hama, VA Approved.
Hational Tax School, Morsey 2EQ. N.Y. 10852,

5T0Q Par month eamings possible Miing oul income bax
forms &t home o tax offace during tax season. Ws show you
haw. Simpla, quickly learned, Details malled fee. Mo sales-
men. Hurry. Big Demand. Federaisd Tax, 2085 Moniross,
Chicago, B0818.

PROJECTION TV . . . Maxs §58: me
_Easy.. mwmbumw
mmmmmh?m PLIHD.LIHIanhrh-rhr
mation $15.50. lmm information FREE . .
Macrocombix, Yash Crossng, Pennsyhvara 1HT:r
Craditcard Ordors 24Hrs, 215-T38-2880.

VOLCANIC Eruptions of Money Thry Madondar! Fonunes,
| Defnis Froel Paladin, 1644

GUICKEST Housa Signs. No ! 800% Profit.
COMPLETE PLAMS, $1.00. Housgns, P.O. Box 27085,
Seattie, WA, 28125

MAKE MONEY WOODWORKING - Easy profts mumq
unusual gits, loys, novelties. Free delails. Williams,
Titus, Glan Cove, NY 11542

MAKE HOMEMADE BOOKLETS. I've samed $187.000
with ming. Free inlormation: Falcon, Box B48, Woodville,
Tenas 75872

510,000 CASH! 21 Days! FREE Details. Box 3JE0R,
Hillsbora, OR 57123

“BECOMING YOUR OWN BOSS5™—29 MINUTE CAS-
SETTE TAPE—§5.00, POSTPAID! SATISFACTION OR
REFUND!! HORIZONS, BON 25-BA, STANWOOD,
MICHIGAM 43348

10-DAY From Trint Offar. Razor Shirp Sugical Steel Paring
Knives. 5 year guarantes, Tamdic Saller! Mesded in Every
Home, Rasiaurant. Low priced. Make Fast, Easy Sales. Pral-
ts. Dustributors Yaried. Free Detats. Sample Card of 4-53.00
Posipad. Mu-Way Products, POB 11508, Tucson, AZ
B5T34,

OWN The Busiest Madordar Company In Townl Mew
Opportundy! Grand Slam Syatern, 8033 Sunset Bivd.. Guite
5008, Los Angetes, Calf. S0048

GOLD & SILVER. My book “How to Make a Living 53 a
Precious Metal Dealar gives Delaliad instructions on how bo:
Fregare & Waigh, Marat Test, Detect Fake Gokd & Sitver Plus
many other Secrets of the Trade. Send §12.98 t0: Precious
Mugtals, 4455 Torrance Bhed., Deph PM4D1, Suite 230,
Torrance, CA BIS03

THE AMERICAN JOB MARKET- How to Pick, Chooss,
and Survive, Free Detais. Landcastle Publishing, P.O. Box
27ET3, Tempa, AZ BE2AZ

LEAAN Major Homs APPLIANCE REPAIR Bussess.
inlormative Book $19.85 pod. JAR Developers. Box 13724,
Galine, Karsns 67401

MAKE MONEY IN SPARE TIME. Eam Genenous comimis-
slong &5 a subscription sales representairve for leading mag-
a=nes. For full details and ingtructions. send this ad wilh your
narme and address 1o: POPULAR MECHANICS, Deot. AB-M._
250 W. 55ih 5L, Mew York, NY 10018

224 POPULAR MECHANICS

THOUSANDS HAVE AN IDEA BUT NEVER DEVELOP IT|
Sell yours thraugh mailorder, New book talls how. $4.00. Sat-
isfaction Guarantesd| MANDI, Depi 1014, Box 28847,
Tempe, AZ 85282,

SELL M Orcer Books. Low invesimant. Free Package.
REYNOLDS, Bax 740034, Houston, TX. TT274.

GUARANTEED - EXCELLENT - Income - Star - bmmadi-
avaly - A2+ Your - Homee - Free Detais - Write - Cenler, Box
G050, Los Angeies, CA. DOOGE.

$80,000 POSSIBLE!! FREELAMCING Bathtub and Sink
Regfinishing FREE DETAILS! Shepard, 4418 Wes! 308 St
Los Angeles, CA. 80018

PICTURE Framing— Profitable full or spars-time business.
Easy o lsam with handbook-course “Guide To Picture Fram-
ing Profits.” $3.00 Guaranteed, Fres framing-supplies catalog
incihided. Japs, 126-PM Sevenit North, Hoplking, Minnesols
BE343,

REFPAIA HYDRAULIC JACKS — DETAILS FREE
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4&15T,
BROWNSVILLE, TEXAS Tas20.

FREE BOOK 2042 Unique Proven Erierprises. Fabulous
“uninowns,  Second nfaton income, HAYLINGS, Carlsbad,
CA 2008

twe Profits. Gresslin Comaspondence School, Box 5104,
Spancer, lowa 51301,

5480 ‘Waekly. Hulmmﬂngmmn Goodworkd, Box
2633-R, Tamarac, Florida 33320

$02.00 From Square Foo! Plywood. (Huge Demand).
Revealing Prool 25¢. (Retundable). Woodwin, Bridgewater,
Mass. 02324

COMCRETE Block Machmes: Catalog 51.00. Route Ona,
Box 85, Rapid City, South Dakota 57701

SELL Books By Mail. Free Dealership. Midwest, Box $4F72-
PM, Shawano, Wis. 54156

GET RICH using OTHER PEOPLE'S MOMEYT! Uinigue —
amazing business!! Delads FREE! Finance Corsuftants,
5B8-5, Billings, MY 12510

NEW Discovery in Battery Recondiioning . . Eighteen
Montng Guaraniss Maans ‘'Bag Protas Fast.” Elsctons, 7415
Gable Drive, Lite Rock. AR 72205

| MADE $40.000 Year by Mailcrder! Helped others make

money! Details 25¢. Torrey, Box 318YY, Ypsiant, Michigan
A8GT.

