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Trim and Fit floors.
A do-it-yourselfer’s
dream.

Ewan |1 you ve never inslalled a shael viny! oo
balore, the few Armslrong Trim and Fit system makes
it easy 10 do yoursell. And do it right! The Tim and
Fit kit has everything you need, including simple step-
twy-step directions

The only hard part is dgeciding which Trim and
1. Make @ paper paten Fit fioor o choose, ause there ara 50 many (o

of the room _ choose from. More than 170 patterns and colors. A

i variety of performance features like ng-wax and cush-
ioned comfort. And there's a Trim and Fit floor to fit
most any budgeT_

Once you've made up your mind, the resl is easy.
I's truly & do-it-yourselfer's dream—come trug!

For free lterature, call toli-free BO0-233-3823
(in Pa. BOO-732-0048).

2. Transler the patberm
o ypour naw Nioor

Ni

3 Trim t—loe 8
peautihal it

SO NiCe.
to come
hometo™ .



As you can see you can have a lot
of fun in your Volkswagen Pickup.

Or if you unload the fun?

You can have 1,000 pounds of
almost anything in your Volkswogen
Pickup.

Because we built it with o sturdy
unitized body surrounding a tough

Loads of fun

double-walled bed.

But with all that neft con it still be
fun 1o drive?

Yes.

You see we olso suilt it with front-
wheel drive, independent MocPher-
son front struts, and a dual diagonal
braking system,

© TR VLSRN OF ks

This One

| A0 AR

93RC-D52-ZPHE

Mot to mention VW's tuel-injected
overhead cam engine that can 1ake
this pickup from O to 50 in just 8.8
seconds.

Which means on top of every-
thing else it gives you something you
usually don't get in o pickup.

Pickup.

Nothing else is a Volkswagen.
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On the cover

Though the radical knes o

ils fuselage were drawn more

than two decades ago, the

SR-T1 “Blackbird” strategic

reconnaissance aircraft still

looks like something out of

schence fiction. And over

frouble spots like El Salvadar

and the Falklands, it carries

on intelligence unmalched

by anything else now flying

On page T0, read how this

remarkable plane was devetopad
—PM painting by Ed Valigursky
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ton, for that precision engin d car of yours
ol CT Performance Motor Oll has

erformance, high revving engine
Pennzoll GT Performance Motor Qil
Prorection Quality Efficiency

GCT WITH IT!
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IF WHAT YOU’RE PAINTING
ISN°T ORDINARY.
WHY SHOULD YOUR PAINT BE?

=3 E o

Your father gave you that wagon for your fifth birthday.
Now it’s your turn to pass it on.
Any spray paint could make it
red again. If that’s all you wanted.
ut Rust-Oleum, with an average
of 50% more protective ingredients
than its nearest competitor,can do more.
Its protective formula not only
prevents rust, it also gives metal better
F)rmectjnn from chipping, peeling and
ading than other spray paints. CORPORATION
mething you might want to think about next time
you're painting something you care very much about.

ANY METAL WORTH PAINTING, IS WORTH PROTECTING.

St B um-Odewm Corpaorathon L5 A



LETTERS
TO THE EDITOR

Who was really first?

I just recently had an opportunity to
read your December '81 issue and
became intrigued by the article Was
Whitehead Flirst? (page 68). We New
Zealanders have our own aviation
hero, Richard Pearse, who also
achieved powered flight before the
Wright Brothers.

According to published accounts,
Pearse made his flight at South Cen-
terbury in March 1903, predating
the Wrights' feat at Kitty Hawk by
nine months. In fact, Pearse is offi-
cially recognized as the first man to
fly in a new book, fane's History of
Flight, by John Taylor, editor of the
authoritative Jane's All the World's
Atrcraft.

|l realize, however, that much
depends on how you define powered
flight. Pearse himself was disap-
pointed by his lack of control, caus-
ing his short flight to end in a gorse
bush. As aresult, he apparently nev-
er claimed to have achieved true
“sustained and controlled” flight. In
this respect, the Wright Brothers
certainly must remain the undis-
puted fathers of aviation—but Rich-
ard Pearse deserves a place in histo-
ry, too.

PETER McCULLY
AUCKLAND, NEW ZEALAND

We agree; thanks for this fascinat-
ing sidelight on a question that may
never be fruly seffled.

Telling it like It is
I'd like to compliment you on your
new series on gas-saving devices
called High Mileage Files, starting
with your December "81 issue (3
Aerodynamic Devices For Befter
MPG, page 77). ] appreciate this kind
of reporting because it not only
describes each gadget, but discusses
its efficiency and payback period.

This really helps,
KEENNETH MARKS
ANTWERP, OHIO

Thanks far the kind words, For
those who may have missed it, we
took a look at Holley's new 2 system
last month (New Carburetor And
Manifold Yield Better MPG, page 55,
June '82), We'll have more in this
BEFIES 1N UPCORIing 185Hes,

Updating PM's pedal car

Here's a photo (upper right) of the
pedal car my son and 1 built from
your plans (Build The GT-8: PM's

rrand Towrer For 8-Year-(Hds, page
124, June '80). The only change I
made was to use 20-inch bike wheels
in place of solid ones togive thecara
claszic wire-wheel look. The plans
were easy to follow, and the ear ped-
als quite easily, even up slight
grades,
RICHARD VANDERNOOT
PETERSBURG. W. VA,

Thought you might like to see
another version of vour pedal car

Above: PM's GT-8 pedal car bullt by reader
YanderMoot. Balow: Powered version by
reader Moore uses 12-volt starter molor
driving ring gear mounted on rear axhe.

(phote above) that 1 built for my
granddaughter, Because it had to be
used on rough terrain, I powered it
with a 12-volt siarter motor. The
motor drives an old flywheel ring
gear mounted on the rear axle.
The battery is safely hidden under
the seat, and a sheet-metal guard
keeps fingers and clothing out of the
gear teeth. The car runs at a brisk
walk and waz a fun projeet, well
received by all the neighorhood kids,
Thanks.
DONALD N, MOORE
POULSBO, WASH.

You bath did a great job, and the

motor drive iz a clever idea, For ofh-
ers who may be inferezsted, plans for
brilding the (GT-8 are 86 from Steven-
gon Publications, Box 584, Del Mar,
Calif. 92014,

Also gee next month's PM fora new
variation on thiz popufar pedal car,
It's a mini delivery van that can be
converted quickly into a roadster or
dump truck to suit a poungster's
changing fancy.

Are fuel meters practical?

1 greatly enjoved Robin Nelson's
article Eight Days On Straight Alco-
hol (page 89, Apr. 'B2). [ particularly
noted his mention of the Halda fuel-
flow meters used by the rally partie-
ipants.

Since proper driving technique is
so important to fuel economy, ['ve
been wanting to install a gsimilar fuel
meter in my own car. Would the Hal-
da meters be practical for all of us to
usa?

CARL L. KERNS
NMASHUA, NH.

Author Nelson replies: The Halda
meters were lent to the participants,
They are intended primarily for uge
by large commercial fleetz and are
neither compact nor inexpensive,
Unfortunately, in the experience of
PM's auto editors, veliable fuel-flow
meters are not available for a price
most of ua would want ta pay (under
£500). ANl those we've tegted malfune-
tioned or proved inaceurate within a
gfiort time,

A driving computer made by Zem-
ca Ine. (12007 Alcoste Blvd., San
Ramaon, Calif. 94583 ) gave gomewhat
better service than others, Interested
readers might wish to contact the
company for information on eurrent
models and prices.

From England, with love
As avid readers of PM, we'd like you
to know how muech we enjoy your
fine magazine, We have nothing like
it herein England, but are fortunate
in having a daughter in Canada who
sends it to us.
(Mr. and Mre.} T. N. SIMPSON
SURBITON, SURREY, ENGLAND

We're glad you like it, While PM is
not distributed abroad, it is available
anywhere in the world through sub-
seription. The overseas price (s
£27.97 per pear, Addrezs orders to
Popular Mechanics, Box 10084, Dez
Moines, fmva 50350, ™
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Cessna will make you
~ apilot for $2,990.
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Guaranteed”

Cessna Flight Plan...for every-
one whn'ss:;er considered be-
coming a pilot. Your Cessna
Flight Plan covers everything
you need to learn to meet the
qualifications for a private pilot's
license.

