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AND OH YES, I'LL TAKE
ONE LIFE INSURANCE PLAN
10 GO’

Who has a quicker or easier way to buy life
insurance than Allstate?

At Allstate, we've made buying life insurance as
easy as shopping at Sears. Stop by, see an agent,
answer just a few simple questions to qualify, and
you can take home $10, 000 worth of life protection
instantly.

And a new, unique feature automatically included
i1s that if you lose your job after vou've had vour plan
for six months, and receive four consecutive weeks
of unemployment compensation, Allstate will pay

your premiums for the next half vear.

Next time yvou're in Sears, ask about our Instant
Life insurance policy. Or check it out at any Allstate
office.

Right now, we're offering a lot of life msurance at
our lowest prices ever. S0, now's the time to get
the protection you need.

Stop by today and pick up a life, home or auto
plan—to go.

Alztate Life Insurance Company
Alkstate Insurance Company
e lr”:]IT-CIIIL. Mlaraws
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Instant Life is our Whole Life with Non-kevel Prentunes policy, Prodocts available in most st




WHEN 1T GOMES TO VALUE,
SOME GUYS ARE IN
BETTER SHAPE THAN OTHERS.

You'd use up two 3 oz. cans of the
leading spray, start a third, before you’d use
up one 2': oz. Speed Stick Deodorant.

THE WIDE STICK

FOR EFFECTIVE ,
DEODORANT PROTECTION ~
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WHAT DO YOU
SCORE ON THIS

The les! lakes only a minute!

Jusl answer each question, tolal your
score, than fill oul the coupon and sand il
10 Shopamith

We'll send youw a FREE year's subscription
($6.00 valuel o HANDS ON!, the Home
Workshop magazine!

50 grab a pen or pancil and gel stafea!

CircleA,BorC
for each question:

How much experience have you had in
woodworking, home repasr and
mainienance?®
(&) Little or np axpefience
{B) Some experience
(C) Quite a bit of expanience

Which phrase besl describes

your workshop?
{4 A selection ol hand and porable power
tools
{B) A table or racial arm saw, hand and
pofaDie power iools
{C) A good selection ol stationany and
poriable power tools

How involved do you want io become
wilh woodwarking, home repair and
manlenanca?
{A) Mot very imsolved
{B) Moderataty imohed
{C) Heawily invobved

What's ihe ikelinood thal you'll buy a
WoodwWorking 100l within 1he naxt year?
{8y Mot likely
{B) Somewhal likety

Which best describes you?

{4} I do some home repains and
mainienance
(B] | do some woodworking and a varaly
ol home repairs
(T} I'm prmarity interested in fine crafts-
marship woodworking

How to find
YOUr score:

Simple! Count mine pomis lor each (Al
six for @ach (8), inres for each (). Then
enter your olal on ihe coupon, fillinyour
answer for Question #5, include your
name and address and mail (o
Shopsmith!

Your firsl issue of HANDS OMN! will
arrve 000! We'll also send a FREE Infor-
malian Kil on 1he Shopsmith MARK V,
ihe complele home workshop Thal
combines ihe fne power lools neaded
most in one aconomical unit! I1°s the
food to start with. .. the systam pou
grow with!

Ml the coupon loday!

Cunlity Woodworking Tools Made in UL5.A.

Shopsmith inc.
The Home Warkshop Company

750 Cenier Drve
Vandabka, Ohio 45377

M

() Highly likaly *Shopeenihy ine. 19A7
7
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EDITOR’S
NOTES
5L 0 Cluz—

"Suii:mg...slnal:...mmfmtahln..
performance doesn’t match its pedigree.” That, 1n a COVer hne was

Stirling Moss's assessment of the new De Lorean Sports Car back in June
1981 when we ran it on our cover. Then in
May 1982, we printed a PM Owners Report
on the car. Most owners had purchased the
stainless-steel auto on the basis of styling,
But nearly 18 percent also felt it was a good
investment. So far, it appears that the invest-
ment-minded will wind up disappointed.
The De Lorean has joined other legendary
grand failures of the auto world. Mike Lamm
tells about them—some will surprise you!—
in a story that begins on page 79.

The United States is not enthusiastic about
cooperating with the Soviets when it comes
to things like pipelines. But Americans and
Russians are working together in a venture
that produces the fish sticks you have in
your freezer. Word of the joint fishing ven-
ture came as a surprise to us. If you're surprised, too, you can read more
about it in John Burnett's article on page 88.

The weather in southern California is always great. Right? That's what the
Chevrolet public relations people figured when they scheduled the press pre-
view of the new Corvette last year in early December, But this time they
figured wrong. The heaviest storm in 20 years hit Riverside International
Raceway the night before the debut. It blew down a giant tent, destroyed
dozens of displays—and left a coat of mud on several areas of the track. The
introduction and driving went on as scheduled. But the event took on the look
of a car washer's convention as drivers and carnera teams shined up Corvettes
between runs. We got pictures of the new Vettes, clean and shiny, courtesy of
our car washing and driving experts Tony Assenza and Joel Breault. — PM

The storm is over, but
the mud remains. Here,
Joal Breault and Auto
Editor Tony Assenza
use window cleaner to
put a8 shine back on
their ‘83 Corvette.
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. IAKES
THINGS
WORK
BETTER!

BELT-EASE®
BELT
DRESSING

Long lasting, crystal
clear, clean balt
dressing gives extra
traction and Iife to
automotive V-belts
and all drive befts on
appliances, blowers,
snowmaobiles, and
power aquipment. | B b

5.5-0z. aerosol. ;
3 —

LOCK-EASE®
GRAPHITED
LOCK FLUID

Keaps all locks work-
ing smoothly year
‘round. Seals out
moisiure, protects
against freezing and
rust. Frees frozen
and stuck locks.
3.5-0z. aerosol with
snorkel; 3.4 oz. can,

lITI M@ ILLWEATHEII b

WHITE GREASE
LITHIUM  « sorkel )

GREASE &

=i

An all weather
grease for aulo,
tarm, marine and
shop use. Preferred
because of its
superior film
strength plus walaer
and heat resistancea.
LITH-EASE pro-
vides excellent lu-
brication and rust
protection. 16-0z.

aerosol; 1-1b. tub; I conmpasa 80
1%-0z. tuba. k‘ . ‘.J

Available wherever fine automotive
and hardware products are sold.

American Grease Stick Co.
S Muskagon, Michigan 45443




LETTERS
TO THE EDITOR

Old warbirds live on—but not many

I read with great interest Budd Davis-
son's article on restoring old World War
1T warplanes (New Wings For Old War-
birds. page B0. Dec. 'B2). He men-
tioned the P-47 Thunderbolt and how
so few of them are still flying today. |
was stationed at Drew Field, Fla., for
four years during WWII and talked to
many pilots retuming from combat
overseas. They had nothing but praise
for the rugged P-47.

There would undoubtedly be even
fewer stll arcund today if it were not
for their remarkable ability to return
home even when riddled with bullets
and flak. The P-47 was a truly awe-
some fighting machine.

GARDNER F. SMITH
DANVERS, MASS.

Talk about the terribly wasteful
destruction of WWII aircraft! The RAF
used rows of Spitfires as strafing tar-
gets in the 1950s. and I've bombed
Messerschmitt 108s that were used for
target practice in Germany.

The P-51 Mustang was a fine fighter.
as you say, but I'm pretty sure they all
had Packard engines, not the Rolls-

Royee Merlin that you mentioned in
your article.

W, J. McWILLIAMS, MAJOR. RCAF

MOOSE JAW, SASK

It was a great story, but your listing
of famous air museums left out the fine
one we have here in Tucson. It has
many historic fighters and bombers of
WWII. The area was a major flight
training center during the war, and
many abandoned airfields can be
found, along with old wrecks.

CHAHLES G. GRIFFITH
TUCSON, ARIZ

Our listing of air museums was
intended primarily to cover those noted
for having WWII aircraft in Aying con-
dition, where you can actually see
them performing in the air. There are
many fine museumns offering static dis-
plays that we were unable to mention
because of limited space.

Regarding the P-51 Mustang. several
types of engines—Allisons, Packards
and Rolls-Royce Merlins—were used
in different models. The P-51 our
author flew had the Rolls-Royce Merlin

Yes, we have ‘em

For years I've been searching for plans

on making wooden clockworks. I've

seen kits, but they wouldn't be as much

fun as constructing a works from
scratch. Can you help me?

WALLACE W, NELSON

GRAND FORKS, N.D.

You came to the right place. We ran
two articles on making wooden clock-
works, one early American and one
Swiss. Photocopies are available from
Fopular Mechanics, Box 1014, Radio
City Station. New York, N.Y, 10101
Ask for No. X178 (early American,
$6.50) or No. X179 (Swiss, $2.50).

PM’s 3-in-1 pedal car

Here is a picture (right) of the FM pedal
car that appeared in your August "B2
issue (Build PM's Delivery Wagon,
page 62). We built the dump truck ver-
sion. The plans were excellent. and the

&

car is a solid design that should last for
many years.

PHILLIP D. MATHER

WILES. MICH

Thanks for the great photo. For oth-
ers who may be interested, plans for
the car—a roadster, dump truck or
delivery van—are $5.95 postpaid from
Stevenson Projects. Box 584, Del Mar.
Calif. 92014,

Happy youngsters enjoy PM's conwvert-
ible pedal car, built by reader Mather.

In defense of defense

In your December "82 Letters column
(page 6). one of your readers criticized
you for your coverage of military
equipment. He said he wants to see
only "peaceful things™ in PM.

I'm glad we have battleships, bomb-
ers, tanks and, yes. even nuclear weap-
ons. We need a strong defense 1o pre-
vent war, s0 we can have “peaceful
things.” Keep up the good work.

J. E. GUY. M.D.
FORT LAUDERDALE, FLA

Doesn't he realize that he is free to
voice his opinions in public only
because America has a strong military
to protect his rights? Let him go live
somewhere else and see how much
freedom he has then!

RUSSELL W, HOLDER. M.SGT., USAF {RET.)

CARROLLTOM, TEX.

Turbocharging update

1 must compliment you on Don Fuller's
article on wrbocharging (Turbocharg-
ing: This Time It's Here To Stay!, page
71, Dec. '82). It was a very complete
and enlightening report on a system
that we at Saab are happy to have
helped launch.

| should, however, point out a few
errors in statements regarding Saab.
The boost pressure for the Saab Turbo
was reported as 8.7 p.s.i. For the 1983
Saab Turho. this figure is 9.5 p.s.1. Alsa,
the EPA mileage (city) is 21, not 20 as
reported.

Your price comparison was based on
1982 prices and was somewhat mis-
leading since the Turbo price includes a
very expensive sound system and elec-
tric side mirrors. items not included in
the normmally aspirated Saab 9005. The
actual prices for 1983-model Saabs are
$13.550 for the 900S and $16,510 for
the Saab Turbo.

LENNART LONNEGREN
SAAB-SCANIA OF AMERICA INC,
ODRANGE CONM

Author Don Fuller replies: We regret
that some of the differences between
the 1982 and 1983 Saab models were
not noted in our article because it was
necessary o go to press before the lat-
er figures could be confirmed. Thanks
for the update. ™
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ITS ENGINEERING
50 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
eliminated. 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 to strap to your wrist. For
example, CD ignition eliminates the

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

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

In short, Mariner makes the
mast refined outboard motors in the
world.

Yet, in our engineers’ vocabulary,

refined certainly does not mean
docile. Open the throttle and you'll
experience acceleration

that's surpnsing

if not downiright exhilirating.

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

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

% NARINER.

L4y 2C2.

¢ MBRINER

OUTBOARDS




T OIRED A, REVNOLDE TORACCD CO.

Warning: The Surgeon General Has Determined
That Cigarette Smoking |s Dangerous to Your Health.
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¥ il
LIGHTS: 3 mg. “tar”, 0.7 mg. nicoting,
LIGHTS 100°s: 12 myg. "tar”, 0,9 mg. nicoting,
av. per cigarette by FTC method.




BILLHARTFORD

IMPORTS &

MOTORSPORTS

Measuring
a Mercedes sy

Some old, simple -

formulas have
long been dead:
like cars costing a
dollar a pound
Others—like buy-
ing the biggest
and heaviest car
for your money 1o
be assured of getting a car with great
ride and feel—die a little harder.

The way a car feels no longer has
anything to do with dimensions and
weight {as any Renault Le Car driver
will be glad to demonstrate by barrel-
ing over a railroad crossing).

Trunk volume of compact Mercedes ben-
efits from serodynamic wedge shape.

That's why a luxury carmaker like
Mercedes-Benz can field a compact car
that still feels like a Mercedes. That feel
may be too taut for Lincoln Continental
owners, but it won't disappoint anyone
who has enjoyed driving the larger M-B
models.

The smallest Mercedes is a stunning-

Smallest Marcedes-Benz will go on sale in fall a8 "84 modal.

looking little car that's already available
in Europe, wearing a 190 or 190E
badge (two-liter, gasoline Four. carbu-
reted or fuel-injected),

When the car joins the line here in =
the fall, though, it will be a 220E and be
powered by the Mercedes 2.3-liter,
fuel-injected gas Four. A 220D with
diesel power will follow.

The 220E220D could knock the
240D out of the lineup if buyers flock to
the new car, which will fall right into
the 240D price niche: $24.000.

The 220E/220D is built on a 105-in.
wheelbase. is 174 in. overall and
weighs plus or minus 2,400 pounds
depending on engine, transmission and
options. Unlike the larger M-B models
(except the 240D), the new car will
offer four- and five-speed manuals in
addition to an automatic transmission.
(The automatic has an economy mode
which sets the transmission to start
from a stop in second gear and make
upshifts at lower speads.)

For now that's the dimensions and
weight story, but next month we'll
describe that Mercedes feel which we
experienced driving the 190/190E in
Europe.

Imuummmnﬁmﬂhmpmmpmmwh:dmmmmmhm which
is ssymmetrically located in order to be as close as possible to the driver.

10

Four-door Ferrari

The most exciting and fastest Ferraris
have no doors: They're the bright red
Formula One racers, of course. Enzo
Ferrari's street cars, also pretty quick,
have all been equipped, up until now,
with two doors. The first four-door, or
guattroporte, Ferrari. which will debut

Ferrari sedan, a Pininfarina design, is
the first four-door from the automaker.

this year, is expected to be the fastest
four-door production sedan: 160 mph.
The 5.0-liter, flat Twelve “Boxer”
engine, the same as used in the BB
2121, will be the powerplant and the
transmission will be automatic. [t'llbe a
limited-production sedan. naturally,
with only one copy coming out of Fer-
rari's shop door in Ialy each working
day.

Audi station wagon

While we wait for spring and Audi's
replacement for the 5000, already
being sold in Europe as the Audi 100,
the German car company is consider-
ing producing a station wagon model to

o LA ———
- pdl___

Audi Avant is wagon version of the 100.

jon its very aerodynamic four-door
sedan.

The Avant, as the wagon design is
being called, has a swoopy new tail end
to squeeze in a small, forward-facing
jump seat behind the conventional rear
bench. ™
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“Today, you need

an oll this good-’

i e &, & i 2| 2 i
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"My bread and butter
depends on this engine.
That's why | need
Quaker State”

When you make a living with your vehicle, a costly
breakdown can put you out of business.To keep your
engine and business running smoothly, you need Quaker
State quality. These Quaker State motor oils are made
exclusively from Pennsylvania Grade Crude Oil. They offer
quality protection for your vehicle. Quaker State: so good,

it's America’s
wteins (Quiakker State

QUAKER
Ol
Jefiutl

MOTOR
3




Professional service
means a lot to me.




e ——

That's why I see Mr. Goodwrench
even for simple jobs
like brakes-or shocks.

A professional technician is committed to doing his work right.
He doesn't just slap-dash a job together, sometimes he spots other
problems that are about to happen. That kind of careful workmanship
could save you money—keep a little problem from getting big.
And costly. That's why | take my van to Mr. Goodwrench. He's a pro.

Mr. Goodwrench has GM training available to him, plus he has the
right tools and he can get genuine GM parts. And even though | feel
like he's worth more to me, he's committed to charging reasonable
prices—he has pledged to be competitive with other places | can go
around here for service.

So keep that great GM feeling with genuine GM parts at participating
independent Mr. Goodwrench dealers selling Chevrolets, Pontiacs,
Oldsmobiles, Buicks, Cadillacs, GMC and Chevy Trucks.

LET'S GET IT TOGETHER... BUCKLE UP
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GM minicars

Apparently to demonstrate that it
hasn't abandoned the bottom end of
the U.5. market in its future planning,
General Motors has been showing a
tiny. two-passenger commuter (TPC)
idea car at recent shareholder meet-
ings. GM says there are no plans 1o
build this car as such, but that certain of
its features probably will tum up in
future production vehicles,

The experimental fwd TPC is 33
inches shorter, 5 inches narrower and
6.6 inches lower than the current Chev-
elte, yel has more usable space inside
for its two passengers. It weighs only
1,040 pounds and uses flush, sliding
window glass. plastic suspension
springs and many other superlight-
weight engineering and aerodynamic
innovations.

With a 0 B8-liter, port-fuel-injected,
aluminum three-cylinder engine. five-
speed manual transaxle and a drag
coefficient of 0.31—but without any
weight-adding emissions or safety
equipment—it delivers an astounding
§7.5 mpg in city driving and 95 mpg
highway.

. =

This tiny wehicle is 8 serious study of the possible transportation modules of the
future. Lightweight materials and small motor will yield near-100-mpyg efficiency.

Meanwhile. GM chairman Roger
Smith acknowledges that his company
plans to import 200,000 to 300,000
fwd subcompact “R-cars” from Japa-
nese partner Isuzu, plus 100.000 or so
even smaller cars from Suzuki, both
beginning in mid-"85. Rumors indicate
that another 300,000 of the Isuzu cars
may be GM-built in the United States,

These will be about 156 inches long
(9 inches shorter than Chevette) on a
94 5-inch wheelbase. They'll be pow-
ered by a 1,3-liter Four, with a 1.5-liter
diesel optional, and should get 40-50
real-world miles per gallon. The small-

er Suzuki minis will do even better with
their 1.0-liter gas engines.

[ don't know yet how these plans will
affect the pending deal that would have
GM assembling 200.000 fwd Toyota
Corollas (to share with Toyota) in a U.5.
plant at about the same time; but | do
know that none of these cars is intend-
ed to completely replace the current
rear-drive Chevette.

Why? Because it's the cheapest and
simplest volume car built in America,
and Chevrolet general manager Bob
stempel believes there's a market for
that for some time to come.

Buick's potent six-packs

Buick's 3.8-litar V8 In road race trim.

For decades, the Chevrolet small-block
V8 motor has been the engine of choice
for hot-rodders, racers and high-perfor-
mance street applications, The reason

14

was simple. The engine was. and is.
virtually indestructible and the high-
performance parts necessary to make it
go fast were, and are, all available right
from Chevrolet.

With a copy of the Chevy Power
book, a large wallet and a cooperative

dealer, you can build as awesome a
motor as you want without ever going
to the aftermarket.

Buick would now like 1o be in the
same market, but they would like to
do it with their 3.8- and 4.1-liter

{Plasse turn to page 16)

PM wins again

Remember our victory in the Quaker State
Longest Day of Nelson Ledges (Only The
Strong Survive, page 92, Nov, '82)7 Well, PM
chalked up another victory when Detroit Edi-
tor Gary Witzenburg won the coveted Jim
Russell/British School of Motor Racing Media
Challenge crown for “82. Behind the wheel of
the single-seater Formula Fords were repre-
sentatives of Sports Ilustrated, Autoweek,
Motor Trend. Road & Track and On Track
After two days of qualifying and heat races,
Witzenburg came in first. with Motor Trend
editor Tony Swan second and Sports Jllustrat-
ed's Sam Moses third. On victory stand (left
to right) are Linda Vaughn, Gary and Swan,
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Save now at Sears on the
_Tractor and Tiller the
leading competitor can’t touch.

The tractor with 10% more
horsepower at the drawbar.
Delivers an average of 10% more
horsepower at the drawbar than the
leading competitor does. Loaded with
features that include hydrostatic trans-
mission for no-shifting ease. The
optional front and rear P.T.O. (Power
Take Off) lets you use the tractor’s
power to operate attach-

ments, A lot of perform- @

ance at a greal price. v
Craftsman 20-HP ?1_7 - __,?
Full Feature o f—rt

Garden Tractor

\ 23507/

The tiller that works in one pass.

In tests, one passof our C.R.T. Tillerduga
fine, 4-inch seed bed in sod-covered
Texas soil. The leading competitor took
six passes. The breakﬁumug design of
our Counter Rotating Tines is the reason
for this tiller's power. And chain drive
transmission delivers plenty of muscle to
the tines from the powerful 6-HP engine.

Craftsman 6-HP Task Handler
C.R.T. Tiller

NOW

%9999
B5ears, Roebuck and Co, 1981

[ e e e e

O
SALE ENDS March 31, 1983 : SAVE 15 0 ]
_ Prives andd u::::‘:luml:iprﬂn’r::ll:-lﬁ: :-i;!lﬁlijlli:::;q_-nlql Linatesd I %E“ le bl‘y ﬁarﬁ Tr&ctor l
States except Alaska. Available at most Sears retail stores -
I or Tiller Attachments I
| 15% off regular price of any Sears Tractor or Tiller Attach- |
| mentwhen you bring this coupon 1o a 5ears retail store. |
| Hurry! Offer ends March 31, 1983, Only one coupon I

valid per purchase, Cash value 1/20¢, P
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VE motors. Buick has drawn on the col-
lective experience of engine builders
like Jim Ruggles, Jim McFarland (of
Edelbrock frame) and Smokey Yunick
and published the Buick V6 Perfor-
mance Guide,

Like the Chevy Power book. it tells
you in exacting detail. everything you
nead to know to massage a VB into
high-performance trim. The book and
parts are as close as your Buick dealer.

Buick is campaigning hard to shed its
image as a maker of stodgy family cars

and wants to associate its name with
exciting performance. With its empha-
sis on the inherently more fuel efficient
VB, rather than an 8, it seems to be
right on target for the '80s.

Is faster safer?

An interesting bit of contradiction was
recently issued by the Highway Users
Federation. In August 1982 the group
issued an alarm that traffic deaths
waould increase for the year because,
according to its surveys. 7 out of 10
drivers excesd the national 55-mph
speed limit. Woodrow Rankin. a direc-

e

- —

TOPF READ

12 ft
B STANLEY

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

for durability. A Tru-
zero hook, for preci-
sion measuring.
Easy-to-read blade
graphics. And pat-
ented speed con-
trol brake cams, for

there's even o top-
reading Powerlock -
the only tape rule of
its kind,

For twenty years,
Powerlock Tapes hove
been the "Bodge of

Powerlock™ Tape Rule. decreased whiplosh the Professional,” and
Powerlock Topes and longer tape life. with good reason. They

are built with quality Stanley Powerlock don't just measure.
that losts. They offer Tope Rules are avail- They measure up.

you features you can’t  able in o wide range

find in ordinary lock- of lengths and tape _
ing tapes. A DuPont widths. For inside STANLEY ]
Mylar® coated blade, measurements, helps you do things right.
16

tor of HUF, said, "We're seeing a
retumn to slightly faster traffic on roads
that were designed for 60 mph."”

In a state-by-state breakdowr, it was
found the Western states were the big-
gest offenders. with North Dakota top-
ping the list at an average 57.8 mph
On the whole, we are a nation of scoff-
laws on the interstates.

Those sobering predictions didn’t
come true, however, because in No-
vember that same group issued statis-
tics stating that traffic deaths would set
a record low in 1982. For the first six
months of "82, 3.000 fewer people lost
their lives than in '81. That's a 13 per-
cent reduction in fatalities.

The numbers aren't all in yet, s0 no
conclusion can be accurately drawn,
but it appears that while more of us are
driving faster, fewer of us are involved
in fatal crashes.

Fwd Mustang/Capri
Ford is working on the next-generation
Mustang/Capri for mid-"85 introduc-
tion, and both are said to be lighter.
shorter and wery different in styling,
compared to the current models.
Also—surprise—front-wheel drive.

They'll use transverse power trains
from the coming Tempo/Topaz com-
pacts, including an optional turbomo-
tor, plus further developments of the
Escort/Lynx front suspension and the
more sophistcated Tempao/Topaz rear
SUSPENSIOn.

That will leave the new T-Bird and
Cougar as Ford's only rear-drive sporty
cars—until they, too, go fwd for "87.

Mirada/Cordoba/Imperial

Chrysler's three remaining rear-drive
luxury coupes, Chrysler Imperial and
Cordoba and Dodge Mirada. are also
likely candidates for a downsize and
fwd conversion in 1985, Like every-
thing else in Chrysler’s stable larger
than the Omnirizon's twins, these will
be built on the company's versatile K-
car platform—but with their own
unique sheet metal and "formal"” look.

More factory racing?

According to the latest J.D. Power
Automotive Consumer Profile, the time
couldn’'t be much riper for U.S. auto-
makers to increase their motorsports
activities. More than 25 million Ameri-
can drivers are interested in auto rac-
ing. and 24 to 36 percent of the people
surveyed (depending on geographic
area) said they favored more active
participation by automakers. As ex-
pected, the majority of those showing a
strong interest were young males—
but a surprising 10 percent were
WOImen. ™
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New from NRI...

Industrial Electronics
with color computer.

Get a head start in the
emerging technologies with
practical training in control
systems, instrumentation,
robotics, optoelectronics,
and lasers. Exclusive
computer-aided instruction!

Here’s the training that gets vou into
the heart of American industry’s rebirth.
Over $5 billion a year will be spent in
automation alone... $2.3 billion in com-
puterized control systems... $600 million in
industrial robots and robotics is only just
getting underway! To help meet the soaring
demand for people to operate, maintain,
repair, and design these control systems,
NRI has created the only complete training
in Industrial Electronics for Instrumenta-
tion and Control Technicians,

Your training includes the TRS-80 color
computer, the NRI Discovery Lab, interfac-
ing breadboard, digital multimeter, fre-
quency counter, computer-assisted training

ms, audio imruﬂionlapc and 46
ml} illustrated lessons

CTHE S8 o a trademark of the Eadie Shack divasion of Tandy Coep )

Learn on Your Own
Computer

NRI training is more than lessons. ..
it's experiences. You leam by doing,
using the TRS-80™ color computer to learn
about control systems, programming, and
troubleshooting. It comes with special
computer-aided instruction programs to
speed learning, is expandable for business
and personal computing, and is yours to
keep. And that's just the beginning,

NRI's exclusive Discovery Lab® is de-

/' signed to interface with your computer and

special breadboarding card so you build
demonstration circuitry, “see” inside your
computer, and follow its operation. You also
get professional quality instruments, in-
cluding your own digital multimeter and
CMOS frequency counter. You'll use them
during vour hands-on training, keep them
10 use in your work.

No Experience Needed

Your NRI training is thorough and
complete. Starts you with the fundamentals,
builds step-by-step up to the most advanced

ts. You learn about automatic con-
trol and feedhack systems, control motors,

numerical control systems, lasers and
optoelectronics, robotics, microprocessors,
instrumentation, computer peripherals,
and much more. NRI keeps you up with
technology to make the most of the big
demand for control and instrumentation
technicians.

Send for Free Catalog

Send the postage-paid card for NRI's
hig electronic careers catalog. There's no
cost or obligation, and no salesman will
call. In it, you'll find complete lesson plans,
equipment descriptions, and career oppor-
tunities in this exciting field. You'll also get
information on almost a dozen other elec-
tronic courses including Microcomputers,
Electronic Design, TV/Audio,/Video Servic-
ing, Digital Electronics, and more. Act today
and get on with your future. If card has been
used, write to us.

NRI Schools
McGraw-Hill Continuing
Education Center
30939 Wisconsin Ave,
. Washington, D.C. 20016

‘I‘r‘tl give you tomorrow,



MORT SCHULTZ

CAR
CLINIC

Family feud

Since the day | drove my 1981 Pontiac
Trans Am out of the showroom. the
4.8-liter engine has had a rough idle
and has hesitated on acceleration. |
brought the car back to the dealer sev-
eral times and was told that everything
is adjusted o specification.

Then, one day I took the car to a
Buick dealer. He checked it out and told
me that one of the two ports in the four-
barrel carburetor throttle pump cham-
ber had not been drilled. He did the job,
and the car has been running fine ever
gince.

I sent a letter to the Pontiac regional
office in Cleveland to get them to pay
for the job—after all the prablem had

started while the car was under war-
ranty, The regional office rold me that
the port was not drilled because of
emissions standards, and that Pontiac
wouldn't pay for the job, because it vio-
lated emissions laws.

Back to the Buick dealer I went, and
was told that Buick uses the same
engine and carburetor, and that both
ports are supposed to be open. Who's
right— Pontiac or Buick?—.Jim Phillips,
Maple Heights, Chio

Buick! Pontiac should pay for the job.
Call the Cleveland office again and
speak to Ed Balas. Ask him to call Jim
Colyer of Pontiac service in Pontiac,
Mich. Jim knows all about this.

Solution without a reason

A few months ago, | purchased a 1982
FPlymouth Horizon TC3 hatchback. The
hydraulic valve lifters have been rat-
tling from day one. I've taken the car
back to the dealer who claims that
nothing can be done about it. | would
appreciate your help—Bill Newcome,
Brookville, Pa.

Although you don't say so. I'm
assuming the car has a 2.2-liter engine
rather than the 1.7-liter, Why? First,
because the 1.7-liter engine has me-
chanical valve lifters which, if adjusted
properly. will not make noise. Second.
because there have been reports of
some 2.2-liter engines making noise.

Chrysler admits that it's happening,
and that the noise is confined w the
valve lifters. However, the cause has
escaped detection,’

According to Chrysler, freatment
with engine oil supplement (Chrysler
part No. 3419130) will get rid of the
naise, but [ still wouldn't let the condi-
tion slide by. Instead, get this problem
on record and keep notes of what was
done to try and correct the situation.
Then, if it works into a serious condition
later on. you'll have ample ammunition
for a claim.

Dry Martini
I heard that additives such as Heet and
Dry Gas that get rid of moisture in gas
tanks and lines will damage the oxygen
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sensor. Can you confirm or deny this?
own a 1881 Buick Skylark.—John
Helm, Quiney. Il

You heard wrong. A fuel-line addi-
tive having an alcohol base to dry mois-
ture won't have any adverse effect on
an Oz sensor. However, let me tell you
what will,

If you make repairs that require new
gaskets, and you use an excessive
amount of RTV or anaerobic sealer, and
some of it flakes off into the engine and
burns, fumes can contaminate the sen-
sor. Furthermore, carbon can be a real

problem. That's why wvehicles driven
only around town should be taken on
the open road at least once a week and
driven for a minimum of 15 minutes at
highway speed. This gets the engine
hot enough to purge carbon from the
cylinders. It also allows the O; sensor
to reach a temperature which burns
away carbon that's accumulated in it

Hotfoot

My 1880 Datsun 310 starts and runs
fine. The trouble happens when [ tum
the engine off and restart it. Then it
runs lousy—bucking and surging—
until I lean into the acceleratar pedal,
This seems (o ciear up the problem.
Can you tell me the cause?—John Still-
man, Waltham, Mass.

The A-series engine in your car may
be subjected to conditions that are
causing fuel to percolate when you
shut off the engine. Percolating fuel
escapes from the fuel bowl and floods
the cylinders. Then, the engine runs
badly untl you accelerate rapidly,
which clears the overfill.

If this, indeed, is what's happening,
there are two ways of solving the prob-
lem. First, check the carburetor fan,
which is mounted on the right strut
tower facing the rear of the carburetor.
The carburetor sits right above the
exhaust manifold and. therefore. is

(Please turn to page 22)

Tire law lowdown

manufacturer.

bearing the name of the manufac-
| turer are still responsible for reg-
| istering customer tires.)

Incidentally, if a dealer fails
E to give you a form, make
sure that you get one and fill
it out yourself.

You will find the tire reg-
istration number right on
the tire. It's preceded by
the letters DOT.

Under a new federal law, independent tire dealers are no
longer required to register tires for you. They're only required
10 give you a registration form containing the tire identification
number. It's your responsihility to complete the form with your
name and address and then mail it back directly to the tire

The Tire Industry Safety Council suggests that you do this in
case the manufacturer has to notify you about a recall. (Tire
outlets owmned by tire manufacturers and/or

POPULAR MECHANICS - MARCH 1983



is boundless.

Potential. In many penp'le :

goes unrecognized, undeveloped * .

and unused. That’s tragic. Because
when a person’s potential is never
developed a ternble thing hap-
pens: nothing.

In the Air Force, we look for
potential. And we challenge our
people to explore and discover
that potential for themselves. First
with skill training, then with valu-
able experience.

We're happy to say it works.
For them. For us. And for our
country. Because as our people
grow, we grow.

Developing potential is part
of what aiming high is all about. If
we alllive up to our potential as
individuals, there will be no limits
to the potential of our nation.

The Air Force encourages
young people to continue their
education. Then, with diploma or
degree, to accept the challenges
of modern technology. For infor-
mation about these challenges in
the Air Force, call 1-800-423-USAF
(in California 1-800-232-USAF) or
contact a local Air Force recruiter.

A great wayoflife. -




CAR CLINIC
{Continued from page 20)

subjected to a heavy concentration of
heat. The fan, which i1s supposed to
turn on when coolant reaches approxi-
mately 162" F.. blows excessive heat
away from the carburetor. Make sure
this fan is working. If it isn’t. the carbu-
retor is having the hots and causing
fuel to percolate.

The second thing to look at is a ser-
vice bulletin that calls for the installa-
tion of a different needle and seat
These new parts supposedly prevent
percolating fuel from leaking out of the
fuel bowl into the cylinders. The part

miles on the vehicle, Do | have another
exhaust systern replacement to look
forward to?—Anthony Militello, Toms
River. N.J.

Probably. You drove 18.000 miles in
four years. That's an average of 4,500
miles a year or 12 miles a day, which is
peanuts.

At these short distances. the engine
never gets hot enough to burn off
water, which is a byproduct of combus-
tion. This water is collecting in the
exhaust system and rusting parts—a

common complaint among short-dis-
tance drivers.

All in all. when you consider time,
and not mileage. a new exhaust system
every four years isn't really such a bad
record.

From the King of Montebello

My 1981 Henda Accord has a hard-
starting problem only when the engine
is hot. Dealers have adjusted the carbu-
retor, replaced the fuel filter, replaced

PM CAR CARE

Don’t KO your computer

number for this new needle and seat is
16101H2060. Refer vour dealer to
technical service bulletin 82-0-84 in the

If you need to have welding done an your car and it's squipped
with a computer, be careful. Remember: Welding can damage
that $300 black box. In order to guard against this, disconnect
and remove the computer from the car before welding.

engine fuels section.

Peanut brittle

At 18 000 miles, I had to have the mui-
fler and tailpipe of my 1978 Chevrolet
Malibu replaced. They had been leak-
ing rusty water for a while before the
tailpipe broke off.

After having these new parts in-
stalled. | was called out of town for sev-
eral weeks. When | came back and
started the engine. chips of rust flew
out of the wailpipe. | now have 18,000

You also run the risk of damag-
ing the computer when you jump-
start a car. You can avoid this by
turning off the ignition in both

cars before you connect the jumper
cables. Then restart the car with the
good battery and turn the ignition
key of the other car. After the engine
of the weak-battery car starts, let
both cars run & few minutes to charge
the weak battery. Then, shut off both
engines before you disconnect the
jumper cables.

Stule and Eng]nge.r'mg joiciegdther to create
the'best, fillst Altheniic component car
moneYCan by, Completesafiardable, and
easy torbuild the 1937 Jaguar® S5 100
err:Jdu- t oy &nhqw & {lassic
Antomotive, In{,

AlSges "L

-—

- ﬁﬂwmﬁ:\r compbitn fyfcthoe brochurs
_Dmmmﬁry asEmOly mateal vl verson)
a ﬁwﬂﬁ"ﬂh sksemily mailat iént m-um-'. IETH
[ #m iminnegled Wig foffy assdmbled mogel s
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For the full story
wrile or call JLL FREE EDD-EJE-IJII}.
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Yes, vou can make $1000 a
month and more with just a
hack saw in your spare time.

Will I Get Rich?

No, you will not get rich,
but you can make over 31000
a month in your spare time
and have a ball doing it.

I tried all those *"Get Rich™
gimmicks that are advertised,
that never tell you anything
until vou've sent them your
$25, and then you find out
their gimmicks were not {or
you. Well, I've tried them all
and I'm still not rich.

All 1 ever wanied was
something | could do in my
spare time with my hands,
make a little money and en-
jov¥ mysell and not have o
buy $3000 worth of tools or
merchandise to do it.

Believe It Or Nor

I found the most enjoyable
and profitable business
working with my hands and
the only tools | use are a hack
saw and measuring tape. The
really nice thing about it is
any man, woman or len-year-
old can do .

ADVERTISEMENT

$1000 A Month With Just A Hack Saw!

by Philip E. Brancato Sr.

What Do | Do?

I make beautiful in-
door/outdoor P.¥.,C. pipe
furniture. Such as chairs,
lounges, tables, swings, and
all kinds of baby furniture
out of P.V.C. pipe; even bir-
dhowses and feeders. P.V.C,
pipe furniture is the hottest
se¢lling furniture on the
market today, because it is
unigue and beautiful and will
not rot or rust and it will vir-
tually last a life time,

Profit Unbelicvable!

The fantastic part of this
business is the profit.

Just go look at some of this
furniture in the stores and see
some of the unbelievable
prices it is selling for.

A chaise lounge that costs
$42.25 in material and three

hours of work 15 selling for
over 228 in the stores. | can
sell my chaise lounge for
anything | think my labor is
worth, For once, the big
manufacturing companies
cannot compete with me or
vou on prices. You will find
you will have more orders
than you want!

Where can you buy the P.V.C.

Pipe?

You can buy the P.V.C.
pipe from any local hardware
store (o start. Plus | will sup-
ply vou with the names and
addresses of cushions and
pipe manufacturers who will
sell to you wholesale, plus |
will supply you with my shop
manual and six detailed
shop drawings with pictures
and measurements of six
different designs.

Do you need my shop drawings

Mo, you don't need my
shop drawings unless vou
want to save hundreds of
hours of trial and error work
and thousands of dollars that
I had to spend before 1| finally

found the right design and
measurements and tricks Lo
the manufacturing of P.V.C,
pipe furniture. | only wish
that when | started, | could
have bought these shop
drawings and | would have
gladly paid 5100 for just one
of them.
I will pay you!

Yes, | will pay you $25 for
any unigue design shop
drawing that | can use in my
collection and workshop
manual.

How do yvou start?

1) Decide if you like to
work with your hands to
create things and want o
make money.

2) Can you afford 512.00
for my shop manual and
sin drawings.

A Send me your name and
address along with your
check for $12.00 to:

Philip E. Brancato 5r.

P.O. Box 237= P3
Riverview, Florida 33569
(B13) 677-A948
Please allow about
weceks for delivery.

wo

sparkplugs and replaced the carburetor
float. The problern remains. What can |
do about it?—Edward King, Montebe!-
o, Calif.

Have a cooling fan kit installed. It'll
get rid of heat that's causing fuel per-
colation after the engine is shut off. The
kit, which consists of an air tempera-
ture sensor and timer, automatically
turns on the cooling system fan when
the engine is off il under-hood temper-
ature is too high. This gets rid of
heat,

Percolation can affect not only a
1981 Accord. but also 1980 and 1882
Accords, 1880-82 Preludes and 1882
Civics. Fan kits for the various models
differ, so make sure you get the correct
one. Here's a list of models and Honda
control numbers for the kits they
need:

O 1980-81 Accord. 127615.
O 1982 Accord, 126450,

O 1980-81 Prelude. 126462,
O 1982 Prelude. 126461.

O 1982 Civic. 126458,

If you have a 1980 Accord or Prelude
you should also be aware that a restric-
tion in the original fuel evaporation
canister can cause a flooded carbure-
tor; this prevents engine restarting
when the engine is warm. The original
canister was replaced with a new one
that's identifiable by two white paint
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dots on its top. If you still have the old
canister. you should have the new one
installed. It cammies Honda control No.
0949745,

Ti
In your article on SE and SF engine oils
fCar Clinic, page 44, Aug. '82) you said,
“If l owned a 1980 GM model and were
using SE oil, I would switch to SF.*

Since the recommended ofl change
for my 1980 GM diese! is 3,000 miles,
and it's 5000 miles for 1981 models
that use SF oil. would you say [ could
also change oil at 5,000 miles if [ switch
to 5F7—John E. Mysza, Atlanta

1 should say not. Even if you switch
to SF oil maintain the 3,000-mile ail
interval, The reason is that your car has
a standard cam-and-follower walve
train. The valve train in 1981 and new-
er diesels have a roller-cam arrange-
ment that operates with less friction. If
you extend the servicing interval in
your 1980 GM diesel. you'll subject the
valve train to EXCESSIVE Siress, i |

DO YOU HAVE A CAR PROBLEM?

Just ask Morr abour it Send pour question to the
Car Clinic Popular Mechanics. 224 West 57th 5t
New York N ¥ 10019 While letters cannot be an-
swered individually. profiems that are of general
imteress will be discussed in the column

SERVICE TIPS

B General Motors has extended the
warranty coverage on front-axle seals
and shifter forks of 1980 X-body cars
built through Decamber 1980 to five
years or 50,000 miles, whichever comes
first. Transmission fluid leaks and defec-
tive shifter forks have been a problam.
It's not a recall, 50 you won't get a notice.
If you have trouble, return the car to a
dealer who will inspect it and replace the
seals and shifter fork, if necessary. If
you've already paid for repairs you can
get reimbursed by GM upon presenta-
tion of pertinent recards.

B If the 3.8-liter engine in your 15982
Ford or Mercury uses too much gas, have
the dealer check article No. 82-20-9 of
technical service bulletin 82-20. Then
get a new fual-enrichment valve in-
stalled. If your car is a T-Bird, Granada,
XR-T aor Cougar, the part is sither No.
D5DZ-98565-A or D5AZ-DB565-A.

B If the 1.7- or 2.2-liter engine in your
1978-82 Chrysler car has a Holley carbu-
retor 5220 or 6520, you could have a
strange condition. The car may operate
fine, but suddenly develop a poor idle
because of a plugged idle circuit. You
may need to replace the carburetor air
hom or have the carburetor torn down
and cleaned. TSE 14-32-82 explains this.
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Burning issue
I own a Montgomery Ward Signature
electric range. model No. 4366, seral
No. 88120772, When the oven is set for
325% or 350° F,, the temperature in the
oven goes to nearly 500° F. The ther-
mostat has been replaced four times,
After each installation, the serviceman
checks the operation and it works fine,
but the problem retums at a later date.
What, besides a faulty thermostat
couwld be causing this problem?
—George W, Scott. Merrimac, Mass,

Perhaps the wrong replacement
thermostat was installed. | contacted
Montgomery Ward and they suggested
that you write to Frank Cauweld, Mont-
gomery Ward Plaza, Customer Service,
Div. 4N, Chicago, Ill, 60671, Send him
the name and address of the appliance
service company that installed the
replacement thermostats, and the part
numbers of those replacements if you
can. He'll handle your problem from
there.

Glue for popcorn popper
Last year we purchased a West Bend

Sur Crazy popcorn popper. model No.
15346 The popper works fine, but
apparently we have butter fingers. We
broke one of the handles off the base
by knocking the popper off the counter.
I tried to afix it with epoxy. but the first
time it heated up the epoxy turned o
goa and released. Is there any glue on
the market that will stand up to the
heat?—Roger McKee, Davenport, I,

I contacted West Bend with your
problem. They don't know of any over-
the-counter product that will withstand
the 375° F. plus temperatures to which
the base is exposed. They suggest you
contact a West Bend appliance repair
center and have the base replaced,

Water accumulation

Our Whirlpool refrigerator. Model
EATISFTWRS. serial No. 5439400498
has water accumulating in the bottom.
We keep a bath towel lying in the bot-
tom and every few days, it becomes
soaked with water. What could be
causing this?
—AR. H. Lundstrom, Northridge, Calif,
Sounds as if the drain cup located
behind the back wall control panel has
become clogged. To correct this. first
unplug the refrigerator. Get at the
drain cup by removing the two light
covers on the back control panel, then
remove the temperature- and air-con-
trol knobs. Remove the two hex-head
screws under the console and lift out
the console carefully. You will see the
drain cup approximately in the center
of the panel; pull the cup forward and

M4
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GROMMET EVAPORATOR PAN
DRAIN SYSTEM—TOP FREEZER MODELS

Cross section showing the drain cup and
drain tube: Be sure the evaporator pan is
in place before cleaning out tube.

out. Clean the cup with hot tap water.

Mix a cleaning solution of one table-
spoon of baking soda to one cup of hot
tap water. Fill a meat basting syringe
with the solution and squirt it down the
drain wbe. Repeat this procedure sev-
eral times to make sure the tube is thor-
oughly cleaned. Reinstall the clean
drain cup, put the refrigerator back
tegether and plug the unit back in, This
should correct your problem.

Note: Some models have a grommet
on the end of the drain wbe. Remove,
rinse and reinstall this grommet. If the
grommet is badly deteriorated, re-
placement part No. 849307 is available
at a Whirlpool parts outlet.,

An agitated owner
We have a Maytag washer model No.
A1086, serial No. 014710AE. Occasion-
ally a large item. like a towel or bath
mat, comes out of the washer torm or
with a hole in it. [ can't find any sharp
projections in the b, Can you help?
—Sam Kamilos. Carmichael, Calif

The Maytag agitator design has been
around for many years. It's designed to
push the water through the clothes,
rather than drag the clothes through
the water, The clothes tumble from the
top of the machine to the bottom, away
from the agitator. The only time some-
thing can get caught under the agitator
is when the washer is overloaded and
there's too little water in the tub.

1 suspect that you're not using
enough water for the amount of clothes
in the twb. Another possibility is that
the clothes have been weakened by
chemical damage due to improper
bleach usage.

Faulty freezer
Help! I have a problemn with my Sears
refrigerator, model T-14-G-1, serial No.
268113374, The refrigerator itself keeps
cool enough, but the freezer won't
freeze. The cold control is on high and
the manually operated defrost cycling
clock works fine. Any suggestions?
—Eloi A. Laliberte., Lewiston. Me.
Sounds like your problem is the
restriction of airflow between the
refrigerator and the freezer section,
caused by ice buildup on the evapora-
tor. This could be caused by a defective
defrost bimetal or defrost heater, or
possibly by a defrost timer not func-
tioning properly. I suggest you have a
service technician inspect the unit and
determine which part(s) you need. 'M

If yois hiive a problem with any appliance, send your
question, alomg with the model and seral numbers, to
Appliance Clinie, Popular Machanics, 224 Weast 57th
5., New York, N.Y. 10018, Sorry, but letters cannot
b answered individually. Problems of wide interest
will be discussed in this colwmn
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Start your own money making business!

Make up 1012 an hour-
even while learning! ..

Get into this booming high-profit business that’s
Easy to learn — Easy fo do—Easy on You!

Mewver before have mnneywnlnking uppnrtunitile: besn sa No E:ﬂ‘-l" Inciuded With Your
great for gualified Locksmiths, Mow lucrative regular Cﬂ‘t Locksmith Training
lock and key business has multiplied a thousandfold as EUHELAH
millions seek more protection against rooming crime.
Yet there's only one Locksmith for every 17,000 peoplel
Start Collecting CASH PROFITS Right Away
You're “in business” ready o eam 55 10 512 50 an hour
a few days after you beqn Foley - Belsaws shortowt
traiming Take advantage of rodays unprecedented op-
portunities i jocksmithuing  for year - roungd EXTRA
INCOME in spare time — or hulllime in a high-poolil
busmess of your own Hundreds we've raned have done
I S0 can YOU! AN iopds plus prolessional Key Maching

training. Covers
all phases ot
Burgtar, Hold-Up
arnd Fira Alarm

""NI Y Fe céey-Belsaw offors

given you with course These plus practice materials and it .-L.pn. @ training In this
gquipment. plus simple, llusirated lessons, plus expeart Su- "BpIdty Sxpanding Nield a5 & part of
pervisian, plus busmess-building  guidance will enable IRELLOEEIA T
you 1o KEEP THE MONEY COMING IN' ideal lor retire- ADVAMCED Locksmithing!
ment — good jobs. too How to change crrrnl:-ina‘lrmrrt:. In-
SEND FOR EXCITING FAGTS—No Obligation et bRl B Loy
Discover what's i Lock ihirg 1or you — how |‘-."' gy-Helgaws Magiar Yo Iurn-by-dning B the locks
Locksmim-appnovad 1raiming ca 1 gl vE o the gkill wau can depand an that we supply. You®ll find It

o EARN MORE — EMJOY LIFE Ml.‘"FIF fascinating and highly profitable

g o -

Hundreds of Foley-Belsaw trained men . el . s ALL SP;CML Trcfsc !J' E.':l"

1 , \ o s AND EQUIPME NCLUD
and highly profitable field. . . - R ) 2585 b ?‘f <
"ﬂr_.l"m m'm!'n":ng 1 checked i 4
afber comries and alre arded
for adyice from prveral
fockimirhs im my area. They

all saud yours war faps
and hay the mart

getails!

THIS PRO KEY S 2, e o
MACHINE IS e

manth o your income .

%
YOURS TO KEEP! <*° netericurmsser 3

errialrly Ky

Machin. n
1 always Find out all about it! Send for FREE Facts TODAY! M ;x\»

ﬂl'.lfﬂh'\dr e |rﬁ' Ll ’\" -I

Just fill in and mail coupon below (or RUSH .

send postcard) 1o receive Tull information FOLEY-BELS .'L’I,
and details by return mail. D IT TODAY ! CEHPBHF 1:::5:'1 F:E‘IIFB-IHE xfnu;!H?I!TaElTlE

busemess for myself
and now | am

thamks re 7
Fir-Baken | There is NO OBLIGATION and NO SALESMAN Wil Call—ever!
wilrimie. 1
I UTE
David Fairbrother—Dave's Locksmith Service I nus" m“ Po" Tnnl\' mmlm?ﬁn I
e FOR THIS FACTFILLED KANSAS CITY, MISSOURI 64111
"1 opened my own business, spare YES, please send me the FREE booklet that
time, seven months after | ¢:1.r|'|llle.-:i and grves Tull detads aboul starting my awn DEsNess in
made a profit of $339 for the frst week " Locksmithing . | understand there is no oblgaton
W B. A. Deberry Littleton, Colorado MMT! ML ER05 TR0 SRS I Gl I
“No mere hard. nasty work for me I :rllsmrlqt-: you “';:' Mame.
Mow 1 have my own business and with o JNT A Address l
hardly any effort | average around $50 :]': aiﬂlrrrlumméf::i;ii":er ot = =
a day, Thanks for my new start in life.” your wwn PLES complete City
Sam Walker Prichard, Alabama details on eus 10 DI]' . -
MO RISK Trial Dffer! L] -
...YOUCanDultTun!lu—-——- P ————— |



MARINE SURPLUS DEPOT SALE!

NOTICE!

=== (all in original leather cases)—

DIGITAL
WATCHES
WITH

BUILT-IN
QUARTZ-

COMPUTERS

to be offered to $

the public starting
midnight tonight!  ONLY g% EACH

Starting midnight tonight—Marine Surplus Depot will accept
orders directly from the public for automatic, digital quartz-
computer watches—accurate even under the most rugged
conditions—to military-precision of within one second per
month! Each of these digital quartz-computer walches fea-
tures a digital display panel that tells at the push of a button;
exact hour—minute—second—day—date. Even has built-in
illumination-switch for nightime viewing, even under total
blackout conditions. Engineered with most advanced elec-
tronic-circuitry . . . this precision chronograph even contains
a built-in computer, so never needs winding. More than just a
simple wrist-watch, you'll use it lo calculate with 100 percent
accuracy all sorts of vital information you need ON COM-
MAND at the flick of a switch! Recommended for wide variety
of uses ... and under all sorts of conditions. Includes
brushed-stainless expansion band; GUARANTEED FOR
LIFE or free replacement at any time. A wonderful opportu-
nity to buy now while available, for future gift giving. LIMIT:
NO MORE THAN 5 PER ORDER, no exceptions. To avoid
disappointment or future regret you must place your order
immediately. Send $7 plus $2 handling, shipping and insur-
ance for each digital quartz-computer watch, to:

MARINE SURPLUS DEPOT uvwsa—44

BOX 9300, POAT WASHINGTON, NY 11050

HINTS
FROM

READERS

Cement mixer
i >

A five-gallon plastic bucket makes an
excellent no-mess mixer for small
amounts of concrete, plaster or similar
material. Screw or bolt two wooden or
angle-iron mixing paddles on opposite
sides of the inside of the bucket. Fill the
bucket to approximately two-thirds ca-
pacity and snap the hid on securely.
Now roll the mixer back and forth on its
side until the contents have been
mixed thoroughly. — Wayne Fugate

My gutter downspoul openings were

shielded by low-profile. perforated
metal screens (see top of photo)
Leaves and seed pods collected over
these screens. causing the gutters to
overflow during heawvy rains. To elimi-
nate the frequent cleaning. | replaced
the commercial screens with home-
made models,

Each nonclogging screen is made
from a B ¥ 9-in. piece of Y-in. mesh
hardware cloth {available at hardware
stores and home centers). Roll each
piece of cloth into a 8-in.-high tube to fit
tightly in the downspout opening, as
shown— Wilson &. Walters
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HINTS

FROM
READERS

Driving concrete nails
Here's a sure-fire way to drive nails
into concrete. Bore a ¥e-in-dia. hole
with a carbide-tipped bit. Whittle a sliv-
er of wood to fit loosely in the hole. but
flush with the surface. Now drive a
hardened concrete nail. This method is
equally effective in poured concrete,
block and precast concrete, and it even
works with ordinary nails.

— Philip L. Monner

Grip for pants hangers

My clamp-on pant hangers had lost
their gripping power, allowing the
pants to fall to the floor. | solved this
problem by winding rubber bands
around the ends of the hanger. When
the hanger's clamped, the rubber
bands grip the pants. preventing them
from falling. Adhesive-backed foam in-
sulation also works. — Henry Fregly
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Start your own money making business!

BEAT

In just a short time, you can be ready 1o join
one of the fastest growing indestries in America
+o- 80 industry where gualified men are making
from $10.00 to $15.00 per hoar...and that's josd
for labor. Parts, engines and accessories add even
maore to the profits.  Because the small engine
industry has grown so [§i
quickly, an scule shoriage
of qualified Small Engine
Professionals exists through-
oul the country. When you
see how many small engines
ure in use today, it's easy to
understand why qualified
men command such high
prices —as much as §17.50
for a simple tune-up that
takes less than an hoar.

E5-milllon small engines
are in service today!

That's right — there are over sixty-five million
Z-cycle and 4-cycle small engines in service
across the U.5.A. That's the official count from
the Engine Service Assn., and new engines are
being built at & rate of one-million per month!
With fully accredited and s ved Foley-Bel-
saw training, you can soon have the skill and
knowledge 1o make top money servicing these
engines. Homeowners and businessmen will
seek you out and pay you well to service and re-
pair their lawnmowers, tillers, edgers, er
rakes, garden tractors, chain saws, mini-bikes,
go-carts, smowmobiles... the list is almost
endless,

You get all this Professional equipment with
your course, PLUS 4 H.P. Engine. ... ALL
YOURS TOD KEEP. ...

All at NO EXTRA COST.

RUSH COUPON TODAY

FOR THIS FACT-FILLED

FREE

Tells hew you quickly

mFLATiON'thpmmmnunu right at home- we help you every step of the way.

I.url At Home In Your Spare Time.

Mo obligation . . .

50172 Fleld Bidg. = Kansas City, Mo, 684111 I
[J YES, please send me the FREE bookiet that

— ives full details about starting my own business in
Jn.-_Lf:':.r_ A I | Enging Repair. | understand there is no obligation
W os and that no salesman will call

HNo experience necessary.

You don't nesd to be a *born mechanic’ or have
prior experience. Il you can rend, you can master
this profitable irade right &l home, in your spare-
thme, without missing a single paycheck. Lessons
are fully iflusirated < so clear yoo can't go wrong.
" We guide you every step
of the way, including tested
and proven instructions on
' how 1o ger business, what
- to charge, how 1o get free
| adveriising, where (o gel
supplies wholesale . ., all
the “tricks of the trade”. ..
all the inside facts you
need (o assure success right
from the start.

INCREASED INCOME

“Ive had aboui 8
FEATT EXPETIEACE Fe-
pairiag amall en-
gimes . . but repaics
were oaly mimar. ..
unril I srarted the
Faley-Belsow Cowrre,””

Walter H. Strick
Campbell, Calitornia

With our famous ‘learn-by-doing’ [raining
method, vou gel sctual “hands-on” experience
with specialized 1o0ls and equipment you'll re-
ceive with your training, plvs o brand-new 4HP
engine —all yours o keep.

Send Today for FREE facts!

¥ou risk novhing by accepring rhis offer to find
oul how Folew-Be ﬁaw rraining can give vou the
skills you need to Increaze your income in a
high-prafit, recession-prool basiness of your
WA,

Just fill in and mail coupon below (or send post-
card} to receive full information and deiails by
return mail. DG IT TODAY !

FOLE¥BELSAW INSTITUTE of
SMALL ENGINE REPAIR

50172 Field Bldg.. Kansas City, MO, 64111
No salesman will call

Foley-Belsaw institute

traim ba be T @weh boss |
-r1 l nrnhu:ln: Spasetime :-h"h'._"‘ ADDRESS —
ar Fulltime businezs of I I
yeur own PLUS complete ciTY —— —
dataits on our 10-Day o inw your
u&ujsu Trial Offer! 0Py today! STATE_ e I
obligation — % _§ § X R
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Ratchets with
ique control

Stanley Tools has intro-
duced a new line of ratchet

wrenches featuring Flip-
Drive control which enables
you to change ratchet di-
rection single-handedly. To
do it, you simply press the
Flip-Drive mechanism locat-
ed on the ratchet head.
Flip-Drive ratchets are sold
separately in Y4-($10.65),
¥%-($13.49) and '4-($17.39)
drive sizes. They also come
in standard or metric sock-
et sets. For a free hro-

chure, contact Stanley
Tools. Dept. PID-PM,
Box 1800, New Britain,
Conn, 06050,

f("

Pac-Man, the popular video game charac-
ter, i8 re-introduced on a new colorful wall
covering from Color Tile Supermarts Inc..
Box 749, Dept. RL. Fort Warth, Tex.
T6101. The easy-to-clean vinyl wall cover-
ing comes prepasted for quick do-it-your-
sell installation. The video game's grid pat-

tern is reproduced in medium blue on
white; Pac-Man is bright yellow and the
ghosts are pink. red, blue and ocrange.
Each 20V:-in.-wide roll. containing 70 sq.
ft,, sells for about $20, It's at home im-
provermnent/decorating centers, and at all
Color Tile Supermart retail outlets.

Superior spray lubricant
Ex5IL spray and lube by plied to almost any metal
General Electric is a new, surface. The multipurpose
silicone-based, lubricant/ spray is recommended for
penetrant that is claimed to  wse on tools, sporting
prevent carrosion when ap-  equipment and firearms. A
quick spray application will
reep doors and windows
operating smoeothly. The lu-
bricant's silicone base is
formulated with an anti-
wear additive to extend its
staying power. ExSIL
comes in 2-oz. ($1.50) and
9-pz. ($2) spray
Cans—prices vary
with dealer locale,
. For more informa-
tion contact General
Electric Co., Silicone
Products Div., Dept.
PM. Consumer Prod-
ucts Operation, Wa-
terford, N.¥Y. 12188,

i

Small tiller has big features

Troy-Bilt Junior, a compact. .

rear-tine tiller designed for f— ——E,f_
cultivating smaller gardens i o

{up to 1.500 sq. f.), is _r-I j = &
claimed to have many of Y

the feawres found in larger
machines. A 3%-hp, alumi-
num-block engine drives
the tiller with two forward
speeds and one reverse.
The maker says Junior's
125 pounds are balanced
well enough to permit sin-
gle-hand operation. Maxi- i b
mum tilling depth is 6 to & f
in.; top width is
14 in. It's

$669 from
Troy-HBilt,

Dept. A1470-
PM. 102nd St
and Sth Ave.,
Troy, N.Y. 12180, P
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ADVERTISEMENT

Wealthy Man
Wants to GiveYou His Wealth
Secret Before It’s Too Late!

Dear Friend,

My name is John Wright. Not oo long ago | was
fMat broke. 1 was 330,000 in debt. The bank repos-
sessed my car because | couldn™t keep up with the
payments. And one day the landlord gave me an evic-
tion notice because 1 hadn't paid the rent for three
months. 50 we had 1o move our. My family and |
stayed al my cousin’s place for the rest of that month
before | could manage 1o get another apartment. That
was very embarrassing.

Things have changed now, | own four homes in
southern California. The one P'm living in now is
worth more than half a million dollars, | own several
cars, among them a brand new Mercedes and a brand
new Cadillac. And as of now, | have $178,000 cash n
cenificate of deposits in just one of my bank accounts
m Beverly Hills.

I"'m not really trying to impress you with my wealth.
All I'm trying to do here is 1o prove (o you that if i
wasn't because of that money secret | was lucky
enough 1o find that day. | still would have been poor
or may be even bankrupt. It was only through this
amazing money secrel thal | could pull mysell owl of
debt and become wealthy. Who knows what would
have happened 1o mv familv and me.

Knowing about this secret changed my life com-
pletely. It brought me wealth, happiness, and most im-
portant of all peace of mind. This secret will change
vour life, too! It will give vou evervthing vou need and
will solve all your money problems. OF course vou
don’t have to take my word for . You can try it for
yoursell. To see that you try this secret, I'm willing 10
give you 520,00 in cash. (1I'm giving my address at the
bodtrom of this page.) | figure, if | spend $20.00, | get
your atleéntion. And yvou will prove it to voursell that
this amazing money secret will work for you, too!

You probably are asking voursell, why is he sharing
his secret with me? My response is, “*why not ™", First,
I've already made enough money to retire for the rest
of my life. Second, my secret is so unigue that we
won 'l be coamn nrling_ with each other. Third, nolthing
more satisfying 1o me than sharing my secret only with
those who realize a golden opportunity and ger on it
quickly.

This secrel is incredibly simple. Anyone can use il.
You can ge1 started with practically no money at all
and the risk is almost zero. You don't need special
training or even a high school education. It doesn’t
malter how young or old you are and it will work for
wou il home or even while vou are on vacation.

Let me tell you more abowt this fascinating money

making secret:
FAST MONEY

With this secret the money can roll in fast. In some
cases you may be able 1o cash in literally overnight. If
you can [ollow simple instructions you can gel started
m @ single afiernoon and it is posable 10 have spend-
able money in your hands the very next morning. In
fact, this jusi mighi be the fasies leped way to make
money that has ever been invented!

ALMOST NO-RISK
This is @ very safe way to get extra cash. It is prac-
tically risk Ffree. It is nol a dangerous gamble,
Everything vou do has alrcady been tested and vou can
get started lor less money than most people spend for
a night on the 1own.

“WORK"™ AT HOME

Ome of the nicest things about this whole idea is that
you can do it a home in your spare time. You don’t
need equipment or an office, 1t doesn’t matter where
you live either. You can use this secrel 1o miake money
of you live in a big city or on a farm or anywhere in be-
tween. A husband and wife 1eam lrom New York used
my secret, worked at home in their spare time, and
made 545,000 in one vear.

SIMPLE

This secret is simple. 1t would be hard to make a

misake if vou tried. You don't need a college degree
of even a high school education. All you need is a lintle
common sense and the abiliy 1o lollow simple, easy,
step-by-step imstructions. | personally know a man
from New England who used this secret and made 52
million mr fusr 3 vears,

AGE DOESN'T MATTER

You can use this secret 10 make money Ao maller
how old or how young vou mav be. There is no
physical labor involved and everything is so easy il can
be done whether vou're a teenager or H years old, |
know one woman who is over 685 and i making all the
maney she meeds with this secrei.

NO PERSONAL SELLING

When you use this secret 1o make money you never
have to iry 1o convince anybody of anything. This has
nothing to do with door-to-door selling, telephane
wpheitation, real sstate or anvihing else thar involves
rersonal contact.

LEGAL AND HONEST
Everything about this idea is perfectly legal and
honest. You will be proud of what you are doing and
you will be providing a very valuable service,

NO LONG HOURS

It will only 1ake you iwo hours 10 learn how 10 use
this secret. Afer that evervihing is almost auwiomatic.
After you get started you can probably do everything
that is necessary in three hours per week.

I know wou are skeptical. That simply shows vour
good business sense. Well, here is prool from people
who have pul this amanng secret o use and have
gotien all the money they ever desired. Their names
are mot mentioned here in order 10 protect their
privacy but I have full information and the aciual
proof of ther sucress in my offce.

PROOF

* A woman from COregon staried oul by wsing my
secrel method in s simplest form.  She later
reparied that it had brought her $14,000 in cash,

* A man from Rhode Island applied my secret and

with the ||¢||‘| of his hlrnt|3,. mapde over S0 000 in o

vear in his spare lime.

A man from California. who was broke at the time,

tried my secrel and made $147,000,

O the basis of my secret, a husband and wife team

from Virginia grossed over 100,000 cash in eleven

madihs.

* A man from California made over 3265000 ir one

vear, with this incredible secre.

Pialked te a man from Ohio, who now lives in Santa

Monica, CA. He said: “*Thank wou lor sharimg vour

secret. .. with this amaring. vel simple secrer, |

received 3220.000 in just rwo monarhs.”

As you can fell by now | have come across
something prety good. | believe | have discovered the
sweetest little money-making secret vou could ever im-
agine. Remember — | guarantee it.

Maost ol the time, it lakes hig money 1o make
money. This is an exception. With this secrel you can
slart in vour spare time with almost nothing. Bui of
covurse, you don®t have 1o start small or stay small,
You can go as fast and as Far as you wish, The size of
vour profils is totally up 1o you. 1 can’t guaraniee how
much you will make with this secret but 1 can tell you
this — o far this amaring money producing secret
makes the profits from most other ideas look like
peanuis!

Mow al last, 1've complelely explained  this
remarkable secret in a special money making plan. 1
call it **The Roval Road 1o Riches'. Some call it a
miracle. You'll probably call it “The Secret of
Riches'". You will learn everything you need 1o know
step-by-siep. 50 you too can put this amazing money

making secret 1o work for you and make all the money
vou need.

To prove that this secret will solve all your money
problems, I'm nol even asking you (o send me moncy.
Instead, posidare vour check for a month and half
rom Inrla:.-. ﬂh'.'il:m\h‘ aloa% R :l-l.'l:|:|:|||'_|.' TCEY
because it is not negotiable for 45 days. You can easily
slop payment on it any time you want. | can’t cash
your check for 45 days before [ know Tor sure that vou
are completely satished with my material.

IMAGINE HOW YOUR WHOLE LIFE
WILL CHANGE IF YOU USE THIS
SECRET TO GET ALL THE MONEY
YOU NEED!

You won't have to worry about bills.

You will be master of your own time and fate and
nabody can boss you around.

You will have more iime 10 spend with your loved
ones and you will be able to take care of them in
CMHETEENCIes.

You can have the house you want, the car you want,
the vacations you wani,

= And mosi of all, you will finally have PEACE OF
MIND!

L
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IT vou need (or just want) more money, there are a
kot of reasons why you should take advaniage of this
amaring secret. (And | can’t think of a single reason
why you shouldn't). i will probably solve all your
money problems forever. In fact, | am so completely
convinced thai my powerful secret works money
miracles, that I'm willing to give you the most unwsual
gnaranter ever offered. That s, il it doesn’t solwe all
vour money prohbems, 1 returm your |1'r|p,ir|.a| Limh=
cashed check, plus an exirg rwenry doflar cash onus
Just for doing me (and yoursel 1) the Tavor of giving the
seered an honest try according 1o my simple instmic-

{Wans.
$20.00 FREE!

There is no way you can bose. You elither solve all
vour maney problems with this secret {in just 30 days)
or vou pel vour money back pfus $20000 in cavk
FREE!

Do you realize what this means? You can put my
simple secrel inlo use. Be able 1o solve all your money
problems. And if for any reason whatsoever you are
nol 100% saisficd aficr wsing the secret for 30 days.
you may returm my material. And then 1 will not only
return your original UNCASHED CHECK. but 1 will
also send you an extra BN OO cashiers cheok just Tor
giving the secret an honest ey according 1o the simple
1N FARCT IOHRS.

I GUARANTEE IT! | have given reflerences, there-
Tore, there is absolulely N0 RISK ON YOUR PART.

To order, simply write your name and address on a
piece of paper. Enclose your postdated check or

maoney order for $12.95 and send o 102

WRIGHT FUBLISHJHG COMPANY
2385 Roscomare Road, Dept. D-11111

P.O. Box 24126

Los Angeles, CA 90024

But the supply of my material is limited. 5o send in
vourr order now while the supply lasts,

It vou wish to charge it 1o vour Visa or MasterCard
— e sure 1o include your accouni number and expira-
tion date. That's all there is o it 'l send vou my
material right away by retwrn mail, along with our un-
conditional guarantes.

REFERENUES:

We belong to Los Angeles Chamber of Com-
merce. located at 4 South Bivel Sireet, Los
Anpeles, California 90007

Chur bank reference is: First Los Angeles Bank,

Los Angeles, California 90067,

1981 Wright Publishing Company
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Speeding toward a fusion conclusion

We reported last September that
America was on the threshold of mak-
ing the first fusion-generated electrici-
ty (Fusion—We're Hamessing The
Power Of The H-Bomb, page 86). But
we were surprised to learn the project
is moving much faster than planned.
Grumman engineers put in the last
protective panels covering Princeton’'s
doughnut-shaped Tokamak reactor last
MNovember, a month ahead of schedule.

L

Now comes a period of shakedown
runs, scheduled to culminate in 1986
with =1, the state in which the fusion
reaction produces more energy than is
needed to start the reaction in the first
place, Officials of Ebasco Services,
which manages the reactor, tell me
even (=1 may come six months ahead
of schedule. largely because of rapid
improvements in computer. construc-
tion and other technologies.

Engineers put in the final protective panel at Princeton’s Tokamak fusion reactor.

Baying at the cargo bay
Anyone with a couple of thousand dol-
lars can purchase a little space in the
Space Shuttle’s cargo bay. And some
of the more than 400 students, busi-
nesses and private individuals who
have purchased shuttle space already
are planning to photograph Earth from
inside the bay area, using automatic
cameras.

Unfortunately. NASA has a big prob-
lem with the cargo bay's environ-
MEnt.

Using an Apple Il computer, | recent-
ly spent some days communicating
with Space Shuttle users who are con-
cermned about the ship's directional
thrusters.

The rockets, they say. scatter atoms
across the open bay., These, in turn,
scatter light making photography
difficult. NASA says it's working on
various ideas for equipping the
cameras with filters. But there's noth-
ing that can be done about the direc-
tionals.

0

Eely warning system

Swedish lake eels aren't electric, but
they apparently use electricity to avoid
being caught in fishing nets. A study of
eels in central Sweden's Lake Hjdlmar-
en indicated that the slight electric cur-
rent generated by the Earth itself is
"read” by a sonar-like mechanism in
the eel’'s head.

Eels approaching fishing nets from a
few yards away changed course quick-
ly. apparently because the nets dis-
turbed the surrounding geoelectric
field. The eels were tagged with tny
transmitters and followed by radio sig-
nal as they migrated.

Truck stop

Skid marks often help police estimate
the speed of a car involved in an acci-
dent. But truck skid marks can be mis-
leading, according to Pennsylvania
State University engineer Gordon Hay-
hoe. It seems truck tires have roughly
a 10 o 15 percent reduction in the

coefficient of friction.”” he says. Thus,
skid mark for skid mark, the trucks’ are
longer.

Hayhoe says much of the extra skid
may be caused by the very hard com-
pounding of rubber in truck tires.

Fast alcohol, tight yeast

If manufacturers could turn sugar into
alcohol quickly, America would have a
very cheap fuel. And it just might. if
Purdue researcher George Tsao's
small-scale ewperiments work on a
large scale.

Tsao has produced 100 grams (%%
ounce) of alcohol per liter {slightly over
a quart) of liquid sugar per hour by
tightly packing the yeast cells that turn
sugar into alcohol. Free-floating yeast
cells,. he says. produce about two
grams of alcohol per hour from the
same amount of sugar

In another vein . . .

The University of Utah, which brought
us the first artificial heart implant., will
so00n be providing artificial blood ves-
sels to people with vascular diseases.
Utah researchers Donald J. Lyman and
Dr. Dominic Albo head a teamn that has
transplanted drinking-straw-sized plas-
tic tubes into dogs, and the animals sur-
vived more than two vyears after
implant surgery.

The blood vessel material is so flexi-
ble that it beats and throbs to the
rhythm of the human vascular system.
Human implants are scheduled 1o be
done this year. ™

Humans will receive plastic blood vessal
impianits like these sometime this year.
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JOHN GAYNOR

CLINIC

HOMEOWNERS"

Bleeding redwood

We installed redwood siding on the
outside of our house 26 years ago. and
painted it with the best exterior oil
paint Every spring since, the paint blis-
ters and red stains appear. We've
sanded the siding and applied latex
paint over the best undercoat available.
Still, every spring the paint peels and
the red stains retumn. Any ideas?
—Amy Alexander. Vienna, W. Va.
I believe interior room moisture (va-
por) is passing through your walls and
popping the paint. You need to treat
the interior walls so warm. moist air
won't pass through to the outside.
You can apply an interior paint
designed to minimize the flow of mois-
ture (such as Glidden's Insul-Aid), or
place a polyethylene vapor barrier
between the studs and the dry wall
(See “Mildew And Paint Peeling.”
Homeowners' Clinic, page 52, Oct. '80.
For a copy of this article. send 50 cents

to Popular Mechanics, Box 1014, Radio
City Station. New York, N.Y. 10101.)

Once you've cormected the moisture
problem, scrape off the blistered paint
and sand the wood bare. Prime the blis-
tered area with an oil-base primer, then
repaint the entire area. Note: Primers
containing zinc are sensitive to water
and should not be used on redwood.

Latex or other water-base primers
should not be used on woods contain-
ing water-soluble extractives (natural
maoisture which can be drawn out),
such as redwood or cedar. The water in
the primer base will cause bleeding
stains. Latex top coats may be applied
over an oil primer,

For an excellent booklet regarding
your problem, send 25 cents to the Cal-
ifornia Redwood Assn., 1 Lombard 5t.,
San Francisco, Calif 94111, Ask for
data sheet 4B1-3, PFainting Exterior
Redwood.

Spalled walls

The concrete walls of our old home
were onginally poured in  small
batches. Now the walls are spalling
fchipping and breaking up) at these
Joints, and a white. powdery substance
forms during the decomposition pro-
cess. A previous owner mortared over
these areas, but that's flaking off, too.
I'd like to chip out the bad spots, remor-
tar and apply a sealer. Should I seal or
remortar first, and what kind of sealer
is best?—Dan Avery. Baker, Ore.

Your condition is a moisture problem
occurring at the nonbonded joints (cold
joints) between the pours, Moisture has
let water-soluble salts, a concrete
chemical reaction byproduct, leach out.
This is known as efflorescence.

Using a bricklayer's hammer and a
cold chisel, chip the spalled joints clean
and chisel the edges in a dovetail shape
{undercut on the inside) at least %4 in.
wide X % in. deep. Patch the joint with
a compound such as Waterplug, then
apply two coats of Thoro-seal water-
proof coating to prevent any further
moisture problems. Both Thoro-seal
and Waterplug are made by Thoro Sys-
temns Products, 7800 Northwest 38th
St.. Miami, Fla. For the nearest dealer
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call 1-800-327-1570. Florida residents
call 305-592-2081.

Open or closed abrasive?

I'm 70 years old and have been using
sanding belts since they first came out.
However, I still don't know the differ-
ence between open and closed coats.
—Austin Simmons, Lexington, Ky.

Use closed-coat papers on surfaces that
won't clog the abrasive (some metals,
hardwoods). Open-coat papers don’t cut
as fast, but they're less likely to clog.

Open- and closed-coat designations
refer to the density of the abrasive
grains (how close together they are) on
the backing paper or belt.

Closed coat means that the abrasive
grains cover the entire backing paper.
Closed-coat papers cut much faster
than open-coat grains, but they also
clog more quickly. Use these on sur-
faces that won't clog papers quickly,
like hardwoods and certain metals.

When the grains cover only 50 to 70
percent of the backing, the abrasive is
an open-coat sandpaper. These don't
cut as fast. but they don't clog easily.

Sweating toilet tank
All summer long our toilet tank sweals
and drips water, especially when Iit's
humid. We've tned several products.
but they only work for short periods.
One plumber suggested we hook up
the tank to the hot-water line, but oth-
ers had never heard of this. Who's
right? —Morton Bender, Brooklyn, N.Y.
Mort, the first plumber knows his
business. When warm, moist room.air
hits your water-cooled tank and bowl,
condensation forms. Tell your plumber
to install a mixing valve that will flush
your toilet with room-temperature
water (not straight hot water). The
valve can be adjusted to maintain the
correct water temperature without
wasting hot water.

Relinquishing support

A support calumn in my basement Is
right in the way of my new pool table.
Is there any way to remove that col-
umn without causing a sag in the floor
above?—J E. Miscoe. FPittsburgh

As your drawing shows a girder joint
over the column in question, | believe
that removing the column would cause
total collapse. ¥our problem can be cor-
rected, but you should employ the ser-
vices of a professional engineer

Your structure will have to be tem-
porarily supported to remove the exist-
ing column and girder. The new girder
would span from the outside wall to the
next column.

Sometimes flitch plates (steel plates
bolted across girder joints for reinforce-
ment) can be fastened on both sides of
a wood girder to increase its span and
to allow for the removal of a support
column. Only an on-the-job structural
engineer can tell you for sure. ™

Do you have a home-maintanance or repair problem?
Send it to Homeowners' Clinic, Popular Mechanics,
284 Wast 57th St New York N.Y. 10018 Letrers
cannot be answered indhadoally, buf probdems of
wide interest will be discussed in the cofumn. For
more home-repair and maintenance help, get PM's
Home Care Guide, §4.95 pestpaid. Send your ordenfs)
to Popular Mechanics, Box 1014, Radio City Station,
New York, N.Y. 100101
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A world you had almost forgotten. And
one your children will always remember,

A Mercury outboard can take you away to
places like this. To worlds that are yours alone.
To quiet shores where you and your farmily
can be together...to talk...and to listen.

And it all begins at your Mercury dealer.

Today's Mercs are the best ever, Built to
run economically. Bun quietly. And run.

And run. And run.

Every Merc is tested and re-tested. And
every Merc is backed by a year-long
limited parts and labor warranty
honored by over 6,000 dealers
worldwide.

Is discovering new worlds
a dream of yours? See your
Mercury dealer. He can show
you just how possible it is.

And how affordable.
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Learning fishing luck

The art of angling is becoming a suc-
cessful science as well with the help of
Indiana State University. It has re-
cruited a faculty of top fishermen as
instructors at Bass Fishing Insttutes
that are being scheduled at colleges
around the country.

Classes that include demonstrations,

instruction and practice will run for two
days. and youngsters under 16 can
enroll with their parents at no extra
charge.

To abtain registration details, contact
the Bass Fishing Institutes. Indiana
atate University., Terre Haute. Ind.
478048,

Pistols with more punch

For handgun shooters with a need for
super power, Remington Arms is intro-
ducing a new high-performance sport-
ing cartridge this spring. and Sturm,
Ruger is producing a new revolver to
handle it.

The cartridge will be called the 357
Remington Maximum. With a case
1.605 inches long. it is nearly one-third
of a inch longer than the .357 Magnum.
Loaded with a 158-grain, semijacketed,
hollow-point bullet. the Maximum is
reported to test out with a muzzle
velocity of 1,825 feet per second (f.p.5.)
from a 10%-inch vented barrel. Down-
range, its velocity at 50 yards is 1,588
f.p.s. At 100 yards, the bullet travels at
1,381 Lps, and still has 668 fi-lb. of
energy with a drop of only 1.7 inches.
That is a much flatter trajectory curve
than the .357 Magnum and an even
greater improvement over the .44
Magnum.

Metallic silhouette  competitors
and handgun hunters will find that
smaller sighting adjustrnents are nec-
essary for targets located at varying dis-
tances.

To take advantage of this extra pow-

er. Ruger has announced a new 357
Maximum Blackhawk revolver. Models
with 7%-inch and 10%-inch bull barrels
chamber the new potent cartridge.

Careful comparison with the Super
Blackhawk .357 Magnum and .44 Mag-
num will show that both the cylinder
and the ejector rod and housing are
longer,

Both barrel lengths of the Maximum
will have rear sights that are adjustable
for windage and elevation. Frames will
be blued steel. while the grips are
square-back Dragoon style. Both will
use the wide-spur hammer and wide,
serrated trigger of the Super Black-
hawk.

The energy generated by the Rem-
ington Maximum puts it in a class with
the .44 Magnum. Yet initial tests indi-
cate that. fired in the new Ruger .357
Maximum Blackhawk. the cartridge de-
livers considerably less recoil than
experienced with the 44,

With 7%- or 10%-inch barrel. this
model is hardly a concealed weapon.
But with the longer sight picture of the
large barrel and added [mpact, it
should become a favorite for metallic
silhouette contests.

Ruger’s Blackhawk .44 (top) has shorter cylinder than .357 Maximum (bottom),
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Rigid inflatable

It's a deep-V fiberglass hull with an
inflatable collar, or a rubber blow-up
boat with a plastic bottom—take your
pick. Avon Inflatables builds the 24-
footer in Wales and calls it the Searider
7.4. The U.5. Navy is giving it sea trials
and refers to it as an RIB (for rigid
inflatable boat).

For rescue work, fishery patrols and
Coast Guard service it seems to be a
happy compromise. since it has the
high buoyancy of an inflatable, and
sea-keeping qualities of a hard deep-V
keel. It is rated to carmry 18 men.
mounts a 60-gal. fuel tank for its diesel
sterndrive engine, and has a range of

Avon’s new Searider 7.4 is a combination
hard-soft hull with advantages of both.

300 miles with minimum crew or 200
fully loaded,

The blown-up sponsons. each with
seven separate air chambers, are per-
manently bonded to each side of the
hull and are of rubber-impregnated
nylon that are claimed to have great
wear resistance. As a dinghy, tender or
club launch that has to bump up along-
side various boats and docks, the craft
could become a chubby-looking but
useful pleasure boat. as well

What if?

Fortunately, chances seem to go down
every year that we'll be lost in a wilder-
ness or shipwrecked on a desert island,
but what to do in an emergency is
always interesting, Courses with Out-
ward Bound and the National Outdoor
Leadership School are one way to
learmn, and a good recent addition to the
publications in this field is the Wilder-
ness Survival Handbook by Alan Fry
(St. Martin's Press). Fry gives a concise,
all-seasons summary of what you need
to know before you get in trouble, PM
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Ower 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.0.—57% to 43%.