ELIP newspaper items — 53 - 525 EACHI! FAEE Raport!
Clippings-KB-5, Billings, NY 12510

LEARM The sacrats of repairng junk battenss “Fabuious
Profits.” FIRST ESTABLISHED COURSE, Apax Enginoaring.
5454 Bolsa, Atascadero, Calif. 83422

MOMNEY SECRETS! Help Peopie and tusmesses gat mon-
ay. Easy homa business. Famast Profits. No Expenence—
Oy Hours. Continuous Assistance. Frae Details: DFC, Dept.
0-G-5, 1145 Reservoir Avenue, Cransion, Rhode lsland,
o320

VENDING MACHINES. No sefing, Rouies sam amaring
profite. “Big Catsiogue FREE." Farlway Comeration, 1530
FMEB Greenspring Drive, Timonmum, Maryland 21083

ARAD BUSINESSMEM Have Money to Buy & Invest, Top

Finders Fees Paid. Int MiddleEas! Assoc., S83PM1, 8251
Flaxman, Huntingion Beach, CA 2848
GET RICH! Sacret Law smashas cash and

cred® Detals FREE! Wealthki-WE-5, Bilings, NY 12510

RECONDITION JUNK AUTOMOTIVE BATTERIES. Huge
demand croates profitable home business! Fres repor. JAM,
TTIPM, Batthe Ground, Washington 98604

$1,000 Weekly Home Business Directory, Box 2018-PM,
Mew Yiork, Mew York 10163,

HUNDREDS Waeakly Poasible For Ten Hour Work Week!!
Guarariesd Home Business . . . Sian mmediately!! Free
Informabion - AHY, Box 1026-A5, Kalaheo, Hawad BET41

14K Gald, Starling Sibvar Jewairy. Make 300% Prolit. Cata-
fog $1.00 (Refundable). Courticoo, 1634 Bogar, Brome, NY
10462

{Continued on nex pags)



BUSINESS OPPORTUNITIES
from

TAKE Catalog Ordars, W drop-ship 2500 besi-saling spo-
calty products, Lowes! below wholsdale pricss. |mmediate
dedrvary. Spactacular home busineds opportunity. Free Book.
SMC, 6061 De Soto Ave.. Dept. 20-28, Woodland Hills, CA
#1385,

WOODWORKERS - IDEAL HOME BUSINESS. Free bro-
chure! Ping Shop. West Patertbors, NH 03488

EASIEST businass on earth. Make us prove il. Free details,
Woalth Secrets, Box 15137M, Pinelias Park, FL 33585

TAKE PICTURES for profil. Pholomoney, 145806 West
32nd, Goiden, CO B0401.

YOU Can Maks Money Wholesaing, Fres Details.
Brolerage, 1080 Circla, Burna, Tenn. 37029

SELL Books By Mail. 400% pralit. Literwture Free. Parsgon,
344PM, Cass Lake, Minnesota 56633

MOMEYMAKING HOME BUSINESS. Fres datails. Palican
Publishing, 0-153 7305 Woodbine Avenue, Markharm, Ol
L3R avT.

HOME Business. Book Sales. Big Profits. Ssnd $1.00.
Bocdge Publishing, FL Mysrs, Fia. 33508

MAKE MOMEY REPAIRING HYDRAULIC EQGUIPMENT —
JACK INCLUDED — Free Detailn. Hydreuliic Training
Ingtitute, 2040 Grestay. PM5. Eria, PA. 16506

1000, Profit or Chinakoting Baty Shoas, Fras
Literature, MBSPM, 368 Airpont, Sebring, Fla. 33870—
(813-B55-0345)

MARKET YOUR MEW PRODUCT IDEA YOURSELF!
Free information. A.T. Baum Publicatione, Box 7152, San
Jose, Calif., 95150,

204 + Multi-Lavel Compansas Summanzed., Which is Bast
for You, Dedalls and Sampie Pages 1,00, MLODPM, 38080
Coachlight Common. Lansing, Mt 48810

SECRETS bwhind successhd progucts and wess reveal
how o find your fortune] Free information — Forune Maker,

SPARETIME Fortuns! Pockat §14.00 profit on $19 patented
rtorist's hecessity! Samples for tiall Alguist, GTSGB,
Miltord, Pennsyhansa 18337,

AERIAL PHOTOGRAPHY Businass, Pilol, Mon-Pilot. Prof-
itablg, . Enstmrn Aarial, Bow G587, Batmore,
MD. 1237

MAKE By Money Repainng Windshelds And Plate Giass!
Eam up bo $50,000 yeardy. Send lor Veluabla Free I
Glas-Wald Systems, Bou 870, Hillsboro, OR 87123, 503-640-

227

START Profabis Business's at Home. Fres information. D
o P, P 1. Box 1084, Bruno, NE 68014

MAMUFACTURE at Home! Huge Profits! Polishes .
Cleanars . . . Disinfectants . wﬁmm
rru.l..FmI:-Il.h'Frmr-r Box 44178, Tucson, Ancona
BSTIL

EASIEST BUSINESS OM EARTH! Home operated Hugs
Insider reveals sacrets. FREE DETAILS! Beabae, Box

2005, A-583, Syracuss, Mew York 13220

CARPETLAYERS Eam To $3000. Morthly, Essy Home
TMWMFMM Carpat Crafts, 390
Deive, Carmarilio, California 53010

MEW DETAILED REPDAT! Tolls How You can Maks Big
Maoney m Lawn Cane, With Little or Mo immestrent. Send £3.00
to: Crosswinds Co., Box 87, Mia, MO, 65714,

EARN 320-530 AM HOUR. mmmmw
Counteriops.

SCREEM PRINT T-SHIATS. Ingapanscs ts, Froe Detads
“T-Printer,” POB 23891 (GC), Tampa. FL 13623,

AMATING Pross safing medorder infonmation! Free detalls
- Merwiite, Box B5041/C, Los Angelas, CA, 80072

SUB-WHOLESALERS URGENTLY MEEDED maks 2 1o 3

CASH FOR TRASH Brings High Profits.
Exparts Toll You How, Whera And What Goods To Pecycle,
Mo Nonsense Offer, ALSO FREE SELF-EMPLOYMENT
BOMUS IDEA. For Complate Booldel Send $3.00 1 Box
2264, Rifon, NY 12471 -

FOLD| SALVER! FOR THE ASKING! (525,000 - §50,000).
Coppar - $100Day. Expenses. Free information,
Racycler, Box 1857, Brenham, TX, TTA33

NEW, Make 515000 to $30,000 Monthly. Details $1.00.
Minnescia Publishers, Box 2348, Minnaapotia, MN 55402

FANTASTIC Profits! Seil Books By mail. Detais: Innes, Box
4552 El Paso, TH TH814

WHOLESALE PRODUCTS- Mo investmen
Sheffields, 166 Tanloran, Macentia, CA 52670,

details. Send Siemp. LEWIS, Dept. PS, 2T00 47t Avenue,
Oukland, CA $4601

OUT OF WORK?T NEED MONEYT 51.00 bocklel shaws
you haw to star your own business ihrough classifed adver-
lising. Popular Machanics, Dept. KC, 224 W. 57th 51, New
Yark, NY 10012