And for the first time, at par-
ticipating Cessna Pilot Centers,
you have the advantage of a
standard, nationwide price. So
you know at the start what it
will cost. $2,990.7

Bankcard financin, ? You'll
probably find your finan-
cing right in your billfold,

because every participat- e

ingdCessna Pilot Center is
ready to a t your VISA or
Mast};rcardccep i

But whether you choose the
convenience of bankcard finan-
cing or cash, you'll still pay as
you go.

Because your Cessna Flight
Plan is designed to allow you to

ay in easy increments from
irst solo to final check ride.
Just $365 to start, and $375 as
you complete each segment of

—— - e

your training. Each payment
ma{dhe charged to your VISA
or MasterCard and financed,
just like any other bankcard
urchase.
ty Training. Your Cessna
Pilot Center System assures you
of the finest flight training at any
one of the more than 800 Cessna
Pilot Centers throughout the
U.S. It is a program which total-
ly integrates the airplane
with the study matemnals...
teaching you what you
need to know, when you
need to know it.

The CPC System pro-
duces better pilots, in less
time, and currently trains over
30,000 people each year.
Lifetime investment. In todays
fast-paced world, the ability to
be where you need to be, quick-
ly and efficiently, is becoming
increasingly important.

So a Cessna Flight Plan is
an investment in yourself. Be-
cause once you have your pilot’s
license, you have it forever,

Whether you use it for busi-

>
=
d'
Cessna

ness or pleasure travel, or plana
career in aviation, your license
will continue to pay dividends.
Open your Cessna Flight Plan.
Call this toll-free number for
an information packet and the
name of your nearest partici-

ating Cessna Pilot Center:

-800-835-0025 (in Kansas
1-800-362-0356). Or fill out
and mail the coupon. We'll see
that you receive complete infor-
mation including the name of
your nearest participating Filot
Center.

Cessna Abreratt Company
Department TCAR

PO Box 1521

Wichita, Kansas 57201

Please sersd e e indormation about the Cessna
Flight Plan

arme

Address

Crtw Lrate Zip

Telephone Age

“Subject 1o lmitations outlined in the Cessna Flight

Plan agreemsent
a [ ST TRNTY

A



PM ELECTRONICS MONITOR

Yo, ho, ho computing

They say that imitation is the sin-
cerest form of flattery—but some
people in the computing industry
feel that copying software is the
next best thing to murder. The copy-
ing of software, often referred to as
piracy, has become a widespread
practice.

Infowortd, an influential weekly
tabloid which is devoted to micro-
computers, recently featured a
bright, blood-red cover emblazoned
with a white skull and crossbones.
Obviously, the computing communi-
ty is somewhat disturbed.

Let’s say that you buy a game on
floppy dise for your Apple II. Your
friend asks vou for a copy. If the
game is on an unprotected disc,
copying it is child's play. 3o, you
make a free copy; you're what |
would call a pirate in the third
degree,

Then, suppose you go to a comput-
er club meeting and 50 people want
copies. You make them and give
them awayv—now you're into piracy
in the second degree.

Next meeting, you realize that the
cost of last month's discs (blanks) set
yvou back almost $100. This time, you
charge just a couple dollars for the
program copiez to “cover your
costs.” Now you're into first degree
piracy.

Finally, let's assume that all your
moral principles have vanished in a
welter of situational ethics. At the
next meeting, vou announce, “This
program sells for $40 and I'll make
copies for $25." Now you have grad-
uated to Pirate Grand Master!

All of the above situations have
one thing in common: the making of
copies of software, from which nei-
ther the programmer nor the legal
manufacturer derives any profit.

To combat this, many manufae-
turers have taken to specially encod-
ing their software. These “copy-pro-
tected dises" cannot be copied using
just a bare computer and its usual
copying software.

However, many consumers feel
that they should have the right to
make backup copies for themselves,
Suppose, for instance, that your cat
sits on your favorite game. If you
don't have a backup, it may be a few
weeks' wait and a $5 fee for =
replacement {if you remembered to
send in your warranty card). Or—
even worse—what if your ex-wife
sneaks in and uses her nail clippers
on your company’s payroll program.
(Not only will this result in a delay,

BRAIDED OR
SOLID SHIELD

ﬂ'.i-.i. - Yy

g =l !‘— 3.'!-"—""-]-"-1."4“-'-

INNER
CONDUCTOR

FESCODAXIAL
CONNECTOR

CRINFING TOOL

Crimp your style

1l used 1o be that only TV repairmen and pro-
fessional anlenna installers had 10 be con-
cernad wilth the F-58 connector (shown
above), Bul nowadays, with the advent of tha
hame videolapa recorder—and more peopla
installing their own anrtennas—this has sud-
denly become an important connactor,

We preler the F-58A siyle. which can be
crimped onto & cable as the artwork delails. Bul
please, dont crimp with pliars, or—worse—
hammer the connector to death. Instead, you
should invest in a good crimping tool, like the
one shown, It will give you a neater and more
rahable connection.

but, perhaps, & large charge for
another dise.)

Pick-a-lock

The law states that the user of a
program is entitled to make backup
copies, for personal use only, if he
(or she) can figure out how. There
are now all sorts of copy programs
with which you can attack a copy-
protected disc.

| have been using one such copy
program, called Back It Up [1, from
Sensible Software, and have found it
easy to use.

It has a “decode” option, so that it
will automatically decode many of
the protected dises. In fact, this pro-
gram is & real champ at decoding
without using any kind of special
techniques.

But for many programs, you still
have to investigate the software and
“change parameters” to break the
code. Lists of current software pa-
rameter changes are available from
many computer clubs, as well as on
national computer networks (such
as Micronet's Apple Users Group).

Back It Up I is probably the first
in a new generation of “automatic”
programs to copy software (though
such a program often requires much
work on the code breaker's part). It's
obvious that copy protection is not
really working.

Pirated futures

With programs like Baek It Up,
almost anyone can now get around
copy protection. And this has been
causing quite a stir.

Software vendors complain that
people who wouldn’t steal an apple
from a grocery will go to a friend's
house and copy, for instance, a few
thousand dollars’ worth of Apple
Programs.

But many consumers maintain
that the copy-protection-cracking
programsare neccessary sothey can
back up—and count on—important
programs they have bought.

The controversy seems to be
reaching a boiling point now, with a
few cases threatening to go to legal
action. It shouldn't be long before
the word "pirate" starts appearing
in national news reports. Shades of
the 18th century high seas! ™
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GALE SAYERS ENDORSES SOLOFLEX'

“Soloflex is the best designed, best built, and best
performing weightlifting tool on the market. You
can take my word on it. Better vet, call for the free

 9elk S

Gale Saye
Pro Football Hall of Fame

For a free Soloflex® brochure call 1-800-453-9000
or write Soloflex, Hillsboro, Oregon 97123
24 traditional barbell, pulldown and freebody stations. $495.00
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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ULTRA LIGHTS: 4 mg. "tar”, 0.4 mg. nicotine,
LIGHTS. 11 mg. "1ar”, 0.9 mg. nicoting, o,
KING: 15 mg. "tar”™, 1.1 mg. nicotine, av. per cigarette, FTC Repon DEC.'8L




ALL OUTDOORS

Expedition camera
We had arrived by night flight at
Bogota, Colombia, flown on over the
crest of the Andes, and now, after a
run down the Rio Vaupes in a dug-
out canoe, were hiking along a path
through the Amazonas jungle near
the famous El Dorado fishing camp.
The high noon sun of the equator
flicked through thick branches as a
baseball-sized beetle ambled out in
front of us.

We stopped to watch while noted
naturalist George Harrison of PM's
companion  publication, Sports

Palm-slzed Olympus XA packs easlly, and
the sliding cover opans o sxpose wide-
angle lens for sharp 35-mm shots.