If you're a Windsor dnnker, 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 Canadmn that stands alone.

You can’t beat the taste of Wmd&or And
you certainly can’t beat the price.
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Today's typical braking system uses a two-stage master cylinder which
operates disc brakes on the front wheels and drum brakes on the rear.

rake-system maintenance is proba-

bly the most critical part of vehi-

cle care. While the car that won't go

may frustrate you, the car that won't

stop can kill you. To avoid the compli-

cations that can occur when pads or

shoes wear beyond limits, check brake
condition at reqular intervals.

Of course, brakes should always be
inspected when their application re-
gults in noise or when the vehicle pulls
to one side during braking. Some late-
model GM and Ford products have
brake-wear waming devices. But in

POPULAR MECHANICS + MARCH 1583

most cases, the only way to determine
pad or shoe condition is to remove the
disc caliper or the drum and inspect the

If the brake pedal pulsates when
stopping, a rotor or drum is probably
bent. If brakes don't perform as well as
they should, if the pedal sinks or if the
master cylinder loses fluid, the hydrau-
lic system is probably at fault.

Before removing anything, inspect
the entire brake system, including
master cylinder, lines, valves, hoses
and brake assemblies, for leaking

hydraulic fluid. If you find leaks, goto a
professional.

Caliper removal

To remove the pin-slider-type disc
brake calipers found on most GM cars
you'll need a 7-inch or larger C-clamp
and a ¥-inch hex key wrench. Afver lift-
ing and securing the wvehicle, remove
the front wheels. Siphon two-thirds of
the fluid from the master cylinder.
Then place the C-clamp over the disc
brake caliper so that the pad on the top
of the clamp rests against the back of
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the caliper, and the clamp’s jack screw
rests against the back of the outboard
brake pad, which is accessible through
an opening in the caliper. Then tum the
jack screw, tightening it against the
brake pad. As you tighten, the caliper
should move away from the pad. This
indicates that the caliper piston is being
pushed back into its bore. If the piston
won't retract, it may be frozen: See a
maechanic.

Once the piston has been bottomed
gently, the caliper guide bolts can ba
removed with the %&-inch hex key
wrench or an open-end wrench. Don't
let the caliper hang from the rubber
brake hose.

The procedure for removing non-GM
calipers varies somewhat. In general,
you should remove one caliper at a
tima, leaving the other side as a refer-
ance.

Most late-model Ford calipers are
mounted similar to GM's. While the C-
clamp is not necessary for caliper
removal, you'll need a 4-inch clamp and
a 2% x 1 ¥ ¥-inch block of wood to
retract the piston once the caliper is off.
Many Ford calipers slide on a machined
surface and are held in place by a key.
A locking screw holds the key in place.
Late Chryslers use a caliper that slides
on machined guides. Thess can be
removed by disengaging the retaining
clips that hold it in place. Other Chrys-
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lars use a pin-slider caliper that retains
the pins with clips.

Inspection and diagnosis
Once the caliper has been disengaged
from its anchor and lifted off the rotor,
inspect the friction material. Nonmetal-
lic pads should have more than s inch
of material above the rivets. Semi-
metallic friction material should be at
least 1/32 inch above the rivets. If the
friction material is bonded to the pad
without rivets, the thinnest section of
material should be at least as thick as
the backing plate to which it is bonded.
[f you still have a lot of friction material
on the pads, bolt everything back
together. If the rotors are discolored or
heat-cracked, replace them. If you
encountered the previously mentioned
pulsating pedal, send the rotors to
a machine-shop-equipped auto-parts
store for resurfacing. Rotors should
likewise be resurfaced if they're scored
more than a slight amount. If your
rotors are too thin or warped for rema-
chining, the machinist will teli you that
they must be replaced.

Once the disc pads have bean
removed from the calipers, wipe all cal-

Most GM wvehicles employ
disc

brake at the front wheasls.
Piston and seals aren’t
removed from the caliper
| unless it must be rebuilt
Upan reassembly, clinch
outhoard pad sars over the
caliper with sliding-faw
pliers as shown (inset).

iper surfaces clean and check around
the dust boot and bleeder screw for flu-
id leakage. Inspect caliper bushings for
excessive wear or deterioration. Some
mechanics reanew the bushings every
time they remove a caliper. If the cali-
per is leaking it will have to be rebuilt
or replaced. If the caliper's okay, hang
it from a suspension arm with a piece of
coat hanger until you're ready to rein-
stall it.

Most professional mechanics don't
rebuild the caliper at every pad replace-

_ ment. They contend that a road test fol-

al. Although inexpensive organ-
ic pads are available for some
wehicles originally equipped
with semimetallic pads, they
shouldn’t ba used. Brake life may be cut
in half.

While you're at the parts store, pick
up a tube of brake silencing paste.
Before installing the pads in the cali-
pers, coat the back of the outboard pad
with the paste and apply a strip of it to
the back of the inboard pad. If there
was an antirattle spring on the back of
the old inboard pad, install it on the
new pad. You can buy new antirattle
springs if the old ones have been eatan
up by corrosion.

Make sure the pads are retained in
the caliper in the same manner as the
old ones. On GM cars, you have to
clinch the ears on the pad so that they
them around the caliper with 12-inch
sliding-jaw (slip-joint) pliers. Other
pads may have pins in the back that fit
into recesses in the caliper, or antiraitle
clips that hook into the caliper. The
pads may differ from one side of the
vehicle to the other. Check for left- or
right-side designation.

When you reinstall the caliper, you
may have to tap it into place on its
mount, but don't use excessive force. If
it won't go, the piston may not be
retracted.

With pin-slider-type calipers, lubri-
cate the pins before installing them, if
the calipers have steel bushings. If they
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To remove the rear
brake drums on most
cars, shoss must be
retracted. To do this,
locate the adjusting
glot, reach in with a
screwdriver and push
the self-adjusting
lever away from the
star wheel. Insert

| adjusting tool and

2| back off adfustmant.

have plastic bushings, install the pins
dry, but make sure they're clean. If
they're slightly corroeded, you can pol-
ish them with No. 400 emery paper.
Some mechanics lubrcate all pins, but
other experts contend that this can
cause excessive dint accumulation. If
the pins look Fad, replace thermn.

Hold the caliper and pads in place
while you install the pins. Tighten bolt-
style pins to the recommended figure
with a torque wrench.

After you've renewed or inspected
all disc brakes, refill the master cylin-
der with DOT 3 brake fluid.
Drum-brake basics

Drum-brake service is more time
is extremely important that you disas-
semble the brake mechanisms one at a

time, so that you have the other side for
reference

Before the front drums of rear-drive’

cars or the rear drums of front-drive
cars can be pulled, you'll have to
remove the wheel bearings. These
must be cleaned, inspected and re-
packed with grease before reassem-
bly.

\ OUTBOARD PALD
INBOARD PAD

The drums usually can’t be removed
untili the brake shoes have been
retracted. To retract the shoes on most
wehicles with self-adjusting brakes, lo-
cate the adjusting slots, which are
probably plugged with rubber inserts.
Some adjusting slots may be blocked
with metal slugs. In that case, knock
out the slug with a hammer and chisel.
Hemove the insert, reach in with a very
small screwdriver and push the seif-
adjusting lever away from the star
wheal.

Hold the lever away from the wheal
and insert a brake adjusting tool into
the slot. Engage the end of the tool in
the star wheal and turn the star wheeal
to back off the brake adjustment, using
the edge of the slot as a fulcrum.

On most cars, the brake-tool handle
should be moved upward to retract the
brake shoes. Some Chryslers have a
self-adjuster lever mounted behind the
star wheel. For these cars you'll have to
bend an old screwdriver or a piece of
metal in order to reach the adjuster
levear.

Before pulling the drums off the
brake shoes, cover your mouth and
nose with a breather mask, available
where automotive paint is sold. This
will prevent you from inhaling ashestos
fibers.

Inspect the friction surface for scor-
ing or other damage. If the drums are
discolored or heat-cracked, replace
them. If they are scored, take them to
your parts store/machine shop for ma-
Bonded linings without rivets should be
replaced when they wear down to Yie
inch thickness. Replace riveted linings
whan they wear to within %4z inch of the
rivets. If the shoes are wom unevenly
from side to side, have a machine shop
check the drums.

Disassembly

At the top of each shoe you'll probably
find a return spring that secures it to an
anchor above the whesl cylinder. This
is best removed by inserting a brake
tool between the spring and anchor.
Turning the tool lifts the spring off the
anchor. Some mechanics remove these
springs by gripping them with a side-

springs will be reusad. Note the color
and location of all springs, so they can
be reinstalled correctly. You might
want to color-code the old brake shoes
with little dabs of paint to help in reas-
sambly. Any springs that have been
subjected to unusually high tempera-
ture or that have obviously stretched
should be replaced. Somé manufactur-
ers recornmend you replace the springs
whenever the brakes are serviced.
Once the springs have been disen-
gaged, remove the shoe guide plate
from the anchor pin.

Most drum brakes are equipped with
a salf-adjusting mechanism that turns
tha star wheal when lining wear cre-
ates axcessive clearance. Some of these
mechanisms consist of a cable, a cable
guide, a lever and a spring. Others use
a heavy-gauge wire link, a pawl, a pawl
return spring, a lever and an adjuster
spring. To disassemble the cable type,
the cable is detached from the lever
once the spring has been stretched

Thea Ford-AMC machined guide caliper is retained by 8 suppart key and

screw. To disengage the caliper, remove the retaining screw and use a

hammear and drift to drive the retaining key out of the anchor.
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slightly by moving the lever away from
the star wheal. Make a note of the hole
in which the cable guide is inserted
before removing the adjuster assem-
bly.

Most braks shoes are attachaed to the
backing plate by means of springs and
retainers that lock on anchor pins. To
remove, grasp the retainer between the
jaws of a pliers, push down, and turn it
until the slot in the retainer aligns with
the locking tabs on the end of the
anchor pin.

On many vehicles, you can remove
the shoes with the lower adjuster con-
necting spring and star wheel adjuster
in place. Most rear brake mechanisms
have a parking brake lever attached toa
shoe that must be removed.

Before installing the new shoes,
inspect the wheel cylinders by lifting
the rubber dust shields on each end of
the cylinder and looking for signs of
brake fluid that may have leaked past
the pistons and seals. If you find fluid,
the cylinders should be rebuilt or
replaced.

Once the cylinders have been re-
placed and the brakes have been reas-
sembled, the system will have to be
bled. Make sure no one depresses the
brake pedal while the drums are off the
car or the pistons will pop out of the
wheel cylindaers.

Clean the brake backing plate using
brake-cleaning fluid and a rag. Be sure
to use a protective face mask and don't
blow brake dust off with compressed
air.
Then compare your new brake shoes
to the old ones to make sure they're the
same. Look for shiny spots on the back-
ing plate where the shoes make contact
and lubricate these with a small
amount of white lithium grease. If the
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Cable-type self adfjuster
on the right is typical of
Ford, Chyrsler and AMC
vehicles. Cable is hooked

ovar the anchor pin at
top and connected to the
lever at the bottom. The
adfuster is actuated when
brakes are appliad while
the vehicle is backing up.

shoes have ridges worn into the contact
pads, file them smooth before lubricat-
ing. Lubricate the star wheel adjuster
with the same grease.

Reassembly

Reassembly varies with different brake
configurations. If you've left the other
side intact for reference, you'll be able
to determine the order of component
installation.

To reassemble the common GM self-
adjusting brakes install the adjuster
connecting spring on the primary and
secondary shoes along with the star
adjuster. The wheel should be on the
side with the secondary shoe. The sec-
ondary shoe is the one with more lining
than the primary, and is installed
toward the rear of the vehicle. The pri-
mary shos, the one with less lining
material, is installed toward the front of
the vehicle.

Position the shoes on the backing
plate, making sure the shoes engage
the wheeal cylinder push rods and that
the parking brake lever, on rear-wheel
:};;qppﬁminns. engages the secondary

Position the adjuster lever and its
spring on the secondary shoe, and
install the shoe hold-down springs and
retainers. On rear-wheel applications,
position the parking brake link and its

STAR-WHEEL ADJUSTER

The self-adfusting mechanism
at left is typical of GM cars.
The actuating link joins the
actuator lever to anchor pin.

antirattle spring between the primary
shoe and the parking brake lever. Place
the shoe-guide plate in position owver
the anchor pin. Install the self-adjuster
pawl and actuating link. Next, insert
the hooked ends of the brake return
springs into their respective holes in
the shoes.

Then, using a large Phillips screw-
driver or a brake tool, stretch the
springs until they slip over the anchor
pin. Install the adjuster lever return
spring on the adjuster and stretch it
until you're able to hook it to the adjust-
ar pawl.

Once you've reinstalled the brake
drum and wheel, use a brake adjusting
tool to expand the lining against the
drum.

Hoid the self-adjuster lever away
from the star wheel, as you did before.
Turn the adjuster until you feel a heavy
drag while turning the whesl. Then
turn the adjuster 16 clicks in the oppo-
site direction.

Road test the car. If the pedal pumps
up, air has entered the system and
you'll have to bleed it out. Make a num-
ber of stops in reverse to equalize
adjustment on self-adjusting brakes. If
the car doesn't brake satisfactorily after
you've made 20 or 30 stops to seat the
lining material, go to a professional for
assistance. ™~
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Answering Machine Price Breakthrough!

THE “EVERYTHING MACHINE"”
FROM COBRA—NOW AT AN
INCREDIBLE LOW PRICE

Illlllr!l
=1='”'f_!_i'.'_

FULL REMOTE OPERATION S0 YOU
CAN CALL IN FOR YOUR MESSAGES
ANYTIME FROM ANYWHERE. =imply
call your own phone number fram any
telephone in the world, “beep” your
pocket-size remote device into the
mouthpiece, and hear your messages
played back to you.

“'VOX' VOICE ACTUATION CIRCUIT
TAKES ANY LENGTH MESSAGE. Your
Cobra Remote beqgins recording an
incoming message when it “hears” the
caller's voice. It continues to record ro
as long as the caller taiks or until he or
she hangs up. And Cobra will take an
unlimited number of messages.

TWO CASSETTES FOR CONVENIENCE
AND EASE IN CHANGING YOUR
MESSAGE. Your “"hello” message 15
recorded on one cassette |just by
pushing a button and speaking into the
built-in microphone). Incoming
messages from callers are taken on a
second cassette. This gives you three
advantages: 1. You
announcement only once. n

a
i J

needtor "Ll.uJ_:,l_,'_l

ot thirty

SH.M E- DAY SHIPPING =
If you pay by money

o f'l" Cert

credit card, Qutside LISA,

L_.-t_.u Fir

pounds, plus insurance. l

@mmmm ORDER BY PHONE ! _
m" Call 24 hours a day W :corese (ot PO B0
212 /734-4455 .

111 Third Avenue
MNew York, NY 10003

D L

Call collect for “ﬂrder Dept."

LOOK AT ALL YOU GET:

PLUS A FREE
PUSH-BUTTON
TELEPHONE

Full One-Year Warranty
and Ten-Day Trial Period
on this Exclusive Offer

f you're like most busy people and haven't gotten
sround to picking up a telephone answering machine
r if you're waiting for prices to come down, we think
WA i it easy for you to decide. The Cunra Remote probably
s has ev ;~r_.,. ‘feature you could ever use, And you won't have to spend $250 or

5300 to get those features. Plus. as as a completely free bonus, you get a
Cobra push-button tetephone. Total price: $149.95,

L e

tirmnes as with some machines. 2. You
can change your message at will—push
a button ar:j speak. 3. You can erase the
MeSsages you ve already heard and re
ise the cassette, or you can file
Cassetics away (o keep a permanent
record of your messages

EXCLUSIVE ‘DISCONNECT DIRECTOR’
MEANS NO ANNOYING DIAL TONES TO
LISTEN TO. If a caller hangs up without
leaving a message, and a dial tone comes
in. your Cobra will know the difference
between a dial tone and a voice, and
immediately stop recording.

ADJUSTABLE NUMBER OF RINGS. You
can sét the Cobra to answer your phone
d“ ar four rings or two rings to give you

ne chance to answer the phone before
the machine does.

FREEDOM-OF-CHOICE CALL
MONITORING. IT you're busy or not in
the mood to talk. let Cobra answer the
phone for you while you listen to the
caller aver the built-in loudspeaker
hen if you do decide to talk, simply
pick up the phone yourself.

RED L.E.D. LIGHT FOR CALLS

RECEIVED. Light will flash if messages
have come in while you were away.

%

R N T T T T T T B T T T T T

FULL-FEATURED KEYBOARD Simple
and convenient, the Cobra Remote is
the only all-push-button machine with
all the luxury features including fast
forward, fast rewind. and remote
rewind.

FAMOUS COBRA QUALITY AND FULL-
YEAR WARRANTY. \We guarantee both
I;.‘".c_- Cobra Remote and telephone fora
full year because it is highly unlikely
that anything will go wrong. Cobra
manufactures these units with the
same precision that goes into their
famous CBs and cordless phones.

ABOUT YOUR FREE COBRA PHONE.
You get easy push-button dialing
whether you now have Touch-Tone or
rotary phones.. Automatically re-dials
number if busy...Has built-in "HOLD™
button...On/off switch for ringer. No
wiring needed —just plug in...5ave the
Telephone Company rental

charge —own your phone FREEI

P S. If you think you've found a better
value than this. let us know and we’ll
beat it. We love the Cobra for quality
and price, but also carry

every brand of phone equiprment.

Call or write us with your best price.

--------------------1
' TO: THE RIGHT ANSWER, 111 Third Avenue, New York, NY 10003

psed 15 5

FI"I" check, or l

st Class postage for i . visaOn

far
5 inciuding FFEE phan
anal remate heapers on ¥
rance *2.95 per order. N Y. residents
ICODCOAM

COBRA REMOTES WITH PHONES
¢ [Additiona: phones *29.95 each.|
19,95 gach.) w
add tax.
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EQUIPMENT AND
TRAINING NO OTHER
SGHOOL CAN MATGH!

NTS HOME TRAINING INVITES YOU TO
EXPLORE MICROGOMPUTERS, DIGITAL
SYSTEMS AND MORE WITH
STATE-OF-THE-ART EQUIPMENT YOU
ASSEMBLE AND KEEP!

R T A

When it comes to electronics home study, no
school matches the training you get from NTS,
For example, three microcomputer/
microprocessor courses are available to the
Electronics Beginner—Tech Writer—Analog
Technician & Engineer. For your “hands-on”
training, each course includes its associated

NTS's Master Course in

microcomputer for you to assemble and keep. Micracomputers includes the

You will not only become acquainted with the NTS!HEA‘IPH HN89A Microcomputer (#1 above).
fundamentals of troubleshooting, but also It features floppy disc storage, “smart” video
learn to communicate with a computer using terminal, two Z80 microprocessors, 32K RAM

memaory expandable to 64K.

The NTS/Rockwell AIM 65 Dedicated
Microcomputer (#2) is included in our
Microcomputer Technology Course. It is a single
board unit featuring an on-board 20 column
alphanumeric printer with 20-character
display. This 6502-based unit
also has 4K RAM memory,
(expandable,) 8K monitor

ROM and 8K advanced
BASIC interpreter on
ROM. Application

Functions: Central

Processor—
Controller/Monitor—
Development System.

The NTS/SYM-1
Microcomputer (#3) is a

6502-based CPU-4K bytes
ROM (expandable)—1K RAM
(expandable) 51 active 1/O lines for versatile
interfacing disk drives, ASC Il keyboards, cas-
sette tape, etc. It is featured in the Master Course
in Electronics and Industrial Technology.

high-level BASIC programming
language and Disc Operating
Systems (DOS) software.

It's also important to note that our
microcomputers are not home-made
training devices. They are production model
micro-systems, identical to many you'll
encounter in the field. We believe this makes
your training a lot more exciting and relevant,
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CONSUMER ELECTRONICS—VIDEO SYSTEMS  AIR CONDITIONING/HEATING. Equip yourself

From the latest state-of-the-art Video Systems for opportunities in one of the most essential
Technology, NTS offers its popular Color TV industries in the world. Learn servicing of com-
Servicing program. You build and keep the mercial, industrial, and residential heating and
NTS/HEATH 25-inch (diagonal) Digital Color TV cooling equipment. Your course includes such
receiver as part of your “hands-on" training. equipment as a hermetic unit analyzer, leak detec-
Choose Communications and you'll train on an tor, and charging-testing-purging manifold set.

NTS/HEATH 2-meter FM Transceiver which you
also build and keep. Most programs also include
state-of-the-art test equipment as well as a
digital multimeter.

HOME APPLIANCES Here's an excellent full,
or part-time opportunity with real potential.
Saves you money on your own repairs, too!
Course covers repair and servicing of washers,
dryers, ranges and small appliances. Your
equipment includes NTS's amazing circuit
trainer, plus a multimeter for testing purposes.

For 77 years NTS has provided quality home
training for thousands of students around the
world. We look forward to helping you develop
impaortant new skills the proven NTS way. Take
advantage of this opportunity now. Send the card
or coupon today for a free color catalog in the
field of your choice. We'll send complete details
by return mail.

NO OBLIGATION. NO SALESMAN WILL CALL

TEEIIEIJ\IICAL
AUTO MECHANICS Few technical fields off
the challenges and ﬂppgﬁuﬁ'i:tigs{.%?} ei‘qeualst?'la?rof SCHOOLS

the auto industry. To train for it with NTS you'll _

utilize “shop tested” instruction plus an TS B PO oy BT
impressive array of professional equipment, 4000 SO. FIGUERDA ST.. LOS ANGELES, CA. 90037
including a solid-state automotive oscilloscope. e L L DL DL L LD LD L DL L DL L Ll -
You'll learn engine diagnosis, motor overhaul, ! NATIONAL TECHNICAL SCHOOLS Dept. 201-033 1
transmissions, and much, much more. 1 4000 South Figueroa Sireet, Los Angeles, CA 90037
Please send FREE color catalog on course checked below

[ MicroComputers/MicroProcessors ] Galor TY Servicing
[] Communications Electronics [[] Aute Mechanics

[ Digital Electronics [] Air Conditioning
[] Industrial Technology 1 Home Appliances

Name Age
Address
Apt. City

State Zip.

[] Check if interested in G.1. information,
] Check if interested OMLY in classroom training in
Los Angelaes,

-
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Ham band expansion—when?

"A treaty has no meaning at all” a
calm voice explained to us over the
telephone. “'until it has been ratified.”
We were speaking to James McKinney
who s the Federal Communication
Commission's Chief of the Private
Radio Bureau. We were discussing
WARC-79 (the World Amateur Radio
Conference which was held in 1973)
and what results it has had to date,

WARC-79 allocated three new,
worldwide amateur radio bands (sets of
frequencies), Many radio amateurs (or
hams) expected that it wouldn't be long
before they could fire up and begin
using these new frequencies. Instead,
they've waited three years already and
only one of the new bands has been
authorized.

Meanwhile. many thousands of ama-
teurs have purchased equipment capa-
ble of operating on the new frequen-
cies. The manufacturers, it seems, are
much more efficient than the legisla-
tors.

What's interesting is to see just how
slowly the government moves (some
would say. must move) in a case such
as this.

First, WARC-79 itself presented a
pretty “iffy" situation. Many amateurs
expected they would lose frequencies,
rather than gain them. But when the
dust settled, the 10-, 18- and 24-MHz
ham bands looked to be a near-reali-
ty.
The first “expected’ delay came
when the WARC nations took half a
year to write up their full treaty. The
FCC received the treaty in the fall of
1881 and presented it to Congress. The
same Congress that quickly passed a
multimillion-dollar appropriation to
study the issue of the snail darter fish
has already waited a year and a half 1o
act on ratifying the WARC treaty.

"l do expect that Congress will act
early in the next session,” McKinney
told us. They were almost ready to dis-
cuss it, he said, when they broke the
last session.

The American Radio Relay League
(ARRL), which claims 1o represent the
United States” amateur population, suc-
cessfully lobbied the FCC to assign at
least the 10-MHz frequencies on a tem-
porary basis. The FCC felt that, in this

L

instance, it could grant the privileges
since the frequencies were slated 1o be
shared—and as 45 other countries had
already given those frequencies to
their ham populations. But the other
two bands of frequencies will remain
unutilized until the Senate gets its act
together,

The ARRL, which is to be commend-
ed for getting what it did, puts a brave
face on it. "We're happy with progress
so far,”” ARBL's Hal Steinman told us.
"but would have liked 1o have seen it
sooner.'

In the past, radio amateurs. through
their unstinting and unpaid efforts,
have been responsible for many world-
wide disaster communications—imore
times than a complete magazine could
detail.

And technologically, hams have
made contributions to every facet of
the radio and TV art. Suffice it to say
that we all owe these electronic innova-
tors a large debt,

But what of tomorrow's radio and TV
pionears? [t seems appropriate for the
United States Senate to act in a much
speedier manner than it has demon-
strated so far,

BACK LIGHT

P
"'__q,]i KEY UGHT

The lights—fantastic!

Lighting a video set is crucial. The set
light, above the subject, helps to light
up surroundings. The backlights sepa-
rate subject from background. The

SET LIGHT

HERO-1, or Heath Educational Robot
One, is a futuristic house pet. Building
him is a complete course in robotics.

Here comes HERO-1

Heath has announced a new Kit—an
electronic robot. HERO 1 (Heath Edu-
cational Robot One) incorporates many
of the systems found in industry, but
you can take HERO home. The 20-inch-
tall robot has a computer and sensors
to detect light. sound motion and
obstructions. We're building one now;
lock for his report card soon. ™

BACK LIGHT

key light gives the main “'direction” of
light—shadow detail. The fill light
ensures accurate highlights. Perfect
lighting means perfect videotapes.

POPULAR MECHANICS « MARCH 1983



Ulra Kings. 2 mg. "tar”, 0 .3 mg. meoting; Lights Kings, 9 mg

“tar”, 0 .B mg. nicotine av, per cigarerte by FTC method, Filier Kings, Warning: The Surgeon General Has Determined

1 “tar, 1.1 1 av. per cigarette, FIC A i
B mg."tar", 1.1 mg. nicotne av. per cigacette, FTC Report Dec. 8 That Cigarette Smoking Is Dangerous to Your Health

Wherever the music is hot,
the taste is Kool. At any ‘tar’ level, there's
only one sensation this refreshing.




TONY ASSENZA

THE PM

GARAGE

Good for openers

You can’t appreciate an electric garage
door opener until you have one. Now |
don’t have to get out of the car to go
through the hassle of opening the door
every time | use my car. This new mod-
el from Alliance Manufacturing, makers
of the Genie automatic door openers
for close o 30 years, is dubbed the
Trac-Drive GS 840. It features a
unique, nylon tape-drive system in-
stead of the usual chain or worm-gear
drive method. The new material
allows for quieter operation, less
maintenance (the nylon is perma-
nently lubricated). and smoother
operation since there is no chain
slack and the nylon remains flexi-
ble in cold and freezing weather.
Other convenience features are
in-house pushbutton operation, an
outside radioc control actuator,
built-in safety reverse. a guick-
release tether to disengage the

lights that stay on for two minutes, 16
seconds after the door is activated,

It took only two hours to install, even
though [ had to fabricate my own hang-
ers from angle fron and strap. Genie
has a toll-free line for installation prob-
lems or questions (B00-321-0885),

The new GS 840 that we tested
retails for $229 with one radio control.
Write to Alliance Manufacturing Co..
Alliance, Ohio 44601.—Joel Breault

Trac-Dirive garage door opener has a nylon tape

drive in an emergency and four drive system rather than chain or worm-gear.

Q " I - I3

If you've ever stuck vyourself while
using the ice pick-style circuit tester,
there's a good chance you'll appreciate
Schu-Kay's Quickee Circuit Tester,
This tool eliminates the possibility of
sticking yourself, puncturing uphol-
stery or snagging the dash as you
check for current in such wires as pow-
er windows, stereo hot leads, trailer
wire harmesses and so on.

The fluorescent yellow tool is easy to
use. The tip has a hook designed to
reach enclosed places or under the
dash to grasp wires. A sharp steel rod
is enclosed within the tool's housing
and is trigger-activated at the handle. A

Hoak at end of new tester makes it easy
to grab wires when testing for continuity.

48

S-foot ground wire with %-in. clamp
provides roomn to find a suitable ground.

Afrer grounding. all you do is hook
the test wire, pull the trigger to push
the steel rod into the wire and the light
in the handle will glow if the lead is hot.

The retail price is $12.50 including
shipping. Contact Schu-Kay Inc., Box
18343, Cincinnati, Ohio 45219. —Joel
Breault

Mirrorized goggles

If you're tired of the usual goggle
lenses, look at these new mirrorized
eye protectors frorn MXL Products.

The goggle housings are available in
red, blue. vellow or black. Lens choices
are clear, smoke, amber and the new
mirrorized model. The lenses are
treated to be fog-free on the inside and
scratch-resistant. The goggle housing
has built-in vents and are large enough
to fit over most eyeglasses.

MXL Products are at motorcycle
dealerships or ski shops. The price is
£21 for the complete goggles. Replace-
ment lenses cost £7 for the mirrored
jobbers and 35 for the others.

To obtain an MXL Products catalog of

riding gloves, goggles and the like,
send $2 to National Hydron Inc.. 1764
Rohrerstown Rd., Lancaster, Pa.
17601, —Joel Breault

Big foot
If you own a motorcycle, you're proba-
bly familiar with that sinking feeling
that comes from watching your bike fall
over after you park it on hot tarmac or
too-soft sand. You can reduce the
chances of your bike's wppling over by
increasing the surface area of the kick-
stand. The All-Safe Boot does just that,

Piastic boot increases contact patch of a
kickstand to keep bike from tipping.

The flexible rubber cover merely slips
onto your kickstand to increase the size
of its footprint. Although the product
wouldn’t fit onto the kickstand of my
Yamaha Vision, it did work well on one
of my dirt bikes. It will also work on
bicycle kickstands.

The boot costs §4 from Clyde T.
Johnson Assoc.,. Drawer 100, Esca-
nabe, Mich. 49829.—Joel Breauilt
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e smtods lots thans Ford Bangr

DARE TO COMPARE RAM MISER VS. THE COMPETITION

Dodge Ford Chevy
Ram Miser Ranger 510
Prics _§5089°  s6321* @ 6343
GVW rating (fbs.| 4300 740 3443
Payload {lbs.) 1465 1210 1000
Galvanized steel 3l0sg fr S0sq ft 2658 ft
Sid Engo (iers/Cyloder 376 20L4 194
Fuel tank (gal.| 20 15.2 13.2
Est. hwy/EPA est mpg 30 I 36 ZE 3% E
Ranget 600 [+ 547 [E1Z) 515 370
Box—Inside length T0.9° 722" TI1"
Inside width T0.0¢ 54.3° 50.1°
Width between
wheelhouse sLO0° 404" Jag"
Cubic capacity 61 cu. ft ATen it 35 eu i
dspeed manual averdnve  giuogard  Notavailable  Notavailable

transmission

Compare Miser's Std. Engine To Ford's And Chevy's Largest Engines

Engine |liters) Cylinder 37LI6 3L 28LI6
Additional Cost+* Mo Charge £112 £400
Max. torque {Ibs. f.) 175 124 145
Est hwy/EPA est. mpg io Z0 33 [I5]*~ 34 (T3]

*Base slicker price. Titde, Laves, dest chispes exiri. Compansoss apply 16 Ford Ranger, 5ok Ford Ranger 5
*~lise EFA est. mpg mumber for comparisen. Your mik range may vary depeading on spesd, distance aad
weather Actial bwy misage and raage probably bess. CA esl iower Raoge = EPA wil. 3 tank cap
Hipeater i bamed sndely @ Yol tank capacty, +tHased on companson of manulscrerer’s sugpesied
reflagl prices. Chery S-10 includes required power sieeming

Why spend your hard-
earned dollars on a
compact pickup when you
can get America’s best
equipped, highest gasoline
mileage, standard full-size
Pic[}}%l‘f for less money?

ge Ram Miser gives

ou man-sized cab comfort
or three adults, handsome
trim detailing and bigjob
hauling capacity. The
competition just doesn't
measure up. Look at the
chart (at lower left) and
compare Ram Misers
standard 6-cyl. engine to
Ford Rangers and Chevy
S$10's maximum engines.

Best of all, Ram Misers
a Ram Tough Dodge, built
to last with the most rust-
fighting galvanized steel
in critical areas. There
may never be a better time

THE NEW CHRYSLER CORPORATION
QUALITY ENGINEERED TO BE THE BEST

TRUCK FOR A LOT LESS
EY THAN FORD RANGER OR CHEVY S-10.

and better equipped
or Chevy S-10.

than now to buy or lease
a new Ram pickup at your
Dodge dealer: we're build-
ing our trucks like we
never did before.

Walt Garrison, : |
Pro foothall and [
rodeo star, Dodge
truck owper

“When you've |
a load to

need Ecg'uck, not a toy.
Get a and
S A N A




STEAM ENGINES

Woodfired Boilers

STEAM POWER FOR:

e ELECTRIC GENERATION
* WATER PUMPING

» WASHING MACHINES

e GRAIN GRINDING

= Plans for homebuliders, Including converting
gasoline engines to steam!

» Simple electrical generators that run off your
woodstovel

Complete Catalog $5.00 U.S. To:

STEAM POWER PRODUCTS

P.0. BOX 5982, TALLAHASSEE, FL 32301

Master
e ——

=

%

The press gave it a shot. Thé police made us & target

MASTER TAKES SNIPERS’
BEST SHOTS.

Newspapers, magazines, police departments, even a
famous consumer advocate all thought it looked too
gﬁnud to be true. So they duplicated our amazing TV

monstration. They gave it their best shot, blasting
Master padlocks with high-powered rifies. And in
dozens of documented cases, the locks held tight —
even after sustaining considerable damage. Bullet
proof . . . that Master locks really are tough under fire!

QMaster- Lock
Tough under fire.

A cansumer advocate fired away.

TILLER USERS...

Can your machine
do all of this?

+ Handie with just ONE HAND.

+ EVENLY break, turn & till soil.

+ Shred vepetation without tangling.

< Leave NO WHEELMARKS or FODTPRINTS.

The TROY-BILT® ROTO TILLER-POWER COM.
POSTER can do all this and more! That's why
seripus gardeners consider it the
finest tiller available, See for
yourself! Far complete details,
“0FF-SEASON" SAVINGS, and
FREE 26-page booklet chip this
and mail today o

TROY-BILT® Tillers
'IUZ]II L

l'lﬂl'-l:llh Tilier-Power Compasiers.

I Degl. ki
1020 50 5 Gk Awe., Tray, BLY. 12180
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LEARN UPHOLSTERY AT HOME . ..
chairs, sofas to like-new condition! A clean, an-
joyable way 1o put spare hours to profilable use.
0ld cast-offs picked up for dollars, worth hundrads
when reuphoistered. Fascinating home study
course includes lools, kits, supplies. Earn as you
learn — start your own business!

restore old

SEND FOR OUR FREE BOOK TODAY! YOU'LL
GET A BIG ILLUSTRATED 24 PAGE BDOK OM
UPHOLSTERY and the upholstery business and a
sample lesson showing how the Tabulously suc-
cessful MU system is taught. It costs you nathing
to get the information and thera’s no ublln'-ahnn
Mo salesman will call,

Bleafein Upholitery Institute,

BOT20 Field Bldg., Kansas City, Mo, 64111

GET STARTED NOW =

MAIL THIS DOUPON TOOAY
:-ummummlm institute, fo
| BO120 Fisld Biog. Kansas City, Mo. 84111
| Please mail me a copy of .

| your bonk, " FROFE, TEIDNAL uUp.
HOLSTERY for Fun and Profit.” 1 under-

S0

stand o one will call and there ks no obligation
! Hame

| Age_
| Address |
(R R Swte___Zo___|
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F—_--------
| Spiral Stairs.
| Before you invest

| hundreds of dollars
| send for our Handbook.

WE'LL PAY YOU $1.00
TO STOP LEAKING ON YOUR
__ GARAGE FLOOR.

\ . Gy America you're leaking. Thev'll help refimrendate
- 'g; In your garage, on your sexls and o-rings. help quiet
; e _ drivewways and all over your angine dowr, get you
¢ the road. running smoother. And help
Mow through June 30, 1983,  stop the leaks.
= we'll pay you 5100 to buy et all the detalls ot par-
| 3 s nE Wymns®* Engine ticipating stores
. Stop-Leak and Tr'l'""r"'—:* Then clean
“Zg\  Wynn's Transmis- L.I‘_J.L.Lt.. up those embar-
\ af sion Treatment rassing puddles.

— WYNN'S FRICTION PROCFING SUPPLY, NC
2600 E. Nutwood Avenue Fulleron Cd. 92431

l Learn everything you need o know about
the finest spiral and circular stairs (shown in
baautitul room setiings). Mail coupon today
tor our frée, full-color calalog.

l Dwwvinage Corp. Box B28. Hagershown, MD 21740

I Harme

l Address
I City. Stale.
I Zips Phonel i
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2
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Now! Make up to

12.00
ER ]

* in gas shock sales

e in shock absorber
performance

HOUR M

In Your 4 :
Own Spare |
or Fulitime , AF

W e B
SHARPENING BUSINESS! Performance fade is built out...

road control is built-in.

Bobby Unser, 3-tima | 500
winner, says: "Gas-a-just has
built-in features that make the
differance in eliminaling per-
formance fade and giving you
A i ‘first mile' road control for the
e o length of your ride.”

Gas-a-Just's one-tube design seals in high pressure gas

MNow you can gquickly turn spare time into hand-
some CASH prafits! No selling or previous expe-
rience required. With this Complete Sharpeming
Shop, vou can be vour own boss, set vour own
hours! Customers come Lo you and pay you cash
to sharpen saws. knives, chisels, scissors, garden
tools ... all cutting edges
30-DAY FREE TRIAL!

Send today for free facts on our W-Day Free Trial!
See how our clear, illustrated instructions and

proven design make it easy 1o SLaFT earning extra
imncome right away! Find out how we finance you
... help vou grow! MAIL COUPON TODAY or:
Call Toll-Free 1 (300) 824-T888 Oper. 642

In California Call | (800) 852-7777 Oper. 642

FREE INFORMATION KIT

Fomm—m——m—————————
Woodmasier Tools. Depl 85C, 2849 Terrice Pridiy 4

: Kansas City. Migsauri 64108 Farpening

I ——

I D Yes. please rush me free and wilhoul obbgaton your compiele

inferrration KIT and details an your 3-0ay Free Tral O8er

i
<
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and fluld, but separates tham with a patented divider
piston so they cannot mix. And (Gas-a-just contains
absclutely no air. Performance-reducing aeration is
comple eliminated. You stay glued to the road.

In other Kinds of shocks with their two-tube design, alr
or gas can mix with fiuid. Performance can fade.

Mo wonder more maotorists have replaced worn shocks
with Gas-a-just than any other gas shock absorbers.

Gas-a-luﬁlf

Pioneers In gas shock technology
KYB C ration of America
801 Oak Creek Drive, Lombard, IL 60148







ALL-SEASON.
ALL-TERRAIN.
ALL-POSITION.

Some light truck tires only do one thing well. if they're good off-road, they squirm on the highway.
Or maybe they're good in clear weather, but in rain or snow they're completely out of their element.
The solution? All-season, All-terrain, All-position Wrangler Radials. From Goodyear, #1 in radials.
Wranglers are tough year-round. Tough on all kinds of terrain. With longer

tread life and greater strength than our bias-ply tires. And because Wranglers

are all-position, there are no changeover problems.

Wranglers have won big at off-road races from the Baja to Riverside. On everything from
mini-pickups to half-ton haulers. On the tires you buy. That's proven ruggedness.

So why choose between highway performance and off-road grit?

Just choose Wrangler. You'll get it all.

GOODy YEAR

Quality and

novation




“Here’s how to save

hundreds of dollars on
new furniture.
Don't buy any.”

—Homer Formby

3rd generation restorer & finisher

New Chest
Cost $400

Have you priced furniture lately? Whew! It's not
sticker shock—it's sofa shock! Even worse, it's almost
impossible to find real quality and craftsmanship at
any price. That's why so many people are looking for fine
old furniture, and then refinishing with Formby's®
Furniture Refinisher.

My Refinisher to the rescue.

Formby's Furniture Refinisher rescues the beauty in
fine old furniture. Beauty that’s buried under layers of
discolored varnish, lacquer and shellac. The darkened old
finish actually dissolves before your eyes, as you watch
the marvelous original color and grain reappear.

Now don't use a paint stripper on varnish, lacquer,
or shellac. You'll remove everything, even the color from
wood. Formby's Furniture Refinisher restores—it even
recaptures the patina, the warm glow that only time
creates. With no sanding or scraping whatsoever.

After you refinish, protect your investment with
Formby's Tung Oil Finish. You can easily hand-rub a fine
finish that both protects and enhances the grain.

Two kinds of rewards.

How gratifying to bring back the original glory of a

neglected old chair, desk or chest! And how satisfying to

Refinished
0ld Chest

Cost LH5
Furmiture Refinisher %20

Total Cost $105

recognize this triumph is also a smart financial move.
You've created something that will only go up in value.
Riﬁ;" under your nose.

Your attic or basement probably has furniture that's
ready for the miracle of refiushing the Formby way. Flea
markets, garage sales and antique shops are overflowing
with candidates. Take advantage of these bargains.

After all, the smartest way to redecorate is to
refimsh.

For a copy of Homer
Formby's Furniture Fact
Book, write to;

Formby's,
P.0O. Box 667, Olive Branch,
Mississippi 38654,

Formby's

%Mﬁg%

No one knows wood as good.™ -.ﬂ?ﬁ‘r_:_p’.‘m:r
Formby's 12 & registered (rademark of el P02 P AR ) RS UITFES
Frormby's Inc. © 1538 Formby's Inc - ===

Formby’s products are available at better paint, hardware, home centers and department stores.
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WORKBENCH

Well-organized fastener storage

The new fastener storage cabinets
from Reid Tool Supply Co. have many
features that do-it-yourselfers
and pros will appreciate
Made from cold-rolled steel &
and finished with acid-resis-
tant enamel this system §&
has removable drawers with &
latching lids and handles.

Divider trays for separating
itemscomewith24, 16and 12 com-
partments. Withouttrays. the 2 x 944
¥ 13%e-in. drawers are large enough
for storing hand tools. Cabinets and
drawers are sold separately—the two-
drawer cabinet for $25.95 the four-
drawer model for $34.85 and the six-
drawer model for $46.95. Add %895
for each drawer. From Heid Tool Sup-
ply Co.. 2265 Black Creek Rd.. Muske-
gon, Mich. 49444 —H. W,

er, serrated blade can be used as a
mini-saw.

Priced at $31.90 postpaid. the scis-
s0rs come with a one-year limited war-
ranty. Write Omni Scissors, Box 2176-
PM, Orange, Calif 92669 —H W.

Palm-size electrical testers

Two hand-size voltage and continuity
testers introduced by Triplett Corp.
Bluffton, Ohio 45817, feature an inter-
nal sensor that protects them against
burnout and overload. This new design

¥y eliminates the conventional fuse, thus

Heavy-duty lids and latches on drawers
make the box ideal for on-the-job use.

Two worthwhile booklets

A couple of good and useful little books
recently crossed my desk and [ believe
PM's active readers will be interested
in both. Each contains excellent infor-
mation written in clear, concise form,
and the price is right—one costs just
50 cents and the other is free.

The Wallbanger Pocket Guide is a
20-page, step-by-step illustrated hook-
let covering sidewall application of
cedar shakes and shingles. The book
gives information about the wvarious
shakes and shingles available, tools
required for application. advice on
handy shortcuts and straightforward
how-to that makes the task a relatively
easy one. A good value for 50 cents
from the Red Cedar Shingle & Hand-
split Shake Bureau, Suite 275-FM., 515
116th Ave. N.E. Bellevue, Wash.
98004. this guide shows a do-it-your-
selfer how to save 60 percent of normal
costs for shake and shingle siding.

Operator's Safety Manual is free
from the chain-saw manufacturer
Husgvama. 224 Thorndale Ave., FM-
383, Bensenville, Ill. 60106. The book-
let covers basic chain-saw safety tips
and specifics for various work tech-
niques. Topics include a safety check-
list, personal safety equipment, a chart
showing saw parts, and tips on stari-

POPULAR MECHANICS « MARCH 983

ing. maintenance, felling. limbing and
bucking. If your local Husgvarna dealer
doesn't have any booklets in stock,
write to the manufacturer. —H. W

Three-in-one scissors

Don't let the word “scissors” fool
yvou—the tool shown here can actually
cut a guarter in two. Although they
look like an ordinary pair of scissars,
Omni scissors can be used to cut tin.
heavy plastics. nylon and leather. The
scissors have a breakaway feature that
adds to their versatility, Separated
from its mate, one blade serves as an
all-purpose utility knife, while the oth-

With breakaway feature built in, Gmni
scissors serve as thres tools in one,

avoiding annoying fuse blowouts.
Model 202 is a good cheice for do-it-
yourselfers, It has an a.c. voltage range

Snap-in probe and 3-ft. probe lead are
convenient for various electrical tests.

of 12. 24. 120 and 240 and a d.c. range
of 1.5, 6. 8. 12 and 22.5. The continuity
range is O to 150,000 ohms (approxi-
mately 10,000 chms at half-scale).

Model 203. for electricians and main-
tenance pros, has a voltage range of 1.5
to 480 v.a.c. or v.d.c. and a continuity
range of 0 o 100,000 ohms (about
7.000 ohms at half-scale).

Model 202 is $19.50; Model 203,
$24.50, batteries and instructions in-
cluded. The testers are at home centers
and electrical supply houses.—H. W.

If you've coma across a new product with some spe-
cial features, let us know about it. Wirite to PM Work-
banch, Popular Mechanics. 224 West 5Tth 5., New
York, N.¥. 10018,

g5



Trim new Ford 4-wheeler
seats four in comiort. Split
fold-down rear seats add
extra versatility, plus up to 64
cu. it of cargo space.

Jp——
g .
b ,F.r

o

sl el

Flip to 4-wheel drive from the
driver’s seat with auto-lock
hub option. In snow or bad
weather, shift to 4WD traction
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PAY TV is distributed in two ¥ ays:
1. CABLE SYSTEM to each hum 1
with this system.

tall building or tower and broadcasts an over-the-air
signal to that entire area. A microwave receiver is
mounted on the homeowners TV mast 1o receive the
picture. Only with this system will the Saturn V work.

Design/Performance features:

* Gain 40 db » Frequency 2-2.5 Ghz « Tuning-Channels 2.6 = 20
inch Parabolic antenna » Power supply » &0 fi. cable, cable
adapters, brackets and hardware included s lilustrated
Ingtructions » fuil 6 month warranty

Faor authonzed reception of satellile video programing

i Mmm and Visa. When order!ng by mail,
nmrm“ﬁw cashiers checks only (sorry, no
checks). Volume prices on requesi,

Hore Satum V will nof receive any signal senf from microwave

link rowers to cable companies. This signal iz & higher frequency
Salurm V will not decode or unscrambie.

Mcrowave and Satelle Systems

4558 Auburn Blvd., Suite 208
Sacramento, California 95841

ndusiries 1w Serving you today and lomorrow




FRESH AIR
BREAKTHROUGH!

AMERICAS NEWEST AND MOST POWER-
FUL BIPOLAR IONIZING-PRECIPITATOR
CLEANS YOUR AIR OF HARMFUL,
TATING POLLUTANTS BETTER THAN
tHE O { ECTOR ANY OTHER ROOM IONIZER.

IRRI-

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

Is you indoor air fresh, clean and alive? Indoor air pollution
is becoming a national health hazard. Energy efficient airtight
buildings are stifled with stale polluted air which includes
smoke, dust, pollen, viruses, and bacteria. Most of these pol-
lutants are s0 small (under 5 microns) that they are not effec-
fively removed 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 ion-
izers in thoroughly cleaning indoor air,

ANOTHER IMPORTANT DIFFERENCE

You know how fresh and vibrant the air feels right after a
rain storm, in the mountains, or near a waterfall, That ciean,
alive fresh air is rich in something important that is greatly
depleted in our urban and indoor air. That missing element is
negative ions, nature’'s own air cleanars. Scientists claim that
these amazing active ions are of great benefit fo you and can
actually make you feel alive, revitalized and afert whife often
relieving depression, headaches and allergies and even make
plants grow befter. In addition, hospitals use jonizers in burn
units to destroy bacteria and reduce pain,

Filter fan units do not emit negative ions. 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 ionizers clean your air but leave an untidy deposit of
pollutants on room and furniture surfaces near the onizer
The COLLECTOR by Zestron takes ion technology a giant
step forward by giving you superpowered ion outpul while
depositing pollutants from your air on the collector panel.
This easy to clean panel features a scientifically formulated
surface that electrostatically attracts the vast majority of air-
born pollutants to it rather than to the floor 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 COLLECTOR, place the ionizer unit and an ash
tray on top of the panel. Place a lit cigarette in the ash tray
and watch the smoke rise into the air. Now plug it in, and
amaze vourself and friends as the smoke barely rises 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 COLLECTOR by
Zestron 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 is
the only adjustable bipolar ionizer that allows you to set the
ion level to your personal preference

THOUSANDS OF SATISFIED USERS

Don't you, your family and friends desenve the healthy clean
fresh air that Zestron ionizers have brought to thousands
of satisfied users? Users write: "I simply can not believe how
much better | feel physically” Dr. EK., DDS—MA; "l smoke
heavily and it has cleared the air as advertised” G.P—WA;
"I haven't taken the top off my nasal decongestant spray
since using your product. | was previously a chronic user”
G5 —50.

When you use your COLLECTOR, you'll quickly feel the dif-
ference 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 experience, is built with quality parts in the heart of
Silicon Valley, USA, to give you years of trouble free service.
The COLLECTOR operates anywhere in your home or office
for pennies a month and has nothing to wear-out or replace.

SUPERPOWER OQUTPUT

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
ozone). Check the comparison chart below Don't buy any
ionizer not stating output using the industry standard of
ions/cc/sec. at one meter

ADVERTISED
IONIZER OUTPUT (1 m.) COLLECTOR
ions/cc/sec.

The COLLECTOR 1,200,000 YES
by Zestron

JSA Bubble ol YES
Aspen &) YES
Orhit il YES
AirCarell 236,000 YES
lon Fourtain 540,000 NO
lon Cloud 350,000 MO
lonosphere 350,000 NO
Modulian 75.000 NO
lon Breeze 7T MO

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

SATISFACTION GUARANTEED
Order a COLLECTOR now and try it in your home or office
risk free for 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 abusea.

ADDITIONAL DEALERSHIPS AVAILABLE
Reorders are pouring in, customers write: “"We are enjoving
the results of the first one and are ordering two more”™ Dr. J B,
M.C.—CA; “I'm a distributor for three other ion companies,
and have to say | am extremely, extremely impressed.
TM.—CA,

ZESTROM, the leader in ion technology, has created a unigque
DEALERSHIP PROGRAM. Call or write for details on this
RISK FREE OPPORTUNITY.
TO ORDER — FREE SHIPPING

Send your check or money order for $119.95 for one or
$104.95 each for 2 or more (Calif, res. add 6.5% tax) or credit
card users may call;
TOLL FREE: (800) 372-1200 ZESTRON, INC. Dept. M3
In Calif.: (800) 392-1200 667 McGlincey Lane

or (408) 371-1200 Campbeill, CA 95008




Popular Science Book Club gives you the hands-on how-to you need

with NO-RISK Trial Membership
in Popular Science Book Club

Choose from this giant list of
best-selling handyman books!

Enjoy Bi‘ Club savings on the
how-to books you can really use!
Join Popular Science Book Club and get
first choice of the best new handyman
books on home repair and improvement,
remodeling, wiring, woodworking, furni-
ture building, car and appliance repair,
alternate energy, much more. Each is
written by a do-it-yourself pro. Each is
loaded with illustrated step-by-step in-
struction you can really use now!
Whether you're a beginner or seasoned
do-it-yourselfer, these books help save
time, effort, dollars every time you use
them. As a Club member, you can save
up to 50% and more on many special
book bargains offered yearly, including
original custom-written “Popular Stlcnm:
I s
e S ¥ for Club members an
e offered nowhere else at Club discount. To
E{ your biggest Investment—YOUR
OME—these timely books are a must.
Chm:fdyour three selections and mail
the card today!

Mol dttacked mw/}




to save plenty on every home repair and improvement job you'll ever do!

Yooia simply agree o buy pust twe
mare reguéar selections or alter-
nales &t reguiar club prices
within & year—from the hun-
dreds of brand new handyman
baoks oMfered to you each year.

«1208. $14.85 paperbound

Here's How Your Club Works
First, you gt yvour chodice of any three do-i-yoursell boaks shown
here for just 5395 plus dalivery and handling. Sirmply mail fhe at-
tached card. Your baoks will be sent right away along with your
FREE 20-IN-ONE SHOP GUIDE
Than, about svery four weeks (15 times a vear), you'll receive a
Chub bulletin dmﬁhin? the coming main sefection and alternate
books also avaiable. (In addifion, up to 4 bimes a year, you may
receive selected mailngs on seasonal and annual products of
special interest b the membership—many at giant bargains!)
you wani the main selecton only, do nothing. It will be sent io
you automatically. If you don’t want the main selection, or wani
aternate books. or no books, sirnnlﬁ' indicate your wishes on the
handy form that comes with the bulletin and return it by date
showrl, You will slways have at least 10 days in which to do this.
Buf in the unlikely event that you don't kave 10 days, and you re-
ceive an unwanied selection, you may return it al cur expense
Your ondy obligaticn is to buy just two move Selections or alter-
naies at reqular Club prices within a year. After thal, yaur mem-
bership may be cancelied by either you os the Club.
DISCOUNTS: Ciub books are comparable in every way o the orig-
inal publishers’ aditions, yet you may save up to 50% and some-
times more on many special bargains ofiered each year in the
Club. To become eligible for these bargaing, mail the card today!
N0 RISK GUARAMTEE: if not completely satisfied with your three
jnining selections, after ten days' FREE TRIAL EXAMINATION at
home, simply retum the baoks a1 our expansis and your member-
ship will be cancelfied. Whatever you decide, the Shop Guide is
yours o keep FREE!

If card is missing, write to:
POPULAR SCIENCE BOOK CLUB
P.O. Box 2006, Latham, N.Y. 12111

§¥ Building Boak
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Itrodunglil lawn and gardn cto

for the manwho doesn’t have everything.

This vear, John Deere offers a lawn and garden tractor that leaves nothing to be desired.
Introducing the John Deere 318, one of the most versatile, well-built machines in its class.

The powerful 318 features hvdrostatic drive, improved brakes and axles, and a new
twin-cvlinder 18-hp engine that combines the cooling ability of a cast-aluminum block with the
durability of cast-iron cylinder liners. It has power steering and a tight 26-inch turning radius for
greater maneuverability. It also has two hydraulic functions for greater convenience, And a
full-pressure oil system for longer engine life.

Options include a 2,000 rpm rear PTO and a Category “0" 3-point hitch, as well as nearly
50 power-matched attachments, including tillers, snow throwers, center- and rear-mounted
mowers ane just about anvthing else vou'd need, from front blade to backhoe.

Now if all this isn't enough, consider the John Deere 420.With a full 20 hp and a bit more ver-
satility, the new 420 is even better suited to handle the demands of tough grounds maintenance jobs.

With either the 318 or 420, vou're getting a tractor thats hardworking, durable and well
worth the investment. And if that isn't evervthing, what is?

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. 50,
Moline, Illinois 61263,

'r_iﬁl Nothing Runs Like a Deere

thﬂl DEERE

|
—
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BY GEORGE OBRADOVICH

aking the initial rip in a 48 ply-
wood sheet is tricky business for
many home woodworkers, even those
with table or radial-arm saws—espe-
cially when shop space is limited. The
size and weight of large sheets often
make control clumsy. Crosscutting
long, narrow panels can be a scary
proposition because most bench saws
arent large enough to support work
well and the danger of kickback is high.
Here are two jigs designed for coping
with the problems of cutting large pan-
els by using a portable circular saw:
Crosscutting jig

This jig was built for working with
panels of any length up to % in. thick
and up to 26 in. wide. By altering the
width of the base and the length of the
saw-guide assembly, you can build the
Jig to handle wider panels.

Start by cutting the base from a full
sheet of particleboard. Attach the pine
lattice fence to the mill edge so it is per-

(Please turm to page BE)

POPULAR MECHANICS - MARCH 1983

Crasscutting fig (above) is
designed to produce aceu-
rate and safe cuts on
long, narrow panels, Ad-
Justable parallal supparts
{left) are arranged under
& panel to provide the
stability needed on both
sides of cut to prevent
broak-off and binding.

FM photos: Rosario Capotosto

od-Cutting

Jigs You Can Make

CROSSCUTTING JIG
S S i

Mark line-of-cut 30 in. from the right end
of the base, using 8 carpenter’s square.

Lay your square on the cutting mark and
pass saw along the guide, adjusting guide
position unti blade touches square for its
length. Then, fasten guide to base.

-
3

Use the saw's shoe width to set space
betweean shos guides. Pass saw between
the guides and eliminate any binding ar
play before fastening the guide strips.

Tape measures on fence save you the
trouble of making layout marks on work.

&5



PLYWOOD-CUTTING JIGS
{Continued from page 65)

fectly straight. Don't glue the fence in
place; you may wish to replace it as the
jig wears. Mark the base with a pencil
line to lay out the line-of-cut.

Construct the saw-guide assembly
next. Attach spacer blocks at either end
of the saw-guide base to create a 1%
in. clearance between the top of the
saw-guide assembly base and the bot-
tom of the shoe base supports. Use your
saw's base as a spacer for the shoe
guides.

Slip the main base into the saw guide
assembly and line up the parts to
approximate their final positions. Fol-
low the dimensions in the drawing
labeled bottom detail, Square up the
saw-guide assembly with your saw in
place, making adjustments until the
saw blade follows the line-of-cut al-
ready laid out on the base. Then, clamp
the main base and the saw-guide
assembly base together, flip the jig
ovar and fasten the two components
with screws through the bottom of the
saw-guide assembly.

Finally, trim two cloth tape measures
for mounting on the fence. Cut one to
30 in, and glue it to the right of the cut-
ting mark. Trim the second tape to 42
in. and mount it upside down running
to the left of the cutting mark.

Adjustable parallel supports
The pivoting connectors on this jig
allow you to adjust the distance

between the sides to support any size
cutoffs and also permit the units to be
folded up for storage. Four units like
the one shown in the drawing will
make it easier for you to cut 4% 8 pan-
als.

Cut the pieces for plates, uprights
and connectors from defect-free stock.

TENONING JIG

119 904 % B 17 NO. 6 FH SCREWS

34 % 512 3id x 5172
x BT x BT
RIP

FENCE

EQUAL TO

, r RIF FENCE
7 / -“,‘E___ HEIGHT
/ TO SUIT STOCK

THICKMNESS EQUAL
55 OF RiP FENCE

[ o PR
3

o

i

=
o

Lay out centers for the Y«in. holes on
the plates and connectors and then
clamp the connectors in place on the
plates, lining up the hole centers. Bore
through the connectors and plates at
the same time. Number or otherwise
code the holes so you can match them

(Flease turm to page G5)

on the table saw’s rip fence and holds the
workpiece in a vertical position specifical-
Iy for cutting a slot in the end.

Crimp one end of dowel pivor pins with
pliers and glue them in holes in plates.

Fit end of connector over the pivot while
slipping & washer into place in the slot.

SHDE-BASE SUPPOHTS
ek w 2072 = 34 PINE |2 REQD,)

5aW GUIDE BASE
A4 ¥ B-3/8 % M4 PINE:

SEE BOTTOM
FEMEE OTTOM DETAIL

Tl x 118w 72" PINE LATTICE

1A WO PAMNHEAD b
SHEET-METAL SCREW
(12 RECD.)

:i.'EI' TRIM TGO FIT LEFT SIDE

BASE—

S8 20 x 727
MEDIUM-DENSITY
PARTICLEBOARD

T

BTN, 10 FH SCREW (4 REDCD )

1-34" Mo, 8 FH SCREW |8 REQD.}

72" CLOTH TAPE MEASURE

it
e WIDTH MAY VARY TO FIT 5AW SHOE PLATE T ¥ o
L wl-—-
SHOE GUIDES .
Vil x 11/B % 34 PINE LATTIGE (2 REQD, (-~ |-y~ =
172" NO.8 PAN-HEAD e
1+ SHEETMETAL SCREW = |y —
(12 RECD.) [ ot =
| -
i
L £
= "-_.I
77 CLOTH ;
TAPE MEASURE i |
TRIM TO FIT
RIGHT SIDE F
g | L’ |
I PSSy e R,
I
SPACER BLOCK ! .
14272 %BAE | >
FINE 12 REODY | & 2
l i‘ +

E___ 34« 2-1/2 % 77 PINE {2 REOQD.): CUT PIECES AS
RECUIRED TO POSITION SAW GUIDE ASSEMBLY WITH SAW
BLADE POSITIOMED 30 FROM RIGHT END

&
BOTTOM DETAIL-
SAW-GUIDE ASSEMBLY

— —_— T

a8 el ue” NOB Y

FH SCREW GO A

H

i {37 REQB.)

PREBORE AND COUNTERSINK
FOR ALL FH SCREWS

1
eyt

CROSE SECTION-SAW-GUIDE ASSEMBLY

T d
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When a big one’s
on the line, better fish Stren.

You had him. But your line couldn’t hold him. And you lost your
balance as well as your fish. Head for the tackle shop and pick up some Stren,
the all-purpose line from Du Pont.

Because Stren has the unique balance of properties you need for
victory at sea. Stiffness to set the hook. Stretch to absorb the strike. And
toughness to beat the fish at his own game, cast after easy cast. So go after
him again with Stren, the professional’s choice. Available in clear/blue,
golden, and new clear.

Great fishing starts with Stren.

e




23 FOR 83!
FORD HITS NEW MPG PICKUP HIGH.

puwamlﬁnt
fuel efficient, It's the biggest —and
hest«sﬂuﬂ.q Sixin any pickup*
RE ‘83 NEWS. New 6.9L pickup diesel,
o t powerful diesel ever in heavy-duty
: .P-mm::ﬁkups and 4x4's. Plus the 7. 5L gas
enginein pickups over 8,500 1bs. GVWR. i
mmmmpmm_mwmrmmm G e

mmuma:a

3. @ == FORD

over

MPG  drive. Use for :
comparison. Your mileage may differ -
depending on speed, distance and
weather Actual highway mileage FORD DiVISION :
lower. FS not avallable in California. 8

Get it together — Buckle up.




PLYWOOD-CUTTING JIGS

{Continued from page 66)

up in the final assembly. After the holes
have been bored, ream the holes in the
connectors so they'll pivot freely on the
dowel pins.

Any of several methods can be used
for cutting slots in the ends of the con-
nectors, but if you plan to use a table
saw, you should build a tenoning jig
like the one shown on page 72. After
slots are cut, round the ends of the con-
nectors.

Fasten the uprights to the plates with
screws and wood glue. Cut dowel pins,
crimp the ends and glue the pins into
the plates. Slip the connectors with
washers inserted in the end slots over

Four units are arranged like this to make
two cuts meeting in an inside comner.

the pivot pins and check that they pivot
frealy.

To complete the job, bore pilot holes
in the dowel sides and insert nails to
Serve as retainer pins.

Bore & %e-in. hole through the pivot and
into side of upright. Insert a 2-in. finish
nail to serve as a retainer pin.

A setup such as that shown here is used
to facilitate the making of narrow cutoffs.

AND SAVE 51000 OR MORE

WITH EASY TO ASSEMBLE KITS.
Economical, safe and practically Indes-
tructibla. Ideal for family parties, fishing
or swimming.
4 models to choose from, 17, 207, 21 and
24" lengths.
Polyethylene pontoon sections are wre-
thane foam filled. Retains bouyancy avan
it puncturad. Highly rasistant o abrasion
and Impact.
Pontoons are maintenance free, colorfast
— Nevar naads painting.
Assembly requires no special tools or
equipment. Takes only 12 to 16 hours to
complete,
All kit components are of galvanized steel
or marine grada aluminum.
Kit containg ponloons, frams, motor
mount, helm station, steering, railing and
hardware.
Send $2.00 tor complete Information.

CALL TOLL FREE
1-800-351-1363
In Texas call: 915-843-2517
ROTOCAST FLOTATION PRODUCTS

P.O. BOX 1059, DEPT. PM
BROWNWOOD, TEXAS Te80

WORLD’S FINEST
FLASHLIGHT

EEEAM
(Lifetime Guarantee)

Leave space between units along line-of-
cut to provide clearance for saw blade.

ADJUSTABLE PARALLEL
SUPPORTS

CONNECTOR
4w 1w 20T
(2 REQD.]

UPRIGHT-~3/4 x 1-3/4 & 48"
{2 REQD}

PLATE--3/4 x 1:3/4 « 48"
12 REQD.)

€=

PIVOT Pibi-
B DAL
% L1016
4 REQD.)

RETAINER- '
A" FLAT et —( -
. WASHER D f\‘\ ! ..{-
(4 REDDL) r -1 WO, 8
FIh||:;H!"\G FH SCREW
T OlA HOLE; o NAIL (4 REQD) 6 REQD.)
REAM FOR LOOSE }
L FIT WITH PIN
(6 % ) 7
YO Lo 7 ¥ E
le= -
- "", L L ”, | | LL FDR DETAIL-PIVOT
Lb < s S A -DIA.
I o .J ' HOLE—
; 21T t 1 L
DETAIL-CONNECTOR
u—d—l.'q
NOTE: AMOUNTS INDICATED ARE FOR ONE DETAIL-
ASSEMBLY (4 ASSEMBLIES REQD.] PIVOT PIN  DETAIL-PLATE

POPULAR MECHANICS + MARCH 1983

"HP'F‘\.H-l "\-Hhﬂf-l-llll-m-‘v'rﬁ'l"i""!
ey reppan w——
gt P |..|-|-.|u 0 g, T TERT




GO TO WORKC

SEARS NATIONAL WORK (I

/
SAVE $15

Save %15 on our new
(dfw,i‘" work shoes
and boots. Great value
Creat features, Cenuine oil
treated leather uppers in
light brown. Padded collars
and heel-to-toe cushion
insole for all day comfort
Oil resistant soles and heels.
Goodyear welt construc-
tion for added durability.

Regular Sale
Orxtord 4499 $2999
6'shoe %4999 %3499
8" boot £54.99 £30.99

o aliin s avanladale o simikar savings

iy i .-- 4 ".: ™
Fri o AR

Available in most larger Sears retadl stores. Prces and dates apply onby to the Contepentad Linited States, except Alaska  © Sesars Boebuck and Co, 1983
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N BIG SAVINGS.

)THES SALE - MARCH 212

SAVE $2-$4

Save big on Perma-Prest” polyester and cotton
blend work clothes,
Chambray shirt

Long sleeve  reg. $ 899 now$ 699
Short sleeve  repg. % 7.99 now $ 5.99
Denim work jeans reg. $14.99 now $17.99
Denim bib overalls reg. $19.99 now $15.99
100% cotton white
painter jeans reg. $12.99 now $ 9.99

SAVE 30%

Sears Best Perma-Prest, polyester and cotton
twill work clothes with soil-release finish.

Long sleeve shirt reg. $12.99 now $ 899
Coordinating pants ears

in regular and full fit reg.$14.99 now $10.49
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BY MICHAEL LAMM WEST COAST EDITOR

BUICK SKYHAWK

(e 9USHROY 13 15 A WEMK ENGINE
AND THE AUTOMATIC SHIFTER
IS VERY STIFF.

—COLORADO ELECTROMNICS
TECHMICIAN

el “’Mﬁﬁm

—ICMIHALIDHCIR

\/&*‘ &WF’P V4 e/
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MICHIGARMN MACHINIST

—COLDEADO CPA

Owners love the handling
and fuel consumption, but
they demand more power.

Buil:k got its J-car a little late, but
the division's been making up for
lost time with improvements and fea-
turas.

Buick began marketing the Skyhawk
last March. This is basically the same
GM front-wheel-drive J-car that Chev-
rolet, Pontiac and Cadillac have been
offering since May 1981 as the Cava-
lier, J2000 and Cimarron, respectively.
Oldsmaobile announced its version, the
Firenza, concurrently with Buick.

Ower the past year, Buick has added
the Skyhawk T-type plus a new wagon
body style and a five-speed manual
transaxle. The original 1.8-liter push-
rod Four has been dropped in favor of
the Opel-designed. Brazilian-built over-
head-cam engine., also displacing 1.8

i

PM photos: Bill Ashe

liters. This newser unit is more powerful
and fuel-efficient than its predecessor.
It uses an aluminum head and throttle-
body fuel injection.

The Chevrolet-built, 2.0-liter pushrod
engine, also with TBI, is now standard
in all Custom (base) and Limited Sky-
hawks. The heavier 2.0 rates two more
horses than the ohc 1.8 (86 versus 84
hp), but gives up a couple of foot-

Buick did a good job on the interior. Most pounds of torque (100 at 3,700 com-

found it comfortable and well lald out.

No. 1 complaint was lack of power. The
most requested change? A betier motor.

A NATIONWIDE SURVEY
BASED ON 1,130,449
OWNER-DRIVEN MILES

pared with 102 at 2,800 rpm).

At the time of our survey, the wagon
and five-speed transaxle weren't yet
offered, and the ohc 1.8 remained an
option. Today, the ohc 1.8 and five-
spead are standard in the T-type and

{Please turm to page 75}
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How Havoline Supreme can help you
get the most out of your car.

Proven protection up front. Badaadlbyimpmvod mileage.

Whether you change your  tough, high-speed state trooper Listento

own oil or someone else does, cars and severe stop-and-go an expert.
there are some important driving in New York _ Top Indy 500
things you should know City taxis. ;“ driver Tom
about Havoline Supreme. Havoline WM Snevacalls
First of all, Havoline helps save Havoline Supremea “very
Supreme has a Texaco- T sophisticated oil.. one that a
gasoline. .
developed, balanced . A, e prudent carowner should
additive system with a p—US L EOTIOPUIY 1808 ke ana regular :
bitthin o Eir ol fricti ; proved it. Comparedtoacon- I‘h iui B
RO ks ) ﬁgh €L ventional motor oil, Havoline 2“9
And its multigrade rating Shouldnt g

offers the convenience of all-
year-round, wide-temperature
range protection.

398248

Havoline Supreme, with its special friction-
gives you proven fighting additive, helpssave
p on. gasoline. i

The final test of a motor oil Havolineis
comes under actual driving diesel tested. |
conditions. Havoline Supreme  Ifvou own a diesel, we \}
has proven it delivers the have good news, Havoline'\
kind of protection needed in 10W=30 has the API-SF/CC

z gummmy rating required by most
: engines like vours. And it'’s
: been proven in punishing

diesel-powered taxis.

You can trust your car
to the products with the Star.



Some people get
all the breaks.
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THIS WHISKY IS 6 YEARS OLD
868 US PROOF



OWNERS REPORT: SKYHAWK
(Continued from page 72)

optional in other series. Buyers seem to
value the Brazilian engine's virtues,
though, because 57 percent of the own-
ers in our sampling had ordered it as an
option.

For this Owners Report we'd like to
break with tradition and change our
established format slightly. Instead of
categorizing comments, we let 11 rep-
resentative Skyhawk owmners present
their opinions with minimal editorial
comment from us.

The first remarks come from a 25-
year-old account executive at a Minne-
sota radio station. "I'd owned imports
in the past, but one of the main things
that motivated me to buy this Skyhawk
is that it's built in America. In addition,
I was attracted by the car's styling, and
when [ drove it, it seemed sturdy and
well built. I think the 1.8 ohc engine is

Convenience items such as this coin box
abound on upscale Skyhawks, T-types.

great. Quality and workmanship are
excellent—everything fits, no squeaks
50 far. Comfort, too, rates excellent up
front and fair in the rear seat.

*I've had no mechanical problems,”

he continues, “although the AMTFM
radio went out and had to be replaced.
They replaced it while [ waited. The
dealership is superb, with a clean and
efficient service department. The sales-
man made it very easy for me to buy
this car, The sticker said $9,900, but |
ended up paying $8,500.”

A Massachusetts metalworker, age
48: “"The oil filter is hard to get at, and
the rear defroster isn't hot enough. But
I've had no mechanical problems, and
workmanship is excellent. It took about
5,000 miles to get the engine to peak
performance. I'm now getting 25/35
mpqg city'highway with the 1.8 ohc and
automatic. I'm very happy with my Sky-
hawk."”

A Texas salesman, age 59: “"No road
noise, and that's unusual for a small
car. Price turned out to be good, espe-
cially since the dealer gave me a $400
rebate. I've owned several Buicks, and I
like the Skyhawk's size and comfort,
although rear passengers say it's a little
cramped.”’

An Alabama refrigeration sarvicer,
age 25:; "Poor quality control. Buick is
supposed to be an upmarket GM car,
but my Skyhawk came with a wind-
shield leak, malfunctioning speedome-
ter, sticking fuel gauge and squeaky
brakes."

Now a Florida realtor, age B63:
"Wa've had Buicks in the family for 55
years, and this is the best one I've
owned over a 36-year period. It hasn't
given me a moment's trouble, The deal-
er's excellent, quality is likewise, and
the only thing [ can find wrong is that
the automatic shift lever is too stiff. I'm
told this is caused by the linkage to the
steering lock mechanism, but so far no
one’'s been able to improve it."” [In all,
7.6 percent of our respondents men-

| e

Frenched-in antenna base is an example
of the attention to detail in the T-types.

tioned the balky automatic shift le-
ver.]

An employment specialist from Ida-
ho, age 45: '] wanted to get back into
an American-made car and liked the
looks of the Skyhawk. The dynamics,
precision and updated technology im-
pressed me. [ found a hungry salesman
who really went to a lot of effort to offer
me a good deal. I hear GM's J-cars
aren’t selling too well, and 1 suppose
this had something to do with it.

“1 find quality good, but not fantastic,
The back seat is great for children or
legless adults, but front-seat comfort is
very good. [ particularly like the styling,
tight construction, maneuverability and
handling and well-grouped instrument
cluster. I don't like the ashtray location;

(Please turm to page 7H)

POPULAR MECHAMICS « MARCH 1983

SUMMARY OF 1982-83 BUICK SKYHAWK OWNERS REPORTS*
- Lol o ey o13% | Exolrs. : 37.0% ook, 34,45
T R e » r K a = I

Average miles per gallon: Ecanamy 41.2 Good . ....... 46.3 Good . ... . 400

Manual four-speed Handling 4907 Average .., .. 11.8 Average . 124
In towm . . ; 257 Comfort .. ........... 3Z8 Poor Lui 51 Poor 128
Un'l.-l‘u_ highway... .., 33.0 Rida . ... 26.0 0 " of .

ﬁ“]:.‘mm '-i‘lﬂ'll'lPﬂ'ld 248 0 Brecific dielikss:r 8290000909090 292220202 beoelanf. .. ... ... 83.9% This car {Iﬂr 4.0

s LA Spcitis disthes! Good 315 Two cars .. 40.7
On the highwey. .. ... 31.3 No complaines ... 26.3% 5 : 3z 2wt 102
Not engugh horsepower . 12.6 Pn“:rm 1'1 Four or m.ure' ' cars 5:1

Transmission choicos: Quality of materials ... 8.6 ' '

Automatic thnme-spead BO.1% Aulomatic [ransmission aof

Manual four-speed . ... 199 RS . v oo 76 N i T ™

Hattles and noises 6.6 Good ... 478 Chevrols 17.5
Engine choices: Mpg Jowar Wian a Average .. ... .. . 18.7 Ford ... 16.7
1.B-liter overhead expectad g Poar 24 Oldsrmohile 125
Four ....... .o BT.0% Pontiae .. ... .. 10.0
1.8-litar pushrod Four 354 What changes would you like? Had any mechanical trouble? Dodge . 10.0

2.0-liter pushrod Four . . 6.8 More powerful engine 18.4% Mo.......... 58.1%

Mo changes . ... .. 178 Yos 41.8 Age distribation of cewners:

Body style: Bmm- matarials 103 15-20 years , . . 31.8%
Two-door sedan 57.5% Differant seat shape 69 What type of trouble? G gﬂ-qﬁﬁm ggg
Four-doar sadan 425 Imnprored .uu:muc 2k e ) O-p ;

it dit e o ' Air conditioner _ 11.8 Wiould you buy another Buick?

¥ dicl you choose H " 7 Inducthon system 10,5 Y ceriars BLEY

Gayling 61.1% Average s $6.233 '.I"mmrl.im"m 8.3 N:‘. 5 ATy 8.2

Econamy . . LAY, 378 :

B 1 e e 24.1 Ranga $7.200  pogier repairs satisfactory? Would you buy ancther Skyhawk?

Made in America 128 s b o A D . 54.3% Yes 81.0%

Front-wheel drive 128 13.000 bR 5.7 No 18.1

*Parcentages might not equal 100% due to rounding or insufficient data.
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New Parts

For old
favorltes

MNow you
can order
parts direct
from the
factory for
any Zebco reel that's less than

e W,

5 years old. It's your opportunity

to turn vour old reliable Zebeco
reel into a new one, Simply mail
this coupon for a “Zebco Spare
Parts Booklet.” And here's the
best part: It's Free!

Reel Type/Model No.
Name

Adedress_

City_ State_____Fip_

Bl o £

"h #r

E

From tha folks you fish with

...IN 4-MINUTES!

4-MINUTE EPOXY
CONCRETE REPAIR

It works! Interiors or exteriors
dry in 4 minutes and will never
crack or fall out. Waterproofs,
repairs, bonds
and seals all
masonry,
(brick, cinder
block, pools,
basements and
driveways)
permanently.
FREE carbide
tool (router)
included.

and metals

Guaranteed or
Your money

4-MINUTE
EPOXY REPAIR

Now! The only super-strong
epoxy that dries in 4 minutes,

with no sag, no drip, color coded,
easy to mix,
sand and paint,

immediately. 4-MINUTE

REPAIRS
woods, plastics

permanently.

back.

(AL R ERE R R RN RE R R RN QY

Mail check or money order today!
United Resin Corp. Dept. PM-3
14570 Barber, Warren, M| 48093

O 8-MINUTE EPOXY REPAIR . 5,95
Shipping &handling . 1.25
Lo | B 1
(Canadian orders: 56.500
O 4-MINUTECONCRETEREPAIR . | 795
Shipping Ehanaling . . .. 1.25
Tatal 9.20

iCanadian orders: 51500

Michigan resigdents: add 4% sales tax,

GERESAEEEENEEERRENNRAREERREREE
w
SEEsEsEERERERERREREERRRBREREES

LA LA AR L L LR AR R R R R RN R R R Y

DWHERS REPORT: SKYHAWK

it's inconvenient, And the 1.8 ohc
engine clatters on cold morings. The
mechanic says there's nothing Buick
can do about it. The noise does go away
once the engine warms up.”

From a California engineer, age 55:
“The sport suspension option on my
four-door sedan makes handling in
mountain driving and on the open high-
way very good. Steering is so light that
power seems a waste, Front and rear
head- and legroom are better than in
most full-sized cars of five years ago.

"I've gotten to know my dealer quite
well,”" continues this engineer, "be-
cause second and high gears in the
four-speed transmission had two be
changed on my first service checkup.
There was also a problem with engine
idle and fuel consumption. The comput-
er was fine, but they found a vacuum
leak. I'm now averaging 22 mph in
town and 32 on the road. I still feal I'm
getting equal or better value than most
imports in the same class. [ paid $8,000
and would definitely buy another Sky-
hawk "

A Colorado speech pathologist and
university teacher, age 35: “"The sales-
man promised me a full tank of gas
when [ bought the car, but it never
materialized. The automatic transmis-
sion leaked when [ got the car, and the
gasket had to be replaced. Engine
seems peppy, and [ like the fuel econo-
my. The armrests could be higher, and
the transmission shifts back and forth
at certain speeds for no apparent rea-
son. | also wish the transmission would
stay in passing gear to a higher
spead.”

A Texas clerk, age 66; “Its a very
easy car to handle; like having my own
‘body wheels.” The one thing I don't
like about it is that the seats block my
view diagonally out the back. | can’t see
behind me except with the rear-view
mirror.”

A Tennessee sale engineer, age 39:
“"Handles almost as well as my Cor-
vette. It also gets good mileage and is
dependable. | can't think of anything
I'd change except perhaps to move the
dimmer switch back on the floor. In my
opinion, Buick builds one of the most
trouble-free cars anywhere. | know this
one will deliver 100,000 miles of ser-
vice without a major repair, and its
resale value will remain high."”

And finally, from a New York letter
carrier, aged 38: "' loved the styling of
the Skyhawk. I had a Century before;
best car I'd ever owned. I'm 6-1, with
long legs. and there's plenty of room for
me. When a person buys a new automo-
bile and has no problems, no repairs, no
complaints, and it tums out to be a very
nice car, what more can he ask 7 PM
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What Could Be Better
Than Unbelievabla Range?
By now, you've probably heard some tall sounding stories
about how far away the ESCORT® radar warmning
receiver picks up radar traps. You know, the ones where
they talk in miles instead of car lengths. The stovies go
on o say that ESCORT's superheterodyng receiving
circuits provide as mach X and K-band warning a5 you
can possibly use, and then some. If you've never used
an ESCORT, they may seem pretty far fetched, but most
of them are trug, Ower hifls, around comers, and from
behind
Car 54 Where Are You?

Maximum detection range is wonderful, bt it's far
Irom the whale siory. In some ways, radar defecions are
ke smoke alarms; you want o make sure that you don't
miss anything, but you dan't want 2 fot of taise alarms
ESCORT won't disappoint you. Beyond that, when a
smoke alarm sounds off, the most pressing thing on
wour mingd is; Where is the fire? Is it ahead of you, behind
you, above: you, of below you? In the same room, of at
the ather end of the house? Your senses can help you
find fire, but, on the highway, you can’t feel or smell
tadar. ESCORT is your sixth sense.

Hearing Is Believing

ESCORT reports its findings straight 1o your gars in a
way no ofher defector can match. s vocabulary
incluoes a Geiper-counter-fike pulsating riythm that
relates radar intensity in 3 smooth, natural, and intuitive
manner. making it easy Lo sense the distance to radat if
can tell you if radar is ahead of you, behind you, or even
traveding along with you in traifhic. ESCORT also speaks
different Janguages for each radar band. Since the two
bands behave differently, the distinctive tonal
differences eliminate surprises. You'll even be able (o
tell “beam interrupter, “trigger” or “instant-on” type
radars from other signals just by the sounds they make
Ditte for radar burglar alarms and door openers.
ESCORT has a lot to say. and we've developed a new
way for you 1o get acquainted quickly,

Play it, Sam

ESCOAT's instruction book containg a wealth of
information. Actually, it's the ESCORT user's Bibke. But,
the quickest way to become fluent in ESCORT's lan-
Quage Is 1o play the Radar Disc on your stened turmtabhe.
You'll hear firsthand how to imterpret what ESCORT tells
you in a number of siluations. We now Include this
special Disc with every ESCORT S0 you can lake a
tes! drive a5 5000 a5 you open the box.