101 BUSINESSES YOU CAN START & RUN WITH LESS
THAN $1000. A 240 page guideling, cnly 53 .95, MODAC, Box

START Profitable Mail Order Businexs, No Experience
Meacesasry, Imstrucions are Simpie. Detads $1.00. Star
Publshing Co.. 2361 N, Main 51, Dapl. 4-02, Waltnut Creek,
CA $4596

MONEYMAKING OPPORTUNITIES

UNIGUE Opporfunity—Purchase OF Gas Leasss. Low
imvestment, High Return, Amersod, 365 Oakhurs! Lane,
Colorsda Springs, Colorade B0906

FREE Datafs—The Saven Best Home Businesses Maonay
Resourca Systems, 4030 Aesder Ave., Oxnard, CA 83033

MAILIMG LISTS — How o Compia, Sedl Profitably. $3.00.
Bush Mouse, Box 111, Draxel Hil. PA 19026,

FREE Monay! Never Pay it Back’ JADCO, Box 383, San
Pedre, CA. BOTIN.

BUMPER STICKER PRINTING DEVICE. Cheap, Simple,
Portable. Fres Details. Bumper, POB 22781 (GE), Tampa, FL

CABH For Grooery Receipls' Excitng, Mew, Businéss!
Detpily, SASE. Research-PM, POB 9140, Alsriown, PA
18105

MAKE Rubber Samps. Highly Proflatie Businass. Froe
Details, Stamper, POB 22809 (GE). Tampa, Fl. 33822

SOLAR Heating leamsad quickly at home| Free information.
Emgpire School, Box 10148, Juplier, Florida 33458

MAILORDER Opportunity| Start proflabls home business
withou! experienca or capdal, Write for free book, plus details.
Mad Qrder Associates, Inc., Dept, 463, Montvale, NJ 07§45,

MULT! -Lavel Marketing Package. Unusual Products lound
ot eleall Expananced-gHabained
tory® KMC., Bax 200PM, Broomiield, CO 80020

MILLIONAIRES BECRETS! Free Information. SRH
Publishing, P.Q. Box 3998, Postville, lowa 52162

OWN, rew Mescodes-Banz, l1'l1?2n'-:rm'|l or BAIY,
§74.35 monthly. . . .Guarsntesd Method. . . Wris: JP Fox,
Bax 2658-5, WVAHW?_

PLANO Tuning learmed quickly at home! Free information.
Empira School, box 1014 Jupier, Florida 33458

EMCITING Mufl-Leval . Dweails. D, Sadiock, 62
Cedar Hill, Ballewville, N.J. 07108

EARN §100. A DAY. Profiable Home Business. Details §2.
BAE Dastribating, Box 404, Houston, Texss 77428

127, Maxandria Bay, N-u'n"o-k‘l-ﬁ&?

START Home Business. Amaring Opportunity! Experience
Unnecessary| Global Marchandise, Dept. GM. AD#3. Box 53,
Heghland, Mew Yori 12538

FRANCHISE OPPORTUNITIES GUIDE. Don't miss oppor-
tunities in rapidly growing franchises Guide lists hundreds of
mmmmnwnw“hﬁh

Franchise Resaarch, Inc.. Box 8126, West Chester, Ohio

ASO6E.

S7.000 SELLING Information by mail, you would THINK is
unheard of. 1 once did. Details. INITIATIVE, Box 10178,
Algxgndria, VA 2310

HANDY WITH TOOLS? I'll show you How 1o Tum Your Skil
nio 5200 A DAY. No Experence Mesded. Star Making hon-
ey Tha Same Day You Racessa by Step By Step Instructions.
Send §10 to: MES, 4548 Vir Mar, Fair Oaks, CA, 95628

PURE WATER. Important 1o evenyons. Eam maney selfng
Thomaston, CT 06TET.

PRECIOUS METAL DEALER wheo turned §10,000 irto a $8
Milion business during the “GOLD RUSH" of 1a79-80
dhipacibeg i Dusaness Laam from his axpeiance how 10 desl
profitably in precious metals in your area. Synopsis §2.00 (re-
fundabéa with purchase). LD, P.O. Box 242, Myrtle Beach,
5C 28578

SPARE ume lonune in Viny! Regalr. Hugs demand crsades

GET RICH!l Secre! low smashas debts — brings Cash,
Credit! FREErepart!! Wealthklil-WBM-5, Billings, WY 12510

FANTASTIC earnings mailing from home!l Offer: Aush
Addressed Envelops. Impenal, P-8 X17410, Fort
Lauderdaks, FL 32318

MAKE PYC PIPE FURNITURE. Bagin profabie home busi-
ness without exparience! Free repor, JAM, 7T1PF. Baftle
Ground, Washington S9504

EXNCITING 10- 325 HOURALY Income. Unusual opporunity
miaking, assembding products at hame, Memit, Drawer 428P,
FRichardeon, TX 75080

WANTED: . .. Frofitabie Homa Businass Opporunities EMIIS?MMMW‘ starting part time. Pres-
Send offers . . ... Homeworkars, TE50A Berea, Winston, WW\' Box BADESP, Los Angeies, CA
Georgia 20187

INDEPFENDENCE can be yours. Fun proftable busingss
from your own home. Detals fres. Thomeon Enginearning
Consulants Lid., 328 Sauth Shors Drive, Room 21, Guames
Island, Washingion BaZ21

3816 Moneymaking wl Free Information!
Oynamic, Bon 13080, Stow, OH 44224

MEW LUXURY CAR without cost! Write: AMCOD 8, 1801
MAain, Plaintieid, IN 48168

51 MOST POWERFUL MONEY MAKING TOOLS AVAIL-
ABLE SEMD 35.00 FOR COMPLETE PACKAGE. WRA,
DEFT. PMS, P.O. BOX 1090, WESTMONT, IL. 60558

BARGAINS, Mail Order, Home Businesses,

o0, 000
Imports, Free Detads: American Mongymakens, Box B3G6FM,
Tamga, FL 33674

COPYRIGHT Flans" Mene Eam Thousands! Free Detads.
Panciiprojects, Box 22758, Minneapolis., Minnesots 35452