Afield, set up his tripod. Only a true
profeszional would have carried one
all the way here to be sure that each
photc was razor sharp. On it, he
mounted his light Olympus OM-10
36-mm while the rest of us took pic-
tures of him and his beetle model
with our assorted equipment, Later,
we sat around a palm-roofed patio
dizcussing insects, fishing, and the
perfect camera to take afield.

The camera has to be strong, we
agreed, but not heavy. ldeally, it
would be pockel size, with a sharp
lens, fast shutter, built-in meter and
flash, constructed to ward off travel
hazards. There was no such camera,
we decided, so the only solution is to
carry several cameras.

But a number of months later, sev-
eral of the same outdoor writers
gathered to explore the great hunt-
ing and fishing around Pierre, 5.D.
This time Homer Circle, Bud Leavitt
and Howard Blackwood were all
using Olympus XA and XA-2 cam-
eras, the compact little pocket mod-
els with the sliding, clam-shell lens
covers. Pictures, they reported,
were sharp enough for big enlarge-
ments. Flash was particularly easy
to attach. The miniature units
proved small and light enough for
any pocket or tackle box and could

be used with just one hand. They're
excellent back-up cameras, [ was
told, but I noticed these top pros
were using them all the time when
lens changes were not necessary. We
then ran some tests with both mod-
els and also got excellent resulta.
For outdoorsmen, the Olympus XA
series is certainly a new on-the-go
camera to consider.

Travel alarm

Most smart homas now have smoke
and fire detectors. But not many
vacationers think to pack one for
hanging in a tent, cabin or recre-
ational vehicle when campfires, lan-
terns and camp stoves pose a real
hazard.

Now, Viking Industries, 475 Tuck-
ahoe Rd., Yonkers, N.Y. 10710, has
assembled what it calls its Viking
Home and Travel Security Kit. It'a
in & neat case that's ready to go, and

e o
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Fire alarm, burglar Intrusion warning, flash-
light and whistle ere fitted In the handy
Viking Homa and Travel Security Kit.

includes the smoke detector with
test button and weak-battery signal,
plus a hanger to hook it on any door.
But there iz also an anti-intrusion
alarm, a wedge-shaped device that is
slid into the bottom crack of a door,
or can be triggered with a lath
across the entrance to a tent, and
sounds off loudly if anyone tries to
open the door or walk in. The $35 kit
alaso supplies a small flashlight,
whistle and review booklet for es-
caping hotel fires, Packing along the
amall kit seems very worthwhile for
the added peace of mind.

More for the money

Outdoor eports have always been
among the most inexpensive forms
of recreation, but now there are
some additional ways to save. For
fitting out on a budget, TAB Books,
Blue Ridge Summit, Pa. 17214, has a

new, large-format $14.95 paperback
that tells in detail how to make your
own clothing and sleeping bag, tents
and backpacks, canoe and bicycle
bags, even a super stainless sierra
cup and cooker. The book is ecalled
How To Make Your Qum Lightweight
Camping & Hiking Gear, by Vick
Hines, and i= also worth having az a
manual for making repairs in the
field, A good discussion of the latest
materials and sources is included.

Additional useful books from TAB
are How To Make Your Own Knives,
How And Where To Prospect For
Geld, The Complete Handbook OF
Leatherergfting, The Complete Step-
By-Step Boat Repair And Restora-
tion Handbook, and How To Build
Your Own Log Cabin From
Scrateh.

If building a log cabin seems like a
major project to start from scratch
from a book, Minnesota Trailbound,
3644 Grand Ave., Minneapolis,
Minn. 556408, sponsors 10-day log
construction courses at a logging
camp on the edge of the Boundary
Waters Canoe Area, near Ely, Minn.
Timber felling, chain-sawing, wood
selection, hoisting methods, notch-
ing and grooving, and other skills
are taught as a log building is actu-
ally constructed.

Kits give the craftsman on a bud-
get a head start. Frostline Kits, at
Frostline Circle, Denver, Colo,
80241, has a wide variety of outdoor
clothing, while Country Ways, 15235
Minnetonka Blvd.,, Minnetonka,
Minn. 55343, offers mew kits for
boats, birds and banjos. Assemble or
carve your own mallard, dulcimer or
rowing shell.

Be the first
Not every backpacker on your block
iz likely to have hi= own solar bat-
tery charger strapped atop his bed
roll, but you can get yvour SunCharg-
er from The Yak Works, 2030 West-
lake Ave., Seattle, Wash, 98121, for
about $31. It'll keep flashlight or
radio batteries ready.

12 POPULAR MECHANICS




NOW FIRESTONE LIGHT TRUCK RADIALS
COME WITH A SPECIAL BONUS:
COLEMAN CAMPING GEAR.

Here’s a deal so good no true outdoorsman can pass
it by.
It starts with the Firestone line of steel belted light
truck radials: ATX™ the one that's been winning big
in off-road racing; Steeltex™ our tough all-position light
truck radial; and the Steeltex Radial Town & Country™
with its special deep biting traction tread.
And now, for a limited time, with each
one you buy, we'll give you a coupon good for "
a special super saver’s discount on your
choice of a Coleman” portable air compressor, ™=y
cooler, stove, or lantern. I| il
e
il 2

To be sure you don’t miss out on this
great offer, get the details now at your
participating Firestone tire retailer. He's got
the tires to get you to that special spot. Plus
the Coleman camping gear to help you
enjoy it more,

Coleman Inflate-All" Portabie Air Compressor
$28.33 plus shipping and handiing

Coleman “Lunch Pack™ Cooler

$10.47 plus shipping and handfing

Caleman Defuxe 2 Burner Stove

935,87 plus shipping and kandliag

Caleman Double Mantfe Lantern
$28.60 plus shipping and handling



Cars German style

German automakers seem to know
exactly how a car should lock.
That's why we, and the Japa-
nese, have been copying them
like crazy. We're all familiar
with Ford's models that are
Mercedes look-alikes; Hon-
da's adaptation of teutonie
styling and, going back to the
mid-"T0s, Chrysler's imitation
of Volkswagen's front-wheel-
drive economy car: The Omni
and Horizon still appear to be
chromed Rabbits,

During the last decade, the cars of
Mercedes-Benz, BMW, Porsche,
Audi and Volkswagen have had an
extraordinary influence on the
shape of the modern motorcar (even
though we know that some of these
manufacturers occasionally enlist
the services of south-of-the-border
stylists like Giugiaro). So we keep a
special eve peeled for anything new
from Germany.

Minl Mercedes

This is the year Mercedes-Benz will
introduce its long-awaited W201, the
corporate code number by which the
car has been known up until now.
While artist Mark Stehrenberger
was putting the last brush strokes
on his concept of the car as gleaned
from early information, prototypes
were spotted in Scandinavia un-
dergoing winter testing. The two

V/,
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P arl
Mark Sinhrenbarger

illustrations and spy photo give you
an excellent ides of how the Mer-
cedes 190E will look when intro-
duced this fall in Eurcpe (and here,
sometime in B3, ns a 1884 model).
Initially, the mini Mercedes will be
powered by a fuel-injected, 1,945-ce,
che Four from which it takes its
190E designation(1.9 liters and E for
the German word for fuel injection:
einspritzung). Later, other power-
plantz will be available, including
four- and five-cylinder diesels.
Estimates are that the 190E four-
door will weigh in at an extraordi-
narily light 2,250 pounds, and be
roughly 175 inches overall, which
scales it close to BMW's 3204, Like all
its big brothers, the 1%0E has rear-
wheel drive, and it's expected to be
every bit as luxurious as the larger
cars. The price, we guess,
will be a shade un-
der $20,000,

Prototype of the Mercedes 190E, as seen In an unofficial photo, matches up

clossly to [Hustration. The four-door, rwd sedan will be Introduced In Europe this fall
a8 an "83 model. it'll be about 175 In. overall and 2,250 pounds. Initially, car will
mount & 1.9-liter gas Four; later, 8 new family of diesals will be avallable for the mini.