Radar warning.
Hear the difference.

Mo Stone Unturned

The ESCORT Radar Disc s the latest addition 1o a
long list of standard features. We don't scrimp on
anything. Here they are: m Patented Digital Signal
Processor m Diffesent Audso Alerts for X or K Band
Radar w \aractior-Tuned Gunn Oscillator wnes out faise
alarms m Alert Lamp dims photoelectrically after dark
m 1/64 Second Response Time covers all radar m
City/Highway Switch filters out distractions m Audio
Pulse Rate accurately relates radar intensity m Fully
Adjustable Audio Volume = Softly luminated Signal
Strength Meter m LE.D. Powsr-On Indicator m Sturdy
Eitruded Aluminum Housing ® |IncOnspicuous size
{1.5H x 5.25W x 50) m Power Cord Quick-Disconnect
from back of unit = Convenient Visor Clip or Hook and
Loop Mounting = Protective Molded Carrying Case =
Spare Fuse and Alert Lamp Bulb,

Your stereo will demonstrate
ESCORT’'s uu:ual abilities.

MNew!
33" RPM Radar Disc

What The Critics Say

Car and Driver “The ESCORT, a perennial
favorite of these black-box comparisons, is still the
best radar detector money can buy . . . ANl things
considered, the ESCORT is the best piece of ekectronic
protection on the market.”

BMWCCA Rowaged . . “The ESCORT is a highly
sophisticated and sensilive detector that has been
steadily improved over the years without changing those
leatures that made it a success inthe first place . . . In
terms of what all it does, nothing lse comes close”

Playboy: . . . "ESCORT radar detectors _ . . (are)
generally acknowbedged o be the finest, most sensitive,
mOS! unCOmpromising effort at high technology in the
figld”

Autowesk: . . . "For the third straight yeat, no manu-
facturer has bettered the ESCORT S sensitivity . . _ the
consistent quality is remarkable’”

Made In Cincinnati

If you want the best, there's only one way o et an
ESCORT. Factory direct. Knowledgeable support and
professional service aré only a phone call or parcel
detivery away, We mean business. n fact, after you open
the b, play the Radar Disc, and install your ESCORT,
we'll give you 30 days to test it yowrsel! at no risk. i
you're not absolutely satisfied, we'll refund your pur-
chase as well 35 pay for your postage costs to return it
We also back ESCOAT with a full one year limited
warranty on both parts and laboe So et ESCORT change
radar for you forever. Order today.

Do It Today
Just send the foliowing o the address Delow;
[ Your name and complete strest address.
] How many ESCORTS you want
] Any special shipping instructions.
[ Your daytime telephone numbet
[J A check or money ondet

may substitute their card

number and expiration date for the check.
Or call us toll free and save the trip 1o
the mall bo.

A

Credit card

CALL TOLL FREE. . . 800-543-1608
IN OHIO CALL...... 800-582-2696

ESCORT (inchudes Eventhing). . . . $245.00
(Ohio residents add $13.48 sales tax,

Extra Speedy Delivery
If you order with a bank check, money ordar,
credit card, or wine transier, your order is pro-
cessed for shipping immediately. Personal of
company checks require an additional 18 days.

ESCORT

RADAR WARNING RECEIVER

[ Cincinnati Microwave
Department 368
Cna Microwave Plaza
Cincinnati, Ohio 45242
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health,




DE LOREAN
1981-'82

AUTOMAKERS
WHO DARED-

AND LOST Before De Lorean

there were many others who went bust.

BY MICHAEL LAMM west coast epitor

he latest successful American mass producer of automobiles BRICKLIN
was Walter P.Chrysler who, in 1924, daringly launched the 1974-75
car that still bears his name. Did Chrysler realize he'd be the
last entrepreneur to succeed? Could he know that, in the b
intervening 59 years, hundreds of equally daringmen '@

would try to create cars of their own and fail?

Some, like John De Lorean, Malcolm Bricklin,
Henry J. Kaiser and Preston Tucker, had every
bit as much vision and courage as Walter
Chrysler. Each dreamed his own dream and
went wrong in his own way. It's hard
to find parallels.

In some cases, the men's per-
sonalities doomed these ventures
either from the start or at the
bitter end. John De Lorean’s
flawed ambition makes the
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Photo credits; Bricklin, Cadillac, Tucker: Henry Austin Clark, Jr; Avburn, Cord, Dussenberg: A-C-D Museum; Lincoin, Edsel Ford Motor Co

most dramatic example. But
Bricklin, Tucker, and even mil-
lionaire Kaiser simply didn't have
the financial resources.

In other cases, the cars didn't
live up to expectations. Or the
cars turned out to be wrong for
the times,

The De Lorean narcotics trial
has gotten so0 much publicity re-
cently that the car seems almost
secondary. But the question
remains: What would have
happened to this automobilein a
stronger economy? Would John
De Lorean still be in business
today?

In my opinion, he would, [t's
true that the car never fully
lived up to all expectations
(see Stirling Moss Road Tests
The De Lorean Sports Car,
page 65, June "81). But even so,
it had some good points, and |
don’t believe the ho-hum han-

80

,&1 b
L

dling and acceleration, the hard-
to-repair, hard-to-clean body, the
awkward gullwing doors, or the
relatively poor rear visibility nec-
essarily doomed this coupe (see
PM Owners Report: De Larean,
page 100, May '82).

If annual production could have
come closer to the 40,000 cars
that John £. envisioned, he might

. Jilger .

have held the price nearer his
original $10,500 than the
525,000 it became. Through Sep-
tember 1982, only 5,474 De Lo-
reans were sold in this country
and that, basically, became the
main reason for the car's demise.
As so many people have already
said, it was simply the wrong car
at the wrong time.

1948 TUCKER
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Some automakers who
are solvent today lost a
bundle on cars they once
manufactured. Cadillac
V16s and V12s cost
millions to put inta
production and General
Maotors ance considered
axing the Division. Ford
Mortor Co. ‘s Lincaln
Continental Mark IT was
ancther financial bomb,
even though the car
itself was a wonder of
the automotive world

in 1956. And Ford's
19581960 experiance
with the Edsel trans-
lates into a loss—in 1883
dollars —of almost ong
billion dollars. Preston
Tucker's Torpedo

sedan was an eye-
catcher in 1948, but only
about 50 were made =
before he went bust.
The Auburn-Cord-
Duesenberg empire,
which was dead by
1938, was built up from
three separate auto
makers by Erret Lobban
Cord. The distinc-

tive, "'coffin-nosed”™
front-wheel-drive cars
that bore his name are
classics today. The

Cord 812 Supercharged
Cabriolert is seen at

i right. The "35 Auburn

1 boat-tailed speadstar

was a supercharged

= : model with over

Ifit's any cnns?Ie!tluane Lo- 100-mph top speed.

rean, though, he's in very good Fred Duesenberg’s cars

company as a maker of doomed —rh;' ?J roadster ;’s seen

& oW —WEehe IUXUry

automobiles. Lots and lots of cars transpartation for movia

have come along at precisely the § stars, and Indy winners

wrong moment—geod and bad in ‘24, ‘25 and ‘27 -1

ones alike. And they all cost their : .5 1958 EDSEL

makers dearly. While De Lorean i
managed to lose an estimated
$196.7 million through his daring
and misquided judgment, that is
by no means a record. Even many
successful automakers have lost ]
considerably more than that on
nameplates and models that died
in the marketplace. Some of
these cars killed their

{Flease turn to page 150)
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Crossfire uses the
compound principle

in a crossbow with
added power. Limbs
are of Magnaglass and
graphite. Front sight
pins (abowve) adjust
for windags, elevation.
Bow is from Precision
Shooting Equipment
in Tucson, Ariz,

Martin forward-handie
ovardraw bow with an
Easton stabilizer

(on facing page) is a
type favored for high-
vaelocity and distance
shooting. Compound
two-wheealer shown is

made by Martin Archery,

Walla Walla, Wash.

i

iant improvements have been

made in archery equipment

during the last 20 years. The
hand/eye coordination, precise shoot-
ing technigues and intense mental
concentration necessary for placing an
arrow directly on target haven't
changed one whit over the centuries.
But modern materials, technology and
renewed interest in high-performance
bows, arrows and shooting accesso-
ries have raised the sport to new lev-
els of precision.

The most significant innovations
were the creation and perfection of
the compound bow, the introduction
of rigidly uniform and accurate high-
strength aluminum arrows, and the
design of dependable archery range-
finders. Today, manufacturars are
perfecting their developments to
produce maximum shooting enjoy-
ment.

Bows

The mechanical compound bow has
been supplanting recurve bows, long-
bows and similar one-piece designs
since its commercial introduction in
1868, The compound has passed
through many stages of improvement
during the past 15 years.

Yark Excalibre compound The most popular hunting and tar-

has interchangeable
teardrop-shaped cams
(detail inset), is

Dougherty Fishgetter
bow rod, arrow, Zebco
808 real (above). Bow
is from York Archery
Div., Woodcraft Equip-
ment, Indspendence,
Mo. Dougherty is

in Tulza, Okia.

New PSE Power Cam
Graphite Vector I
compound bow, by
Precision Shooting
Egquipment, has die-
cast magnesium handle,
adjustable alloy cams,
50 to 70 pounds peak
draw waight. Easton
Aluminum, Van Nuys,
Calif., combines
metal and graphite

in the armow.

get bows today are the “two-wheel”
compounds with sleek aluminum or
magnesium handle risers and stubby,
maple-and-fiberglass laminated limbs.
Such bows are quister,
faster and more depend-
able than the heavier,
bulkiar four-wheel and
six-wheal compounds
which wera popular & faw
years back, and tend to
produce better accuracy
for both the expert and
the beginning archer.
The
best
two-
wheal com- pounds
characteristically have handle risers
with interchangeable grip shapes to
fit just about every hand and shoot-
{Please turn io page 139)

Ranging Measuring System’s Bowhunt-
ing LR-80 and Eagle Eye 50 aid accuracy.
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PM DRIVES THE '33 AND REMEMBERS THE VINTAGE VETTES.
BY TONY ASSENZA auroeomon

orvette. Since 1953 it has been Amer-
ica’s one and only true sports car. For
all its faults, and through its many iterations of
body styles and engine displacements, it has
been the central love object of a hard-core
group of Corverte fanatics. Real fanatics. The
kind who can tell you, from memory, every
change made since '53, who can tell you the
part numbers of a revised shift linkage bracket
or a through-bolt or the name of the guy run-
ning the paint booth the day the car first came
off the line. Serious fanatics. They are a brath-
arhood unto themselves who for three decades
have resisted the temptations of RX-7s, Z-cars
and the swarms of British and German sports
cars and have remained faithful to the one true
and pure American sports car.
An indication of this addiction is the fact that

Corvette registrations exceed the total number
of Corvettes ever produced. They're so desir-
able that they're stolen, chopped up, sold in
pieces by thieves, rebuilt by the faithful and
sold again. They multiply, sort of an automotive
mitosis.

From the Vette junkies' point of view, it is
clear that Chevrolet doesn't even own the car.
Chevrolet Motor Div. is simply the design and
manufacturing arm of this fiberglass-crazed
group of Corvette berserkos. They own the car,
which makes it really tough when you're in
charge of redesigning it. I mean, it goes way
beyond a design and engineering job, doesn't
it? You have to live up to a legend. Do you
mess with it a lot and maybe lose the identity
altogether? It's tough enough to design any car
without the added burden of having to meet al-

1973-82

Emissions and fuel economy killed horsepower
and the Vette became a boulevard cruiser for
upwardly mobile secretaries. Only collector's
item is ‘78 fastback. especially the Indy Pace
Car replica with the 225-hp, L-82 small-block.

a4

o
NO ™)

All-new coupe is smaller. lig
smoother . . . and handies like A T
With a ﬁmvwmed 350 VB, fuper!mmm
approaches Corvettes of the ‘60s, but is
much more refined. [t's the best Verte yet.
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1953-

Early Vettes l‘!‘l
"personal car’ than “Spe

Only 4,640 ware sold in

most sporting Chevy's lackly .
Flame Six and the Pawergl!da aun

1956-62

Classic Corvettes; The witimate collector’s
model is a fuel-infected, 283-hp "57 model,
It's sleek, speedy and terrific. The later

cars are even faster—up to 360 hp from the
famous 327 VB—but not as classically pretty.

1968-72

Longer, lower, heavier: Mako shark-
inspired Vette could be ordered with
365 hp from a 454 big-block or 330
hp from a 350 LT-1 small-block up to
‘72 . . . the last American muscle car.

1963-67

Sting Ray, probably the
‘60z best street GT, has
striking styling, all inde-
pendent suspension, four-
wheel disc brakes {after
‘65), doas 150 mph from
435 hp, 427 cu, in. by "67.




most unreall — _- the horizon. In almost every interior di-

have your n- ¢ D= Bnre ~he new car is larger than the old one.
you mess it wterior is smaller. The car lost 1.8 inches
'I'.hﬁ? turn EWulr B LD, LA WPALOL LI L AL WSLEE LILDY Whﬂﬂlhase. 8.8 iI‘.lChBS iﬂ |€'l]gth and. 1.4
Porsche with the 824, but they're liable to come to inches in height. The only exterior dimension which
your house and break up your lawn furniture. Seri- increased was the width. It went up two inches,
ous fanatics. from 69 inches to 71 inches, and that translates di-
rectly into more shoulder and hip room.

Keepers of the flame Some other dimensions are pretty startling and

The two men whose lawn furniture was at stake demonstrate how different the new car is from the
here are Jerry Palmer, chief stylist at Chevy's Stu- old. Windshield slope angle went from 57.0° to a
dio Three, and Dave McLellan, chief engineer. They very fast 64.7°, a figure which Chevy claims is the
were responsible for locking at the blank sheet of fastest of any windshield around. Ancther interest-
paper in 1978 and redoing the car from scratch. ing statistic for you trivia fans is the total wind-
They are the keepers of the flame and the ones shield glass area. This was bumped from 793.5 sq.
most likely to get burned by it if the car didn't in. to a massive 1,350.4 sq. in.. Welcome to the
quite meet those expectations. wide open spaces.

They started out with H-points. That's engineer i The Vette's newly minted lines are as clean
talk for hip points on an imaginary man-in-space. \ as the numbers are revealing, From certain
They knew the H-point for the old Vette and didn't \ angles it will remind you of an RX-7, or

a Porsche 944 or even a Ferran
308. But it is unmistakably Cor-
vette. The hard core will not be

disappointed. The car is, de-

sign-wise, all-of-a-piece and
it's as organically true to itself,
and to its predecessors, as the
part number memorizers could
want. The lawn furniture is secure.

Alcca couldn't wait

From the beginning, the Vette had to be
a driver's car, above all. That meant estab-

like it. They moved it back about 3 inches and Y.
slightly down. This gave the man-in-space more
head- and legroom. From that, they were able to
figure out things like line-of-sight, hood and
fender height, interior dimensions and a host
of other numbers.

What they ended up with was a lower
profile and cleaner line. Gone is the feel-
ing of the old Corvette where you were
way down there someplace, craning
your neck to peer out between huge,
hulking fenders and needing to sit
up to find the nose lost some-

THE BEST VETTE EVER

Corvette’s tilt-up nose makes engine
access a cinch. The valve covers and
air cleaner box are magnesium and

coated with a crackle-finish epoxy.



lishing some pretty ambitious design goals and
accepting no compromises until those goals were
met or exceeded. Just for the record, the Vette
can generate .95 g lateral acceleration. That's
right up there in ear-bleeding territory. For
comparison, middle-of-the-pack, production-
based road race cars on slicks with full tilt, no-
compliance suspensions will generate maybe 1.2,
The factors contributing to the Vette's high lateral
acceleration number are a combination of tires,
unsprung weight, suspension design and a 50/50
weight distribution.

Starting from the ground up, the top-of-the-line
tire option is a Goodyear 255/60VR16 blackwall
Eagle GT, mounted on 18-inch wheels, B.5 inches
wide in front and 9.5 inches wide in back. The
tread design is derived from Goodyear's Formula
1 rain tire and it is oriented. That means it's
meant to spin in one direction only. Yet, even if
the local garage installs it backward, it will still
outcorner just about anything else on the street,
(Flease turn to page [27)

Hulking fenders of previous
models have been shaved clean
(top) and all the lines blended
into 8 smooth shape. Overall,
new car is shorter, lower

and wider by 2 inches than
the 1882 Vette. The interior
has been widened (left) and
totally redone with digital
gauges and excellent seats.




Tne 18 Svezd Viksm (18th Con-
gress), a large gray ship, its su-
perstructure teared with streaks of
rust, wallows gently in the swells
among smaller fishing boats. She is
not a handsome ship, nor has she the
grace of line of the newer stern trawl-
ers. Her only color is the yellow Sovi-
et emblem of hammer and sickle on
her stack and a tattered red flag that
snaps crisply in the Arctic wind.

A hundred yards astern, bobbing
with considerably less grace, is the
Great Pacific, a small, blue-hulled
American fishing boat. The seas, of
little concemn to the Soviet ship, toss
the little American vessel from port to

B8

starboard like a discarded bottle.

The Sowviet ship hoists the Great Pa-
cific’s net, bulging with thousands of
pounds of bottom fish, slowly up its
stern ramp. Across the water the
young crew of the Great Pacific lines
the gunwales, watching its net disap-
pear slowly up the Soviet vessel's
gaping ramp.

"] hope they don't blow it,"” one of
the Americans mutters as the huge
bag of fish is lifted above the Soviet
ship's wood trawl] deck, casting a long
shadow over the seas.

If there is tension between these
two superpowers, it is difficult to dis-
cern. Their thoughts seem concentrat-

ed only on the difficult transfer opera-
tion and the success of their catch,
part of a long, hard day's work.

Aboard the 18 Svezd Viksm, a Rus-
sian seaman pulls one net line and
then another and tons of small olive
pollock and larger whiskered cod spill
out, rising thigh-high among the
crew,

The Great Pacific and the 18 Svezd
Vlksm are fishing side by side here in
the Bering Sea off the Alaska coast
under the approbative umbrella of the
Fisheries Conservation and Manage-
ment Act of 1976. This so-called 200-
mile-limit law was written by the U.S.
Congress to encourage the develop-
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: fisherman bobs in his much
r trawling vessel as he waves a
to large Soviet factory ship,
ress. Working U.S. rerritor-
off Alaska under a strict
quota’system supervised by the Coast
Guard, Americans and Russians are
cooparating to exploit bottom fish.

PERISHABLE - BELY
POLLECR ||nl.'.' .:iu:.'i. |
K BEKE FILLEY BUDCE

il
Russian crew (left) works on newly deliv-
gred catch. After deheading and filleting,
the fish will be flash-frozen Into blocks
{abowe), then labeled appropriately.

Below the decks of the Soviet faciory
ship 18th Congress, trained crewmen,
dressed in surgical garb, examine the fish
to remove hannful parasites from them.

POPULAR MECHAMICS + /1
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subsidized by their governments, me-
thodically swept the ocean bed clean
of many species of fish before moving
on to other seas. Thesa “vacuum
sweeps,” as the fishermen call them,
forced the law to tightly restrict the
activities of these foreign vessels by
placing quotas fixed by permit on
each nation’s fleet fishing within 200
miles of the U.S. coast.

The 18 Svezd Vlksm and the Great
Pacific are part of a unique Soviet-
American arrangement in which de-
velopment of the American fishing in-
dustry transcends the saber rattling of
international tensions. Here, the Sowvi-

- .

—

=athe fish the
as teach the
- .4 to go after
the oft-neglected bottom fish off Alas-
ka.

The sea-based Soviet processing in-
cludes deheading, filleting and flash-
freezing the fish into frozen blocks
which are then sold on the world
market in boxes labeled: PRODUCT OF
USSR-USA.

The Soviet-American joint venture
is a step toward what the 200-mile
law sought to promote. The purposs
of the law, as it is written, is "'to en-
courage development by the United
States fishing industry of fisheries
which are currently underutilized or
not utilizad by U.S. fishermen, includ-
ing bottom fish off Alaska."

Crewmen aboard 18th Congress
{above) admire 20 to 30 tons of
cod, 8 prized catch which fetches
8 cents per pound on the market.

At left, the Russian stern trawlar
Alaska pulls 16 tons of American-
cawmght bottom fish up its starn

ramp and into ship for processing.

Below, Russian-speaking American
Beth Dunning, an ohsarver aboard
the [8th Congress. takes a shart
breather from her duties. Under
contract to the U.5. National
Marine Fisheries Service, she and
others collect statistical data

of each catch’s average species,
waight, length and sex makeup.
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In addition to processing the catch,
the Soviets are teaching Americans
how to trawl—sweep the bottom with
nets—on a grand scale for “underuti-
lized™ bottom dwellers such as Pacific
cod and walleyed pollock. The Sovi-
ets, better equipped and with many
more years' experience, have tradi-
tionally sought these bottom fish
while the Americans have ignored the
species, considering them "“trash.”

However, the price per pound has
now become attractive to the Ameri-
cans because of the Soviets' sea-
based processing capability. Ameri-
cans have never had these capabilities
on the fishing grounds and immediate
processing is mandatory because hor-
monal changes and parasites turn pol-
lock to mush only hours after they are
scooped off the bottom.

For the Soviets, the financial bene-
fit of this arrangement is just as im-
portant; they get a good price for the
processed product when they sell it
on the world market. (The American
fishermen are paid a fixed fee par ton
for their catch.) However, the reason
the Soviets are only processing and
not fishing here is considerably more
complicated.

Three years ago, President Carter
ordered the hundred or so Soviet fish-
ing boats from the rich Bering Sea in
retaliation for the Soviet invasion of
Afghanistan. But this joint venture
betwean the Soviet processing vessels
and the American fishing boats was
protected by the 200-mile law be-
cause of its developmental assistance
to the American fishing industry.

To the Soviets, this processing wen-
ture also provides them an opportuni-
ty to show that, despite Western reac-

Beneath the decks of the Soviet factory ship (below left), two busy assembly-line workers inspect and pack the fish into pans
to be fash-frozen into hlocks. Balow right, the American catcher boat Ocean Harvester cuts the whitecaps of the Bering Sea.
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tion to their military setivitiés in
southwest Asia, they arestill willing
to help the Americans develop their
industry. In addition, they also hope
that when new permits to fish these
abundant grounds are issued, the U.5.
will reflect favorably upon their help
in developing the underutilized fish-
ery.

The Great Pacific's net, containing
thousands of pounds of bottom fish, is
being transferred to the Soviet vessel.
The American crew, lining the gun-
wales, watch their harvest intently as

‘There’s as much luck involved here as
in sitting in a bass boat with a bamboo
pole in a down-home fishing hole.’

it is hoisted up the Soviet ship's gap-
ing stern ramp. To these young
Americans, their net represents part
of a long day's work.

Aboard the 18 Svezd Viksm, a
young American woman with wisps
of aubum hair falling out from under
her hard hat, stands in the middle of
the pile of squirming fish and tosses
a few into a plastic laundry basket.
Beth Dunning, a Russian-speaking
fish biologist under contract to the
U.5. National Marine Fisheries Ser-
vice, is taking statistical data on the
catch. She is one of the many young
people assigned to foreign vessels
fishing within the 200-mile Fisheries
Conservation £one.

The information gleaned through
Beth's research is one of the tools the
Govermnment uses to determine the
health of the fisheries resources and
the subsequent quantity of fish for-
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harvest.

"There, that bunch is ready,” she
mutters wearily, struggling to move
the heavy baskets off to the side
away from the work area.

"Ready to what?""

“"Heady to sex,” she laughs. "l asti-
mate the composition of species per
catch—get weight and length of each
fish, then get their sex.”

usgx?r-

"Yes,"” she says. "My office re-
quires that | figure the average num-

ber of each sex per catch.”

She places a small halibut along a
plastic measuring chart laid out on
the deck. Halibut, crab and salmon,
universally prized species on any ta-
ble, are fish prohibited to all foreign
ships under the 200-mile law. Posses-
sion by foreign ships has resulted in
saizure of the vessal.

An older crewman with some ap-
parent authority and sporting a row
of solid-gold front teeth approaches
from behind and unexpectedly picks
up Beth's halibut.

“Nyet, nyet!” she says, gquickly
Jjumping to her feet and grabbing the
man's arm.

He rebukes her sharply in Russian,
Jerking his head toward the open sea.
Defiantly, he walks to the edge and
throws the halibut over the side. He
tums to her, plants his fists into his

(Please turn to page 134}
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3 W H protein chain (long spiraling
N N O NO molecule in computer graphics
above). One by one, individual
amino acid links are pulled

R Ca M H e away from the protein chain in
- g o AMING ACTD the reaction chamber of a
( 5 . i [AND PITC) protein/peptide sequencer

- H e (facing page). A link is freed
i Y O (left) when a chemical called
O 0 ' - PITC acts on it. This is done
c N ¢ " e

y il until all amino acid links are
il ;

separated, counted and tagged

c J T H in the machine s fraction
PITC MOLECULE s = collector (photograph above),

R- SEPARATE SIDE CHAIN OF ATOMS NOT AFFECTRNG PROCESS 5- SULFUR




n half the time it takes you to blink your eyes, nature links to-
gether thousands of chemical groups to form the tiny molecules
that determine your size, shape, hair color, blood type—all the

parts and specifications of a human being. And, while man isn't nearly

as fast as nature, a revolution in genetic engineering machines is giv-
ing her a run for her money.

Already we're cloning hurnan insulin; hormones to make cows dou-
ble their milk production, and interferon—a protein that may become
the most powerful weapon in the war against cancer. Using high-
speed, computerized machines, scientists who are part biologist and
part enginear have begun mass-producing bacteria that eat raw sew-
age and lick up oil spills.

“"Before automation, one step could take ons week; now it can be
done in an hour," says Mahmet Pamukcu, a product manager for Beck-
man, the giant of the gene machine industry. "You can actually map
out an entire protein in a week."'

Insulin is a protein. So is interferon. In fact, the science now known
as genetic engineering was originally a branch of biochemistry called

At left, & drop of protein is squirted into cup in
sequencer's reaction chamber (seen below). There, the
protein chain, depicted at left by computer graphics,
is treated to obtain individual amino acids.

AMING ACID PROTEIN/PEPTIDE SEQUENCER

CONTROL
PAMEL
REACTION
CHAMBER
FRALCTION
COLWECTOR

= REAGENT

REFRIGERATION LUPT
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protein synthesis. To create a protein,
the body hooks together just 20 amino
acids in hundreds, even thousands, of
varying orders. A single protein mole-
cule might be made up of thousands of
amino acids. But it's not enough to
know which acids make up the protein
or how much of each acid is inside. Two
different proteins can contain the same
amount of the same acids and be as dif-
ferent as night and day. To know exact-
ly what makes up a protein—which is
necessary to clone it—you have to
know the exact order in which the acid
links made up the protein chain.

Enter machines like the Beckman
890D ProteinPeptide Sequencer. At
first glance, it looks like a Xerox copier,
but it helps scientists copy much more
than office memos.

In the reaction chamber, a drop of
protein in a shot-glass cup is spun gent-
ly. This keeps the protein from denatur-
ing—undergoing an  irreversible
change in its chemical makeup. This
begins a process that will break the
chain into tens of thousands of amino
acid links in exactly the order in which
they are strung together.

On the first cycle of operation, the

lf you could unwind just a single
DNA spiral—one molecule—it
would stretch out for three feet.

Beckman machine automatically sprays
a special chemical reagent into the cup.
The most commonly used reagent is
called PITC. It pulls on one end of the
first amino acid molecule, while push-
ing the other end away with forces sim-
ilar to magnetism.

In the next step, the machine adds
buffer, washing away any excess FITC
in the cup. Too much PITC would
destroy the protein chain. (OFf course, if
too little were added, the amino acid
would be left dangling from the end of
the chain. It would be snipped, howev-
er, on a second or third pass.)

Tha PITC leaves the shot glass
through a gravity tube. But the amino
acid, after it has been cleaved, gets
sucked into a vacuum tube and shunted
to a revolving tray called the fraction
collector, a Lazy Susan with circular
rows of test tubes. When the first acid
lands inside the first tube, the tray

Main culture wnit at New Brunswick Scientific holds bacteria in a 125-gallon

vessel filled with chemicals that keep desirable cells alive. These cells produce
interferon and other chemicals. Cells are transferred in 50-gallon increments

to suspension vessel, where bacteria are separated from nutritive chemicals.
Small tanks maintain chemical environment for specific bacteria to reproduce.
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VESSEL
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rotates. The process continues until all
the acids are counted out, one by one.
Of course, no tray would be large
enough to sequence all the acids of a
typical protein, so the system has to be
serviced by human hands every few
hours.

Just as the proteins are chains of
amino acids, the most basic molecules
of life—the genes—are part of a long-
chained molecule known as deoxyribo-
nucleic acid, or DNA. A DNA molecule
is shaped like a spiral staircase made of
long strands of protein. The chemicals
that link the sections of a DNA mole-
cule are called nuclectides. And, in
nature, these are split apart in a process
similar to that used in the protein
sequencer. The DNA molecule is
among the largest in biology. If you
could unwind a single DNA spiral, an
American Chemical Society paper says,
it would stretch out for three feet.




Until recently, the only way to ana-
lyze DN A molecules was to break them
down into their protein parts. But even
that hurdle has been overcome with the
advent of high-speed “nuclectide se-
guencers’’ that can analyze DNA as fast
as the Beckman machine maps out a
protein.

On the market already are nucleotide
saquencers made by Vega, whose
equipment is instrumental in mass-pro-
ducing cloned insulin. And California
Institute of Technology researchar Le-
roy Hood is expected to introduce in the
next year a new DNA sequencer that,
working with other equipment, will be
hundreds of times more sensitive than
anything on the market.

Once scientists have the blueprint for
a protein or DN A chain, they can copy it
easily. With machines that reverse the
sequencing process, they can mix the
oxygen, carbon, nitrogen, phosphorous
and hydrogen that comprise a protein
chain. But most genetic engineers pre-
fer to build a protein-sequencing sys-
tem into living bacteria.

“Bacteria work faster, and perhaps
more accurately, than any machine
man can build,” says MIT's Philip
Sharp.

Creating a bacterial factory starts
with knowing the protein sequence.
Then, you have to find a bacterium—a
one-celled microscopic creature—that
will reproduce your chemical exactly.
By getting one sequence wrong, &
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Genetic engineering has
a do-it-yourself side;
High Performance Liguid
Chromatography system
{above) is put together
from components. The
¥ | HPLC separates amino
| acids for analysis. Cal

| Tech's sequencer (left)
will ba out this year.

researcher could turn a medicine into a
poison. To get to the correct bacterium
for reproducing your protein, you have
to raise millions of bacteria in an incu-
bation system. In a chemical broth, a
group of bacteria—most often E. coli
from the human intestines—is permit-
ted to grow wildly. The researcher
wants only one kind of E. coli bacteri-
um, but he has to grow millions to raise
one with the specific traits he needs.
During the weeks and months spent

searching for a prospective one-celled
bacterium, the scientist notes condi-
tions under which that particular speci-
men will survive—high temperature,
the absence of a specific chemical or
other factors. When the desired bacteri-
um is born, conditions are changed in
the incubator that allow only that type
to survive. The undesirable creatures
are then killed off.

With this technique, genetic engi-
neers need only maintain tight controls
on the wvats that contain the bacteria
and they can have a continuous supply
of a protein, interferon, for example.
The bacteria, as small as they are, only
produce tiny amounts of interferon
each, so quite a large batch—hundreds
of gallons—must be raised to get a use-
ful supply.

Once the bacteria are reproducing
and making interferon, processors can
separate the drug from the cell with
chemical treatments. While the first
ounce of cloned interferon reportedly
cost tens of thousands of dollars, subse-
gquent punces have been far less expen-
sive, permitting researchers in the
United States and Europe to try it out
on cancer patients. In a small number
of tests here, it has shown an ability to
slow the growth of tumors. But some
French patients died earlier than ex-
pected under the treatment.

Genetic engineering has given rise to
a whole new do-it-yourself market,
especially among the 150 or so labs
devoted strictly to protein chemistry.

“This is a young industry, and many
of the smaller labs are trying out differ-
ent equipment configurations for their

Vega's Leon Barstow makes adjustments to the
chemical mixture inside the polynucleotide
synthesizer. Vega also manufacturers a peptide
synthesizer. Both of these machines function
somewhat like the Beckman sequencer, but in
reverse, assembling DNA strands or protein,
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f you get all your weather forecasts
from a radio or TV meteorologist,
your life is about to undergo a radical
change. By the time you finish read-
ing this article, you'll be able to pre-
dict tomorrow's weather, and per-
haps the next day’s, with better accu-
racy than the eternally smiling TV
weatherman. And, of course, you'll
be more accurate than those ancient
magicians who forecast the next
day’'s weather by the number of halos
around the moon. (Halo watching is
often effective. It's explained later.)
Man has been forecasting weather
since before the invention of the

Use PM’s chart to predict tomorrow’s weather, or wheel. And with the advent of com-
create a home weather station that's the rival of puters, satellite photos and advanced

. . mathematics, we've gotten even bet-
professional forecasting setups! o Tolsiting GhaadL Tk o e wpit

improve on the predictions of the pro-

fessional metecrologist. By combin-

B\rf DENN'S ESKDW rENCE EDITOR ll'lg his barometric I‘Ei:ldi.ng with the
local wind conditions in your area,

you can use PM's weather chart to

get a more accurate forecast of the

weather in your own neighborhood

for 24 hours. Add a $10 analog fore-

caster and you can extend your

prediction up to 36 hours or

e



more. With PM's chart and a $50
barometer, you can predict tomor-
row’s weather with uncanny accura-
cy, certainly better than the forecast
your weatherman prepares from a
distance away. Finally, by adding the
information-storing and precision-
sensing capabilities of a computer-
ized weather station ($399 to $990),
you'll be able to make three-day fore-
casts that are as good as, or better
than, the weatherman'’s.

It isn't that television forecasters
are brainless. Professional meteorolo-
gists generally are trained in the sci-
ences and have at least a nodding
acquaintance with the computer tech-
nologies on which they depend. Their
problem is one of scope: They must
forecast weather for an area roughly
50 to 80 miles in diameter, or thou-
sands of square miles. Some of the
territory is at high elevation, some is
near water and some is surrounded
by forests and hills. No one can make
a 100-percent-accurate forecast un-
der those circumstances.

But, armed with a $795 Capricorn
Il Weather Station (from Edmund Sci-

{Please tum to page 48]

———

With PM's weather chart
{right) you can predict
the next day’'s weather.
Practice using it with
barometric-pressure and
wind-direction readings
you hear over the radio.

In order to become a do-
it-yourself weatherman,
you'll need instruments
and aids, soma of which
are shown below: Sager

guide tells you how to|
read other indicators,
like clouds. Mechanical|
instruments in the Down-
easter station can be
purchased separataly.
Rainwise unit provides
digital readings. Add a
rain gauge, a8 wind-chill |
meter and a tide clock |
and you have everything |
that a professional has,
excopt a satellite- or

computer-generated map.

PM photos: Peter Tander

station (left), placed
indoors, connects to
outdoor sensars, like
the anemometar shown.
Digital readouts give
temperature, barometric
pressure, wind speed
and direction; features
like alarm and memory
alert you to sudden
changes in waath

Meter

HERE'S HOW TO FORECAST
TOMORROW'S WEATHER
' AND |
IF WIND | BAROMETER | THE WEATHER
SHIFTS READS WILL BE...
SW o NW N,i-mi-m Fair
SW o NW 30.1-30.2 RR Fair; rain in
2 days
SW o NW 30.2 + Steady Continued fair
Westward 28.B— RR Clearing, colder
StoSW 30.00~ RS Clearing woday
St 5E 30.1-30.2 FS Rain
SwSE J0.2FR Increasing wind;
rain tomorTow
SE to NE 30.2 F5 Rain in 12 hours
SE o NE 30.2FR Increasing wind;
| rain morrow
1 Eto NE 301+ FS Rain in 24 hours
| in winter; if
| wind's light, no
| rain in summer
SE to NE 30.00- FS HRain continues
SE o NE 30.00- FR Severe storm
EtoNE 208-FR | Heavysnowin
insummer
RR: Rising rapidby R3: Rising slowly +: And higher
FE: Fallimg rapadly F&: Falling showly Al krwoer

%,

Ralnwize E-':'nmpuur
Weather Station
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Vanes .
You Can
Malce
inYour
Shop

A premier designer of
country-style furniture
creates four weather vane
replicas that you can
build for display.

Designer: Adam Peck
Amarican Design Inc
PM photos; Harry Hartman
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wE.-mher vanes were a Ccommon PM asked designer Adam Peck io nl Rlll"ll'“ﬂ staa

sight on the landscape of early create several display. replicas. All g g

America. Not only did they prepare our vanes shown are created of either Although the running stag is made of
agrarian anc for changes in atmo-  wood, metal or both. The authentic- wood, it is skillfully painted to look as if
spheric conditions, but weather vane looking finishes are achieved using it's covered with verdigris, the green-
construction served as a creative occu-  Hust-Oleum paints. Complete instruc-  ish-blue substance that forms on cop-
pation during long winter evenings. tions for building and painting follow. per, brass and bronze. Since all authen-

I Leaping stag is typical of country weather

vanes fashioned by early craftsmen. Adam
Peck created this one in wood and applied
& finish to simulate look of old copper.

2 Puffing steam locomorive recalls an

earlier ara. Constructed of sheet metal
painted black, it is mounted on a hard-
wood base shaped like railroad tracks.

Modaled after a gaff-rigged colonial sloop,
FM’'s America is of wood with metal

sails. The original boats of this type

were used for pilot and fishing boats.

M) i} ]:;f]
| b

4 The Indian stalking a bear can be hung

on the wall. The figures are of wood In-
serted into & metal U-channel and under-
scored by an arrow carved of wood,




tic weatl

digris, creating the greenisn cast on e
running stag assures its authentic

appearance.

Before you begin work, read the
instructions through and round up all

To draw the stag, lay out a full-size
grid on %-in. clear pine; draw each
square 2% 2 in. Sketch in the stag pat-
tern, following the drawing directly

“Ineed. Use below. Draw a grid and transfer the
/ antler pattern onto Yi-in. stock.
Carefully cut out the stag body with a

scroll or band saw. Or rough-cut it with

a sabre saw and finish-shape with a

(Please tim to page 143)
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A Barn For Your Back Yard

Our well-designed yard building provides handsome
storage for yard tools, power equipment and gardening
supplies. Build it from plans that you buy.

f you wvisit your local lumber yvard or
home center you're certain to find
several factory-made back-yard build-
ings on display. Some of them will be
ralatively low in cost, while others will
be more expensive. Many versions will
fulfill the storage needs you have—but
none will match the “down-home"
good locks of the PM building.
Our build-it-yourself beauty was de-

102

signed and built by William [. Winans.

It provides such sorely needed ame-
nities as storage space for large yard
equipment and hand tools, and a gar-
dener's center for the family “green
thumb"' —with attention to design de-

PM photos: Bill Barker
John Deers garden tractor courtesy Falls Mower &
Garden Certar. Chagrin Falls, Ohio

HOW TO ORDER PLANS

The pians for the PM Back-Yard Barn consist
of four 17 % 22-inch drewing sheets. &
detalled instruction manual and a matarials
list. A single set of plans is $10.50. If you
need a second set to flle for a bullding permit,
two sots can be obtained for $17.50. Send
check or money order to Starage Barn, Popu-
lar Mechanics, Box 1014, Radio City Stadon,
New York. N.Y. 10101. Flease allow four
weeks for delivery.
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Overall view (facing page) shows wide
barn doors at left end and porch with
potting bench at right end. Loft can
be reached from outside through over-
head doors (centar) or from inside by
ladder {abowe). Fotting bench (far
left) has door with shelves on inside
that put gardening supplies at your
fingertips when opened. Access doors
below bench (near laft) let you reach
additional supplies from outside bam.
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tailtha., e
hit of your neighborhood. There's a
bonus, too: Ours has an upstairs loft for
additional storage (perfect for storing
project lumber).

The carpentry details are easy to
understand; designer Winans came up
with construction methods that can be
tackled by the average do-it-yourselfer,
as you can see in the drawing below.

The building’s basic dimensions ara
12 ¥ 16 ft. This permits economical use
of building materials. The unusual
upper-level kneewell in front and a joist

=
—

e s s e WS @ UNIGUE
design.

To provide extra headroom in the
loft—without using additional lum-
ber—designer Winans “dropped” the
loft floor, suspending it from joist hang-
ars at the front and resting it on a ledger
strip at the rear.

A useful old trick

Hera, an old carpenter's stunt makes
it easy to align the hangers with the
studs in the rear wall. Hold a straight-
edge—a spare £x4—along the back

wall and mark the stud locations on it.
You can then transfer these marks tw
the front wall to establish the hanger
locations.

Your community may or may not
require you to have a building permit.
To be safe, check with your building
department before beginning construc-
tion. If a permit is required, you will
need an extra set of plans for the build-
ing department.

The shed shown is built on a concrete
slab which was poured over a well-

compacted subgrade. ™
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@Gardemng Aas rou Can Build

The potting bench, lettuce shader and caterpillar cloche
can turn an “all-thumbs” gardener into a green thumb.

1 The potting bench is a scaled-down version of one used in the professional
nursery and garden center of Bob Thomson, host of the Victory Garden televi-
sion program. All details that you need to duplicate it are shown.

z Use a lettuce shader to protect loose leaf, bibb and other lettuce from the sun on
sweltering summer days. You can plant a crop in early spring and use the shader
to continue growing lettuce through the autumn months,

3 An pasy-to-construct caterpillar cloche lets you plant outdoor crops earlier and
harvest later in cold weather. Gardens For All showed us its cloche, which is
based on plans from the National Center for Appropriate Technology.
(For building instructions, please tum to page 125) 4 POTTING BENCH

i w2l x Be-1MT

FRAMMNG
4 FASTEM TOOL HOLDER WITH
1

AND RESCRCINGL GLUE
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If the swivel pads on your C-clamps
become loose and fall off, try this meth-
od for replacing them.

First, open the clamp wide and place
it in a vise, as shown. Now, strike the
end of the screw shaft with a ball-peen
hammer to peen the shaft over. Be sure
to strike the shaft accurately, for an
arrant blow could fracture the casting
of the clamp.

Once the screw shaft is sufficiently
peened, remove the clamp from the
vise and position it on a hard surface.
Hold tha swivel pad in place and tight-
en the clamp by driving the peened
shaft into the swivel pad collar.

el =Tl | 5 y BT
- -~ L i -5 - —
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§ecrets From A
Master Woodcrafter

1 CLAMP STUNT

!!—

Strike the screw shaft to peen the end over (left). Hold the swivel pad in place
and tighten the clamp to drive the peened shaft into the collar of the pad (right).

2 s EXTENDED PIPE CLAMPS

3 e SCREW-EYE DRIVER IS

When you find that your pipe clamps
are too short for use on a particular
project, don't invest in an additional set
of longer clamps. Simply extend your
existing clamps with lengths of black
pipe.

Keep your workshop well supplied
with various pipe lengths—threaded
on both ends—plus several standard
pipe couplings., and you’ll be able to
clamp almost any project. You're limit-
ed only by the length of pipe you have
on hand; this procedure works with

Lengthen your pipe clamps to suit any
Job. Add the desired length extension to

clamp with a standard pipe coupling.

These homemade tools are
great for driving screw eyes
and hooks of all sizes. Each
driver is a 4%-in.-long hard-
wood birch dowel, and I rec-
ommend making four differ-
ent-size drivers; ¥&-, Y&, S4-
and ¥s-in. dia.

Start by cutting a ‘%&-in.-
deep saw kerf centered in one
end of each driver. Cut the
kerf narrow enough to provide
a snug fit around the screw
eye. Now, measure 1%-in.

106

To drive screw eyes, cup hooks and screw hooks of
down from the other end of 5y gizgs, use these hardwood birch dowel drivers.
sach driver and center-bore a

VYa-in.-dia. hole to accept a Y4-in.-dia.. ¥
2Y%e-in.-long dowel handle. Tha handle
adds leverage when you turn in a screw
aye or hook. When driving a screw aye

into very hard material, you may need
to establish a starting point with an
awl, or by first boring a pilot hole with a
drill.

gither & or %-in.-dia. pipe clamps.
Moreover, you'll obtain more profes-
sional results by creating the correct
clamp for each job.

To lengthen a clamp, disengage the
clamp’s tail-stop assembly and slide it
off the pipe. Choose the desired length
of extension pipe and join it to the
“short” clamp with a coupling. Do not
use a wrench when adding an exten-
sion to a clamp. Hand-tightening is suf-
ficient. Replace the tail-stop assembly
and you've got a "new”’ clamp.

About the author

This is the sewenth in a series of arti-
cles by master woodcrafters who
have devoted many hours toward
perfecting their craft.

Thiz installment’s craftsman is
C. E. "Doc” Banister, who has shared
his expertise with FM readers many
times in the past. Doc has tested new
equipment and reported the results
for PM. He has also written many
articles revealing shop secrets for
obtaining professional woodworking
resuls.

A resident of Oroville, Calif., Doc
designs and builds
custom fumiture
of all types, in-
cluding wall units
and music centers.
Doc iz also &
master of special §
lathe-turning £
techniques and of B=
designing work- B3
shop accessories.
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4 I WO ODEN CLAMPS

No home workshop should be
without a set of these hard-
wood oak clamps. Construc-
tion consists of a pair of wood-
en jaws joined by %-in.-dia.
threaded rods. Draw the jaws
together by tightening nuts
placed on the rods.

I made two sizes of wooden
clamps to satify most of my

.shop needs. In the larger pair :

each jaw measures 1% X 2 X Wooden clamps (left) are limited by jaw length. Tighten nuts to add clamping pressure (right).

22-in.; jaws in the smaller pair measure bored 2 in. in from each end of the jaw. applies clamping pressure equally to
1 % 2% » 10%-in. The threaded rods The upper jaw of each clamp tapers e center of the workpiece. Bottom jaws
pass through %:-in-dia. holes center- in. from the center out to sach end. This remain flat to keep workpiece true.

SN GLUE BRUSH STUNT

1 have found an easy and effective way
to apply glue to woodworking projects.
Take several inexpensive nylon paint-
brushes—from Y to 2%2 in. wide—and
cut the bristles down to 1 in. long, The
shorter, more rigid bristles spread glue
evenly and quickly. The different-width
brushes let you pick the best brush for
each job. When you use water-soluble
glues, store brushes in a jar of water to
keep them pliable. But, first apply a
coat of rust-resistant paint to the metal
e ferrules to prevent rust from contami-

Make glue spreaders from nylon brushes (left). Cut bristles down to 1 in. long (right). nating the glue.

6 s=s=mmsmEssrTE= S AN DB A G G ED s i famens T e & i

Sandbags are a great help when you
glue large or uneven projects. They're
flexible enough to weigh down irregu-
lar shapes that are otherwise impossi-
ble to clamp. When gluing large areas
of plywood or veneers, pile sandbags in
the center to ensure total contact
between surfaces until the glue dries.

Fold a 10%24-in. piece of light-
weight canvas in half to form a 10 x
12-in. bag. Sew sides closed and tum
the bag inside out. Add sand until it's
three-quarters full, fold the top edges in
“: in. and sew the bag closed. Gluing uneven projects, such as this tambour door, is sasy with several sandbags.

7 msmsmnns MASKING-TAPE $TOP I i i s s

-3 : This simple idea provides a temporary
stop for a radial-arm or table saw.
Make a Ya-in.-deep cut into a roll of
masking tape (% or % in. wide) with a
razor knife. Position a piece of the Y-
in.-thick tape on the fence or table at
the desired distance from the blade.
Abut the wood to the stop on each cut
to produce identical-length pieces with-
out measuring each one. You'll find
many shop uses for this stop, such as
cutting sandpaper on a paper trimmer.
To reuss the stop, peel off the bottom
layer of tape to reveal a clean adhesive

Try this masking tape stop on 8 paper trimmer when you cut sheets of sandpaper. surface.

B S0 D R W -k
e e e T g LAl ey
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8 EEEEEEEEEEE IDENTIFYING DOWEL JOINTS

Correctly identifying and aligning dow-
el joints can be pretty tricky. Try this
method to aveid misaligned joints
when you build a frame.

After you cut the frame's stiles and
rails, lay them out on a workbench and
clamp the frame square. Draw a pencil
line across each joint using a try square
to indicate the dowel locations. These
marks will be used to align the dowel-
ing jig when boring the dowel holes.
Identify each mating piece with a letter
to help you match the joints correctly
during final assembly.

9 emmsmm——— DR AWER KNOB AND PULL JIG

This homemade jig provides a quick,
accurate way to mark knob or pull loca-
tions on cabinet drawers and doors.
To install drawer hardware, first
mark a centerline lengthwise on the
drawer face. Hold the jig with the stop
bar against the edge of the drawer face,
and align the centerline through the
template holes. The Yie-in.-dia. hole is

10 s CENTER FINDER

Use this homemade jig on your table
saw to locate the centers of wood stock
for lathe turnings. The jig's hardwood
miter guide rides in miter grooves
machined in the saw table top. Hold the
lathe turning stock firmly on end in the
45" channel of the vertical member;
pass tha jig over the blade scoring the
stock end. Rotate the stock 90° and

Mark for dowels with a try

for laying out knobs. The two Ye-in.-dia.
holes are for laying out pulls. Note that
the two pull template holes are 3 in. on
center to accommodate standard hard-
ware. You can easily alter the template
to lay out hardware of all sizes.

To install hardware on cabinet doors,
hold the stop bar on tha top of the door,
and keap the template edge flush with

square, Initial each mating piece with a letter.

the door edge. Mark and bore the
mounting holes.

To assemble the jig, pass the tem-
plate through the stop bar's saw kerf,
and tighten the wingnut. The distance
from the template holes to the stop bar
should equal the distance from the
desired mounting hole to the top of the
door, or to edge of the drawer face.

L

S—
e et ALY KEAF - ———— A — |
— #'——= CENTERED 16 TEMPERED 1 i

| | MARTACART] b |
4 | . - § |
[ ;—-"——"' f ¥ SCALE '
T il i bl < BEDESREDy oo o g gl
R e i i ! Jhea
[ AND NG L N i s il (A
CLT FROAA 1°2WiDE THC LA HOLE e L T IRA. HOLE
HARTALTIO0 [ REOD HCRE PO HANGENG
STOF BAR CABNET-DEAWER JBG TEMPLATE

score the end again. Intersection of the
two saw kerfs is exact center. Repeat
on the other end. At exact center points
the lathe's headstock and tailstock cen-
ters hold the wood for turning.

When finding the center of hard-
woods for lathe turning, kerf the head-
stock end of the wood Y in. deep; the
tailstock end e in. deep. For soft-

FATER GUEDE— 38 4.3 £ 1T
et HARCWOOD

EACH 50 = |

VERTIC AL REENIBER a

ASE— 34 BRCH P vl O0
BOTTOMN VW

R R
VERTICAL MEMBER
CLIT FROA 7 THICK CuAk)

This jig is used to install knobs or pulls on doors and drawers.

woods, kerf the headstock end Fie in.
deep; tailstock end % in. deep.
Construct the jig with the dado and
the vertical member parallel to the saw
blade. Glue the hardwood miter guide
into the dado. Countersink wertical
member mounting screws so they will
clear the saw table. Apply three coats
of polyurethane varnish.

CENTER FINDER

Find the center of any shaped stock. Blade height is exaggerated

= for clarity. Hardwood miter guide rides in saw table grooves.
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MalkeT

Hare's a bird feeder that solves two
common problems: It drains off
rainwater, and it keeps squirrels from
stealing the feed.

Basically, the feeder is a frame with
wire screen stapled to the bottom to
hold the seed. This permits main to
drain right through and lets the seed
dry out quickly when warmed by the
sun,

Half-inch hardware cloth, stapled
across two sections of the top, effective-
ly frustrates the squirrels. Birds can
poke their beaks through the wire mesh
to get at the feed, but the squirrels’
paws are too big to gain easy entrance.
There's a lot of entertainment in watch-
ing the antics of a squirrel as he tries to
manauver seed up through the mesh

~—T J.

Birds of all kinds flock to feeder. Here, warbler enjoys & dinner that sguirrels
are unable to steal, while a chickadee on & suet spike savors peanut-butter mix.

with his paws, nose and tongue. Since
even these squirrel thieves deserve
some consideration, we left one section
of the feeder open at the top just to feed
them.

The feeding post has a dowel with

Faader and mounting frame ware made from one 8-ft. 1 X4 and ane 8-ft. 2x 3. We usad
redwood, but pressure-treated lumber will do, too. Use waterproof glue in joints.

12" HARDWARE CLOTH 1-1/2 % 2172 x 8" POST

B3/ x 131027 {2 REQD.)

12 % 304 = 61047
(4 REQD.)

12 w34 w127
{4 RECQD.)

1*.DiA, HOLE {2 REQD.)

JE"-DIA, » 1-1/2"
DOWEL, SHARPEN
EMDS FOR

MITER SUET SPIKES

CORNERS

3 x 30w 107
(2 REQID.}

Bido 1102 w1677
{2 RECQD.)

Bd NAIL i
I "‘:mxnzn:s"
[ [2 RECD.)
MITER
CORNERS™ | ;é_;tjﬂ_lrr:um
o | VI T A
1 2 x 3ax 16"
{Z REQD.}

12 %3 x 12"
12 REQCDL]

2x1 FRAME, NOTCH TO FIT OVER
WINDDOW SILL OR RAILING

POPULAR MECHANICS * MARCH 1983

two sharpened ends through it. The
sharp points make it easy to hang suet,
a favorite food of most birds. The two
1-in.-dia. holes drilled through the post
are for @ peanut-butter mix that's an
avian gourmet's delight. Here's a well-
proven recipe for the mix:

Melt 2 cups of lard in a saucepan.
Pour into a 3- or 4-gt. mixing bowl. Sur
in 1 cup peanut butter and blend even-
ly. 5tir in 2 cups corn meal, 2 cups flour
and 2 cups mixed birdseed. Let mixture
cool. Pack the mixture daily into holes
in the feeding post. Store the mix cov-
ered, but don't refrigerate.

The dimensions and design of the
feeder are not critical, except that the
feed-holding sections should be % in.
deep and should be covered with “&-in.
hardware cloth. The 2x3 mounting
frame can be made almost any length,
but it may require some bracing (not
shown) for additional stability.

— Cliff Hicks

Easy removal means easy cleaning; sim-
ply tumn it over to shake out old feed. For
a more thorough wash, hose out screen
from underside. Mitered screen retainers
position feeder in mounting frame.
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HARRY WICKS

WORKSHOP

The wsual method
for starting a nail is
to grasp it betwean
your thumb and index
finger and to tap the
head lightly onoe or
twice. Once the nail is
seated in wood, the
hoiding hand can be re-
moved. The nailhead
should be struck
. Squarely by center
S "*ﬂf hammer's face
& - (dotted line).

B
2 One way of starting a small nail or Another way to hold a small brad is
is to grip it palm side up, as with @ V-cut in a cardboard scrap.
here. This way, hefty knuckles are out of Method works for several brads, then V-

way and you have a clear shot at brad.

With nail between claws, hold the

nail with hand as shown, Some books
show a no-hands start for this technique.
That's nonsense—you must hold it.

11g

notch becomes too big to hold nail up.

To start a nail in hard-to-reach spot
using one hand, authar prefers nail-
head against hamuner cheek, and grip
shown. Nail is then "punched’ to start it.

About driving nails

Diriving a nail seems to be a natural act
for human beings to perform. To help
develop motor skills, one of the first
toys many of us give our children is a
mallet. wvarious-shaped pegs and a
board with holes to match. Yet. there
are techniques to be leamed to use a
hammer correctly and safely.

For conventional nailing there is rel-
atively little to master: 1. You start a
nail with several light taps, then, 2. you
remove the nail-holding hand and drive
home the nail by hitting its head
squarely with the center of the ham-
mer's face.

Carpenters know that since the wrist
is the pivot point for the hammer swing
{arc), it must be adjusted downward
continually as the nail is being driven
home. Failure to do so will result in
glancing blows to the nailhead.

But what about more complex nail-
ing tasks? For exampie, when framing
a wall from a ladder you must often
reach out with your hammer hand to
drive a nail while you hold onto the lad-
der with your other hand. Here, you
can use gither of the stnts shown in
the last two photos, Do-it-yourself writ-
ers generally suggest the hold-the-nail-
in-the-claws technique, then errone-
ously show it being done with the ham-
mer hand on the handle. Don't believe
it. There is no way that a nail—simply
forced between hammer claws—will
stay put. [f you do try this method, grip
hammer and nail as shown here.

However, most carpenters (myself
included) prefer to use the nail-against-
the-cheek method pictured in the fifth
photo. Here you simply place nailhead
against hammer cheek, flank it with fin-
gers grasping the hammer as shown,
and “punch” the nail point at the spot
you want to drive it. Done correctly,
one punch will seat the nail in the
wood

One final word about nails, and driv-
ing them. Many home carpenters hold
nails in their mouths, because it expe-
dites the task on a multinail job. Don't
start this habit if vou're a beginner, and
try to break it if you already do it
Today, many nails are coated, and the
galvanizing, resin or other coatings can
cause a [oxic reaction. ™
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Warning: The Surgeon General Has Dal&rmmad? :

ﬁﬁjﬁﬁﬁmqmﬂtﬁﬁé
That Cigarette Smoking Is Dangerous to Your Health,
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Winnebago Warrior,
Itasca Phasar.




Camping vehicles are making a comeback, with
new looks and fuel economy two big reasons.

BY BILL McKEOWN v eoor

ecreation recently, and the manufacturers of family fun vehi-
cles have had to change routes. Some makes pulled over into
the slow lane or off the road for good. Others have been forced todo a
U-turn in design and construction. But now a few brands are getting
back up to speed and are rolling along again.
When low miles per gallon of fuel, high prices and interest
rates, and the recession economy downshifted RVs into low-
e " gear sales, the industry had to take a hard look at its vehicles.
) And they've come up with some interesting methods to
improve performance without running up costs.
| Winnebago's answer is to go lower and sleeker. One
way to cut down the wind resistance that burns up fuel
is to make a smaller, more streamlined vehicle. But
that can result in a low-ceiling rig that makes it nec-
essary to get dressed lying down and to move about
inside in a crouch—rough during a rainy day at a camp-
ground, when you can't go outside to stretch. The solu-
tion, Winnebago engineers at Forest City, lowa, found, was
to go to front-wheel drive and lower the floars of their new Le
Sharo motorhome, Centauri van and [tasca Phasar. That way,
there is still 6 feet of standing headroom and a step up of
only 10 inches from the ground.
Power comes from a Renault two-liter diesel that has
proved successful in Europe. A special unitized body chassis

Tbarﬂ have been a lot of turns and rough spots in the roads to
r

_ assembled by Winnebago, called H-body, employs a drive train and

some sheet-metal parts used overseas by Renault in its Trafic van.
Smaller than Warrior and with 24-mpg Ron Haugen, president of Winnebago, told us that eventually refine-
diesel efficlancy, Phasar (1 and 2), lke ments such as turbocharging, automatic transmissions and the
m Le Sharo '“gg‘:‘::f X option of gasoline or diesel engines may be offered. But the 22 to
Coachmen, offers luxury accessories. 24-plus mpg fuel economy of the Centauri van and Le Sharo and
Champion Titan (5), TranStar and Cham- Phasar motorhomes already seems to give Winnebago a head start in
plon motorhomes have been redesigned. the economy performance sweepstakes.
Fan %ﬂ;;' gﬂﬂﬂ ;ﬂmagl g# Additional big names in this year's RV lineup include Coachmen,
y v oo et oy Mo Fleetwood, Holiday Rambler, Jayco, Starcraft and Yellowstone,
in seven models from Holiday Rambler.
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—

day Rambler Ambassador 33
f_i—_._,l_m\_ e —_—— — -
i , .

13




among others. Several of these have
become parent corporations for familiar
names like Shasta, Fan, Sportscoach,
Viking and Midas in the Coachmen
camp; and Prowler, Wilderness, Cimar-
ron, Terry, Taurus, Pace Arrow, South-
wind, Tioga, Jamboree and Resort
among the Fleetwood brands.

Larger companies in the fleld have
learned the importance of after-sale
service for their products, and owners
have discovered that the big estab-
lished builders that have weathered
recent recassions are likely to be
around when spare parts inevitably
become necessary.

Latest recreational rigs are
more rugged, with steel and
aluminum frames taking
the place of wood in many
models. All manufacturers
f are looking at new ways to
cut windage and weight. The
heavy shoebox-shaped RVs of
the past are out. They waste too
much gas, look unattractive and
Sunline Solaris i won't sell.

Vans, slide-in campers and travel
trailers with pop-up tops that raise for
headroom at the campsite and lowear for
towing or rolling down the road, are

Up to 20 miles per gallon is claimed for Sunline Solaris with Toyota chassis from
Sunline Coach, Denver, Pa. The lightweight, 17-foot, micro-mini motorhome can sleap i v
four: two in 8 convertible dinette installed front or rear, plus a cab-over double. still popular. Refinements like bathtubs

(Flease turn to page 116)

Rated one of roomiast
of compacts, 22-foot
Faicon 220, from I[ntar-
nadonal Vehicles, Bris-
tal, Ind., will sleep
six in three double

InterVec Falcon

Excalibor

Cruise Air Swinger

! RN

——

=

Improved saerodynamics are reported to increase fusl efficiency  Chevrolet 8.2-liter diesel engines are available for four models
of latest motorhomes from Georgie Boy, Edwardsbung, Mich. shown. All feature light and streamlined bodies.
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. -_ HE’H WONDER-FORMULA—HAILED ON NETWORK TV!

PEELS OFF PAINT JUST LIKE PAPER!

" LIFTS-PEELS-STRIPS AWAY UP TO
18 COATS OF PAINT WITH ONE
SINGLE 60-SECOND APPLICATION!

e Simply apply—Ilet dry—peel away paint like
paper in one single action

® Ends sanding—scraping—spraying—chipping—
steel-wool FOREVER!

o Amazing European discovery turns layers of paint
to a single sheet of ‘paper’ so it peels away just
like you'd lift and turn the pages of a book!

WORKS ON ANY SURFACE . . . WOOD,
BRICK, METAL, PLASTER,
GLASS, STONE, ANTIQUES!

_Amazing rew formula actually penetrates old paint (var
nish and lacquer, 100), in m:nuus_ Transforms it into a soft,
plastic-like film. Then simp .. lift, roll, strip up ta 18
coats of paint away in a single p-eel aw'ay action! Yes, years of
built-up paint peel away as guick and easy as you'd turn this
very page! Ends sanding, sr:rapmq_ chipping and fioul-smedl-
ing chemicals ONCE A D FOR ALL!

There’s no dust up. No clean up. Just a single peel-away
?c!mn restores the bare, original finish . . . good as new ina
lash!

S0 EASY EVEN A GHILD GAN DO IT!

Called “Peel-Away', this new wonder-lormula has been
offically registered with Gov't. patent oifices throughout the
World, It is completely odorless—completely safe! Reacts
only with paint, vamish, lacquer or shellac . . . nothing else!
S0 you can use it on even fingst furniture, precious art
frames, why even delicate wicker or valuable painted-over
marble. in fact, itis so sale, 50 gantie, it is used by London's
British Museum and world-famous art galleries to strip old
art frames and century-old paneling. Even used by antigue
dealers to strip down pnceless furniture trezsures for resto-
ration. Yes, 'PEEL-AWAY" literally lifts away every last layer of
oid paint even from hard-fo-get-at places such as impossi-
ble-to-reach windowpane corners . . . grooved malding

. finely tooled woodwork, etc. , etc.

SIMPLY COAT IT ON—SEE IT TURN PAINT TO “PAPER"

Best of all this new wonder-formula is 5o io use,
Simply mix with water and coat onto any painted surface.
Then press down special 'PEBl-ME]T maglr: -fibre Lift-tex
strip-away cloth, (included free) . n{la and adhere to
surface . . . and without even mn'ﬂng your hands, lift away
old paint, just bke you'd peel a banana. It is as simpie and
eagy a5 thal. No mess. No fuss. No odor. Old paint lifts away
like a single sheet of paper. Original bare-wood finish comes
through [ike new again.

S0 ECONOMICAL TOO! MERE PENNIES PER JOB! AND
THE PEEL-AWAY MAGIC-FIBRE CLOTH IS COMPLETELY
RE-USABLE, GOOD FOR YEARS TO COME!

Peel-Away 15 every home-owners dream come frue, ideal
for indoors on walls, windows, fumiture, etc.—plus 101
outdoor uses too. And it costs only a litthe more than a Dt‘nnﬁ
per foot coverage. Homeowners size alone gives enoug
coverage to strip away as much as 500 to 750 feet of wall and
doos trim, window frames, furnifure malding, stair railing.
patso furniture, roof-guiters . | . its uses are almaost endless

SAVES WORK, SAVES TIME, SAVES MOMEY
... MAKES TAKING OFF PAINT EVEN EASIER THAN
PUTTING IT ON!

S0 for the new low-cost, super-fast way fo peel away old
E?t_lm .. lift away oid lacquer, varnish and sheliac . . . order

EL-AWAY today on full money-hack guaramee. REMEM-
BER: You must be abie to simply coat peel . . . littand
sirip away up to 18 layers of old paint in a single pesl-away

STEH Simiply maz Pw - Ay’
wonder-formula over old, en-
crozted paint; (up 1o 18 layers
thick)—

STEP 2. Cover treated area with

magic-fibre ‘Liti-tex” stripper-
. {included FREE) Let set and

adhere 1o coated surtace

IN JUST MINUTES .. . AND PEEL IT AWAY IN A action . . _ without sanding, scraping, chipping or steel wml STEP 3: F,h; your eyes
SINGLE LIFT-OFF-ACTION! of purchase price refunded in full. Order today. pilm Dums to pai:rl |II'T:I-
& 1982, Brand Name Tesfing. inc

WALLS & BRICK FURNITURE | e MAIL HO-RISK COUPDN mv-——————|
| Oumond Chemicals, Dept. PWWB-274, Oumaond Place, Glen Hoad, New York 11545 |

| Please RUSH me the quantity of the *PEEL AWAY" New Wondar Formuta checied
1 below. I | am not completely satistied with the way it "peeis Wlﬂ!ﬁmdpﬂnt I
14 ;ﬂr;llml Efn: singe application, | may return for a full {less postage and i
j . ole ) cyeck oFFeR DESIRED I
21 1 Small Sze (o for up to 3-raom apartment) only $9.95 1

plus 52 postage & handling

I [ Homeawner Sae | for requtr ie hoemes anly 516.90 |
| plus §3 postage & SAVE $4.001 |
ENDS: - sandi ﬂ] | (] Handyman's Super-Size (enough for use in homes with extensive |
= sanal scrapi rayi ippl I outside rim) only $31.95 plus $4 postage & handling YOU SAVE 511.85) |
m - . I ng * “E;r“ﬂ | Amounienciosed§ ____ (NY residents please add sales tax) No G005 please. ||
- steel wool - toxic chemicals FOREVER! | CHARGE IT! ($15 mamimum charge) [ VISA 1] MasterCard i
Removes years of built-up paint . . . WITH JUST I m:cam Exp. Date l
A FEW MINUTES WORK! I Address I
AGENTS, REPS, BULK USERS, NOTE: Cas2 ol orders are now available, Wrilte on | City Stats Zp ]
your letterhead 1o our indusirial division for wholesale prices. L i PR RN i i i)
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For penthouse tenting with standard or compact
car. van with roof rack or pickup with cargo
bars, Oyster from the Qyster Tent Co., Ann
Arbor, Mich., rides with minimum windage
folded, opens into large double-bed tent

that carteps or can be set up on ground.

are now appearing in RVs as small as
International Vehicle's 16-foot, com-
pact four-sleeper motorhome Horizon
van and its Falcon Z22-foot stretched
van, which sleeps six. Rigs this size can
comhbing the maneuverability and con-
venience of a station wagon or van, plus
the full headroom and sleeping accom-
modations of a motorhome. And option-
al in Shastas is a Lift- A-Way installation
that acts as an elevator for any family
member who needs to board the motor-
home in & wheelchair.
Among the big rigs—the fifth-wheel
== and park-model travel trailers
", that take up residence for
months at a time in a resort
area—there are innova-
tions to stretch the walls.
Slide-out sections that can al-
most double the size of a living
room or badroom are options for some
of the largest models. A few are
designed so that once a trailer park is
i S e o A e picked for the season, the complete
Evan a small Topota chassis can carry &8 micro motorhome, and Sunrader FG-210 from  back wall can be extended.
Gardener-Facific, Vallejo, Calif., offers fuel-efficient recreation; four floor plans are Latest models have more than the
available. The Trans-Awn 2000 side awning is an optional accessory. comforts of home. ™

Sunrader FG-210
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HOW TO DRILL
A BACKYARD WATER WELL

I've heen drilling water wells in
Oklahoma for about 15 years.

When | first saw the ad that claims a
man can drill his own water well with a
Hydra-Drill, [ was extremely skeptical. 1
thought to myself — how can that be?
That's impossible. It takes a big engine, it
takes a big rig to drill a water well. But
my curiosity kept nagging me, so [ sent
off for the information.

My daughter's boyfriend is a well
driller over in Arizona. | showed him the
Hydra-Drill literature. His first reaction
was “1 don't believe it. [ don’t believe a 3
hp. drill can do the same thing my 100 hp.
drill does.” But the more I studied it, the
more it sounded like a good idea.

A WATER SHORTAGE

Another thing on my mind was the
drought. We're having the worst drought
here since the dustbowl days back in the
'30s. A lot of towns around here all the
way over to Tulsa are running short of
water, and some of them have started
water rationing. It's very hard on a lot of
people, but business is good for well
drillers, I'd been thinking about buying
another drill and putting my son Robert
in business. He's 18 years old, and he'd
never worked on a drill before. [ decided
he could learn with a Hydra-Drill,

EASY SET UP

Now when I started out in the drill-
ing business 15 years ago, [ had a big drill
that just about worked me to death.
Later, | got a rotary drill. It was easier to
operate, but it took a day and a half to set
up and drill a well in this area. You can’t
imagine how 1 felt when they delivered
our Hydra-Drill. It was so compact, very
simple, Robert and a young friend of his
took it out and set it up in just a few
minutes,

OUR FIRST
HYDRA-DRILL WELL

The day we went out to drill our first
well with the Hydra-Drill, 1 was all fixed
to work with the boys and give them

nlenty of advice. However, it was a very

Lnl day — about 100 degrees — and once
they got started drilling I could see they
didn't need me standing right there, so 1
went over and sat dowmn in the shade of a
tree. In about an hour, they came over
and I asked them if they were taking a
break, and they said no, they had just
finished drilling the well.

It was amazing. They had drilled
down forty-seven and a half feet and hita
layer of beautiful, coarse sand — the kind
that produces good water and a lot of it.
They had drilled that well in less time
than it takes me just to set up my bigdrill.
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BILL HARRINGTON

Later, 1 figured they had drilled that
well with less than one gallon of gas. My
big drill would burn up at least fifteen
gallons of gas for that job!

MAKES MONEY

The next day we drilled a well 115 feet
deep through rock, and it went fast too.
The Hydra-Drill really takes the hard
work out of it. It’s fast and economical,
and that's what it takes to make money
drilling wells.

Also the Hydra-Drill is so portable we
can set up and drill anywhere. In the past,
I've lost out on some jobs because people
were afraid my big drill would tear up
their yard. Wltﬁ the Hydra-Drill, we can
drill without tearing up anvthing or
making a mess. This is a big selling point
to my customers.

I'm just grateful to have this Hydra-
Drill. I've got my son started in a good
business he can make some money with.
1f I had bought another big drill, it would
cost thousands of dollars, and that is just
ridiculous because the Hydra-Drill does
the job just as good. In fact, | figure we
earned enough to pay for the Hydra-Drill
the first week, From here on, we're in the
blue chips.

GOOD, PURE WATER

[ believe anyone can drill a well with a
Hydra-Drill. Even if they just wanted to
drill their own well, they'd save money.
It's simple and it's easy if they just read
the instructions. And tl?lre best part about
it is that you get good, pure water without
all those chemicals in it, and the water
costs you, say 5 cents for a thousand
gallons. You certainly can't buy city
water for that. And it's a great feeling to
have all the water you want even when

tllle city is rationing water to everyone
else,

The man who invented the Hydra-

Drill really knew what he was doing.
Modern technology is a wonderful thing,
isn't it?
NOTE: Readers can get a big, fully illus-
rrated information kit on the HYDRA-
DRILL including a booklet, "How fo
Drill Your Own Water Well "' The infor-
mation kit is available free, withour ob-
ligation. Requests should be addressed
DeepRock Mfg. Co., 777 Anderson Rd.,
Opelika, Alabama 36802,

WATER WELL

DRILL KIT

Drill a water well
or a free-flowing
spring in your
backyard, Have
all the pure,
fresh water you
want FREE!
Easy 10

operate as your
power lawn

miower,

FOR FREE BROCHURE
CALL TOLL-FREE
1-800-821-7700

(Ask for Extension 777)
 Visitors 'Hti:mlj

*Call anytime mncluding Sundays
OR CLIP COUPON AND MaIL TODAY!

i _§ % § & N B __§ _§ _§
777 Anderson Road
Opelika, Alabama 36802

Please sand me 1he b shormamen Sackaoe sbaaluiey
AT

Print Name

Address

Ciry Srate Zip
[ Fm @ hurey, | have encigsed 51 Push the
FREE smigrmahon package by FIRST CLASS MAIL

11982 DeapRock Mg Co




TINY TRAILERS FOR

— = Rolling along behind the compacts
= . . are new little rigs with extra
cargo and camping features.

.- T i
Al
A 17 slant on the front of Fleetwood's papular 189-foor

Prowler lowers wind drag for small-car towing. The 14 d T—
tubular-steel-chassis models are 19 to 35 feet long.

mall rigs let you bring more com-
forts of home along to bargain
campsites. Some new trailers have
been designed for quick-change work
or play assignments, as well. Camping
trailers (tent trailers) are more versatile
than ever, and new, tag-along luggage
trailers now let you pack all the gear
normally stowed in the trunk of a stan-
dard-size sedan.

Examples of the growth in small

trailers are the new rigs from Coleman
Camping Trailers in Somerset, Pa. This
division of the Coleman Co. has six
deluxe and three economy tent trailer
camping models, plus four more mini-
trailers for cargo, camping gear and
even camping out. That guartet con-
sists of the VersaTrailer, Coleman
Caboose, one-wheel PackHorse and
PackHorse 1.
Camping trailers still offer convertible convenience. Jayco, in Middlebury, Ind., pro- Many other builders have joined the
vides seven foor plans in open lengths from 17 to 24 feet, plus six pew J-serfes  minitrailer market. Models like Shore-
economy models, 11 to 15 feet long for towing, that can sleep up to eight. line Trailers’ Li'l Pup, single and two-
wheel Car-Go units from Agri-Fab,
Holsclaw's Compact, Bock Products
bolt-together kit BT Drag Star, the
Trunk Trailer from Allied Aluminum
and the Time Out tent camper from
T.0. Corp. are among them. Some, like
the Time Out and Shoreline Cargo, are
light enough to trail behind all but the
smallest motorcyles.

Pop-up tops with tent-type sidewalls
are another way to get headroom, yet
shrink wind resistance on the road. The
Valor fifth wheel, a 21-footer from New
Paris Enterprises, raises the roof for
two extra feet. Bonanza Traveler's Ban-
dit and Sun-Lite slide-in pickup camper
do the same. Larger Hi-Lo travel trail-

- ers telescope up and down.
Coleman’s compact utility trailer, named Happy Trails is a one-wheel cargo carrier Alummmn and lighter pl,astu: are
the Caboose, can stow on end in litthe from North Star Products, Hardweod, Deing used in rigs of all sizes. Each
space. Other mini-models include Pack- Mich. It's reported easy to back and weight and windage savings cuts gas
Horse Il and multipurpose VersaTrailer. garage while attached to compact car. costs, as well. ™
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With a hitch weight of only 84 pounds and axle weight of
812, Starcraft’s new AeroStar 17 can sleep five and is
1644 feat long when opened, but closes down to 12¥-foot
length and 45-inch height when ready for towing.

Especially designed for towing three-wheel and all- With 50 percent of new cars being made with froant-wheel drive, U-Hauwl
terrain cycles, Tuff ‘N Lite treiler is from Unigue dealers are providing a rental tow-dolly for trailing a car behind your truck or
Function Products. San Marcos, Calif. motorhome. The dolly acts as a substitute front axle.

T My,
AT M-

e e B W

For camping without pitching & tent, Jayco's Euro-  Even a motorcycle couple can tow a two-bunk trailer (left) from Continental
pean-style Jaytiki unfolds down and back in 20 sec-  [ndustries, Davison, Mich. The larger Travelite model (right) slesps four and
onds from trailer to four-sieeper. can be towed by compact cars. Both open for 644-foot headroom.

Coleman’s One-Wheel PackHorse is 137 pounds, Hardwall Nordic camping trailer, new from Viking RV division of Coachmen,
but can carry 400. Add-on stand and swivel-wheal can sleep up to eight and opens from a 164-foot road trailer to a 20-foot
lock converts it for back-yvard use, camper with a pushbutton electric lift system for quick setup.
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Aluminum hulls resist corrosion

Light enough te be towed easily with a mini-pickup,
Starcraft's 15V-foot Bass 150 has a one-piece hull bot-

= or boat owners getting ready to launch their

rigs in the North, or haul out for refurbish-
ing in the South, the latest hardware and acces-
sories come in more durable metals and plastics
for longer life with less maintenance.

tom made of 5052 marine aluminum alloy that can
resist the attacks of salt water and electrolysis. Long-
wearing, maring-grade hardware and grass carpeting
for the casting platforms should limit maintenance.

Add-on stabilizer

To take the tipping out of canoeing,
plans for a clamp-on Steady Fin are
%3 from Seamaster Boats, Drawer
T, Duxbury, Mass. 02332,

Self-tailer, self-cleater

A grooved rubber flange that fits
on most winches, the Wincher is a
self-tailing, cleating device from
Watski, Box W, Charlestown, N.H.

Keel-hauler cleaner
A bottom-scrubber for boats, the

Hullmate requires no haul-out.
With a clean hull, you'll cut drag.
The synthetic scrub pad is $30. It's
available from LaMar Design, 3407
Harmony, Troy, Mich.

Uncluttered lighting

For fishing boats whose decks
must be unobstructed, new Perko
1612 combination side light can be
removed and socket sealed with a
waterproof cap. USCG approved,
it's $18.50 at Perko dealers.

120
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SHARP ALL

lets you

Sharpen Saws...

Shop and Garden Tools
for Home and Industry

MNOW! use your SPARETIME to
BEAT inflation and the high cost of living!
With Sharp-All it's easy to start your own busi-
ness. No selling is involved, no inventory. People
bring in their work ... you take in year round
CASH Profits and keep 90¢ out of every dollar you
earn. Work sparetime or fulltime right at home in
your garage, basement or tool shed. Work the
hours you want — FREE Book tells how to start
your own business even while working at vour
regular job

Big PROATS Plenty of business waiting for gualified men
Every home and business has saws and tools that need
periadic sharpening. There's plenty of business waiting for
the man who can sharpen saws, planer knives, jointer
blades, wood chisels, scissors, pinking shears, snips,
lawnmowers, axes and other garden, shop and home tools.
Sharp-All does ALL these jobs and more . .. quickly, and at a
big profit. You will be sharpening headquarters for carpenters.,
builders, lumberyards, factories, home workshops and hob-

byists . .. hundreds of jobs right in your own neighborhood.

EARN UP T0 *12 AN HOUR

N A MONEY-

BUSINESS OF YOUR OWN!

I.‘:-r_‘.,r* 2
-

<

TURN EXTRA TIHE INTD
ENTAA INGOME
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it's EASY To Get Started __No Franchise Fees!

¥ou don't have to invest thousands of dollars 1o gel started In

LALL and our 45 years of
business for yoursell. Low Cost 5"71“:,1?3 income, plus the desire

i in helping sincere men ear :
fnm;?rf:a; is aﬁ 'y'gu need  Fully iustrated Operators :'Iha::ua! gém
r.:iegar, step-by-step instructions, snows exactly how Lo sharpen
tool, where to gl
0 all the iricks of
precision job thal bnngs customers ba

Send for FREE Rook “Lifelime Security.

3 what to charge, how to get {ree advertising
huﬂqfhsesuade". and SHARP-ALL does the kind of
ck time after time.

» Do It Today!

ACT NOW!

Coupon
Brings
Full Details!

There is NO OBLIGATION and
NO SALESMAN Will Call!

SEND FOR FREE FACTS TODAY!

You riak nothl l.mllgl this offer 1o ses how sas can urn
your u-mﬂr:?lz) Big I.;I Profits with your own cnu%mum-p“.

T
SO

Shop.
m; n:?uu! exclusive

30-Day FREE Trial Offer!

FREE Booklet gives full details

Our Free Book tells [T
how to start a profit- kel
able, lifetime home [Riitidll
sharpening business, mua?-f"”
how we help you grow, obligation.
how we'll finance you.

FOLEY BELSAW CO.

B0159 FELD BUILDING, KANSAS CITY, MO. B4111

. No Salesman

MNo Obligation . .

arTR, FOLEY-BELSAW CO.
Wrgyy 080159 = FELD BLDG.
e KANSAS CITY, MO, 64111

Please send my FREE copy of your book
"Lifetime Security™ and full details on
your 30-Day Free Trial Offer!

¥

Name

Addeess

City State il
| S e — e —




NEW FOR SPRING FITTING OUT

{Continued from paga 120)

Shock-absorber harness

The Ocean Sailing Flotation Har-
ness from Stan Louden Products,
Toronto, Ont., combines life-pre-
server flotation of foam with shock-
absorbing safety hamess:; it's $170.

Center seat for solo canoeing

Instead of sitting alone in the stern
while the wind swings the bow
around, or kneeling amidships, a
paddler can build an inexpensive

drop-in seat with adjustable footrest
from designer Bob Whittier's plans.
They're $3 postpaid from Seamaster
Boats, Duxbury, Mass.

Adjustable windscreen

New from N.A. Taylor, Glovers-
ville, N.Y., is curved windshield for
fishing boats that can move 23
inches up or down.

Battery monitor

Electrical Systems Monitor gives
battery condition with lights and
buzzer. It's 3230 from Atntwood/
ESM, Box A, Lowell, Mich. 49331.

Sounding off afloat

Loud enough to signal at 125 deci-
bels, the handheld Sea Guard has
raplaceable canisters. It's $14 from
Attwood hardware dealers.

122

Disappearing cleats

Gunwale-mounted  cleats and
chocks, $30 from Meachem Mar-
keting, Sarasota, Fla., can drop out
of sight so lines won't snag.

Handheld signal

Red meteor distress launcher fires
two simultanecus signals that are
visible 30 miles at night. The Twin-
Star, from Kilgore, Toone, Tenn., is
U.S. Coast Guard approved.