50 HOME Business Opportumities! 8200, Kenoo, Box
412PM, Glordale, AZ. BEI11

LANDSCAPE MAINTENANCE, CHEMICAL FERTILIZING
mllmmm”wmm athars

EXTRA income giving away samples. Free Suppbes
Pro-Tex, 214H Chasry, Norrstown, PA 18401

UNEMPLOYED? UNMDEREMPLOYED? Undemald? |'va
made $56.0004yr. Gell sverything | produce, Helpeng others|
Durtaits: Oppartunity, Box BTH3A, Sibver Spring, MD. 20807

$40,000 ON ' ACRE! New Hydroponics inaxpensive 1o
Start. Maintsin. Ciean, Pleasant, Litte Manual Labor. Fre
Intormation. Robir's, Box 1857, Brenham, TX. 77833,

SERIOUS AND CURIOUS: | WiLL GROSS UP TOD
§5,000.00 FROM THIS BMALL AD, BECRET YOURS 52.00
WRITE: BIZ-SYSTEMS, STATION -A, BOX S108MP,
AUBURNM, CA B5803

FREE! PROOF "How | Made $265.000.00" with small clas-
siied Ads. Southlander-PM5, Box T437R1, Sarasots, FL
33583,

AMATING rerw riutilenvel company! Eam thousands of dol-
fars monthly with 2eno irvestmant thru Adventunes in Health,
Fres details. Mata, Box 710-M; Artesla, CA 80701

FREE INFORMATION, HOW-TO start home Business
breading birds. Prof® & Finencial Security. Mo Exparienca.
Margh Farma, P.O. Box 7JK, Garden Growe, CA 82642,

TODAYS INVESTOR BULLETIN For the SERIDUS
WEALTH BUILDER Dwtails. 3154 5. Cherry Cir,, Dept. P,
Mesa, AT REI02

BUMPER STICKER PRINTING DEVICE. Cheap, Simpas,
Porable, Free delais. Bumper, POB 22781 {GH), Tempa, FL
33622,

HOLLOW Grind Scisson, Knives the Factory Wy, Money-
maker. Plans, Instruchorns $10000. Hanson, Box 1728,
Payson, Arzona 85541

{Cantinued on naxt page)

MAY 1983 225



MONEYMAKING OPPORTUNITIES
fram

RABBITS-CHINCHILLAS-FUR
BEARING ANIMALS

FREE! Frve Proven
Can Too, Guaranteed, Only Read
Publishing, Box F171PM, 322#804 Franklin Bullding South,
Chicago, BO60E-7i%d.

STOCK Carliicates $100 Mixsd Cancelled Cenilicales
525,00 Cortifi-Kats of Katonah knc., Box 286PM, Cross River,
Y 10518

REVEALING FACTS about mail order opportunities wil
save you money. Order “Factshest” today, $1.00, Fealm
Publioations. P.0, Boax TEE3, Jacksorville, FL 32238

EASIEET BUSINESS OM EARTH. Fres Information.
Linden Books, 8111 South 520 East. Muray, Litah 84107

WORK AT HOME. Agents for Money Making Books
Nesded. Complete Detads $1.00. Dal Simmons, AR.#1,
Kadi, Wnots 62853

MAKE CLOCKS it home for profit. Easy 1o learn, fun i 40,
Create your own designs. Ful color catalog shows hundreds
ol Nema: movements, pars, lools, supples. Lowes! prices.
52 00 pp, refunded with purchass. Seha Bored, PO Box TEX,
Oudand, CA, S4804,

§1200 MONTHLY OR MORE Raising rabbits for us. Details
$1.00. Laboratory Animals, Bax 2467, Gmand Raphds,
Michigan 48501

RAISE FUR BEARING AMIMALS Fox, Raccoon, Cougar
Others. $1.00 Color Phatos information. Hidden Valley Fur
Farms, RR 1, Guitenberg. lowa S2062. 319-252-1837

AMANNG Profits! §10,000 Yearfy Faisng Rabbss lor Waal
and Bresdnyg, Details— §2.00. Amencan Angora, Malta 12,
ontana G538,

AAISE ARABBITS SUCCESSFULLY 68 Pape Booklat Tells
How. §1.00. Amedican Fabbit Asan., H1. P.O. Box 426

Baoomingtan, linats 81701

J-B-E-P-8, T-A-U-C-K-8 from $30.00. Millions of Hems in
Govemment Surplus; Typewrfiers, Boats, Ciothing. Complate
Direciory On How And Whara To Buy In Your Area - $2.00.
Surplus Bargains, Box 913-A, Holland, Michigan 49423,

GOVERNMENT SURPLUS .. JEEPS—AUTOMOBILES
== $30,00! 900,000 Bargains! Compégte Information—Your
Arsa. GUARANTEED DIRECTORY — 32.00.

Box IGIME, VALLEY FORGE, PENNSYLVANIA 18481

“GOVERNMENT SUAPLUS" JEEPS $20.000 B00.000
lmmes! Complede Information Your Area. LARGEST OFFE-
CIAL DIRECTORY. $2.00 (Guaranteed). SURPLUS (A41%),
4620 Wisconsin Morthwest, WASHINGTON, D.C. 20016

WANT A 344 JEEP? LAND FOR 520 AN ACRET CHEAP
Housas and Boats? Call lor Dwectory. Guide and Mewsietier,
(916) T22-1111 Ext. P,

$500-5 1000 Manth Plan raising rabbits for us. Free datalls.
White's Fabbitry, Box 1388PM, Hudson, Ohio 44236

GUARANTEED incoma. $10.00 {refundable) for Ievature.
Chinchillas, Bow B304, Mesa, Arizona BS204.

PETS-BIRDS, CATS, HAMSTERS,
ETC.

Make Money &l Homa. Blake, Box
11?2-1!-&.-“:.&%

EARMN Tutoring Children! Teaching Certificale, Procadures,
£2.004 Casie's, 19009-PM, Bescayne, Miami X31B0.

MAXE TREMEMDOUS PROFITS FROM SCRAP WOOD.
BEV Crafls, B0 Mahonmng Awa., Morh Jackson, Ohio
4451

CANYASSERS WANTED. 51.000 month sverage. No sall-
ing. Details. 234 Ciub, San Antonio, TX TE201.