Mearcedes-Benz 190E, smallest
model in the line, will be
Boen here naxt yaar.

Vollkswagen's wagon-like little Polo
(see Imports & Motorsports, page 12,
Oet. "81), a car that's not sold here, is
one of the world's great basic cars.
You can leave it an economical and
practical box on wheels as it comes
fresh from the factory, or transform
it into a really racy rascal, as is
being done by several of the top Ger-
man customizing shops. Now there's
a Coupe version that's, well ... okay,
but to me it doesn't have the same
magic. We'll watch and see if German
buyers feel the same way. ™
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FREE

with membership

Infamy

Pearl Harbor! 19 ships sunk or damaged...

2.300 dead...a date that will live in infamy.

Was it necessary? Did F.D.R. know in advance
that Japanese carriers were approaching?
John Toland, dean of World War Il history,

provides the startling answers.
408 pages + 75 action-packed pholographs.
$17.95 in publisher's edition!

o mat L 0

E{Hl 31 uim -Tk:_ | 1 i s
jﬂ.i NE |
: mH Ny ‘T

o WOV " “Lm mipcr

37351295 6924 $12.95 !M-l-!letﬂd BE3S 57855 6l 51‘96 5009 516.00 B8 51585 135?5{!&:11 JE’HHE'!E !'!‘-!B S':‘i'lﬁ- "L‘.'-BIS‘!'EE 1768 §17.50

lrr-|rd.

O o e -‘-‘1

Beook Cluk
Dapt. FR-204, Gardan City, N.Y. 11530
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Military Book Club and send me the 3 books whese
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ondy 384 plus shupplng and handing. | understand
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OIL
LEAKS?

DRIVEWAY AND GARAGE

FLOOR OIL STAINS ARE

MESSY AND DOWNRIGHT

DANGEROUSI!

Thousands of car owners
have solved this problem
by using wWynn's Engine
Srop-Leak

Whynin's Engine Stop-Leak
is 3 special blena of
chemicals designed to
help correct external
engine Qil leaks resuliting
from dry or shrunken
rubber seals, gaskets,
O rings, etc
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. S5 >
o M 5
“JRer a5t LS

at leadin

POPLILAR MECHANICS

or someone who claims to scare easily, PM Boating Editor Bill
McKeown puts on a good show when he gets his hands on high-
powered boats, This month, for instance, he reports on & test he made
of the world's largest cutboard engine (page 68,
Bill admits that he did “ease back™ a bit when he hit an indicated 110
mph. But even at that, he kept on at 100 mph—still a brisk pace!
The speed test was far from a first-time experience for Bill. Driving
with Jim Wynne, two-time world offshore champion, he has competed
in geven conzecutive Miami-Nassau power boat marathons, as well az
three Cowes-Torquay English Channel claszies. In those events, he
drove as a member of the Volvo Penta and Don Aronow factory teams.
Bill has also driven in endurance contests against the likes of inter-
national drivers Sam Griffith, Tommy Sopwith, Dick Bertram, Sir Max
Aiken and Count Agnelli. Out of these events came such developments
as deep-Y hulls and Jim Wynne's first sterndrive.
Bill cites as one of his most memorable boating trips an Atlantic

PiM’'s Bill McKeown (In
the cockpit) receiveaa
final checkout from
Jimbo McConnell, top
Outboard Marine test

McConnell's boal-rac-
Ing accomplishments
s the setting of three
new world speed
records on three con-
secutive weekends.

crossing by diesel from Stockholm to Miami via England, Portugal,
Africa and Antigua. It was during the trip, he claims, that he decided
to become a boating editor.

“It's got to be a more important job than any other,” he says, “be-
cause there's simply a lot more water than anything else on Earth.”

| can't remember when we've presented such disparate examples of
American technology as we have in this issue. On page 84 we have
contributor Richard Dempewolff's instructions for building a New
England stone fence, and on page 70 you'll find Clarence Johnson's
story on how he built the world’s fastest airplane. In their areas, the
products are superlative: No fence will outlast a stone fence, and no
airplane outflies the Blackbird.

The airplans, incidentally, has become an international “figure” of
late because of its surveillance abilities. Back in 1981, the Blackbird
was given a certain recognition by North Korean ground forees, who
launched a missile at one (and missed), They perhaps were acknowl-
edging its ability to photograph 100,000 square miles every hour.

Today's New Englanders might say it takes good airplanes, as well
as good fences, to make good neighbors. ™




PONTIAC GIVES ECONOMY

1982 J2000

Pontiac hos charged-up its fantastic
12000 with a newly available
| 8 liter, overhaod cam 4-cylinder

engine with Electranic Fuel Injection!

A product of advanced tech
nology and our unwavenng love of
dr:-.r-:l‘-l;;_]_ this efficient linle beauty
delivers the tovah and responsive
perdormance you need, with free-
breathing excitement you <an fcal 1=

Pontiacs fun new averhead cam
J20000 Economy with a kick!
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THE DRIVER'S CAR

The mokings of a sports mochine

+ 1 8 liter overheond cam engine
with Electrome Fueld Injection
requires avall auto trans

= Frantwheel drive

= MaocPherson front struts

* Rock ond pinion steenng

» Power front dise brokes

*Coupe, Sedon grd Hotchboc
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APPLIANCE CLINIC
QUESTIONS ANSWERED

Corrections

Several observant readers caught
some slips in the February "82 Appli-
ance Clinic (page 48). I'd like to set
the record straight.

In "Stagnant Water," Harold Fa-
teley wrote that his nonsuds Ken-
more washer emits an odor of stag-
nant water. There should be a drain

DRAIN CELLAR WALL
.

WASHER
N

TRAP  TOSEWEROR

SEPTIC TAMK

Water remains Inside the trap to prevent
any sewer gas from entering the basement.

trapin the plumbing, as shown here,
to prevent sewer gases from enter-
ing the building. Another possible
cause of the odor might be a buildup
of some type of residue on the inside
of the outer tub.

In “Dry Cycle Not Drying,” J.
Westheimer had & problem with his
KitchenAid dishwasher, model KDS
17A. The dishes weren't hot when
the eyele was over and the door was
opened. The fan seemed to be work-
ing.

I suggest that you make sure the
hot-water temperature at the dish-
washer is 140° to 160° F. Then check
to make sure that the current is
reaching the dryer heating element
{during the dry period on the timer).
If no current is reaching the ele-
ment, check for a faulty energy-sav-
er switeh on the door panel or possi-
bly a bad timer contact. If current is
reaching the element through the
thermal protector, which is in series
with the element, the heating ele-
ment is probably defective,

To check for continuity across the
heater, turn off the power. Discon-
nect both wires to the element. Place
a voltfohmmeter across the heater
element. Set the meter tothe R % 1
or R = 10 seale. If vou get no reading,
the heater is defective and should be
replaced. The thermal protector
(button thermostat) can also be
checked in the same manner for con-
tinuity.

Frozen debris

I'm attempting to olean the freezer
comtpartment of my Sears Coldspot
refrigerator model No, [06-8652500,
But I can’t remove the floor grate in
the freezer compartment. [t's fas-
tented down with removable serews,
But I ean't priy it up, evgn after the
gorews are removed. Debriz has
dropped through the grate holes and
made an underiying meas. How do [
remtove the grate!—Robert A. Grace,
St. Joseph, Mich.

To remove the Aoor grate on your
model refrigerator, remove the two-
piece breaker trim from the freezer
compartment to get at two hidden
serews which are under the trim.
They hold the hottom.