Handheld compass

Rubber-collared and worn on a lan-
yard, the Mariner's Compass, $85
from E & B Marine Supply, Box
747, Edison, N.J. 08818, is used by
Amarica’s Cup yachts. ™
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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. Dr Mississippi. Or
wherever that emergency may be.

You see, the Guard is the military branch that’s first to come
i0 a siate'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
vour state and community.

Won't you join us? Two days a month and two weeks annual
training [after your initial training] lets you earn exira 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 toll-free BO0-638-7600* And see if we can put it all together
for you.

*Iry Hawai: 737-5255; Pueno Rico: 723-4550
Guam: 477-98957; Vingin Islands |51 Crolx)
T73-6438; New Jersey: BOO-52-5794. In
Alaska consull vour local phone direciory

The Guard is
America at its best.

AP T TN



assembly and tool trough.

work bench.

Available also in Pro Model

#dze: 30" x 70 for $122.

The full size solid oak workbench. $97.

Our workbench is crafted from 100% solid Appalachian oak.

It is modeled after the finest European benches (costing over
$500), and is equipped with tool rack, oak mallet, vice mounting

It is every inch a tough professional. Dimensions:
30"x50"x 33"H. Legs - 24" square. Top - 1 %" with 21" aprons.
Heavy. Unshakable. Immovable.

Our workbench costs only $97, and is shipped direct from our
Tennessee mill. For pure value, it totally outworks everyone else's

And it proves that quality can be honest. Not expensive.
Crheder today, Semd Sr for our workbench options list - drawers, sectioned bins, vice, etc
and for @ catalogue of our complete line of fine solid hordwoed fumiture, furniture kies
and workbenches. Your sarisfacrion 5 alwavs puarantecd, (Sanding / assembly fepuired. )

B . o

The
Tennessee
Hardw
Company

Makers of fine
(1] wrniture

800 Main Street

u #
Tennessee 3?199
To order, please
write us. Sgipped
freight collect.

SPLITISECOND USE!
AUTOMATICALLY AT
TOUCH OF A BUTTON!

THE IMPORTED
“ELECTROMATIC" N
4-FUNCTION y

HAMD TOOL LETS
YOuU:

SLICE A CABLE
SKIN A WIRE
TEST A CIRCUIT
DRIVE SCREWS
Blachk, laather-
like 4" Handle
Opens 10 77,
Insulated &

Takas 110-250
Viodts; Light Shows
Live Circuit.

$12.95 cach

Plus $1.50 S&H.
2 for $25.000 Plus $2.00 S&H.
MOMNEY BACK GUARANTEE!

BIG THREE PROMOTIONS, INC.
DEP'T. PM3
_242 W. 26th St., N.Y, N.¥. 10001

r —————— —*--—-1
} {Signature)

| Wame—rrnn

E Address

| Sy Biate Fir)

I METHOD OF PAYMENT

| [] check Enclosed O mc [] visa

| m:cnunl Ho. Exp. n-u

WHEN YOU BUY
A SCRAPER,
GET A SAFE ONE!

WARNER
SAFETY SCRAPER

THE RAME "WARNER' 0N
A PAINTING OR DECO-
FATING TOOL ASSURES
A& SUPERIDR PRODUGCT
= A WORKING TOOL
MOT A GADDET

WARNER MANUFACTURING 0O 13435 INDUSTRIAL PARK BLVDL
MRMEAPOLIS, MM 55441 = PHOME 512550-4740

ASSEMBLY-LINE GENES

(Continwed from page 85)

own needs,” explains Beckman's Pa-
mukcu. Many laboratories, he notes,
build their High Performance Liguid
Chromatography (HFLC) sets out of
components.

All HPLC systems do one basic thing:
they use a column of absorbent fluid to
separate the molecules of a protein by
waight, electrical charge or other spe-
cific property. Not only does this help
sequence 8 protein, but it also allows
investigators to identify even slight
variations between two proteins.

The genetic engineering business
has truly come of age. In addition to all
the high-speed components, the indus-
try has entire factories dedicated to the
production of a specific protein. New
Brunswick Scientific, for example,
makes a cell-culture system for the pro-
duction of interferon.

More than 100 gallons of cells can be
produced in a single, computerized sys-
tem. Speed of production depends on
several factors, including the amount of
interferon coming from each cell. The
chemical broth is mixed and filtered in
250-gallon (1,000-liter) tanks before
moving on to tanks filled with bacteria.
After the desired number are grown,
the broth is piped to suspension tanks
to let the dead cells separate from the
chemicals, which are then poured off.
Finally, the cells are put in a centrifuge
to spin out the interferon.

Slave race

Is the new genetics just too good to
be true? A presidential commission late
last year announced its findings: that
the day is far off when mad scientists
will be able to clone a slave race out of
“engineered” apes whose genes are
rearranged to let them perform menial
tasks. Siill, the report cautioned, the
genetic engineering revolution is here
to stay, and soma mechanism should be
sel up to watch it.

Weeks after the report was released,
scientists at the Camegie Institute of
Washington announced they had bred
red-eyed fruit flies from brown-eyved
parents through genetic manipulation.
They used pieces of DNA to carry the
proteins for red-eye color into fertilized
brown-eyed fly embryos. That's a mis-
sion unanticipated in the presidential
report.

Just to be on the safe side, Rep.
Albert Gore (D.-Tenn.) has ordered
hearings on the genetic industry for the
current session of Congress. Gore has
expressed concern about the rapid
advancement of genetic engineering
without appropriate monitoring. Thus,
we can expect to hear a lot this yvear
over an issue that has kindled our best
hopes—and worst fears. ™
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3 GARDENING AIDS
(Continued from page 105)

1 Potting bench

The potting bench is adapted from one
used by Bob Thomson, host of the Vie-
tory Garden TV program, aired nation-
ally on PBS. The simple but sturdy
bench is built to withstand strenuous
daily use. We show plans for a smaller
version to suit a home gardener’s needs
and space limitations. We also added a
top shelf for parking flowerpots during
work sessions and a garden-tool board.

The bench is framed with pressure-
treated 2x4s; work and storage sur-
faces are 1x6s. Or you can use com-
mon pine for the frame and work sur-
faces. If you opt for the latter, coat all
surfaces of these members with a wood
preservative, such as Woodlife, several
hours before you assemble the parts.
Give the bench a second coat.

We used exterior plywood for banch
shelf, sides and back. The board to hold
tools is perforated hardboard fitted
with tool-holding hardware.

Cut frame members for the deck.
Hold parts together temporarily with
bar clamps. Check corners with a large
square; adjust if needed. Then bore
pilot holes for nails to prevent the wood
from splitting. Use resorcinol glue and
nails to assemble parts.

Cut the 1*6s for the work surface
and the lower storage shelf to length.
Cut the notches for the legs in two shelf
members. Bore pilot holes and nail the
work top in place.

Cut the plywood sides and back.
Notice that the sides taper in height
from 21 in. in back to 7 in. in front. Glue
and nail the back and sides to the bench
top and to each other.

Cut the upper shelf to size and bore
the optional flowerpot holes. You can
make these using a fly cutter in the drill
press, but clamp the shelf firmly to the
press table on both sides of the cutter.
Or you can make the circular cuts with
a sabre saw.

The bench legs are cut to length and
the notches are cut. You can make the
internal notches with a sabre saw and
chisel. Or use a radial-arm saw in this
manner: Mark for notch width and
depth on the face of the leg and align
the notch (waste) area with the saw
blade. Adjust the blade to notch depth.
Make successive overlapping passes
with the blade. Clean using a chisal.

Rest the bench top bottom side up.
Position the back legs; bore pilot holes
and glue and nail the legs in place.

Rotate the bench onto its front
assembly and install the front legs in
the same manner. Let the glue dry for
24 hours. Next, cut the lower frame
members to length. Test-assemble us-
ing clamps and bore pilot holes after
checking that the frame is square. Then
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secure the parts with glue and nails.
Finally, cut out parts for the tool
board. Glue and nail the frame together
with 4d nails and set it aside. Bore lead
holes and fasten the cleats to the legs
with 10d nails. Bore lead holes and fas-
ten the perforated hardboard to the
bench with 6d common nails. Apply
vaneer edge tape to exposed edges, if
desired, using contact cement.

2 Lettuce shader

Our lettuce shader does a perfect job of

partially shading lettuce from the sun.
This minimizes leaf burm, and produces

a more bountiful crop. If you build it of
No. 2 common pine and treat it with
wood presarvative, it will last for years.

Since the slat assembly is not
attached to the legs, you can store it
nearly flat against a wall.

The shader on page 105 has 1x2
slats spaced 1% to 2 in. apart. These
are secured by 6d hot-dipped galva-
nized nails to a base of 2% 3 rails and
end pisces. Or you can use 2X4s.

Cut stake points on the legs as
shown. Secure the legs to their cross
members. Apply a wood preservative,

Note: A pair of shading units can

turn to 126}

Preparation. Start with smooth,
bare wood.

Penetration. In one easy step, stain

and seal with Wood Finish by Minwax.

It penetrates deep into fibers to be-
come an integral, breathing part of
the wood, not just a surface film.

Protection. Where extra durability

is desired, as on table tops, choose

from Polyurethanes and

other protective finishes
by Minwax.

Secrets of
a fine wood finish

Free 22-page Booklet. Send for it
now and see how easy itis, .
The difference shows
with Wood Finishing
Products by Minwax.
And that's no secret.

e
Minwax Company, Inc. Dept,
| Box 995, Clifton, NJ 07014

ot
|
o |
|
-

Adldress

® Minwax is a registered trademark
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Handy, ambitious people don't have 1o wail to afford a home. Curtis has the “CHAMP" credit
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 toundation. ¥You complate it
with Curlis gquality materials and simple step-by-step instructions
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3 GARDENING AIDS
(Continued from page 125)

share a common (center) leg unit if
each shader is set to occupy just half
the crosspiece width. This leaves a lip
upon which the next shader can rest.

3 Caterpillar cloche

The caterpillar cloche adds a season
extender to your garden—and it costs
less than $25 to build. You can assem-
ble it in several hours with tape mea-
sure, hacksaw, paintbrush, scissors or
knife, and hammer.

Materials you'll need include: Y-in.-
dia., hot-rolled steel bar; 4- or 6-mil
polyethylene plastic; rustproof paint;
two 16-in. wood stakes; and twine.
Steel bar is sold in 20-ft. lengths (check
the classified directory under “Steel
distributors and warehouses™). The
cloche shown covers a 40-in. wide x
12-ft. planting bed. You'll need four
bars to cut ten B0-in. lengths. For beds
of other dimensions, allow two arched
bars for every 3 fi. of garden bed.

The cloche shown requiresa 4 = 15-
ft. piece of plastic. For other sizes, fig-
ure the amount of plastic by adding 3 ft.
to the length of the growing bed. If your
bed is wider than 4 ft., place two cater-
pillars side by side.

Use a hacksaw to cut the bars to 80-
in. lengths. Clamp the bar stock in a
vise 1o cut it. Apply two coats of rust-
proof paint to the bars using a paint-
brush or old rag. Set aside to dry.

Starting at one end of the bed, mark
the ground at 3-ft. intervals; you'll
insert the steel bars at these paints.
Mark along one side of the bed, then
along the other.

Push a steel bar for the lower level of
bars about 6 in. into the ground. If it
doesn't stand by itself, push it deeper.
Straddling the bed, grip the top of the
bar and slowly bend it toward the
marked spot on the opposite side of the
bed. Then push the end 6 in. into the
soil. Repeat on the lower level bars.

Unroll and spread out the polyethyl-
ene plastic and cut it to size. Lay the
plastic over the support bars. Gather
the last 18 in. of plastic at one end and
tie it with twine; repeat at other end.

Cut the wood stakes to 16-in.
lengths. Tie one end of the plastic
around a stake and hammer the stake
in place. Then tie the plastic to the oth-
er stake and pull the plastic tight before
hammering the stake.

Insert the upper level of steel bars
directly over the lower ones, leaving “a
in. between them so the plastic slides
freely for covering or uncovering.

The plastic skin should open roll-top-
desk fashion. Pull the plastic up about 2
ft. at each support; then continue to pull
it to reveal the entire bed. ™
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CORVETTE (cContinued from page 87)

rain or shine. Or so the car's designers
tell us.

The V rating tells you that the tire is
desigmed for sustained cruising at
130+ mph. The car, in fact, will easily
do 140 mph.

Low unsprung weight was achieved
by using some pretty radical (for a

street car) materials and applications.
The most striking example is the exten-
sive use of Alcoa forged aluminum. Fop
the clam-shall, tilt-up hood and the first
thing you'll notice is one of the most
beautiful-looking aluminum suspension
arms this side of a Formula Atlantic car.

(Flease turn to pags 125)

nalyzing the Corvette is like trying
to come to grips with John
Wayne, or Coca-Cola.
it's not a matter of right or wrong, better
or worse. What we're taiking about here

ry. The Corvette simply &~

This aLtomotve jcon first came o us
30 years ago—in January 1953 at the
Grand Ballroom of the Waidorf-Astoria,
to be precise. The first prototype was the
star of General Motors” annual Motora-
ma auto show, and Dinah Shore posed
for photos with George Montgomery,
who prociaimed it snazzier than a Munz
Jet

But, honestly, the 1953 Corvette
wasn't much of 3 car. It had a Bel Air
chassis shortened 13 inches through the
middle, a hot-rodded Blue Flame Six of

and small—at least by American
dards.
first: Corvette from alse being
the last. In 1955, Ford brought out the
Thunderbird, which virtually guaranteed
that arch-rival Chevrolet would fieid a
competitor. Even though they sold fewer
than 5,000 Corvettes from | 953 through
1955, Chevrolet simply had to keep piug-
ging away. .
Happily, Chevrolet was on a roll in the
mid-'50s—the ‘55 through '57 Chevys
are sl cult cars among enthuslasts and
collectors. Ed Cole was in charge of the
division. Harry Barr and John Dolza were
chassis and Bill Mitchell was about to
take over styling from Harley Earl. And, of

stan-

his high-performance fiefdom. .

mast important of all, well over 200 hp
from the high-revving smail-block V&. It

THE VINTAGE VETTES

59 and "60 were more of the same.

course, Zora Arkus-Duritov, the father of

increase in quality or performance. The

‘61 and '62 were partially restyled by Bill
Mitchell and got the rear end styling of
one of the Corvette show cars of the era.
‘62 was the first 1o get the 327

If there's a lost generation of Cor-
vettes, it’s. these 'S8 through ‘62s
They're still comparatively
but that's a direct reflection of supply and
demand. Paradoxically, not only are the
cars not as weill liked by collectors, there
are more of them not to like. Less than
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FREE WATER
and plenty of it

TAP THE LIFETIME SUPPLY
OF FREE WATERIN YOUR
OWN BACK YARD

Drill your
own well
and save

hundreds
of $55.

THIS MAN IS DRILLING A WELL
in hiz own backvard for less than 13 the
cost of hiring a commercial well driller.
Thousands of home owners are now
drilling theirown wells from 50to 200 feet
deep! YOU can join them in saying good-
bye forever to expensive, chemical-
tasting city water! Forget about droughts!
Ignore summertime water shortages!
Write or call today for our FREE in-
formation package including the booklet
“HOW TO DRILL YOUR OWN WELL"™.
There's no obligation—ACT NOW!

DEEPROCK MANUFACTURING CO.
Dpelika, Alabama 36802

CALL TOLL-FREE
1-800-821-7700

{Ask for Extension 738)
Call anytime including Sundays
or clip coupon and mail TODAY!

738 Anderson Road
Opelika, Alabama 36802

Please mail your free ilormation kit

Print Name

Address

City ._S'I.a'le Jip
C1Fmin a hurry! | have enciosed 51.00. Rush the
FREE infarmahion package by FIRST CLASS

MAIL
11941 Deepflacs Mig Ca

CORVETTE

Never have recycled beer cans been
sacrificed for a better purpose. Upper
and lower control arms, upper control
arm shaft, steering knuckle, shock
bracket, brake caliper, splash shields,
retainers, the lot of it—all aluminum,
forged or stamped. And if you look clos-

er, you'll note the lack of a coil spring.
The same filament-wound fiberglass
rear spring, introduced in last year's
car, has now also found a home at the
front end. It's mounted transversely
and bolted up in the center of the front

(Please turn to page 133}

THE VINTAGE VETTES (Continusd from page 127)

Mitchell fitted to one of Zora Duntov's
Corvette Sebring 55 chassis. Compared to
other cars of the era, the 5ting Ray looked
like something from Star Wars

It still does. Today, in 1983, Chevrolet
could introduce the Sting Ray as a new
car and set the world on fts ear. The best
of the production cars is probably the
1965. This was the first year for four-
wheel disc brakes and the last year for
the fuel-injected 327, rated at a conser-
vative 375 hp. The styling was more
refined than on the
sweeping fendered cars that m.ld
come later. Yet you couwld stil order
knock-off alloy wheels.

The later Sting Rays were just about
the ultimate in musde cars. The 427-cu.-
in. big block was nominally rated at 435
hp, but Chevy tuners reported seeing
560-600 hp on the dyno from stock Vs,

power-to-weight ratio than anything ex-
cept the 427 Cobra. The difference was
that while Cobras were sold by the hun-
dreds, Corvettes were sold by the tens of
thousands. The 5ting Ray was a world-
class car. It was smaller, lighter, faster,
quicker, smoother, quieter and not likely
to leave you waiting for parts.

Today, the mast desirable Sting Rays
are either the very first split window
1963 coupes or the later 4275 with
horsepower that doesn't exist anymore.
The ultimate would have to be the full-
race L-88 427, with off-road side exhaust
system, stuffed into a 1967 roadster.

Ironically, the "67 Sting Ray was never
meant to be. The restyled car that
debuted the year was original-
ty intended for 1967. This new body was
derived from a GM show car called the
Mako Shark. Like the Sting Ray, it was
designed by Larry Shinoda, Unfortunate-
ly, the Mako Shark-derived car was
heavier, bigger, softer and more expen-
sive than the Sting Ray it replaced. At the
time, Corvette enthusiasts considered the
"68 Sting Ray a giant step backward,

Little did they know. There was still the
radng L-B8 engine and an aluminum
block version called the ZL-1. The street
427 grew up to a 454, and the LT-1 350-
cu.-in. small block, with mechanical lifters,
was rated at 370 hp in 1970.

Then the emissions and safety regula-
tions came into effect. Between 1970

In a 3,200-pound car, this gave a better

and 1971, compression ratios dropped
from 11:1 to 9:1 on the small blocks, and
12.5:1 to 9:1 on the big blocks. And the
horsepower just galloped away.

Still, the Corverte kept seiling as well as
ever. It's just that the people who
bought them dramatically. Up
through 1967, the Convette was bought
by sports car enthusiasts. In any given
year, 7 out of 10 buyers specified a four-
speed manual ransmission and manual

steering.

In 1968, however, nearly 20 percent
of all Corvettes were ordered with auto-
matic transmissions, and by 1973, 60 per-
cent were automatics. By 1978, only five
percent were nof automatics. By then,
virtually all Sting Rays came with air con-

Then there’s the 1978 Indy Pace Car.
This was the first Corvette in years to
make it onto page one of the Wall Street
Journal, The Pace Cars were the only
modem Corvettes to be coveted by coi-
lectors, but for the wrong reasons.

Essentially a decal/paint treatment, the
limited-edition Pace Cars became a phe-
nomenon when investors started bidding
the prices up over $30,000 in the middle
of 197B. Just as quickly, prices fell o
under $18,000, where they've stayed
ever since. . Indy Pace Car
prices will go up or down just as quickly
as 1978 Corvette prices in general, but
they'll stay about 53,000 higher.

Which brings us to the first new Cor-
vette in 15 years. The 1983 Corvette will
be an instant collector's car. Mot only s it
strikingly pretty, but it's the first Corvette
in over a decade with real performance.
Besides, Corvette collectors always seem
to attach speclal significance to the
beginning of a new series. The ‘53, the
‘63, the ‘68, and now the "83, will always
be worth a little more.

You can't judge a Corvette by nomal
automotive standards. It has survived a
decade of emissions and safety emascula-
tion with its performance image Intact
And now that is back in
style, Corvettes of all ages ought to be
more popular than ever. Remember, this
s an institution we're talking about
here—America’s Only Sports Car.

—Rich Taylor
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SCHNOLOGY

EEEEENEE ELECTRONICS

s-:lentlsu generally believe that our ability to per-
ceive depth is the result of our binocular vision.
Now, challenging this concept, three University of
Southermn Carolina scientists have developed a tech-
nique that makes 3-D television, movies and slides a re-
ality for everyone—even those
with poor vision or vision in only
one eye.

Mo special glasses, cameras, pro-
jectors or television sets are
needed. And uniike traditional 3-D,
the Visual Image Depth Enhance-
ment Process [VISIDEP) produces
images which have realistic depth
and fuliness, rather than exaggerat-
ed images which seem to leap out-
ward.

Drs. Edwin Jones, LeConte

Cathey and Porter McLaurin, ex-
perts in optics, electronics and me-
dia production, respectively, devei-
oped their novel approach by ob-
serving how a visually impaired
person discems depth. “"We discovered that a one-eyed
person perceives depth by moving his head and com-
paring a sequence of visual ‘frames’ from different an-
gles,” Dr. Cathey told PM. This concept was once con-
sidered impossible by physiclogists.

VISIDEP simulates the optics of a one-eyed person by
using conventional video equipment, pljus a special en-
coding device which produces a time-sequence display
of images captured from two different points of view
on a single channel. Variations of the technique allow
the South Carolina team to create 3-D images from
slides, motion pictures and computers.

before
[rear).

In recordl

twin-screen monitor [right | shows two
ombined, they appear as one on single
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UPDATE

3-D TV is here

To produce the 3-D effect on a movie screen, early
filmmakers shot each scene simultaneously with two
cameras. Each camera was positioned to duplicate the
angle at which the viewers' eyes would see the scenes,
MNext, the two films were tinted, one red and the other

Seeing single from double: You can simulate new
mm:::m the card and look at the photos. As

g,
Prwwﬁmyﬁrwhmmﬂﬂm ghving an ﬂlﬂlmnfdepﬂl

small plece of
bﬂwemmmﬂmﬂyzﬂmm . Starl:wtm
mwc

blue-green, then projected onto a single screen by two
projectors. Viewers wore special glasses with one lens

tinted red and one blue-green to match the film's tint

This forced each eye to view a slightly different image.

The resulting jumping-out effect. limited to the screen’s
center, could be seen only by a stationary audience.

WVISIDEP has none of these restrictions. Once en-
coded, the image may be reproduced by any single
conventional video camera, movie or slide projector.
The depth moves into the screen rather than out to-
ward the audience, making the image more lifelike,

Since VISIDEP can be applied to images generated by
virtually any means—including X-rays, sonar, infrared or
wvisible light, as well as from fiber optics—potential ap-
plications range from undersea and satellite transmis-
sions to medical and computer sciences.

One particularly exciting application involves
VISIDEP's ability to produce three-dimensional comput-
er-aided design and manufacturing. With VISIDEP it's
possible to display these images in three dimensions.

For nontechnical applications, the most immediate
use of VISIDEFP probably will be for televising commer-
cials and sports events.

VISIDEP aiso may have an effect on some long-
standing theories of perception. As Jones stresses, "Our
development will force people to take another look at
standard theories of how pecple perceive depth and,
thus, how all of us leam.”
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Pier into the future

average active U.S. Navy ship is 15 years oid.
The average Navy port facility is 35. With the
needs for continuous, extensive maintenance on sophis-
ticated shipbome equipment—electronics systems, for
instance—the Navy has been looking for something
new in shoreside faciliies. And the new technoilogy
would have to be modifiable itself.

One answer that recently surfaced at the Naval Civil
Engineering Laboratory in Port Hueneme, Calif,, calls for
a floating pier. You may already have seen floating
slips at small-boat basins, but the double-deck concept
being developed by the Navy is on a vastly grander
scale. The two-deck unit is built by hooking together a
pair of steel-and-concrete modules each 600 ft. long by
75 ft. wide. The main, upper deck would stand 20 ft
above the waterline, allowing access for the key main-
tenance functions. Stainwells would lead to a lower
deck with holding tanks, electrical substations and vehi-
cle traffic lanes. The structure would ride up and down
with the tides, eliminating the time-consuming chore of
line-tending.

Replacing a fixed pier of similar size, the Navy esti-
mates, currently takes about 18 months, but the float-
ing pier could be assembled and tethered to its 58 pil-
ings in as little as six months.

~ This huge floating Navy pler, which rises and ..

falls with the tide, Is guided by telescoping
pilings. Its twin decks abways remain level

with ships, simplifyling loading and servicing.

Here come the new flying fish

f wou're enjoying the seas around Key West, Fla., and

spot a couple of fast moving boats that don't seem
to be touching the water, don’'t worry. It's not a mi-
rage. You're looking at the Navy's new six-vessel Patrol
Hydrofoil Missile ship (PHM)] fieet. The pioneering
squadron that operates out of Key West is made up of
Jetfoils built by Boeing Marine Systems. The military
vessels are similar to those already marketed to civilians
by Boeing. But these flying fish have a few substantial
differences: Each carries eight harpoon missiles and a
76-mm. rapid-fire cannon.

Before delivery to the Navy, each of the Jetfoils un-
dergoes tests conducted by the Navy Board of Inspec-
tion and Survey. In the tests performed at Boeing's Pu-
get Sound fadilities, the PHMSs provided a smooth-oper-
ating platform at average speeds of 40 to 50 knots.

Vice Admiral John D. Johnson Jr., Commander of the
LS. Atlantic Fleet's Naval Surface Force, says that the
PHMs may take part in Mediterranean exercises this
year.

“The advantages of a PHM are that it has a terrific

The PHMs resemble their civilian
cousins in using Boeing's unique, fully
submerged foils. These differ from tra-
ditional foils because the Boeing mod-
els are totally submerged, giving the
vessel a smooth ride even in rough
seas. Hydrofcils that just pierce the
water rise and dip with the wawves and
often bounce passengers around the
vessel,

The first Boeing Jetfoil *“flew” in July
1974, and the first commercial opera-
tions began in Hong Kong the follow-
ing year. Indonesia is already operating
one of the military models off its
coast.
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punch for a very small ship and it’s a difficult ship to
kill; it's a high-speed ship that can be deployed and re-
positioned very quickly,” Johnson says.
Last year, Boeing gave a dramatic four-week demon-
stration of the Jetfoil

] in southeastern Alas-
| ka’s Inside Passage,
in the Juneau area.
The Jetfoils
emerged
with fly-
ing colors:
They cut the time re-
quired by comven-
tional ferries for a
dl trip in half.

In the demonstra-
tions, the Jetfoil Aries
carried a total of
15367 passengers
on 97 trips without a single breakdown.

The Aries even won a special commendation for her
captain, Bruce Bryant, and crew. The Coast Guard pre-
sented the award because the Anies came to the rescue
of a ferry, the Majestic Alaskan Explorer, that had run
aground with 77 passengers aboard. Dozens of passen-
gers were carried safely back to shore by the Ares.

The PHMs themselves have also established some
preservice records. The Pegasus, commissioned in 1977
as a test vessel, has already logged more than 100,000

Large winglike bow foll, retracted
above, swings up on pivoted strut for
low-speed maneuvering, docking.
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LOWER LEVEL FOR ELECTRICAI
AND SUPPLY FACILITIES

nautical miles, a record for Jetfoils, during more than
5,000 hours underway. It also recorded the fastest
transit ever of the Panama Canal: two hours, 41
minutes in June 1979.

Ship above water
The foils of the new craft are artached to the hull by
a system of struts that lift the ship several feet above

Drawing shows bow and stern folis both ralsed and lowered.

the surface. The welded aluminum hull is not affected
by water-resistance friction. It takes a crew of 21 men
to keep a PHM on its military mission.

The five new hydrofoils that complete the current
fleet were built for 5272 million. They're commissioned:
Taurus, Aquila, Aries, Gemini and Hercules—all names
of mythological gods and stellar constellations.

Editcw. Deninis Eskow
Contributors: Robin Metson. Shefdon M. Gallager, Lamy Wood, Rae Ludwig




TECHNOLOGY

g AVIATION
Rocket bailout

ilots flight-testing new, high-

speed airliners have a prob-
lem. If something goes wrong,
they have no safe way of bailing
out. Fighter-type ejection seats
are impractical in big, enclosed-
cabin aircraft, and anyone at-
tempting to open a door and
Jjump would aimost certainly be
dashed back against a wing, en-
gine or tail surface.

Faced with this challenge, a
team of high-tech escape artists
came up with a scheme that’s
daringly ingenious, if slightly bi-
zarre. At the first sign of trouble, a
pilot moves to the nearest exit
door and hooks a lanyard to a
ring in the top of his heimet. He
then crouches down and pulls a
handie.

What happens next may come
as a shock, but could save his life.
When the handle is pulled, the
cabin door is blown off by explo-
sive charges and a rocket, trailing
the lanyard, is fired from a launch-

AUTOMATIC
DISCONNECT
LINKAGE
EIECTION
LANY ARL)Y

4 [ONE OF
% [HEEE]

d_ MANUAL
RIPCORD

e
HANDILE

er tube inside the doorway. The
rocket literally yanks the pilot out
by his head, hurling him safety
clear of the doomed aircraft. In less than five seconds,
the lanyard automatically disconnects and the pilot’s
parachute opens. [At high altitudes, chute deployment
is delayed until the crewman reaches a safe, preset
pressure altitude.)

The novel ballistic escape system, dubbed AWAY (for
Alrcrew Walk-Around Yankee|, was originally devised
for emergency use on test prototypes of the A300 Air-
bus. More recently, it has been installed on the new
Lear Fan, a sleek, turboprop corporate transport de-

ing jet fuel (see Lear’s Light Pusher, page 101, June
'81). The Lear Fan’s unusual configuration (photo be-

Pliot of disabled alrliner crouches in
die. Sequence at left shows how rocket

signed to provide near-jet speeds at haif the cost of us-

before pulling emergency ejection han-
FHTHM:H?MHMWTM.

low), with its huge Y-shaped tail assembly and rear-
mounted pusher prop, poses special bailout hazards,
making it an ideal candidate for the AWAY concept

While the system has not yet had to be used under
emergency conditions, it has been successfully tested
on the ground with dummies ejected from a 300-mph,
Jjet-propelled sled. Although the initial rocket pull is on
the pilot’s helmet, the actual force of the blast is trans-
mitted by cables to his chute hamess, so there’s no
strain on his head or neck. [The helmet anchor point
was chosen as the least likely to permit accidental foul-
ing of the lanyard during ejection.)

A typical AWAY installation consists of three rocket
launchers in an upward-angled stack,

132

New high-speed, turboprop Lear Fan has unusual Y-tall, Is undergoing flight tests.

each with its own coiled lanyard and
firing handle. Thus, up to three crew-
men can eject from a disabled craft in
rapid succession. Developed by Staniey
Aviation (now Stencel Aero Engineering
Corp.), the system is simple, compact,
easily installed and reasonably inexpen-
sive,

But sorry, folks, it's only for test pi-
lots. We ordinary passengers will
Jjust have to take our chances. .n,l
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CORVETTE
{Continued from page 128)

subframe and at the lower control arms
on each side. And the closer you look,
the more there is to see. There's the
aluminum propshaft, aluminum C-sec-
tion channal which ties the tranny and
imtegral differential cover and trans-
verse beam, driveshafts, hub carrier,
trailing links and lower tie rods. Low
unsprung weight? No problam.

The rear suspension has been rede-
signed to incorporate four trailing links,
The rear axle is located laterally by the
integral differential cover and trans-
verse beam. The beam is bolted to the
body on either side of the car at the side
rails. Bolted to this assembly are four
more transverse links: two control toe-
in and two contrel camber. Longitudi-
nally, four forged-aluminum trailing
arms locate the rear axle. The fiber-
glass rear spring hangs off the end of
the tranny covenbeam and is located at
the top of the hub carrier. To that is
added a stabilizer bar.

The front suspension is fairly
straightforward, except for the exten-
sive use of aluminum and the fiberglass
spring. [t uses unequal-length upper
and lower control arms, with the shock
absorber mounted on the lower arm
and located on top to a perch bolted to
the subframe. The steering rack has a
vary fast 13 to 1 ratio. Yet, even with all
this wizardry, and given the vehicle's
high-speed capability, there's very little
on-center feel at the steering wheel. At
elevated speeds we found the car needs
constant correction to keep it going in a
straight line.

The cockpit
The Corvette interior is as done up as
you could want. The seats are terrific.
They're well-bolstered, with adjust-
ments for fore and aft and rake, natu-
rally, plus air-bladder adjustment and
side-bolster adjustment. It's all power
assisted. There's a tiny air pump buried
in the seat that will inflate three pock-
ets in the lumbar support. Each pocket
can be deflated individually to suit you.
The dash sports a really spacey digital
gauge package in the best multihued
video games tradition. The speedo and
tach displays are right where you want
them, while oil temp, pressure, angina
temp and voltmeter are off to the right.
At Riverside Raceway, the Vetts
seams to live up to the advertised .06 g
cornering ability and the neutral han-
dling characteristics expected from its
ideal 50/560 weight distribution. The
car just flat sticks. It will inspire you to
attempt driving feats beyond the limits
of mortal man. But it does have limits,
You can induce trailing throttle
oversteer, which, depending on how
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you look at it, is good or bad, Leg it’
into a corner a little too hot, and
decide that maybe you don't have the
courage or the room to see it through,
lift off the throttle and the sudden
unloading of the rear will get you
sideways. That's not necessarily bad,
of course. You do want to be able to
steer with the rear wheels on occa-
sion. But it might be a big surprise to
someone who might not like to steer
with them. On a racetrack in a rear-
drive, understearing car, modulating
the throttle to get the nose pointed
where you want to go is often the only
way around. But the Corvette is so

neutral that at the point where past
experience tells you a 3,000-pound
car should be understeering, you've
actually got a lot more to go. Since its
limits are a lot higher than most driv-
ars would be willing to experience, it
will mean a re-education process.
The brotherhood of America’s only
true and pure production sports car
can stop fretting. Palmer, McLellan
and Chevy have produced a suitable
pad from which to launch another
decade of legends. And with Chevy's
renewed, albeit closet-bound interest
in racing, it should be an interesting
decade.

Once you have an air compressor
in your home shop, vou'll wonder
how you ever got along without it.
You can spray paint with it. You
can inflate swimming pear, toys,
auto and garden tractor tires. More
important, you can sandblast parts
and rivets in metal scams, You can
blow-clean fine mechaniems and,
with PM’'s unit, you can vacuum
pump your car's airconditioning
system prior to adding Freon—
something you can't do with most
ordinary air compressors, Finally,
this unit features a filter/water
trap—which is an optional extra on
most commercial air compressors,

PM AIR COMPRESSOR

You can do all these things with
this versatile 1-hp compressor and,
happily, you can build it for less
than $200. m

Compressor evacuates car's airconditon-
Ing system prior to adding new refriger-
ant (far left). At left, routine inflation of
tires saves trip lo gas station.

HOW TO ORDER PLANS

Send check or money order for $5.85
to Air Compressor, Popular Machanics
Plans Library, Box 1014, Radio City
Station, Mew York, N.Y, 10101. Allow
two to three weeks delivery; for first-
class mail send 75 cents extra.

Popular Mechanics s a publication of Hearst
Magazines, & division of the Hearst Corporalion.
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STRANGE BEDFELLOWS ON THE HIGH SEAS

(Continued from page 31}

hips and shouts, "I want them thrown
back now!"”
"But I still have to measure them and

“Wall,” he interrupts, jabbing a fin-
ger at the halibut on the deck, “then get
to work!"™

Beth returns to the pile at her knees,
unshaken.

“That was the fish manager. | go
through this all the time. The crew is
understandably paranoid—they know
tha Coast Guard is just looking for a
‘bust’ for possession of illegal spe-
cigs.”

Beth has been aboard the 18 Svezd
Viksm for nearly three months, work-
ing amid tons of dead or dying fish in
conditions that range from today's
spring-like state to hurmicane-force
winds, towering seas and temperatures
well below zero. She extended her orig-
inal tour “‘because I love it,"” she says,
Siill, she admits, "'It's grunt work."”

Factory at sea

Below decks, it's a different world,
hardly suggestive of the bowels of a
ship. The busy processing plant is a
space-afficient factory of conveyor belts

i American-caught cod and
pollock to deheaders, fillet machines
and flash-freezers.

In the center of the processing area is
an even stranger sight; standing over a
10-foot table, dressed in white cotton
smocks, white caps, white gloves and
masks are a line of men surgically
removing harmful parasites from the
flesh of the fish.

At the end of the factory line, carmied
aft by conveyor bealts, are the boxes of
18.5-pound bricks of frozen pollock fil-
lets which will end up in the world's
supermarkets or in fast-food chains as
fish sticks.

Later that evening, the Soviet cap-
tain, Nikolai Ivanovich Trushin, invites
the skippers of the American catcher
boats—the Great Facific. Ocean Har-
vester and Royal Atlantic—to his ship
for dinner. It is the first time any of
these Americans has been aboard the
vessel that has been processing their
hauls.

The weather has rapidly deteriorated
and a solid wet snow flies across the 18
Swvazd Viksm in horizontal sheets as the
Russian lifeboat brings the men aboard.
Nikolai, his black hair matted with ice,
greets his guests a little shyly in Rus-
sian and leads them to his stateroom.

Nikolai presents a resplendent
feast—borscht, lamb meatballs called
pilmeni, Bulgarian white wine and nat-
urally, vodka—for his American courn-
terparts, Jonas, John and Olaf. These
men, originally from the Norwegian
island of Karmoy in the North Sea and
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now living in Seattle, came to the Unit-
ed States because of the opportunities
in commercial fishing.

Eventually the conversation, con-
ducted by an English-Russian interpret-
ar, gets down to what they each know
best. The fishing has not been profit-
able, mostly undersized pollock that
will fetch only a penny and a half a
pound and good only as fishmeal. One
of the Americans suggests that the fleat
join the Viking and American No. 1,
American trawlers which are currently
combing the sea bed south of the Aleu-
tians Chain several hundred miles
away for cod. The three American cap-
tains discuss their proposal in an odd
mixture of Norwegian and English.

It is agreed; the Americans want to
head south. The request is translated to
Nikolai and a cloud passes over his boy-
ish face.

Nikolai proposes a toast. “Here's to
friendship among fishermen of all
nations and a hope that there are no
misunderstandings among men of the
sea.”

The next day, the wind backs from
out of the south, a sign that a storm sys-
tern is moving up the Chain into the
Bering. But despite the light snow and
the short steep chop, the fishing has
improved and the crews are jubilant.

Aboard the 18 Svezd Viksm, we
overhear another Soviet processing
vessel radio Jonas: ""The captain sends
his compliments on that haul. Pour
yourself a toast . . .

“No, no. | bad my toast last night. It
must have brought us luck.”

Nikolai, standing near the radio,
smiles privately to himsalf.

Bad-luck Viking

A few days later [ am on the Viking,
the American trawler which has just
returned empty-handed from the
grounds south of the Chain. Spurred by
reports that the other American boats
may have hit the motherlode of spawn-
ing cod up here in the Bering, they have
come to try their luck.

The Viking is a modern steel vessal
aequipped with tens of thousands of dol-
lars worth of the latest and most
sophisticated fish-locating equipment.
Yet despite the gear, there is as much
luck involved here as there is in sitting
in a bass boat with a bamboo pole in &
down-home fishing hole.

The Viking's skipper is Gary Bryant,
a thoughtful, well-spoken man with a
salty black beard and a quick smile. As
part owner and captain of the 120-foot
boat, Gary has pinned high hopes on
the joint venture with the Soviets. And
the Viking needs a few good hauls; its
luck has been marginal at best with
only a few productive days.

“The way [ see it, this joint venture is
a golden opportunity. The Soviets are
providing us with a tool to explore our
own fisheries. I'd like to see more Sovi-
ets and also Norwegians and the Danes
up here helping us process our catches
instead of giving all this fish away to
the Japanese.” He is referring to the
heavy concentration of Japanese ves-
sels with parmits to fish for the "under-
utilized" bottom fish found within the
200-mile limit.

After a 2V=-hour drag across the bot-
tom, picking up whatever is in the way
of the giant-mouthed net, Gary signals
the crew to retrieve the haul.

“"Doesn't look too bad,” Gary says
with forced indifference as the "“bag™
pops to the surface. It is apparent by
the dark cloud of sea birds hovering
over the net that it is a respectable
catch, Old-timers in the business say
you can tell the size of the catch by the
number of birds over the bag.

After the transfer to the Soviet ship,
we watch the hoisted bag spill its con-
tents onto the deck. The processing
ship has taken a distinct list on the side
where most of the Viking's catch has
been dumped.

“All right, eh? All right!” Gary
blurts, handing me the binoculars.

His crew on the deck below are hoot-
ing and hollering. Gary blows the ship’s
whistle, a saluta to his crew and to him-
self. The processing ship radios later
that the haul was mostly pollock.

"Yeah, ] see,” Gary radios back. His
disappointment that it was not more of
the higher priced cod is evident, for cod
fetches nine cents a pound. Pollock is
warth only a cent and a half,

Sabotaged by cod pots

¥et this haul was not as disappoint-
ing as one a few days earlier. Pulling in
the net is always exciting business, a
time when hope runs high. But there is
hardly anything more frustrating than
finding a yellow polypropylena rope
wrapped around the warps—the haul-
ing cables—before the net pops to the
surface. It can mean only one thing. We
had scooped off the sea bed two large
wire mesh baskets—cod pots set by
some fixed-gear fisherman. There had
been no markers to indicate that any-
one had set his gear in the area.

Ryk, one of the young crewmen
aboard the Viking, angrily slashed the
cod pots free with a razor-sharp fillet
knife; most of the day's fishing would
be forfeited while he and the others
rastrung the net.

Incidents of gear conflict between
trawlers which drag the bottom and
fixed-gear fishermen (crabbers, cod pot
fishermen, lobstermen) have always

{Plaase turn to page 138}
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Energy crunch creates new jobs
for trained technicians.

Learn at Home
in Your Spare Time
as NRI ns You
for Heating,
Air Conditioning,
Refrigeration,
and Solar Technology

As energy requirements
increase and supplies tighten, as
demands on established technol-
ogies increase and new ones are
developed, the need for skilled tech-
nicians will continue to grow. And
vou can get 4 head start in this
booming career field with NRI
home training. You learn in your
spare time, develop the professional
know-how and skills that help
vou move ahead.

Practical Training
Includes Professional

Vacuum Pump

Along with the basic theory vou
need, vou get the practical servicing
tips and actual “hands-on” experience
with NRI demonstration kits. You get
necessary working tools like a system
analyzer, leak detector, tubing and joint

tools, and more. You even get a top quality

vacuum pump, a professional “must” for

acuating and recharging refrigeration
systems properfy.

Includes Optional
Postgraduate Training

at York Institute
Graduates of NRI's Master

Course are eligible for a week of
resident training at the world-
famous York Institute. You'll get
+  concentrated training on advanced
industrial equipment under the
guidance of expert instructors.
There's no extra charge for tuition
or training materials. .. an oppor-
tunity only offered by NRIL

Send for Free
- Catalog...No Salesman

Will Call

Get all the details in NRI's
free catalog, It shows lessons,
equipment, and more about this
exciting, big field. NRI home train-
ing works, as over a million students
can tell vou. Mail the postage-paid
card today and take advantage of your
opportunities. If card has been removed,
write to the address below.

Or check out these other growing fields

Small Engine Repair

There's plenty of opportunity for the
mian who can service power mowers, ganden
tractors, chain saws, outhoards, mopeds and
other small engines. Training includes pro-
fessional tools and an actual 5 HP engine
vou keep, plus optional residence training
at the Tecumseh Factory Service School
at o extra charge.

Electrical Appliance Servicing

Good appliance people are hard to
find. NRI trains you for your own full- or
part-time business fixing everything from
refrigerators to toasters, Includes professional
tools and instruments.

Auto Repair and Servicing
A good mechanic can work just about
anyplace he wants. NRI trains you at home
from headlight to taillight with pro teols

included. Approved by Richard Petty, NRI
automotive consultant.

Building Construction

Save up to 50% building your own
home, et a better job, or even start your own
contracting business. Covers everything from
foundations to rafters with practical projects
emphasizing energy-efficient construction.

NRI Schools
MeGraw-Hill Continuing
. Education Center
il 3939 Wisconsin Avenue
€l
Hill |

Washington, D.C. 20016
We'll give you tomorrow,
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Phone 205/943-5081, Box 480, 90404, Depl. PM-33
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STRANGE BEDFELLOWS
{Continued from page [34)

gxisted in fishing grounds all over the
world. But because of the increasing
number of American boats as a result of
the 200-mile law, the gear conflicts
involving foreign ships off the U.S.
coasts have increased markedly.

In the Soviet port of Nakhodka, a
fishing town far from the border of Chi-
na and North Korea, Soviet captains
blamed the Americans.

“The Americans are mostly at fault
because they don't always mark thair
pots,” says [van Petrovich Samsonov,
who commanded a Russian fleet off the
Oregon coast in 1979,

“The Coast Guard tells us it is vary
difficult to demand these fishermen tell
where their gear is because there is no
law that says they must.”

New role for the Coast Guard

Enforcement of the 200-mile limit
law was mandated to the Coast Guard.
The service, traditionally known for its
heroic search and rescue missions in
waters that extend far beyond the 200-
mile limit, was also directed by the
Congress to enforce tight fishing quo-
tas now imposed on foreign fleets.

According to Coast Guard officials,
the most extensive enforcement of the
law is along the Alaska coastline, a
coast longer than the U.S. Atlantic,
Pacific and Gulf coasts combined.

1 spent nearly a month during the
maost brutal part of the Arctic winter on
the Bering Sea and the Gulf of Alaska
aboard the Coast Guard cutter Rush, a
sleak white-hulled ship armed with tor-
pedoes and secret antisubmarine war-
fare equipment. She had bean hurried-
ly dispatched from her home port of
Alameda, Calif., to enforce President
Carter's expulsion of the Soviet fleet
from the Bering during the Afghan cri-
sis. The fleet subsequently left without
contest and has not returned,

On board the Rush, sipping a careful-
ly measured ration of cheap brandy, [
reflect that in this generation without
herces, these men, most of whom are
still in their teens, risk their lives in a
mission of routine danger in the world's
wildest seas—far beyond the knowl-
edge of anyone back home. And all to
enforce the FCMA.

At one of the finer seafood restau-
rants in the old whaling port of Mystic,
Conn., tilefish, a flaky white bottom
fish, is priced at $12 a serving. The por-
tion on my plate is only one of several
that will be served from the same fish.
The fisherman probably was paid
somawhere in the neighborhood of 30
cents for the whole fish. But then again,
that's 30 cents more than the fisherman
ever realized before from the depths of
the ocean. ™
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HIGH TECH FOR ROBIN HOOD

{Continued from page 83)

ing style. They offer factory-tapped
holes to accept stabilizers, bowsights,
bow guivers and adjustable arrow
rests. Lightweight, skeletonized metal
or hard-plastic eccentric wheals
produce the most efficient energy
release during a shot.

Fortunately, such two-wheel com-
pound bows are less expensive than
most four-wheel and six-wheal bows—
primarily because they have fewer
parts and require less manufacturing
and assembly cost. Almost all of this
country’s top tournament archers cur-
rently use two-wheel compound bows
by wvarious domestic manufacturers.
The majority of hunting archers have
followed suit with similar bows, appro-
priately camouflaged at the factory or
at home. In addition, several large
archery companies like Jennings, in
Valencia, Calif, now offer two-wheel
compound assembly kits with do-it-
yourselfers in mind.

Frimary goal of most modern bow
manufacturers is producing ever higher
arrow velocities. Serious target archers
demand top arrow speed to minimize
wind drift and maximize flat trajectory,
and most modern bowhunters prefer
flat-flying arrows, as well, to allow solid
hits at unknown ranges.

A compound bow can be made faster

in two basic ways. First, limb and/or
wheel design can be refined to store
more energy and minimize energy loss
during a shot. Second, arrow weight
can be reduced to step up projectile
velocity. Bow manufacturers have been
experimenting with lighter, snappier
limbs made with graphite and maple
laminations, but many of these have
proven far too fragile and expensive for
practical use. And at this time, conven-
tional round, compound wheels with
needle bearings or solid bearings of
turcite, brass, or similar low-friction
material may be as fast as they are like-
ly to get. As a result, compound manu-
facturers have recently turned to new
eccentric-wheel shapes and so-called
“overdraw’ handle designs to increase
arrow velocity markedly.

The average two-wheel compound
bow, matched with an appropriate alu-
minum arrow, shoots that arrow about
200 feet per second (f.p.s.). By contrast,
an average modern recurve bow of
comparable draw weight shoots the
same arrow at about 180 fp.s. and a
laminated-limb longbow shoots the
same arrow at about 160 f.p.s.

Bow manufacturers have successful-
ly increased average arrow speeds dur-
ing the last two years by replacing con-

{Please tum to page 140)
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ventional round wheels with egg-
shaped cams that drop off in draw
waight more abruptly near full draw
and, therefore, store more bow-limb
energy. The new generation of cam-
bows, which include Bear's Delta-V
and several models by York and Preci-
sion Shooting Equipment, cast arrows
an average of 10 to 15 percent faster
than comparable round-wheal com-
pound bows, using the same handle ris-
ers and limbs. Cam-bows tend to be
noisier to shoot than round-wheel
bows, and at this point seem less accu-
rate. However, they currently produce
the ultimate in snappy shooting perfor-
mance.

Another bow modification which
promises to be popular with hunters is
the overdraw bow, which features a
grip well forward of the arrow rest.
Martin Archery has been a pioneer in
this particular design endeavor.

An overdraw bow allows the archer
to shoot a shortened arrow which, in
turm, produces superior arrow velocity.
Not only is a truncated arrow much
lighter in weight than a full-length
arrow, it is also much stiffer. This lets
an archer use a smaller, thinner-wall,
overdraw armmow than normally recom-
mended for his draw weight on conven-
tional shaft-selection charts. The short-
er, lighter weight armrows shot from an
overdraw bow produce an ultraflat tra-

W
e F 2

\ ront, upper imb, lower

\ limb, and left and right

stabilizer weaights,

'C)_ plus adjustable cable

guard and sight

are add-ons for

C-One bow from

‘ Hoyt Archery,
\ \ in St. Louis.




jectory. Overdraw bows tend to be less
accurate than bows with conventional
handle risers because arrow-rest
torque during a shot is accentuated by
the frontal orientation of the grip. For
this reason, the overdraw isn't popular
with serious target archers.

Recurve bows and longbows, with
modem fiberglass-and-wood laminated
limbs, are faster and smoother to shoot
than anything made before 1960, yet
such bows are enjoying only limited
popularity. Today, the compound bow
is clearly the odds-on favorite.

One product of interest to archers is
the compound crossbow, recently de-
signed by Precision Shooting Equip-
ment of Tucson, Ariz. This adaptation
of the conventional crossbow shoots
bolts with sizzling speed, an advantage
for the hunter. Crossbow hunting has
recently become legal in several states.

Arrows

As with bows, advances in modemn
arrow design have been made with
speed and trajectory in mind.

The XX75 and X7 aluminum-alloy
arrow shafts introduced some 20 years
ago have almost completely supplanted
older style cedar and fiberglass shafts,
primarily because aluminum can be
drawn in tubular form, tempered and
straightened with a rigid uniformity

unheard of in other less consistent shaft
materials. Tubular aluminum arrow
shafts also tend to recover more quickly
when they leave a bow, bending slight-
ly from side to side after the initial
thrust of the bowstring, but not with
the prolonged, exaggerated sluggish-
ness of a heavier, whippier shaft of
wood or fiberglass. The quick-recovery
characteristic of aluminum arrows has
proven especially desirable with com-
pound bows, which tend to slam an
arrow harder in the back end and thus
increase initial arrow flexing. Owver 30
sizes of aluminum arrow shafts are
available to hunters and target buffs.

Additional major improvements
made in recent years include durable,
waterproof plastic fletching; nocks
which snap to the bowstring for conve-
nience and safety; threaded female
arrowhead adapters in the ends of
arrows instead of the older style, glue-
on arrowhead tapers; plus durable, ood-
dation-free, hard-anodize finishes on all
aluminum shafts.

But shaft manufacturers are con-
stantly working toward improvements.
At present, the most promising and
innovative shaft experiment is the alu-
minum/graphite combination. This de-
sign is currently being tested by Easton
Aluminum of Van Nuys, Calif.. the
world's largest arrow-shaft maker.

The aluminum/graphite shaft con-
sists of a thin tube of high-tensile alu-
minum alloy coated with lightweight
carbon graphite. Such a shaft has the
stiffness required for accuracy, while
weighing less than a conventional alu-
minum shaft of the same rigidity. The
result is flatter arrow trajectory coupled
with guicker bend-recovery—hoth of
which give better target scores for dis-
criminating archers. Because alumi-
numy/graphite arrow shafts are relative-
ly fragile and costlier than the best alu-
minum target shafts, they are likely o
remain a low-production, special-order
luxury of tournament competitors.

Shooting accessories

The wide variety of extras available
at archery stores supposedly enhance
hunting and target accuracy. Some
work as advertised, and some don't.

Bowsights have been around for
many years, but modern sights are bet-
ter than ever. The best hunting models
are solid, all-metal designs with four or
five sight pins to be set for various
shooting distances. Compact electronic
sight pins that allow pinpoint aiming in
low-light conditions are popular. Tar-
get-shooting sights generally mount
well out in front of a bow's handle riser
to ensure sight definition, and usually
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HIGH TECH FOR ROBIN HOOD
(Continued fram page 141)

feature micrometer-click adjustments
for windage plus instant vertical adjust-
ment 1o match any range. A majority of
serious tournament shooters use 2-
power or 3-power scopes on their sight
bars instead of conventional sight
pins—a practice which ensures exact
aiming at distant bull's-eyes.

Bow stabilizers, spring-loaded arrow
rests, bowstring peeps and similar gad-
gets are proven bow-shooting aids. The
mechanical bowstring release is rela-
tively mew, and improves shooting
accuracy dramatically. Favorite designs
today are smooth and dependable. A
bowstring release grips the string just
below the arrow nock and allows the
archer to shoot by pulling a trigger or
pressing a button. Free-style archers
find this gives shooting consistency
that's impossible to get with conven-
tional, three-finger release. The most
commaon, the so-called “rope release,”
holds the bowstring with a torque-free
loop of nylon cord and lets go with little
or no noise. A mechanical release is
slow to use, but many bowhunters are
using various models for long-distance
shooting.

The optical rangefinder is perhaps
the most important aid to appear dur-

ing the last 10 years. A primary buga-
boo has always been the arrow’s dra-
matically arching trajectory which re-
quires shooters to know range within a
yard or two. Today, the worry of shoot-
ing at unmarked distances is largely
past. Ultra-accurate, triangulation-type
archery rangefinders are available at
reasonable cost. The Model LR-80 from
Ranging Inc., East Rochester, N.Y., isa
typically good design, allowing an
archer to estimate distance within half
a yard at 80 yards.

Bowfishing equipment

A dramatic recent change has also
been the improvement in modern bow-
fishing equipment, due in part to the
popularity of tournaments similar to
bass fishing contests. Bowfishermen
vying for prizes have scrapped old-
style, drum-type bow reels, sluggish
nylon line, inconsistent solid-fiberglass
fish arrows and crude, one-piece fish
points with heavy-wire barbs.

The seripus tournament archer bent
on taking record numbers of carp, gar,
or similar rough fish generally uses a
two-wheel compound bow, and a large-
capacity, pushbutton bowfishing reel
mounted on the front of the bow, hold-
ing small-diameter, pecfectly round Da-
cron cod-fishing line in the 70-pound
range. This attaches to an ultra-accu-

rate, heavy-wall XX75 aluminum bow-
fishing arrow with a special screw-in
nock which holds the line, and a sharp,
streamlined fish point with spring-load-
ed barbs that retract for instant release
of a fish once it's been landed. Such a
setup is accurate to 20 yards.

Miscellaneous gear

Just about every phase of hunting
and target archery has improved dur-
ing the early 1980s. Camouflaged, dull-
anodized finishes are available on alu-
minum items like tree stands and hunt-
ing arrows. Quiet, durable wool clothes
in camouflage patterns can be treated
with a great variety of cdor-masking
scents like acorn, skunk, apple, sweet
corn, doe-in-heat, earth, pine and oth-
ars. For target shooting, portable target
butts are made of lightweight materials
like self-healing ethafoam.

As archery becomes increasingly
popular and egquipment continues to
improve, some revolutionary new bow
design could change the complexion of
the sport. But now, manufacturers con-
tinue to perfect the excellent com-
pounds with faster limbs, more effi-
cient cams, overdraw handle risers and
the like. Coupled with these are the
lighter, faster arrows and improved
bow-shooting aids. Archers never had
it 50 good. ™
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COUNTRY WEATHER VANES
{Continued from page 100}

Surform tool. Following the drawing
and the color photo, use rasps and a
whittling knife to shape the stag body
{edges) realistically. A handheld grind-
er such as a Dremel or Foredom tool is
very helpful. Sand the work smooth
with medium-grit (B0) sandpaper; how-
ever, don't sand away the detail.

Distress the stag in the following
wWay to ensure an antique appearance.
Tap at random with the ball end of a
ball-peen hammer. Test on scrap wood
to determine the amount of force
required to make a smooth dent. The
marks should be distinct. Use care on
the tail and legs to awvoid breaking
them. Use an icepick or awl to add some
“bullet holes™ like those found on many
antique vanes.

Shaping the antlers

It's masiest to shape the antlers with
& hand grinder, but you can use a whit-
tling knife if you prefer. Alternate the
direction of the antler tips to achieve a
three-dimensional effect (when viewed
from the front). Shape the bottom of the
antlers into a flat, angled pad. Counter-
bore for & No. 6 flathead screw. Cut a
Y1s-in. mortise into the head at the ant-
lers’ attachment point.

Bore pilot holes in the head for the
attachment screws. Set the antlers
aside.

Cutting the base

To make the base, first cut the two
wood pieces that form the roof. Nail
them together with 4d common nails.
The ball resting atop a rectangular base
is carved from a single piece of 4x4.
You can subsitute a ready-made gate
post finial, if preferred.

Before you shape the ball, bore the
hole for the metal rod that holds the
stag. Then mark off the ball area. You
may want to round off the edges and
corners with a sabre saw before shap-
ing the ball with a whittling knife or
carving tools. Or, you can turn the ball
and rectangle from a single block of
4 x4 stock. Shape the ball on the lathe,
remove stock from lathe and shape the
rectangular base, using saw and hand
tools. Then cut a 90° V-shape into the
bottom of the rectangle to fit it over the
roof.

Cut a 3%-in.-dia. ¥ 8%%-in. metal rod.
Position the rod wvertically under the
stag so it touches the stag's front hoof.
Bore a hole for the rod in the stag.

Cut & ¥s-in.~dia. ® 20-in. dowel with
tapered ends according to the drawing.
Bore a Y&-in.-dia. hole in the dowel for
the metal rod. Install the dowel on the
rod. Secure the dowel to the metal rod
with epoxy adhesive; secure the dowel

(Please turn to page 144)
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COI.INTH‘T WEATHER VANES

to the stag's hind hoof with white
glue.

Painting the stag

The weather vane was finished using
Rust-Oleum paints; the catalog num-
bers for the paints that Adam used are
in parentheses next to the colors. Apply
the paint with a brush except as noted.
First, paint only the roof with flat black
paint {No. 7776). Apply two coats of
paint.

The metal rod, wood dowael, sars and
antlers are painted with the same color
mixtune: a black-green-bronze mix of
flat black, sunset yellow (No. 7745) and
hunter green (No. 7738). Daub the
paint over the entire surface with a
“sponge’” of Turkish towel wadded into
a ball.

Immediately after you apply the
paint, add a little more yellow and
green to lighten the mix. Blend this
lighter color on about 80 percent of the
antlers, dowel and rod for varation.
The tips should be lighter than the rest
of the antler. When they are partially
dry, rub with steel wool through the
paint on the ridges and tips back to the
wood to create a bone effect.

To finish the stag and the ball, spray
three coats of copper metallic paint (No.
7714), or enough to make a shiny sur-
face. Let the paint dry thoroughly after
the third coat.

Apply artificial beads of “solder” at
the neck, tail base and points where the
legs join the body, using a tube of plas-
tic aluminum repair material such as
Devcon AL-40. This gives the appear-
ance of metal seams. Let this dry for
approximately 10 minutes.

Mix some water putty (such as Dur-
ham's) to a thick consistency. Apply it
to the stag and ball, completely cover-
ing the metallic color, but not filling in
the details. Set the pieces aside for sev-
aral hours until thoroughly dry.

Attach the ball to the roof and install
the stag on the finial.

Mix a flat, dull yellow-green mixture
using a flat white (No. 7790) as the
base with smaller amounts of hunter
green, sunset yellow, and touches of
black and royal blue (No. 7727). Look at
the color photo of the stag and a piece
of weathered copper if available to get
an idea of the shade. Brush the green-
ish mixture over the stag and the fini-
al,

While the paint is still wet, dip the
same brush or rag into a bit of flat black
paint and lightly into a thinner such as
turpentine. Touch the stag along the
top edge across the body, tail, top edge
of the legs and head, allowing the
thinned paint mix to run down through
the wet green mixture. Don't try to

144

touch up the runs. If too much black
appears for your taste, quickly apply a
little clear thinner at the top edge.

The dull black discoloration often
appears on the under edges, under the
jaw line, crotch, knee bend and at the
lower edges of the solder seams. The
results should leave some of the green
mixture with light black “rain” marks
and some whitish water putty showing
through. The thinner should drip down
on the roof, as wall.

Lat the stag dry for several minutes.
Then hold a toothbrush dipped in black
at a 60° angle to the stag, push the bris-
tles back with your finger and let them
spatter the stag. Do this only once on
each side. Let the paint dry thorough-
Iy.

Finally, if desired, use triple-O steal
wool to reveal tiny amounts of copper
on the hoof edges, tail tip and ridge of
the nose. Also use steel wool to reveal
the solder seams.

Secure the antlers with screws, Then
fold the metal ears and attach them
with an upholstery tack.

2 Locomotive

You can make the locomotive of metal
roof flashing, It's commonly available
at lumberyards and home centers.

Draw a grid of 2-in. squares on
paper. Following the pattern on page
101, pencil in the locomotive outline,
When you are satisfied, cut out the pat-
temn. Tape it on the flashing and scribe
around it with a nail. Note that the
smoke is a separate piece of metal
attached by machine screws.

Cut out the metal. First, clear metal
away from the cormners and other tight
places with a drill. Then use a sharp-
ened steal chisael, a scroll saw or a jew-
aler's saw to cut the lines.

File away the burrs, leaving some of
the roughness for a hand-crafted ap-
pearance, Flatten the metal by laying it
on a concrate surface and pounding the
edges with a mallet or hammer. Go
over the surface lightly, tapping to cre-
ate slight dents to further the antique
appearance.

Cut the bar stock to length and posi-
tion it on the lower edge of the locomo-
tive. Mark and drill through both pieces
of metal for the machine screws.
Installing one machine screw before
making the remaining holes will avoid
offset holes.

Make the stop for the vertical rod
from a 11-in. angle brace. Cut off %
in. from one side. This should remove
any holes on that side. Use a file to
round off the comers. Drill and attach
the angle brace.

Cut two sheet-metal straps to hold
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the rod in place. Rest the rod on the
work surface and shape the straps over
the rod with a hammer or mallet. Use a
chisel to form a clean angle at the point
where the strap meets the locomotive
surface.

Position the rod against the angle
brace. Use a square along the edge of
the bar stock to make sure that the rod
is perpendicular. Position the straps
and bore or punch holes with a nail for
the machine screws. Drill holes and
secure the smoke in place with machine
SCrews,

Constructing the base

To give weight to the base, Adam
Peck made it of a scrap piece of butcher
block. But any piece of dense hardwood
will do the job. If you use lighter pine,
enlarge the base to support the vane.

Cut the base to size and round all
edges lightly with a rasp. You can dis-
tress the base by striking the wvisible
sides flat against a rough concrete sur-
face.

Use a drill press or drill guide with
your portable dnll to bore a plumb hole
centered on the block for the rod. Test-
position the vane and rod to assure sta-
bility before proceeding.

Cut enough railroad ties to cover the
length of the base. Place them 1% in.
on center. Cut rails and round their top
edges with sandpaper. Lay the rails
inside the nailheads on the ties.
Finishing the locomotive

Brush two complete coats of metal
primer (Rust-Oleumn’s No. 769 or other)
over the train, rod and base. Apply the
second coat as soon as the first is set
enough not to lift. Lightly brush away
runs or drips on the surface. Leave
drips and beads of paint along the
edges. Leave any puddles on to alliga-
tor. However, do not leave runs on the
surface.

When the primer is set enough so it
won't lift (about one hour), apply two
heavy coats of flat black paint (No.
7776) in the same way you applied the
primer. Let the paint dry thoroughly—
about 48 hours.

To achieve a weathered look, apply
the following techniques sparingly:

B Use a wooden spoon or wooden stick
to knock off beads of paint. Strike the
edges and machine screws to reveal
s0me prime coat.

B When dry, wash the piece with
detergent. Test a spot using a strong
cleaner and a scrub brush.

B Dust wood ashes on and wipe them
off to achieve a “patina.”

B Bend the points of the arrowhead
and straighten them so a crease is visi-
ble.
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3 Sloop America

The sloop America is composed of a %4
in.-pine hull, dowel masts and booms,
and sails made of roof flashing or other
sheet metal,

Begin work by drawing a grid of 2-in.
squares directly onto the pine stock and
sketching in the hull (see drawing,
page 100). Cut out the hull and the two
cabins. Then carve the bow and stem
shapes with a hand grinder or a whit-
tling knife. Sand the parts smooth with
B0-grit abrasive.

Use a drill press to bore the mast and
shaft holes according to the drawing.

MNote that the holes line up. However,
do not bore through the wood; make
separate holes.

Drive 4d finishing nails into the hull
as shown in the drawing. Bend the nails
over so you can attach sail wires to
them later.

Making the masts

Cut the main mast dowel]. Shape tha
ball on top. The gaff fits into an angled
hole in the main mast. To bore the hole,
insart the dowel in a V-block holder
made of scrap wood. Bore the hole on a
drill press. Glus the mast in place with
white glue.

Cut the top mast. Taper it to shape at
the top and cut away the surface next to
the main mast for a flush fit. Carefully
cut a Ye-in. notch in the top mast to fit
the topsail.

Glue the top mast in place. Wrap the
masts together with 26-ga. or other
light wire and tuck in the loose ends
neatly. Embed the end of the wire in
glue; wipe off excess gluae.

Cut the main boom. Attach it to the
main mast with wire as shown in the
drawing.

Cut the gaff and taper the free end.
Reduce to ¥e-in. dia. the end that is
inserted into the main mast.

Cut the bowsprit, taper its free end
and shape the other end according to
the drawing. Bore a “ie-in.-dia. pilot
hole, then glue and nail the bowsprit in
place with a 4d finishing nail.

Shaping the sails

On paper, carefully draw a grid of 2-
in. squares to use in enlarging the four
sails and the America banner patterns.
Sketch in the sails and banner, then cut
out the patterns. The flag and mainsail
are one piece.

Tape the patterns to sheet metal,
scribe around them with a sharp nail
and cut out the sails and the banner.
Use a sharpened steel chisel, a scroll
saw or a jeweler's saw.

File away the burrs. Flatten the metal

(Plaase tumn to page 145)
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WEATHER VANES YOU CAN MAKE

{Continued from page 145)

if needed by laying it on a concrete sur-
face and pounding the edges with a
mallet or hammer.

Create ripples in the flag by tapping
with a mallet or hammer over a 6d fin-
ishing nail. You might try this on scrap
metal first 1o get the feel and master
the technique. Shape the furl in the
banner by bending the metal with nee-
dlenose pliers.

Fastening the sails

Begin securing the sails to the masts
and booms. First bore holes in the
mainsail for the reefing wire and wire
to attach the sail to the gaff, main boom
and main mast. Use a sharp nail to
maka the holes.

Artach the mainsail to the main mast
with wire loops. Cut oversize wire
lengths, feed them through the sail,
twist them snugly to the mast to secure
the sail, then cut the wire close to the
loop. Attach the mainsail to the main
boom in the same manner. Leave it free
of the gaff.

Bore artachment holes in the topsail.
For the moment, attach the topsail to
the top mast with a single loop of wire
at the top. Attach the gaffto the top and
main sails with one wire running
through both sails and around the gaff.
Attach the remaining wires to the top
mast.

Artach the mainsail wire from the
main boom to a 4d finishing nail bent
over behind the aft cabin.

Bore attachment holes in the jib.
Using the jib to locate the spot, bore a
hole through the top mast for a wire to
secure the jib. Fit the wire through the
top of the jib and secure it temporarily
with a small twist.

Thread the loose end through the
mast and leave it unsecured for now.
Wire the lower rear foot of the jib to a
bent 4d finishing nail at the bottom of
the mast. Bore under the bowsprit 1o
attach wire to the forward foot of the
jib. Secure the wire. Bore three attach-
ment holes in the foresail and secure it
in place with wires.

Attach the banner by wrapping it
around the top mast and tapping it with
a mallet to form a collar. Wrap the ban-
ner so the tabs fold across the back
side.

The banner should swing fresly on
the mast; it is removed for painting.
Feed resfing wires through the main-
sail and flatten them against the sail.

Constructing the base

The sloop base is a lighthouse which
rests on a stand with an octagonal cap.
Lay out and cut the front and back of
the stand, make the V-grooves and ease
the top corners. Cut the stand sides,
Glue and nail parts together with 4d
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common nails. Lay out and cut the
lighthouse from a 4 ¥ 4. Use a drill press
to bore a Y-in.-dia. hole for the shaft.

Mail the cap to the bomom of the
lighthouse. Place this assembly on the
stand and nail through the cap.

Cut the pieces for the “N,” which
designates North. Glue the parts to-
gether. After the glue has set, glue the
M to the lighthouse and temporarily
tape it in place. Cut the connecting
dowel.

Finishing the sloop

Apply the following Rust-Oleum
paints (catalog numbers in parenthe-
ses) or oil-base paints with a brush.
First, brush two coats of flat white (No.
T790) over the antire weather vane,
including the base, The paint should fill
the space around the wires and nails;
however, don't let it run. Let the paint
dry overnight.

MNext, remove the banner and paint it.
Paint the ground first and let it dry. The
ground is regal red (No. 7765), the let-
tering and stars are sunset yellow (No.
7745) and there are touches of black
(No. 7770).

Begin from the top and paint the
sloop: First paint the flag with regal red
and royal blue (No. 7727). Then paint
the sails a sand color (No. 7771). The
hull is gloss black, the cabin sides are
hunter green (No. 7738) and the cabin
tops are gloss black. Let the hull dry
before painting the waterline regal red.
Add other touches of color, following
the color photo,

4 Indian and bear

The Indian and bear weather vane is
made of ¥-in. pine stock. Its features
are carved in low relief.

Begin work by drawing a full-size
grid of 2-in. squares on cardboard.
Draw in the Indian and bear with the
ground underneath them, the arrow-
head and the feather (see plan, page
101). Cut out the patterns and trace
them onto wood.

Cut out the designs with a scroll or
band saw. Or rough-cut the figures
with a sabre saw and finish with a cop-
ing saw.

Use a whittling knife, carving tools or
a hand grinder to shape the headdress
and to cut low reliefs into the surface to
outline the details. [t is easier to handle
the pieces if you separate the bear and
tha Indian.

In shaping the headdress. start with
the front feather, after the plume at the
top of the bow. Round it off in an arc to
the right. Then carve out a slight con-
cave shape to create the appearance of
the feather bending. Carve as much or
as little as suits you. Repeat down the
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headdress, shaping the tips in alternat-
ing directions.

The rest of the carving on the piece is
low relief. For example, the headband
rests over both the headdress feathers
and the head. Therefore, carve the
feathers and the head slightly down to
meat the headband; shear-cut the
headband to meet the feathers and the
head. The same applies to the neck
band, arm and leg.

Carve the plumes at the legs and on
the bow to a point. Cut in at the base to
form the plume shape.

Carve the arrowhead to a point.
Round and smooth with 80-grit abra-
sive all of the uncarved outer edges on
the piece. Simply round and smoaoth the
bear.

Mark and bore holes for the eyes of
both the bear and the Indian. Mount the
two in U-channel stock. Drill and set
machine screws. Installing one ma-
chine screw before proceeding will
avoid offset holes.

Carving the arrow

Carve the large arrowhead to a sharp
edge all around. Cut concave shapes
into the surface. The "cutting” edge of
the arrowhead should follow the mid-
line of the material.

Whittle the tail of the arrowhead
down to Ys-in. width to fit between two
pieces of half-round molding that form
the arrow shaft. Whittle a fin along the
top edge of the tail feather to V& X Y2in.
deep. It will fit between the two pieces
of half-round. Then cut the molding to
size.

Shape the lower part of the tail feath-
er to a thin edge. Glue the flat surfaces
of the half-rounds with white glue;
clamp together lightly in the center.
Quickly slip the amrowhead and tail
feather in place. If necessary, carefully
tack-nail the parts.

Coat a shoelace with glue and wrap it
tightly around the shaft at the base of
the ammowhead., Wrapping should be
slightly irregular. The last wrapping
should crisscross on one side. Use a
pocket knife or other tool to slip the
loose end of the lace under one of the
wrappings. Wipe off any excess glue.
An additional clamp behind the shoe-
lace may be required to close the shaft.
Set the arrow aside to dry.

Bore two holes through the channel
into wood for Y-in.-dia. threaded rods
which attach the arrow. Lay the arrow
in place next wo the channel and mark
for the two Ye-in.-dia. rod holes. Drilling
will be through the glue joint, so be
sure the glue is dry and the arrow is
stable.

Thread the Y&-in. rods up through the
arrow shaft into the base of the vane.
Fit plain or capnuts on the rod ends.
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Once they're in place, lightly file the
threads smooth.

Finishing the piece

Use three colors of Rust-0Oleum or oil
paints on the weather vane: flat black
(No. 7776), flat white (7790) and terra
cotta (7759). Numbers are Rust-Oleum
catalog numbers.

Brush terra cotta onto the face, arms
and upper legs of the Indian and on the
ground and arrow shaft. Apply white to
the headdress feather, tunic body, leg-
gings, plumes and arrowhead wrap-

pings. Tips of the headdress feathers,
headband, tunic trim, bow, bowstring,
legging trim, arrowhead and bear base
are black. Follow the photo to paint oth-
er details.

The paint should fully cover the area
you are working on so that no wood
grain or knots show. Apply several
coats of each paint. Wait an hour
betwean each coat until the paint sets.
Let the entire piece dry for 48 hours
after the last coat is applied. Carefully
tone down the white if desired by wip-
ing with fireplace ashes. P
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MAKE YOUR OWN WEATHER FORECASTS

{Continued from page S7)

entific, Barrington, N.J. 0B0O7), I
beat three local forecasters with nesdt-
day predictions in my neighborhood
four times over a three-week period.
(The pros differed in their forecasts
only once, a strong indication that their
approach is scientific.)

Of course, | couldn't predict the
weather for midtown Manhattan, the
forecasters’ home base, which is 15
miles away. But the professionals
could. And they were accurate to within
&° F. on 20 out of 21 days—far better
than my record for my local weather.

Try forecasting the weather using
the most basic equipment or PM's chart
on page 97 and you'll soon learn the
pleasuresofbeingright, while develop-
ing a profound respect for the belsa-
guered TV forecaster.

Just by using your senses, you can

make surprisingly accurate predictions.
At the next full moon, you may be abla
to impress your friends by calling the
next day's weather based on the pres-
ence or lack of one or more halos. No
hala and clear skies probably foretell a
clear day ahead. A large halo in clear
skies indicates a warm front is moving
in and rain is on the way. The halo is
formed by cirrus clouds, those high
webby visages that ride the top of a
warm front. In warm weather, a double
halo, or two decks of clouds, indicates
that a long-lasting rain is due. The dou-
ble halo is a bit less accurate sign in
cold weather. (You can spot halos on
half-moons and even gquarter-moons
after you get some experience.)

While halo-watching is useful, there
are more sophisticated ways to use the
clouds as indicators. By knowing the

Building Heathkit's Digital Weather Computer

To build Heathkit's ID-4001 Digital Weather
Computer ($§399.95) you won't need much
knowledge of electronics or metecrology,
though the kit makes it easy to learn a littla
about each. When you uncrate the parts,
you'll find everything laid out in good order,
beginning with a very clear, easy-to-check
parts inventory. The manual even opens

barometric readings
in Heathkit weather
station. Behind the
SBNs0rs are the
LED board, with
the displays, the
CPU board with the
station’s memory,
and control pane!
board. Powsr supply
board is not shown, |

with a course on how to use solder, which
may come in handy.

In the 28 hours or so it took me to inven-
tory the parts and assemble and calibrate
the set, [ found only one flaw. In the assem-
bly instructions for the ceniral processing
unit (CFU) board—the computer's memo-
ry—there's a diode called for in the middle
of the board. But, on that same spot on the
board itself, | found stamped information
calling for a capacitor. Double-checking the
schematic, | found it was, in fact, a capacitor
and not a diode that was required. (Don't let
words like capacitor and diode throw you;
the plans have pictures and step-by-step
instructions.) PM’s Heathkit was an early
set. Current modals have an updated set of
instructions that have cleared up the confu-
sion.

The rest was smooth sailing. The set pro-
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vides readings for barometric pressure,
wind speed and direction, indoor and out-
door temperature, time and date. All read-
outs—which appear on an attractive and
fun-to-use board—are digital, using light-
amimting diodes (LEDs). The unit operates
on household current (110 or 220 v.a.c.), but
can also run on battery power in a blackout

or on 8 boat. The electronics are laid out on
four boards: LED; CPU, including the micro-
processor chip; power supply; and control
panal.

All components are spaced wide enough
apart to prevent short circuits from acciden-
tal solder connections.

The Heathkit is designed to interface with
any general-purpose computer, allowing
you to chart long-range patterns and set up
expariments. The weather sansors came on-
line almost immediately after startup, and
gave faithful readings.

To build the weather station, you'll need a
25 to 40 w. soldering iron, wire strippers,
pliers, long-nosed pliers, diagonal cutters,
14" and V4" screwdrivers and a Phillips head
screwdriver. The kit also suggests you have
& desoldering bulb handy, but if you're care-
ful, you won't need ane.— Angs! Vargas
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relative ahitude of clouds and the
changes in wind direction, you can pre-
dict the weather as far as two days
ahead. In fact, one of the most popular
amateur tools, Pocket Weather Trends’
Pocket Weather Forecaster, bases its
very reliable forecasts on cloud and
wind-change data.

The $3 rectangular cardboard com-
puter, available in many book stores,
lists six different types of clouds by
height and thickness. In a slot that
accommodates wind data for five
regions of the nation, you insert one of
five cards appropriate for your area. If
you live in the Northeast, for instance,
and you have scattered, puffy vertical
clouds overhead, you match those data
to the wind direction. If the wind is
blowing from the east, the card says to
axpect showers within 38 hours from
May through October, or increasing
cloudiness the rest of the year.

Another outstanding and simple
weather calculator is the $9.895 Sager
Weathercaster. Another Edmund offer-
ing, it has a chart with a circular slide-
rule-type dial. Match up current wind,
barometer and sky conditions, and the
Weathercaster will give you tomor-
row’s weather with almost 100-percent
accuracy. [ used it along with my Cap-
ricorn, which has a built-in baromaetar,
indoor and outdoor temperature sen-
sors, wind speed and direction meters
and a wind-chill meter. The Capricorn
gave me the barometric and wind-
direction data | needed to compute on
the Sager dial.

Creating a weather station

Beyond the naked eye and analog
calculator systems are the complete
weather stations. You can build a
microprocessor-based Heathkit system
for $399.95 (see page 148); buy a com-
puterized weather station of profes-
sional quality for about $1,500; or build
an excellent system out of mechanical
and electronic components for from
%50 to $500.

“My brother-in-law built me a
Heathkit and | use it at home all the
time, but the Rainwise system is com-
ing into the studio,” says Carey Kinsey,
meteorclogist for WBLE-TV in Bangor,
Me. "It has more weather variables
than any of the other systems.”

The $980 Rainwise system (from
Rainwise, Bar Harbor, Me. 04608) uses
a slender board to flash output from
sensors that give the most important
weather data, as well as degree days—
the measure of how often and for how
long your oil burner had to click on dur-
ing the winter. The Rainwisa barome-
ter is guaranteed to be more accurate
than an aircraft altimeter, which uses
barometric pressure to detect altitude.

How accurate? A barometer at sea
level—or an altimeter set al zero—
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should read 29.92 inches of mercury.
At 50 feet, it should read 29.88. At 50
feet below sea level, the barometer
should read 29.96 inches of man::u.ry
That's accuracy!

As you go higher in altitude, the
atmosphere gets thinner and the air
gets lighter. The higher you go, the less
the pressure of the air and the lowar
the reading.

If, after studying and using PM's
weather chart, you decide you want
more accuracy or longer range to your
forecasts, you can make out very well
with either of the analog calculators, a
weather vane and a baromaeter,

Outstanding mechanical barometars
are available for under $100 from
Downeaster Manufacturing in Dennis,
Mass. 02638 and from Maximum Inc,
of Natick, Mass. 01760. These are high-
ly accurate, although not as accurate as
an altimeter. Knowing the barometric
reading makes it possible to predict the
overall pressure system. A “high”
brings clear or clearing weather, while
a “low"” brings clouds and rain.

One step at a time

One advantage to the mechanical
and electrical components of Down-
easter and Maximum is they let you
build a weather station slowly and inex-
pensively. After you've purchased your
baromoter, you can add a wind-speed
and direction meter, which is more
axact than the dead-reckoning you uss
with a8 weather vane, and temperature
gauges that are far more accurate than
any household thermometer. You also
might want to add a tide clock to tell
you when it's high or low tide, and a
wind-chill meter to help you decide
how much of your body to protect when
you go hiking or fishing. Your PM chart,
however, will work well with or without
these devices. Developed with halp
from National Weather Service fore-
casters, the chart ralies on shifting sys-
tems to foretell the weather. When the
wind has been coming from the south-
east, but is now shifting and coming
from the northwest, it probably means
a low-pressure system is moving in.
That will bring rain, and possibly windy
weather.

The chart has a few limitations. Most
notably, barometric readings will
change slightly with altitude. These are
sea-level readings. If you're 1,000 feet
above sea level, normal readings will
ba somewhat lower. Also note that
extreme conditions, such as those
sometimes found in mid-winter or mid-
summer, aré not accounted for by the
chart.

Still, for most areas during most of
the year, you'll find our chart useful
And it won't be long before you think of
your television weatherman as a col-
league. ™

STARTER and Charges Too

Wesghs only 15% Ibs
Easy! Just Clamp 1o
Batlery and Plug into 120V Outlal Pal.