GET RICH In The 1380'a’ Amazing Book Talls How. Frea
Dwtails. Bonanze, PMS, Box 2177, Martinez, CA 54553

THE most Dynamic Books on Mail Order. Complete details
mmmm.mn.mw' , Rossburg,
97470,

EXTRA CASH — You can eam it! Your FREE subscription
to Opportunity Magaring Shows you how with SUCCESS siories
of laday's entreprensurs. Write: Opportunity, Depl. B2D, 8 M.
Michigan, Chicago, 80602

SECRETS of a fartastic Garage Sale. 5300 to: Robbins,
Ark Publicafions, 1101-PM NE 4th Ave., Boca Faton, FL
33432

FREE . . . "Amazing Woodworking Profesl™ . |
Pollard, 27 Snowhill, Agincoun, Ontano, M15 3T4
mmmm ".“.Tm'lfmmlt
homs spare tme p by
$4.80 From: JF!MI!I'H. 1mm—214l5 Park
Fiidge, IL BOOGH,

BUNMER JOB. | earned over $2700.00 las! July part-time
sohving bhat problems. Datails 52 Bay Area Bal Protacton,
P.O. Box 374 81, A, Stugeon Bay, Wi 54235

FREE MONEVMAKING PLAN! So sasy its e MAGIC.
Prowen mathod unsurpassed by any other plan. Send loday
P. Mclinmia, Fowte 2, Box 4854, Palrmyra, Wi 53158

. Charie

BIG MONEY FOR RECIFES 51.25. Eamyway, Box 388,
Bulihaad City. AZ. B5430

FROM His Impressive §225,000.00 English Tudor Castle,
Ropger Ancrews Reveals, “How To Surpass The American
Oream . Send §10.00 Guaramesd. Andrews, Box 2020P,
Samcusky, Ohio 44570

RACCOON, FOX, MINK, COUGAR. Send $1.00 List Pho-
tos. Hidden Valley Fur Farms, Ft. 1. Guitenberg, lowa 52052,
319-252-1837,

—__EARTHWORMS, LIVEBAIY

FREE Literatura. Raise Fishwarma, Crickels. Radwarms—
1000-58.85, S000-342.50. Book on How and Whane 1o Sell
with Order, Carter Fishworma, Plaing, GA. 31780

LOANS BY MAIL

BORROW 525,000 “overnight ~ Any Purpose. Keep Indeli-
nitgty! Frea Pepor! Success Fssearch, Bon 19730-AR,
indianapotis, Indsana 48218,

MONEY Problams? Free Book describes Loans, Cash,
Govemment Grants. Cfther benefis. avaiabie 1o individuals,
Wiite: Associates, Box §8-A4, Brookhn, Mew York 11235

BORROW FROM HOME! Any Amaunt, any worthmile pur-
posa, within 30 days. Competitees Rates. Also, you can sam
substantial mcome as a Mongy Agent. Mo Experignoe— Cwn
Hours. Mational Company lo assis! every wey posaible. No
Gimmicks! Free Dataila: DFC, Degt. 10-C-5. 1145 Pesaroir
Avenue, Cransion, Rhode island 02830

CASH Loans—Bormow by Mail $500.00 1o §25,000! Fres
deads, Application! LTD-PM, Box 937, FL. Lauderdale, FL
33302

OF INTEREST TO ALL

BARBEQUE Charcoal Starter, Safe, Fesl. Simple, Mo Flu-
eEleciricity. Free Information. “Superstarie,” F‘-D-Hr.l:
12645, Tucson, AZ BET11

BAVE money. Hundreds of honest, practical ways. Informa-
tion sheets. Fres details, Willow, 127 Holoolm, Morth York,
Ont. M2M ZE1

BORAOW $100-5 100,000 Ingtart Reply! Mo Co-signams!
Aush Stampesd Envelopel Financial Box SBTP),
Aichardsaon, TH 75080

mwmmw-mmumm I‘-hpu'rm'_r-
Bma. Frea detalis| infohowse-S0BPM. San
Francisco, CA 94102

FREE Promofonal Abums, Conten Tichels, Slereos, sit
Inlormation: Barry Publications, 477 82nd Streal, Bropikiyn,
MY 11208

WINNING  nfgmation, $1.00, MEN'S RIGHTS
ASSOCIATION, 1858, Formsl Lake, MM 55025-01 B9

VACULUM Claaners “DEcourd Prices” “Mew™ Rainbow
348,05, Kiroy, Fiter Ouaesn. Compact, Daetails: ABC Vacuum
‘Warehousa, 7021 Bumet - PM. Austin, Texas TETS7

ALL IN ONE. Wallet For Checkbook and Credil Cards with
Parmaaich and Maiching Calculsics. Onty $10.95. Satisfacton
Guarsmead. Ambassador imp., Box 605, ML Kmco, MY
0540

FREE indermation thatll Boost your Radio Recaption Hun-
dreds of Miles. Send SASE to: Vesepes Varetas. Bax 1203,
Santa Mana, Calil. 33456,

YWARD SALE KIT. Contans evenyihing you need o maks
your sale a success. Send $3.88 To: Foux Industries, Box 267,
Peacedale, Al 02083,

MOVING TO ARIIONAT Complebe details on jobs, whenae
o lretr, webither, and much more, The Arizona Regpor. $4.85.
LandCaste Pubishing, P.O. Box 27573, Tempe, AZ BE2E1

PERSOMNAL

BIBLE Ousstons answersd. Stamped snvelope. Bylon,
17167 Benther, Detrodt, Michigan 48218

COLLEGE DEGREES BY MAIL. Rengwned Universdies
ofier fuily-accradied Bacheiors, Masters, PH.Ors . . . Free
revealing details. Counsaling, Bax 31T-MP-6.  Tustin,
California 82680,

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Experience. Educabion, Achievament, Fast,
Inexpansiva. Call (614-863-1791), Or Wite: Box 13151-T5,
Colurnbus, OH 43213 ,

WANT financial mdependance? Tax advantages? Fullliled
dreams? Send $2.00 to: The ICVD PSCE#E, Box 7617, Lowry,
AFB, CO. 80Z30

REMAILING SERVICE

DIBMEY artis! shows you how 1o draw. First sasy lesson
FREE! Get started inday! Bruce Mcintyrs-PMild, 3471
Crownsworth, Cormona, CA #1720, (714) 853-Ta52

RECEIVE $75.00 in FREE PRODUCTS Delads $50.
Allectronica, Box 1736, Dept. 1034, Oremn, Ulah B40ST

CALFORNIA CONFIDENTIAL from §1.00. OMS, 4218
Bouqua! Way, Sacramenio, TA B5B34

HATIOMALLY onown Mal Forearding Sarvice for trevelers
for 23 years. Wiite: NATO, Dept. PM, Box 1418, Sanasota, FL
33578,