First, unplug the refrigerator.
Next, remove everything from the
freezer compartment. Pull off the
knob from the air control which is on
the back wall of the freezer. Then
pull the plastic air-control cover off.
Remove the six visible screws which
hold the freezer Hoor grate down.
Wipe the freezer compartment
breaker trim with a warm, wet cloth
to make it flexible, 2o it won't erack;

BREAKER

To ramove the freerer floor, you musl
remove the two-plece breaker trim {plastic
gtrip usad to reduce heat transfer from the
oulside cabinet to the inner liner). Then
remove two screws (hidden under tha trim)
which secure the freezer floor.

or warm the trim with a hair dryer
before attempting to remove it.
Work earefully when you remove
this trim; improper or excessive ten-
sion can break it. Start at the left
side. Pry the trim out and pull for-
ward. Then repeat this procedure on
the other side. Lift up and pull out

# you have & Queshon abir any Soghance. send Jf
atgng witf the moged and senal numbars. o Anoh-
ance Chinic, Popular Machamcs, 224 Wast 57ih St
New Yook N.Y. 0078 Sory. but leners cannol be
angwargd mdividually. Problerrs of wide viteras? will
be giscussad i Fus ColuTn,

the bottom trim. Next, remove the
two screws (now visible) that hold
down the freezer floor grate. Now
you'll be able to pry up and lift the
grate to get at the debris.

Owven short

We own a Magic Chef electric range
model 156W.20W. The bake element
shorted. My wife turned the oven con-
trol to oFF, bt the element continued
to burn and fravel toward the oven
wall. I had to pull the cireuit breaker
to stop this. The wiring diegram
shows two switches in the thermonstal.
My meter shows 120 v. to ground
when the oven is in the OFF position,
which [ suspect is a fire hozard.
Should [ open the control and repair
it or order g new controf ! —Leon A.
Barefield, Spokane, Wash,

Sounds like you'll have to replace
the bake element along with the
oven thermostat. When the bake ele-
ment shorted, it fused a set of con-
tacts inside the thermostat which
were closed at the time. The thermo-
stat can't be repaired. It is part No.
1B9(-289; approximate cost is $50.
The bake element is part No. 1938-
326; it's about $30,

These parts are available in your
area through Lloyds Sales and Ser-
viee, 1233 North Division, Spokane,
Wash. 89207,

Repairing dishwasher baskets
Reader J. Reback of Blue Mounds,
Wis., tried the following repair of a
worn dishwasher basket with, he
claims, resounding success. He
writes:

“Often the plastic veneer wears
out on the basket tips. We used sili-
cone rubber and pill capsules to
make the repair. Fill halfl of a cap-
sule with silicone rubber, place the
half on the basket tip and let the
rubber cure overnight. The next
time you cycle the dishwasher, the
gel capsule will dissolve, leaving a
new rubber tip.”
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How does
Now stack up?

KENT III
100

TRIUMPH
100s Filter

Cambndge

ALTRA LW TAK 1

100's

At the bottom. smy | _ff

The lowest in tar of all brands. ,

Competitive brand tar levels reflect the lower FR@ B
of gither FTC method or Dec. ‘81 FTC Repart. '.-' R u,d;_ T.nga‘ ‘:’
SOFT PACK 100's FILTER, MENTHOL: 2 mg. "tar”, 0.2 mg. nicoting, "-«-fi'”? N7 !
av. per cigarente by FTC method, e Soke. 7

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.




THE PM GARAGE

CAPSULE REPORTS ON NEW AUTO PRODUCTS

Pliers that stay set

It's annoying to set your adjustable-
jaw pliers down and find them at a
different setting when you pick
them up again.

S0, consider adding Neverslip Pli-
ers to yvour toolbex. Although this
tool resembles the adjustable-jaw-
type pliers, it has a small button at
the baze of the jawsz. When depreszed
against a sprung steel part on the
opposite side, the tool may be adjust-
ed to the desired width for the job.
You can set down or even drop the
Neverslip Plierz and they'll still hold

Adjustable-jaw-type pliers will hold a set-
ting untll you press the releass bution.

the setting—until you press the
retaining pin and readjust the
tongue-and-groove getting.
Neverslip Pliers are available for
about $14.95 from Neverslip Tools,

Route 3, Box 280, Alvin, Tex.
T7611.—Joel Breault
Battery tester

There is absolutely no safe way an
automotive hydrometer will work on
a smaller motoreycle battery. How-
ever, the Yuasa Battery Corp., the
leading original-equipment battery
supplier for most of the Japanese
motoreyele manufacturers, sells a
special one just for testing the small-

r.
&

er cells.
The Yuasa
battery tester

has five small
colored halls
housed within a

Tester Is made especially for motorcycle
batteries. Positlon of balla showa charge.

glass tube and a squeeze bulb at the
end. All you do is insert the tube into
the battery ecells, and draw up
enough acid to fill the tube. Tap
lightly to remove air bubbles. The
number of floating balls indicates
the charge condition of the battery.
Zero balls floating shows no charge,
two ballz Aoating equals 50 percent
charge and up to five balls Aoating
shows an overcharge. Rinse the
hydrometer with fresh water and
place it back into its protective stor-
age tube.

I found the Yuasa battery tester
at a motercycle shop. It sells for
arcund $2. Yuasa's addresz is Box
1262, Reading, FPa. 19603.—Joel
Breault

Brake cable tool

If you've ever tried to reconnect the
commeonly used, spring-loaded park-
ing brake cable tothe arm, you know
what a struggle itis. The stiff spring
breaks out of your grasp as you're
trying to get the cable pin on the
arm, and in many cases you end up
getting your fingers pinched. A new

Special pllers will compress and hold the
parking brake spring during installation.
pair of specialty pliers eases this
task by compressing the spring and
holding it while you reconnect the
cable. At £9.60, it isn't cheap for
infrequent use, but the safety aspect
is worth it.

The tool is mads by Thexton Mfg.
Co. Inec., Box 36008, Minneapolis,
Minn. 55435.—Puaul Weisaler

Troubile light

Looking for a trouble light that
plugs into a cigaret lighter? There's
a new one put that uses a 15-watt
fluorescent light and does a double-
duty job: With the switch in one posi-
tion and with an amber lens on top,
it flashes to warn oncoming traffic,
Move the switch and change to a
translucent white lens and it glows

Plug-in, fluorescent light doubles as a
worklight and fiashing amergency light.

steadily so you can work on the car
in the dark.

Called the Vital Lite, it comes with
a l4-foot cord, It's $9.50, including
both lensea. It's zold through dis-
count houses and auto parts jobbers
by American Triangle Industries,
6748 Venice Blvd.,, Los Angeles,
Calif. 90019 —Paw! Weissler

Bendable light

Finding a nut or bolt that vou've
dropped into one of today's tight
engine compartments isn't easy,
You can't fit in a conventional drop
light to look, so you poke around
with A magnet and hope. Now,
there’s a new tool that gets around
this and other problems.

Called Bend-A-Light, it's a thin
lighting tool you can bend into

Bendable light rod snakes through crowd-
ad engine boxes and illuminates work area.

almost any shape you need. A mag-
net fitz on the end, 50 you can pick up
the lost part when vou spot it. The
tool also is available with an inspee-
tion mirror attachment so you can
see around corners,

The tool, which lists for 325 (837
with all attachments), is made by
L&W Ine,, 200 South Washington,
Royal 0Oak, Mich. 4B067.—Paw!
Weissler
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Imagine building your own computer
for only $79.95!

That's exactly what you can do with
the ZX81 kit. It comes with all the parts
you need and complete diagrams and in-
structions for m mgetha-r All vou
have to supply is aﬂﬁmng iron, solder,
and a screwdriver. Plus, of course, a little
hit of work.

But you get a lot more than several
hours annlt -building fun. You ?Isugcta
surprisingly pow personal computer,
The ZX81 hooks up toany TV for a 32-
character by 24-line display (we provide
the connecting cables). You can also use a
standard cassette recorder to stare

siagam we provide the cables).

‘Dj important, you get 2 BASIC pro-
gramming lan that"s powerful
enough to enge and interest the
most experienced pro rs. The
ZX81 can handle mu]hdlmensmlal string
and numerical arrays. It has full mathe-

functions accurate to eight deci-
mal places. Single-key entry for every
command. Syntax error , de-
bugging codes, and easy editing. Plus

features that are ideal for creating games,

such as 20 graphic symbols, continuons

display, and random number Tator.