Quick Starl Will Start your Engine in Seconds.
Oniy §98.50 and we pay tha height
GREAT PLAINS PRODUCTS

PO BOXEPEIT  Oweia Caly. O Fi14d

SANDING,
BELTS

%% sV
1md2 Moad, ste. .. § 750 =11 .
2u 74 Burgess, . T7.70 4xJ4 Misc ...... 1425
ahc‘nmurnlhh 780 4«37 Porter Cabla  14.50
Fhax 154 Skill . 8.55 A\axdE Sk ..... 18.50
2w 18 Wan, eic §.50 4x38 Hammond .. 17.50
3x21 Porter Cabbe 1050 4x37'%s Atles, . 1175
FIw T Skil, Thor . 10085 Ax520% Walker . . 2065
Ax2d Porter Cable 10080 4x54 Porter Cable 2125
3%327 Porter Cabla 11,00

Bx 4B Delts-Sears . :P-
1 All belts clath bhacked. 2 ify fior wmed of meLn

31 Will Bhip Assorted — Ly En.'l v Gt
A MOMEY BACK GUARANT
F—Cher siges pvailabbe ol lowest prices— Please In-

i u_nu far % !-nl:hiﬂ.
SON 'i' DL EDRP
;?‘!Eimm 0 City, N. ‘|" |'t‘HI'I

Start A Sparetime Business

for your Family with r !’ j

Mini Donuts

,”r
& money-making week-and L
pusiness for use ot couwnty
lairs, sports events, flaa
markets. ., whenever crowds
ulmr Anyone can operate.
mpletely automatic. Tha
action of tha machine and iha
arama do &ll tha salling,

“We eamed $350 lor 3% hours our lirst booking.”

o b For FREE Booklet Call
(612) 545-1984 or write

A Duantum Group Company
SES - 1Hh Ave. MO, Dept 672
Minneapolis, Minnesota 55441

A Business ol youd own

- ';I Eam whin you am o1 rome Mspns of (acks mn gas
| matmns. buckeghma, p. e seaciog. We sew

SO Bialt anaen BT P DasEmE o ganage. Beg
| oty R et R
Wirie bor Folder Mo PIMD pad Bes bofos olffer

MAKE THIS SHADE
FOR LESS
THAN $75.00

Send §1.00 lor our big catalog
of stained glass supplies.

~ WHITTEMORE
|_Box 2065EM, HANOVER, MASS. 02339

49



SUPER BARGAIN SPECIALS!

Powerful Permanent Magnet

Motor/Generator

* [TEM 19-1821 - - Runs on 12 fo 130-v. AL or DL,
{ Rectifier req. for AC ). Very powerbul for 13 size.
Torgue 50 @8, jon. of G500-RPM. 5.5-omgn. Mo lood
wpeed, oF metor, 1,000 to 10,000-RPM. Reversible
rofofion. Ay generotor, ude wind, pedal, woler power 1o
produce 12-volts of 950-APM. 34.valts ar J000-RPM
Boll beoring oguipped. Shoft 157327 dam., 7-3/4"
leng, threoded emd. O'ell siee 37 diom. « 7-1/47
inchudng thafi, ( 3-1/2 . |

ITIM 18-18%3

ﬂﬂ- 55

Waterproof

Ail-Steel

50 Cal.
Ammo Boxes

mu o $8 49

Propail ba Cosl. 064

& JTEM 1-1000 « - Gerwire 105, Gow't. mose, heowy
gouge steel ommo boaed Met mperted. lightewight
copiers. Tight sealing fid with rubber gouiet. Woterproof
profection for tools, comera gear, fishing tockle, walu-
obles, ommo, smporiont popers, eic. Corry hendle foldy
flush, 17-308 w 7-1 /4" x 6-108". [ & B )

Send $1.20 For 100 Page

Equipment Catalog

] | o vt {402 T e
SURPLUS CENTER

Dept. PM-033  Lincoln, NE 68501

MEN'S WIDESHOB

EE-EEEEEE. SIZES 5-13

Extra width hor men who nesd if, -
in excellan variety, styling . % o
and quality. Availabie
anly through our
FREE CATALDG
Send for '

HITCHCOCK SHOES, INC.

Dept. 288. Hingham, MA 02043

GARAGE DOOR OPENERS

» Buy Factory Direct and Sava :

-%”Immuﬂ -Fruﬂmdllﬂl —

* Easy Homeowner Instaliation :— S —
« |mmadiats Shipment by UPS o PP

HELPMATE Egquipmant Co, Depl. PW-3831 Baroda, M| l!ll'.l'l.

CLOCK COMPONENTS

Baviery. -.|n| i I| [ Ll‘uJ
Blawrmli Amiiks a

o Hum v Wi
2 Cliel 1 im. Wlstal, D], Mageey |'|m| L

- — Nyl = Hardun Rrams & Masie Nemisrs &
- ': T Markers, Nussieds il leme, Quamins

Frices. Berl B0 [ur T
Hifumded on B30 Crider

Miigr 1uIIL

ﬂEWPﬂH‘I’ ENTERPRISES INC. I'.'ug-u P.S.
2311 W. Burbark Bivd., Burbank, Calil 81

HAVE & PROFITARLE utmu.-r
Hama pvas Job Belg

il MATIOMAL REMOOL OF
GIFTT, Depi BN, 33 M. Supsfebs. Tabbiln. Ok 438040

150

AUTOMAKERS WHO DARED

(Continusd from page 81)

parent companies, but others didn't.
Let’s take a look at a few of the more
noteworthy.

Ford Motor Co. lost an estimated
$250 million on the ill-fated Edsel. And
that was in 1858-60 dollars. In today's
money, the Edsel would translate into a
bust of almost $1 billion!

Yet the Edsel wasn't a bad car, real-
ly—just poorly timed and, with its
horse-collar grille, an easy butt for TV
gag writers. But if you look around the
auto industry's voluminous attic, you'll
find a lot more “Edsels” that weren't
nearly so well publicized, but that lost
monay on eévary bit as grand a scale.

For example, right around the time of
the Edsel, Ford launched another, more
illustrious automaobile, the 1956-57 Lin-
coln Continental Mark I1. No one thinks
of the Mark Il as an “"Edsel” or a money
loser, and Ford released no profit-and-
loss figures on it. Yet if you think about
the car and its production totals, you
have to conclude that the Mark [, car
for car, had to be an even greater drain
on Ford than the Edsel. Of the 3,012
Mark I1s built in their 22 months of pro-
duction, each one amounted to $1,000
down the drain.

Mark II was special

To give it its duse, though, the Conti-
nental Mark [I was a cleanly styled,
innovative, luxurious car that shared
only its engine and running gear with
the mass-market Lincoln. Its sheet met-
al, square-tubea frame, suspansion, inte-
rior and many accessories were unique.
These vehicles were meticulously as-
sembled, each bolt torqued by human
muscle, not by machine; each car
painted with four coats of hand-rubbed
lacquer; each interior upholstered in
matched hides; all plating exceeding
industry standards by a factor of three;
each engine and transmission individu-
ally bench tested, then road tested,
then disassembled, inspected, reas-
sambled and road tested again.

Fully equipped—with air condition-
ing being about the only extra-cost
accassory available—the Mark 1T sold
in 1956 for $8,517. Air cost $720 addi-
tional. William Jeanes, writing in Car &
Driver, said that, . . . to show a profit,
the materal and manufacturing that
went into the Mark II would have
required a price nearer to $100,000
than $10,000.”

Not that Ford suffered money losers
alone in that era. Cadillac had a lulu,
too, and again it's a car we never think
of in Edselian or De Lorean terms. The
automobile [ have in mind is the 18957-
68 Eldorade Brougham, a model best
remembered for its stainles-steel roof.
It also happens to be the vehicle that

introduced quad headlights to U.5. pro-
duction cars.

Brougham answer to Mark II

The Cadillac Eldorado Brougham
came in answer to Lincoln's Mark II
Continental. It carried a price tag of
$13,074 and, in all, only 704 1957-58
Broughams saw the light of day (anoth-
er 200 of a wotally different body style
were crafted in Italy for 1858-60 sea-
sons). By conservative estimates, Cadil-
lac lost $10,000 on every Brougham it
sold during 1957-58.

Again, I'm not deprecating the quali-
ty of the car itself. It was magnificent
by any yardstick—luxufious to the
point of excess in an era of unparalleled
AUOmMOtve eXCesSes.

| couldn’t begin to enumerata all the
Eldo's factory equipment, but to give
you just a sampling: automatic temper-
ature control with air conditioning and
individual dual underseat front and
rear heaters; a matched set of six lirtle
magnetized silver tumblers; hollow
rear armrests containing Arpége per-
fume and a custom atomizer, note pad,
silver pencil and mirror; pillarless, four-
door hardtop construction; air suspen-
sion {one of the car's weaker points);
six-way memory seat; pOWer every-
thing else including wventipanes and
door locks; electric decklid raiser and
lowerer; automatic engine restarting;
twin four-barrel or triple two-barrel
carburetion; forged, vaned, aluminum-
hub wheels; polarized sun visors that
darkened when tilted; grey-smoked
tinted glass; and an awful lot more.

Of course GM and Ford lost money
on these two modern classics, but the
cars weren't really intended to make
great gobs—just break even if they
could. I don't believe the manufacturers
expected to lose quite so much as they
did, but the Mark II and the Brougham
were principals in a game of prestige-
car gne-upmanship—a barttle for Amer-
ica’'s gold standard among lwoury mo-
torcars. Cadillac was trying to outdo
Lincoln, and it succeeded in every way,
including losing money.

MNor was this particular Cadillac the
first to do so. General Motors' luxury
division managed to lose plenty during
the Great Depression, and at one time
GM executives briefly considered drop-
ping Cadillac Div. altogether. Part of
the reason was the drain placed on
Cadillac by the marvelous but very
expensive 1B6-cylinder engines intro-
duced in January 1930.

The first-series V16—and the V12
adapted from it in Septamber 1930 by
lopping off four cylinders—cost the
company an estimated $6 million to tool
plus several million more to put into
production. The engine necessitated a
lengthened and deepened frame,
longer hoods and fenders and different
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springs. So again, while there's no
accessible record telling how much the
V16/V12 program cost Cadillac in all,
you can bet it was plenty.

Cadillac's president, Lawrence P.
Fisher, planned to use the V16 as
ammunition against Packard. Through-
out the late 1920s, Packard reigned as
the absolute monarch of elegant Amer-
ican motorcars. Duesenberg launched
the huge and powerful Model J in
December 1929; Marmon had an alu-
minum V16 up its sleeve for 1931; and
Fishar knew that if Cadillac didn't want
to stay a bridesmaid all its life {through-
out the °‘20s, Cadillac ranked fifth
among prestige cars, well behind Pack-
ard), it had better come up with some-
thing spectacular. Which it did, in the
form of the narrow-vee 1930 V16,

That first Cadillac overhead-valve
engine had an aluminum block, cast
aluminum pan and rocker covers, and
the first hydraulic valve lifters in U.S.
production history. It amounted to two
Straight Eights on a common crank-
shaft. Each bank had its own intake and
exhaust system, complete with sepa-
rate updraft carburetors. The coffee-
can-sized distributor used twin coils
embedded in the radiator header tank.
The engine itself was a work of art,
beautifully detailed in polished alumi-
num and black, unchittered by loose
wires or unsightly plumbing.

Too late to pull back

This engine—and the mostly Fleet-
wood-bodied cars it powered—had
bean planned several years before the
stock-market crash. By the time Black
Tuesday rolled around, it was too late
to suspend production. The V16,
though, and its spinoff V12, nearly
bankrupted Cadillac, and it was only
the solvency of other GM car divisions
that saved the marque.

The senior Packards (V12s and Super
Eights) didn't have any such corporate
health plan, nor did Pierce, Duesen-
berg, Marmon and some of the other
luxury cars that burst into the "30s and
then promptly self-destructed. These
great cars were “Edsels,” oo, in their
OWn quiet ways.

Well, Cadillac didnt stop with the
first-series V18s. After managing to
sall only 3,878 of these fantastic cars in
eight Depression years, but determined
to get to the top of the luxury ladder,
with Packard still twitching, Cadillac
discontinued the magnificent first-
saries V16 at the end of 1937 and intro-
duced yet another V16 for 1838,

This newer engine shared absolutely
nothing with the first one. It was a flat-
head design, all iron but 250 pounds
lighter, with a 135" vee angle instead of
the 1930-37 model's 45° wvea. It
mounted two downdraft carbs up top,
had twin distributors, and delivered no
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more horsepower (185 at 3,600 rpm)
than the engine it replaced. It was,
though, less expensive to produce, and
yet, since Cadillac discontinued the
series after 1840 and 508 cars built,
GM lost a bundle on that V18, too.
As an aside, Cadillac hoped the 1938
V16 might eventually power PT boats.
If it had, the division might have
showed a profit on this engine.

More bombers than boomers

By now you might suspect that the
auto industry spawned ""Edsels” galore
during its long and diverse history, and
you're absolutely right. Statistically
there have been far more bombers than
boomers, and that's why, of the 5,000+
American makes imtroduced over the
years, only a handful from four major
manufacturers survive.

Taking a further look at some of the
majors, consider first the company that
at one time produced the king, queen
and prince of American classics: the
Aubum-Cord-Duesenberg triumvirate
of Indianapolis and Auburn, Ind. All
three automobiles have been or are
being reproduced as replicars today,
which tells you something about the
transient nature of success. But the dar-
ing E.L. Cord, who brought these
marques to their highest flowering, had
a trio of financial flops on his hands.

Great as his cars were, the public
gither couldn't afford them or didn't
want them, even though the Aubum
ranked among the genuine bargains of
its later years. You could buy an
Aubum V12 in 1932 for $1.595 or a
supercharged Auburn speedster in
1935 for $2.245. Try that today!

Again, there's no way to tell exactly
how much money A-C-D lost during the
*30s, but it had to run to eight figures at
a time when eight figures could buy
entire nations. Remember that in 1933,
a Ford V8 sedan cost $560. By way of
contrast, a8 1933 Duesenberg J chassis
went out the door for £9,500, with a
custom body costing at least that much
again. No wonder Cord sold only 475
Duesies between the Model J's intro in
1929 and its last gasp in 1937. And on
a car that hyper. you've got a lot to
lose.

The J and 8] (S for supercharged)
Duesenberg had no equal anywhere in
the world. It out-Rolled Royce and out-
ran absolutely everything, easily beat-
ing the contemporary supercharged
Mercedes. Its Straight Eight engine
used twin overhead cams, four valves
per cylinder, with a displacement of
420 cu. in. A Roots-type supercharger
was added in May 1932, boosting pow-
er from 265 to a published 320 hp at
4,750 rpm (this horsepower figure is
oft disputed; some claim it's high, some
low, and factory-modified models are

{Ploase tum (o page 152)
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THE LESS YOU USE
YOURCAR . . ...

THE MORE YOUR
ENGINE NEEDS RISLONE!

Engines used for step and go ftrips, or
run for less than half an hour at a time,
form crankcose sludge! Sludge plugs oil
filters and oil passages. It can bleck the
oil pump screen so that working parts
may starve for oill

RISLOME cleans up on sludge. Dissalves
it. Keeps it fram fouling up your engine's
lubrication system. And that's good. A
cloan eongine starts easier, runs better,
lasts longer and gives you more gaiaoline
mileage.

Sa, if you run your car less today, take
battor care of it with RISLOMNE. RISLONE
has been used for over 50 years by mil-
llons of motorists in big cars, small cars,
foreign cars, frucks, boats and diesels too.
Use it with avary oil change.

Get RISLONE at your local aute mer-
chandise store. It comes in s blg guart
yellow, red and black can . . . . enough
praduct to keep your engine clean and
efficient.

FREE: 32 page LUBE TIPS
Booklat. Infermation, ideas
and discussion about lu-
brication, problems and
performance. Send self-
addressed stamped enve-
lope 4% x 615 or larger.

THE SHALER CO.

Waupun, Wisconsin 53963

in Canada: Warren Packaging Co. Lid.
Scarborough, Ontario
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AUTOMAKERS WHO DARED
{Continued from page 151)

said to have produced up to 400 hp).

At any rate, Ab Jenkins took a stock-
engined but special-bodied Duesen-
berg roadster to Bonnewville in 1835.
There he posted 152.15 mph for one
hour and averaged 135.47 mph for 24
hours—in a 142.5-inch-wheelbase
car weighing nearly 6,000 pounds!

Of the approximately 475 Duesen-
bergs built by the factory, each one
became a loss leader of monumental
proportions. Yet each brings between
£100,000 to $£500,000 today from col-

lectors. Too bad Cord couldn't have
simply warehoused his run of Duesies
for half a century!

His front-drive Cord automobile
turned out to be ancther magnificent
money loser. As with Duesenberg and
Auburn, Lycoming produced the Cord's
engine, in Cord's first generation as an
L-head Straight Eight (1929-32) and
later an L-head V-8 (1936-37).

Here, again, was a car completaly
new from the ground up, sharing noth-
ing with any other make. Cord tooling
costs remain undocumented but must
have been in the millions. BSales
remained desperately low: 4,430 Cord

Stylish
Performance

Kamei Spoilers Conquer The Wind

Performance in the eighties means
handling and fuel economy. Kamei
has used this definition for over 30
years in the development of wind
lunnel designed and tested aero-
dynamic products.

Kamei's exclusive wind tunnel
festing assures that every front and
rear spoiler will reduce aerodynamic
drag to deliver improved handling and

E’ mME? ervomefl

I
300 Montowese Ave.
North Haven, CT 06473

—

increased gas mileage.

Every Kamei impact-resistant ABS
front spoiler also provides reduced body
lift and controls crosswind buifet to im-
prove stability. Complete instructions
and hardware are included for easy
do-it-yourself installation. Kamei front
and rear spoilers can also be painted.

Now you can conguer the wind with
Kamei aerodynamic spoilers.

ACT HOW...Send 52,00 tor colorful 1983 calalog 5“_1
5200 Tor cabphog, |acket amblems and decala 10 KAMEL
NG, Auto Extras, PO Bou 426, Morth Haven, CT 08471

L___._.,_

L-29s sold in 1929-32 and 2,320 Mod-
els 810 and 812 for 1936-37.

Auburn did a little better. but not
enough. [ronically, that division's best
year was 1931, with nearly 30,000
sales. Between 1929 and the end of
1937, in fact, Auburm managed to sell a
grand total of just over 88,000 cars—
almost encugh to keep the company
afloat through the Depression. But
those sales tailed off toward the end,
and cash flow must have beaen pulled
down tremendously by the foundering
Duesenberg and Cord. A-C-D expired
peacefully in 1937.

Another daring and costly experi-
ment that failed was Chrysler's beauti-
fully ugly Airflow of 1934-37. The Air-
flow became another wrong-tima
launch, but its failure had as much to do
with its looks as its timing. A very ratio-
nal and well-thought-out design, it was
among the first of U.S. cars to place the
engine overthe front axle and thus the
rear passengers ahead of the rear axle.
It also used a unitized, all-steel body
and first introduced Wamner Gear's
transmission-mountad overdrive. The
Chrysler and DeSoto Airflows were
highly influential cars from an engi-
neering standpoint, and they perhaps
even influenced international styling te
some extent, but the public couldn't
abide them. Airflows were made on a
variety of wheelbases, from DeSoto
coupes to Imperial limousines, so they
weren't inexpensive to tool and build.

Different problems

Preston Tucker tried to bring another
revolutionary car to market but ran into
problems of a different sort. Unlike the
Airflow, public enthusiasm for Tucker's
1848 Torpedo sedan ran high. The car
had greatly advanced styling, with a
“cyclops” central headlight that turned
with the front wheels. It used an alumi-
num, opposed, six-cylinder, 334-cu.-in.,
166-hp engine built by Franklin for Ball
helicopters. The engine was converted
to liquid cooling and lay lengthwise at
the rear of the car, mated to a remanu-
factured version of the old Cord prese-
lector transaxle. Tucker got most of
these transaxles from wrecking yards.

The Tucker car stood very low for its
day, and it had some other revolution-
ary eye-catchers, among them a “base-
ment” or crash compartment that the
front-seat passenger could throw him-
self into just before a crash. Doors
lapped up into the roof for greater head
clearance. And the trunk, of course,
was under the hood.

Preston Tucker built some 50 cars
before the U.S. Securities and Ex-
change Commission closed him down
on purported stock-fraud charges.
Meanwhile, his auto venture had put
Freston Tucker some $28 million in
debt. He died in South America in 1956

POPULAR MECHANICS - MARCH 1983



@5;3 q]mEi up front,
ilable in cred-
1‘“c};:[.':ll'J Joseph W.
ont-wheel-drive
spension. Proto-
at configuration,
sttled on conven-
45ing a Continental
dimne. The first-genara-
.5 and Frazers of 1948-50
~miemporary, but uninspired in
g and engineering. The 1951-55
second generation looked a lot better,
but kept the same basic engineering
(with a centrifugal supercharger added
for 1954), and the company stopped
production in this country the next
year,
Joe Frazer had been in the auto busi-
ness most of his life, and if anyone
knew how to make a car succeed, it was

he. Maleolm Bricklin, on the other
hand, freely admitted he didn’t know
what he was doing when he decided to
raise money (o build a gullwing sparts
car bearing his name.

The Bricklin was a fairly modest bust
by modem standards—only about $26
million in the hole. Malcolm Bricklin
might kave been on his way to profit-
ability given a little more time, but the
New Brunswick government and U.S.
banks turned off the spigot before any-
one got a chance to find out.

The Bricklin SV-1 used a hefty
perimeter frame with integral rollcage,
fiberglass body and front-mounted
AMC or Ford VBs. Cars were an-
nounced in 1975 at $8,880, but each
one cost the company up to $16,000 to
build. In all, Bricklin produced about
2,800 cars.

Perhaps you can't even call the Brick-
lin and De Lorean American cars, since
both were produced outside our nation-
al borders. But the men who founded
these companies were archetypal
American entrepreneurs who operated
in what's come to be described as a typ-
ically American way of launching a new
car. Unfortunately, as esach entrepre-
neur fails, he makes it that much harder
for anyone else to follow.

Contrast all these expensive ironies
with one of the great recent success

___-ﬁ

stories of intermational carmaking,
namely Honda. Whether Honda had
Japanese government backing for its
car venture [ don't know, but the com-
pany went into the auto business in a
very un-American way, with very little
hoopla, no grandstanding and virtually
no announcement of plans. Honda just
started building cars.

In this country, Honda's first two
models tumed out to be about as suc-
cessful as the De Lorean and the
Edsel—the tiny S.600 roadster of 1962
and the N.360 of 1968. But unlike Da
Lorean, Honda had the money and thus
the time to keep going, and you can see
what that led to: Honda now builds cars
in America. It is a strange business,
even for established auto manufactur-
ers—and certainly no place for the nov-
ice or faint-hearted. ™

Credit Where It's Due
I'm fully aware that my article ignores
successiul speciaity car builders like the
55 Corp. of Milwaukesa, which manufac-
tures the Excalibur, and the Elite Her-
tage Matorcar Corp., makers of the Due-
senberg [I. With due respect, my article
concentrates on companies that at least
tried to enter the world of mass produc-
tion and marketing, and ['ve intentional-
ly sidestepped the successful but mostly
handcrafted marques from the smaller
specialty car producers.—M. L.

31 Ways to Help You Qualify for the Job You Want

FREE CAREER FACTS ABOUT DIPLOMAS AND ASSOCIATE DEGREES

If you want more money,
more security and a better
way of life, the decision to
train for a better career
could be the most i rtant
one you will ever make. 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
same kind of training program
that has been used by nearly
2,000 American Corporations
to train their emplo
Union Carbide, Ford,
and many others.

An Ideal Way to Leamn
Mo need to change your daily rou-
tine or take time from your job or
family. Learning is ®asy because
everything is explained step by

uPs;'-ﬁi

Could a Career Diploma

or a Degree Be
Thousands of Dollars lo You?

Compare your presenl salary with
the amount of money you could be

or...

Get Your Degree

Without Attending College
Mow without attending class, you
can gel your degree in business
with a major in Marketing, Business

Managemeni, Accounting and

Finance. Or gel a technical degree
in Crill, Mechanical or Electrical
Engineering Technology or Elec-
tronics Technology. I you already
hawve some college or il you have
worked in the field, you may be anti-
fied to advanced standing toward

your degree. 1z

Worth

r—
| International Correspondence Schools, Dept. PBS23
swcewm| |CS CENTER, Scranton, Pennsylvania 18515 I
Please send me free facts. color brochure and full information on how | can |

study at home for the career | have chosen. | understand | am under no obliga-
tion and no salesman will call. CHECK ONE BOX ONLY|

step with plenty of drawings, dia-
grams and photos. And like many
colleges—all these courses use
"open book” exams that let you
refer 1o your texts and apply what
you have learned. If you do have a
question, your instructor is as
close as your telephona. And all
courses include necessary fools,
instruments and materials.. what-
ever you need for your training.

I [ actronecs. Tachaoiogy
"These courses are oblered

|
T
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job you like. Get more information
af no cost! Check the career you're
mast interested in and mail the

Maorth Amencen Comespondenca Schools. ICS, Morih American Corre-
ndence Schools and e Cesier for Degree Studies are divisions of Kationa Educstion Corporation
#e Acoredited Mambers of the National Home Study Council in Washington, 0.0
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FIRSTHAND
REPO

Aimed at Econosport
market, Pulsar features
pop-up headlights and
no grille. Just five slots
provide fresh-air intake.

Driving The Nissan Pulsar

Nissan has another flavor in its jellybean jar.

Nissan wants to be your car compa-

ny. When you walk into the deal-
ar's showroom, Nissan wants there to
be such a terrific selection that you
won't be able to resist.

Did you ever walk into a Baskin-Rob-
bins and not have at least one of those
31 flavors? That's Nissan's approach—
lots of automotive flavors.

With the bread-and-butter Stanza
and econoleader Sentra, Nissan has
embarked, within the last year, on the
path to front-wheel drive. In the sporty
mid-size coupe market, the wveteran
200-5X, with or without turbocharger
and for two or four people, fills the
gports car slot. But Nissan felt there
was a gap between the Sentra and
Stanza, now plugged by the newest
front-driver, the Pulsar.

This new modal is notched some-
where between the Sentra and Stanza
in price, It's closer to the Sentra in size
and skewed more toward the sporting
side of the scale. Thus, Nissan offers
sedans from bottom to top and sporty
cars from low through middle to high.

The Pulsar will be available in three
body styles. Introduced last November
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BY DON FULLER

as a 1983 model, the NX coupe is the
sport version. Due for introduction in a
month or so are three- and five-door
hatchbacks. They're on the convention-
al side, but should be perceived as
sportier and more desirable than the
Sentra., The NX is slated to make up
about 60 percent of total Pulsar produc-
tion.

In Nissan's line, the Pulsar replaces
the 310, a design in the tradition of the,
uh, wnusual styling of such memorable
Datsun efforts as the F-10, original
200-5X and B-210. The NX coupe
seams o have followed that unortho-

dox tradition. Styling is entirely a mat-
ter of taste, but I think the NX looks like
one of those homebuilt balsawood mod-
el cars | made as a kid—after [ sawed it

out, but before I sanded it off.
Mechanically, the Pulsar holds more
promise. The engine is Nissan's E-
series, a four-cylinder design shared
with the Sentra. An already under-
square engine reflecting Nissan's em-
phasis on compactness, low-end power,
emission control and high mileage at
the expense of performance and
smoothness, it's been stroked even
(Please turn to page | 56)

The Pulsar coupe will spon be joined by new thres-door and five-door hatchbacks.
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AMAZING HARD-TO-FIND SCIENGE BUYS

NOW ON SALE!

' Bargains in Alternate Energy — Health — Weather
Hobbies — Magnifiers — Magnets — Telescopes — More

RADIDMETER LETS YOU SEE THE SUN WORK. The silvered finish
gives you a hemisphencal miror, At a
glance, you see everything going on
around you Operates on invisibie infra-
red radiation. 5" high. 3" in diameter.
GB0SE8 Feg 5750  MOW 36.TE

OUR MOST POPULAR MAENIFIER. Provides 10 power magnifi
cation. Sturdily mounied in plastic with
& swingoul NS SyS1ern 50 you Can canmy
in your pockel or attach fo key chain
47 x 1%" closed

B30, 344 Reg 52195

NOW 318.7E

MINIATURE BATTERY POWERED PUMP. Pumps 1 pl per minute
through 4" tube (included). Lifts iquasd
24 inches. Sell priming. Operates on 2
flashlight batteries (not inclsded)

B50.345 HAeg 5549 NOWE49%

THIS FLASHLIGHT MEVER WEEDS BATTERIESI Electricily Is
penerated when you squeers the fiy-
wheel—no recharging! Uses 22 ¥
flashlight bufbs. II's compact, lake it
anywhere and never be sluck hor a

light ! 5" x 2",
GE10BE FAeg $2595 NOWIESS

—

JOURMEY TD THE CRATERS OF THE
MOON WITH THE EDMEUND TEMN
TELESCOPE. Save $20 and own a
super tetescope with metal mound
This precision lelescope is ready fo
use e minule you receive L The
2dmm eyepieca delivers 17X mag-
nification, pertect for all-around yew-
ing. Weighs a mere 5 Ibs. 50 you cangas-
Ihy cairry 1 weth you, 13 ™1 T 11"
BALETT Reg $10995 NOW 589.95

BUILD YOUR OWN WEATHER STATION.
Accurately forecast and check pour
pradiclions against the media. Kitin-
cludes snemanmenler, windvane, in-
oo indicator board, barometer, sling
psychromeder, rain gauge to measun
a3 Etlke as 1100 inch, 100 1. lead in
wire, color cioud 0 chart, forecasting
manmual, Powered by 115VAC house
cumend with sately cord.

ET1022 RAag 52995 NOWILZ6.96

SAVE 39000 ON THIS 30X MICRDSCOPE
WITH BUILT IN LIGHT. Here is a
pockel magnifies microscope hal is
ideal for detailed examinations of
plants, gems, stamps, photos elc
Features a center focus wheal tor
precise one-hand aperation. Retract
able condenser lens penpoints lighl
S0 wou rers in on your Subject
Batteries nol inciuded.

B31.28) Reg 518595  NOW38.66

MECORD HIGH AND LOW TEMPERATURE EAGH DAY, Jumbo size
steed and aluminum instrument with
12" diam. Blue and pink indicalors are
carried bo the lowest and highest pains
ol day and left to be read bafore
rasalting.

BT2AET Aeg $1895  NOWS17.0%

HYDROPOMIC GREEMBOUSE: BROW FLANTE INDDORS ALL YEARI
Feeds plants a perfect mixiure of
waler, natrignts and lght using no soll
af all ! Get up to 10 Limes the yeeld of
convenfional soil. Condains nudrient
mix and transport system.

G31.120 Fep $4200 NOW 3495

SAVE !M‘EH WITH SHOWERSAYER. Cut hot water bill withoul
giving up a stimulating hot shower. A
perfect mixture of air and water provides
increased velacity at T5% less volume
Easy to install. Chrome plated brass.
B31.102 FReg31250  NOWE)128

a0 A0 en

jpeats your last call at the pash of & bul-
ton. Silencas the ring with an an-off
swilch. The cord is 8' ks imo any modular
phone jack. Have a phone with Super
powars...and s10p paying phone renfal.

BIINZE FAeg 32095 WOWE21.86

HMIII'FI THIS MIGHTY MAGNET. Lifts up to 150 pounds:
Discover underwales reasisas; locate
items lost i water. Aluminum frame,
bar-handie. Light enough for any fish-
ing real. Resisls cormosion. Wt 2 [ba.
B71,035 FReg 32635  NOW319.95

KEEP A CLOSE WATCH ON YOUR BLODD PRESSURE. With inis
dependable, easy-lo-use and accurale
Blood Prassure Gawge you monitor
your heart with sase The gausge is
gasy lo read. . .and the Stelhoscope is
built into the cull. with Case and instr
ETI 874 Reg 53450  NOWE20.05

ILIGHT BULES CAN NOW BURN 87,600
HOURE. The =ecrel is a small solid-
stale micro-chip hat converts AC
curreat ta DC. The resull iz a coobar

bisming light bulb thal generales
Fght up 1o 104 times longer. The light
s softer, too bul sill adequate
Saves aboutl 30% of your engngy
cosl. Lamp Lile Extendars simply
serew unto end of the buid, Pkg. ot 8.
831,880 Reg. 52435 NOWS18.85

MAKE YOUR OWM @ FT.0R 12 FT. HOT

MR BALLDOM. When fully inflated,
these colorfl paper balioons rise
200 feed on pus! hat air! Will lift any-
{hing up foa ¥ Ib. Kil comes with 10
pre-cul gores, 6 11 of 14 gawge wirg
for ring and core. Easy lo follow
instructions included. Choose the
size you wani

GEO,681 | 8 M) Aeg. 36.25 NOW $5.05
631,333 12 1) Aeg. 5955 NOW §7.95

CATALDG
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Edmund Scientific

7303 2103 Edscorp Bldg., Barrington, N.J. 0B0OT

POCKER-BIZE FOWER WITH THIS 8 X
20 8PY SCOPE. Small, it fits into the
patm of your hand. A fne quality
wiEwing instrument, perfect lor nalun
studies, birdwalching or the races
Fully coalad aplics wilh accessibie
fingertip focusing, Slofes easily in
your pockel or glove copartment,
Meck sirap and leatherelte casa
included, %" x 2" x 13"

GIGBE Feg $29.95 MNOW SZ2AS

COMPLETE AND MAiL TODAY
Te- Edmesd Scommfic Co. 7303 2103 Elseary Babdieg DIT GARD

T iy HOLDERS
(ORDER TOLL FREE
[ maw [ W [ Fa 800-257-6173
In New Jerasy
BOD-232-6677
Tatal Price Mathod of Payment: [ Chack encl
M) Add 5% Sales Tax OMC OwisA  OAm Express
Telal Encloasd O Diners Expires
O Send Free Gianl Size Catalog Card No
Signature
Name (print)
Address
City Slate fip




Men- Women! Make Money In Your Own Home Business! h

*] STARTED WITH $100 [t
AND MADE MILLIONS [Ro%X

IN MAIL ORDER”

You can make a Mail Order Fortune much easier today. [ want to help

vou but: IT vou are looking for a get-rich-quick-scheme. .
did not get rich overnight. But [ can tell you that within a short

page. |

time in_mail order | was making more money than any of my friends. The

millions came later. . .

ed on your way to mail order success! :._" 'M'-"""m
M 4
YOUR HOME reveal my Drop Ship Plan thac saris [ MUCRT
MAIL ORDER BUSINESS you with Hiele ar no pd'l!ﬁ.dtl:[ inwest- few y#ars 30, part tima
{.‘:‘ 3 few hours 2 mr.'t p.n:tirn! at the grarg!  ment, Buy one at a time or in guantity. i vy g | had bass
en hram-h -nl.l'[ inte fi 1:|r|1 el Keep present 1000°s NEW PRODUCTS then $100. | dacovered
income while a welcome “second in EVERY YEAR howe 10 make Mail Order

come.” Lise MulOrd%r

profits for travel, say-

ings, education, retirement. It's up to you.

I learned long ago
Mail Order is pheking

the success secret in
the right product. 1

reveal in my Free Course 3 tests your p'rod-
uct must pask to be a Mail Order winner! I'll

show how to make u
bringin ordersand :a;lf

simple little ads that
Everything 1 tell you

and | owe every penny of it to mail order! If you
are ambitious and willing to follow directions. . .

I will help you get start-

With my Plan you get free Member-

shij

in International Traders. Vast world

¢ organization keeps you supplied

with new

products every month to sell

by mail or other ways. Members also

attend my

cities near
and home

personal seminars held in
Euu. Mail coupan for Course
usiness repart. Mo charge or

. please turn the

B L.MELLINGER,

pay hig. Today my bes
niss Empie dpaed the
plobe. . _ 1,253 scres of
land, office bwildings,
warghouses. My Plan
leis you use my exper
jence 1o make a fast
start in yowr own hig

obligation. No salesman will calll Find profit hame business

mut what Mail Order halds for you!

FREE MAIL ORDER COURSE COUPON
H2253

The MELLINGER Co., Dept. |
| 6100 Variel Avenue, Woodiand Hills, CA 91367
I Send Fres Mail Order Courss . . , Show me how 11
can start @ Mail Order/World Trade Business of myl
own. There is no obligation: no salesman will call.

is based on my own success. [ know it works.

BLUY BELOW WHOLESALE
FOR BIGGEST PROFITS
Imports are great for Mail Order, 1 travel
the world searching out new imports voo
can turn into guick profits. Start with 24, 221
best s:“'mg impnrl‘.i_ Deal in one or many.,
Buy Below Wholesale direct from overseas
suppher, You keep all the profic. I will also

LT. MEMBER STRIKES

IT AEMH "F“MH YA

wdvicn ind gab & MEE Al

VErmany 1
e thii it

Loy, wesbinul ronlliadid I Address

s~ Lo, Panngybs
INTERMATIONAL TRAEII:' I city Stite - —&ip
B o e e v 55w 3 days, .h-IlFlﬂrfﬂ!l-hl'l-__

ACTUAL CuTS 04UT OREEDY
REPORTS WIDDUEMEN. “Can make
OF MAIL B0% mare proda impori
QRDER ifig marchandias The Mell
mge Man pee me new
MONEY  hame noew csr, own simun,”

Giant
Heavy Duty
All Purpose Tarpaulins

IZX1B ..o vvnnnnan 323 o 589
IBX20 vueuennntans 532 28T .0 5115
BB s e e $36 IOXE0 ... 5145
IR . oo inwnessa 538 SOx100,...avaias 390
1BX 32 v vcoviiniinn 30 0120 ...00uuuns 8547
20x 30 . 550 SO0x150......0000. 562

Before Midnight April 3
Viking Ind. will send any of the above size

dia.| metal grommets sel on 3 i centers

tarpaulins to any reader of this publication
who reads and responds to this program
before midnight, April 3. Recommended for
all heavy duty use, and all bulk or pallet
riding material, and all yachts and sailboats.
Also for awnings, camping equipment and
tent floors, garden equipment, windbreak,
wood, hay, canopy, outdoor storage;
machinery and construction. Also many
other commercial and private uses. Each tar-
paulin is constructed of high density fabric
[with virgin grade ingredients, supplied by
Gulf Qil Co., Dow Chemical Co., and Union
0il Co.] with nylon reinforced rope hems,
double lock stitched hems, electronically
welded seams, 100% water proof, #4 4"

CALL COLLECT (213) 462-1914
|Ask exchange
TARP DEPT. #143C]
Before midnight, 7 days a week
Have credit card ready

with reinforced triangular corner patches
and will be accompanied with a LIFETIME
guarantes that it must perform 100% or it
will be replaced free. Add $7 handling &
crating for each tarp ordered, Viking Ind.
pays all shipping. Should you wish to return

our tarpaulins you may do so for a full re-
}'u.nd Any letter postmarked later than April
3 will be returned. LIMIT: Fifty (50| tarps
per address, no exceptions. 3end appropriate
sum together with your name and address
to: Tarp Dept. #143C], Viking Ind,, 6314 San-
ta Monica Blvd., Los hngeles. L‘ﬁ 90038, or
for fastest service from any part of the coun-
try call collect, before midnight 7 days a

week.

operator for)

DRIVING THE NISSAN PULSAR
{Continwed from page 154)

more to make 1.6 liters. It has a two-
bharrel carburetor, belt-driven overhead
camshaft, and churns out 69 hp at
5,200 rpm with 92 fu-lb. torque at
3,200. The engine is redlined at 6,000
rpm, but pulls comfortably only to
about 5,000. The last 1,000 is notice-
ably buzzy, but few Pulsar owners will
ever sea their cars’ tach needles in that
part of the dial. Due to refinements, it's
more responsive and predictable than
in the earlier Sentras and it goes about
its chores willingly.

Nissan should be given good marks

The car’s interior is comfortable and well
assembled. There's planty of headroom,
front and rear, due to high roofline.

for the transmission, a five-speed with
a single-rail-type shifter. Gear selection
is smooth and precise and two springs,
a soft one on the first/second side and
stiffer one on the fifth/reverse side,
keep the lever properly centered in the
third/fourth slot.

The chassis is essentially a refined
version of the 310, with struts in front
and trailing arms in the rear. There are
coil springs all around, tubular shocks,
a front antiroll bar, front disc brakes
with drums in the rear and rack-and-
pinion steering—all pretty standard
fare,

The NX's behavior is also predict-
able. In the interests of maximum fuel
economy the gearbox ratios are wide,
with both fourth and fifth overdrive.
Fifth is for freeways only, and third is
the choice for around town and passing.
The ride motion on asphalt is decent
enough, but on concrete freeways, it's
less pleasant. The car has trouble with
expansion joints and lane divider dots,
and s0 a trip down the interstate is a
jiggly one. The NC also doesn't do very
well on railroad track crossings. Al
though the hatchbacks may be slightly
better, it seems Nissan engineers could
stand a trip back to the computers to
improve spring rates and shock absorb-
er valving.

Handling is a different story. The
Pulsar's steering is direct, if devoid of
good feel, and the overall cornering

{(Flease turm to page 158)
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retire before fifty

when | planned to

this is the business that made it possible

a true story by John B. Haikey

Starting with borrowed money Duraclean gave
me the opportunity for financial security...
In eight years | sold out at a profit and retired.

"Not until I was forty did 1 make up my
mind that [ was going to retire before ten
years had passed. | knew I couldn't doiton
a salary, no matier how good. | knew |
couldn't do it working for others. It was
perfectly obvious to me that [ had to starta
business of my own. But that posed a prob-
lem. What kind of business? Most of my
money was tied up. Temporarily | was
broke. But, when I found the business I
wanted 1 was able to start it for a small
amount of borrowed money,

"To pyramid this investment into re-
tirement in less than ten vears seems like
magic, but in my opinion any man in good
health who has the same ambition and
drive that motivated me, could achieve
such a goal. Let me give you a little history.

[ finished high school at the age of 18
and got a job as a shipping clerk. My next
job was butchering at a plant that pro-
cessed boneless beef, Couldn't see much fu-
ture there, Next, [ got a job as a Greyhound
Bus Driver. The money was good. The work
was pleasant, but I couldn’t see it as leading
to retirement. Finally I took the plunge and
went into business for myself.

"I managed to raise enough money with
my savings to invest in a combination
motel, restaurant, grocery, and service sta-
tion. It didn't take long to get my eyes
opened. In order to keep that business
going my wife and I worked from dawn to
dusk, 20 hours a day, seven days a week.
Putting in all those hours didn't match my
idea of independence and il gave me no
time for my favorite sport—golf Finally we
both agreed that I should look for some-
thing else.

"I found it. Notright away. [ investigated
a lot of businesses offered as franchises. [
felt that I wanted the guidance of an ex-
perienced company—wanted to have the
benefit of the plans that had brought suc-
cess to others, plus the benefit of running
my own business under an established
name that had national recognition.

"Most of the franchises offered were too
costly for me. Temporarily all my capital
was frozen in the motel. But [ found that
the Duraclean franchise offered what [ had
been looking for.

“Teould start for a small amount. You can
start a dealership for as little as 83 488,
Another option is a $11,588 full cash in-
vestment, and if you qualify, Duraclean
can work out finaneing for half this
amount. I could work it as a one-man busi-
ness to start, and operate from my home.
Mo office or shop or other overhead, no
galaries to pay. Equipment would fit in my
car trunk. (I bought the truck later, out of
profits. ) Best of all, there was no ceiling on
my earnings. [ could build a business asbig
asmy ambition and energy dictated. I could
put on as many men as I needed to cover my
volume. And I could build little by little, or
as fast as | wished.

"So, I started. [ took the wonderful train-
ing furnished by the company. When I was
ready | followed the simple plan outlined in
the training. During the first period [ did
all the service work myself. By doing it
myself, I could make much more per hour
than I had ever made on a salary. Later, [
would hire men, train them, pay them well,
and still make an hourly profit on their
time that made my idea of retirement
possible—I had joined the
country club and now I could
play golf whenever 1 wished.

"What iz this wonderful bus-

a substantial profit before | was fifty."

Would you like to have the freedom and
independence enjoyed by Mr. Haikey? You
can. Let us send you the facts. Mail the
coupon, and you'll receive all the details,
absalutely without obligation. No sales-
man will ever call on you. When you receive
our illustrated booklet, vou'll learn how we
show you STEP BY STEF how to get cus-
tomers; and how to have your customers get
vou more customers from their recommen-
dations,

This is an opportunity for a career you
will enjoy far more than a routine job. You
make many friends who appreciate your
quality services.

With no ebligation, we'll mail you a 32-
page booklet explaining the business. Then
you, and you alone, in the privacy of your
home, can decide. Don't delay. Get the facts
before your location is taken by someone
else, Mail the coupon, now,

¢ Duraclean
w International

iness? It's Duraclean. And,
what is Duraclean? It's an im-
proved, space-age process for
cleaning upholstered furniture,
rugs and tacked down carpets.
It not only cleans but enlivens
and sparkles up the colors. It
does not wear down the fiber or
drive part of the dirt into the base of the rug
as machine scrubbing does. Instead it lifis
out the dirt by means of an ghsorbent dry
foam.

“Furniture dealers and department
atores refer their customers to the Dura-
clean Specialist. Insurance men say Dura-
clean can save them money on fire claims.
Hotels, motels, specialty shops and big
stores make annual contracts for keeping
their carpets and furniture fresh and clean.

"Well, that's the business I was able to
start with such a small investment. That's
the business [ built up over a period of eight
vears. And, that's the buginess | gold out at

The first step—send for
FREE Booklet today!

Duraclean Intermational
I 3-17% Duraclean Bldg., Deerfield, IL 60015

WITHOUT CBLIGATION sand free bookist tal bells
I how | can hawe & Curaclaan Business. NO salesman

|
I
s PLEASE PRINT l
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OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPS|

1. Call 1-800-841-B674 for literoture and
prices.

1. Study literoture ond price sheet to
determine that aluminum columns ore less
expensive ond easier to obtain than wood
columns.

3. Sell spouse on all odvantoges of aluminum
columns.

4. Call foctory ot same toll-free number and
place order for columns to be shipped
immediately from stock of 50,000. Use
credit cord or mail check.

5. Schedule Saturday morning do-it-yourself
project.

& Columns will arrive in opproximately 10
doys.

7. Arronge for moral support, 2 soft drinks,
1 can elbow grease, hammer, sow, level,
and jock.

8. Follow directions and install columns on

Saturdoy morning, eot lunch, then play
golf with friends.

Woibrie

Phone BOO/B41-BET4 toll-free
Moultrie, GA 31768

! ROUND=—
57, @, 87, W0, 12,
15", 18", 24"
dlimmesbens.

SOUARE—
Al B, BB,
1072107, & 12x12",
SMART
FLUTED DESIGN
complate with slandard
cap and base.
ADDITIONAL CAPS
AVAILABLE —Scamazzl,
Corinthian and aplii cap
| and base PERMANENT,
' TROUBLE-FREE-will mot mod,
[ warp or aplit, Replace your
!f/ | ald wood columns with
aluminum,. LGHTWEIINT,
[/l EASY TO iNSTALL—cut down
[ abor coats, material costs and
| handiing time.. BAKED-OM
|'} FIMISH— oven baked columns
complataly linkahed lor home
mmodeling when quick
Inataliation is reguimd .
HOMES —parfact for porchas,
e anirances, colonnades — & new
idea in inlerior decorating

e

e

i
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BOAT KITS

i v A
ey . T

Save 5% on your next boat] =
GIANT BUYERS GUIDE g
POWER & SAIL » 8- 70FT
W0 = STEEL = FIBERGLASS
From dinghies, duyssiars, and B
runabouts, 89 ofEan crulsing H
saibaodls, sp-orrhha.lm and

Trawlers;

you've never seen belome all
sell lor & braction ol tha faciory-
buailt costl

THE GUIDE features ower 300 phofos, complele specs and
prces. coiorful, dlusiraled, n-depth emeles; kil finanang in-
formation; morey-making and money-sduesg inlo; constuc.
tion Iechregquas and product Eiews

Save Even More! BOATRUILOER magarine keeps you abreas)
al fhe latest devalopmants in desgn Bnd CONSNUCTON, NEs
iz, few plans, new products and fechniques. Hps, trizs, and
wwnerbuildar ntarvews. Sie BIG issues Bach year!

The Compiete BOAT PLAN Directovy
Yours Fres whes you order THE GURDE ce
BOATBUILDER magarine. Ordar bodl
Your satistaction is guaranteed

3 iy Moy Bl Cosarsto Misll BOAT MIT Duise
ang BOAT PLAN
OGEAM LOGIC, INC. i

BONUS
FREE!

S 2P
W Foim Baach, FL 33402 %‘1’,’:&
Lo

ApTEERS

Eilrta b

Lakan

[ EATE MasterCarg | (VISA

Dt TOLL-FRER Day ov Might E
MasiorCard of VISA REQUNRED
CALL v-B00-237-8488 ext 216
[ P ) 1-M00-833-2300 wet 230 &
Opararcy CANNOT answer quesbons -no C00s
IS EEEEEeeeenennnnnd

DRIVING THE NISSAN PULSAR
{Continued from page 156)

behavior is quite close to neutral for a
front-wheel-drive car. Since there is no
rear antiroll bar, this handling attitude
may be due to stiffer rear springs and
other tuning measures which could
axplain the less charming aspects of the
freeway ride.

Still, what matters most are the mile-
age numbers the EPA allows a compa-
ny to advertise. Nissan told its advertis-
ing agency to print up some nice, big
ones for the Pulsar. The three-speed
autornatic will register 31 mpg in city,
39 on the highway. The five-speed
offers 35 in the city and 50 on those
jiggly highways.

For a high-mileage car, the NX
carries a pizazz interior. It's color coor-
dinated and everything fits. There's a
tachometer, detachable  sunroof,
175/70 white-letter radial tires, full
wheel covers, AM/FM sterso, halogen
headlights, quartz clock, remote trunk
and gas-cap door openers and rear-
window defogger, among other fea-
tures. The only options are automatic
transmission and air conditioning.

The seats recline in small increments
and the steering column is adjustable
for height. Vision is good out the front,
to the sides and directly to the rear
through the large, rectangular back
window, but not so wonderful to the
rear three-quarter. The large rear pillar
obscures a good portion of the scenery
when you glance over your shoulder to
change lanes, The remote adjustable
mirrors move backwards—move the
handle in to move the mirror out—and
on the cars [ drove, it couldn't be
adjusted upwards snough to ses much
more than pavement. The high rear
roofline offers adequate headroom for
most people and overall quality ap-
peared to be first rate.

Mixed reactions

The bizarre NX styling provokes
mixed reactions. The people I talked to
whose business involves knowing
about cars thought it was pretty awful.
But those not in the automotive field
tended to like it.

Essentially, the Pulsar, is a Sentra
that's a little bit shorter and a little bit
heavier. It delivers the same EPA fuel
economy from the same powertrain,
should have identical performance,
calTies a sportier image with more fea-
tures and "'product content,” and costs
more money, Retail of the NX is $7,399,
and when the hatchbacks appear,
they'll probably be in the region of
$6,500 to $7,000. The Sentra is priced
from $4,949 to £6,599,

In a way, it's a low-buck Honda Pre-
lude—just one more of Nissan's 31 fla-
vors in the car store. ™

POPULAR MECHANICS + MARCH 1983



facturing facilities necessary to produce the Rotor-
{ Way Exec. The Exec isan affordable ship with par-

formance that parallels helicopters costing several

times as much. How do we do it? By producing

in-house, at RotorWay, 80% of the ship's compo-

nents, including the power plant. Our facilities

incorporate all manufacturing disciplines neces-

sary for helicopter production. Thesa include

everything from crankshatt machining and grind-

. ing to plastic forming the clear-span windscreen,

; Since we do the work ourselves, there are very

ﬁ'h \ few middlemen around to drive up our costs.

oy 1 This tremendous savings is passed on to our
'} customers.

TR Let’s suppose you wantto purchase a small heli-
‘ , copter you'd have these choices: the Hughes
| 300C ($115,000), the Engstrom F-27 (5130,000),
| the Robinson R-22 ($70,000), and the Brantly
B2B ($70,000)."" None of these machines
cruise comfortably any faster than the
Exec, none of them burn auto fuel and
none of them are as affordable. Please
don't let the high prices of these heli-
copiers scare you, go ahead and get
all the information you can, but be
sure to send for ours! When you're
finished with your evaluation, wa're pretty
confident where you'll end up, We look
forward to saying hello to you, and we
guarantee you'll be sfying hello to a
bruly gredt vaive.
Take the first step and send for our
information package. We'd like to share
our freadom with you.
*0.G.E. operation does require ad-
ditional power
il **approximate 1982 prices

- P RotorWay

Qrdar gur Beawhifully
ibuslrabed smlormation

readom finds its most explicit definition in
a smoothly accelerating vertical takeoff.
The maobility provided by a helicopter
miakes virtually any spot large enough to swing
the rotor blades a departure point.* The sensa-
tion of flight in a helicopter is both graceful and
exhilirating, unfortunately along with that feel-
ing of freedom, may come a feeling ol poverty.
Aircraft in general and helicopters in particular,
have always been expensive. Both acguisition
cost and maintenance expense, keep most peo-
ple from anjoying this machine,

Fifteen years ago RotorWay set oul to produce a
helicopter that would be personally affordable.
In the 15 years since we sold our first Scorpion,

we have accumulated tha technology and manu-

Hellcopter Tidbits

Why » Two Bladed Rotor?

Credil card customers, to order package, Call Toll Frea Now.

pack e kriow That LS. BO0-824-TR8R
" Slased ey ot makes tor s siessure tyg [ CaMormia B00-852.7777  Alaka and Hai 800-824-7019. opacator 169
s coslly system and the novice has become just (oo Charge to Mastercard, Wesa, Am. Ex Mo Exp date -
pilol now doesn REve 16 Wiy expEnsIvE, bl mow Sagnature _

about things lika lead/lag dampen-
ers, 'which can cause trouble

2 This type of rotor ig difhicult If nod
impossible to excite in ground
resonance. Ground resonance 5 8
condition which can occur in a
multi-bladed rotor, while the halki-
copiar is sethng vary hght on itg
ahids, puat belore hit ofl IF it starts fo
ocour and the pitol ignT queck o
respond. the halicapter may destroy
itsall right an 1ha spot

3 You can park a iwo-bladed hel-

Copler in your garage or in a wery

Mdrrow Space

Thats exactly why we dessgred our heli-
coplers 10 be atfordable Send loF owd
enciling full colgr brpchure (o evaluate
eiher the Scorpon or Exec A step-by-step
dasciphaon of e RotoiWay program and
hiDw you can be a parl of this eaciling
wvpdyubion includes a 247 = 367 posler sige
vigw Of all major componenls 3 wew
drawing. aulorolations intormalion, prc-
g defaals and & specil olfer

ORDER YOUR PACKAGE
TODAY!

Gend ma sil the informaiicn on how | can aflord my own RolorWay hellcopler,
0 ENEC ard SCORPION «mormatan 115 00 1335 00 toregni
J EMEC oniy 512 00 1525 00 loreignj
0 SCORPION anly 517 00 (535 00 foreign |

A ME

ADDRESS

City

7411 W GALVESTON
ng'ﬁy CHANDLER, AT 85224, PHONE 802-961-1001 SPM3

STATE Fals




Fast, agile and now
with a ragtop, tha
S115C stands as the
last of Porsche’s
rear-engined cars.

Driving
Porsche

For the first time in
18 years, there’s a
Porsche with a ragtop.

BY CLIFF GROMER

Porsche snapping through the

tight turns in the mountains of
Southern California is a common sight.
The one | was driving, however, was no
“ordinary” coupe or Targa. It was a
new convertible (Porsche calls it a cab-
riolet)—the first drop top from Porsche
in 18 years.

Why a convertible, er. cabriolet?
Well, there's something special about
true open-air driving in a thoroughbred
sports machine. As a matter of fact,
some Porsche Targa owners have shov-
eled piles of money over to shops that
specialize in sawing off the Targa top
and installing a folding soft top.

The Porsche factory also uses the
basic Targa chassis for its soft-top
derivative. Basic structural differences
between the two models are minor. The
motor support area is beefed up slightly

160

for added rigidity, and
there's a new routing of

the fuel line.
The folding top,
weighing some 30

pounds less than the
Targa system, is manu-
ally operated. Porsche
promises that an auto-
matic version is on the
way. Two removable

handles plug into sock-
ets to unlock and lock
the top in position.
Large recessed handholds help you
grip the top for easy raising and lower-
ing. The rear window is zippered so it
will lay flat when you're stowing the
top, or for added ventilation when driv-
ing with the top up.

The top is supported by a three-bow
frame and uses spring-loaded tension
cables for a snug fit. Unlike its lesser
cousin, the VW Rabbit convertibla,
whose top in the down position resem-
bles the Great Wall of China, the
Porsche top tucks neatly out of the way.
You get a boot that fits over the folded
top for that final tidy touch. A tonneau
COVEr costs extra.

With top up. the lines conform to that of the hardtop.

The rear seats (a generous term at
best) have release buttons so the backs
can fold down when raising or lowering
the top. The seat backs are angled for-
ward more sharply in the Cabriolet
than in the other 911s, making them
aven more uncomfortable than usual.
The rear seats may be perfectly okay
for small kids who don't know any bet-
ter, but they're definitely off-limits to
adults.

Working the top is hassle-free. It's a
one-man, fiveminute deal. When
locked in place, you can forget about
annoyances like the top flapping, wind

(Please turn to page 162)
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Poweriul Portable

Workshop
In A
Suitcase

Take it anywhere you drive,
fly or sail - stows easily

Now even when you are out in the desert, up
in the mountains, down on the farm, or out
to sea, jobs normally difficult awey from
household power become easy! POWER MAX
has developed a 12 volt set of the five most
used power tools, and placed them, along
with accessories, into a durable case. Each
toal fits into its own pre-formed, recessed
compartment, which holds them securely in
place even if the case is turned upside down
B Or knocked around
& from rough handling
in the back of a pick-
up. Tools operate off
of 12 VDC current
from your car, truck,
RV ar boat, Wherever
you are, you'll be ahle
to drill, sand or polish
with these compact,
lightweight, uursanla wet powerful, portable
hand tools. As vital to the prudent sailor, ex-
plorer or weekend adventurer as a first aid kit.
Built tough to handle
heavy duty jobs
The instant you attach the tool battery clip to
your hattery and squeeze the trigger, you'll
know that you are holding one 12 volt tool
that is really engineered to perform! The
POWER MAX comes to life with a big, ex-
tremely high torque, 3/8 horsepoewer motor
turning an exciting 2,350 RPM (no load). This
Orill/PowerHead is the heart of the system.

The gear case is a heavy duty industrial alum-
inum casting, which is precision machined for
a front ball bearing race and front accessory
adaptor. The steel motor housing encases
powerful, pre-oriented barium-ferrite mag-
nets to yield ultimate power; & long life in-
dustrial switch and trigger lock; three (3)
sets of ball bearings, with the motor output
shaft supported with double ball bearings;
linear motion carbon brushes for extended
life; and & unigue built-in noise suppression
feature, just for starters!

The motor is hermetically sealed, making the
PowerHead wirtually rust proof and dust
proof, adding tremendously to the tool's life.
Plus, a 12-pole motor for really smooth run-
ning and a high efficiency, low loss mag-
netic-iron armature, are features that turn
energy into torque and horsepower, instead of
heat, again making the unit maore efficient.
Permanently lubricated helical gears make the
unit almost indestructible and enhance the

CARRYING CASE

Handsoema, double wafl modded,
durable with recemed tool com-
partmeant. Heswy duty, nust
proof with lsches sad ntegral
handle. Resiets oil, scids and
aikali, Won't ersck in extreme
TEmpRrETrEL,

3/8 HORSEPOWER
DRILL/POWERHEAD

Heart of the set develops 3/8 HP
and 2,350 APM (no load speed).
Permanently lubricated helical
gears. 1 wts of ball bearing, de-
signed for maximom power with
miAimiam cufrent drain, Pawar-
ful, high torque portability.

ORBITAL
SANDER

Eany to use, beefy de-

tagn usss badll bearings with

a hig spring clamp for quick
changeng af sandpager grits, 70
assoried shoets mcluded

power to drive the OQuick-Attach, add on

BCCESSOries.

The PowerHead is designed to deliver the
maximum power with the minimum power
drain, Even after many hours of working
with the tools, you will have more than ample
starting power left in your battery|

Cansider the convenience, wversatility and
reliahility due to excellence in design and
material guality. Once you've used POWER
MAX tools, you will agree that this set is the
most important, speciality portable power
tools you'll ever ownl

The only outdoor enthusiast’s
total power tool set

Drill effortiessly thru wood, power your way
thru Masonite or even steel. Remove the 3/8"
German made chuck, screw on an adapter-
nut, and you've got the PowerHead for driv-
ing the other tools. Quickly attach the circ-
ular saw and you've got the power to Zip
thru 2xd4s. The saber saw can be attached up-
side down to any work table top (special
clamp included), converting it to a jig saw,
thus allowing both hands to be free to saw,

Also included in the set are & 1 = 2% inch hole sw;a
five inch disc ssmder/polisher; s psek of 10 zamding
digks; special 16% foot extention cord; a depth guide
for the drill; a pack of three (3] saber saw blades; two
{2} circular blades (28 and 80 toath); three hex keys; 1
drill chuck wrench; adapter nut and = chuck key.

e Sk

. SANDER

~ POLISHER

Five inch dismetsr
Hewihin disk, complete

“with butier pad: and 10

“mmmaried sandpaper dish grity

CIRCULAR SAW

Cuts thru bosrds ta 1% ™ a1 909,
adjustable depth and tils, With blade
guard, parallel cutting guide and twa bledes
{28 tooth combinstsan and BO toath finishingl

SABER SAW

Steel base tiles 450 right or left for bevel culs In-
cludes three hlades. Full haif inch stroke,

The set is perfect for the handyman, repair-
man or anyane neading guality power tools
away from 110 VAC outlets!

Our no risk trial means
you must be delighted

Order your Workshop In A Suitcase today!
Find out for yourself that POWER MAX tools
are the ultimate high performance portables.
Easily the best built, most powerful, and un-
unguestionably most versatile power tools
available! You be the judge — if you are not
delighted with the quality and impressed with
the power, send the set back to us within 30
days for a full refund. One year warranty. The
cost of the set is suprisingly low, considering
the all around gquality and excellent design
concept,

ORDER TOLL FREE
Order NO. BED106. Visa or Mastercard hol-
ders call TOLL FREE, or send check or
maoney order for $299 plus $9.50 delivery.
California residents add 6% sales tax,

800 854-8471
In Calif. 800 472-8456

[.D. RATHERBY

18480 Bandilier Circle, Dept. 5B
Fountain Valley, CA 92708

Send for our free brochures of other products
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Kind In The

if you need good, high-quality lumber don't let
inflated lumber prices stop your imporiant
building projects. The Foley-Belsaw goes right
o the frees and turns out 5mmlh true-cut lum-

r... Bven beginners get excellent results
Just ona man (no crew needed) can easily cul
enough on weekends to save hundreds of
dollars over high lumberyard prices. For power
l.use uactrq_ac or other low HF diese| or elec-
Fic unit tory-direct selling keeps price low,

angn&:é}n-.rament time payments may be
Send for FREE BOOK! Just mail Gll.lpllnllﬂl‘lfﬂi
“How To Saw Lomber"’ honmunimm

on the One-Man Sawmill. There is Illl}

and NO Slelllﬂ'IIl'ﬁ‘iII Call on you. I-

‘;-HIIIII' Co. FTT
an Fleld Buliding ‘wiie]
Kanaas City, Mo, 84111 ——
Please sead all focts and details in
your FREE BOOK “"How To Saw
Lumber”. I undersiand there is No
=] (ibligation and that Wa Salesman will

e call on me.

PORSCHE CAEBRIOLET
{Cantinued from page 160)

whistles or water leaks. Credit for the
top's excellent stability at any speed
and its safe-like sealing security goes to
a steel plate installed beneath the front
section of the cloth top. And the top is
s0 designed that its shape conforms o
the 811's swoopy, sexy lines.

Underneath the soft top is pure
9115C. Unlike the more civilized, but
very roadworthy 844 and the luxury
starship 928, the 911 is the only
Porsche for the hard-core enthusiast of
the marque. A direct bloodline descen-
dant of the classic 356 model, the
9115C embodies all that the good Dr.
Ferdinand intended the car to be—and
then some. The 911 may be more chal-
lenging to drive compared to the other
models but, according to the purists, oh
s0 much more satisfying.

The interior of the Cabriolet is typically
German: taut, crisp and wall engineered.

The business end of the 5115C is
the rear, where, according to tradition,
you'll find the engine and transaxle.
This makes for a rear-favored weight
bias which can cause the car to be
unforgiving at times. You'd be sur-
prised at how white your knuckles can
get when the back end unexpectedly
decides to come around in a sudden
blitz of oversteer.

The rear location of the transaxle also
results in a long gearshift linkage
which can make for vague gear engage-
ment. At times, you feel like you're
probing with the stick to ses what gear
you'll finally spear.

A drawback of design? Perhaps, but
the traditionalists would have it no oth-
er way. They say that once you get used
to the quirks of gear changing, it spoils
you for anything else. Unfortunately,
Porsche wouldn't let us keep the car
long enough for us to be spoiled for
anything else.

The concept of the 9115C is a serious
sports machine that has high regard for
comfort and even luxury, as well as per-
formance. Few compromises have been
made that would dull the razor reflexes
of the machine.

The cockpit, cobbled in black leather,
is all very businesslike—no frills or

162

doodads, just plain, readable, aircraft-
style instruments, white numerals on
black faces. The 911 resists the current
trend of some carmakers to see who
can come up with the trickiest digital
readout or the most spectacular display
of aurora borealis dancing lights for the
dash. An exciting instrument panel is a
poor excuse for a boring driving
machine.

The front bucket seats are firmm and
comfortable, and give excellent sup-
port, especially in the lower back area.
Lateral support is very good without
using those cumbersome side wings
that want to come around and digest
you like a Venus' flytrap.

The footwells are small. You have to
hunt for room to park your left foot. The
bulge in the left side of the footwell
doesn't help matters either, and it dis-
places the clutch and brake pedals
slightly to the right of where you'd
expect them to be. Something else to
get used to.

Inserting the rather long ignition key
into the lock is like stabbing the dash
with a short bayonet. A quick twist to
the right, and the flat Six responds with
an enthusiastic exhaust. The clutch is
another no-compromise item. It's either
in or out. There's no soft, gradual range
of engagement. Let up on the pedal and
the engine hooks up right now!

And there's certainly nothing soft or
gradual about the 911's power curve.
Come off the line hard, and the 911
punches you back into the seat. First
gear response, with its stiff 3.18 to 1
gearing, has all the alacrity of a whip
crack. The brutality slackens some as
you power through the milder-ratioed
upper gears, but it always remains spir-
ited.

The very willing six-cylinder boxer motor
is good for an observed 120-mph top end.

Acceleration is brisk up to an indi-
cated 100 mph and then falls off before
topping out at 120 mph. This is soma
20 mph below the car's advertised top
speed, and we don’'t know if Porsche
lovers quibble about this sort of thing or
not. It's certainly good enocugh for us in
this day of the 55-mph limit.

Steering response, handling and
braking action are what total perfor-
mance is all about. It's what the 9115C
was mada for. All the controls are very

(Flease tum to page I64)

POPULAR MECHANICS = MARCH (1983



SENSATIONAL, ALL-NEW NONPRISMATIC

50 MILE BINOCUI.ARS

IT'S A WONDERFUL, GIANT GOMM

OBJECTIVE
EXCITING GIFT! LENSES!

ONLY
98 T LENS COVERS AND SHOULDER.
STRAPS WITH EACH PAIR
Tllff Ln'ﬁT'

e e e e e e e ke
SPECIAL PURCHASE ON:

SUPER DELUXE MODEL!
A limited quaniity of owr NEW DELUXE MODEL (niw
illiustratend) is mow available. It has all of the preat
features of the model described in this ad PLUS Tinted
Lenses and a New Body Design. Only $2 more. 08 is ouwr
Model No. 135 — Only 59 98 Each!

10 YEAR CONDITIONAL GUARANTEE

These Binoculars are fully warranted against
Manutaciurers defects for 10 YEARS. |If they do
not operate properly anytime in 10 years, return
with %2 to cover handling costs and they will be
;elp;it?'u::-r replaced free, Guarantee ends Dec.

FOSTER-TRENT gnauid %rg-senrs uhilzg Model of the famous
POWERRDUSE BINOCULARS. Thiz Gagantic * SUPEF 60" was created
In Eurege after years ol extensive refearch (14 chack full al reva-
lutignary new design ideas, such as Flllhz-ﬂ B.'lrrsls far Ellri sirenfth

Variable Focuging for smesthe, pull-in wu = fram 30 Yards
o 5[r Miles away! Bes? ol alf, GIANT M Objective Lenses for
wiwe light gathening power, You'll get ferific wiews, How, any
raader of this publcation can gws Ehese superb bemoculars & regi-
jhattom cosl.

Perfect For Sport Fans, Nature Lovers!
Great For Secret Surveillance!

The ﬂl.l.nl BOMM Lenzes pull m the Snilling sction . ien Trom
Ehe I..- b Sudy wikd animals withost dlsl:urhlng !hm Enjoy
thriling vistas from 50 MBLES AWAY. Sae m1hn||r being seem . . .
in's 1un o be your pwn detective. Study sespicious strangers from
ihe privacy of your own home

Try Them On 30 Day Free Home Trial!

Mo Eiﬂ. Ba Dbligation. Enpoy them for 1 Tull month belsre
deciding. If you're not 100% satisfied return them Bor @ fdl, im-
miethale refund excepl postage B hasdling. Bll ordeds received will
be shipped of a first come, first served hasis. Please act promptiy
for fast shipment

Famous EPISCOPE

HOME THEATRE

PROJECTS PHOTOS, PRINTS, STAMPS,
SMALL INSECTS, SKETCHES, COINS,

GEMS IN NATURAL COLOR AND
TRUE TO LIFE ACTION!!!

INDICATE QUANTITY WANTED BELOW
ONE BINOCULAR — $7.98
TWO BINOCULARS — $14.00
| THREE BINDCULARS — $19
SPECIAL BINOCULAR CASE ONLY
DELUXE MODEL—Ha. 195 — $8.

.00 EACH

A POWERFUL

CO, PISTOL

FIRES 100
SHOTS WITHOUT
RELOADING!

= Precision Made
= Quality Materials
: fhted e
. ﬂ‘:ﬂ" Satet t‘-l&
» Walocity Regulator
A powerful new CO= semi- autnrnatn: BB Pistol that
has the look, feel and balance of & regular auto-
matic at a price that lets you enjoy real low cost
target shooting at home! The RLIFE%R is carefully
gngineered and precision machined of the finest
alloys and materials with many features usuallx
found only in handguns costing much more: 6
barrel, 101" long overall, checkerad thumb rest
type target grips, rear sight adjustable for wind-
age and elevation, positive safety catch, velocity
adjustment and a handsome midnight black finish.
This is the answer to target shooting without the
cost of expensive fixed ammunition. The ROGER
uses regular BEs obtainable anywhere and will
fire 100 =hots without reloading. The pistol comes
attractively boxed, complete with Cd= cartridge
and a tube of BBs.

3‘2 95

No. 2077—ROGER GOz BB Pistol Dutfit .
No. 2077A—Custom Molster........................

only...

s1 55 5&‘-‘:
\:.

L

IDEAL FOR STUDENTS, TEACHERS,

ARTISTS AND HOURS OF FAMILY FUN!

This BRAND-MEW EPISCOPE PROJEGTOR projects
directlg from snapshots, books, even solid ph-1
jects like coins, mineral specimens, etc. Fine
reflector and mirror system, Hi-intensily projec-
tion lens that enlarges images up to 16 feet
square! Rugged fwo-tone body and base wnh|

cooling vents and “on-off”" switch.
Mo. 4500A —Episcope Projector

SUPER AWL WORKS LIKE A
MACHINE... SEWS LEATHER,
RUBBER, CANVAS, PLASTIC,
UPHOLSTERY, NAUGAHYDE
N &ALLTOUGH MATERIALS!

O FREE

Accessory Kit
«E )=
- MadeinUSA

Repairs Luggage, ™
Upholstery, Boots, Rugs,
Convertible Tops, Tents, =
Auto Seat Covers, Awnings. ™

Super Awl works just ke a machine. Sews and
repas lough naugahyde, upholstery, leather,
canvas, etc. Makes permanent repairs o lug-
gage, convertible tops. furniture. Used by
saddle & harness makers for many years to
make tough, durable lock stitch — automatic-
ally! Hardwood handle holds extra needles
wrench, Comes with 30 ft. spool of tough,
waned thread.

No. 5029—Super Awl — T N
Mo. S030—Extra 25 yd. Skein of Thread 51.569

Turns Ordinary
Buibs To

Lifetime Bulbs! .~~~/
Yes you can cut your lighting bill in half . . . and
our ordinary bulbs become lifetime bulbs as a
nnus'“ Just press a bulb button in place, at the
baze of gﬂur bulbs and it reduces the woltage
used by . instantly. Extra “soft start"
feature eliminates bulb burnout problems.  Fits
all standard socket bulbs from 742 to 350 Watts.
No. 1081—Bulh Button .......... SRR 75| |
Special: 3 for 1' B-ﬂ
-—-----hﬂ-------
"ormler-"Tremi «
=?.u5 Post Road, Degt, 522-C , Larchmont, N.Y. 1

RUSH the iems ordered below on 30 DAY TRIAL — complete
satisfaction GUARANTEED or my mosey bach nrnmu [ExeEpl

' fnmn E handlingl. My payment is enchsed mcleding {45
or postage L handlisg Sorry! Mo C.O.D)

i QUaN. SITE ITEM WO DECCRIPTION PRICE

1

1

I Shipping A Hanatng | f]| 4 5I

[ | M.¥. Slate cusiomers pleats sdd sales Eax J

I Toiad Enclosed l
Pheans wip Shreed Adiinin sod a0 Mo Sor FREBEN LS Dby

I Frisd Mame .

I Afdeess Api. Ko l

I ity I

I State 1S |
Hﬂ [ 'I'IS.a and HBHP I:l'arne {al'ﬂ h!l'ﬂErl may Cﬂ“ in

' their arder from 9 AM ko 5 PM Eastedsn Stisdand Time, Call l
B14-B34-7370. Sorry. we canmol accept Collect Cals i

I (7 WASTER THARGE he 1

1 Expiration Date Interhank No ‘I
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NO DOWN

ﬁn- Tﬂrﬂm

PAYMENT

BELOW-MARKET FINANCING

If you thought vou couldn't afford a home
of your own, think again You still can!
Ower 20,000 fomilies just like you hove l
built Miles Homes using our step-by-step
instructions. Over 50 exciting do- it-yourself
models plus a full selection of optional
materials — like heating, plumbing and
electrical packages— are available to give
you the home you wani ot a price you can

afford
O |

[l |

Miles Homes - doske

You're Miles ahead
with no down payment.

SEND TODAY FOR
== MORE DETAILS ==
No money down, below-market financing, low
monthly payments. It's not too good to be true, l
just too good to be passed up.
Flecze send me (check one) I
O Free color brochure
O 80 page, full color cataleg. (Please enclose
53 check or money order )
Mail to: Miles Homes™
4700 Nothon Lane, P.O. Box 8495 '
Mpls., MN 55440

PHOMNE NUMBER | . - — I
NAME gt i I
R o e e e I
1, e U BT L S e A R

If you're ahout 1o purchase a log home, take
look at the construction technlgue vou're going to
live with. All log homes experieno: some chicking,
seam shrinkage or warping. Hut thanks to Lincoln
Lops Stack’n Build construction lechnigue, your
walls will rematn seabed even if vour bogs shrink. And
hecause of our exacting olerances. walls always fi
snugly topether and are rwt 45 subject to joint and
seam imperfections that ciuse other log homes o
etk alr at the joints

All For & bower total erected cost thean amy
other major bog home manubictuner

Writee for your Lincoln Logs plans kit. Send

youir rearme, address and telephone number with |

Chestertown, WY 12817

check or money onder for $6.00, 1o the addres
belos: Or call B00-533-2461 (in New York State
call 518-494-2426). MasterCard and Visa accepled
Exclusive Dealership Territories Availahle
Simple Log Home Living.
Less

For i

The Original
6033 Rnverside DE!nculn Lngs Ltﬂ.

PORSCHE CABRIOLET
(Continuad from page 162)

direct and quick-acting. The four-wheel
ventilated disc brakes could lock the
wheels at any speed in straight-line
stop. A series of panic bounces on the
brake pedal at 70 mph was simply
shrugged off by the car.

The suspension system is well sorted
out, as indeed it should be. After all,
Porsche has been playing around with
this car’s basic design since 1948, with
the first of the 911 series going on sala
in this country in '64. The current
arrangement uses MacPherson struts
(sans springs) combined with adjust-
able torsion bars on the lower control
arms in the front, and semitrailing arms
with torsion bars at the rear.

Making the most of the suspension
technology is a wide footprint of Pirelli
P7 rubber. The low-profile 55-series
skins in front, and 50-series on the rear,
all mounted on 16-inch wheels, do their
part for maximum handling and steer-
ing response. The narrow sidewall
flexes less and so gives more direct
input to the wheel. An excellent tire
overall, the P7s tended to “nibble” or
pull at the wheel slightly. The steering
wheel also picks up road vibration and
kicks back on rough roads.

When you get tired of playing road
racer, just plot the gear lever into FIFTH
and sit back for low rev, quick highway
cruising and 25-mpg economy. Even
though the 911 is set up with a bias
toward the sporting, overall ride quality

keaps fatigue at bay.

Nothing hangs loose

Fit and finish are buzzwords that
have been beaten to death in recent
times. American consumers have de-
veloped tendonitis by pointing their fin-
gers at Japanese products while shak-
ing their fists at Detroit. Well, the Ger-
mans were axperts at the game long
before the Japanese came out on the
field. And there’'s been no slacking off
at Porsche. You just don't find rough
edges, missing fasteners, or things
hanging loose. Paintwork is show qual-
ity. Indications are that the 911S5C
Cabriolet will price in at abowu
$36,000.

What does Porsche plan as an ancors
for its venerable 911 series after its
Cabriolet act? The factory currently is
working on redoing the Turbo modal,
but there are no plans to drop the
boosted engine into the Targa or Cabri-
olet. These bodies are not rigid enough
to handle the extra power. So for the
time being, at least, 8115C fans will
have to make the most of the present
mill which makes a healthy 172 hp at
5,500 rpm and 189 ft.-lb. of torque at
4,200 rpm from a 2.9-liter (183-cu.-in.)
engine. ™

POPULAR MECHANICS * MARCH 1983



After 46-Yrs.-U.S. Gov't. Scientists did it!

Scientists Create Super-Thriving

Shade Tree That Equals an
18-Yr. old Oak for Size
And Beauty-in 3 Summers!

Hailed from Coast-to-Coast as virtually the

Mow there's & shade tree thar pracrically grows right before
yomr eyes, inlo @ iowering pillar of brauty. Yes, not only does it
prow a6t an incredibly fast mie, buot as you can e from ike
pictiare, ity exeoptionally brautifal wna!

MEASURE UP TO A FULL FOOT
OF NEW GROWTH PER MONTH
IN ITS SUPER-SOARING
GROWING SEASON!!

T oaive nover soon anything bike it. Homeownens from ooast (o
coast report asionmhing growth retes you can soiually messure
as ihe days go by! Oreder aow, and yaur Lrees caun enpoy the Tull
growing season that Mother Mature intended. They cam quickly
prow up io eight feel the very frst year! That's hall the size of a
mature Dogwood! And, that's jusi the siart 1icon hortle spio 14
feel the second year. In oo time at all, your iree can matire {o
brights of over 60 feet tmll, with ils dense. lealy bramches
sphaming up 10 35 feel wide! Fow ather shadde irees can match thes

grovanh speed. And best of all, no speoal anemsn
meeded 1o schieve this fasr skyroeketing growth a nod mgndfesnt

beewuity.

DEVELOPED BY SCIENTISTS FOR
FAST, SURE GROWTH IN VIRTUALLY
ANY SOIL, EVERYWHERE IN
AMERICA — WITH NO SPECIAL CARE!

As 8 result of over foriy-sis years of U5 DA, Forestey
department of testing research, you can res assared that thistres
will grow fust and well For you. Uinlike fossy froi and not irees.
which regisre spraying and pampering. ihis saper-growing
bhybrid s NATURALLY RESISTANT TO MANY
DHSEASES, PESTS OR INSECTS

MNow stripped of their official Government 1651 number M.E
41, in favor of the deignstion - PRESTO POPULUS
GIGANTEUS fAndroscroggin Cwitivarl These wonder tress

“, . Six Times the Growth Yield
of Other Trees. . "
“Ontarie Ministry of Natural Resources-

aft 0 emiy {o pland that cven o child cam do it

These trees have proven 1bemsedves from rocky, acidic coal-
mine slopes to the hot, humid tropes of the Gull of Mexico, to
the bitter, we-biasted praines of Conada These tros. |

* Require no special attentlon aside irom regular garden cane!
® Thrive in such hostile aras a5 minespoils and rechaimed
saniry landfilk!

# Shrug off the effeces of frighd samiers!

* MNeed no special pruning or spraying!

Remember, results will vary with cach locality. Troes take just

maments o plant. and will reward vou with years of guck
prowth asd beaury.. slarting this very scason

SURGES INTO A BEAUTIFUL SHADE
TREE IN A MATTER OF MONTHS

Picture yaur family sipping we-cold lemanade an the Botied
day of summer. . . cool and relaxed beneath the spreading lmbs

o one of the grestest seientific
advancements in the world of trees, With
s many famastc siributes, il may be
the finest shade tree ever] Now, pctine
your paisd of lawn becoming the
neighborbhood show-place. This
omamendal beawiy sands sirmight and
tall spreading the skies with Olympian
vigar! You lay stretched out on your
hammiock bencith branches and boughs
heavy with porgeous green Follage that
thirows & massive “Beach U mbreila ™ over
you. Reclime in comfon with your
favorie magarine. . . and beat the heat!

Best of all. is knowing that generations
al yoar lamily will enjoy these strong.
sprending. fmend|y Branches that
voungsiers love 1o ¢limb on, And
generations of loved ones will be good-
naturedly boasting 1o their peighbors
and fricnds about how guackly ihis
super-growing hybrid grew. And, how
lomg thes astoakbing ifee has been=likea
member of the family ™

YES, THIS TREE CAN
EVEN SAVE YOU
DOLLARS AND MAKE
YOU MONEY!

Nothing sse you can plani can

gmaranind you pracigally immediate
relief from vour fuel hdils!

L “‘lﬂ}"‘" blosck 1he hll.u:nnl; sumines san-Average 1P conler
on bol, sunny deys!