SURYIVE NUCLEAR ATTACK! Send Stamp. RADSADS,
P.0. Box 40-A, Castor, LA T1018

FREE CATALDG! Privacy, Credit, Divarca, Employmant.
Tax Problema? Our books have the solutiona. Write to: Eden
Press, 11823 Siater, Box B410-PG. Fourtain Valley, CA&
2704,

REMAILING %1.00 each. “Confidential Mailar™, P.0Box
5161, Scuth Bend, Indisna 48650,

CONFIDENTIAL Mail FeceivingForwarding. Mail Drop,
Box 18028PM, Ordando, FL 32880

SASKATCHEWAM Remaling. Central, Box 101, Foam
Leke, Saskmichewan, Cansda SOA 1A0

WIN Milicn Dolars Prize Morey Waskty. Free information.
Ebily, 323 Frankiin, Sulle B04E-38, Chicago, 1L 60608

VIDEQTAPING| Profts unkmited in developing videotaping
sanvicn in your area. Stan from your homae. Detailed report
$6.85 jo: Frankiin Management inc., P.0. Box 1804, Pontiac,
M 48058

OF INTEREST TO WOMEN

GUILTING CAN BE A LOT MORE FUN And go twice a3
last whan done on @ frama. This one comes Bpan lor easy
siorage and you can make i in & weakend. Send for Plan
PL-iTIE + $2.00 to: Popular Mechanics, Box 1014, Rada
City Sta., MY, 10000

1983 Surplus Aarny, Nawvy store 64 pages ilusirated cataiog
Send $2.00. Ruvel, 3037 N. Ciark, Dept J-5. Chicago, l
G0G5T.

IS IT True you can buy jseps lor 544 through the UG, Gov-
emmant? Gsl e facts ioday! Call 212-742-1143 Exl
7133

UNLISTED ADDRESS. Discrewt and combclential. Remail
§$1.00 Sngle. Mall Forwarding Service, BOS0 5. Main,
Houston, Taxas TT025

REMAILING 20¢. Forwarding $18.00 yearly. “Economall”,
Box 541, Ephrata, Washington S8823

CHICAGO Address? Call 800-8621-T481 lor information
pacht.

PRIVATE ADDRESS. Dependabls arnd EXPERIENCED.
Professsonal Mal Forwarding, Box 5614, Miton, Mass.
02186

DEPENDABLE Condidential Femalling. Wastengion, D.C.
Guburp. HowTo, 2620 Kirslyn, Falls Church, VA 22043

(Continusd on naxi page)




REMAILING SERVICE
ram
LOS ANGELES Remails - Confidential scsiving Forward-
g Send Siamped Frea Brochure. Mall
Headquarters, 18533-Z Burbank, Tarzana 91356

FREE DETAILS. Gonfidentinl Mail Formanding Fiecening.
PACIFIC MAIL SERVICE, Box 66487PM, Portand, OR
97268

FREE details.
508 Yosemite, Fresno, CA 83728

CHEAP Charlie Says: “Save Money MNow'. Femails,
Contral, 430 Lakeside, Norh East, MD. 29801

CONFIDENTIAL New York Mailing Address. NEWYORK
EXPRESS, 116-15 147 51.. New York, N.Y. 11438

WEST Palm Beach Postmark. Confidential. $1.00 sach,
stamped. Pobbine, 1101 NE 4th Ave., Boca Raton, FL
B2

Dependable  hail,

SCIENCE & CHEMISTRY

CHEMICALS Many oxotics. Caialog 52.00. CHON
Chemical Co., Box 2008, Manabeld, Ohlo 44805

LABORATORY Chermscals, Glapsware— Apparatus, Catn-
logue 51.00 Deluxe Scentilic, B34 5. 13 Strest, Maniowoc,
Wisconsin 54230 B

ERUPTIMG Volcano Construction K §11.75, DINOSAUR
CATALOG, Box 544, Taliman, NY 10882

FORMULAS, PLANS, ETC.
ANY FORMULA $10.00, Gatakog $1.00. J. Balfort, Bax 568,
Chicags, 60850

MOMEYMAKING CHEMICAL FORMULAS — THOU-
BANDS! CATALDG 53.00 (REFUNDABLE): GWA3, Box
183, Brookhield, Wisconsin S3005-0193

TRAVEL AND RESORTS

LD GERMAN RECIPES, Dil Pickdes, Saveriomut, Mo
Chemicals, Send $3.00. Recipes, Depl. 2-A, Bax 566, Dartry,
Mortans 56829

“WEMISOMN Magic. Recipes And Tips: $1.00. K&S, P.O. Bax
2126, Wilgore, Texas TSHEZ,

LEARN BAKER SECRET. Baka Professionally. Bakery
Apcipes mciuded. $4.00. P.O. Bom 98, Richmond, KY
40475

MEW Delicious-170 Fecipes Guarantsed, $2.25. JaJ
Emimeprise, Route One, Box 148A, Ravendan, Arkansas
72458

EASY Mo-Bake Cookies Recipes Send 52.50: Hetphal
HEnts, Box 41216-8.8., ABanta, GA 30331

50 PARTY Punch Recipes. Send $3.85 To: Heiphul Hints,
Bax 412180C, Adarta, GA 30331

FIVE Favorits Home Style Recipes. §2 00. AVEC, 13832
Carroll, Tustin, Celdomia 82680

COMFIDENTIAL Remailing And Forwaning Services &)
$4.00 Par Month Plus Postage. Remailing Services Alans Al
$.50 Esch Swamped Envelope. Wilson Mail Forwarding

ROMAM the word by freghier] Desus - Exolic - Insxpanshoal
Traviiips Associafon, Box 188MB, Flushing, NY 11358

“HOT FUDGE SAUCE"™ Recipe $2.00 and SASE to: Cresd,
Bax 192, Vendalia, Ohio 48377,

SPECIAL SERVICES

PHOTO D, Sealed in plastic AR states. prownces 24-
hours. GUARANTEED. Send $8.00 (2310.00), phota, nama,
2071-46 Emerson, Jackeonville. Florida 32207,

GUARANTEED!! Sarnples 252 . .. Bascoo, Bax 3481-PR-83,
Providence, R 02908,

INFORMATION On anything. Ferguson FAeseanch
Specialists, 80-15 Woodside. Woodsida, New York 11377,

BETTER HEALTH

HEALTH Raport. Proven Technigue For Batter Gums.
Send $5.00 To: Sheg Ertenprisas, P.O. Box 211, Braniord,
Conn. DB405

SMOKE No More!l Free details. Robbins, Ark Publications,
1101-PM NE 4th Ave.. Boca Raton, FL 33432

ORMAMENTAL lron Desigra. Book of 1800 basuths prac-
fical designs lor , columna, sie. Free Lisratues.
Cunningham, Box 20005, Sall Lake City, Utah B4120-0005 —
— (3881 South 3200 West)

COLLEGE STUDENTS!—Improve your grades! — Rog-
search catalog—306 pages— 10,278 toplcs— Rush $1.00—
Research, Box 25018, Los Angedas, Q0005 (213) 477-
B226.