'Fhe ZX81 can be expanded too. You
can increase the memory from 1K to 16K
with our Memory Module for $49.95.
And you get a comprehensive manual
that completely documents the capabili-
ties uff:.l?e Z}gl. andéeachﬁ program-
ming from the ground up.

n short, you get all the features that
have made the Sinclair ZX81 the fastest
selling personal computer in the world,
And you get the satisfaction and fun of
building it vourself.

A few years ago, this lkind of computer
power was simply unavailable to the
ndividual. Even today, most personal
cumpu:ers are too expensive to buy for
personal use.

But the ZX81 kit can be vours for only
£79.95. Take advantage of this unique
offer today. To order, send the coupon
along with a check or money arder. Or for
faster delivery, call our toll-free number
and use yvour MasterCard or VISA.

To order call toll free: B00-543-3000.

Ask for operator §509. In Ohio call: 800-
582-1364; in Canada call: 513-729-4300,
Ask for operator #3509, Phones open
24 hours a day, 7 days aweek. Have your

MasterCard or VISA ready.
These numbers are for orders only. If
gtm {l;lst want information, please write:
nclair Research Ltd.. 2 Sinclair Plaza,
Nashua, NH 03061,

r';}m MEAIL TO: Sinclair Research Ltd |

OTPM | One Sinclair Plazs, Nashua, NH 00061,
| PRICE'  QTY. AMOUNT,
[ZXs1 Kin §79.95 I
| 16K Memory I
Shipping and
| | Hnain $4.95 $4.95 J
l *U.S, dollars TOTAL '
| —1
Nagne l
Address I
——_—

Smelair technology ia abo gvailable in Timen!Sinelaie
eomspaters under a license from Senclair Research Lid.
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LISTENING POST

More new concept cars

Ford continues to generate excite-
ment with a solid stream of interest-
ing new show and idea cars, both
here and abroad.

Latest on the U.S. auto show cir-
cuit i=s thiz front-wheel-drive, Es-
cort-bazed Avant Garde, which com-
bines superslick aerodynamics with
electronic instrumentation, an ul-
traplush suede interior and match-
ing detachable suede shoulder bags
recessed into the doors. Meanwhile,
a larger, five-passenger, mid-engine
aerodynamic concept car called
Quicksilver is wowing attendees at
the major European shows,

And Chrysler is showing a sexy
2+2 sports car based on the fwd
Plymouth TC3 hatchback. Dubbed
Stealth (after the planned “invisi-
ble" bomber plane?), it's designed to
accommodate the turbo engine and
five-speed transmission now under
development—and may or may not
be a styling preview of the real pro-
duction sports car said to be coming
“gsometime in 1983."

GM falling behind?

By the time you read this, the long-
depressed domestic auto business is
supposed to be recovering. If it is,
everyone will be smiling. If not,
there may be agonized auto execu-
tives diving from tall buildings all
over Detroit.

Either way, | don't see how ultra-
conservative, gray-pin-atriped Gen-
eral Motors can maintain its coveted
B0-percent slice of the U.S. market.
Why not? Because, as Avis constant-
ly reminds us, when you're No. 2—or
3, or 4—you try harder.

Not that old No. 1 hasn't been try-
ing. Just that they've been putting
too many of their eggs into the same
tired, old basket: middle-of-the-road,
mid-priced, mid-sized, generally bor-
ing cars. Granted, family-type, four-
wheeled appliances have been the
General’s bread and butter for as
long as most of us can remember.
But things aren't the same as
they've been, and may never be.

When times are tough, it takes
automotive excifement to pry people
loose from their carefully guarded
dollars. It seems that most people
who really need new everyday cars
can't afford them; and those who
merely warnf new wheels are putting
off their purchases until conditions
improve—or until something comes
along that they simply can't resist.

Exotlcally styled concept car, called Stealth, may be a preview of the Chrysler sports

car currently under development. I's powered by a turbocharged 2.2-liter engine.

Ford's idea car, Avant Garde, Is based on the front-wheel-drive Escorl. It features
superslick asrodynamic styling along with advanced elsctronic Instrumentation.

The fact that the only really hot
numbers (other than eertain small
trucks and expensive luxury cars)in
the current GM catalog are the won-
derful new Camaros and Firebirds
ocught to give the corporate manage-
ment a clue. These aren’t especially
fuel-efficient, inexpensive or me-
chanically state-of-the-art. But they
areexciting to look at and delightful-
Iy fun to drive. Lots of people who
don't need these new cars are buying
them anyway—because they want
them,

Yet the eviderce is everywhere
that GM still hasn't caught on, that
it's continuing to conservatize itself
into a corner. Where are the GM
“idea” cars that used to create so
much excitement and interest in
vears past? Where are the high-tech
new engines? The startling hard-
ware and technology innovations
that get people talking and walking
into the showrooms to see what's
what?

Seems Ford and Chrysler are mak-
ing all the news these days. It took
poor, old Chrysler to invent the
affordable four-cylinder perfor-
mance car (Charger 2.2 and Turismo

2.2} and to reinvent the American
convertible. It took Ford to put
America openly back on the world's
racing scene and the convertible
configuration back where it be-
longs—on the youth-oriented Mus-
tang.

The only truly modern engine on
GM's shelves iz an overhead-cam,
L&-liter Four being imported in
small quantities from Brazil for the
nice but anemic J-cars. GM's idea of
a convertible (so far}is an expensive
Buick Riviera conversion for mid-
dle-aged doctors and lawyers. GM's

[Please fum o page 24)
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If you think STP
is only forracing cars...
think again.

STP was born on the racetracks of America. 2. STP PROTECTOR/BEAUTIFIER.
STP-The Racer’s Edge® throughout the world, STP Protector/Beautifier, with its exclusive
And from that discipline... where performance is "Sunscreen” formula, protects your car’s
all that counts...STP brings a complete fine of vinyl, leather and rubber surfaces against
Perfarmance Products to your car Where fading. drying and cracking. It actually
performance is alf that counts, too. screens out the sun's harmiful ultraviclet

STP Perforrnance Products. Designed to help rays. STP Protector/Beautifier.. . because
you get the best out of your car for a fong, long the STP shine means protection.
time. _— =X

On the world's racetracks. On the world's el
roads. Wherever performance counis. T =

STP s there. Salisfaction guaranteed. <,

3. STP GAS TREATMENT.
STP Gas Treatrment tunes-up your gas. ..
no matter what grade gasofine you're using.
Used reguiarly it keeps water from building
up in yvour tank, helps clear vour entire fuel
line and cleans dirty carburetors... for

better performance and better mileage.

1. STP OIL TREATMENT. Even the best motor
oils begin to lose their protective properties
under the high engine heat of everyday driving.
That's where STF O Treatment comes in. it
gives your oil muscle. 5TF's special polymers flax

with heat. .. strengthening the film between vital

rmoving parts, just where it'’s needed. 4- AND OTHER PERFORMANCE PRODUCTS,
Introducing STP "4, Specially formulated The lineup goes on and an.. Motor O, Airand

for today's 4-cylinder engines that work harder, Oit Fitters, Larburetor Cleaner, Diesel Fuel Treatment,

rev highar and run hotter than larger engines. PCV Valves, Breather Elements, Foaming Engine
Whenever you change or add oll, get Degreaser and more. All consumer-praven. Alf

STP Oif Treatment ... in oniginal or new satisfaction guaranteed or your money back. If the
d-cyhinder formulas, And give your oif muscle. brand name is STP you'll get proven performance.

Depend on STPproven performance. G

2 1962 5TP Corporabion, an ESMARK Comparmy Fort Lavderdale, Flonda 33310 -




DETROIT LISTENING POST
(Cantinusd fram page 22)

idea of getting back into racing is to
loasen its reins a bit on the divisions
providing back-door assistance,
while maintaining the tiresome
“"we're not involved” public pos-
ture.