& Malional Realiors estimate avernge S2L000.80 sdditions)
vahot 10 your home when landscaped!

* Wihen the lcaves drop in the fall, the sun can easily penctraie
and help in hesting your home!

® Lewves make cucellen) garden comipost]

# This same Wonder-Hybrid i naciorally recognized a8 &
superh source of frewood-cnergy!

I fact, the very cme tres that we now offer you for planting i
your yard is being planced by the thousands of seres For firewood
purposes! The reason® An estimated 598 Million BTUS of
encrgy por acte. More heat than OAK, MAPLE OR
HICEORY!

HOW TO GET YOUR TREES -
FOR LESS THAN A CAN OF COFFEE!

That's right! Thowgh yeu may think. and rightfully so. thata
troew with this kind of pedigree, 1 hat groes this besw ful, this fast
+. Just has to beexpensive. Mormally, vou'd be nght. But, we have
b sowree dloss bo the US. Govd. bybnd program. And, 1f you
order mavw, thoough this publication, you can completely forpet
abouot astroncmaical prices. THE TOTALLY UNSUR PASSED
OFFER: You may purchase two of these cerislicd hybrid tres
lor just $5.98. Lo than & Y-Ib. can of caffee? Elewhere, guality
shade trees cou you many times mare, but only through thes ad,
your price is just 5595 for two irees.

WE GUARANTEE

YOUR SATISFACTION TWO WAYS

1 you Feel that thin gorgeous growing marvel just isn't for vou

il you're mot sanisficd i every way with these guick growing
shade trees, smply fetiarn Them o s withen & full three moaths of
shipmemt for & Tull refund of the puschass price. . . ANYTIME
WITHIN THE NEXT YEAR FOR FREE REPLACEMENT!
What could be fairer?

ORDER NOW - RISK FREE
OUR SUPPLIES ARE LIMITED

THE DEMAND IS GREAT
Becawe this wonder hybrid s 50 new, we're natarally limited
on the namber we can sell this year, 50 order now, and stan
anjoyimg what's virtually the (asiest growing shade iree known 10
ffan this very same summer! {/Vor avaiisbie m Comeda ) © 1982
. S T T—— S — — — — —
SUPER SHADE TREE
hiurssny Dnsieon, Depl G507
T80 Pt L I
Caron, Ofud 44750
YES, plesss seral me i expraoncnany. braunhal, FAST-GROUANG
shace e the PRES TO FOPUILLG GIGANTELR. | undentand shat f f'm
o ity elighed), [ iy returm e e e 90 day for reflnd of
iy purchase pnoe [iess postage and handingl. of free repaoement
L SO0 v poer Faimoly | I
O 2 Trees for oy 5 5.95 pius .30 postage & nanding I
O 5 Trees f ondy § 780 plus 565 postage & handiing
010 Trees fiox oy $12 50 phus 52100 posiage & andbng I
O 25 Trees for only S0 85 plus 53 10 podlage & hunolng
[ 50 Trees for anly S39.95 pho 95 00 poitege & handing I

CHECK O Cashi, check of morey oicey
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That AteUp -
NewYorkCity

Conceived as a ‘mountain bike,” the |1- . I
fat-tire flyer is the ideal commuter

conveyance in a city where most of
the streets are definitely off-road.

BY ROBIN NELSON

he man was in a hurry. He'd already paid the cabdriver,

so when the yellow monster cut me off as it pulled in
toward the curb on New York City's busy Central Park
Wast, | had nowhere to pass but on the right —braking just
wouldn't do the trick. As he flung it open, the cab door
caught the Stumpjumper's left handlebar (fortunately,
inboard of my hand) as | roared by. 1 did a passable one-
and-a-half in the pike position, with a glide ratio of about
four to one, and hit the asphalt on two points—helmet and
right shoulder. This, for the uninitiated, is bicycle commut-
ing in New York City.

After 1 had gotten clear as to time of day, my name and
other vitals, and vainly pursued my assailant into the lobby
of a doorman-guarded apartment building, I started looking
for something in which to put pieces of bicycle. But once
again, 1 had underestimated the Stumpjumper. The handle-
bars were slightly cocked. | straightened them by hand, got
on and rode off (a trifle shakily) on the same sure-footed, fat
tires with the same quiet, smooth, 15-speed drive train.
Some things still manage to work in this world, and this
so-called "mountain bike,” a durable machine that a har-
(Fleage tumn to page 180)

o

. oF 3
- —-“.'-“—-:- -

—

Riding against traffic (above) is
not our normal mode; here a guick
fat-tire flyer U-tum helped get

us out of a real New York craffic
jam (and let our photographer get
exactly the shot that he wanted).

Sewer grates (far left) are death
to the normal 10-speed, thin-tire
format, seen next to our off-road
fat tires which really pull through.

Stumpjumper also conguered the
tough crags of Central Park (left);
after all —it's a "mountain bike."
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The Dyna-Mike
Transmitter

It's smadler than a quarer, Bul DYMA-MIKE will
fransmit every sound in the room to an FM radio
funed to the proper unused frequency, up 1o half a

milg away

i wou're at a nesghbor's home
& block from your own, you can
hear your baby's cry, of you
can lell the mstant your spouse
comes home. If two of you are
driving tandem in lwo cars. ong
or bath of you can
communicate wilh the other
aven il other cars drive
batween you

DYNA-MIKE has as many uses as your
imagenation can think ol, For @ business
conterence, bl the tiny microphone si un-
chiruswvely on the lable of concealad on a shedl,
and you'll be able 1o record every word, For
businessas, pul an FM receiver in a warehouse of
remote office and ~“broadcast” instructans or
orders to be filled

Public speakers ngver had a befler friend than
the DYMA-MIKE. Mo wires or setup — jusi lurn on
one or more radios and youwr speech will come
Through wilh parfact hidelity Pul ane on the front
parch I you hear a suspeCious Sound, furn an the
radio and you'll hear the doorell or even a
multered conversation

Choose Your Model

New Horizons is infroducing thiese models of tha
DYMNA-MIKE supersensitive broadeast microphone
Mogel AR-T s Ihe world's smallest microphane it's
a miracle of electronic minialure power, with a
range ol 750 leat and a battery life of 90 hours
Introductony prce i& 512995 (twa for $119.95
each]

Maodei 9-DX 5 8 long-range microphones,
broadcasting an unbelievable hall-mile dsiance
This mirsaturized wonder is 514995 [two for anly
$139.95 each). Normal battery life is 25 hours, or
you can have the special Power-Pak, which
operates 200 hours, tor §19.85

The AR-7 and 9-DX are sensiive. They'll pick up
sounds from 40 feet away, Bul tod super-sansitivily
notfeng beats the A-5

The A-5 will pick up a whisper from more than
80 teet away and broadcast i 10 a receiver 750
feat distant The A-5comes with a special 200-
howt long-kife batlery and is introduciory-pnced al
$89.95 (wo lor only $89.95 each)

The Telephone
Voice Changer

It's right out of James Boand' Push a bulion and
e VOICE CHANGER gives your voice compleiely
different chasacterstics The person on he olher

end ol the phong won'l
Ko 'S you
. : The VOICE
CHAMGER is more
tham an “glectronic
handserchiel” —
doesnt cause your

T voice 1o sound fitered

i ﬁ_‘_.— it fiterally changes tons

: and timber

Choose from bwo separate. distinct Changer

Channets. If you're alone in & business office, il
sound like an employee answering I you live
alone, you can gel nd of pesky calis by pusheng
Channel 1 or Channal 2 and saymng “Sorry, that
person isnt in

How It Works

The VOICE CHANGER is powered by two
ordnary panight batteres. One sl of lead-in wires
connects (o your telephong base; 1he clher clips to
the wires leading 1o the handsel

Pushing the button labeled "Ordinary” puls your
narmal woece through the line. Pushing "Channel 1'
changes timber and lexture. Pushing "Channsl 27
creates different characiersiics from Channel
Thus you have three voice oplions — your own,
plus two changed vaices.

MAKE NO MISTAKE! THE VOICE CHANGER
DOESNT MUFFLE ¥OUR VOICE OR MAKE IT
UMNINTELLIGIBLE. It lerally changes the guality ol
sound — space-age elecironics al work

Lise the VOICE CHANGER 10 reach that doctor,
lawyer, or buginess execulive whose Secretary
kronws your voice and who always i5 "oul” when

ou call. Use i 1o scréan your own incoming calls

58 il for just phain fun. Any time you like. during a
conwersation, push the “Ordinary” button and your
reguiar voiee returns 1o the wira

he VOICE CHANGER is yows for $9995 — fwo

fgr $89.95 each (plus $2.50 shipping per otal
order). When you consider the many uses ol this
brilliant glectronic instrument, it's a real bargasmn, Of
course i has the standard New Horizons
guaranies

The Super Ear

You'll hear il all

Effortiessly, you can hear nol just 8 baby's cries,
bul guiet breathing — through a concrede wall a
foat thick. Put the earphone in your ear and place
the SUPER-EAR on the
wall. That's all there is
bo it

SUPER-EAR hears
everything — and, even
more astowding, hears
it clearly. It's as though
the wall weran™ thare. I
YOuUTe ComIng home lale
at night and think
infruders ara in your
residance, ket SUPER-
EAR find out for you
Want to know Il the
Mg 15 Over in the
room wilh the Closed
door? SUPER-EAR will
ledl you in a second

SUPER-EAR is undetectable from the other side
af the wall The quakty of sound has amazin
fidelity = good enough 1o record, and SUPER-EAR
nas s own buill-n recordar jack

Because SUPER-EAR is the ultimate Esiening

device, you can use it o pinpoint hidden squeaks in

our car of the sowce of Mystenous e NOSas.
anstruchion experts use d 10 chack for laws or
cracks in buildings

it Works Anrwhom"

Ewer pul your ear 1o a railroad frack to try 1o haar
e train® Try d with SUPER-EAR. You'll hear thal
ftrain many miles away. Use il as a powerful
stethoscope on yoursed, a frend, or a pel. You can
evenhear 3 byd's brealfun

The only source lor SUPER-EAR 15 Mew
Haorizons. Choose from iwo models — Moded SB-5.
wilh ultrasansitive micro e, §139.85 (twoa for
only $129.95 each), or Moded SB-1, with suction-
type microphone, $99 35 {two for only $89 95
each)

walls,

Tiny, powerful electronic sensors
give you supéerhearing — through

up to 1/2 mile away.

The Private
Transmitter/Receiver

The MCZ-10 roadcasts on
a special rado band No one
withoul eguipment can hear
your fransmitied messages.

The receplion is unbeliev—
ably clear and brightl — com-—
mancial broadcas! quakty.

Your resever
chcks nto any of
three separate
channeis In the
suburtes the range is
up o 2000 feet, and
in the city 850 feet.

With your speceal receiver s an nconspicuous
high fidedity earphone. You can put three
fransmitters in three locations and then swilch
Dack and forh, manilarng all three. Someana with
an FM or police band receiver can lune his dial all
day, but e won'l pick up these signals

With two receners, you Can have a cumplem
twe-way system without the inconvenience and
annayance of the semi-public CB channels. The
NCZ-10 channels are private.

This professional-quaky elactronic mirache ks
easy 10 use and completely dependable. Monitor
your baby's room Leaave a trangmittér in an
INCONSPICLOUS place n your office of your homa,
and you'll hear anythang going on in that room,

One MCZ-10 receiver with one fransmitier is
$£279.95, with lwo Iransmitters (Iwo separate
bards), I's $370.95; with three transmilers (three

rate bands), it's $479.95,

ar a EDI'I"IFI-}E[B‘ Flrl'l'El.tG communications 3-,-5ram.
oider two receinvers, each with a iransmitter (we'l
send Ihem with different bands). Special high-
performance battenies enable you to operale the
receiver for 40 howrs cantinuousty, the transmitter
far 35 hours

Wa Absolutely Guaranieel

Usa any electronic ingsirumenl acquired irom us
for up to 30 days. If you decide for any reason you
dont want o keap if, returmn A fora 1 refund.

ORDER TOLL-FREE

For tast delivery on credit card orders. call toll-

Irea 24 hours a day, seven days a wesek:

800-824-7888

Ask for Operator no, 551
{in California. call BO0-852-7777)

Or send check or money order. Please add §2 50 per
total arder for shipping. Crder any or all these slale-of -
Ihi=an elecironic insinumenis
* Dyna-Mike AR-T, $129.95
{two for 511995 each)
* Dyna-Mike 9-0DX, 514095
{twio for $139.95 sach)
* 8-DX rechargeable power-pak, $19.55
' Dyna-Mike A-5 50995
{two for $83.95 each)
* Super-Ear Mogel SB-5 microphone, $139.95
(two for $129.95 each)
* Super-Ear Modal SB-1 microphone, $50.95
{two lor $89.95 each)
* Voice Changer, §99.95
(twio for $89 95 each)
* NCZ-10 transmitter and receiver, $279.95
{two transmitiers, one recever, $379.95)
(three transmitters, one receiver $475.85)

NEWHORIZONS

DEPT PMa 1 Penn Plaza, Suite 100 « New York, NY 10118
For information, call 201-370-8028



THE STOCK TRUCK WITH GUTS ENOUGH TO FINISH THE
15 AUVRILABLE THROUGH VOUR CHEVY DEALER NOW.

On November 3, 1982, a Chevy S-10 Pickup— But the new-size S-10 4X4, with optional
right off the assembly line—challenged the V6 engine, the revolutionary new Insta-Trac
famous Baja 1000. It's the longest off-road event 4-wheel drive, and optional Off-Road Chassis
on the continent, running the length of the Package, entered with no special equipment

Mexican Baja peninsula. Over 985 miles of rocks, except for safety items required by the sponsor.
sand, dust and heat. A course so tough that even In fact, it was the only totally stock truck to enter.
many specially equipped trucks did not finish. And for 37 hours. the S-10 took everything the




Baja could dish out,

Like all entries, the S-10 took its share of
punishment. But at Baja, to finish is to win.
Because in a field of 135 entrants, 70 could
not even complete the course.

We think conquering the Baja says a lot
about the way Chevy S-10s are built because

you can buy a pickup just like it—the one that
conguered Baja—at your Chevy dealer's now.
Some Chevrolet trucks are equipped with
engines produced by other GM divisions,
subsidiaries, or affiliated companies worldwide.
Ask your dealer for details.
Let's get it together.. . buckle up.

"n -



' Quiick Guide |
To Speakei-\/

Repair

Here’s what you’'ll need to know to be
a Saturday mechanic for your speakers.

BY MARC STERN

ere's probably nothing more frus-
trating to a music lover than tum-
ing on the stereo and hearing nothing
but shrieks, howls, distortion or, worse,
nothing at all. Looking everything over,
the system seems ckay. But check the
speakers; that may be where the fault
lies.

Speakers are perhaps thought about
less than any other component in the
audio picture. You may have the most
expensive guad-radial (four-speaker)
Super MegaBlast 1000s, but they have
to be properly used and cared for.
Speakers are really little more than fab-
ric, magnets, wire and a metal frame,
despite high-tech sounding names or
spacifications. Basic speaker construc-
tion is one of the few areas of audio
which hasn't changed for many years.

Granted, speaker manufacturers are
using some new materials and comput-
er-assisted design, but in its basic con-
figuration, the speaker is nothing mora
than a vibrating cone of material which
reproduces sound.

The inner story

In general, a speaker consists of a
metal framework from which the cone
is hung. At the center of the cone is a
button-shaped item, which is the top of
the voice coil. The voice coil is just a
powerful magnet surrounded by paper
and then covered with a fine coil of
wire. This wire is cemented into place
with varnish or lacquer. It is the inter-
action of the coil and magnet which
starts the paper cone vibrating.

Of course, new speaker designs usu-
ally include three or four speakers in
various ranges—the traditional low-
range woofer, the high-range tweeter
and either one or two mid- or super
range speakers. However, all of these
different-range speakers adhere to the
same rules.

Quite typically, a set of speakers will
have a power-handling rating such as

{Plaase turn to page 172)

170

Tape Liguid, bonding glue, rub-
ber cement and miscellansous items
like coffee filters, tweezers and scissors

are all you nead to make the repairs we detail.

REPAIRING A RIPPED CONE

First cut a patch to cover the rip. Cut
from a material like chiffon or a coffee
or vacuum-cleaner filter.

Hopld the rear side o.ftha cone and

apply the patch very gently. Rub
smooth with even and gentle pressure.

Contour the patch to speaker's shape
and saturate the material with rubber
cemeant. Use a cotton applicator.

Once glue sets, the speaker should
sound about as good as new. Visible
patch will be hidden by grille cloth.

FINIMG A SPLIT TEAN [

This cone is ripped along the upper
spam where it joins the frame. This
type of damage may be hard to spot.

A paper clip makes an excellent hook-
shaped tool to pull torn edges of the
seam flush with the rest of the cone.
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VIC2

(List Price $299)

SALE!

$13900

(when you buy & tape programs at sale prices)

" PERSONAL

COMPUTER

® We Love Our Customers
Our Prices and Service
Prove It!

@ One Day Delivery Express
Mail

o Commodore 64 Program-
mers Reference Guides
Free With Purchase

@ Over 500 Programs To
Choose From

® Free Catalogs

You get the COMMODORE VIC-20 Compuler
for only $139.00 when you buy 8 lapa programs
on sale lor anly $58.00. Thess 8 taps programs
list for $96.00 to $132.000 You can choosa one
of these threea taps progrem packs: 8 GAME
program pack 550.00 (Allen Invasion, Target
Command, Artillery, Chase, Snake Oul, Cattis
Round Up). 8 E FINANCE program pack
$58.00 (Check Book, Calculator, Tha Budgeter,

Home Inventory, Income Tax, Ulility Bl Saver).
B8 SMALL BUSINESS program $59.00 (Ac-
countant, Accounts Recelvabla and Payable,

Inventory, Order Trackar,
Bidding, Appointmenta),

33K COMMODORE VIC 3188
WITH 2% TIMES MORE POWER

For only $199.00 you get tha COMMODORE
VIC-20 plus WE ADD 8,000 BYTES
OF USER MEMORY to give you 2% TIMES
MORE PROGRAMMING ER| Thia power-
ful fuli-sized axtra featured computer includas
tha 6502 microprocessor (LIKE APPLE) 20,000
bytes ROM with a 18K extendad LEVEL N
Microsoft BASIC, 13,000 bytes RAM, a total of
33000 bytes mamory, plug in expandable io
680,000 bytes, 68 key typawriter profesaional ex-
panded keyboard with graphic symbols on
kays, color command keys, high resalulion
graphics, 512 displayable characiers, text
display s 22 lines 23 characters, sound and
music, real time, uppar lower cass, lull screan
editing cursor, ficating point decimal and trig
functions, string arrays, scrolling, multl slate-
mant lines, file management, PEEK AND
POKE. Assembly machina language Is
available. We have easy to use self teaching
books and programas. Accepts TAPE-DISK AND
PLUG IN CARTRIDGES, connects 1o any TV,
includes AD adaptor, R.F. modulator, swlich
box, sell teaching inatruction book, comes in a
baauliful console case.

41K COMMODORE VIC $249

WITH FOUR TIMES MORE POWER
For only $24000 you t the 41K COM-
MODORE VIC with 400% MORE PROGRAMM-
ING POWER THAN VIC-200 We add 16,000
byles user memory to the VIC-20. You gel &
total ol 41,000 byles memory (20000 bByles
ROM, 21,000 byles RAM and extended LEVEL
Il BASIC) plus ail the axtra features listed|

48K COMMODORE VIC $289

WITH SIX TIMES MORE POWER
For only %$289.00 you gal the SUPER
POWERED 48K COMMODORE VIC with 800%
MORE PROGRAMMING POWER than VIC-20!
We add 24000 byles user memory to the
VIC-20. You get a total of 49,000 bytes meamory
{20,000 bytes ROM, 29,000 byles AAM and ax-
tended LEVEL |l BASIC) plus all the exira
features listed|

Estimating and

GET $150 FREE SOFTWARE

WHEN YOU BUY A

COMMODORE 64 COMPUTER!!

TRACTOR-FRICTION PRINTER 5389

This all new COM-STAR deluxe llne printer,
printa B%" x 11" letter quality full size, single
sheat, roll or fan fold compuler paper, labals,
atc. 40, B8, 80, 132 columns. Impact dol matrix,
bi-directional, B0 CPS. Includes special cable
that plugs direct Into the VIC-20 printer pon —
no othar costly interdface |8 neaded! List
$589.00 Sale $309.00.

SUPER 10" COM-STAR PRINTER $489

Haa all tha faatures of the COM- STAR printar
shown above, PLUS! 10° camiage 100 CPS, Dot
addrassable bit Image graphica, 2.3 buller, 18
characler sals, 40, 48, 68, B0, B8, 132 columns,
prints irue descender, super and subscripl,

underlining, Includes apecial cable ta plug In
to the VIC-20 printer por. List 3699, Sale $499.
80K MEMORY EXPANDER §79

Allowa memory expansion to B0K total (20K
ROM and 40K RAM). Has six slots (o add six
cariridges — you can switch select any com-
bination of memory or programs. Stop and
slarl any program with reasat button, you don't
have to remove cartridges or turn off com-
puter. This sxpander is a mus! lo gat the most
oul of your VIC-20 Computer!

PLAY ATAR|I GAMES ON VIC-20 579

WOWII Plug In our new "GAME LOADER" and
you can play sll ATAR| video game cartridges,
Activision, Imagic M-Network an your VIC-20
computar. List 5§99, Sale §78.

LOW COST PLUG IN EXPANSION

Accessories plug in direct to this computer,
exira RAM memory, data cassette, telephone
modem $99.00, deluxe B0 column printer
£309.00, 170K disk drive $349.00 all plug In
direct! You do not have to buy an expansive
sxpansion interface!|

WE HAVE THE LOWEST PRICES

Wa sall direct to customers and you save the
profit margin normally made by computar
stores, depariment stores and distributors, we
ara millr:ziu take & amallar margin o maluﬁ
volume LOVE OUR CUSTOMERS — OU
PRIGES PROVE ITI

IMMEDIATE REPLACEMENT WARRANTY

It your compufter falls because of warranty
dafact within 80 days from date of purchasa,
o simply send your computer o us via
nited Parcel Service prepald. We will “im-
mediately” send you & replacemani computar
at mo charge via United Parcel Sarvice prepaid.
This warranty applies to all products we sall
because WE LOVE OUR CUSTOMERS!!

15 DAY FREE TRIAL

SRS FSIREIREAEEEEE SARSEFEEREREaED

DON'T MISS THIS SALE-ORDER NOW

iy

VIC-20 lor only 3130, plus
$59. for 8 pack ol programs
Specily pack wanied ____.
AIK-VIC for only 5186,
HKNVIC lor only §248.
ARK-VIC for only $200.
Tractor Friction Printer 5389,
Super 10" Printer $484.

B0% Memaory Expander $79.
Game Loader—Alarl 378,

Ooooooo Od

Wa ship C.0.0. and honor Visa and Master
Card
Mama

Addrasa

City

State ___________ Zip Code
O VISA [0 MASTERCARD

Gredit Card No.

0O c.o.0.

Explration Data

Add $10.00 for shipping, handling and In-
suranca, lllinols residents please add 6%
tax. Add $20.00 for CANADA, PUERTO RICO,
HAWAIl ordara. WE DO NOT EXPORT TO
OTHER COUNTRIES.
Enclose Cashiers Check, Mcney Order ors
Parsonal Chack. Allow Hdl:ul: for delivery, h
to 7 days for phone orders, 1 day express §
maiil &
ordara muat be in U.S. dollars, .

Canada
LET ET T T T b L DLl L b L

L e P T R P R TR T P TR NI R YRR LR AR R AN A RN AT DT L bl

S SN SRS AR AR R

PROTECTO

ENTERPRIZES (racrorv.omecn

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order




GUIDE TO SPEAKER REPAIR
{Cantinved from page 170)

20 w. RMS or 30 w. RMS listed on it.
Essentially, this figure stands for a
speaker's average power-handling ca-
pability. You can run speakers at or
below this figure all day long and not
worry about damaging them. Most
sound systems are rated for their max-
imum RMS power output. So if your
system puts out 30 w. RMS and your
speakers are rated 30 w. RMS, you're in
good shape.

Sometimes, though, speakers are rat-
ed for their maximum peak power, or
the amount of output they can handle
for a short time. This figure is about 1.6
times the value of the RMS or safe val-
ue. If you run your speakers at this level
very long, you'll ruin themn.

Therefore, if your speakers are only
rated for their maximum peak power-

-

Apply rubber sealant in a bead to
front surface of cone, covering the
now-flush adges of the ripped seam.

handling capability, you'd be well

advised to keep the power down.

'Cold’ cones

According to Tom Grosvenor, owner
of Colonial Audio in Wakefield, Mass.,
ona of the East's leading Marantz
repair centers, the two key elements in

PLUGGING PINHOLES

e

9

amaged material should be brought
flush with the cone. Use a paper clip.

WHEN ALL ELSE FAILS: REPLACEMENT SPEAKERS

J s =

Removing speakers from most cahi-
nets is simple: In this cabinet. each
spaaker was held by a few screws.

17

Tape Liquid is popular for repair; you
could also wse a rubberized glue,

Examine the tweeter: This cone was
frozen as varnish ocozred from woice
coil when the tweeter was overdriven.

While applying, and until sealant

begins to set, apply slight pressure
from back to keep seam odges in line.

speaker abuse are overdrive and distor-
tion. Both cause the same type of fail-
ure—"frozen” speaker cones.

What happens is this: The speaker is
driven to the point where its cone
refuses to vibrate any further. At this
point, excess heat is generated and

{Please tum to page [74)

Fill in pinhole while applying even,
gentle pressune from bahind speaker.

A pew, "raw” speaker was used to
replace woofers which were victims

of overdriving resulting in frozen cones.

When replacing a speaker, look for a
mark fusually & red dot) that helps
you attach speakers with same polarity.

POPULAR MECHANICS « MARCH 983



(ames that challenge you at a price that wont.

MIXED GAME BAG

Look to Sinclair for the only $99.95 computer and the
first Serious Games Package. A special limited time
aiffer. Call toll free today,

What could be more challenging than ?E#w
Sl oo ooty i ey
1 y by serious where
you match wits with a computer or another

t in a fierce trial of =kills?

Timex/Sinclair 1000* = a
nmbiemmtermﬂ'tapmﬁﬁﬂﬁ.is%mmn
and com mstruction manial, all for anby
$99.95. mament vou sit down with the
TS1000 vou can learm how to program your own
games. Maybe you want to create a stock muarket
%;r:: . aword game, a mathemabical game.

en:lles&

For this one low price, the TS1000 comes with
El.mthmg}mm&df:rmﬂ;ﬁﬂfmnmﬂﬂ'
to color or black-and-white

oourss, vou might also want pre-programmed
ﬁbﬁmmh}mm%mﬂﬁ
You'll have a wide chaice with our free software
catalog which comes with the TS1000. And the
software cassettes play in any cassette recorder.

The 16K Memary Module, More power to you.

LH‘sm}mwantt one step further. The
16K Memery s youl and your family
tuhedml].enged by even more sophisticated

The‘ulmm-‘ulu:luleommﬂyﬁdﬂﬂﬁam
phugs onto the back of the TS1000 for 8 times
more memory capacity. A whole new world of
software is available to those with the 16K
Memory Module.

The Serious Games Package.
A $75 value for only $50.
g For those who want a lot of serious 16K games,
inclair announces a special software offering
with a $25 savings! Now, for the first time, you
can recepve all five games shown above at the
reduced price of only $50.

I e 08 08 M 0N e UGl GE
(o afwalle cflnslr Bvollu Bt Qo R
lacls-No Nreflcali=f, Be Q. Q1

Chess: You can play with another opponent or
you can match wits with the computer.
Flight Simulator: Maneuver and land a light
aincraft with full coclopit controls, instrumenta-
tion and navigational aids. You have to allow for
umd'.rintyamitljrectunmm:fdmnam
Cube Game: Every hit d-baffling
1::} &5 i a8

Rubik’s Cube.
Backgammon: Everyone’s favorite. Again, you
can play against another opponent or against the

muimadmblhﬂgm ;
! medﬁmmm.ﬁmﬁofmm}'mm-
centration ests | ing Memory Magc where
you have to repeat sequences on the screen.
Theres never been a better value on a serious
%ﬁm.mwﬂﬁnkitaﬂmma
.95 computer!

Why order today?

In addition to seving $25 on software, there are
other reasons to buy your TS1000 today. Com-
puters costing h and even thousands of
dollars rarely offer you games this serious or

Another reason to order today 1s convenence,
b toll-free phone. No crowds, no waiting lines,
no parking wornes. Its never been easier to get
started in the world of computers. Or more
worthwhile,
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-:a]J ﬁm Sipnﬁa:rﬂmm Ltd., 2 Sinclair
Plaza, Nashua, NH 03061,

Call toll free 800-543-3000
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*[1.5. Doliars Total: H
Cassettes for 16K Memory Module: £15.00 each.

Check the bizees of all the cassettes you want.

Just call our toll-free number and use your
MasterCard or VISA. Or send the coupon with a
check or money order. Then try out the Timex/
Sinclair 1000 for 10 days at no risk. If you're not
entirely satsfied, we will refund your money. Its
a5 easy as that. (Sorry, no refunds on software. )

Call toll-free: S00-543-3000, Ask for operator
509, In Ohio call: 800-582-1364. Ask for operator
508, In Canada call 513-720-4300, operator 509,
Hmem%w“ﬁﬂdﬁm
calling, Phones open 24 hours a a
week. These numbers are for orders only
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ORIGINALOLD-TIME FARM
AND CHURCH BELL

Alabama Foundry Has Reproduced This
18-inch Bell By The Original Methods Used
Owver 100 Years Ago. Some Even Have Sand-
Cure Marks On The Rim Just Like 100 Years
Oid Bells Do, Cast-lron Construction, Large
Size Weighs Over 40 Pounds And Comes
Complete With Yoke And Clapper, Ready

To Mountt

SHIPPED s 5 0 ANY
FREIGHT WHERE IN
PAID CONT. U.5

Master Card & Visa Call Toll Free

1-800-833-3272 For Same Day Ship-
ment Or Send Check Or Money
Order To:

Bowden Wholesale Co.
111 First Street N.E.
Cullman, AL 35055

WATER WATER

Drill your own water
well - 250 ft. in depth.
Introducing the new
larger, heavy duty,
portable drilling rig.
Before
you buy
theirs,
call us
(You
woen'l
believe
the
difference!)

CALL TOLL FREE
1.800-372.9317
TEXAS RESIDENTS
CALL:
915-751-8458

| PO int Marketing Ims
| PO Bos 24709
| El Paso, Tenas 79914

GUIDE TO SPEAKER REPAIR
{Cantinued from page 172)

begins to be dissipated. Since this heat
is looking for a good conductor, it heats
up the metal frame of the speaker.

This excess heat beqgins to work on
the varnish or lacquer covering the
voice coll, which begins to liquefy.
About the only place this now-liguid
substance can go is to the speaker
COnes.

Then, when you turn off the stereo
and the speakers begin to cool, this var-
nish begins to harden. If this is repeat-
ed often encugh, the cones can freeze
stiff, resulting either in total distortion
or no output at all.

This is what happened to a pair of
speakers used in this story. When they
were opened for repairs, we discovered
that the cones of the woofers and
tweeters were froeen. We had to
replace both elements, as well as repair
the crossover network. (The crossover
network carries the right sound to the
proper speaker and ensures it is phased
correctly.) The excessive heat had
destroyed a capacitor.

There are a few ways to prevent this
occurrence. The best is never to over-
drive the speakers. If the only indica-
tion of their power-handling capability
is the maximum peak power they can
handle, multiply that figure by .7 and
you will have their actual capability.

Distortion-caused problems occur
when wormn stereo stylus cartridges
cause strange audio frequencies to be
generated. These are usually too high
for you to hear, but the system hears
them, the speakers heat up and the sce-
nario repeats itself.

To prevent this, make sure the car-
tridge is in good shape and the tone
arm isn't causing too much drag.

What happens if the speaker freezes?
The only cure for this is replacement.
You can buy replacement speakers
from the speaker manufacturer. If not,
many alectronics stores sell “raw”
speakers and they'll help you pick a
suitable replacement.

Repair rips

With the trend today toward remov-
ing speaker grille cloths for appear-
ance, there are many opportunities for
getting tears, rips or holes in your
speaker cones. Speakers are fragile and
can’t take much abuse, But when small
accidents occur, they usually can be
repaired.

For instance, what happens if one of
your speakers develops a rather large
rip? The repair for this is sasy.

First, remove the speaker carefully
from its cabinet. Take a piece of light
material, such as a discarded piece of
chiffon or a coffee or vacuum-cleaner
filter and contour it to the speaker’s
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shape, making sure it's large gnough to
cover the rip. When this is done, satu-
rate the piece of shaped material with
rubber cement. Then, holding the rear
side of the cone gently, apply the patch
and smooth it in place. Allow the glue
to set and replace the speakar. It should
be as good as new. (If the patch isn't
the exact color of the speaker itself, you
can re-covar the cabinet with grille
foam. It is available at audio shops or
from stores such as Radio Shack.)

If you find a pinhole in your speaker
cong, place your hand on the rear of the
cone and gently push the pinhole out-
ward. This should cause it to fill in
Then, with a liguid vinyl repair chemi-
cal, such as Tape Liguid or rubberized
glue, cover the pinhole gently. Re-
smooth the repaired spot from the rear
and allow it to set. This should make

your speaker as good as new.

Severed seams

One of the trickiest types of repair
involves fixing a rip along the upper
seam of the cone where it joins the
frame. For this repair, take a small stiff
pieca of wire, such as a paper clip, and
bend an end into a small hook. Use this
small tool to fish around gently and pull
any part of the tear flush with the rim of
the cone. (This method also works with
other types of rips.)

Then, take some rubber sealant—
available at Radio Shack or your local
hardware store—and lay down a bead
of it. Keep your finger on the rear of the
speaker to assure a proper bond. This
should repair the rip. Allow the sealant
to set and put the spaaker back into its
cabinet.

Split wire ends

Another problem from which a
speaker can suffer is a broken or dis-
connected wire. This repair, too, is
easy, but you'll need a soldering iron.
Use only rosin-core solder, never acid-
core.

After soldering, wrap the repaired
area with vinyl tape so that it's insulat-
ed. You can also use heat-shrink tub-
ing.

If the speaker wire is disconnected
from the terminal, merely heat the ter-
minal, causing the old solder on it to
flow. Then hold the wire to the terminal
until the solder cools and sets.

Be sure that the speaker wire colors
match or you run the risk of cross-polar-
izing the speakers and affecting the
sound output. And always be sure the
impedances of your systern are
matched. This means your stereo out-
put should match the figures on the
speaker. If a speaker is rated from 4 to
16 ohms and you place a different load
on it, all you'll hear is distortion. ™
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Tool Orga
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shipping. Both add up to big, never-before-heard-

r of savings!
‘Hamecapaciiydeawers. You don't have to be a professional to know how
";fmﬂ"mﬁ':rﬁ. !?.: :"ffr.p:‘w.lwn i important it is to keep your tools clean, safe and
s e dry...to have them organized, right with you.
Now yrg_lu don't have to make a big investment to
*§oft-beam Drawer Liners., Hiciency ity, heavy-
lemr:.l-:T:u:uﬂ-.:llT:unI?:Tll:u ﬁﬂ ﬂ|.:l||:é| u;qan[}gtg Y LT U,

% Over 4 cubic feet of storage capacity...plus special
features yuu ‘d normally find only on the most
m&m systemns. This is not 2 :hnplﬂull

I I's ll.‘lllh‘ Ihrnun—nltl

TrrHtlTHI%-Luhr FREE of risk, FREE of
obligation to keep it!

Then you'll hmw wh this Tool-Locker comes
comp m with a FULL 5-YEAR WARRANTY.
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24-Hour Toll-Free Order Number:
B800-228-5000 (In Nebraska 800-642-8777).
DAL Industries! We veintroduced the Nit & Bolt Shop®  thed-
Wheel Wonder® and dosens of olher high-quality, ursgue handyman
products. Qver 2million satished customers

“Cabinettophasty’ liponsades and back ¥aops
Bool box o 93 Dlace

“Adpusiable, sturdy thellncabinal Handy

11579
ie ol g

SPECIAL OFFER COUPON MAG &84
Try it FREE of obligation to keep i1
Ifldm-llhp salished, mmmn-winrll
P refund, f thipping and headimp
Bake memiflance payable o and sead o
0B industmes. Ing . Degt. PM-JEXA 11100 Hamghare
dwe. §a, . Bloomington. MM 55438

MOpCATE  _ Tool-Locker(s) &' $59.99 plus $9.90 shipping and
aRDiR Herm Arary? mandling for pach. (DODOBOM)

CHECH |« [T 1 heve eaclosed my check or mossy order for the full smound.

*Large Capaity.
Tool Chest: #9°W 15 H «Bly O (Dver! Jcublc f==rgT
Ieet ol sinrage space | Cabimet: 185%° W x2405°H x
117 [0 {Over Soebis beel of storage spate |

“Hesgil of combined uniisovee 3 feat 375 inches

WETHOD (MN residonts add ¥% sabes tax).
OF DIMHPHMMMMIWTMM
PR MENT
(] Charge B toz [ VISA [ MasterCard [ | American Express [ ] Diners Club
Four steel kall bearing swivel ) Fare Blanche
*Four sieg swive
cagiers. . smooihi-rolling. soid rnubber Gard No . fetes
whesin
mease Sl X -
AT " [Reed to sign gnly if charging order)
MAME Mrs
Wiss
mported irom Taman and Korea B
“Copyright 19830 R | Indusires, ing MO Erreel & Number

“Tool-Locker is a irademark ol I A1, Indusiries. Inc




' ppppRpRRRRRRRRRANNAN]

; T | B 13 ail
- ) [ 2 e i
i i R | S 5 ¥

Er-REE

T o

= fean v 4 70

RM CARTESTS

BUICK Le SABRE

Traditional Luxury By The Acre

AMC/RENAULT ALLIANCE
Blowing Away The Competition

— L;&.’EF-!%:!-’J

Our test Buick LeSabre has already proved itself as a people hauler. We'll let you know how it hauls itself in our next repert.

Sinm our last update (PM Long-
Term Car Tests, page 60, Jan.
‘83), we turned in a Pontiac, picked up
a Buick and completed our testing of an
AMC/Renaulr Alliance. Here's what's
been happening.

Pontiac B000LE

When we turned in the car, it had
7,348 miles on the clock, 5,002 of
which were accumulated by our staff.
Our last impression of the car closaly
followed our first impression: “Gea,
this is a really nice car with excellent
handling. Wish it had more power.”

Owerall, our test car averaged 18.2
mpg over the 5002 miles—not so
great for a four-cylinder automobile.
We expected more, since we ordered
the four-cylinder engine thinking we'd
get better mileage and knowing we'd
be sacrificing performance.

Owr recommendation is still to order
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the V& engine if you're considering a
Pontiac 6000LE. We reperted last time
that our V6-powered Pontiac 6000
averaged 20.7 mpg over 1,700 miles.
That was despite the larger engine,
simply because we didnt have to
drive the V& as hard to make it move.

The only glitch that developed with
this car since our last report was in the
power window system, which conked
out twice in the last 1,500 miles. In
both instances, the windows were fixed
free under warranty at a dealer.—Jos
Oldham

Buick LeSabre

In case you haven't noticed, not only
have gas prices stabilized recently, but
they're actually going down in some
areas of the country. Whether this situ-
ation is permanent or long term, no one
knows. However, the American car-
buying public has reacted predictably.

We're buying big cars once again.

Let's face it. Americans love a big,
roomy car. There's no substitute for
cubic fest of interior room. So, despite
all the doomsday predictions about how
the world will end—or at least run dry
of oil—we're buying big cars.

The result is that Cadillac has had to
put on an additional shift at the home
plant which makes the DeVille series;
Buick's LeSabre and Electra sales are
up about 10.9 percent; Chevrolet is
selling more Impalas and Caprices than
some of their smaller cars; and Chrysler
can't make enough New Yorkers to fill
the demand.

What's going on here? Lea Iacocca is
going crazy because Chrysler has just
spent billions outfitting production
plants to make small cars, and big car
sales take off again. What's going on is
that the American predilection for large

(Flease turn to pags 178)
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DIRECT FROM U.S. OPTICS

QUALITY SUNGLASSES AT FACTORY PRICES

Metal Frame Sunglasses Feature * Impact resistant lenses * Handcrafted » Polished glass lenses *» Hardened metal frames »
A oy i - $71.96

World Famous Pilot's Glasses
Black Matal Frames These precisson flight glasses are now available

L]
Black matal lrames, gray lensss Thurn and durable black metal frames tothe publbl:inl_nnl; 5755 It you could buy them
A 23000 value only 51495, 2 pairs for $28.00 Aviator teardrop style lenses elsewhere, they'd probably cost you cver 523000
A 37500 value only $14.95 2 pairs tor B28.00 Specity gold or silver iames A 320,00 valos

only §795 2 pacrs for $14.00

Only
£9.95

. 3955

Change-A-Matie Flight Glasses
Features lerses that darken outdoors

Rich Tortoiss Shell Styls and change back to lighter tinis indoars Avator Teardrep Flight Glasses
Classic siyle. IQEE radvent lense Specify gold er silver frames A 53000 value Flemble cable temples. gold irames
A 32000 value only $9.95 2 pasrs for $18.00 only $14.95. 2 paurs for $26.00 A £2000 value only 5395 2 pasrs loc 51800

Oml Only
c l».'ll.'l.ﬂ"!!r SHQE K £9.55
< 4 v i P
: . 7 “

e-A-Matic Aviator Glasses
Gutd mae, floxible cable tomples

Mirrored Lens Flight Glazsss Lenses darken outdasars, change back 1o Standard Awiator Glassss
Unszcalled glars protection, gold or silver frames lightar tints indoars. A $30.00 value, Traditsanal stoms, gold Fames
A 52500 value only 510095 2 paes lor 2000 only §14.95. 2 pairs for $28.00. A S2000 value only $9.95 2 pasrs lor 18,00
D Omly Only

£9.95 $14.95

Girl Watcher Spartaman “Fl'r;il-lnnnll Db:w;n-g & Pnbhu I1 ﬂ.-;-in-
Sports rl;phu: an black metal frame wde angle amiber lenses bnghten vimbality
Lirey mutrcred lanses, black irames A 525,00 value only $1495. 2 paurs o 528,00 Gold frames. A $30.00 value only $14.95

A EZ000 value only 5955 2 pacrs fot SIE00 2 pairs for 32800

Style # | Quanuty | FrameColar | Frce To order your U.S. Optics™ sunglasses, send check or money order
A Black to U.S. Optics,” Dept. 849, F.O. Box 14206, Atlanta, Georgia 30324
B — Credit card customers please fill in Card # and Exp. Date,

FREE — limited time only —deluxe velour-lined case with each pair of
c % sses ordered (a $3.00 value). Dealer inquiries invited.
D Black redit card orders may call 1-404-252-0703.
E Black
F Visa or Master Charge # . - Exp. Date
G Gold S — -
H Black Mame
I
I 1 {F‘:':é__ ) Address
K Gald
i Gold City State Zip
Add Postage. Handling c;:duionw:m: . NOTICE: Don't be fooled by cheap imitations. These glasses are
i o — made exclusively for U.5. Optics.” To make sure you get the best,
Teal =  order now and if not completely satistied return for refund within

Free case with each pair. 30 days. No Non-sense 30 day guarantee, * Copyright 1982 U5 Optics™




LONG-TERM CAR TESTS
(Continued from page 176)

cars has not diminished, all the Arab
sheiks notwithstanding. So big-car
sales are up. Everything else is down.

We thought it would be a good idea
to examine a traditional all-American
sedan—a big one—to see if it still has
the appeal of the old days for us, as it
seams to have for many of today's car
buyers. Your letters, too, indicated that
you wanted us to write more about
larger American cars.

S0 we asked Buick to lpoan us a
LeSabre four-door sedan. The LeSabre
is part of General Motors’ B-body fami-

Room, room and mare room: That's the
big appeal of the traditional full-size car.

ly of cars. Other members include the
Chevrolet Impala/Caprice and the Olds-
mobile B8 (and used to include the Pon-
tiac Catalina/Bonneville when they still
made them).

A few years ago, the LeSabre would
have been considered a large car, but
not the largest. After all, Buick makes
an Electra that is even larger. Today,
despite the larger cars like the Electra,
Olds 98 and Cadillac deVilles, the
LeSabre looks enormous. Our perspec-
tive has changed because there are so
many small cars on the road these days.

Compared to just about anything, the
LeSabre is enormous. Its wheelbase is
115.92 inches, and the car measures
21B.4 inches overall with a curb weight
of 3,700 pounds. And remember, these
cars ware downsized in 1977,

All this size translates into interior
room and lots of it. The huge front seat
offers passengers 42.2 inches of leg-
room. Rear-seat passengers can stretch
out in 38.9 inches of legroom. And
headroom is a spacious 39.5 inches.

All this translates into enough space
10 carTy six passengers, real passen-
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gers, not kids, in comfort. Climbing into
the interior of this car brings back
memories of the good old days when a
car was wide enough to carry six people
without the middle guys feeling like
they were in a sausage maker. And
rear-seat passengers have enough leg-
room to sit like ladies and gentlemen.
This is in contrast to what usually
passes today for rear-seat legroom. In
some cars we've tested recently, only a
package of groceries could feel comfort-
able in the back seat.

The interior in our Lest Car Was even
more lwurious than we wanted it to be.
We ordered the car with the standard
LeSabre vinyl interior with a notchback
seat. What we got was a LeSabre Cus-
tom with the optional velour 45/55
seating and power assist. (We accepted
the car, but we're going to find out why
it wasn't delivered as we wished.) We
like the 45/55 seating a lot. It allows
you to get comfortable behind the
wheel without disturbing your passen-
gers. The electrically adjustable seat
option and tilt wheel help here, too.
However, we're not big fans of velour
upholstery. It attracts every piece of lint
in the universe and is so sticky you can’t
slide into a comfortable position on it.
We'll see how it cleans up when the
kids—or we—spill something on it.

The drive train on our test car is the
most powerful Buick offers these days
in this series. The 307-cu.-in. four-bar-
rel VB under the hood is rated 140 hp at
3,600 rpm. The car's 3,700 pounds is
guite a bit of bulk to be moved around
by 140 horses. But the 307 acquits it-
salf nicely. It doesn't feel sluggish, al-
thoughittumsout tobe pretty slowwhen
clocked. We've managed O-to-60 times
of 14.3 seconds, but the engine isn’t bro-
ken in yet, 50 we expect this to improve.

Wo had ordered a 3.23 final drive
ratio to make the car quicker, but the
car came through with the standard
2.73 ratio instead. Similarly, we or-
dered the low-profile P225/70R15 tires
available for LeSabres to maximize the
car's handling. Instead, we received
skinnier P215/75H15 radials. Thesa
taller tires produce better mpg num-
bers, albeit at a sacrifice in handling.

One thing we did order and get is the
Gran Touring suspension option. This
is 8 $49 item that we wouldn't be with-
out. The ride is still soft and cushioned,
but there's a measure of control there
that's missing on larger cars with stan-
dard suspensions. The option consists
of higher rate springs, shocks and sta-
bilizer bars and the addition of a rear
stabilizer bar plus powear steering.

In our next report, we'll have a com-
plete rundown on the performance,
handling and fuel mileage of this new
addition to our test fleet. Meanwhile,
we'll enjoy the room.—Joe (Mdham

AMC/Renault Alliance

After 4,000 miles and a zillion
thumps on the treacherous West Side
Highway, our long-term Alliance DL is
ready to go back to its owners in Keno-
sha, Wis. AMC/Renault will get back its
car still ticking with the precision of an
atomic clock. A car in its first year of
production, no matter what part of the
world it's built in, usually needs anoth-
er year of development before all the
bugs are worked out. The Alliance
seems to be one of those cars that has
come complete and ready to go, right
out of the box. Nothing seems to have
been overlooked, either in the design
stage, tooling or assembly. Everything
just flat works.

We're not given to undgualified praise
around these parts, usually because
there's a lot to be critical about. But
even the most demanding driver would
have a hard time finding anything bad
to say about the Alliance.

On the highway, at slightly higher
than legal speed limits, the Alliance
burns fuel at the rate of 32 mpg. In the
city that number only goes down to 25
mpg, which 15 remarkable. On the cold-
est of momings with a wind chill hov-
ering around 0° F., the engine fires up
first shot, thanks to the throttle body
fual-injection system. Cold drive-off is
excellent, with no stuttering, lurching
or stalling. California drivers will have
even less trouble because they get mul-
tipoint port injection on their cars.

Clever oil gauge

One feature that's particularly clever
and appreciated is the oil-level indica-
tor gauge. It only activates when you
start the car. During the start cycle, a
needle swings across a horizontal
gauge to tell you how much oil is in the
pan. After the engine fires, the neadle
disappears.

The System Sentry and Infrared
Entry options weren't available when
we took delivery of the car, but lucky
prospective owmners can now order
them. After seeing those options work
on other Alliances, I'd recommend
them enthusiastically. For more details
of those options, see Saturday Mechan-
ic Looks At The ‘83 AMC Cars, (page
170, Oct. '82).

The only mechanical problem of any
S0rt ON our test car was a sticky left rear
door lock. A 15-minute visit to the local
dealer got it fixed under warranty and
we haven't needed to visit him again.

If we were the kind of magazine that
handed out Best Car of the Year
awards, the Alliance would be it. In the
highly competitive market segment
which had been dominated by Japa-
nese economy cars, the Alliance has ris-
en to the top and simply blown the com-
petition away.— Tony Assenza
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FAMILY OF SEVEN GUTS

HOT WATER BILLS IN HALF!*

Tankless Heater Provides Endless Hot Water

The Hughson tamily of Pennsylvania

Did you know that much of the energy
used to heat your basement tank of water
is dissipated right through the walls of the
tank itself and into your starage or crawl
space area?

The Perfect Answer-New Thermar™
Tankless Instani Hot Water Heaters

If heat losses are created by the need 1o
keep large volumes of waler standing in a
tank. why not eliminate the tank? And,
that's just what Thermar™ has done. In its
place we have developed a liny, super
powerful instantaneous heating unit which
ACTUALLY CREATES HOT WATER AS YOU
USE IT. A microswilch on the unit auto-
matically turns on the moment hot water is
needed. Then a conlinuous stream of
delightful, sparkling hot water flows from
the tap for shower or wash basin. IMAGINE
— as much hot water as you want —
produced in a never-ending stream as long
as you need it

The ordinary Tank-Type Hot Water
Heater is the most “Energy Costly” appli-
ance in your home. In this day of rising

+ Selected For Energy House
1982 World's Fair

» Featured in Popular
Science Magazine

s Seen on TV!

s Member — Gas Appliance

Sound, Simple, Money-Saving Idea

The Hughson family
just took 7 showers in
a row — the 7th was
as hot as the first —
and they're saving
hundreds on their hot
water bills too.

costs and cnemr CONSCIOUSNESS, 3 NEW
THERMAR™ TANKLESS INSTANT HEATER
should be considered by everyone inter-
ested in saving money and saving energy

STORAGE TANK

Tankless design |8
small i size, nl

large volumes of wa
ter heated ... afl the  slore heated waler —
lime. Tank cycles on  but creates il on de
and ofl 24 hrs. a day  mand Uses no energy
— gven when you're
away. Tank can also

“run oul” ol hested
waler when npedes an heari

ontil you meed haot
wiler, Can produce
120 pallons and more

* Savings will depand upon local cond of fusl, Type of lusl

Manufacturer's ASSCC. Inc.

FOR RUSH DELIZVERY OF FREE ENERGY CATALOG

U.L. Listed Electric
and AGA Certified Gas Models
Thousands in Use Around the World
You'll recover the initial costs many tlimes
over in fuel savings as the years pass. And,
you'll enjoy a lifetime of hot water —
shower after shower after shower!

b, condilion, Bge and type of present heabss squipment.

P

Name

AND FULL DETAILS USE COUPON BELOW
'“.Im Johnson Power Tech
Melrose 5q

m Gmnwi-l:h Cfm

| would like 10 cut my kot water heating bills in half! Please RUSH your FREE catalog of THERMAR™
INSTANT. TAMKLESS HEATERS. include details of the absolutely unigue 10 year guarantee and replacement
ptan. I understand that | am under no obligation 1o buy anything and no salesman will contact me

—

R

-1

Address

City

Slate

dip
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BIKE THAT ATE NEW YORK
(Continued from page 166}

ried cormnmuter can learn to love, is one
of therm.

The mountain bike, like so much of
our well-intentioned high-tech invento-
ry. came out of California. One critic
has called it the perfect blend of Euro-
pean precision, lightweight bicycle and
American newsboy's old reliable. [
can't argue with that. [ have not ridden
a wide variety of off-road bikes (as was
the original premise for the format), but
the Stumpjumper, which is assembled
by Specialized Bicycle Components
(844 Jury Ct., San Jose, Calif. 85112),
appears to be the class of the breed.

Mind you, the company has no
gualms about pricing this bicycle at
over $800 (although a $500 version
with economy components is now avail-
able). One of the reasons for the high
price tag is its light weight. Even with
the 26-inch balloon tires and *‘bomb-
proof” custom wheels, plus motorcy-
cle-type brake (Tomaselli levers), the
Stumpjumper is less than 30 pounds.

Commuter’s nightmare

Urban commuting is a special chal-
lenge for a biker. When you're being
chased over sewer grates, in and out of
potholes and up and over curbs by the
mechanized rodec we call rush hour,
you need a light armored vehicle. Yet
the main reason you're riding a bike in
the first place is to beat the system—
high mass-transit fares, crowds, delays,
inconvenience—and that calls for a fair
turn of speed.

Recently, | rode a borrowed Motobe-
cana ProLight bicycle (a European road-
racing format) from my home in New
Jersey to mid-Manhattan. The 16-mile
trek took about an hour and 10 minutes,
which is not bad when circuitous rout-
ing, unforeseen obstacles and inevita-
ble traffic jams are factored in. On the
Stumpjumper, [ cut 15 minutes off that.

The paoint is that, while my personal
format (at more than 225 pounds) is not
that of a Giro d'Ttalia champion, the
“fat-tire flyer” was a much better
match for the urban/suburban route’s
terrain than any superlight, skinny-
tired speed machine could ba,

There are both street-version and
off-road tires available. I used only the
off-road type shown in the PM photos.
They tend to "sing™ as you get up to
smooth pavement speeds, which indi-
cates they're holding you back. Besides
the tires, the raked fork's geometry is
what makes the bike resilient enough to
take on the worst surprises a metropol-
itan streetscape—the Big Apple leads
the world in this event—can spring on
you. And in lowest gear on your 15-
speed, triple-crankset transmission,
you can almost climb buildings. M
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Melt Metal!

Pour your own castings!

Discover the most remarkable mailorder bookstore eves| You'll find
tanadreds of manuals, industrial handbooks. paperbacks, raprints. and pri-
vately published papers on windmills, mathane, |athes, machinas,
electric motor rewinding, industrial and mobile hyaraulics, foundry books
of all types, slcohol fusds, satelite tv, slectric sutos, hydroponic gardening.,
and much, much morel

This I8 NOT & book chulbh — just the very best books from the best
publisheds, Buy only what you want, when you want. Easch publication is
puarantesd!

Build a lathe! a windmill!

Build a procision |lathes without power tools for sbout 950, It's trusl
Sea how one man built 8 powarful Savonius windmall Discovesr tha origna
Stanley Steamer patents! Grow wegetables in chermicals in the desd of
winter] Bulld radios that wodk for freel Make soap! Tan hides! Smoke
maat| Start a mailorder business|

Build & professional quality shest metal brakal Bulld jigs and fixtures|
Design and build a powerful arc welder! Learn how to run three phase
matlors on single phasel Lesmn about alternator secrets| Discover a re-
markablo 2 pape mechanical engings:’s handbook! Repair diessl an-
ginag! Learn slectroplatingl Run vour car on wood! Make your own sods
porl Make and recycle tools| Be a biacksmithl And on, and on. and on..

Writa for your copy of the latest jam-packed edition of Llrllﬂa'-a'p't
Technical Books catslog. Send 81.00 1.r5 & CAN 153,00 forsign airmailh
to oover first cless postage and handling

We ofer quality snd only quality. When you order, you knaw you'll bs
petting tha bast books available, Discover for yoursall what you“ve baen
misging. Write lor & catslog today)

Learn how you can tumn an okd pail and &
blower into a powerful fumace that can malt
aleminem cans and scrap, pot metal, and
brass. We buitt one for about 3101 Uses
grocary slome charcoal fesl. Pour custom
castings! 11's sasy and relatively safe. Caat
works of ar, machens parts, or items for
salel Write taday for a catalogl

Lindsay Publications Box 12-JU sradiey IL 60915-0012
[ ]send a catalog! I've enciosed $1.00 ($3.00 foreign alrmall)

Name
Street

City

State Zip
—— 3

Originall
Velveteen from

49>

Guest Bed On A Shelf! |

—— — —— ———

F'.Imn send me ihe following AIR BED srzf.i
Twin #2335 $49.95 plus 5685 shipoing & ins
Double #2354 $69.95 plus 5695 shupping & ins
Queen #2360 $79.95 plus 56 95 shupping & ins
King #2374 $89.85 pius §8.95 shupping & ing
AC Pump ADD04 $29.95 plus 52.95 shipping & ins.
DC Pump RODOS $29.95 plus $2.95 shipping & ins.
Ilinois Residents include 5% % sales 1ax.
CheckiM_0. Enclosed Charge My Credit Card- I

Tha Alr Bed offers a revolutionary sieeping axparienca
Gantly, bul firmly supparts wou with 100%s air. Fealures air
codl constructson with multiple conirolied ar chambers
that hold your bady evenly and indepandently I
TUIME any 00m nlo a8 guasl room The ideal portable
bed o holiday and vacalion visilodrs . _and i1 S10fes aasily I
Take the lightweight Alr Bed camping. in your wan, on
your boat. in yous summer home: senbathe and float on it ! I
Available in 1win, doubla. quesn and hlﬂﬂ sizes. inflales
in mingles with most air pUenps or cannsién Yacuwn I
{High-power air purnp available —agptional | Made of sturdy I

21:| auge poly winyl, cleans with soap and water. Repair kil MasterCand Amarican Exprass Carle
mﬂuln'rbﬂeadaﬂi'le'angluwz : i ; I Visa Diners Club Blanche
n mislea imitations. Insist on ihe oniging
red velvetosn The Ak Bed. 10<ay Free Trial I nor § CordNe. Enp. Date I
satigtied. return 1§ within 10 days for refund. Order now! I Name

Agdr
CREDIT CARD ORDERS CALL TOLL FREE |y

5 N Nevada Resstents Gall
B0D-648-5600 s

e woeed putsice Conteedal U5 Adiow &8 weeks for oeinaey

Signafture
MAIL TO: Contemporsry Marketing, Inc.
790 Maple Lann. Banserviile, IL 80108
Dept. 242-005-06

i — — N — — —— — —

ity I
i State Zip I
]

Contemporary Markeling, inc.
T40 Magple Lane, Bensenwalle, IL BOT06

TRAILER FOR THE "B0's— Burrg Trawvel Traksar
kit sleeps four, Under 1,000 Ibs. Fibergiass
Aaady 10 bow, Finish miesdr only, YWiteé Bumo
PG 14743, 2181 Avenhs Morth, Phymouth, MN
55441, For Tull cotor catalog send 53,00 to cover
handiing Ranlal Opport urilies

Run your own profitable “shoe slore’ busingss from home in spare
o lull time. We give you—FREE—camplete Starting Kit thal
makes you $217.00 EXTRA each menth for jusi 2 essy orders a
day. You leature 350 fas1-selling dress, spor, work shoe styies for
migs e women, Alr-cushioned irssles, and sver 75 yesrs of shoe-
making cralismanship! Sires 4-16—widihs AR-EEEE. Draw on

500.000 pair MASON SHOE MFE. CO.,
shock. Earn prizes F-202
bonuses, shoes Chippewa Falls, Wi
for yoursedl. Rush

FREE S1arling Kil taday. . Now

EI i_’ INSTALLERS NEEDED

Earn electricians wages
installing =afe, energy
saving-Low Voltage, gas
light conversion kits, 12
million nation-wide to
Convert

Convert-A-Lamp, Ine.

TEIH Trentway,
Houston, Tx 77040
713-462-6508

suid your own JET HELICOPTER
EASY TO FLY—INEXFENSIVE TO BUILDI

® Carmes ona person-phus

® Simpe hano-lool assembly
& Uses low-cosl usl

Plans—complately Musirated: §8.00

The HE YBOOK ‘_-___ﬁ :

it Plans har builkdng

a pIsI0n-angene-powengd
Hahcapler (Sus | S8.00.

HELICRAFT, Inc.

BOTH ABOVE BDOKS
only $14.00

Bafimors, MD 21217

EIHFLEM

Self
Teacher

New Short Cut Math Skills in Only Weaeks

=10 minutes a day

_BONUST Pocket!

“Math-Wizard"

Gat the Righ! Answers in 3

Flash Withou! Paper ar Pencil!

Insiani answers conwerl
fractions inkg decimals,
parcentages and feverse
Plus ofher tough math pro-
blems solved in a jill

Ona volume containe all
subjects—arithmetic, alge-
bra, gedmelry, Ingonomery
through calculus. Tackie
any math problem even if

you rmever finished high
school. Basic and advanced
math laught in lerms of
evaryday exparience. Clear-
Iy presented step-by-step

..for Higher Pay Jobs.

and illusirated. Learn §
and practics Inom “sarateh’,

"brulh-up”, oF refarance,
Summary makes fiview
sasy. Track your progress.

Catch errors instantly. Pass
civil service and job tests, A
mast for all olfice, sales, in-
dusirial jobs, home linances,
Send 3385 plus 85¢ for
shipping. 30 day Monty
Back Guaranies

VALCO-Depl. 897 Box 2012, New Rochells, NUY. 10802

Sphis

EASIER & FASTER!
_ _ LOG SPLITTER!
o R . DOinky 849 85 plus 88 p & h for
A= scaptacse cone. or 399 95
plusS10 ready-1o-atiach o hub of

car or lnght fruck [gpecily vehicie ). Pa. —
send 6% sales tax. Frae info—sand slamped
salf aodressed envelope Good Producis.
Route 3 Box 88-A P, Mulrtown, Pa. 18530




The Freud Catalog... A must

for every woodworker!

CARBIDE TIPPED
DADO HEADS sk dask set orrangenrerts
R I manmvn |y o || Mowhan oF
Zopmer: carsipe | B 1% [TRISTE
e TIPPED : = B3 e

A

DADD HEADS

Used worldwide by customers
and competitors alike as a guide
for quality tools.

At Freud, we realize the heads, planer knives, cutters,
woodworker's need to have a | cutter sets, router bits, boring
handy reference guide where | bits, and accessories.
most questions concerning Selectin .

. Skt g the right tool for the
tools, their applications, and job is made simple by the

EvRirly cn. e ansimred. exacting descriptions and full-

below. Send with proof of
any Freud purchase and
receive the catalog free, or

Featured in the Freud catalog | color illustrations in this send $5.00 which will be
are thousands of precision REeRMIUL 96-page catilog, refunded at the time of your
tools including; carbide- To get your Freud catalog, next Freud purchase from
tipped saw blades, dado simply fill out the coupon any stocking distributor.
a2 1 & 2 B 2 R 32 B B B R B B B }J R §B

1 Enclosed is my 5500 Please send me Freud O Enclased is my receipt of Freud purchase Fill out coupon and mail fo:
‘Woodworker catalog. | understand | will receive Please send your catalog free @
a 55,00 rebate on my nexit Freud purchase at any

Freud stocking destribubor

i r eu
s

Company Name

Catalog Coupon

Street Address P.O. Box T187, 218 Feld Avwe
High Point. N.C. 27264
City State Zp Telephone ___ (319)434-3171 — Telex 578438




Introducing PalmPump—The Solid
Solution To Fluid Handling Problems

Delrin plastic, the patented
PalmPump employs four piston,
positive displacement action and
can reverse pumping direction by
changing cranking rotation. The
PalmPump is also self-priming, able
to draw liquid from six feet below
pump level and deliver it to a height
of 60 feet.

Order your PalmPump today!
Come to grips with all of your fluid
handling problems at home or work!
If not completely satisfied, return it
within 30 days for a full refund.
Please allow six to eight weeks for
delivery.

Transferring fuel to the family car,
draining a clogged sink, or bailing a
small boat, the new PalmPump can
do it five times faster than old
fashioned, hand-powered pumps ==
and the price won't pump your
wallet dry!

The PalmPump puts lightweight,
high-volume pumping capability at
your fingertips, thanks to its unigue
system of inter-running pistons.
Weighing less than 28 ounces and
delivering 2.5 gallons per minute at
normal cranking speeds, a
PalmPump is the logical choice for
all marine, industrial and general
utility applications where guick,
dependable pumping is required.

Constructed of solvent-resistant
Send $29.95 in check or money order (Shipping included) to:
Milburn Stirling Corporation, Inc.

1840 Commerce, C-North
Boulder, Colorado 80301

Please send my PalmPump to:
Mame
Address
City

Zip

*DISH ANTENNA S
*PREAMPLIFIER

Satellite TV
STOP LOOKING!'

WE HAVE IT ALL"" 1004 Channels =LNA's
= Antennas = Aecelvers tlwm"-rmtnl.l
Qur BOOK s not OVERLY TECHWICAL MUMBD
H_Jll'"lﬂ but takes B mystery out of the sephisticated l
= inch ol satellits recaptisa. The prestigioe:
Mass, bnil, ol Tn-hnm“ 5. Army, and raries ]
worldwide hive porchatsd this bosk, Mew Enjoy
.Jddnr“ " mevies, Las Vegas shows. sponts, nawi i
- . . D S S D D T O O O D S S B e e S . .

BUILD YOUR OWN BOAT

Join [Fe Mousends who build sach yaar AND SAVE 555 GLEM-L's prowen
mithods are sspeciaily mended for amaleurs. Siep-by-siep pcional and wilien
inaiructians wif malonial listings assure PROFESSIONAL RESULTS! HUGE
1m:ulmq dosorbes over 200 desgns, B 1055, Sai & powsr boats, boat

aibdrE, boatng books WWHE'DWMMNMMFHEE
IUI-'I'II.ILMG SUPPLIES" brochune

[I’I‘S I'I;llﬂs I'ﬁ'l"l‘l;ltﬂsu;;_g_-mﬁﬁ"..."..m"

lI:tECE["'-"E.I:t

] Eatzlhte ne.
P.O. Box 3108, DEPT. M- I,|Ar||\| FL 33483
l hﬂﬂ ﬂhlr REFEREMCE BOOK for $11.88 plus

& imwurence (U5, fumds) or call
.w:l hwrc 0. Cordmr Llnlqmr!:l'l-m'l

NP

L ]

9152 Rosecrans, Box 7567, Belfiowsr, CA 50706 .

’ [ GLEN-L cataiog i §2.00 {sest 4th Class) OR .

_ S () GLEN-L cataog @ 54,00 jseet AT MAIL) .

@ [ "FIBERGLASS BOATBLELDING-AMATELIRS" . g2§70 95 pod :

i 1 o [ EOATSUILDING WITH PLYWOOD @Edsped. o

PN w [ INBOARD MOTOR MSTALLATIONS™ ... @5 Sme. g

SU0 A w0 UHOWTO FIBERBLASS BOATS @ B ®

) ﬁ'““m. &[] “RIGGMG SMALL SALBIATS . @5 50 @

7 | L b [ “HOWTOBUILD BOAT TRANLERS" & E50pd ®

s ——_ T o NaME .

i 8 swmeer -
L

GLEH"I‘ GLEN-L MAFINE DESIGNS e ST :

9152 Rosscrans, Box TS6T. Beltfiower, CA 90706 & graTe ne .

-.."'I‘..""‘III..‘I."-.

STANDARD GARAGE
tasy 10 build with our plans and complete materiss B specily
sz

NN W IWNE WRN M W
WA 1rWET MrwIl WA MM 263
Wond 1 HI 2W3Y WO MO NI
B NI WA MM BB W

Larger sive an requees!; Pans and material lise 56,00 We also hivee
mams for lange venety of gther buildengs from dog houses o
pode buildings. Send 3¢ for brochure on other progects. 1o Bui

Crown Bullding Products,
Dept. C-383 F.O. Box 34541 Omaha, ME. 68134

FOLDING-PORTA-BOTES
Fold to 4° Flat. Sizes: ', 10°, & 12' Longths

A

By: Porta-Bote International. PO Bex 2287, Dept.
PM Menlo Park, CA 94025 Call (4151961-5334

At Last & New Amaringly Simple
GAS TURBINE

JET ENGINE

Wulld from to fediow pland. Iy
i o | Barmoan®* hlm 26 H.F, ideal preject H
(1] r.I.:I rnr'mﬂl lmhh-ltu Iu nfl“ﬂ" Ind |
al [T [ in
lﬁ“f'"lilglﬂtl -Ilf ual‘"ﬂ'"‘“ rmeln "!ﬁﬁ?' ‘m m“h.
alt, Full §lis &ias g Eritith) dineemainne’
BUIT of materials and Bhetos. Erhe 'cﬁ

PO, Bax |

CALIF. S0408

SAVOY SCIENTIFIC ..-rl‘liﬂ"-??

7%... AMAZING VINYL REPAIR
za= —$10 to $20 in an hour!

£ Big earnings. repeal business Car
shops, homes. motels, restaurants,
o = bars, elc. FREE FACTS BY MAIL
Call Mll frea 1-800-621-8633 (1. 1-800-572-0444)
ar write VIP. 2021 Montrose, Dept. 182, Chicago, IL 60618

BOOK SALES AGENTS WANTED
Your Chance To Make Big Money Fast!
Sedl How to Make Manéy books By Mail. SEAA fow pad
time ar full time. As your Key Source—|1l supply you
with evarything you need lo oparate your own home
business. Millions of pobeniial buyers. Lels make
maney logether. For full detaids send $2.00 (Retunda-
blel Io: NEW YORK SUCCESS EXCHANGE®

P.O. Box 1242 Grand Central Station, P3
New York, N.Y. 10163

PLANS ANIN INSTHUCTINS FOKR

DUNE-BUG ;

L Kart 5
L RN "
2 L TR R R )
i R e A B0 Compirte plans & spees
Fromi Trection (o-Kar an how to balld ar
UL T I:-Il'l-rr-nlI-I EICT buy - dise. prices on
Il B s i s Bl parts, kis, snghnas,

& rw maberial.

Hini \'l"hlrlrl Plan
V. L

.-h‘ et

POPULAR MECHANICS = MARCH 1983

e

el Your 2-Year

[*queel ﬂ.r : BeaM et ¥

Home E"El"EEHI ||11

Learn @1 hogme in spare lime. No previoans experience

needed — st B high school diploma. Associate degree
awarded with major in Mechanicsl Engineering Technaol-
agy. Graduate in ss linde as two years, No need o qusit
youar job or school. Approved for G1%s and Velerans. |
Write for free facts. Mo obligaibon, Mo salesenas will call :|
m CENTER FOR DEGREE STUMIES

| Mech, Eng Tech, Dopd PBOZI Scranion, Pa 18515

Portable Steam Cleaner
Stearn in B0 seconds

CLEAM:

Engines, Alr Filbers, Lawn Mowers.
3 year quarantes on fire boa, cxls. Uses
lbquid soap. propana fired. Waight 120 Ibs
Auxkary purmnp required on low waler

pressn
WEDCO MFQ. INC., Dept. M-12
240 Wes! Broadway, Jackson, WY, 83001

BASEMENT T

FLUSHES UP To Sewer or
No Digging Up Floors—Installs Easy

Write McPherson, Inc., 16
Box 15133  Tampa, Florida
i—- " R P L i (SN [
—-—-—-_-_._-
THE GREAT ELECTRONIC
I \ a THINGS & |DEAS BOOK! I
HUNDREDE aF

UNUELIAL PARTS, GADGETS & MDEA ITEMS, UNAVARLABLE iN

STORES OF CATALOGE ANYWHERE| Bargass prices o svirthing!

Flew i i pvery ivase! Rinh ponitard o0 e cogre I
I ELECTRONICE

| S E'"‘" wARLl I
M R T S



Why Are These Makita Tools SO GOOD?
POWER!

You Can Put Your Whole Weight
On This Sander... It Barely Slows Down !

The ideal power sander should be as much like a block
sander as possible. It should have a heavy felt base, and
use exactly one-quarter of 2 9x11” sheet of sandpaper
that's easily but firmly attached to the pad. It must be
very powerful and be able to run for hours without even
getting warm.

We just described the Makita, orbital-action, finishing
gander! A great 180W motor produces 12,000
orbits/minute.

And you can sand into corners with ease because there's
no handie averhang

UL listed, double insulated. 8' cord. Ball-bearing
construction, Only 2.4 Ibs,

And look at the price!

20-day, money-back guarantee, if you're not tickled pink. i A

M.klt“sand‘rrrr+r+11111111-|11|| lllll sdg uu‘“" T‘uw
Any Standard Clamps Secure

More Power s...u.,.p..sn. s
Than You’ll Ever Need! (/0 @82%

You Can Order Tools By Phone:
CALL TOLL FREE

‘ ( 800-321-6840
i N“ Ohio Residents Call: (216) 831-6191

g

o

i /
i ' | Yes, Ric Leichiung, please send me:

: - 1 ___ Makita Palm Grip Sander @ 549 ...... SR
The Makita 38" Drill-

| =
e S ;ﬁ%

=i

A

}— Makita3%" " Drill @$49 ................

Shipping, Handling, Insurance .. . .$3.00

E -n ed E Y Ohio Residents Add 6% Sailgg;':i,
L ]
Of Mb]e— Shlft EET:EEEﬁ:I:;:“EHn |:| VISA D MasterCard

Card #

Industrial Use!

What'll you have to do on your next project —push
a 2" hole-saw through oak? Put a ';" blind hole
into steel plate . . . drill a Y,;" hole in plastic? Or
will you be cutting a dovetail? Roar through or
finesse any job with this variable speed, reversibie
3" Makita drill,

The power is transmitted through precision-made gears,
machined in sets to match perfectly. Add 4 multi-ball, sealed

Good Thru

[J Enciosed is $1.00. Please send me
your full-color Catalog of Fine Tools
plus all catalogs and new tool bulletins
FOR THE NEXT TWO YEARS.

) D Free with Sander and/or Dnill Purchase

stationary bearings and torque loss is minimal. That's why Name
you'll get full power at all speeds, up to 1800 rpm. Addiesa
Double insulated, UL listed, 2.7A, 305W, continuous rating. 8 )
cord. Non-slip grip, handy belt clip. A comfortable 3 1bs. City
the coupon at right. 90-day, money-back guarantee if y
Use the coup g ¥ Y g State in

you're not completely happy.

£
3," Makita Drill ............ Y .
: LEICHTUNG R
Dept. 383PM . X
LEICHTUNG g sty | SRSEEENETE oo

*THE Workbench PBE!DE Cleveland, Ohio 44128

O
T o . 5

L]

o - -



THETGS 172 SUPER SAW

The Perfect Workshop Companion! ; - -

SPECIAL MAIL ORDER SALE | .

® Miters a 2x4, chops up to 2xB & cuts large panels
® Portable: 77 |bs. fits in car trunk

® Free standing or bench top operation

® Positive locks: accurate 90° & 45° cuts

- ® Comes complete with:
-.ﬁ legs, saw blade, rip
fence & miter gauge

® Changes from table to

miter pperation in seconds

ORDER DIRECT FROM
FACTORY AND SAVE!

™ 5495m

Saryi Supersaws al $495, each
Mail coupon to: Elu Machinery Company, 9040 Dutton Dr, Twinsburg, OGH 44087

Credit card customers can order by phone:
Acoount No Exp Dae TOLLFREE 1-800.921 8379
Name In Ohio call coliect 216-425-3135

|
|
|
i
I or mail in coupon
Address i
]
]
i
]
1

Q

Stata Zip Phone

Sign here —

30 day money-back guarantes FOB Twinsburg, Ohio 9040 Dutton Drive, Twinsbu rg,Dhiu MUET

""" YOUR®
& CHOICE..

1 PO Box 9187, Dept. PMa3
i Sample Copy San Jose, CA 25187 :
§  Ye'reso excited aboul the new Kit Car Monthly that we'l Send No Money. Check Your Preference Below,
uﬂm;mﬂrm Jhsdﬁl'.ﬁ-"ft'uu;.nm have shis O YES!know a good deal when [see it. Send me ibe free I
i 4e-plsct metric aved stambard sackel s if you subscribe today, hjﬂ!. ruggei-duty stacuderd and matric sockel st )
g Discover the thrilling, but unknown world of kit cars in begla my subacription ot once. Bl me.
America’s anly monthly kil cr magasins. You won't Find it on the O YES! Send me the fror sowply copy U 1 ke o, 100 ]
| e stands though, [t's only sold by mail. wubscribe and you can bill me later. 1
b e e et r hondeed of thor sy | Il [nvertor Patents
[l ra replicar or od many -
| forlessthan E;lkrf‘wﬂl a Finte, Learn how youcan replace the Ta be eligible, you mud prinl your Expires ] NEW Fnﬂ ue TFP'E
i :cldj' of your l.'lnnlr-l'r h'.ll"l & li'il'ry new rq:rhn.. See them Mantercard or Visa Number above, 1 High MPG {:a rb!
Cobra to P fes and more,
Tl'!j-_frznq\lrunl Jled.l'l.l'u”hmpm (0 you like i, i .
: we'll automatically enter your subscription for twenty-four == et g l g;rynllfﬁ;:‘;fhrl‘ wmﬂ_mfm:i
isswes at a buck each and bill yowr credit card direct,) There fs ne e p— Ino po. bones) apt 1 tesis ... and with o1 hicies!
[ ] risk. I your sample copy lsn't everything you want, just retarn - .'
the cover with your malling label (withdn thirty donl City [wtate T
B Of course we'll stop your subscription before it beging and O 1 hate to use credit cards. Here's my $24 bor 20issues, |
L naturally there won't be any charge, phus the Free socket set.
- O e

regular fugh as T{g &1
1 g over Compact
ce |5 reporedly sate ]
nl" Ck/used parls
By SEEkS frore poHormance
» manulagiuring Parns Kit

with a WHITE'S ELECTRONIC Jomn pur Rogd Tes! Tear arizat Tar your
MINERALMETAL DETECTOR - - carituck Well sand com e B *ﬁ Specy
Whitla"s Iﬂw deiect . colne, IASIrLUCTions and parts 51 that can cost vou MOTHING
.-[m nd 1 FOR THE MEAREST WHITE'S DEALER H _
plus other 2 ad W's profiablol Metal detec- AND A FREE CATALDG CALL TOLL FREE ALl Retttan, Nesd -’r‘.':.“':_';m:mm 1
from §79.95. by U.5. Patents. 1-800/547-6011 PA-3 L

OWMN AT Box 3, ] 1
LOW COST W= a1y b
L )] J

WHITE'S ELECTROMICS, INC. 1011 Plassant Valley Rd., Swesl Homa, OR 57388




HOW TO FIND

GOLD NUGGETS
ELECTRONICALLY

_i!- { I o r#_.l'

Finding gold nuggets or coing is now
made easy with a new patented gold finding
detactor. Before with other detectors it
was virtually impossible because of inter-
ference from black sand. This new detector
is unaffected by black sand and can detect:
pinhead size gold nuggets at great range.
Its maximum range is 17 feet. It is very
lightweight and has perfect balance. One
of our customers who had tried five other
makes and couldn't find a single nugget
now reports finding up 10 six nuggets in
one hour with his Gardiner detector.
Recently a 400 ounce gold nugget was
found with a detector. Free catalog.

GARDINER ELECTRONICS

Dept 31 = 4729 M. Tth Ave. = Phoenix, AZ B5013

i PRINT FOR PROFIT _

l Prirt cards, stati
. Stationery,
| envelopas; adverising.
| iabals, lickets; holiday,
sympathy, birthday, USL
| cards. Satistying

wnﬁmn'mnw-m.
| ark with your hands,

| use your imagination,
sea results.

Have your own T :

shop. Add to income. We supply instruc- |
tions, hand presses and all supplies |
diract from faciory. Famous since 1872,

B Send $1.00 for a catalog. Kelsey
Prasses, B3-BC Meriden, CT 08450 |

~AMAZING =~

SCIENTIFIC and ELECTRONIC
T~ DEVICES

PHASER shockwirve and invisible FORCE FIELD genera-
tors. LASERS for weapons, cutting, burning, cloud writing,
. M

, tolephones, intruskon , nature listaning.
PLUS PLUS INFRASONICS, ULTRASOMICS, ENERGY,
CHEMICAL and PERSONAL PROTECTION and SAFETY
DEVICES., SEND $1 lor catalog of plana, kits and compsat-
e ftems ho:

INFORMATION UNLIMITED, INC.
P.O. Box 716, Dept. M8
Amherst, N. H. 03031

SAVE up t0 90%
SURPLUS

Syrplus and oliver Dargains gaicre!
| Industrial, mig., marine, sircrah,
\ aalo, hardware, A masst jor Fehiny-

1l sk, rechanic, handyman, oubdoEs
| man, Qur 3&th Annual Calsieg

Serd §1 teday (deductie rem

| firs) order of §¥0 or more)

| AIRBORNE SALES €0.