RECEIVE §75.00 in FAEE PRODUCTS Dwtails 3.50.
Allgctroness, Box 1736, Depl. 1038, Oram, Utah B4057

BLACKJACK system. Win Mousands. meertiod,
really works, $5.00. Box 562, Marblehead, MA. 01845,

WANTED MISCELLANEOUS

FUN DECK. Exciing Idea. §1.95 Bookled. DAULAW, RFD:
Bow 840, Heber, Ltah B4032

GARDENING & LAWN CARE

“URN STAND" for Comatary - Yard, Maintenance Free,~
Brochure, Glacier, Box 8387, 51, Paul, Minn 55113

WINEMAKING lmmun &
OTHER RECIPE

WINEMAKING-BEERMAKING-QASOHOL. Free
Catalog. Yeast Egquipmenl. Conlinerial, Box
Cassebary, FL 32707

WINE From Conoentrates. 80¢ Par Quan, Instructions §3.
A. Clark, 510 West 2nd St, Dad Rio, Texas TE240

WINEMAKERS-BEERMAKERS— Froe Catslog—Fas!
Service— Large Selection; Kraus, Box TAS0-L, Independance,
Missouri B4053,

BEER LOVERS — Brew your own, Delicious! Insapersive]
Free Catalog. Boer Getr, Bex 25063M, Langing, Michigan
48908

FREE BEERMAKING BOOK Plus Cataiog, Finest Equg-
mani, ingrediants. Fully Guarareed. 5P, Box T84-M, Chaps|
Hill, NC 27514

FREE ENCYCLOPEDIA
pliss, Equspment
Rachester, NY 14615

Supply
1BEPM,

Winemaking, Baermaking, Sup-
Vynox, P.O. Box PMTA88,

ELIMIMATE JAPANESE BEETLES AND OTHER PESTS,
Quickly, Ensity, Econtmacaly, Guaranissd Mathod, $4.00. Ma
and Pa Enterprisas, Route 227, Trurmnansburg, NY 14888

DANGO - Electric Dol stars Lawn Mower, Sand 5795 for
afiachments, T00 Wes! Main, Waxahachs, TX 75185

WINEMAKERS-BEERMAKERS Frosh Stocks, Fast Ser-
vioe, Free Calalog. O'Brien's, Ban 2840, Wayne, IL 80184

WINEMAKERS-Bearmakars: Free (Hustated catalog of
supphes. Semplex, Box 122T6A. Minnaapolis. Minnasola
554120076

E-Z WATER SPRIMKLER SYSTEM - Save Tima,
M’lqnﬁuinﬂurﬁjmfnrumu Flowars. Shrubs. E-Z

BEER made from scratch. Send $3.00 for “How to malos it”
and one sxcellent recipa, DAS Enterprises, P.0. Bow-862,

Epﬂm;hrswlmu Designad To Cost 55% Less than  Paim Bay, Fla. 32805
GOLD, Shver, Platirasm, Mareury, Tamalm wantsd Ones lrmsw-ﬂ 348,50 Yo Instructions to; E-Z
asanyed. Free circulis. Wholesale Tarmingl, P.O. Box 181, ater Sgrinkder System, F.O. Bon |, Forl Elizabeth, N.J. LIGUORA recipes, Irish Cream, Kahlua, Brandy, Others.
Norwood, MA 02062, m $2.00 & SASE. P.O. Bon 2588, White City, OR. 87501
muuunmmmmmm GROW Plants, Organacly From Laaf MOONSHINE MAKING. Whishey! Gin' Vodka! . . . PLUS
Silvasr Selder, Steding. Gold Plated. Foberd Learerak man-rmwun $2 To: Ovganics, PO, Bax 2051,  Automobile Alcholuel! Homebrewing Manual, 52.00 (refund-
Myrtie 51, Elzabath, M 07202 Boisa, idaho B3 able): Brewmasher, T23A Diston, Philadeiphia, 18111

FOR SALE-MISCELLANEOUS

SILVER FORM-TRUCK CONTACTS AND SILVER S0L-
DER CHEAP. Robet Leseczak, B52 Myrile 5., Eizabath, NJ
07202

HUGE SAVINGS Elbminate Dealer Markups. Free Tral, Bat-
intas Wholesale. Terms Arranged, Cail Tol Free 1-800-223-
1212 Or Write: Lioyds-PMC, Rociiond, IL 81110

FLOWERS, PLANTS & NURSERY
SUPPLIES

STROMNG BEER - 5¢ a bofte. Free reporl. Milwaukes
Brewmaster, T06 Twelfth Streed, N.W., Depl. 101, Canton,
O 44700,

GROW GINSEMNG, Very Prolilable. Have seeds, roots
Goldensesi. Complete information, K. Collins, Vicla, lowa
Lbal )

RECIPES, COOKING, ETC.

MICROWAVE Racipes-—$2.88. Write: Micro, P.0. Box 81,
Myrtho Poind, DR 87458

SAVE $200+. Name Brands. No Salesmen. Free Calalog.
Dwpt. 1324, J & M, 328 N. 3rd, Dekab, IL 60116,

HOW To Save Money While You Feed Your Family Befter.
53.00. P.0. Box 511, Banton, Arkansas T2015

MAIL ORDER buying saves hill on hisaring aids. Menth's
trial Raa Compary Ine., Box 384, Bridgeporn, OH 43812

FREE HEARING AID CATALOG - Save - by mail Write:
“MoneySavers”, B530-FM-5, Langdon, Sepubweda, Califormis
B1343. NOT sol in Callomia.