Chrysler's about to start building
itz own five-speed manual tranzax-
les for its small fwd cars, while GM's
Chevy Div. says it's still “thinking"
of doing the same. Chrysler's work-
ing feverishly on a turbocharged
small sports car, while GM (as thisis

written) continues to delay Ponti-
ac's exeiting mid-engine P-car and
Buick's Mercedes-type luxury two-
seater,

Ford's going whole hog on grace-
ful, rounded, ultra-aerodynamic
styling for large and small cars
alike, while GM Design (based on
sneak pictures ['ve seen) continues
to pen conservative, square-roofed,
family sedans and “personal”
coupes for the foresecable future,

Perhaps I'm overreacting. Maybe
I"'m all wrong and they're dead right
to drag their feet, conserve their
money and take nc chances, But {(as
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= PUT YOUR
¥-ACTO BLADE

= TO THE TEST

IF IT CAN'T CUT IT
«~CHANGE IT

The diference between a dull X-Acto Blade
andd a sharp one can't be seen. Until it shows
up in your work. But betore that happens, take

a minute to toke the X-Acto test.

the mogozins.
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X-ACTO

MO FINE
FOINT BLADE

are sold

Put new life
I.n your X-Acto Knife.

THE X-ACTO TEST:

1. Put the magearine down, face up. 2. Put
pour X-Acto Blads on the dotied ine and
cut along the border. 3. Remove this ad.
4. If your blade didn't cut through thiee of
more pages, teplace it If it did, replace

Your X-Acto Blade s dezigned to make the
cleanest cut undar the least pressure. When
it takes work to malke it work, change the
blads. And remember: Your X-Acto KEnifa

iz indispensible. But
your X-Acto Blode is con-
venienily disposable.
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types and package sizes
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Lee lacocea likes to say), if you stand
still in the middle of the road these
days, you're going to get run over.

Smart suspension coming

From the future file comes word
that Britain-based auto supplier Lu-
cas Girling Ltd. is developing a
sophisticated, electronically econ-
trolled strut suspension that main-
tains proper ride rates and heights
at all four corners under all
conditions.

Called the Lucas Girling modu-
lated ride suspension {MR3), it's
smart enough not to overreact to
transient responses from bumps,
sharp corners and sudden changes
in load, and is said to be capable of
eliminating heavy, load-carrying
suspension springs altogether.

Along the same lines, Mercedes-
Benz is working on a computer-con-
trolled suspension system. By using
sensors in the suspension, a comput-
er works the “active" hydraulie
shocks for best traction under any
econditions.

Plastic engines?

And Ford says it's serious about
developing engines made 1arge1}' of
fiber-reinforced plastie, testing
them first in race cars and putting
them into production cars by the
late '80s. The company's Special
Vehicle Operations (SV0O) group, re-
sponsible chiefly for racing and hot
street-car programs, is working on
several configurations with the en-
gine'sinventor, Matthew Holtzberg,
and his firm, Polimotor Research
Ine. in Fairlawn, N.J.

The experimental Polimotor en-
gine has metal combustion cham-
bers and eylinder liners and ceramic
piston crowns, but most of the rest of
it is composite plastie. A current 2.0-
liter Formula Two racing version
weighs just 152 pounds, yet puts out
318 hp at 9,200 rpm. Holtzberg says
his firm has already sold "“thou-
sands" of compozite connecting rods
and pushrods to the high-perfor-
manece market in the last four years.

AMC four-cylinder engine

About a year from now, American
Motors will begin pilot production of
its first four-cylinder engine, slated
for use in '83-model cars and Jeeps.
Essentially the company's rugged
4.2-liter Six minus two cylinders, it
will be & very large Four at about 2.8
liters and will replace the Pontiac
2.8-liter currently standard in all
AMCs except “senior” Jeeps.

The all-new '83 fwd cars being
jointly developed by AMC and its
French partner, Renault, will use a
much smaller, Renault-designed
four-cylinder, however, b
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YOUR FREE CATALOG,
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DR Industries, Inc., Dept. PM-T82
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organized sets . or individually in bulk lots. All illustrated full size. All industrial
quality. And all at a fraction of normal prices. Catalog shows how 1o select and
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Fmd Motor Company 1s bd.(‘]-. In racing
after ten years. Challenging the highly
sophisticated Furopean and American cars
that compete on tracks across America,
from Connecticut to California.

But we're not going racing like we did in
the sixties. This is a small team with a small
budget. And a small car. A specially pre-
pared and modified Ford Mustang with a
modified 4-cylinder Ford Fiesta engine.

| Last season we won two races out of five,

leading home 6 and 8-cylinder cars. Not
through any cutright power advantage, but

. -H-..!-ji'

e P -'f - --:-._ & i

through subtle, skl][ful t‘*nglneermg FDI:
example, we used turbocharging and
4 valves per cylinder to produce a
staggering 560 horsepower from the
small 1.7 litre engine. Which gives the
Mustang a top speed of 185 mph. And
because we made the Mustang light
and efficient, it was more nimble around
the corners than its heavier competitors.
But highway drivers will benefit
most from our return to racing. Because
when you learn how to improve a car’s
performance on the track, you can apply




T r— : __ Get it together-buckle up.

that knowledge to improving your road turbocharger and the cylinder head, which
cars as well. And that’s exactly what we're  significantly improves horsepower.

doing. Next year's special high-performance ~ We are building these cars with you in
turbocharged Ford Mustangs will feature mind. Because people want cars that pro-
refinements we learned in handling and vide all-round performance efficiently, cars
engine performance. Such as the use of that are fun to drive. Coming in first on the
modified low pressure gas-filled shock track is important. But using what we learn

absorbers, and the positioning of from racing to build better road cars for

an intercooler between the you is really where we're winning.

There's A Ford In America’s Future.




WORKBENCH
PVIEXAMINES PRODUCTS AND SERVICES

Waterproof patching compound

This new patching compound dis-
places moisture chemically as it
cures, making bonding possible even
in the presence of water. This per-
mits such work as plugging dripping
water pipes without draining the
system and patching cracks in leak-
ing basement floors and walls. Since
it alsa works completely under

New two-part patch-
ing compound Is for-
mulated 1o cure and
bond in presence of
water. To use it. mix
equal quantities from
both tubes and apply.

water, it can be used on full swim-
ming pools. The kit contains a pair of
2-pz. tubes and sells for $8.95 post-
paid from Arthur L. Shapiro Asso-
ciates, 315 Heatheote Rd., Scarsdale,
N.Y. 10583.—Rosario Capotosto

First-rate honing tool

This pocket-sized honing teool is a
whole new idea in sharpening.
Called the Brass Rat, its retractable
tungsten carbide rod has a ridgped
cutting surface that shaves away
blade metal without the use of hon-
ing oil. The tool can both shape and
hone a blade by changing the pres-
sure of the edge on the rod. Smooth
oval strokes are recommended along

Honing teol has a brass chuck, hardwood
handle, retractable tungsten carbide rod.

e '
b L :

Use firm, oval strokes from tip to tang to
shape biade, lighter strokes to hone.

the full blade length. When the edge
is sharp, loosen the chuck and slide
the rod back into its hardwood han-
dle. The tool is available for $29.50
from Brass Rat Industries, Box 187,
West Seneca, N.Y. 14224, —8S.W.

Heavy-duty shop knife

Though constructed of plastic, this
knife is extremely rugged. It feels
particularly comfortable in the

hand, and changing blades is literal-
ly a snap. All you do is advance the
multiple blade a notch, then break
off the old one, using the tool's end

! '...._.'g-u s
Well-made utllity knife is comfortable in the
hand and has elght-piece razor blade.

JUE R N
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When blade dulls, remove knife end cap,
place over used section and break off.

cap, as shown. The knife also boasts
a safety lock that secures the blade.
The KDS-HiCutter GC-401, $6.75 in
hardware stores, is from Anderle
Sales Inc., 3189 Sechelt Ave., Coquit-
lam, B.C., Canada V3B 5XB.—H.W.

Outlet protectors

These electrical outlet protectors
are designed to prevent small chil-
dren from inserting objects into an
outlet and suffering a potentially
dangerous shock. Made of white
plastic with hard-to-grip edges, they
just push into prong holes and

Plastic plugs prevent small children from
inserling objects Into elecirical oullets.

remain firmly in place. Manufac-
tured by Stanley Hardware, Dept.
PID, Box 1800, New Britain, Conn.
08050, a package of six sells for §$1.55
at hardware stores.—S.W.