! @40 Seeller D, Depd. FWBD
0. Bow 22T, Guber City, G 0230

—

SAVE as much as 80° with == Quality Power Tools

Ameriean Mschina & Tool Co., Bapt PHIL mm.lhﬂniﬁ..w.mmﬂmwﬁmmm
[ D Sander Anachment $17 00

Please end M e units chacked [1 8° Tt Arbor Saw §52 .50
I ) Paymment in full enclosed s . of (] Standard np hence §5.50 1 Milre Gauge for Sancer 33.50

T1 85,00 depasd each item encleded, balance ] Long Cabinet Rip Fance $7.50 [ Jownster-Fianer §63.30
l C30.0.; o charge my 1= | ] Ball-bearing Spindie §12.50 [ Ball-bearing Sﬂ:dlﬂ $15.70

-—-a-l1 [1 12" Gwing, 4 F1_ Lathe $67.75 (] Spendie §44.40

Card RIS | Ball-bidring Madet $79.50 L1 Dril Prass o

l pros L Faca Plate 54,50 Ganeral Elpctric Mofor
] Set of 3 Chusals 511.00 T $48.50 (with oeher fhem)

I Expiration Date [T &en of B Turning Chesels $29.00 T 5§54 55 {Purchased Seqarately)
l Signahare Namg

Address : L Snate Tip

DIRECT FACTORY DFFER AND REVD-
Y P!TEHT.'Ede-:f',af.e c{lr.
ca gificien ull scae powet
;llillggu! By u?ﬂy 100% cast iran
and siegl. Streamhned design re
duces weigh]. CUES matesial and po-
digclion cosis Specal palents provide
sided etlsgiency, MCCURECY mu'Es
Paric mede. assembied. heslEd. pac e
i our own Yactomes . SRppe dinect

& TILT ARBOR POHEH snw
D0ES

- WORK OF §150.00 BENCH SAW a

; i

: is. Converls easily bo equal any

§300.00 Noor model cabisel pnitsl

Crossewls, ripe, mitres, culs com-

pound anples, dadoes, makes coves
makfings

(=

¥ AMERICA'S TOP MAG- lLe.b. faclory, Wi
EADAEn (OVER 2 MILLION USERS 22 ibe, Including
coitm e precisen, versalibey and i Eomplately akiem-
rugged periormance cast iron and siedl 8" caw with

greund x4 ron Lable, blade guard
.-TL".: :mﬁuss blade. AP FENCE,
el eagier work alignment,
PRECISION BALL

or commercial Sarvice. $15 88 mag T
_ SAM BLADE TILTS . . . TABLE STAYS LEVEL, [nck
Yy A8 ary anie up 0 50°. Raises, lowars. 0°1o.3-1.4
R corg i, L. e dw insert removes 1o lake dado heads.
B e o ey nehide ah;nrr':;nt i TCLr or largér (ot included) . RIP FENCE

fercz 0 cabinedl base (as shown), 57 5,':‘,’""'"“ Size ifor bench saw) S6.50: kong rip

)Ly MasEY FREE CABINET BASE
"] DAY “aacx pasity and muenswﬁmﬁﬁm Sari:sﬂrg:m{msgl phato)

Eunﬂﬁ”l[ Todels cosh W 5300 FREE plans at udranteed fo do work ol Naar
5 [ h ¥ou'l need are 3 hepl 3
L AT IS LUSe your AMT sawine cuilling. Pling provie 27 -s.r- :Irs.t D*r:n;g’_%neﬂ}hld

T0-YEAR LIMITED WARRANTY"

*§0- YEAR LIMITED WARRANTY. Any
parl of parts of ay AMT powet 100l
Twhich Becoms ingperaive for a0y f2a-
con within 10 yeis of [he puithiase
daie will be repared or replaced by
e lactary. Yious only DSt Bor returm
pastage

= *Exregh MOS0 whith ihe Same BENTE
figr pete @ wa'ranty will apely

of Banalarm

Comparable = spetd, peocsion and durabilty 1o urees
gelling far 3200 and more. 36° bedween centers. For wood
anil plastics. Tubufar steel bed rails wih dudl posal Sus-
PENSEN INCTedse accuracy. ease ol operstion. Preosion

WOOD LATHE

ES WORK OF ball Bhrus! g cenler. heawy spur cender. pradinted T-resd
UNITS. F-Speed puliey lor dlerent woik damelers Heavy-duly
- bal-bering model §79.50
: {.0.b. tsclory. Shipping WL 30 |bs. Fu;glmi insal)
by A
il I - 5
10-YEAR LIMITED WARRANTY" CONpitIs ba- thow. . -
- BuSyi el LS TR
Milre gauge- "
PRECISION 4" x 36" $3.50 300 1. 32’ RaDiaL DRILL PRESS

Al cast enn and shes|.
lar' I.0.b. Taciary, Wt. 30 ibs,
12 capacity Jacoh's cheth
incluged.
Indusirigd giably precision usd with 3 standard
leabures. many exiras. Head rases. iowers. Depth
of threat up e 16" Presel b any angle tor on or
ofl tsble drifing. even horeontsd driling. Complate
s shown fess molod. Belt and mosor pulley

BELY
SANDER

f.6.b. faciory Wt 18 1B,

inchment ingleding diss. ¢
:52' mw::ﬂuﬂ table (tilts 0-4573: 31700 add’1.
sander has belt track and lension conirol, ¥

The world's sk Eaienied kel gamder Heawy casl gon
sanging bell Changes hom hedizonta to vorcal sanding in ssconds

nchudes 4”1 360 standand

Uges 13 HF of farger mules 10-YEAR LIMITED WARRANTY" 10-YEAR
= LIMITED
o el WRARRANTY™

22" LONG, 4-1/8°

precsdion groeed castun 2nd sheel .
Projessional power planing at @ hand bool price Maioz Easled, MOIR aCCu-

¥ i lor windows, doors, Orawers, square tapeced Iau:,.
e mi Er!:E'uﬂw:sﬂ Errnund cast o lable Io-Pped table adusiabie 0
1 E dept ol cub Tence adjustable 1o any angha 07 1p 30° 3 m;oiu:ulle-:.
groumd high-speed sted Inwes Ball Bearing Spindie: $15.70 add’l.
1i-YEAR LIMITED WARRANTY"

SPINDLE SHAPER KIT wn sissomn
.M“ 10,5, tactary. Shipping Wi, 6 M.

Comgplele fess wood paris. il
Makes bepds. coves mollings. longoE
and-grogve (oinls. eic Easy assembly
plans. Has sealed greased-for-lite ball
bearings, adjustabie R conirol, lence
assembdy. Takes 14 HP of latger molos
Sandard 12" bore culters availabie
10-YEAR LIMITED WARRANTY"

BRAND MEW

B MOTOR _

Dewelops a full 1 HP

New General Blecliic Moln

1|Ef uEE 'l;ﬂ'."l any gu;rrl lged in
t8 ad. Feahsres 127 shalt, 1725 APM. 548,50

H purchased with any AMT ool (554 55 il pur-

chazed separately|

Cowered by a2 ong year limibed warranty,

17 ks, .o b. iactory.

AMERICAN MACHINE & TOOL CO., INC., 4th Ave. & Spring St., Royersford, PA 19468

Sing S5, From 5 W0 430 on weskdayy and § o 12 oa Sal

Visid per Regervierd FACTORY SHOWAOOM les these same low grices. dih sad
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LO)XO)

what you can do
with

Badge A Minit

YOu Can NCreass your iNCome i
B hurry wilth Badge-A Ment |

organizabons who need :
Tor

evants and projects, S B
schools thal want et
cadges for the

taam, the band. choir or school play, or for fund
raising. Bullons are ideal rewards fof leadershap

and achigvemeni

i'e tast, mmple and economical with ihe Badge-A-Minit
starter kit Just $24 05 gats you started with evervthing
you nesd 1o make buttons fast.

FREE —colorful B4 and

iden ook il makes -Making
fun and profitable.

BADGE-&-MIMIT, Lid, DEPT. PAIRY

Box 818, Civic incusanal Perk, LaSale, 1L 81301

T SEND ME FREE, the all color Badgn

[ ¥ES, SEND ME B e
524 85 plus 3175 shipmng (01 res adg $1.25 )

LI Perjonal chith or money Dnoor ancioass

O Use crarge card bedow

[ ! 1 Am Exjress ey Chuty

Credd Card Mo

Emp ool Signaiure

Hame

CUTS THROUGH....
STEEL WIRE
SHEET METAL
HARDBOARD
STRAPPING
PLASTIC
LEATHER

SUPER SHEARS. NEW zhears will cut just

about anvthing . steel wire, sheet metal

leathier - voii name it. Wide guage stainless
steel, Comes with leather sheath & cord
MONEY BACK GUARANTEE.

ORDER NOW! 51285 postpaid NY residents

add BY4% tax

SENECA HOOSE, m 3 PA, 67-150 190h Lans,

Misadown, NV 1 1363

AMATZING
TILLER

50 GENTLE RUNS SINGLE HANDED
WONT BOUNCE OR JUMP

TEST THIS TILLER ON YOUR LAND FOR 30 DAYS
BEND FOR LITERATURE YOU MIGHT WIN OME FREE

Build this beautiful
Dome Home

Enjoy super nﬂérﬁﬁbla paymen
and low energy bills

Save up 1o 60% on building costs and up o 50% on
uidities. Beautiful Monterey Domes geodesic home
kits are extremely energy-efficoant, unbalavably
Srong, earthguake resstant. and sasy 0 assamble
Mo special 1oois of skills necessary. Our uniges,
patenied building sysiem makes home consiruclion
a reality Tor the nowice
Monterey Domes pra-cul, color-coded shedl pack-
ages slart al $3095 Models up to 3,500 aq M
Send lar el exciling cobor Catalog & Plans Book —
over 90 faci-hilled pages of beautiful aftordabie
nomed
Wrile loday' Monlerey Domes, Inc., 1760 Chicago
Dept, AG-3, Riverside, Calil. 32517

el 8 ¢ B N § |
O Aush me your 30 page CATALOG & PLANE

BOOK. Enclosed is $6.00, postage included.
I O anosendyourassemaLY MANUALforanscal- |
Honal §5.00. |
NAME
| aoomess |

I CITY, STATE, ZIP . l
Mail To: MONTEREY DOMES, INC.
1760 Chicage, Dept. AC-3
Riverside, Calll. 82517 MACWTEREY DOMES
[ §F ¥ N & F F §F ¥

HEARING
LOS CAN

HELPED!

Is “What?" your most commaonly
used word?

Does everyone seem to mumble?
Twenty-two million Americans have
hearing impairments. The vast ma-
jority can be helped. If you suspect
that you or someone you care about
might have a hearing loss, send for
our FREE pamphlet. Learn about
the symptoms of hearing loss and
how Bosch's New High-Technology
Hearing Aids can help.

@ BOSCH 1S

PO. Box 278, St James. Mew York 11780

- . ----1

‘Weeds Tail Inom
6o @ in. wide

s THE wORK
PERTENT L =

E
E Write Tec Alleniown Tiller Co., L
Eﬂ &' Allenbown Fesed Co., Main SL. Alenbown. M.J, 501

o
i
TILLER TILL

For Rush Delivery ol Literature Call 201-530.5080
WH TILLER TILLS DEEP WEEDS NARROW ALLENTOWN

Pease send FREE pamphiet on hearing loss and
Bosch's new high-technalogy heanng aids. ;
O | am presenily using a hearing ad. P

Mama

State Zp

Add
City

F---. Ll bl
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A magazine for both movice and
veteram bringing you over T3 project
plans per year.. for building the best
of Early American, Shaker, English.
Contemporary  furniture, chocks.
tovs, lamips, gifts and muech more...

ALL FOR LESS THAN 20¢ PER PLAN

PLUS Regular artiches on shop tips,
jig-building, finishing techrigues
and momey :-making ideas.

1 YEAR |6 hlnm issuet | —only §12.00
E'I'HM; 1‘fh|1 hg.:—m? “!ms;?ﬁl;lﬂ

orengny Rates: 1 year— yEars—
{Piease make payment i U5 Funds)

The Woodworkers Journal
PO, BOX 163313 NEW MILFORD, CT 06776
NAME
ADDRESS __

CITY. __STATE__7IP, x
L L T T e N AP TR TN [ e—

GREAT SAUSAGE RECIPES

227 llustrated book explains sausage
Mpn?;{us home curing and smoking of meat,
fowl and fish. Over 100 recipes. Fres equipment
;ﬁmwmm- & s

_The SAUSAGEMAKER
177-6 Military Fioad Buffalo, N.Y. 14207

__NEW SHIPMENT JUST ARRIVED

Cuttng siges. fram .l shanks """ Brand new in a-bght & ). packs.
= 12-Teal Sel, GBI cesl 2059 ngw L
-Teal S61, L oot Vi HE® now s
Save Even Moee. Bath Seis now . TH®
Two '3 Sets [Limited Teme| .. .. 5=
Monizy Back Gusrames dr 3% s shigng
) Texas onders add 5% L. Exgort ordess add 4
LS. SURPLUS CENTER, Dept. 500

T15 Camden, San Anignoo. Tesas TEZ 15

Heavy duty ba & ump. All metal, .
prool Type KB. Stainless shait. Use L HP ar
larger, | HP 1,200 GPH 60" high or 3,000
LPH 25" well, 5,200 GPH max. 144" in;
1" oul. Belt or direct drive. $21.95
Trpe !‘rw;!miigﬂnrlnlrl.;mu bear -
. Ta 2. 17 inp 3" owt. 515,
[] . Moy m-ms

[
v 206, Bells Mead. N.). 08502

Big opporiuniiies. Big
prafita. Earn quickly.
Full or part time. Learn
al home i1's easy. Do
real  jobs; ANl Tools
—Materials Supplied.
Lic. State of NJ —
Appd. for Velerans, Send
rFﬂ;?E and address for
Lecksmithing Instingtn, Dept. 118-033 S

D%, Tachnical Home Study Schonls, Little Falls, W, ), DT424

in
LABAWCD, ﬁn

110 VOLT A.C. GENERATORS
Special prica while they last. Up o 50% ofl. 50 cycles, 3000
wals, WL 27 pounds, 5 = 107, lanbeit driwen fnom car or
pickup. Opavates T.V. all power 10oés. Car 18,000 in ser-
wion. Guaraniesd § months, E3800. Special Price Now
$59.00, ado $9.50 for pastage and handling per unit. Ssnd
for our free cataleg. Thes i our Xied year,

VIRDEN PERBLA-BILT COMPANY, P.O. BOX T150PM
2631 MAYS AVE, AMARILLOD, TEXAS T9108
PHONE 806:352-1781,

Burglar-Fire Protection

Protect Your Life, Home, Business, Auto, stc.

® Qur colelag ihdwi how. Indtall your own
alarm yyitema ond dewices ond sove 1551, We
offer FREE write-in enginesning service.

“FREE CATALOG =i bt s s
Box 82802-PM Limcoln, Ne, 68501

Burdex Security Co.




FREE AIRCONDITIONING

Cool your home for ires TR BLmmer Professionaily de-
wigned plans. specilicalions, and technical ansliyss o
buifd & gecihermal codling system. Can be completaly
pasasE Of CONNECEIL b your DEESEt Bi nanaling system
Perfect complimant 1o your solar home. Build it yo urself
for approximaisty :1.50:-00 Pians $8.50 ppd. Send
paymanl

ENERGY S &P Lutions

MNaorthgate Mall & Box 8207 » Cwngenmall, OH 45247

Most of Our Grads Do It!

In fact, the first paychecks for siudents
who gradusied in the frst four months of
1981 and wendt io work welding . . . ran
from a low of $793 1o a high of $6.846.

is a yearly salary range from $9.516
2152, Worldwide construction and
pipcline firms compete for our graduates.
Full course is only 16 weeks (others as
litthe a5 10 weeks), There are more jobs
open throughow the U5, — and the world
— than there are qualified welders.

Tubsa Welding School, established for over
30 years, is recognized for the quality of its
graduates throughout the wo bo well at
TWS. — work hard — and yo -

a welbder can be higher than

LEARN HOW TO HANG DOORS

EARN B0pr hr 31008300 PER DAY REPLACING DOORS
[Pt v, Full g of Sl 38 3560 your own St by siep insiractions
by d prohsssional with 2,500 doom hung, | know your (robeme

ORDER YOUIR MANUAL TODAY ONLY 55.50

GARRETT DOOR & LOCK CO
1853 Denison. Pomona CA 81788

info far suthorized tv programming

Satellite TV

Price Breakthru!

Eumﬁﬁ.ﬁﬁm:

g i 4 el S L B
Clamana, Mich. 4 3

Seith Co., Dept. 1003, M.

2
2

Gas to Electric — Call Toll Free 1-800-331-2934

Conversion Kit In Oklahvoma, call (918) 387-6789
GAS LAMP BURMNS £72 T0 $120 0F GAS PER relbiod Membser of Mt Asaw, of Trads and
mng.mmm WIT OFERATES i N =
O o THE COST OF GAS. Eesylo I i ¥
esta -ty ture duph:nBiTml : Fill in and mail fﬂlh.l". SAME :
charm ared increddes e [ight oulpul of i Admissions Mirector ]
any gas kght Incigdes aulomasc On Af }  Tulsa Welding School ADNDAESS 1
Dusit — V-4 -Oawen phito siscing con- I 3038 Sonthwest Bivd. P.0. Boax 7819 1
ol Avakabie in 12 vt or 115wl : Talsa, K. 74107 LEEL STATE i
I Be'll send viw 2 comipleie coun Gashog pha pob sl o PROYSE | I
1 P mwhach sevemn gracs have goae o work Abs o sy i
L

et o i e i e e el

FOR MORE INFO WHRITE:
Gaslight Conversions, Inc.

O CHARLES MWE. 57, PAUL, M 35004

. GET INTO
DRAFTING

Im spare tma, Mo pravious sxpe- |

=T T

! POWER-FEED
The Quality Altemative to | JOINTER
High-Cost Inflatable Boats!

———— e — s ——

= rain - | : -
- { l‘-lnnlnu"tri Tm:hlzd“mb:::‘l rl"l'.l:.lliih;‘;'m‘lh | v SE00. 5000 of tvan o ml:i;'rlt};rnma“! !'h'“' L 1 PLANER
U%] hetto g, rom fode &, LEARN DRAFTING| Tt cviatatoe o : FACTS
| l el Fladem lechnology Bd nes & PROFITS
EREE! AT HOME!] ~ | maroved matanals muks | MOW turn jow cost roogh
CAREER M war I \ RUEHRE Mathria ' MANS | ymber inb viluable finshed ;
i possible mexpensian vl | cppe tor grandiatiher clocks N TR
EORERS I tang-lashng Sea Eagle | jyrmihers. howsa-trim, pecture Sl |
Ty STATE e ] poats Prces slart | frames sell 19 olhers. Molds all i
m WORTH AMERICAN SCHOOL OF DRAFTING, | ~  #hust 5110 Canoes. | popular patlerns & cusiom designs I e
= A Camgus On. MHJ‘_.'E'_";-LEE!J aryhees and | Planes and gonls wilhoul change-over —_—
e ———— = notor-mount boats | LBMES complete  teady 10 use FREE
1 Eass T
@ Wite lor oue FREE | JO-ONT FREE TRIALY Easy teems | INFORMATION KiT

=

wecture [ 1 CALL TOLL-FREE 1(800)524-T888, Oper. 642
Sea Eaghe. Depd. PA3IR] ' InCald, 1-800-B52-T777, Opar. 542
S1. James, MY 11700 | g OR WRITE T0
Eegadenity FLRIC | 0 WOOOMASTER TOOLS, INC

Frazuy |

satammt st ar | ¥ 2849 Temrace, Dept PP20, Kansas City, MO 64108
REPAIR ATARI GAMES AT HOME

S0P Cataloglor 1983
Tealures ovar T4.00 inch and redno the-ahal
PR TImng Deti. folbeys, Chain dowes, GeRr
malom, speed reducers. Cowplings. Shatis, baarings 3
lasberairg e 107 Dunkdineg, fapisning, Freafiling any - 3

T o o o o

wnegime, modal
CATALDG TET i pednt 8585 POSTPAD
STOCK DRIVE PRODUCTS: DEFT. &

|
)
. pmall maching Low prosd. 5
H

55 GORTM DENEON AVE, NPW EYDE BAIE, WY 1040 4/

Complels repair cownss on 1 howr video tape (B#ls oF

b FREE T RC ahis CORNE ARIDN S IDE R § ik ¥HE) plus schematics and bechnical Berature enables
s b G104 T el i rlofi s Al pidenalet P Canine Clubhouse
paris in slock for immediste shipmenl $1.00 for n!
. —— —— — — —— — — pll'ﬁl-"l‘-l"'ﬂl it and addiBonsl indarmation refundable :
P Train al home in spare time o orns, Exchushre Nollaas) Ditriaior Beverly Hills™

ELECTROMICS WAREHOUSE CORP. 9903 Santa Monica Blvd. #210
1810 Coney Island Avenue P-3 Hil I 12
¥ D;r":-'zm Baverly t,l-'h' Ca. 802

| |
I Be dan ELECTRONICS | Brooklyn. K.Y, 11230 {212) for the discriminat

¢ gred quali
SPECIALIST !| BASSET CIRCULAR SAW WRENCH | | 202 Shoses from four fabulous designe snd buld

I No previous axperience needed, Mo ) N change blades fast, safe, easy S SN, M it Do sl Pt M Gut 0 s
| naad 1o U b of schoal, Laam about | sl Balosd o o N Ry L i
Elecironic Oevices. 1est equipment. 995 ea., 2 tor 1495 1+ e
I AMFM receners, TV, dgital and com- | Egealieg Ii I
puter cireuilry. analog s-;:w ms. 4zt 1.75 postage, bhﬂ;d Mg .
sarvomechansms . phis much Mo day money back guar.
I Prepare lor FCC License Exam 30 day f gz Siste —__Tip—_ |
| ot includes books, lessons, Vil HSI INC., P.O. Bax 22285 Chack Style{a) deained: i
ohm mater, fransistor uuplrlmu-n’lsl % “hu“._ DR 97222 | | English TuineCaps Cod
| lab. electronics measurement lab i Suplen. juhown) I
Approved lor Glsand Veterans, | | mec e em ———— _— Tl Western Salocn with board- |
| Get FREE FACTS. No gbiigatian. rN'ﬂN' v '
i Ko salesman will call, I 1 ] Country barn with haylof
—— MAIL couPon Tooar—) | | GUNS! T spanisn Hacionde witn bes- |
i School of Electronics s i i g _ towar !
Depe. PBOZZ, Scranton. PA 18515 o | 5is Frigrms CARCT CHAMBER ORf FIRE MAL Tl PAEL BROCHURE i
l : ANMUNTTIONT Waos o' machoea meta 1Dy foos. Sedl @0l
o | g smms 5s mae ciguemn CAN BE DRASSEMBLED. Cur © Canins Clubhouss 1583 |
| —— I e o Ty et e T | o i i e i e - -
A FAER CATALDS oF vt #3 ol bemat Soadeis JLol s
l I Wonkd Weowr WU GOV uumﬁmwﬂmsm__,_
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I QRS ARMOURY, inc., Dept PM
I_“"Ihﬂb J Lvm“ﬂ'iﬁg"j...; WL, RGINLR FERT]  cevacs & BELLReLEY J ]



“A GAS-SAVING DEVICE THAT REALLY WORKS!”

A TRUE FUEL SAVER THAT'S BEING
USED BY CAR MANUFACTURERS

sCertified Auto Tests average 16.3% increase!
*Car magazine Tests average 10.7% increase!
*MNewspaper Tests average 21.1%. increase!
*Corporations average 18.2% increase!

*individual results average from

10% to 30% increasel

ONE MONTH OF FREE DRIVING

You may find it hard to believe, but there is
on answar to the high price of gosaline. In
Euvrops, whare goscline prices ore much
higher, wa find the answer. It is o unique and
outstanding product colled Filter King 101,

Filtar King 101 (F.K. 101} will give you of
laast one month of fres driving par yeor, That
s how much you con sove on your yeorly
gasaline bills, enough to give you one free
manth, In fact, we will GUARANTEE ol least 1.2
monihs of free :h'iu'ing par yeor The amarning
thing is, 1that ociual experience indicotes that
you may get up to three monthy of free driving
in just one year

F.K. 101 con be simply instolled in your cor,
in just a few minotes, by yoursell or o
machonic, It will lost for yeors ond yeors 1o
come ond con be trensferred to ony cor you
may gei in the future,

F.K. 101 is o wua gos saver. It works on o uni-
gue principle of conirol, o patented method of
malering the gosaline 1o the eaxocl needs of
your angine. It isn't just a shori cul device that
stops your oir conditboner when your cor is wdl-
ing, in tha hope of saving gos. It = in no way
connecled fo your vehicle's alectrical sysiem
There s no adding of waler or chamicals and
no worry of burming your engine valves. FK
101 is @ mechanical device that warks in con-
jumetion with the carbureiar

FE. 101 was developed ond is manufoc-
tured in Europe, where gosoline prices hove
olways been higher than in Morth Amarica.
Moturally thers, there seems to be o greater
interest in fuel sconemy. Well over 3, 120, a2
Evropesons ond people in other ports of the
world ore using the F K, 101 not only on a frue
fusl sover byl also ot o precision componant
thot thay can frust in “'H'r krigwe thai i1 hos a
perfect bland of technology and craftsmanshup
moking it o work of art in inelf

THE 200 MPG PAPER MIRACLE

It hoppened a few months ogo. There wos o
big promotion oboul on old 200 mpg cor-
buretor. It soid the potents hod just rum oul,
and probably would be availoble soon. While
checking inta i1, it lurned aul tha! the patents
on the PROGUE CARBURETOR hod expired
many, many yaars ago. This would cauvse
onyone fo hove second thoughts about it IF i
Is so graal, why B’ someone selling it? 'Why
isn't ony cor monufocturer wsing thal
technology? I'm sure it would be o greal boost
to their sales progrom to hove o car that gets
200 mpg, when averyone else i brogging
aboul getting 3540 mpg. Bul then again,

—CARGUIDE Magazine

Standard foctory equipment on Alfe Remeo,
lombeorghini, Lancio, Maserati, and other quality cors.

maybe by occident, someons DID get 300
mpg: Mot alf of us are mechonical engineers
wha want 1o spend our lives under the hood of
a cor. The point s, we do not offer o mirocle
on paper, we offer o proven scono misar

Ta our understonding F.K. 101 s the only
frue gas saver in the entire world used by o car
manufacturer. |t has been and still is currently
baing used by Femori, lotus, Lomborghing,
Masarali, Alfo Romeo, Loncio ond othars
Some of the very best and most axpansive cars
in the waorld foday vse FE. 101 becouse i
works, and because it meets the high siondard
of quality and performonca demanded by the
leading sporis car companies in the world. This
would make any awner proud 1o have one an
his own vahicle. With well gver 3 million F i
101°s sold in Europe and other paris of the
world the reputation of performance and sav-
ing monay 5 well praven

1 you Filter Klnull Cartifled Tests  Actiual Expar
now  guarEn show ‘W lence indicates
gat: o lmaal probably get  you might gal

up fac
15 16.5 17.4 19.5
-] 176 8.4 20.8
1F 8.7 19.7 220
18 19.8 0.9 23.4
9 09 2.0 247
0 2.0 2.2 26.0
21 231 24,4 7.3
) 24.2 233 8.8
3 3.3 87 w9
24 26,4 ar.e 3.2
25 7.5 .0 32.5
26 8.6 30.2 338
7 .7 31.3 as.1
i} 0.8 325 36.4
ol 3.9 xR ».7
30 B0 34.8 39.0
3 34§ 3.0 40.3
a2 35.2 ar. dl.&
K| 3.3 38.3 42,9
a4 ir.4 9.4 a4, 3
- 38.5 404 455
36 .6 41.8 458
7 40.7 42.% 44 1
38 41.8 441 49.4
w9 419 45.7 50.7
40 44.0 ddd 52.0

Many people thal ore using F.E. 101 1alk
obout nol only dollor sovings, bul also better
engine pertormonce. They mention 'Ih.lng:.
such g3 smoothness in oruise ond idling, ond o
more gven occelerotion. These ore |ust some
F-:‘F the nice by-products of soving manay with

K. 10

AUNT TILLIE'S ACID TEST

We would like you to see for yourself, why
the tap car companies in the world use F K. 101
on ther superb automaobiles, whare parfor-
mance ond qur_'ltiry take First Ph;u;\- Thase olsa
hove 1o be your reasons for wonting o own
your own FK. 101,

Wi Invite you to participate in thig exciting
program, where you can give F.E. 101 your
own acid tesl, obsolutely risk free for 30 days.
Simply order F.K. 101 for only §47.95 and put it
LR T Drive afgund town far o whila and
then do =¢mnr|'|ing real nice. Ga wvisit your
favarite Aunt Tillie, way out in the country, I'm
sure she would be glod 1o see you, plus, you
will gt to experience first hand, how mech
the F.K. 101 saves=n the long bauls.

It you find thot you didn't get of least 10%
increase in your milecge, simply returm it in its
};ngll‘ld box within 30 days for o courfeous re-

und

A Thve cent per gallon increase is on tha
woy avan the government i making sure of that,
But, don’t weorry, your own orswer 1o the
terribly high price of gosoline is the F.E. 101
Floce your order now,

NOTE: FEIQ1 DOES NOT WORK ON DIESEL OR
FUEL INJECTED ENGINES

To speed delivery of Em. p;nd;r_r rn_ym;
hame or office, fill in this coupon & mail ta:

QDYSSEY PRODUCTS
DEPT 5-&04. BOX 1115, OROVILLE, WA 98844

PLEASE PRINT CLEARLY

Please rush me units at $67.95, plus
52,00 for shipping and handling

All shipments mode UPE unless othar
ingtructions given. MO COD's PLEASE,
Chorge my  VISA | MASTERCARD [
Acet. Mo,

MAME

ADDRESS:

ciry

STATE 1P CODE

D CANAEA Cheges or morey oeder muyl be mode
okl on LS dollors & 5100 added o cover pottage
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To avold delay In the publication of your ad, please send descriptive materials with your request.

AUTOMOBILES

SAVE Gascine 10 Ways, FREE Details. 1285 Claremont.
Bouldar, CO B0303

CAR Salesmans Secrats—"vYou Must Faad This Bookbet Wil
Bave ¥ou 50 Times i's Cost Or Wa'll Returm Your Maney To
Youl Send §2 65 To: Phoenix Publications. 1101 Georgia. Big
Lake, Texas TESI2

SECRETS ol Buyng A Used Car Revealed by Ex-Dealer
Send for Free Valuable Repon. Baldwin, 10148 Hammexty,
#82, Housion, TX 77080

RUN your Cir on Wood, Coal, Bawdust, High Miaage, info:
53,00, Woods, Bax 5383, Diympia, WA, GES02

HOW 1o inspect and Select a Lised Vehicie, Read used car
dealer's amazing revelatons. Teds all, Send 33.00 plus 50¢
handing. Wilvrens Publshing Co., Bax 31508, Amarilla, TX
TE04

FIBERGLASS FENDERS, NOVA, VOLARE', G
MUSTANG it, HORNET $135.00 EACH. 3:30-7:30 pm, (218
243-3388. OHIO-MADDEN SALES-44017

SAYE on Expensive Auio Serace!l! Home Auic Mainte-
nance Manual, 5585 R.+B, Enleprises, 4880 Galley,
Colorado Springs, GO BOS15

SAYE GASOLINE! Bypass poliution devices - - sasdy,
rovarsibly! Posco (GB-3), LaGrangeville, NY 12540

FROPANEGASOLINE DUAL-FUEL AUTO! Corversion
Plans and Instructions, Pars Sources. Ondy 510.00° RDA, Box
B73, Concord, NC 28025

HIGH Milsage Carturstors, Fres Delsds. Box 63, Draper,
LUnah BADS0-0588.

NEW STEEL REPLACEMENT PAMELS, Hoods, Fendars,
Grillas and Bumpess for mary lemsign and deenestic cars and
trucics. 1,000 of parls in stock. Send $4.25 lor your 40 page
calslog. DEALERS INQUIRIES INVITED. JA Auto Pans, 677
Cantral Avenus, Albany, New York 12206

DISCOVER SECRETS OF 68 MILEAGE IMPROVING
DEVISES. How they work, how they're buill. Dsagrams, work-
Iing descripions. ALL 6, $3.00. HERC DESIGN, P.0. Bow 10
Concord, MA. 01742

OLD CAR FANS: subscrbe o HEMMINGS MOTOR
MEWS, workd's largest old car marketpiace since 1954, Over
450 pages of ads aach morth, crammied with thousands of oid
camn lor sale—plus parts, liferature, resforation shops and
mone, Only §15.50 for 12 gaant issues. Subscribe o the ‘bibls’
iof pid car nuts loday. Send to: Hemmings Modor Mews, Dept
148, Box 100, Bannnglon, Vermant 05201

PROPANE'GASOLINE DUAL-FUELED AUTOMOBILE!
Complate Plans, Instructions and Parls Sources lor convartng
your car. §10.00. ADW, Box 873, Concord, NC 28025

AUN YOUR CAR ON AIRT| Exciting new book reveals fve
inveniors, thes sysiems, diagrams. Only 5895 Robed
Schalar, 2440 Monaco, Tallshasses, FL 12208

WATER Injector —Build Easdy, Inexpanaively!! Fres infor-
mation-—Stamped Ervelops. US| Box 48T73PM3IY. Boise,
Idaha B304

SATISFACTION GUARANTEED Or refund MP.G. In-
creasa 70%. B0% in most applcaton iits sll. Stats Engne Size
paitened pandng $42.50 Chisck or M0 to: Mestro Mardi &, 73
Glamis Dvive 5W, #4080, Calgary, Alboria, Canada TIE-
BF9

ELECTRIC YEHICLES

EVER THOUGHT OF BUILDING AN ELECTRIC CAR?
Compleie Caigiog of Parts and Theory. Send $3.00 to: EVC,
Bax 25PM, Mechanicsburg, PA. 17055

AUTO SUPPLIES & EQUIPMENT

SHOCK ABSORBERS REBUILT: KOMNL, ARMSTRONG,
bichipe-McHenzie Ent, TS50 San Femando Road, Sun
Valley, Cal. 81352, 213-B45-8525

SPACE & ASTRONAUTS

ANTIGRAVITY Propulsson Device. Free Brochure! RDA,
Bax BT3N, Concord, NC 28025

AERO-CAR Amaring Hovercrall buifl sasily with ordinary
fools. Lawnmowes anging power. Carries one man plus. Hav-
Complete construction plans and brochure, $5.95. Asm-
Projects, Box 5118PM, Clinton, New Jersey 08809,

HOVERCRAFT Plan All Sires. Calalog $1.00 Universal
Hovercraft, Box 281, Cordova, lnois 81242

BOOMERANGS— INCREIMBLE RETURANS! You can do
I Exciting spori! Order FAEE CATALOG ioday.
Boomeranghan, 306 Park, Monroe, LA 71201

CB-RADIO, TV & HAM EQUIPMENT

ALTERNATOR OGenarpior Febuliding Book.  Prce:
Hadefund Engineanng, Box 26024, Las Vegas, NV. 88136,

18224, Denver, OO BO219

PARTE: Ammy Jeap ond trugk parts, Spare Pars &
Equipment Co,, P.0O. Box 751, Lexinglon, Kentucky 40501~
0751

IGMITION MONITOR- LIGHTS INDICATE many PROS-
LEM AREAS. EASILY BUILT, instaliod. Under $10. Plars
3300 A Taho, Box 163, Depivw, NY 14043

TIRE Changer - Plana, Pans, Complste Unils Avallabie.
Wirite: M-K-1, 2520 Tryon Road, Ashiabuls, Oheo 44004

GASKET IN A TUBE: Rapiaces Material Gaskets, Stops
Leaks, Prevents Aust, Creales & Strong, Dependable Seal
Quality and Consistency throughout. Send §516.85 (CK. or
MUOL) bo: Stick H, knc, 4028 Wiest 39th Streel, Oak Lawn, IL
60453, Order Today!

THE FANTASTIC CAR-COP. Alicws only you bo Stan your

Sacramano, CA 85841, Calif. Residents add &% tx

LINEARS - Send Stamp for Detalls - MATCO Elecironics,
Bax 3160, Cadiac, M 48601

IMPROVE CB PERFORMANCE! Modfication hardware,
booics, plans. Catalog 52 00. CBC Imemational, Box 31500M,
Phoonix, AZ B5048

AMATEUR Televeson Convartor Kits, Catalogue: 52.00 (re-
tundable), NDSCO, Box 12852, Dalles, Texas 75225,

MEW Two-Way raedio, VOX, 8% oz., Fourmodals, brochun.
Box 15758, Phoonix, B50E0

NOW| BRILLIANT LIVING STERED SOUND FROM ANY
TELEVISIOM SETI aAmazing MNow Low Cost Meithod. Free
Informatson - Mancel, Box TESTAC, Monros, LA T1211

BEARCAT Scannors. Discounted, CRYBTALS 5275
RADIOSALES, 3482 Oakland, Oshkosh, Wis. 54801

FREE Sample, Auto Glass Treatment lor Befier Visibilfy in
Rain o Snow, SASE Rain-X, 103 Pofier, Bellevile, MI
a4@n1,

FICKUP OWNERS. SAVE 5. Mo Trader Neaded, Haul Fiah-
ing Boat in Truck. Easy Plans. Send §2 00 SASE. Heartland
Publications, P.0O. Box 1209, Florissant, MO, 53031

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS & SUPPLIES

GO KART, MIN-BIKE, MOTORBIKE PARTES. Tires,
Chutches, Molors and Complels Carts and Min-Bies a1 Dis-
pount Prices. 3% Hp. molors 5108, 5 Hp. $123. Send §1.00 for
Bookiat. Morthem Hydraulica, P.0O. Box 1261, Depl PM-MB,
Bumswile, MN 55337

VAPOKARBI - FANTASTIC Mew Vapor Carburator! -
Details FREE - Marhs B3, 720 Jordan, Rocidond, iEnos
a1108

WHEEL ALIGNMENT, Do-f-Yoursell, Fros Deinis!
DEPCO, Box 38274, Dwirof, M 48236-0274

CRAACKED Engine blocks of haads repaired in car by you
Send $1.85 with SASE 1o: Box 37785, Phoenis. AT B5021

MEW Chrysler Starn Drves Saries 300HA Including Tran-
som Shieid $750.00. Details: Fick Pearson, P.O. Box 24487,
Seaftie, WA G8134, (206) 435-5571,

FREE CATALDG! Ubuld Gadgets: Automobile Workshop
FRecreaton Alwmatives. Box 41300, Tucson, Arirona
BsTI7

HOW TO SAVE 51000 When Buying New or Used Cars
Pius Cither Tips, Compilote Datails $3.88. Woodbridge House,
11480 Woodbridga Lane, Baltimorse. O 43105

INSTALL TURBOCHARGED DIESEL in car, PL. AV lor
undar §1500. Get 30 MPG. Ovedooked source US dieseis,
550#, & cylindars. Thousands cheaper than Parkins, Deutz or
Murphy. Send sell Addressed Stamped Envelaps for frea info
Disel Department, Box 1833, YWeka Yala, WA 89362

&7 MPG in CHAYSLER 400 Cid HIGH MILEAGE CARBU-
RETOR. Compiste Warking Plans. KNIESS, R2PM, Bowing
Groen, Missouri EXL34

AMAZING! T8 MPG, Simple Instructions 53,55, A. Baumier,
P.O. Box 20348, 5t Patersburg, FL. 33742

GO KARTS, Minbikes, ATV's. Kits, Parts. Lowest Prices.
Catalog $2.00 Refundabils. Kart World, Dapt. C, 1488 Marar
Ave., Penesville, Ohio 44077

BICYCLE ENGINE, 175 MPG, 4.5 Lbs. $48.85. Send 51.00.
Yost. RRY, Box 37, Sauk City, Wi 53583

BICYCLE SUPPLIES, Froe bargain catalog. BIKERY, 1800
Baryl, Newpor Beach, CA B2660

HANG GLIDING, AVIATION

DESHGM Build Airplanes, Hang Glidars, Simpified Publica-
tions. Brochune 20¢. MoCoy Aircrall, 12620 5. Figueros, Los
Angeles, (CA DDDE1.

§1.00.  SECURITY
ELECTROMICS INTERNATIONAL. P.0. BOX 1456-G,
GRAND RAPIDS, MICHIGAN 49501

COMPUTERS

HAVE your computer pay s own way. Sampls newsiefler
$1. Compu-Profit. Depl. PM2, Faifax Station, Vi 22029-
0332

USSS00.00 build 488 Apple Compatable including Hous-
ings, Datails LUIS$1.00. Reliant, P.O, Box 33810, Sheungwan,
Hangkong.

BASIC Language Program o Handcap Race Hormes
Order C.0D. or Send §$14.85 To: Handi-Caper, P.O. Box
4806, Framingham, MA 01701,

TRS-80 COMPUTER DISCOUNTS. Lowesi pricas sny-
whare. Free price lisl. Aedo Shack, 1788 N. Deisen Dr.,
Vingland, MJ 08360, BO0-257-D424,

ATARI Game Kil, Build Your Own And Save. Plans, Dis-
fram, Assistors, Transisions and dodes included. Also whare
o gat other parts. §10.00 name and address io; Mutritronics,
212 W. Hill #2, Chicago, IL 60810

"OM FINAL" Sth demansional aviaton an by Jm Dungey a
stunning perspactive irom the kel saal in beautilul color, the
bults dehght!l 22« 37 poster $3.50 plus 51 50 ph. Check or
Money COrders 1o; 50 Art, Box 474, M, Vermon, WY, 10550

OVER 55 PLAMB-BUILT ULTRA LIGHTS; Calslog 35 00
Aprotun-M, Salida, Calipenia 85368

THE WORLD OF SPORT AVIATION a mosl comprahen-
ween ook 10 dabte on the tasl-growing feld of sporl aviation
Focus is on 4 basic typas of aircraf-homabuilts, antigue and
classics, warbeds and ultralights. Covers the skills nesded 1o
buld a plane, types of materiais used. space requirements,
engings, cortification and salety, Profusaly ilustrated. Send
524.00 to: Popular Mechamcs, Depl. PMC3, Box 1014, Aadio
City Station, Neéw Yaork, NY 10101

SINCLAIR, TIMEX, COMPUTER Owners. Eight Program
Cassofie (Enfertainmani, Household, Cihers) 55. IXB1H
Chub, P.O. Bas 22448, Baltimare, MD. 21203

TRS-80" GAMES disketta lor Modal 11, Chinese Solitmine,
Boxes, Four in & Row. $16.85. Martian Sofware, Box 638,
Pirellas Park, FL 33885 ("TRS-80 s TM of Trademark
Carporation)

TV-VIDEO EQUIPMENT

VIDEQ MOWVIES. Sold, Exchanged. Membership,
logs-—email $10.00. Tower, Dunkirk, MD 20754-0213
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STEREOQ, CASSETTE TAPES, ETC.

RECORD-TAPES] Discounts to 73%; ad labals; no pur-
chase obligations; newslefiers; dacount dividend cerificates;
100 . Froe detsils, Discound Music Ciub, 850
mmn.u.hm Dapt 1-0383, Mow Rochslle, New
York 10801,

BOATS, OUTBOARDS,; TRAILERS &
KITS

BOATKITS - PLANS - PATTEANS - FRAMEPACS -

200" mmm&m = Equipmant - Rig:
qi'quli [Book "AMATEUR BOATBUILDING ' - Fibarpiass

- Plywood - WoodEpoxy - $6.00). CLARMKCRAFT, 16F
Aqualana, Tonawanda, NY 14150

BUILD Your Dream Steel Boal We teach you how. Free
delsds. Morth Caroling Sieel Bosts, Route 1, Box 400,
Bayborn, NC 28515

EVINRUDE 1582 Bargans . . all sizes . . Sooft McCulloch
parts 31, handling . . . Elactra Marine, 610 Merrick Road,
Lyribsook, Maw York 11563

m'rnm Frame Kits - Patterns - Hundreds of designs.

- Fibergiass - Stesl - Powerboats - Sadboats - Oul-
M Canoes - Keyaks - Rowboats - Houseboats - Duck-
boats Easy, proven methods include
m—mwhmuhMme
results. Mo Lofting “Supplies™ - Fastenings - Fibargiass - Res-
ird - Glues - Spars - Books. Send $2.00 for Huge 144-page
catalg or $4.00 Airmail, Includes Free “Bosthuilding Sup-
phas™ brochure. GLEM-L Marine, 9152 Aosecrans, Box
TESMP, Bellfiower, CA S07T06.

FIBERGLASS - RESINS - Foams - cloth - epoies - mat -
#ic. Feclory prices - CATALOGUE $1.00 - (Book “COM-
PLETE FIBERGLASSING" 35001 - Clarkcraft, 16-P1
Anualana, Tonawanda, NY 14150

BOAT KITS - 27 tradarabls models - FOWER and SAIL -
8°-30°. Moaded fbarglass huls and decks come faciory
assambied - you install factory suppled intedior. Save half Taec-
tory-bull cost. No experience required. 48-page catalog -
$1.00. Luger, Depd. BC-83, 3800 Was! Highway 13, Burravills,
Minrasota 55337, £12-890-3000

mmmmm Kayaks, Canoas,
Sailboats, Peogues, Fishing Boats, Duckboats, #0 models.
Cltdngtﬁ-: Outdoor Sports, Box 8710, Bremtwood, TN

MI1MMUMW5‘UN.IMIIMMU“
MMIWMFHmemnFﬂ
Datail. Welding Necessary. Very Durable. Thorcughly Tested.
Send $8.50 check— Piniph Mascn, 11 Eagle St., Seotia, N.Y.
1E302

ATHLETIC & BODY BUILDING
COURSES

BIGGER, More Powerlul Muscles - fasterl Free Bookiet!
Universsl, Box BS04A, Detrolt, Michigan 48340

KUMNO-FU Fras Lessons. Send $1.00 tor Postage. MeLisa,
Bowx 1755, Depl. PMBIC, Honohilu, Hawail 38808

LEARN FROM THE PRO'S. Ba bofter at your faverite spoet,
Bixty minute cassettes. Al sporis. Free lisl. Associated
Executrves, 4015 Georgin, West Paim Beach, Fla. 33405

BATTERIES, GENERATORS

SENTRY Ganerators With/Withou engine. Big descourt. L)
Ertarpeises, Bon 553, Oshkosh, WI 54802

BATTERY REBUILDING SCHOOL

TOOLS And nstructions: $326.00. Treining evadable. Test-
ad and proven method IRstruclor has 32 yBAM axpenance.
Sun Battery Inc., 10415 U.S. B8, Sebnng, FL 33870. (813-
B55-1314)

ENGINES, MOTORS, MAGNETS

REFAIR ELECTRIC MOTORS! ILLUSTRATED
INSTRUCTIONS! Modequip. Box 7266, Kansas City, Missoun
G413

reas Ervelope To: Engines, Box 166-PM, Ashiang MO,
B5010

TOOLS FOR SALE

DISCOUNT TOOL Cataloguo - §1.00, Hoosier Distributing,
3009 Bample. South Bend, Indiana £6815

192 POPULAR MECHANICS

COMPLETE LINE of high quaity, low- priced CUTTING
TOOLS, HOLDING FIXTURES, PRECISION INSTRU-
MENTS AND TOOLS, TOOL STEEL, PORTABLE ELEC-
TRIC- AND AIR-TOOLS, HAND TOOLS AND MUCH MORE,
Most iterma dellvered tres. Send $4.00 for 368 pape 1983 cat-
alog, refuriiable with first ordes. KBC TOOLS, PO, Box 343,
Stering Heights, Michigan 48078

AUTOMOTIVE Specislity Tocks. Top Quality. Catalogue
$2.00. EHT. P.O. Box 7254, Orlando. FLA 32854

"TOOL APRON GEMUINE LEATHER 12 Pocket” 52469,
Jacomo Tool, 1018 Woods Chapel Road, Blue Springs,
Miggouri B40ME

MAKITA GRINDERS 4 Inch (9501 BKIT) onfy 583 5 While
Supplies Lasl. (VisaMaster Charge'Amnenican Express). Tel-
Sel, 2814 Washington Avanus North, Minnaapolis, MM 55411
Or Call BOD-328-4560.

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewng Machines with Walking Fael, com
plete ready 10 use—onty $458.00. Thompaon Model PW103-
AGBP AVAILABLE FROM YOUR LOCAL DEALER, or ordér
direct, (Masior Change-Visa). Daiho Mig., e, P.O. Box
12110, Lubbock, Texas TR452—Phone: (BOS) T44-8774

MACHINERY, TOOLS & SUPPLIES

AERMOTOR and Bowjon Windmills Make Sensal! Pump

af . . . Airio 125 P51t Brochures Sysiems $3.00 (Refund-
abis). Sam's Windmill Sarvice, A. 1, Box 563, Shipshewana
Indiana 46565

WIND Ganerator, Bulld your cwn for about $300. Frea infor-
mation. Sand 26g 10 cover posiage: Wind Erergy, PM, P.O.
Box 841, Paradise, CA 95060

ENERGY PRODUCTS Catalog $1. Cur 15th Year
MATTINGLY'S, Dept. MP, Box 704, Newton, lowa 50208

HOME HEATING, FUEL SAVERS

GAS WATER HEATING- Up to 40°¢ Savings and More!
Meaw Timer. Excellant! Free Detalls: Pamy Marksting, Box 303-
PM3, New York, M.Y. 10021

FIREWOOD LOGS from SAWDUST Easy o make simpla
insiructions, 510,00, Todays |deas, Box Z230MC, Smn
Francisco, CA. Bd122

INEXPEMSIVE Waakend Project reduces Home Heating
Coats, Mustrated Solar Alr Heater Congtruction Manual, Prov-

abie. Offce of Human Concern, P.O. Box TEEPML, Rogers, AR
T2TH8,

REPAIR Parts for chainsaws, lawnmowsrs and small
ergings combing top guality and low prices. Shop toots, Guar-
antped, Freo Catalog. For special dealer information aiso give
tax no. and company name. Repar Pars, Dept, 40803, Box
100308, Erie, P& 16615

SILVO Hardware, 188 page Hand & Power Tool Catalog
5100, Dept PR3-3, 2208 Richmond 51, Philadeiphia, P&
19128

FREE indusirisl Buyers catalog for home crafisman. Buy
equipment at sama LOW prices as large indusirial plants.
Turnkay, 36P0, Leichworth 51 Butfalo, NY 14213

BAMDSAW BLADES, Caide Tipped Saws, Any Size,
Frea IHeraiura. King Saw, 6541 Tidewaber Deive, Mool
Virginia 23500

1400 Caiglogs Listed and Described. Sources for Evary-
thing Imaginabde, 54.00, Masteriog, Bax A75-B, Fairfax, CA
B4630.

SMALL FPOUNDRY Funaces, Supplies. Free ldorature,

Pyramid Products, 3738 South 7 Avenus, Phosnix, Arzona
B5041

Springlield, OH 45508, (513) 322-8562.

STEEL, Alminwm, Brass—Shest Bar, Shop Supplies,
Plans. Wiite: CEI, RR1, Box 183, Cameron, IL 61423,

& METAL Cuttng Lathe $83.50. Taig, 15048 Proctor,
Industry, CA §1746

BRAES, Alpminuem, Stainkess Shesi, M3 minimum. Wrile:
METALS, Box 11204, Clayton, MO 63105

BLACKSMITH SUPPLIES
FORGES: gas. coal — hammers — onges — arvile — anvl

AMATING NEW ABRASWE WHEEL FOR GRINDING
ALLUMINUB, Availabie in 4% inch & T Inch Depressed Cantes
Sizms. Send 5500 For 44 Inch Sample. (VisaMaster Change/
Amsncan Express ) Tel-Sel, 2814 Washingion Averiue Marh,
Minneapols, MM 55411, Or Call BOO0-328-4560.

WELDING, SOLDERING, PLATING

WELDING AND SAFETY: Everyihing to fit the Welders
neads - major brands, at discount prices. Catalog $1.00. City
Welders Supply. 321 E. Highway 20, Michigan City, N
450,

ENERGY SAVING

DO-IT-YOURSELF Solar Heafing System - inenpenava,
mimphe proven design, uses ordnary bulldng malerals, heats
enlire home. Plans $8.50 - SCC, 118 Waylon Avenua,
Livingsion, K 07038

PROVEN JAPANESE EMERGY SAVINGS APPROACH-
ES CAN SAVE 50+% I Send $8.95 for New 1583 Repon’
Guide o JAPAN RESEARCH, Box 42361-PM, Cincirmati,
Ohio 45242

WATER HEATER TIMER Smashes Elecinc Bils. F
Irdormaton, MATTINGLY'S, Depl. PM, Box TO4, . Mewion,
I SO208

UNIIUE BAR: Stor'r"Serve, Hangs On Wall $8.00.
Wooden Hangups, 4138 Home Awve., Cincnnsti, Ohio
45238

35 WOODEN TOY PATTERNS - Cars, Trucks, Train, Air-
planes, Earthmovers - Only 5500 - FRANKE, 1202P5
Secand, Boonevile, MS 38825

WOODWORKERS, Hobbyists, 1983 catalog containing

Chair Cane, Wooden Whesls, Lemp Parts, Tools, Finishing
Materigls, Hardwars, Plans, elc. Send $1.00. Barap
Specialties, PM383, £35 Ballows, Frankion, MI 49635

“OVER 75 PATTERNSI Enjey making proitable weoden
gits, toys, household accessories. PLUS “Shop Secrets”.
Onily $5.00. Accents (P-33), Box 262, Danvers, MA 01823

COUNTRY DESIGN Sketch Book, Measured Drivings 10
tems, Wall Boxes Soonces 8'4 = 11 Bookdel. 5800, Windon
Housa, P.C. Box B1PM, Springfield, TH 37172

LARGE Selection of Plans. Fumniture Designs, Loom, Spin-
ning Wheel, Ciocks, Dolihouses, Cradies, Toys, Alphabets,
Crafpiang Co., Rogers, Minnesota 55374

UNFINISHED picture frams moulding. Fectory clossoul.
50% discount. 200 styles. Writa: Japs, 126-PF Seventh Narth,
Hophins, MM 55343

BHAKE TOYS- Plans, Kits- Hardwood Wheals, Parts, Dow-
@la- Calsisg $1.00- Chery Tree Toys, Belmonl Oihia
43718,

CATALOG FULL-SITE FURNITURE PLANS — 5200
Fisthmded with first order. Traditional, Eardy Amesican, over
170! Furmniture Designs, 1425 Sherman, Dept CP-83,
Evanshon, [Hinois G0201.

PLANS & Supplies lor toys, clocks, furniture and Bcceeso-
nas. Catalog §1.00. Armor Products, Boux 200, Dept. CT., Dear
Park, MY 11728

WOODEHN Toys Are Betier, Lisi Of Plana $1.00 U.S. Cur-
rency Only. Woodbutchers Toys, Bax 514, Lesbe, Mich,
49251

CHANGE Color Of Wiyl Or Leathar Uipholatery. Easy, Ingx-
pensive. For Information SASE TO: Clausen, P.O, Drawer
140-M, Fords, NJ DBBE3.

WORLD'S LAAGEST CATALDG? Three pouncs 704
pages. Every Tool, Supply, Machine Imaginable $5.00.
Retundable. McK@ligen, PM-383, Johnson City, New York
137D

BATTERY CLOCK MOVEMENTS, Hands. Hardware, Fin-
51 Cuality. Discount Prices, Catalog §1.00. Refundable,
Yarkee, Bax 26, Thompsan, Connecticut 0E2TT

WALNUT Lumber cabinel grade. Squames, Gunstock
bhanks. Veneer. iowa-Missour Walnut Co., Dept. M, Staton A,
Baox 86, 51 Joseph, MO 4503

GRAVITY "BOQOTE", Plans $5.00, Upside Down, P.O. Box
B5, Lowndeswile, 5.C. 20858

EXTREMELY SIMPLE woodan dol furniuretoys. ucrative,
niew (year around) market. Plans 3$2.00. “Charly”, Box 301,
Comarville. Tenn. 38017

ALASKAN ESKIMO ULU A ursque knife from @ urigue cul-
hure, compiate plans and irormation, $5.00. Channal Supply,
Box B, Pedro Bay, Alaska 39647

“WOODWORKERS" BUILD THIS ‘ELECTROMIC IN-
SECT KILLER". Easy. naxpensive To Buld. Full Sixe Pat-

SOLAR & ALTERNATE ENERQY

BOLAR AND ENERGY SAVING PRODUCTS CATALOG!
MATERIALS: Componars: Compets System. BD Pages, 1B
Sectiona. Our 10th year! Ordar from one expert sounce—the
couriry's langeat energy saving mall order house! Cadl us at
603-568-8168 or send 51.00 ppd. SOLAR COMPONENTS
CORPORATION, Depl. M. P.0. Box 237, Manchasies, N4
03105

COUNTRY FURNITURE PLANS Hutch, Cormer Cabinet
and more. Send 75 cents {refundabie with first order) jor our
prodisct shesl. Hemmermark Associates, Box 201PM, Floral
Park. WY 11002,

MIMIATURE cor wall rivch [sutatio for Hot Wheel style) Sim-
pi, inexpanshe. Molds 96. Fians 51.00, Rack Plans, Box 105,
Jamestown, Ml 40427

{Continued on next page)




HOME CRAFTSMAN
from

KIENZLE Quarz Clock Movemenis. (Battery operaled).
Fredr $4.80. Algd scobasorias. Free price list, North American,
Box 77-ACK, Fox River Grove, llincis 80021,

DRIFTWOOD from the Pacitic, 5 ba. Send $6.75. Blar, Box
1244, Brookings, OR 87415

CHILDREN'S ROOM MEBSY? Use valuable space under
Il Build thrse diawad Birin bad frame. Order sasy new plans,
$4. Althaus, PM3E3, 10309 Golden Cuail, Austin, Texas
TETEE.

PLANS — Build Home Arcade Cabinei under 530, Holds
TV plua Atarl, Inteliivision. Send $5.85. OWOD Designs, Box
366, Topeka, Kansas 66601

SAVE MONEY By Doing Your Own Plumbing. 2 Fully Bus-
wabed & Easy To Understand Booidets, Make Extra Monsy
Doing Fepairs For Others, Send 53. CAA Enerprises, P.0.
Box 506, Lornbard, IL 80148

BURVIVE! — Three Dozen Controversial Survival Publi-
cators — Erergy, Banking, Fraams, Medical. ' AUTOMAT-
IC TELLER MACHINES™ ($30.00), “GAS FO' ALLI"
($16.00), "SURVIVAL GUNS & AMMO! (378.00), .
Supar-Survival Brochuna (51.00), mﬂlﬁwm 60
MINUTES". WILLIAMS, MSEE, P.O. Drawer 53TM,
Almmogordo, MM BB310

PLANTER Boxes, 10 Plana $5.00. Ashmare, Box 771,
Grass Valey. CA 95845

MEW1, .. REPAIR ANY TV .., EABY. Wrie: Research, Box
517K, Brea, CA G2621

UNUSUAL Homemade parmas, 3550, RAL

boy,
Enterpriaa, P.O. Box 1580, Pitlaburg, Kansas 66762
CATALOG FURNITURE PLANS $1.00 (refundabie) Bad-
roem, ILiving Foom, Family Room, Earfy Amarican, Mediterra-
nean, Scandingvian over 200. VINESS, Box 045, N
Chelmatond, MA 01863

ELECTROPLATING. Compilete amaeur's tebook, All
rnatals Evectroplate matallic nonmetalks Rams $11.96. Details
frea, Tropic, Box 95-P3, Palm Bay, Forida 33805

1400 Catalogs Listed and Described. Sources for Every-
mhing Imagnable §4.00. Masteriog, Box 8T9-F, Fairfax, CA
830,

CHILD'S PLAY HOUSE Plans. ndoor Oudoor 32,00, Dust
Enterprises, Dapl. PM-2, 9514-0 Ressda Bivd, #4864,
Northridge, CA 81324

MNEW- $500.00 From one sheat of Plywood. Guarantesd.
Cakstump Wooderalt, 3830-P1 Pacilic Wiy, Longview, Wash
e

YOU CAN BUILD Fumiture, Toys, Accessodes and Shop
Equipmant Fiva Fraa Plans wah Hiustrated 700 tams.
Bend $1.00 for Detaits. Mayco Sales, Box 2831PM, Mesa.
Arizona 85304

SAVE on parts for Lawremowers, Minibies, Karts, Chan-
saws, Small Engines. THOUSANDS OF PARTS. Send $3.00
For Cataleg. Sav-On-Parts, P.O. Box 231, Somerville, Mass,
02143

WATERBEDS! Plan And Accessory Calalogue $1.00.
Walabeds, 12104 “I° Siresl, Vancouver, Washington
28661

“GETTING Stared in Stained Glasa™ $1.00. Whittamore,
Bax 2085T, Hanover, Masa. 02339

CRAFT Jewslry Supplies. (Wholssale 25¢).
Roussels, 107-1630 Dow, Arington, MA 02174

STAINED GLASS SUPPLIES Complets Catalog §1.50 (re-
fundabsa). Sunshne Glassworks, TBS Millersport, Dapt. CT,
Amherst, MY 14226

LEATHEACRAFT Catalog, Tools, Leather, Dyes, Drass-
ings. Saddie Swamps, Buckles much more. Sand $2.00 (re-
lundabie with order) to: MacPharson Bros., P.O. Box 09442,
San Francisco, Calll. 84109

COMPLETE ASSORTMENT of gualily Leather, Tools,
Belts, Dyes, Kits. Full-oolor catalog. Ooly $1.00, refundabie.
Berman Leatharcraft, Dept 3372, 145 South Streed, Boston,
MA 2111,

STAMED GLASS Catalogue-P. $1.00. Supplies, Kis,
Books, Tools. Glass. Saylescrafts, 171 Mamn, Myack, N.Y.
10680

CARTOONING, COMMERCIAL ARTS
& SIGN PAINTING

MODERN Cartooning taught by mail. Write for free bro-
chure, Cartoormrama—Box 283-30, Branford, Conn, (8405,

SIGH Pairting — Easy method. Free calsiogus. Kaulmann
Comparry, Centencwn, Massour

B5023

CARTOOMN hor Fun and Monay'll Frea booklet®ll Cartoons,
Box 406144, Detralt. Michigan $&240

DAAW YOUR OWM HOUSE PLANS Step by 5tep Smapli-
tind [Husirated Bookie!. Send S5.00. Schwab, 2650 NE Zimd
#1231, Gresham, DA, 7030

35 LESSOMN cariooning course. Gumnuflmmu
bath $4.00. Hartman, Box 30387, Lincoln, Nebraska 88503
D3ET

FAVORITE WOOD TOYS, Patiama, Parts, Wheals, Cata-
log §1. Toys And Joys, Box SBZ8M, Lynden. Wash, GE2G4

PM'S GREAT, NEW MASTER HOME CARE GUIDE. The
lnfest and greaiest in the Poputar Mechanics Master Guide
Series. Lays out il you need to know about home repais, from
bassmant waterproofing to roof repair. 24 lemenated, wipe-
chean shisets on 12 stand-up, hang-up boards. 150 charts and
{Sustrations. Properly used, it can save fhousands of dollars.
54 85 + 50¢ o cover and handiing. PM Masier Home
Care Guide, Dwpt. PMC3, Box 1014, Radio City Sia,, New
York, MY, 10001,

CONSTRUCTION PLANS,
BLUEPRINTS

COMPLETE QARAMIE PLANS. Specity 1 or 2-Car.
Materials kst instructions, Sactional Diagrams Included.
.iuHanl.ld FREE Blueprint Taxeoll Guide, ROP, Box
35147, Staton 0, Albuguergue, New Maxioo, 87178,

SURVEILLANCE ELECTROMICS. Build your twn. Delsils
Free. Lesdek Laboralores, Box 84858, Sdver Sping, MD
20807

EBILVER, Doad Batterias Contain H: You Can Reclaim h.
$5.00. Goldbond Lid.. Box 10864, Piftsburgh, PA. 15235

LEARN Sign Painting| Highty Proliiabn’ Gne-Gtrokg Toch-
nigee? Write: Eursks Press, Box 931, Fizgerald, GA 31780,

FREE Finupsa! Fres with your order of 100 methods mankets
list on pinups—creating, selling. $1.00. LCU, P.O. Bex 507,
Lancaster Pa. 17803

PROJECTION TV .. Comwerl your TV Lo propect 7 Foot
piciure . . . Fasulls Comparabie 1o 52,600 projectar . . Total -“n!ml“ﬂﬂlni TRAINS,
cost less than $20.00 . . . PLANS & LENS $17.50 . . llus- PLAN

rated Information FREE . . . Macocombg. Washington
Crossing, Pemnsybvania 18577, Credécard Ondars 24Hrs, 1-
215-T3E6-3979.

HOMEOWMNERS Guide To Plembing, Book Has Complete
Siep By Step Instructions, Detailesd Disgramse and Photo-
graphs, 5505 Postpesd. Fauldhousa, Swte 401, 16527 Stony
Plain Road. Edmonton, Albera, Canada TSP 4E7

REPAIR, A Condroning - Refrigarators - lllustrated - Man-
ual $10.00. Doves Inc, Box TTB, Hamenand, Louisiana
TOE04

PATIO SWING Linigue desgn erecy a Matme— Complate
lbiuepeint, send today $8.95. Crawford Designers, Poute 4,
Mayfiedd, Kertucky 42068

ROUGH, RUGGED & AUSTIC. LOG PROJECTS! Make
chairs, benches, tables, gates, fences. A summar house, bird-
houses, signs and house numbers, lamps, tables, shehes,
bookends, Photocopy of aricles as they appeared in Popular
Mechanica svaiable for $4.00. Send order to: PM, Dept.
PMC3, Box 1014 RAadia City Sta., Mew York, MY, 10901

HOME BUILDING & REMODELING

CARPENTER'S Leverags Tool, Lilte Pea'ves. Holds parti-
tiome for ralling. Pushespulls oill plstes. $13.00 plua Feight.
FRAMER"S Wall Brace: Threaded snd for ias? algnment and
bracing of walls, beam-supports, 534,00 plus freight. Proctor
Products, Bax F, Kirklend, Wa §8033.

SEAL Backs of Piciure Frames Drum Tight. Instructions
5200, Montgomery Specialy Products, P.O. Box 441,
Yardiey, PA 19067

HLTmhrmmmmmmhmmw
mountings, cul siones, clock works, Wholesale catalog 25¢
Eloxite Corp., BOSY: 10th Strest, Wheathand, _'b'l‘ru'nlﬂn
a0

Nbdlhm&.pph Box 7185, Monfgomery, AL 36107

FIRING CIVIL WAR Model CANMON Plans: Catalog free,
Grean—PM-33, Bax B32, Shalimar, Fla. 32579

MODEL MAGIC: Expeplional Product, Advanced Adhedive
Tachnology Essantal for Raliabla Model Assembly. Supanar
bonds. consistent results, fast sefting, eéminaies clamps,
saves tma, officient. Bonds woods, plastics and metals, Send
§19.95 (CK. or M,0L) to: Stick I, Ing., 4029 Wesl B9th Strest,
Oak Lawn, IL 60453, Order Today!

MAGIC TRICKS, JOKES,
H'lmu.ﬂﬂ_lll“
FREE! Worlds Leading Calalog. 1600 Joikes,

Movelty
Tricks, Science, Sports, Hobbies. Johnson-Smith, C-8013, ML
#] M1 4843

FREE DETAILS. Bulld a Professional in-grownd swimming
pool. ... Easy._ .. Inexpensss. . . . Laiswse King Products, Box
12763, Lake Charles, Lowsiana 70612

TELEFHOMNE KITS sasy. Free Brochure. Telesales. Box
114, Hope, ND 56046

FREE! Mustrated Veniriloguism/Puppetry Catalog Maher,
Box 420PM, Limietan, Colotado BOVED

LEARN MAGIC. 5200 lor Calaiog. Same Day Service.
1512 Fremont. Las Vegas, Mevada 88101

LEARN GLASS ETCHING Camplaie starter it $4.95 ppd.
Guaraniesd! Eastern A Glass, Greermwood Sve., Bax 341,
Wycioo, M 07481

FIX your own washer— dryer— dishwasher! Easy pholos-
dremings reveal how o save money! Write: Kings, #pm, 406
West Camino Real, Arcadia, Califorria, 91006

THOUSANDS Saved with homebuilders guide the UnHAN-
Consultants, 557 Calitormia St., Boulosr City, NV. BB005

HOMEOWNER'S GUIDE TO PLUMBING Complete
Instructions. Detailed Diagrams. 54.85. Sharon Elane, 124-A
Birown Stresl, Davenpon, lowa 52802

HETECH LOFTS Made Easy. UTILIZE WASTED SPACE,
Four Easy To Understand Dasigns, Send $2.95 To: LOFTS
UNLIMITED, 18 Sunnyside Lana, Westpor!, CT DB880. Plus
FREE Enargy Saving Tips.

PLANS List §1. GENERATE 12V and 110V Lsng Auin
Ahpmator And Lawn Edgar 55, Hi-lrgnsity Camper Lamp
$5.00, Solar Ererprises, Sulte 14M. 18577 West Dixie
Highway, Horth Miami Baach, Fla. 33160

SAVE 50% BUILDING Remodaling—Free Inlormaton.
Consumaraction, Box 13257-BK, Pittsburgh, 15243

HOME REPAIR GUIDE First comprahenaive collaction
[DOvEn MOnEy BAVinga, 8asy iInstructons, hundreds ol phatos
and diagrame. Ordy §4.95. Tha Porch, 4527 B0th Stresl West,
Braderion, Florida 33507

PLASTICS

LADDER HELPER Rungs Hurt your Fest-No More. bay-
abie Aung Extersion Maoves to Desired Aung without Laaving
Ladder. Plans 53,00 Orsino, P.O. Box 71, DPTIMP, Dresher,
P, 19025

SECRET INVENTION—LETS YOU TURM ANY BED INTD
.. AUTOMATIC ADJUSTABLE BED. Plans - 53 - Guaran-
teed. Oiympenal, Box 102P, Walinglon, New Jersey
ar0sT

CASTOLITE Liguid Plastics. Crystal clear, colors. For cast-
m.mumwnmww
dasigns with cur mold

DO-IT-YOURSELF

LOCKSMITH reveals “Saecrets of Locks” - illusirsted book-
led. §1.00. Rogers Alan, Box 18434M3, Memphis, TH 38118

SOLAR DOG HOUSE| Kaeps bost trnnd warm, wetter—
eool, summer! Busirated plans (adepiable size dog), $1.85.
Bonilla, 871AD3 Minth, WY 10036

HOW TO GO INTO BUSINESS AND SUCCEED. Fres Lit-
aralure, Wrila: PRS, Box 3145, Lavale, MD 21502

BURLD YOUR OWN EFFICIENT PYRAMID HOUSE FOR
7,000,001 Wind Prood, Snow reststant, Enerngy efficent, Man-
tanance ireel House Plans . . . $25.00 ~ Information Only . .
$1.00. Patt Latham. P.O. Bnaﬂ Midway, GA. 31320

BUILD YOUR OWN BEHIVES. An awcetlent copyrighted
150 page book. Complete procedures with 22 drawngs and
lustrations. A must lor hobbyists and beekeépans. Bulid hives
and sell for peofit. $13.95 Post Paid: Bluve Ridge Publishess,
P.0. Box 6046, Dublin, Virginia 24084

ARTS & CRAFTS

HOBBIES AND COLLECTIONS

GUACK Electro-Medical Devices. Lierature. Descnba,
Prica. Lindan, 1404 Dorsh Road, Clevetand, OH, 44121

MILITARY Medals Calsiogue 50¢. Yearly Subscriphion
54,50, Vernon, Box J8TPM, Baldwin, NY 11510,

NAZ] war souvenirs, FREE (Husirated catalog Delta, Bax
31224PS, Honolulu, Hawel BEA2D

TOY SOLDIER, CHESS FIGURE MOLDS — Frea Informa-
ton — Special Offering. Castings - PM, P.O. Box 3482,
Longwood, FL 32750

ﬂll:ll.il EHII.!HII PATCHES

PATCHES, Decals. Custom Made, Free Catalog -
Embiams. Box 35. Tappan, New York 10863

CUSTOM BUMPER STICKERS - yow message - $3.00
sach. FRITEWILLIE, Box T276-P. Eugena, OR S7401

SAVE Big. Buy Patches, Decals, Pins & Caps Factory
Direct Free Calalog. Free Pricing. Eastern Emblem Co., Box
B268-PM, Union Clty, N.J. 0T0BT

ANTIQUES, RELICS, INDIAN GOODS
AMND CURIOS

FREE List 1o Serious Collectors. 30,000 indian Arifacts,
Pots. Spoars, Aves, Slate, Beadwork. Coddo Trading, Box
B&5, Murfreasboro, AR T18568

STAMP COLLECTING

50 YEARS Oid fiftesn different Uindled States, over fifty
yoars old=—25¢ with approvals. Jaxon, Box C11-P, Mew
Rochelie, New Yok 10804

~GETTING STARTED IN SAMDBLASTING GLASS",
$1.00 refundable, TA Associstes, P.O. Box 6840, Laguna
Niguel, CA 2887

[Continusd on next page)
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STAMP COLLECTING
frosm

LLS. IS5 Different mint including Souvenir Sheet 51.00.
[Froa lbsl. Brooks, Box 62, Brooidyn, NY 11229

50 WINT or 200 used all different US 51.00 approvals.
Stamps, Box 1427PM, Bedfiowsr, CA BOTDE

FREE! Big Bargain Catalog - Mew Edition ligting theusands
of bangaing including LS. & B.N.A. stamps, packats, albums,

you.
Jarmestown, NY 14701

BEND Only 35¢ for race colisction of LS. Stamps includng
£5.00 issue and scarce mint Sipex Souvenic Sheel. Atractive
price lists of cther beautitul stamps and collactors supplies
included. Mystie Stamgs, 55-1, Camden, New York 13318

U.4. 8 Commemorative Plate Blocks $1.00! Approvals.
Gordon Davison, 580, Nokomis, FL 33555

“WHOLESALE" U.5.—Fomign Pricalist and catalog Free!
Everything Guarameesd. Schneiser, Box 1240, Grand Rapids,
Michigan 48501

BRITISH EMPIRE 104 Diftarant Includas Ment Pictorial Dol
onies 10¢ with Approvals. Kamco, Box 3386, Flushing, N.Y.
11367

SEVEN Difterent Canal Zone 25¢. Approvars, Markal, 30
Grandview, South Hadley Falls, Mass. 01075

MUSIC INSTRUCTIONS &
INSTRUMENTS

VHOLIM, Guitar, Banjo, Mandolin Making Materials. Acces-
sonas. Books, Fiang Tuning Kits, Cataleg 51.00. intematicnal

100 Turkey S0z, Mo Approvals. Gibson, Bom T,
Wilimmstown, N.J. 08004

EISRAEL 15 Detferen! 10¢ Approvals, Sam Chazen, Box 888,
Dairary Baach, Florida 33444

DISCOUNTS 50% | — Approvals,
T16-5 Sodeenth, Mattoon, IL 61838

BETTER U5 STAMPS ON APPROVAL. WRITE:

INTEAMATIONAL, P.O. BOX 828, FORT LEE,

MNEW JERSEY 07024

100 dfterent, Fomeign Brish Colonies 10¢ Plus Bargain
Approvals. City Stamp Co., Bax 216, Station “W™. Tononia,
Canada MEM 422

FREE LU.5. Mint Sel. Agprovals. Hildebrand, Box 4867,
Santa Clara, Califorraa $5084

CAMADA Tan Late Commemoratives 10¢ Canadian
Approvals. Harley Boardman, Littie Valloy, New York 14755

any counbry. Gains,

1,000 U.5.A Meaus 5295, 50 Johns Stamps, Box 248P,
Midtged, CT. D850

FREE Géft With Cusality Approvals. Chapmans, Box 487-0,

GREAT G frea with 181 purchase—line United States
approvals and wan ksl servica. Send .15¢ for handing. The
Stamg Boutique, P.O. Box 458, Madson, M) 07840

MWHWHNMMMM.M-
S5¢ Plate Blocks §1.00. AMPBCO, Box 26066P, St. Louls, MO
36

BREATHTAKING Baautha, 50 Defferant mirtt Monaco gic-
ionals commemoratives only §1.50 with mint complebe sat
approvals. Pagoda, Box 132F, Sﬂ!y.._ﬂhln 45366,

PENNY! Approvals! Regardieds catakogue! Kiogier, 4164
E2nd 5t, San Diego, Calil. 82105,

memmtacmm!imm,mm.
Cometta, POB 1508-M, Lake Placid, Florida, 33852

50 IFFERENT Oid U5, between 1867 and 1538 - $1.00.
Ed Roush, 423 Shepard, Manstisld, Ohso 44907,

OLD U.S. Samps on Approval. Chester, Box 1535856,
Philadeiphia, PA 19111,

WORLD Wide Stamps mounded in books on approval 2g
and up. TRUST STAMP COMPANY, P.O. Box 100-P,
Jamgeca, MLY. 11435

FREE Surprisa collaciion san with spprovals. Goukd, 1784
Umion, San Francwco, B4123.

100 Difleram LS. 25¢. Approvals. Bradiey, Box 425P,
Midiothian, VA 23113

BARGAIN 100 Workd-wide Stamps 25¢. Quality Approvals.
A. Parker, Box 143, West Brookiieid, MA 01585

2,000,000 Siemps— 150 Courtries —2¢ Each. Beiden, Box
4148, Daarbom, 48128

FREE INCREDFELE STAMP DFFER! Giant 'Workbwide Col-
ection: 125 diflerent ganuene postage slamps includng beaw-
tHul large colarful piclorias, Savage Animais, Mudes, Otym-
pics, Space, Disnay and much mone, atsclulsty FREE whan
requasting axciing "Stamps on Approval” saleclion for axam-
ination a1 homa. Buy any or none, canoel Senice &nytme.
SEND TODAY! Mission D28, Placentin, CA 52670-0008

107 Ditferont Triangles, Space. Anmals, Eic. $4.00 Value.
Only 10g. Approvats. Fayefls Samps, Depl 418Mm
Fayetieville, NY 13068

LOOK! 358 Workd Stamps 31.00 Wordwide Approsals.
Kiondike, Hamaburg, IL 62048

ICELAMD Colection 20 Ddiesent.
Sandell, Box 6664, 51. Paul, 55106

ULS. Swemp coileciors regard LOWELL P. DONALD Com-
pany a5 THE source for befier issuas pnor o year 159440, BE-
LOW WHOLESALE PRICES! Send 20 for complate price
lrsl. Bow 728, Rulland, Vermont 05701

§1.00. Approvala.

Luthisrs Supply, Box 15444, Tulsa, DK 74112

ELECTRIFY Flayer Planos, Pump Organs Cluickly. ine-
pansively with Lee Silent Suction Units. Wiite: Lee Music, P.0L.
Bow J08F, Cubver, Oregon 97734

FREE Cainlng! Kits and Completed. Hampsichonds, Ham-
maned and Appatachian dulcemers. guiters, banos, manddling.
Hughes Dulcimers, 4479 West Colax, PM, Derver, Colo,
BI204.

PLAY GUITAR FAST —Delais Frea! ToSersongs, 209
Trivnbke, 17T8PM4, Wesiiake, CA 51361

POEMS Sel To Music. Nashvile Music Productions, Box
40001-PM, Mashville, Tennesses J7204.

PLANOS, PLAYERS, PUMP ORGAMS. Rebuild and repalr.
Catalog of “How-To" books, $2.00 {refundabés). Vestal Press,
Vesial 11, New York 13850,

SUPER-SAVINGS Gutar Strngs. Accessones. Effects
Padals, Microphones, eic. Free Calalog. Super-Save Music,
Box 544, Morganton, N.C. 28855

ACCORDION Top Brands, Cordovoy, Buy Direci. Tremen-
deus Discownts. Trades accepted. Free brochure. PM,
Accordion-0-Aama. 16 West 16th Streef, New Yorc, NY
10011

CATALDD lor makers, repairers ol stringed nsirumens.
Ingaried [oneweod, 100is, pans, Accesscries, ainings, cases.
Fine Evmopean insrumants and bows. Cateing 50¢, mcludes
10% diseount eartilicata. Imamational Violn Company, Lid.,
Dapt. FO, 4026 W. Belveders Ave., Baltimors, Md. 21215,

PLAY MUSIC BETTER through wnderstanding Chords as
used 16 credle “Musical léaas”. - FREE INFORMATION -
Music Learning Systems Publighing (3PM), RD3, Box 142,
Cgan, NY 14760

ACCORDIONS! Famous Halian makss. Plano or buthon-
syle ., Free miormation. L’ 1820
Magdi-Park #1, Amarilio, TX 76108, Phone (B08) 358-3163.

WIH& TI:IIEII!I CURRENCY

FREE: Workdwide Listing of Baawtihd Cobecicss Currency.
Tom Kneol, P.0.D. 3543, San Bamardeno, Call. 892413

PHOTOS & PHOTO SUPPLIES

GET THE MOST FROM YOUR CAMERA “20 Hinls For
Batier Picturas” Send $1.00 To: Johnson's Phate Go., P.O.
Boa 402, Davison, Michigan 48423

BARGAIN BOOK: Send 25¢ credied on 55.00 order
CENTRAL CAMERA CO., Dapl. #3223, 230 So. Wabash
Awve, Chicage, Il 60604. PHOTOGRAFHIC
HEADQUARTERS BINCE 1899,

SELF-IMPROVEMENT

THE ULTIMATE SECRET 1o you want.
Amaring bookiet reveals key 1o swocess. Soend §1.50; Secret
Libemry, 2781 State, San Disgo, CA 82103

LONELY? BORED? POOR? — Mever again. Free details
on how o make B comeback. Edlin Associates, Dept. PM3, 15
Woosier Street, Seymour, CT 06443,

FREE Calaksg, Solf Improvement Books. ADS Ererprises,
E3M) Monhegan Ave., Dakiand, N.J. 07436
EDUCATION & INSTRUCTIONS

WELDHMNG TRAINING, Basic and Advanced for Major Pro-
cossas— SMAW, GMAW, FCAW, GTAW, OAW, Pipe afl pro-
. A non-profl sshool. Appnoved tor slgible valeana.

STUNNING! 100 BEAUTIFUL MINT PICTORIALS. Al Dt
ferent Onty 25 Cants with Aftractive Worldwide Approvals.
VAMSTAM, Dept. PM-383, P.O. Box 11272, Chicago, Minms
BT

“IMYERTED ERROR" + 100 Difterent United States, S0¢
mwmmnu Box 7088, Siver Speing, MD

7

50 TOPICALS 25¢ whan requesting low priced approvals.
Stewan! Kenl, Box 2398-F, Ballingham, WA G227

PENNY Approvals. 1- 2 - 3¢, CK Stamps, 17902 Markiss
DOrive, Jamud, GA 92035

REBIND YOUR DAMAGED BOOKS. With a Tew comman
ioMs and & homemads book press [plan ncluded) youl ba
abla ¥ handie snything from a torm hinge io & completa nebind-
ing. Photocopy of artiie as @ appeared in PUM. gvailable Tor
$4.00. Spnd orders 1o: Popular Mechancs, Depl. PMEI, Box
1074, Radio City Sta., Mew Yors, M.Y. 10101

BOOKS & PUBLICATIONS

FREE Boos, Prophat Elijah CurlurlgB-l‘nuChml Magiddo
Mission, Depl. 53, 481 Thursion . Rochester, MY,
14612,

FREE 100 Canada with requasi of Ward Wide Approwvals.
Brners, P.O. Box 5807, San Malso, Cail, 04402

300 Difterard Worldwide Stamps 50 With Approvals. ARG,
Sakss, Box 1065, Jamaica, M.Y. 11431

200 IFFERENT WORLD WIDE $1.00 when requesting
approvats, Aall 'n Mail Stamp Mart, Box 325M, Okemos, MI
ABBEL

FREE - L 5. Disourtt Calalogus. Shalmon, Bax 5478, North
Miami, Fla. 33161,

ABSOLUTELY FREE- 50 different British Colonias COW-

'WOW! Sunprisa Lot 10¢ With Approvats, Tarhaed Philatelics.
Sder City, North Carolina 27344

FREE 100 Foveign. Request Approvais. Alpaugh, Bes 225,
High Biridge, NJ D829

COMPLETE se! FREE when WOrdwele BOprDY-
afs, Banat, P.O, Box 210244, Dallas, Texas, 75211

CAMADA. 50 dfferent 25¢. Approvals. Oroszicy, Box 1-C.
Bamia, Oriarig, Canada NTT THE

BREATHTAKING. 120 SPECTACULAR PICTORIALS IN-
CLUDING 4 COMPLETE BEAUTIFUL SETS, 25¢, Plus
Aftractive Approvals. Sharvin-T, Box S82F. Toronto., Canada
MY 2N,

FREE! 55 Dufflermni. Includng Triangles, Space. Others!