GRANDMAS RECESSION RECIPES 10 Budget Sireiching
Hame Style Maals §3.00. Beau's, PMS, Box 42, Oak Crees,
Wi 52154

ITALIAN Sausage AecipePross Plans. $4.55, Box 387,
Grean Valay, AT 85814

HEW All-in-the-ear Haaring Alds. Hugs Savings. Battenaes -
ofher mids. Fres catalog. Mo salesman. Rhodes, Dept. 1328,
Brookport, linois 2910

TOBACCO

MAKE Fipes, Information: Pimo, inc., P53, Box 58211,
Chicaga, Minoms G0659

BRIAR PIPE Make of ropas yoUr awn. o article
shows you all the details. Send lor Plan X-47T8-0 + $2.00 o
POPULAR MECHANICS, Box 1014, Aadio City Sta., New
Yok, M.Y. 10101

ORIGINAL Honey Fruft Dressing and Oid Mew England
Cofles Syrup Recipes. $1.00, SASE, KC, 17 Rickesson, Morth
Dartmouth, MA. 02747,

‘TIPS on buying rmast that seves you money, $2.00. P.O.
Box 35839, Abuguergue, New Maxico, 871 T6-5638

GUIDE TO MICROWAYE COOKING Racipas For Appetiz-
ers, Soups. Main Dshes, Desserts, 54.85. Gift Wond, 1225
SuFvan Drive, Freeport. Mincis 61032

SECAET REVEALED. 100-ymar-cdd camival caramalcom

recipe. Edsy, delicious, nonsticky, $2.50. Ochs Enterprises,
1457 Easl Main, Ashiand, OF §7520

FREE BEERMAKING CATALOG. Lowest prices.
Hometrew, Box 158M, Hasletl, Michigan 48840

LIKE BAILEYS IREGHT KAHLUAT Huge Savings. 11 Engy,
Make At Mome, Top Liquor Recipes. Thoughtiul Gift, $3.00.
Ben Banczed, P.O. Bax 338, Bayshoms, Mew Yok 11706

BURGLAR ALARMS & HOME
PROTECTION

DRIVEWAY Alarms - Free brochure - Paxton Entemrises.
AR, Fordlla ind. 45040

INEXPENSIVE SECURITY PROTECTION ALARMS Thal
Wiorl! Home, Traveling, Aulo, Personal. Fres Brochune! Box
118PM5, Tormance, CA. B080T

STOP CROOKE COLD with MNew Chain Alarm. Detads
Free. Alanms, Box 738, Housion, MN 55843

PROTECT Lowed Ones-Pocket Size Ermergency Alanm
Wyith Light, Rape and Chain Alarma Available. $5. 95 sach. Kin
Company. 14841 5R37, Fores!, Dhio 45843

BUPERIOR BYSTEMS! Calalog 25¢ (Fetundable). AAS,
4148 Loma Sguare, Birmingham, AL 35218

HOME PROTECTION Buglar Alarm Waming Slickers
Twabhes for 35.00. - Oakion, P.O. Bax T232, Westchaster,
Hingis 80153
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NEW METRIX COMPUTER-MEMORY

ELECTRONIC
TELEPHONE

zow $

AS 9 STARTING MIDNIGHT TONIGHT

International Telemetrix
Co. will release new, ad-
vanced - electronics
METRIX A-100 tele-
phones o consumers at
just $10 each; three or
more at just $9 each.
The METRIX A-100 is a
one-piece design unit with no
cumbersome base, allowing unusual
flexibility in both placement and use.
Fitted with standard modular jack;
requires no installation charges or
monthly rental fees.

METRIX A-100 uses pushbutton
dial system compatible with both
Touch-Tone and rotary dial systems,
saving consumers the additional
monthly fee frequently charged for
the convenience of pushbutton dial-
ing. Other advanced features in-
clude: automatic redial which
remembers a busy number and
redials at the touch of a single button;
“mute” switch for total conversational
privacy; ringer control permitting
you to “turn off” your phone when
you do not wish to be disturbed. Even
hangs itself up when placed down on
any surface.

The METRIX A-100 will replace

any existing telephone
and is also the perfect
choice as an inexpensive
“state of the art” exten-
sion phone for home
or office.

You may order the
METRIX A-100 by send-
ing your name and address, plus ap-
propriate payment, to the address
below. Single instrument is $10, three
or more at just $9 each. (Limit: five
to any one address.) An additional
5150 is requested per unit o help
defray postage and handling costs.
Price guaranteed only until June 20.
Credit card orders will also be ac-
cepted; send name of card, account
number, and expiration date on the
same piece of paper as your name
and address when ordering. Satisfac-
tion guaranteed or return for prompt
refund within 30 days. An additional
I-year full replacement guaraniee
will accompany each METRIX
A-100 Computer Memory Electronic
Telephone Unit, Mail your order to:
INTERNATIONAL TELEMET-
RIX CO., Dept DTH-1511, 390 Pike
Road, Huntingdon, Valley, PA

19006. & 1983 Imernations] Telemetrin Compamy
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Binihing third 1o the Baja 1000 was tervific.
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=

The way we did it was unbelievable.

The Baja.

A strip of land below the California-Mexico
border. It can go from an elevation of 6,000 feet all the
way down to sea level at the drop of a sombrero. Its
terrain is made up of jagged rocks, sand washes, a dry
lake bed, tide pools, mud, silt beds, you name it.

If you're a snake or a lizard, it's paradise. If you're an
automobile or truck, it's hell.

Yet it was on this God-forsaken strip of land
that this year's most newsworthy accomplishment in
the world of trucking took place.

The scene —the annual Pernod/Score Baja 1000.
The accomplishment —the third place finish in the
mini pick-up class of the absolutely unheralded entry
of the Isuzu 4 x 4 pick-up. The only diesel entry
in the entire race, and the first imported truck
to finish the race.

An achievement that becomes somewhat
heroic when one considers these facts. The

Baja 1000 is a prestigious race that most truck manu-
facturers usually enter at substantial cost with crews,
drivers and multiple truck entries. The Isuzu 4 x 4 was
a single entry, with only its dnver and owner,

Henry Simpson, his co-driver, John Comacho and a
very small crew.

Not only that, all the other entries benefitted
from highly modified racing engines and transmissions.
While the Isuzu benefitted from yvears of engineering
know-how and required only a stock diesel engine and
stock transmission.

And we did all of this in the remarkable time of
28 hours. While vehicles fimshing behind the Isuzu,
or not finishing at all, included Chevy S-10, Mitsubishi,
Datsun and Ford.

All of which goes to prove what a land of
opportunity America truly is. Because after
60 years of proving how tough we are all over the
world, we could prove it here, in only 28 hours.

Tougher th:.an'the %}Jrldie toughest roads.
Isuzu. Driving into your future.
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous 1o Your Health.