Approvels. Baid, PMED, Box B128, Porland, OR. 97207-
aiz8

194 POPULAR MECHANICS

PUBLISH Your Book! Jain our sucossshul suthars. Pubhcity,
adverliging, besutiful books. Al subjscts rvited. Send for facs-
filed booiet and fres manuscnpt repor. Carfion Press, Dept.
PMO, B4 Fifth Avanue, Mew York 10011,

PUBLISHERS  OVERSTOCKS, BARGAIN BOOKS. 2,000
Titles, all Subjects! Free Cataiog: Hamilon's. B88-51
Clapboard, Danbury, CT 06810

QUT-0f-Print Boohs Found, Serd Wants. Booklook, 51
Maple Ave., Wareick, N.Y. 10860

FREE Fascinating, |mberesting, Dlustraied, Sed kmpiove-
mant Book Cataleg. Venus, Box 6351, Adngion. WA 22206

LEARN ARC WELDING AT HOME - Easy - Inaxpensive -
Iresiruction manual §3,95, details free. Moneyback Guaranies,
Box 2ETMI, Cridersvilla, OH 45808

McCARTHNEY LAW LETTER. MNewslather Covering Topics
of Everyday Legal Matters. Wiiflen by Former Judge. $16.00
Toarly (10 issuss). Send no money. Biled with First lssue,
June B3, Box 45, Heron, Montana G844

BE SUCCESSFUL! Achieve arything you desea. 54 book-
ot reveals simpla lechnique ko Sell-improvemanl C. C.
Enterprises, 361 5, 100M W., Cadar City, UT B4720

FISHING BEGINMERS SAVE 5 While Learning. Book
“Family Fishing on a Budget” $4.95 phs 50¢ handing, (Mes-
Siuf regidents inthide 28¢ Sales tix). Headiand Publications,
P.0. Box 1209, Florisaand, MO, 83001

Accradited member MATTS. Approved Oheo 70-12-D064 HT.
Wrile for school bulletin and course scheduls, HOBART
SCHOOL OF WELDING TECHNOLOGY, Bax B3, Troy, Ohio
45373,

ELECTRICIAN. Laarn &1 home in spang time with no previ-
o3 gxpanience. Instaliation, masntenance, consiruction, light-
ing. heang, air condiionng applcabions. Ged free Tac. Wrils:
IC5 Electrician School, Dept, PBC23, Scranton, Pannsyivania
18515

DRAAFTING = a grast carser] ben, women. Mo previcus
exparience or special talant needed. We Irain you af home in
spare brma. Gal free iacts. Wree: North Amarican School of
Crafting. Dapt. PBCC2, 4500 Campus. Newpor Baach, CA
G2660

BE A DETECTIVE. You Leam Chuickly and Easily af Home.
NG Colage o Exparianca Required. Dipioma. Equipemact,
Giiobal Schood of INVESTIGATION, Box 191M, Hanover, MA
02Zax

PIAND TUNING PAYS - Piang buning - Elsctronic ogan
senvicing. Leamed easity 8f home, Free booklel. Niles Bryart
School, P.O. Box 20163, Sacramento, CA 95820

BOOKKEEPING Or Acccunting! Easy home-study plan
Prapanes you quickly 19 do your own books . . . Gr others,
Agproved lor Vielerans. Free “Accounting Carear Kit™ Write:
Accounting Sehool, Dept FPBCC2. MNewport Baach, CA
GREED

SJET/GAS TURBINE CAREERS!™ Homestudy coursss —
theory, maintenance, owverhaul — Estsblished 1957,
AMERICAN JET SCHOOL, Deparment PM-3, Darby,
Montana 58879, (406) 348-2100

AEISCH WORLD WIDE COLLEGE OF AUCTIONEERING,
INC. World's Largesi-40 Years. Term scon, Free Catalog.
Approved for VA, Modern Auction Library “FREE™ with anrcll-
menl 5154295242 - Col. Gordon E. Taylor, PO Box 549,
Degt. 19, Mason City. IA 50401

T BARTENDING - Blar Managesmant Home Study_ Barisnding
Training, 3843-C San Fornanda Road, Glendale, CA 81204

PLAYS, SONGS, MANUSCRIPTS

WANT “our book published? Learn how we publsh, adver-
tise, promols, dizinbuls. AN subyacis. Fres booklst PML
Variage, 516 W, 34th Slrest, New Yo Cay, 10001,

UNIVERSITY DEGREES BY MAIL Programs! Bacheiors,
Mastars, PH.D's . . . Free revealing details. Counseling, Box
317-PME, Tustind California 2680,

(Continued on next pags)




EDUCATION & INSTRUCTIONS
Contlnusd fnom
EXTENSIIN And Post-Graduats Awards in Philosophy, Ad,
& 30 suljects wmﬂn;- (mirmaail §1.00 refundabis).
Sussex, Enﬂm:l ' '

Radionics, Dowsing E 8. P. Coursas and
WWMM.MM] Estabilishad
27 years. Depl. PMR, Bruce Copen, Highliekd, Danehill,
Sussen, England RH1T TEX.

LEARN Asisap or awaks. Records, tapes, equipment| Frise
mm PM-400, Auidoso, Mew Mesico BE3G

T AUTOSUGGESTION. Sisap-learning haadquariers' Tapes,
records, books, Gigantic catalog ree. Research Association,
Box 24PM, Olympda, Washingion B8501.

DETECTIVE Protession, Easy home study; free tie-tack or
inpel pin, certificate, uture. Prolessional investigaions Training
School, Dept. CP. P.0O. Box #1256, Los Angeies, CA 0041

INETANT MEMORY . . . NEW WAY TO REMEMBER. No
ing! Libarales knowlesdge, talants, ESP, Immad.
ale results! Free intormation. Instifute of Advanced Thiniing,
B45PM Vialapar, Pacific Paisades, Caliomia BO272.

" LEARN Sawing Machina rapainng. A proftabie Trade. Easy
o lmanm. Fres detalls. Sewing Canter, 187 FR, Rochele, (A
3079,

SUNBELT JOBS - SOUTHEAST STATES. Supervisars,
affice, sales EDP, enginesrs. more, Over 500 jobs
describad, with addresses. Lipdated montnly, MONEY BACK
GUARANTEE. Curent list 35.85. Southeast, 227-H Lynn,
Dharrvilia, VA 24541

JOBS OVERSEAS . . . (Including Alaska). Free Delais.
Giobal Employmend, Box 81833PM, San Diego, Califorma
gr138

AUSTRALIA - The World! 50,000 Jobs! Top pay. Transpars
tation. Compulenzed reports $2.00. Jobword, Box BA1E,
Cypress, TA 50630

JOBS: COLORADO, WYOMING, UTAH, IDAHD, MON-
TAMA! Computerized newsleBler with 200+ new jobs each
wedk. Free details. MOUNTAINWEST, S25PM Canyon,
Logan, LIT 84321,

IDEAS, INVENTIONS, NEW PRODUCTS WANTED
FOR Presentation 0 industry. Call free 1-4500-538-5060.,
Arizona, 1-B00-352-{(M58, Extension 831, Or Wiite:

INVENTION MARKETIMG INC., KIT PM,
TO4 Seaithilskd,
Pittsburgh, PA 15282

WE ARE A mamdacturer seeking inventions. Pac Trade,
618 Seatte Firs! Bank Building, Aberdeen, WA 88520

NVENTIONS WANTED. FREE COMSULTATIOM. WO
IDEA TOO SMALL. Diaclosurs regatration. Posential cash or
royaities from menulscturens seeking new ideas. For fee
nlormation on how to register your idea, call or wrie:
AMERICAM INVENTORS CORPORATION, 62 Broad Street,
Dapl. PM, Wiesthaid, MA D108E. (413) TIT-5376. A Fee Based
Marksting Comparry. Oftices Coast to Coast.

FLORIDA EMPLOYMENT NEWSLETTER. Compiate Sun-
shing State Coverage Weekty, Free Datails. FEN, Box B45PM
Jupiler, Florida 33458

JOBS Ovorseas - Big money faat. $20,000 to $50,000 plus
par yoar, Call 1-T16-842-6000. Exi, 380,

OVERSEAS JOBS 520,000 t0 $60,000 plus Donus.
Doycorp, Personnes. Box 687-52, Pocateilo, ID 83201

HOW TO GET INTO ENGINEERING AND SUCCEED
WITHOUT REALLY TRYING. Free informaton: Roman
Press, Box 131PM, 450 Lakovile, Petaluma, CA 94952

OVERSEAS Jobs! £20,000-$80,000 and up! Call now!
(3178381712 B, 24

INVENTORS Free information How To Seil - F-M Service,
7345 Hartem, Niles, 1. 60848

HONGKOMNG Faclory needs Several New Products evary
Morih o Satsly their Oversas Buyers. Pariculady Interested
Household Hems, Toys, Games, Gadpets. Please serd
Skeiches or Dateded Explanation for Evaluation and Cashy
Aoyalty Purchase. if you have an Article/Accessory cannot
Froduce Domestically because of Cuantity, Prica, or Labouwr;
Plaasa by ua. Honghong Plastic & Metal Praducts Compary,
P.0. Box BEZT, Kwuntong, Honghong.

REAL ESTATE & FARMS

USED Courses! Books! Lists 25¢ Smith's, 124
Mariborough, Salem, Masaachusstts 01970

MOVE Abroad! Excsternanlmoney oversaas' Informaban:
Call - Anita Lucas 312-262-8030.

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Experence, Educaton, Acheewemeant, Fast,
Ingapenaive. Call (674-863-1781), Or Wiite: Box 13151-M3.
Columbus, OH 43213

WMTmmmm You
lsarn sasily and guicidy at homa, No college or experienca
required, Diploma. Equipment Global School of Fingor-
Printing, Box 181-MB, Hanower, MA 02338

HIGH School at hame, no classes. Diploma awarded tnfor-
mation Free, Phane Frea Anytime 1-800-228-5800, or wrily:
mmwm.me.mm..mm. IL

SHOE REPAIRING-Secrets of the Trade - Lenm Basics
with Step-By-Step Mustrated Menual. $11.95. Shoe Doctor,
Box 458, Forest Lake, MN 55025

UNIVERSITY Degress! Econcmical home study lor Bach-
slor's, Master's, Doctorste. Presfigous leculty counsals for
independent study and ide expenance credis. Free prool —
Richard Crews, M_D. (Harvard), Presiden, Columisa Pacific
Univarsity, 150 Shoneline, Suite AS0D, Mill Valey, CA 84841,
(8O0} 227-1617, Ext. 480, Califomia: (B0G) T72-2545, Exi.
480,

HANDLE YOUR OWN LEGAL AFFAIRS. Ba a Paralegal,
Southern Caresr Insiiiute, Drawer 338-2158, Bocs Rason,
Florida 33437, (30%5) 368-2522.

COLLEGE DEGREES By Mai. Accreddsd Bachsiors, Mas-
tmrs, Ph.D's. Free Facts Revealsd. Careers-PWI. Box 45888,
Tulsa, OK 74145,

JOB HUNTING SBECRETS| Guarantoed, Taughl by Top
Expart. $5.00 Order Mow! Moved, 351 T, Dwisaon, Manitowoe,
Wi 54220

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTERI!
Colorado, kaho, Montana, Wyoming® Cuseent
All Jecupations!] Free Details . . . . . Intarmesntain-L, Pt}
Drawer B09, Grand Lake, CO mrm

FREE! Big Spring Cataiog! Ower B000 best larms, homes,
busmnesses, recraalion, retremeant values All Across America’
STROUT REALTY, Plaza Towers, Depl. SB00, Springfheid,
MO BS504. Toll from: 1-800-541-42885. In Misgsouri call collect:
{41 78824402

CAMNADIAN Country Propedties. Our B7th Year. Terms
svailable. Moneyback guararies. Catalog airmailed $1.00.
Chgnam Corp., Lid. Suite 486, B5 Bloor Street East, Toromto,
Ontang, Canada M4w 185

RESUMES BY MAIL. | maximap your abities. Master
wondamith. 25 years eapanenoe. Frank Middigion, Sute 401,
4331 Novth Federal Highway, Fod Laudsrdale, Fioridn
33508,

PROPERTY And Lake Frontage tnom $47 par acre, Imvee-
mant Polential. Exchangs . From Calalog. Canadian
Esimie Land, Depl 23C, 2411 Yenge 51 #4303, Toromo,
Canada M4P-2Z1_ (416) 488-D4d44

DISCOVER Exam secreis 1o got 5885/ Hour Post Office
Joba, Frae sformation. Natisnal, Box 1024, Dapl. M, Norfolk,
VA 23501

JOBS ABROAD All Counlries. All Calaganios, including
CRUISE-SHIP, ACT FAST. 1-716-885-3242, EX-101,

COUNTRY LAND, Compiabe Guide for Prapar Cholce, Amy-
whare, Detads. Al Johnson, P.O. Bax 63, Lapore, Minn,
56461

BUYING & SELLING

HELP WANTED
AUSTRALIA WANTS ‘I'l:l'.ll Jobs! 'Blg Pay! Transpostaton!
Newest  Handbook AUSTRALIAN

INTERNATIOMAL, Box 19107”: wmm‘mﬂ. (1]
20034

OVERSEAS Employment . . . 520,000 - $50,000+, Fres
Feport! Employment, Box 19760-AC, Indianapolis, Indiana
48218,

ELECTROMNIC Frm is Looking lor Assamblers. inbaresied n
‘Working at Homa, Send $3.00 Apphcation Fee: IRDC. (1),
Joppa Hill Rd., Manchester, N.H. 03102

FREE CATALOG—LEARN AUCTIONEERING! Full and
partial scholarships aveflahie. Mashville Auction School, 233
E. Gaines 5t, Box 180, Departiman! 2. Lawrenceburg, TH
38484

LEARN BOOKKEEPING/ ACCOUNTING. Greal cpporturs-
tims for men'woman, Write: ACI, Dept. 5A308, Box 11704,
Sarta Ana, CA, 52701

FREE 120 page Carsar Opportuniies Gulde - shows how o
train @t home for fop paying jobs. Granton Instiute, 2634
Adelaide Streat Wesl, Toronto, Canada MEH 173,

TEST yourself at home. Check pour math and reading skills,
Write rigeey o fron detadls. Hadley Press, Box 1474, Hadley, Mi
AB440.

SUCCESS | POWER. Outhink the Thinkers. $Tpp
“Philcsophy”, P.CO. Box 1204, Kew Gardens, NY 11415

meﬁpuwmm Mechanics,
Sports, Home Improvement. 100 Programs Catalog §2.00.
WE, 15500 W Telagraph A7, Santa Paul, Calforna B3060

“PROCEDURE TO MANUFACTURING™ sssenbal Know
how. Oty §12.50. JHS-Co. Hustisfond, Wiy, 53024

EARN Whila You LEARN. Business of Y.our Cholce Quickly
Learned With Homa Study Coursa. Unique Plan Bakong
Teaching Systems, 1013 Springmil Road, P.O. Box 260-MP1,
Owikario, Ohio 44862

ACCREDNTED College Degrees By Mail Details.
GRADUATE REFERRAL SERVICE, 3010 Santa Monica
Bivd., Buite 173-PM, Sarts Monica, CA B0404

HELPED: JER,.32:40; Acts 2:43; Luke 1:50. 1127 NE Fifth
51, Ocala, FL 32670

FOR INVENTORS

INVENTORS: Frea indormation on ofering your invenion
for spie, Kessler Safes Corporation, C-5-F1, Fremaont, Chio
43420

BUYING B.M.W., Mercades Banz, Harley Davidson, 1875
1881, Send the DETAILS and PICTURES To. Elki Corp.,
Mo 407, 510, Tenjin 4-Chome, Chuo-ku, Fulsoka, Japan
ane

EXPORT-IMPORT
+2500 ‘Fast-Gallers.” Fres brochures! Alinghtpro, Bow
S1308-83, Cleveland, Ohio 44101

PLASTIC BAGS

ALL Sizes. Buy Small Quantfies, Froe Calaiog. SAHet,
6151-C Coibath, Van Nuys, Calil. 81401

HUNDREDS of Sizes, plain & Diplock. Lowast Prices! mme-
diate Delivery® Free Cafalog Action Plasbcs, 14800, B
Lane M.E.. Mnneapolis, Minn. 55434, (612) TBE-4144.

PATENT AND DEVELOP Your Invenbon. Ragisiened
Patent Agent and Licensed Professional Ergineer. Sand for
FREE PATENT INFORMATION Every Inventor Should Have,
Fachard L Miller, Woolworth Building, 233 Broadway, Suitn
3612-M, MNew Yorik, N.Y. 10007. (212) 287-5252.

BUY IT WHOLESALE

WORLDWIDE BARGAINS: Imports . ., Dvopship . . . Ciose-
ouls.. Surplus. .. Freebees. . . .25¢/Stamp . . . Mameas, Box
1T17PM, Highland, indiana 48322

NONPROFIT Foundaton helps inventors. Wides! range of
senichs. Free recording lofms. Free avaluaton, AMiisted
Irveriors. Foundation, 501-8, lows, Coloredo Springs, CO
80909

PROTECT Your Invention. Aegsisred Patent Attorray.
Many Years Expanence, al Fislds. indivicual Irmenior's Prob-
ams Given Special Consaderaton. Very Reasonable Charges.
Writa for Froa information. Paw H. Gallagher, 2530 Crawiom

BELOW Wholesale: Clothing, Jewslry, Closeouts, Catalog
§1.00. Torrw Mac, P.O. Boa 3X33IPM, Andarson, S.C
28621

BELTS and Buckles. Compigte bne las! sellers, including
truckars, motorcycles, wildlife, wesiams etc, Big Profits, Com-
plete daalar sef up. Catalog 51,00, Anchor Specialties, Boo
IG58-BPM; Morh Providanca, RI 02811

Awa.. Evansion, Inois 60201

mm BARGAINS Below Wholesaia: Many Freal! Ligui-

REGISTERED PATENT ATTORAMEY Washngion D.C.
Suburh, Donald A, Hetiesirings, 414 Hungeriord Drive,
Raciville, Manryland 20850

PATENT IT ECOMOMICALLY! Free Detads, N. Ranes
2008 Fondulac, Richmond, VA 22220
ney. FREE Preliminary Pewvew Of Your Description. Box
32PM, Millwood, NY 10546

WHY Iad others make money off your invantion? Sia your
own company| 1883 VENTURE CAPITAL DIRECTORY liats
ngty S0 known imstors. Includes money getting bps. Send
$12.85 plus §1.50 shippng {30 tax, Calfomia rasidents).

Cuorum Publishing, 280-M12 Hegenburger Rosd,
Califormia S4621

... Clossouts . . . Job Lots . . . Single Samples. Froe
Mh.mmwﬂlﬂ Box 730-A, Holand,
Michigan 49423,

CLOSEOUT Jewedry 55¢ dozen (Catalog 25g). Roussels,
107-1631 Dow, Arlington, MA 02174

CLOSEQOUTS! Dscounts! Below wholesale! Froetbiss!
Samples! DON. Box 30152-PM. Ferndale, Michugan 48220,

EARN Maney Seling ringa, [ewelry, Duckies, wabsvas—buy
direct. 130% bedow ratall. Catalog §1.00 {refundabie). Anka-
P, Bow B9, Wast Wanwick, Rl 02893,

FREE CATALOGI Chainsaw, Motorcycle, ATC, Snowmo-
bite, Small Engine, Paris. Woodstoves, Spitters, Enengy
Iterns. Manulsciurer's Supply, Box 157-PMd, Dorchester, Wi
G425,

INVENTIONS WANTED

EMPLOYMENT INFORMATION

“EMGIMEERING OPPORTUNITIES! “Degres Unneces-
sary™ Electnc Litilities. Enginesr, 3 Roswell, Mew Bediond,
Mass. 02740

INVENTORS: I you have an nvention for sale or license,
wriz for Iree bocklel explisning how we can halp you. Kessker
Sales Corp., C-5-1W, Fremoni, Oihio 43420

HOW To Wholesale— 510000, JACD, P.O. Box 120711,
Aringlon, Texas 76012
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ADVERTISING AGENCIES, ADV.
ll“lﬂlﬁ MAILING ]

BUSINESS SERVICES
STATIONERY: SATISFACTION GUARANTEED! 100 En-

‘ismMastorcard
Mcmﬂrmmw Quality Houss, Box 887-R,
Minmeapcis, MM 55410,
RUBBER STAMPS
BARCO Type Founders. Type and Rubber Stamps cata-

Iogue. Mail $1.00 refundabie on lirsl order. 237 5. Evergresn,
Bansemdille, 60106,

MULTIGRAPH, MIMECGRAPH

Mechanics, Depl. PMC3, Bax 1014, Ragio City Sia., Maw
Yok, MY, 10101

PRINTING PRESSES, RUBBER
STAMP OUTFITS

PRINT YOUR OWN - Pregses, Type. Suppbes
Dirmct trorm Factory. Send 51,00 for Catalog and Sampies o
Kalsey Company, B3, Maridan, CT DE450.

TYPE Forma. Hand Prinling Presses, Supplies, 120 Pages.
$1.00 Deductible first order. Acma Type, 1720 N. Marshiield,
Chicago, BOB22

GET Frew calaiog no serigus rockhound, gom cufler, jiweiny
miaiear, hoblryist or craftsman can be without. Full of bargains,
axclusive Reme, low pricss irom tangest suppliens and authar-
Hies in tha fisld. Free new catalog just off the prass, yours for
the asking. Wrae: Grieger's, Dept. 1, B00 South Armoyo Piowy..
Pasasana, Californa 81108

TREASURE FINDERS

TREASURE Hunters. Complete lina. Electranic Detecicrs,
Pendulums. Books. Hobby or profii. Free catalogue
Detectongs. Apantads T-005, DET00 Mexios.

relics. Mew revolutionary patented detector analyoes objects,
tremandous renge, ro ground plckup, Free catalog. Gard=ner,
AT2GM N. Tth Ave., Phoenis, Arfzony B5013

TREASURE- Locate quarter mie gway with ulire sensitve
locater - brochurs free. Research Products, Bax ZF02T0 -
AMC, Tampa, Florida 33688

SAVE up to 40% on new metal defecions. All major brands
inciuding White's and Gareft. FREE distount price lisi.
Northwoods General Store, PO, Box S8T4PMI, Madison, Wi
5aT15. |B08) 2744680,

PLANG Turing learmed quickly a1 home! Free iromation.
Empira School, Box 1074, Jupiter, Flonida 33458

MAILDRDER Crportunity! Biart profitable home busingss
withoi exparience or cpital. Wrste for fres book, plus cetails,
Mail Order Associates, Depl. 8682, Mortvale, N.J 07645,

MAKE HOMEMADE BOOKLETS. I've eamed §187.000
with mine. Free informafion: Falcon, Box 548, Woodville,
Taxas TS478

LEARN the Secrets of Proftable Mallorder Business.
Datails ireal MIMDOR, Box 6707, Tomance, CA #0504

PREPARE Tax Aaturns - Housewile Jo Ann Meizley made
35,500 ias! season. Train gt home. VA Approved. National T
School, Monsey 200, MNew York 10852

MILLIOMAIRE - Author's Easy Sian Businasses can maka
you ‘Wealthy FAST! FREE details! Moneytaiks, 3122
Edgemare, Applaton, W1 54815,

$700 Per month sarnings possible fMing oul income tax
forms &l home of tax office during tax ssason. We show you
hcm Simpie, quickly leamed. Details malled fres. No asles-

man. Humry. Big Demand. Federated Tax, 20865 Monfrosa,
nmmw

MAKE MONEY WOODWORKING - Easy profits making
urssual gifis, toys., novelties. Free detads. Willams, 32% Thus,
Glen Cove, MY 11542

PROFITABLE OCCUPATIONS

MECHANICALLY INCLUINEDT ASSEMBLED ELECTRON-
IC DEVICES, YOUR HOME. KNOWLEDGE, EXPERENCE
NOT NECESSARY. SFARE FULL TIME. MO INVESTMENT.
FREE DETAILS WRITE: ELECTROMIC DEVELOPMENT
LAB, BOX 1580PM, PINELLAS PARK, FL. 33565,

FREE Catalogs. Repair air conditioning Refrigeration,
Tanis, supplies, lull insdructions. Dealin, 2016 Canton, Dallas,
Texas 75301,

FT. SMITH Auction School, Ft. Smith, Ark. TZ303. Resident
A Home study. Vieteran Approved.

TYPE lor printing. $1.00/deductibie 181 order.
Csalosr CHy Type, A.D. 3, Box 134, Honeybrook, PA 18344

MANUFACTURE Fubber Stamps, Regular and Pre-inked,
Cataleg 1-800-851-4545. Jackson, Browngville Ad.. 5110, M.
Vemnon, IL B2884.

§1.00 Deductitie, Star Starmg, 1720 N. Marshfeld, Chicago,
60822

REPAIR Lawnmowers thousands of parts and tools. Whote-
sale ligt 35¢. Ellwanger's, 15 Canal 5L, Port Jervis, NY
12771

WOODWORKERS: Make Unique Wooden Products for
B0 PROFITS, Free Dedsis. Dunning, 3727-P Joan Dr,
‘Waterion, lowa 50702,

£300 WEEKLY possibie, Show world-lemous waather-
prood yaliow pocket camena o Iriends, relatves, swimmers,
skiea, hikers, sic. Rstails for $7010 $80. Your cost §29.95. We
drop shap. mm;mmm M.CL, Viea,

FROST A School of Air Condition and Heating, Box 27211,
San Anionic, Taxas TBZZT

Bra Prolit Fast Money Making Catalog $1.00. Chary Mad
Order, Chazy, N.Y. 12821

BOLAR Hasting armed quickly &t home | Fras infohmation.
[Empire Schoal, Box 183, Rockville, IN 4T8T2

TECHMICAL WRITERS make tyg money! Free detalls.
TekPuba, Box 2458-P, Orowille, CA 85965

PLASTERCRAFTI Profitable home busness. Moids svail-
able, Details: Lynnete, B281C Mantor Park, Mentor, Ohio
AA060

PRINTING AND SUPPLIES

SALESMEN-DISTRIBUTORS

198384 GRAPHIC ARTS CATALOG. 250 pages of prnt-

complete calsog n I..I&JLM!‘-EN Amacican Priting
& Supply, 42-25 Mirth 5L, Long laland City, NY
171
T THERMOGRAPHED Businass Cands, Free Sampies. B,
2501 Saphng, Glenshaw, PA 15116
OUICK, Capy Prnting. Low Prices. Writs: Matiorsade, 514
Morth Main, Bloomington, Bincis 81701
BUSINESS CARDS, Low prices, Free sampies, P, Bow
134, Barberton, Ohio 44203,

MAKE EXTRA MONEY DURING YOUR SPARE TIME!
Sniw pur New Line of Calendars, Fens and Popular Advertis-
ing Gifts o local firms. Prompt, frisndly senvics irom small bown
AAA-1 Comparry in our Tdih year. Mo invesiment of coflec-
tions. Weekly commissions. Ba your own boss. Full bma
pateniial. No sapanence necesaary. Writs to; Frank Buckiey,
NEWTON MFG. CO., Dapl. PMC-3, Newion, lowa 50208

SELL SENSATIONAL LOW-COST BURGLAR ALARM,
Lightning soller. Exceplional margin. Samples for tial,
MEWW-&.M!MW S0 57300,

MAGIC CLIP -glrninates papor chips $3.95 to: Houss of Lori,
Box 2489, Dearborn, MI. 48124, Money Back Guararise.

CQUALITY Printing Leflamress snd cfsst Low. Low Prices.
Frea Calalog Dunn's Déstributor's, Box 21083, Lansing, ML
45500

GIFT SHOPPING

LCD Waich $52.50, Penwatch $3.60. Cafafgus $1.00.
Redart, .0, Box 33610, Sheungwan, Honghorg.

DISTIMCTIVE Gifts Catalog Fres. Sporting Goods, Fishing
Tacklm, Archary, Elc Maude Going, 1318 Hollywood 5t
Tampa, FL 33804 .

WiTH Masocn Shoes, pay day & when you wani it! Take
arders from iriends and neighbors. Walch your busmnasa butid,
withaut risk or investmant, Call Toll Free 1-800-826-T030, Ext.
B in Wi 1-B00-472-T003, Ext. 66, or write: Mason Shoes,
K-T00, Chippéwa Falls, Wil 54774,

MOMEYMAKIMNG Opporturity. Sef aur Booka by Mail From
your Home. Defaits §1.00. Baldwin, 107148 Hammarly #62,
Houston, TX THa0

F“ET“MWF-WHMSPMM

FREE Mailorder Catalog Of Quafty Giks. Van's Gifs, 801
Highland R, Street, MO 21154

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewslry, Gold Teeth, Rings, Dia-
monds, Walches, Silees, Plafinum. Mad Articles Today. Froe
@™ with Information. Chicago Gold & Pracious Metals, 8 E
Monnoe, Depl. 758, Chicago, 60603,

TAKE ND CHANCES. Doal with aldest, most refiabie firm in
old gold business, Establishad 1034, We buy Goid, Siver,
Platinym, Diamonds. Highest Cash. Free Information. Rose
inclustries, 26-A East Madison, Chicaga 60602

MUSICAL Instrument Clocks Send §1.00 For Catalog
Gilbert's Music, 37070 Fremond Bhed., #114, Fremont, CA
4538

WATCH And Clock repairing books, 1opis, matenaly. Free
Catalogs. MNorth Amarcan, Box 77-AC, Fox River Growa,
Winois 80021

196 POPULAR MECHANICS

AQENTS WANTED: Sall "How To Books™ by Mail. AMAZ-
ING RESULTS. Ful Deiads, Sand $1.00. Bam-A1 Books,
9614F, Brookiield, Livenia, M. 48150

SELL FINANCIAL OPPORTUNITY BIOOKS BY MAIL Fan-
festic part or ful e home business. No sxperience needed.
Details 51 .00. ACT MOW! MSE. Dept. PAMCO], 325 Wasigate
Dviva, West Columbia, 5.C. 28169

WANT Money? Try Selling Our Bogks. Free Information.
Poindaterce, 1071 Trevor, Detrofl, Michigan 48207

MAKE MILLIONS MANUFACTURING Batieries. Supplies
Avaliable. Evarlast. Box 365, Bogota, NJ 07803,

ASSEMBLE PRODUCTS AT HOME. Many opporiunitas
paying High Weekly Profits presantly svailable withcut imest-
mant. Write: Businesses, 528 Brighion 11th, Brookiyn, New
York 11238,

VIMYL'S ‘Whane tha money iz! Probessionally repalr, rafin-
ksh, recolor furnituna, luggage, car tops. Cuick, sasy. Twa small
$20 jobs a day sam you §1.000 a month, Homes, cars, offices,
restaurants, unlimited cusiomens. Stan eaming after a faw

MAKE WOOD TOYS FOR PROFIT. Toy parts, pafesms
wholesdle. Lovebuilt Toys, PM-3, Tahos City, CA S5730-
5459

MAKE Rubber Slamps. Highly Profilable Business. Free
Deatails. Stamper, POB 22808 (GE), Tampa, FL 33622

FIAMO Tunmng quickly learnad with home study courses,
Dwploma granted. American Tuning School, 17050 Tetier
Dreive, Morgan Hil, Calit. 95037,

PICTURE Framing— Profitabie full or spare-lime businass.
Ewhmmmm"ﬁmmhmm
ing Profits ~ $3.00 Guararmeed. Fres framing-supples catalog
included. Japs, 126-PM Seventh Narth, Hopking, Mirnesota
SEI3.

REPAIR HYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4157,
BROWNSYILLE, TEXAS TBS20.

DEBTS WIPED OUT with" secretl Faderal Lew!! Fortune
buiding FREE REPOAT! Moreywise #8-3, LaGrangs, NY
12540

FREE BOOK 2042 Unigue Proven Enterprises. Fabulous
CA 2008

LEARN Sewing Maching Raepaiing. Men Wornan, Lucra-
twg Profils, Gresslin Comespondence Schoal, Box 5104,
Spericer, lowa 51301,

FOR Fast Big Profits Sell How To Make Money Books By
Mail. Unusual Opporiunity, Full Detaits §1.00. PW-3, T701 W
28 Terrace, Bathany, OK 73008

RETIRED, Qut OF Work, Nepd Extra Income? Hydrauks
Tood Company Needs Drect Sales Perscns. Mo Expengnce
Meeded. Background In Body Shop or Alrcraht Tools Helplul,
Wrile: Gregory Hydraulica. 21707 8th 5t East. Sonoma, CA
95476

BUSINESS OPPORTUNITIES

IMPORT-Export opporiunity, profilable world-wide, mail
arder busingss irom home, withoad capital. We ship plan for no
rish ExEmanation. Expenance unnecessary, Free Repor.
Misllinges, Dept. H2T00, Woadland Hig, Calforna §1367

S4B0 Weesly. Home maling program. Goodword, Bea
26233-A. Termarec, Flonda 33330

$82.00 From Sguare Fool Plywood. (Huge Demand).
Reveaing Prool 25¢. (Refundabia). Woodwin, Bridgewater,

CONCRETE Biock Machines: Catalog 51.00. Route One,
Bax 95, Rapid City, South Dakota 57701

SELL Books By Mall. Free Dealership, Medwest, Box 44R2-
PN, Shawano, Wis. 54188

GET RICH using OTHER PEOPLE™S MONEY]! Unique —
amazing businesz!! Delsla FREE!! Finance Corsulants,
58-3. Bilings, NY 12510

{Continued on next pige)




BUSINESS OPPORTUNITIES

MEW Discovery in Battery Reconditioning . .
Monihs Guarentes Maans “Big Profits Fast.” Eleciona, 7415

BUMPER STICKER PRINTING DEVICE. Cheap, Simpla,
ree Dotalls. Bumper, POB 2278 (GE), Tampa. FL

| MADE 540,000 Year by Mallcsder! othars make

Hualpad
mongy! Datails 25¢. Tomey, Box 318YY, Ypaianti, Michigan
48157

CLIP newspaper fems — 52 - $25 EACHI! FREE Report!
Clppings-KE-3, Bilings, NY 12510
PROFITABLE GOLD FOIL PRINTER. Personaize busi-

ness cards, pancila, maches. Froe Details. Gold, POB 24088
{QGE), Tempa, FL 33623,

MONEY SECRETS! Help Peophe and businesses get mon-
wy. Easy home busmess. Fantastc Profita. Mo
e Hours, Confinuous Assistance. Fres Detalls: DFC, Dept.
10-G-3, 1145 Asservoir Avenue. Cransion, Rhode Island,

SCREEN PRINT T-BHIRTE. inaxpensive kits. Free Detalls.
“T-Prirter,” POB 23991 (GC), Tampa, FL 33623,

MAKE Big Momey Fepairing Windshesids And Plate Glass!
Eam up o 550,000 yearly. Send for Valuabée Free Repor.
Glas-Wiaild Systerms, Box 870, Hillsboro, OR 97123, 500-640-
2278

HUNDREDS Dollars Weestly Seiling Maney Making Bocks.
Wa Supply Everything. Send $1.00. Dodge Publshing, Box
DE1B4P, FL Mysrs, FL 33908

MAKE MONEY REPAIRING HYDRAULIC ECUIPMENT
.. Wi . . . Hydraufic Training Institute, 2840 Grasley, PM3,
Erie, Pennayhvania 18506

MAKE MONEY- 2 1o 3 Times Your Cost On Gifts, Novalties,
Toys, Thousands of Products, Big 52,00 Rghmdabla,
Amett Enderprises, Depl. PM3, 12383 10th 51, Yucaipa, CA
g2380.

SELL Bogis By Mail. 400% profit. Lserature Free. Parsgon,
34PM, Cass Lake, Minnescts 56633

GLASS TINTING Book — The whals siory, cars bo sky-
scrapers, hobby or big profits, $10.85. KIS Window Glass
Tirting. 1149 East Commercial Bhed,, Ft. Lauderdale, Florida

Iatal cost less than $17.00 . . PLANS, LEMS & Daaler Infor-
mation  $15.50. liustrated  indornaton FREE . .

Macrocombga, Yashington Crossing, Pennayivania 18977,
Creditcard Orders. 24Hes. 215-735-2880

FREE directory - 1000 money-making
Nereriite, Box B5041/83 - Los Angeies, Ca. 90072

STEADY INCOME! Eam To $500.00 -
Euparience  Unnecessary.
Progressivs Finances. 1012 Hemillon 51, PMC, Alismigwn,
PA 18105

START and operate your twn Profitable Businoss at Home,
Frae detaits, Gray Books, Depl. PM, 835 Talwood Cir, Apt. B,
Brandon, FL 3511

2000 + Best-Seding Products For Spang Fiea Markets. Cat-
alog, $3.00 (Refundable). Wiegand, 109 South Park Street,
Michigan City, Indiana 453680,

SECRETS behind successiul products and ideas reveal
how 10 tind your forfunal Frea infoermation — Fortune baker,
4257M1 Clayton, Denver, Colorado 80208

1000% Frofit Bronzing or Chinakotng Baby Shoea, Free
Literature. NBSPR, 398 Aipor, Sebring, Fla. 32870—(813
B55-0A4E)

BUILD Cwn Business. Marketing Card Which Gives 10-
28% Disoourd Natiorwide. Multi-Level Flan. Alber Harmon,
. B, Box 383, Simpeonille, 8.C. 20681, 1(803) 2B8-2459

VENDIMNG MACHIMES. Mo selling. Routes eam Bmazirg
profits. “Big Catalogus FREE.” Paroway Comparation, 1830
PUB Greenspring Dvive, Timonium, Maryland 21083

ARAB BUSINESSMEN Have Monay ko Buy & inves!. Top
Finders Fees Paid InlL MiddisEast Assoc., 383PM1, 8281
Flaxman, Hurtington Baach, CA 92645

GET RICHI Secrat Law smashes debts-—brings cash and
credit!! Detafls FREE! WealthKR-WB-3, Billings, NY 12510

RECONDITION JUNK AUTOMOTIVE BATTERIES. Hugs
damand creates profitable home business| Free report. J&M,
TT1PM, Battle Geound, Washington SOG04

MAKE 351500 Hourly building custom lupgage'cases at
home. Huge nationside demand. Fill mail onders, We supply
miaberiala, instructions, everything] Frée details. Cusiom Case,

G067 De Sobo Ave, Depl C20-27, Woodand Hils, CA
#1385,

$1,008 Weekly Home Business Direcicry, Bax 2018-PM,
New Yok, New Yoru 10183,

HUNDREDS Weekly Possible For Ten Hour Work Wisak!!
Gueranteed Home Buginess . . . Start immadiately| Free Inior
mation - AHV, Box 1028-A3, Kataheo, Hawail 85741

14K Gold, Gtering Sitver Jeweiry, Make 300% Profi, Cata-
log §1.00 (Relundabla). Couricco, 1634 Bogan, Bronx, NY
10482

HANDYMAN'S DREAM! DIE-MAKING SIMPLIFIED] New
mmmm Yol £8 Quicdy mastar thia

SELL Prodiabia Mail Order Boaka. Detaiis, $1.00.
Home Products Company, 14-A0NZ Chelsea Circle, Lacey's
Spring, Alabama AETE4.

1753 5. Orange Grow Avenue, Los Angeles, CA 8008

GET RICH!I Secre law gensrates cash - credit’ Smashes
dabisl! Wealthpak, Baox B43, Lancasior, 5.C. 39720,

ALLAMINUM SCRAF - Recycla - SELL FOR $25.00/
POUMD! Frea Inlormabon! Indusiral Scrap Yard, Bax 127,
MAlaxandria Bay, New York 13607

FREE! EASIEST Most SUCCESFUL of all HOME BUSI-
MESSES. Vaught, At. 2, Box 457, Hadnes City, FL 23844

£50 1 3200 Daily. Ensy lor arvyons. Sand 312 TO: V. Walsr,
Suite 107, 2116 Greenbriar Ciny Dr., Houston, TX 77032

FREE DETAILS. Gatting npped off tarying oMice suppliss
and fumiture? Send SASE. ‘Wincot Company, 8071 Metcall,
Suite 107PM, Overdand Park, KS B8212.

MULTHLEVEL MAIL ORDER, Mo Invasiment SI1am Now
FREE Package. MCKINLEY, 6213 Mexico, Concord, M.C.
28025

FREE Direclory! 3,408 Moneymaking Opportunities!
Dyramic, Box 1306G, Slow, OH 44224

NCOME Tax Consutiants ake Excellent borey. $1,000
Maonthly Possible Al Home Or Office. PartFulllime. Easly
Leamad. Home Trasting. Free |nformatson. Matiormwide Tax
School, 14507 Warren, Dearborm A206, M1 48128,

PROFITABLE MAILORDER OPPORTUNITY! Free Infor-
mabion. Frank Britkon, PWI, 103 Dentana Court, Richmand,
WA, 23228

AERIAL PHOTOGRAPHY Business, Pilot, Mon-Pilct. Prod-
Bable, Nor-Compatitive. Eastam Asrial, Bax 9587, Battimons,
MID. 31237

HOMEWORKERS Needed! Receivs 352 each name &
address you sand us. Deisils Fres. Quality, Box 431 - PH,
Lynbrook, Mew York 11563,

BiG PAOFITE DOING HOUSEHOLD CLEAMING.
Sunshina, Bax 3712, 5L Augustine, FL 12085

ARE YOU TIRED OF JUST GETTING BY ON YOUR SAL-
ARY? START YOUR OWHN BUSINESS. | MADE $70,000 MY
15T YEAR. NO SELLING, JUST SERVICE. YERY LITTLE
TO GET STARTED. SEND $2.00 TO: BUSINESS, INC., P.O.
BOX 685, BARTLESVILLE, OKLA. T4005

EASIEST business on sarth, Make us prove i, Fres detads
Wealih Secrets, Box 15137M, Pingllas Park, FL 33585

AEPAIR BODKS & BIBLES. | sam 528000 . Fros
information: Peeler, Box £32-PM, Bonham, Texas 75418

OUT OF WORK T NEED MONEY? §1.00 booklet shows you
P b S4B yoUr G busineas through classifisd advertising.
Popular Mechanics, Dept. KC, 224 W, 57th 51, New ork, NY
10018,

MALORDER Success Means Big Profits? Laam The
Secrets; Join The Pros. Wrile: Jean, Bax S5CH, Unign, MO
EI0BH.

WOODCRAFTING BUSINESS! Home “Moneymaking”
Digclesune 50¢. MLE, Box 4884, Springfisld, Oregon GT4TT
Frarmas. Ingxpansae. Sizeable profits. Pro-Plate, POB 22808
[GE), Tampa, FL 33622

101 BUSINESSES YOU CAN START & AUN WITH LESS
THAN $1000. 240 page guidetne, only $3.95. Modas, Bax
260, Seabrook, Maryland 207068

BUSHESS FIMANCING CONSULTANTS NEEDED! Full

MONEYMAKING OPPORTUNITIES

EARN Tutoring Chiddren! Teaching Cartdicale, Procedures,
$2.001 Castle's, 19008-PM, Biscayne, Miami 33180,

SAVE TAX MOMEY! Comprahensive chechlist of 1982 tax-
saving deductions prepared by Tax Specigksts. Send $3.95
now to: SAKAH, 213 W, Wesley, Suite 2020, Wheaton, IL
BO1AT,

Iﬂﬂﬂrﬂw-wﬂwwaMF-ﬂFﬂTm
wnmw N-mur Wras: Gemy Lobyoe,
688 Clauser Dove, Mipias, CA

ATTRACTIVE WOODEM COAT RACKS, Amazing Oppor-
lunities. Send 33.00 To: Coat Racks, 516 Marlan Ave., Lima,
Ohio 45801

Training. PMG-Financisl, 31080 Cuerisgewsy, Asington
Hesghits, ilincis BOD0E,
HIGH PROFITS - Sad Books By Mall, Best Beail-

able. Detaits $1.00, JLA, Publishing, Box 371, Madford, M.
QBOSS

550,000 - LAZY WAY. Dataiis! Free bookia! - “Make money
with Classitied Ads.” BEMD 5$2.00 for postagshanding.
Lewis, Box 19500, Oakland, Calilonia S4619-0300

GUARANTEED HUMDREDS Weakly! Eamed al Homalll
Don't Delay . . . Star Now . . . Paid Daity . . . Fres Information
MWEMWPGBMMFMHS
50074

HOW TO GET RICH N MAIL ORDER, No Experience Or
Capital Neaded. Dedails FREE, Cass Histories. T.A. Nisisan,
16400 Ledgemont, AZ20, Detas, TX 75248

TAKE Catalog Orders, We drop-ship 2500 best-selling spe-
cialty products. Lowest below wholesale prices. Immediabe
delhvary. Spaciacular home busingss opportunity. Free Book.
SMC, 6061 De Soto Ave.. Depl. 20-27, Woodiand Hills, CA
F1365,

MANUFACTURE at home! Cloaners . . . Poishes |, . Adhe-
. Cosmatics,

sivea . MFMMI'“M
Fruilr Box 44179, Tucaon, Arzona 85733,

WODDWORKERS - IDEAL HOME BUSINESS. Free bro-
chine? Pine Shop, West Patarboro, NH G468

HOMNG KONG, Takwan, Buy Direct, Information. Long Sase,
Birch, P.O. Box 142, Willow Bprings. 1l 60480

FREE Datails, How to Stard and Opeate your Profitable
Grants Pass, OR. 87526

mwwlnm Sampie 52.00. Vem Hover,
Box 803, Lemon Grova, CA

mthmeIMhm

MAILORDER “OPPORTUMITIES". Small investmant
Idees with Good Fetuns. Work Al Home. Send $1.00 For
Copy. Moneyback Guarantes. Acme Sales, PO Boa 353P,
Racing. Wil 53401,

EXTRA Cash. Siant Your Own Cleaning Sanace. 'Write: E-
Zow Clean. P.O. Box 807, Nokomis, FLA. 33555

LET Mg Help You Make Nice, Monthly, Mall Order
Inoome—Jusi As | Do! Datesda $1.00. Timbarhill, Box 51, East
Aurara, NY 14052

CAR-COP™ Thafl Preverior defivars Amenca’s Digpgest
profit (334.00)! Hot 518 seller! Sampls $8.95. information
FREE! Almaguist Manufacturing Ltd., Degt. GT3G, Milfard, PA
18337,

HOW 1o Start and Operals your own Proilable Business &t
Home. Frea Defsils. Rainbow Assoc., Wesl 2203 Massion,

Gpokane, Wash. 29201

NEW LUNURY CAR without cost! Wiite: AMCO 8, 1801

Main, Plainfield, IN 46168
$2,000.00 avery wesk possitle [ ! ! Bulld and asll “PRO-
FESBIONAL" GIANT SCREEN PROJECTION TVs ... "Don't
be looled with cheap imitatons!” . . . “Use EXACT SAME
TYPE LENSES and SCREENS wtiized by Sory, Zenith, Pia-
near, and Magnavox!” . . . Simple construction| . , . lustrated
dephpry nformation and comglete parts catalog $2.00 . Mon-
oo o POLVISION, 168-B Dunmoea 51,

FAST IMMEDIATE PROFITS Make 2 1o 3 Times Your Cost,
Chvar 2500 Gift Hems, Movelties, Carded Merchandiss, Fres
Detaila. A, D, Distrivuting, Dept. 23, PO, Box 342, Grasttinger,
lowa 51342

MAILORDER OPPORTUNITY: 1000% PROFIT GUARAN-
TEED FREE PROOF. VBOD, Box 336, Riviers, AZ B6442.

mmﬂmmmqﬂmnm
E‘H‘lhm‘unum Frea bookiel. LiSetime Career
Schools, Depl. A-48, 2251 Barry Avenue, Los Angeles,
Calitoriia S0084.

RELAX And Geoi Rich — Millionaires Sacrata 1o Waalth.
Frea Delails. Mason Book Co., 2427 5. Bevarly Drive, PM, Los
Angeles, CA 30034

EXTRA CASH — You can eam itl Your FREE subscription
o Opporunity Magazine shows you how with success siones
of ioday's entrepreneurs, Write: Opportunity, Dept. 887, 8 N,

400,000 BARGAING Balow Whotesala! Mary Free! Ligus-
dations . . . Clossouts . . . Job Lots . . . Single Samples. Free
Dwiails. Woridwide Bargainbunters, Bon T30-A, Holland,
Michigan 49423

MAKE MONEY!! Selling mailarder information!! EEP - 132,
ATT Arendr, Piltsburgh, Panna. 15210

TAKE PICTURES v proft. Photomoney, 14585K Wast

BPARE tirme forture in Viry Flapair, Huge derand croates

enceptional profits. We supply everything. Details irea. VIP,
2062 Montrose, Chicago, 60618

Adnd, Goiden, CO 80401, (Continusd on naxt page)
¥YOU Can Make Monay Wholesaling, Fres Datails.
Brokarage, 1080 Circle, Burns, Tenn. 37029 MARCH 1583 197



MONEYMAKING OPPORTUNITIES
M

700,000 BARGAING BELOW WHOLESALE, Bankrupicy
Marchandiss, Free Samples, Closeouls, Impors, Sumpilus,
Mail Ordar, 121 Home Busnesaas. Free Details. AMERICAN
MONEYMAKERS, Box B356PM, Tampa. FL 33674

GET FICH! Secre? taw smashes debis — Cash,
Cradit! FREEreport!] Woalthin-WEM-3, Billngs, NY 12510

FANTASTIC sarnings malling from hamal Ofer: Ruah
Siemped Addreased Envelope. Impanal, P-8 X17410, Fod
Lauderdais, FL 33318

BUMPER STICKER PRINTING DEVICE. Cheap. Simple,
Portabla. Fres details. Bumpar, POB 22781 (GH), Tampa, FL
I3622

MAKE PVC PIPE FURNITURE. Bagin profitabie home buss-
s without experience’ Free repor, JAM, 771PF, Batte
Ground, Washenglon SE604

UNEMPLOYED? Hundreds of Moneymaking Cpporuni-
tiak. Fres Irmormation: BMO Enterprises, Box 8128, Kachener,
Omimnio, MZK 286

5500.00 Weekly Recycing Discarsed Tires. Send SASE.
LeValleys, Fountain, FL 2438

EXTRA MOMNEY Mako money o youwr spang tima, Rapor
shiorwes haw you 620 Sum & hobby into & money making verure,
Sand 52.50. M. L. Peiers Enterprices, 156 M. Tulare Way,

Uplend, CA 51766

Dapt. PR3, AR 1. Main 5t, MMHHM‘l

PROFITABLE HOME BUSINESSES! 105 Complsts
Plans—%2.00. Machell, Aowe 1, Box 2608P, Stevensville.
Moninna 52870

PROTECT youwsell, homa, Booklel soplaing confusing
products, Free salety ps. Write now! Safety, Box 978T8C,
Minneapolis, MN 55440

SCOTE Patented Aluminum Guide For Power Saws, Per-
sonal Utse or Quantity Discounts for Sales. $1.00 for Delads,
. Scole, B7B1 Vemailles R,

EARM EXTRA MONEY!!! Sel MILITARY SURPLUS . ..
CAMPING SUPPLIES . . . Dotails 52,00 (34.00 Coupon
FAetundable Fesl Order). Hill's Generad Store, 12841
Heswthorme, Suite 5278, Hawihorma, Calitornss B0250

stamped, addweny. Distributors. BIZ96-PR. Makawao, Hawai
BT

8300 Waekly Gparetime. Maiing Sales!
Bax BOSM, Pingville, NC 28134

“FANTASTIC OPPORTUNITY" Money Making Catalog
$1.00. Bax BEOOTPM, San Diego, CA B2138-6007

LIFETIME Income. Yea, you can' Find oul how, Inormation
$1.00. Wik, PM123, Box 5048, Clearsater, FL X3518-5049

EXCITING 10- 525 HOURALY Income. Unusual opporiunity
making, assembling products at homa. Mamitt, Drawer 426,
Richardsen, TX 75080

SALARIES may be hazardous o your waalth! Send lor aasy
low-cost  plan  for  Mnancial  freedom —  Walerworth
Publicatrors, 1820 Park Mewpor Ovive, Suite 414-023,
Menwpot Baach, California SH850

MAIL Ovder!! 5200000 Guaranmtesd!! Ov, Double Money
Back! Mailco, §71AB1 Ninth, NY 10036,

SPARE TIME CASH, Seil Famous Hanover Shoes, Sam-
ples, aakes kit irge, No experionce nesded. No age limi. Big
commissions, Hanower Shos, Depl 3541, Hanower, PA
17

WEALTH WITHOUT PERSPIRATION Self Made Mllion-
sirg Explaine Prowen Steps. Details free. BAMIPM, 2600
Woodward, Muncie, IN 47304

EARN ‘Waalth! Experis shows armazing opportunites o
‘Wealthacops. P.O. Box PA, Amhersl, Masa 01059

FREE details on business opportunities and weaith-produc-

$100,000. Annual income. Details 52.00. Binggely. Box
31401, B Paso, TX 78831

EARN 52,000.month cifering loans, staning part time. Pres-
Egious oppoctunity, FFA, Box B4DGBP, Los Angebss. CA

$500.00 WEEKLY, Work &t home, compante setup. RIUSH
3500 To: Dunne, 79 Soulth Sireef, Cambridge, Omlana,
Canada N1R 2NG

51 MOST POWERFLUL MONEY MAKING TOOLS AVAIL-
ABLE SENMD 5895 FOR COMPLETE PACKAGE. WRA,
DEPT, PME, P.O. BOX 1090, WESTMONT, IL. 60558

MAKE 1,000% PROFIT! Buy for 5200, Sed for $2000/ Late-
motal vehicles. Governmen! confiscated. Detals $3.00.
Cantreil, Dept. 12-7, 550 Robinhood, Watkinswville, Goorgia,
I0ETT

YOU'YE Got 1o Believe! Make $10,000 Using Cur Quick,
Easy. Proven Mathod. Money-Back Gueranes. Send 510
Today To: PAPA, P.O. Boa 18058, Dept. F, Fl. Wayne,
Indigna 46885, YOUrLL BE GLAD YOU DIDY

12 MONEYMAKING HOMEWORK PROJECTS! Compiste
report. §1.50. Professional Consultants inc.. Dept A13, RO
Box 386K, Williamspor, PA 17701

PLANNING A GARAGE SALE? Uselul Organizing Infor-
mation Send $4.00. Fod Faker, 1054 Skyline, Rock Springs
Wyoming S2601

INCREDIELE POLISHI Cleans-Polishas-Protects. .

ONE Ensy STEP! aimost every metal - Send Ondy 56,00 {re-
fundabia) for B oz bottle - Independence, 580 East 1000 Oaks,
#150PM, Thousand Caks, Calif. 91360,

SEE masda your own eye! Free inlormabon, Black Horse
Entarpnses, Depl. PM, 4818'% Cahuenga Biwd., Morh
Holywood, Ca#l, 91601

“TAX INFORMATION ORGANIZER™-SAVE TIME AND
MONEY PREPARING YOUR FEDERAL TAX {1080). MANY
HELPFUL HINTS. SEND $1.00. ACCREDITED PRESS, BOX
5038, JACKSONVILLE, FLORIDA 32236

FREE CATALDG! Privacy, Credit, Divorce, Employment,
THPW?&rmmhmthﬂn
Press, 11623 Slater, Box 8410-PO, Fountain Valley, CA
B3O8,

ROGER ANDREWS Dbimined A 5225, 000.00 Castie On An

Income. $10.00 Buys His Book, "HOW TO SUR-

PASE THE AMERICAN DREAM." Andrews Enterprises, Box
2020PM, Sandusky, Ohio 44870

PROVEN 'Wealth Producss—Disiribute Indernation By
Mail—"Fres Details]” Markatox, PM3I, 5924 Cataling,
Fairway, Karsas BE205

HOW, You can draw, FREE - Complete ditails plus find
eaky lsson lrom Disney artist. Bruce Mcinfyre - PRE-12, 3471
Crownaworth, Corona, CA 91720, (714) 853-T452

BIG Monsy in Garsge Sales $4.00. PAA Publications, Rt 3.
Box 353, Morriatown, TH. 37814

DONT Answer Another Opportunity Ad Lintil You've Fead
Owr Raport. Wrile; Consumer Operafions, 1707 M. Harding,
Chicaga, 1. 60647

STOP wasting ima and money BnSwanng worthiess ads.
Mo one source which examines over 1200 opporunities.
Free detmils! Edlin Associates, Dept. PM3, 15 Wooster Streel,
Seymour, CT 06483

MAKE MONEY N SPARE TIME. Earmn peneous ooimTis-
504 &5 A subscriphon representalive for lBading magarines.
For frea details, send this ad with your name and address to:
POPULAR MECHANICS, Dept. AB-5, 250 W, S55th St Mew
York, NY 10018

RABBITS-CHINCHILLAS-FUR
BEARING ANIMALS

AMAZING Prafts! $10,000 Yeary Rasing Rabbits for Wodl
and Bresdng. Details—3$2.00. Amorcan Angora, Maha 12,
Mortang 58538,

AAISE RABBITS SUCCESSFULLY 68 Page Bookled Telis
How, §1.00. American Rabb® Assn, H1, P.O. Box 428,
Bipomington, Winoes 61701

$500-5 1000 Month Plan raising rabibits for us. Frea details.
‘While's Riabbiiry, Box 1388PM, Hudson, Ohio 44236

GUARANTEED Incoma, §10.00 {rehmndaile) for Bersture.
Chinchillas, Box 8294, Mesa, Arizona 5204,

CANVASSERS WANTED. $1,000 month average, No sell-
ing. Dataila, 234 Club, San Antonio. TX TE201.

PET5—BIRDS, EII.IIEI. HAMSTERS,

MONEYMAKING OPPORTUNITY Start and Operate Prof-
hable Businass B! Home. Free Dedbils. Cook's Publications,
P51, 16314 Behool, Laneing. IL 60438

BMG Profts! Mirscle Product! Free Details: Walker
Enterpeisas. Box 371077-PAL, Decatur, GA_, 300371077,

RARE Tropical Fish. Guaraniesd Live Dedrary Arywhang.
Frea Delafs. Modtheas! Tropical Fish Halchery, 38 Montvals
Avanue. Stonaham, MA 02180

RETIREMENT PLANNING irnfurmation You Must Consider
Balors Cpaning Or Confinuing An individual Retrement
Accounl. Send §7.50 Check Ta: Vears Preas, T4 Baker Drive,
Haw River, NG 27258

OF INTEREST TO WOMEN

BEWING Essy Patiemn Alteraticn - $2.00 - Sewing, Box
3824, Youngstown, Ohio 44512,

CALLING CARDS FOR SINGLES Walst Size, Space For
Hama, Phone, Addross, AEVERSE SDE Fill in For Compal-
abiity. 40 Card Pack 52.00 phes 50¢ handing. Marigoid
Supply, Box J0GBC, Dapt. A, Warran, Ohio 44485

GOVERNMENT SURPLUS

1983 Surplus Army, Nevy stone B4 pages lilvstrated catalog.
Sond $2.00. Ruvel, 3097 N. Clark, Dept. J-3, Chicage, IL
BOBST

JeE-E-P-8, T-RLLC-K-§ from $30000. Millions of Hems In
Governmant Sumplus; Typewriiers, Boata, Clathing. Complete
Direciory On How And Where To Buy in Your Area - $2.00.
Surplus Bargaing, Box §13-4, Holland, Michigan 49423,

MOTORCYCLES — JEEPS — HELICOPTERSE — AUTO-

Inlormatn, Departtent 13, Federal Buiding, Box 3913,
Springfeld. Masaachussits 01101
GOVERNMENT SURPLUS . . . Millons of itams (including
Jedps) . . . low a5 1€ on dofiart Most complete Direclory avail-
able — 5200 (guaranteed). DISPOSAL, Box 19107-AC,
WASHINGTON, DC 20036,
GOVERNMENT LANDS FROM §7.50 ACRE! Homasites,
mvmmlmmmn'pu
bstings 52.00. Langs, Box 19107-AC,

wmmn DC 20036

EARTHWORMS, LIVE BAIT

HOME Business, make 2 10 3 times cost on 3,635+ fems.
K-Ball, Box 116, Batimore, OH 43108

$28.00 Par Houwr “STEAM™ Cleaning Canpets & Upholstary,
Systerns Breakihrough Worked Ot on over 20 Thousand
Jabs. No need i invest Thousands in Equipement or Franchiss
fems. Start making BIG Marsy with less than 350,00 Easy to
arn, Train 8t home. Exciting Detslls FREE. Pogersen

FREE Literaiura. Flase Fishworms, Crickots Asdworms—
1000-58.95, 5000-542.50. Book on How and Where 10 Sell
with Ordar. Carter Fishworms, Plains, GA. 31780

Telephone 912-835-2842. - Fain's Earttwonms, Edson, GA
AT4E

mwwcmmm 676 Sg
Reck Aosd, Danislssn, CT 06238

OF INTEREST TO ALL

BM] profta! Buy directly from HongKong Taswan Manufac-
tunbrs al iwest prices without leaving home. Free informadion|
Char's, 30 Bowery, Now Yok, NY 10002,

RAMATION WARNING! Marry etevishons produce danger-
ous radbon. Find out about yours. HEALTHWATCH, BB
Oakpark Orive, Morrisiown, New Jarsey 07961

PROFITABLE VACATIOM Send 310 SASE To: Prolsabie
Vacetion. Box 244, Boody. IL 62614

ToO.D00 BARGAING, Mad Order, impors, Home Busi-
nessas, Free Details. Amencan Maneymakers, Box BISEPM,
Tampa, FL 33674

FANTASTIC, Easy To Use Cude To Eam, Save Monay.
Must For Everyone. Now $3.00. Dv. Almada, 2105 Moore, Las
Vegas, Mewsda BO104

198 POPULAR MECHANICS

FREE Promobonal Abums, Concert Tickets, Stersos, sic.
w: Barry Pulsications, 477 82nd Street, Brooklym,
1

HEED CREDIT? Ged MasierCard, others, wino crodit
check. Guarantsed! Sirple, Lagal. Plus ofher credil secrets
Frim details] Send SASE, 1o: INFLATION REPORTS, PM-N,
BOX 60148, LOS ANGELES, CA 90080

VACUUM Claanars “Discount Prices” “New” Rainbow
$349.95, kirtry, Filter Quaan, Compact, Details: ABC Vacuum
Warshouse, 7021 Burmet - PM, Austen, Taxas TATST

15 1T True you can buy eeps for $44 through the LB, Gaow-
ammani? Get the lacts today! Call 312-742-1143 Ex.
7133,

“GOVERNMENT SURPLUS" JEEPS 530,001 800,000
Items| Complate information Your Ares. LARGEST OFFICIAL
DIRECTORY. §2.00 (Guarantead). SURPLLS (A371), 4820
Wiscongin Morthwesl, WASHINGTON., D.C. 20018

GOVERMNMENT SURPLUS . .. JEEPS - AUTOMOBILES -
530,001 S00,000 nems! Complate Inormaton—Youwr Area
GUARANTEED DMRECTORY - 52.00. DISPOSAL Box
J92MC, YALLEY FORGE, PENNSYLVANIA 15481

GOVERNMENT Surplus Fifles, Maching Gun Repor, $5
Edgar, 1604 Arponne Mo., Stering, VA 22170,
LOANS BY MAIL

BORAOW 530,000 without interest! All algible. Repay any-
time. Free details! inffohouse, 533 Sutter, Suite S08PM. San
Framgiscn, CA 84102,

BORROW 525,000 “overnight " Any Purposs. Keep Indeb:
ritelyl Frew Report! Success Research, Bex 18738-A0,
Indianapols, Indiana 48219,

(Continued on rext page)




LOANS BY MAIL
{Continued trom preceding page)

MOMEY Problems? Free Book descrives Loans, Cash,
Govemmend Grants, Other benediis. available o indaiduats.
Wiite: Associates, Box 98-A4, Brooklyn, Mew York 11235

BORROW FROM HOME! Any amount, Bty worfwhils pur-
pose, within 30 days. Compalitive Rales. Also, you can sam

mrmmmnﬁc Dwapt. 10-C-3, 1145 Flesanvair
Awanuo, Cranston, Rhoda |sland 02920

CASH Loans—Borrow by Mad 3500000 o $25.000! Fres
deaits, Appiication! LTO-PM, Box 837, Fi. Leuvderdale, FL
a0z

GET cash grants— irom Governmant. (Nevar repay.) Also,
lcans. Al ages eligible. Wnlormation, $2.00 (relundable).
Surplus. Funds-PM, 1628 K. 5L, Washington, 0.C. 20008

WANTED MISCELLANEOUS

UMIQUE #2V. Fluorescer Light Goes Anywhere. Datails
Frea. Giman Auto Parts, 126 So. Main, Gilman, 1. 60838
T GOLD, Siver, Platinum, Mercury, Tantalum wanted. res
assayed, Free circular. Wholesale Torminal, P.0. Bax 181,
Norwaod, MA 02082,

SCAAP SILVER CONTACTS, FORKLIFT CONTACTS,
Saver Soider, Steriing, Goad Plated. Rober Leszczak, 652
Myrtie S1.. Elizabath, MJ 07202

FOR SALE-MISCELLANEQUS

ORIGIMAL ART PRINTS! Detalled CRO stpam locomo-
tives, 8° « 107, black imk on grey parchiex. §5 each, six for $25.
Check or money ordar ba: A Shye Touch, Dept. PM, P.O. Box
2247, Cocoa, Flonda J2922-1902

HEARING AIDS

BORROW §100-$100.000! Instant Reply! No Co-signars!
RAush Siamped Emvelopsl Financial, Bax B487(P),
Richardson, TX 75080

HUGE SAVINGS Eliminate Doaler Markups, Froe Trial, Bat-
feties Wholesale. Tenms Armanged. Call Toll Free 1-800-323-
1212, Or Wrina: Lioyds-PMWC, Rockdord, IL 81110

BORROW $200 - $30.000 QUICKLY! All quaitiod. Fapay
anytime, Detalls FREE! Financial Succass, Bex 1432 - MC,
Upland, CA. B17BE.

MAIL ORDER buyng saves hal on heanng aids. Month's
trial. Aloa Company Inc., Box 354, Bridgepon, OH 43812

HYDROPONICS
NEW Hydroponic Home Plantes. Sand $1.00 kor Aeport
Willcrw

Fachard L. Zygmont Speciaity, 400-J Daviaville Rd.,
Growe, P& 19090

__GARDENING AND LAWN CARE _

than sfteching & box-bke plaigless enclosure fo the outside.
Tha baauty ks that you don do a thing 1o tha window offar than
8dd screweyes 10 the framo—tho window siays imact Mo
dirafts in winbar, no need lor caulking. For plans send $2.95 o
Poputar Mechanics, Depl. PMCI, Box 1044, Radio City Sta.,
Mew Yok, MY, 10101

—___RECIPES, COOKING, ETC____
MO ADDITIVES, MO PRESERVATIVES, 14 Tradsona
English Chutney Recipes 52,59 and Self Addressed Envelops
to: Ginger Pig Enterprises, P.O. Box 527, Racine, W 53405
DELICIOUS MEAL in Skillet, $2.00 Bonus. Mewion Burks
Cao., 1264 Lawndass Ct, Decatur, GA. 30032

FREE HEARING AID CATALOG - Save Y2 by mas! Wrie:
“Monay§avers”, 9530-Pi.3, Langdon, Sepubmeda, Californsa

DIVORCE §1343, NOT sold in Califomia.
WINMING  Information.  $1.00. MEN'S  RIGHTS NEW Al-in-the-sar Hearing Aids. Huge Savings. Batisnes -
ASBOCIATION, 1888, Forest Laka, MM S5025-0188 othes axds. Free catalog. No salesman. Rhodes, Dept. 132€,
Brookport, o 82610
PERSONAL

BIBLE Cuestions answered. Slamped ervesops. Bylon,
17167 Benther, Detroll, Michigan 48218

l:m.m: DEGREES BY MAIL. Rencwnad Liniversities

offer fuly-accradited Bachelors, Masters, PHD's . . Fres

mnlhrg delalis. Counseling, Box 317MP-3, 'I'usun
Cafifomia 82680,

T UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Experisnce, Education, Achigvement. Fasi,
Inexpensive. Call (614-883-1791). Or Wrile: Bax 13151-T3,
Columbus, OH 43213

FIMANCE YOUR DREAMS with Govenman! and Founda-
tion Grants. Frea Details. TOU-FM3, 432 PCH, Hedmosa
Baach, Callomia B0254,

REMAILING SERVICE

TOBACCO

BLACKBERAY Jam Caka, Unpublished Ot Recipa, $1.50.
Box 381, Hurley, Mississippl, 38555

FLAKEY Pwe Crust hors d'osuvres. Enbrons, Dedsarts. Ra-
ipe Booklet. $3.00. Monigomerny Speciatly Products, P.O. Box
441, Yardiey, PA 18067

HAWAIAN Imu Cooking-info, S2.00 & SASE. Kanaka
Kpoln, 127 Haockaa Drive, Kailua, Hawall 96734

MAKE Fipss. inlormalion: Pima, Imc.. P33, Bax 58211,
Chicago, Hinots 806559

BAILEY'S iah Cream $2.00. BE20 Asro Drive, M-184, San
Diego. California 82123

SCIENCE & CHEMISTRY

CATALDG 31.00, Surplug Lists. Lab. Supples, Box 181,
Brighton, Mass 02135

NEW Introducing Mama Garry's Old World Gourmed Spa-
ghetll Sauce Rich. fhack, dalicious, Bonus recipe included
Send $2.50. B & G Enterprizes, P.O. Box 30358 BM-2, Sara
Barbara, CA. 83105

LABORATORY Chamicals, Glassware-— Apparatus, Cata-
logue 51.00. Deluce Scientiic, 534 5. 13 Sreed, Manitowoe,
Wisconsin 54220

FORMULAS, PLANS, ETC.

LAUGHING GAS, Make your own using only Housshold
erns. Instructions $1.00: Stamper Publishing, Box 1063,
Knouville, TH 37801

COLORADD Remails: $1.00 Each. Box 21575, Denver,
Colorado 80221

CONFIDENTIAL Mall RecahingForwarding. Mail Drop,
Beox 18038FM, Orlando, FL 32860

PRIVATE ADDRESS. Dwpendable. Professional Mail
Forwarding, Box S61A, Miton, Mass. 02188

SABKATCHEWAN Remading. Central, Box 101, Foam
Lake, Saskaichewan, Canada S04 140

UNLISTED ADDRESS. Discreel and confidentisl. Remail
$1.00 Single. Mall Forwardng Seevice, BO5S0 5. Mamn,
Houston, Taxas 77025

REMAILING 20¢. Forwarding $18.00 yearly. "Eccoamail,
Bom 541, Ephraia, Washogion 98823

DEPEMDABLE Aemad
Lakeside, Morth East, MO 21801

FLORIDA REMAILS Recsiving-Forwarding. Allen, E3I26
Autlan Oriva, Jacksomdlle, Florda 32210

CONFIDENTIAL Maw Yark Maifing Address. NEWYORK
EXPRESS, 118-15 147 5L, Mew York M.Y. 11438

LOE ANGELES Remails-- Recenmng— Forwariing—Con-
fidential. Froe Brochure, Stamped Envelops.  Mad
Hesdquarers, 18533 Burbank, Tarzana, CA 91358

MID-AMERM: A REMAILS, Confidential. Cvemight Recaiv-
ing - Forwarding. Heartland, Box 7243, Shawnes Mssion,
Kansas BE20OT

PRIVACY PROTECTED comglelaly. Ininguing address.
Huolgn's Hideaway, PM183, Box 346, (samond Springs, CA.
asea,

Daily, Caniral, 430

MISCELLANEOUS

PHOTO ID. Sealed in plastse. Al stales, provances. 24-
hours. GUARANTEED. Send $6.00 (27§10.00). photo, namea,
address, helght, weight, hair, eyes, bithdate. CARDIMAL,
207146 Emarson, Jachsomville, Flonda 32307,

PHOTOD IDENTIFICATION CARDS . . . Cerificates . . .
GUARANTEEDI Samgples 25¢ . . Bm.ﬂm'&lm-m-m.
Progwidence, LI 02609,

ORMAMENTAL iron Desagns. Book af 1600 basuliul prac-
tcal designs for redings, columns, sic. Free Lilerature.
Cunningham, Box 20005, Sall Lake City, Utah 84120-0005 —
= {3881 South 3200 Wesl}

COLLEGQE STUDENTS|—Improve yow grades! — Re-
soarch catilog—308 pages— 10,278 topas—Rush $1.00—
w Box 25018K, Los Angeles, BOO2S. (213) 477-

wwm:mu. Two Motors. Wholesale.
Dytails. Yacu-Kisen, P.0. Box 813, lnman, 5C 263408

INVENTION PATENT FOR SALE, Renewabla Fiter Ciga-
resta Holder. Smith, 757 MW Coast 51, Newporl, OR 57365

ANY FORMULA $10.00. Catalog $1.00. J. Bellort, Bax 568,
Checago, G060

MOMEYMAKING CHEMICAL FORMULAS — THOU-
SANDSE! CATALOG 53.00 (REFUNDABLE): GWAJ, Box
193, Brookhield, Wisconsin SH005-0163

SPECIAL SERVICES

INFORMATION On arything. F Rasearch
Speciafists, B0-15 Woodside, Woodside, New Yok 11377,

BETTER HEALTH

CHICKEMN-10 DELICIOUS, Easy, Famastc Recipes-§3.00
KAS, P.O. Box 387. Rossville, GA 30741
CHICKEN Lovers' 100 Delicious FRecipas, $4.55 40

Authartic Maxican Recipea, $2.00. Corey, Box 88, Rmdding.
A D699,

WINEMAKING, BEERMAKING &
OTHER RECIPEES
WINEMAKING-BEERMAKING-GASOHOL. Free Supply
Catalog.  Yeas! Equipment. Confinental, Box 188PR,
Casselberry, FL 32707

BORNED Ricewine Fi. 359.00 Postpaid from: inlercity
Markeding, W.0.T. 78, Kota Kinabalu, Sabah, Malaysia.

WINTER: Try WINE CONCENTRATES. B&) Ememises,
1848 Bouth 19th, Springlield, IL 82703

MAKE QUALITY BEER, Wine. Free catalog. Village Siore,
Box C-51PML. Westport, MA 02730

HEGATIVE KON GEMERATORS Guaranteed nol to Soil
‘Walls of Furmighings. Free Brochure. EMERGEM, Baox
45272, Dallas, Taxas 75235

WINEMAKERS-BEERMAKERS— Free Catalog—Fast
Servics—Large Selection: Kraus, Box TA50-L. Indapandenca,
Mizsour B4053.

LOSE Wiight, Befter Health, Worids Simplest Exarciser,
lustrated Manusl, B6.00. Gena Mcleod, Box 2TA, Dixe, GA.
JE28

WORLD'S MOST ADYANCED VITAMINI Compiste, bal-
anced nutritanal insurance lor pannies & day. Month's supply
$1E85 postpaid (Check™.0.) S.JM. International, Dept.
PM3ED, PO, Box B0S, Modbwile, Michigan 48187

VITAMIN C the EASY, ECONOMICAL WAY. FREE infor-
mabon on adding to loods and dnnks. & BHAKER, P.O. Bax
2158, .ﬁ.lpnrmﬂ WL BON02.

BEERLOVERS! Braw Amedcan and Europaan beer Com-
plete kits, Equipmant, Supplies. FREE detads. Duars Imports
Inc., Deparimant P, P.O. Box 433, Hershey, PA. 17033

BEER LOVERS — Brow your own. Delicious! inaxpensive!
Free Catakg Beer Gear, Box 250836, Lansing, Michigan
4E302

FREE BEERMAKING BOOK Plus Catalog. Fines! Equip-
mant, Ingredients. Fully Guarantmed, 5P, Bax 784-M, Chapsl
Hill, MG 27514

T DMB0 100% Pura - 160z, 519.95, Boz, §12.55 4oz SA.05,
info. Book 5205 Encore, Box 2027, Breckenddge, CO
o424

FREE EMCYCLOPEDIA Winemaking, Bearmaking, Sup-
phes, Equipment Ingredients. Viynow, P.O. Box PMT458,
Rochester, NY 14615

PROSTATITIS [An nlaction of the prostale gland). the
scourpe of the over-40 adull male, signals: pain, discomion,
worry and misary. Sand lor fres valuable informaton descnb-
ing e prosiaie probiem and & ratiionsd approach for relrf
Dont hesilate-do it now. Send to: Bie-Vim, Inc., Depl. PM,
P.0. Bow 73609, Maples, FL 33041,

FOR THE HOME

JUMBD THERMOMETERS 127 duameter. Decorative fun
with 45 codoeful sslections of outdoor scends, cartoon charmc-
tare or mpars. Sand S0 lor cataingua refundabls with pur-
chase. METT'S Speciaflies, P.O. Box 358, Worlhingion, Ohio
AW0HE

WEARING APPAREL

SATIN BASEBALL JACKETS. .. T-SHIRTS Printing Awall-
able™ |nlo 51.00; BARKER JACKET - Psla, 1000
Washingion, 58 Louis, MO, 63101. (314} 231-3338.

FLOWERS, PLANTS & NURSERY
SUPPLIES

GROW GINSEMNG, \Very Proftable. Have sseds, roots.
Goldensasl. Complate informalion. K. Colins, Viola, lowa
52350

WINEMAKERS-BEERMAKERS Fresh Sipcks, Fast Ser
vica, Free Catalog. O'Boen's, Box 2840, Wayne, IL 601684

WINEMAKERS-B wpe: Froa Husrated g of
supplins, Semplex. Boa 12276R, Minneapois, Mirnesata
55412-027

WINEMAKERS- Bearmnakers-Freo-Catelog-Free-Fecipa,
Vinparts, Box 358, Gran Valley, Missour 84029
WHISKEY, GIN, VODKA MAKING. llustrated Mamual,

$200: Homebrewer, 7Z3A Dusston, Philadeiphia, PA.
FLIER

BEERMAKERS ONLY| Froe CalalogNewsietier. William’s,
Box 461M. Cakland, Calitornia 8504,

FREE BEERMANKING CATALOG, Lowes! prices. Homa
Brew, inc., Box 158, HasleR, Michigan 48840

BURGLAR ALARMS & HOME
PROTECTIONS

SUPERIOR SYSTEMS! Catelog S0¢ (Relundabia). AAS,
4148 Loma Square, Brmingham, AL 35216
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1 Million of the World’s
Slimmest Calculator/Watches
To be Sold For Only %15 Apiece
In A Mammoth Publicity Drive

NEW YORK—One mil-
lion of the world’s slim-
mest, famous “micro-
chip™ quartz calculator/
watches will be sold as
part of a publicity cam-
paign for only $15 apiece
to the first one million
persons who apply in
writing to the company
before Midnight, May
31, 1983.

These are the same
nationally publicized
LCD Quartz “micro-chip™ calcu-
lator/watches to be featured in The
New York Times, Cosmopolitan,
Playboy and other leading publi-
cations. The slimmest calculator/
watches in the world, they are so
powerful they never need winding,
and accurate to within seconds per
month.

The digital display shows vyear,
month, date and day of the week (as
well as hour, minute and second) in
full quartz digital mode. A built-in
“melody” alarm wakes you in the
morning, reminds you of appoint-
ments during the day, and even tells
you when it’s time to put another
coin in the parking meter. (It also
chimes on the hour.)

The calculator is accurate to 8
places, features a sophisticated
16-pad keyboard with full computer
memory, and performs all stan-
dard operations such as addition,

subtraction, multipli-
cation, division, per-
centages, square roots,
etc. It will even balance
your checkbook and
prepare your Income
Tax Return.

These famous LCD
quartz calculator/watches
will not be sold at this
price by the company
in any store. To obtain
one at this price, apply
in writing to the com-
pany address (below) before Mid-
night, May 31, 1983,

Each calculator/watch carries a full
one-year money-back guarantee
and will be replaced by the com-
pany, free of charge, if it ever fails
to function.

There 1s a limit of two (2) watches
per address at this price, but re-
quests which are mailed early
enough (before May 25) are per-
mitted to order up to 5 watches.

To apply for an LCD quartz calcu-
lator/watch, mail your name and
address and this original printed
notice together with $15 for each
watch desired. Add only $2 shipping
and handling no matter how many
watches you are requesting. Mail to:

Carter & Van Peel, Ltd., Calculator/
Watch, Dept. 114-5, Box 1230,
Westbury, New York 11595.

(V21220)

© 1983 Carter & Van Pasl, Ltd



Mazda B2000 Sundowner. Todays lowest-priced
is also todays best truck value.
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It's not hard to find a low-
priced truck these days. The
trouble is, mostof them don’t have
the features you're looking for.

On the other hand, consider
the Mazda B2000 Sundowner—
the lowest-priced truck in
America. Its price alone makes it
worth looking at. But when you
also realize how well-equipped it
is, it's almost irresistible.

For example, the B2000 is

riced below Toyota’s and

atsun’s economy trucks. Yet it
comes with many standard fea-
tures they don't even offer.

These features include
5-speed overdrive, steel-belted
radials, full carpeting, tinted
glass, trip odometer, intermit-

Standard features include 5-:"!,!111‘:1' goerdrioe
frid :'-_h't'.l'-!’t‘.l'.’fl'd radials. Neither is available
on Toyotas or Datstns economy brick

. . : p Handsomely appointed interior includes
tent windshield WIpers, swing- full J.'uriw!rrng and three-passenger seal

out side vent windows, dual detailed in textured vinyl.

door armrests, and more.
The B2000 also has wider
wheels, a longer bed, a larger
gas tank, and gets better fuel
economy, S e
Further- 3 HWY, 27 | EST
more, the MPG |Sm s MG
B2000 is built to haul a heav?;
payload of 1400 pounds. Its body
and frame are strong, and sois
its 2-litre overhead cam engine,
If you're looking for an econ-
omy pickup, you'll appreciate
the astonishing value of the
Mazda B2000 Sundowner. With
its long list of standard features
and superb gas mileage, today’s
lowest-priced truck is more than
inexpensive. Much more.

maZbDa
The more you look,
the more you like.

“anufacturer's suggested retail price for B2000 Shortbed, Actual price set by dealer. Taxes, license, freight, uE_!:'-:hn s and other dealer charges extra, Price may

change without notice. Comparisons based on "82 information: For "33 they may vary, as may availability of ve

cles with specific feathures, " EPA estimates for

comparison, Your mileage may vary with trip length, speed and weather, Highway mileage will probably be bess, Calif, 36 Est. hwy. mpg. (26 Est. mpg.
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av. per cigarette, FIC Report Dec. ‘81
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s The pleasure is back.
BARCIAY

i Warning: The Surgeon General Has Determined
w % tar‘f}'ee That Cigarette Smoking Is Dangerous to Your Health:
L