Home and shop updates

We were recently informed of a
potential safety hazard in some
200,000 rotary tillers sold between
1963 and 1980. Made by the Roper
Corp., they were marketed through
independent dealers and Sears, Roe-
buck and Co. catalogs and stores. All
were two-speed, stick-shift models
with one of the following numbers
stamped on the nameplate: 917,
D84351 RO, DB4351 R1, Da4361 RO,
DE4361 R1, D54252 RO, D54252 R1,
D44152 RO, D44152 R1. To correct
the faulty clutch-locking device,
write to Roper Corp. Dept. PM, Box
867, Kankakee, Ill. 60901 for a free
repair kit.

In our story & Lathe Chisels You
Can Make From Servap (page 104,
Feb. '82), we recommended lightly
grinding a file on the side of a grind-
ing wheel. We have since been
informed this is unacceptable unless
your wheel was designed for such
use. If yours isn't, you can still make
the chisels by deing all grinding on
the wheel edpe. o

It you've comae Bcross 8 new product with
some speacial lealuras, lal s know abouwt it
Write to PM Workbench, Fopular Mechan-
ics, 224 Wes! 57th 31, New York, NY. 10018
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WHETHER YOU DRIVE

A THING OR A BRAT,

A SPIDER OR A BEETLE,
. ‘.'\J e — i,

LE; = 5 I"I'.....-, s ]
= . : l:--.'.a-_ :l:r '.- - ~ - |_~
@ Vi@
; i . il | |""'E' 'I . L]
iy

A RABBIT OR A FOX,

=
T - L r s = N
'
' Ly 3
. - s
i /
™

NAPA HAS YOUR IMPORT PART!




he day was so long ago, it may be blurred
by the years.

Was it a day as gray as the clouds or was it a
day as gold as the sun? And exactly how long
HET WHS it?

It’s difficult to say. You were, after all, only
a child at the time. And yet, you experienced a
moment like no other moment in your life.

Suddenly, it was as if the world were in your
hands. But there was no clap of thunder. There

was only silence, for you were alone with nothing

more than a printed page when you made an
awesomne discovery: you conld read.

The words and sentences were simple
enough, and even though they came slowly at
first, the wonders of storybook friends such as
Alice, Dorothy and Christopher Robin were
just around the corner.

So, as time went on, were countless writings
to move your mind, tug your heart and capture
your imagination, for the power of the printed
word had become forever yours that day nearly
a lifetime ago. And the more you have made
it yours through the years, the more it has
changed the way you have lived and learned
and hungered for more.

Americans by the tens of millions share the

Nothing opens your eyes like a magazine.

T'hemost
-opening day
your life

A

same insatiable hunger for new information,
new ideas and new ways to understand the
ageless mysteries around them and the
uncharted depths within them.

The more innovative their lives become and
the more sophisticated their technologies
become, the more they seek out ideas on every
conceivable subject from arts to sciences and
from politics to economics.

Does it surprise you that they depend on
magazines more than they depend on any other
sources of information for those precious
breaths of fresh air we call ideas? It doesn't
surprise the magazines of America. Today, they
are more successful than they have ever been,
because they are more challenged and more
rewarded by their readers than ever before.

There are more than 10,000 magazines
across America today, and while no two of them
are quite alike, all of them have one thing in
common.

They know that the essence of a magazine is
to go deeper than the clamor and clutter of daily
events, to strike a unique chord with its
readers, and to touch them, one by one, with
insights and inspirations that will open their
eyes again and again.

This message is one in a series from America's magazines.
£ 1981 Magazine Publishers Association, Inc. 57§ Lexington Avenue, MNew York, N.Y. 10022




As is occasionally done here, we'll tell you what this
is not: It's not a collision between two or more bi-
cycles. And it's not the property of Ringling Bros.,
Barnum & Bailey. To see how it works, turn the page.

Early birds

An organization called the American Society of Aero-
space Pliots (1305-1 Remington Rd., Schaumburg,
Il 0195) has opened a school for spaceflight—
commercial spaceflight. And they're not kidding,
according to ASAP chairman David C. Koch "Wa
want to prepare airline pilots to operate commercial
spacecraft,” Koch says. "Some people say it's 20
years away, but it's not—it's two or three years,”

The ASAP ground school is seeking inguiries from
holders of commercial and private pilots' licenses
who are interested; the program includes home study
courses, seminars, lectures and field trips (including
time in a Space Shuttle simulator), and is based on
MNASA astronaut training.

Heat’s on
Washington

Whether the indifference was intended or alternate
energy planning just got lost in the shuffle of the
Reagan administration's priorities, the effect has
been a real turnoff for the budding solar industry
and related interests. Recently, a national coalition
of energy-concerned groups that included the
Cousteau Society, National Audubon Society and
other environmentalist interests joined with the
solar lobby to denounce Washington's failure to
provide leadership—read “funding” —for energy
alternatives.

People in the solar hardware business have an
even sadder tale to tell: While passive solar design
is spreading to the extent that a limited residential
construction complex can accommodate it, the ac-
tive end of solar energy (with the exception of
occasional photovoltaie experiments — see page 110)
has practically gone underground. As a milestone
worth noting, the company that made the solar
collectors installed with considerable fanfare on the
White House roof a few years ago in the Carter
residency is no longer in business.
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Whatsit revealed

“Aerodynamically, its a mess,” says
& Robert Barrett, the winningly candid
a developer of the Barrett Side-By-Side
¢ Bicycle. But it does have an advantage
i (see photo) over conventional tan-
dems, in that the rider not in control
(right side} needs absolutely no skill
other than that required to hang on.
The problem of balance is not what it
appears, weight diflerentials of 100
pounds or more between riders are
simply a matter of a few degrees’ lean,
which puts the center of gravity over
the wheels. A lightweight, 40-pound
version sells for $1150 (load limit:
375 pounds), and a less expensive,
balloon-tired model 15 also available,
Barrett Side-By-Side Bicycles is in
Angola. N.Y. 14006.

AR,

m-{_. hbs «

In an effort to develop biological agents that will replace toxic chemical
pesticides, U.S. Dept. of Agriculture researchers at a project near
Columbia, Mo., are pulling out all the stops. To wit, a adio-controlled
model plane, piloted by members of a local R/C club, is being used to
“bomb"” selected areas of an experimental cabbage patch with a spray
containing viruses.

The viruses infect only the larval offspring of the cabbage looper
moth, which then become food for other parasites and pests. The object
is to check the eflectiveness and spread of viruses released in specific
local areas.

Perhaps cabbage loopers may learn 1o take cover, or evacuate, when
they hear the sound of an approaching aircraft. If that happens, how-
ever, the scientists may bring into play their deadliest weapon yet-stink
bugs, trained in the laboratory to deliver the virus.
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Cantral span of Houston Ship Channsl
Bridge s built out o meet adjeining sec-
tions. It openad in May,

The recently completed Ship
Channel Bridae near Houston al-
ready has an interesting history:
Its construction included two 750-
foot box girder spans, the largest
ever made in this hemisphere and
the fifth largest in the world.

While this technique has been
commonly used for decades in
Europe, it is still considered inno-
vative in the United States—and
the Ship Channel Bridge was the
first erected here using American-
supplied equipment. The necessi-
ty for keeping the channel below
open to navigation while the central
span was being constructed made
the process—called “cantilevered,
free-balanced, cast-in-place con-
struction"—mandatory.

On top of each of two, 200-foot-
high piers, freeway sections were
laid down, virtually balanced, and
then extended to connect with
each other and the shore-based
sections. This required movable
forms into which as much as 110
cubic vards of concrete were
poured, adding up to 15 feet at a
time on alternate ends of the road-
way. This actually deflects—bends
—the pier. And when the form
travels to the opposite end for the
ensuing pour, it straightens back
out again.

This balancing act was done over
and over again until 750 feet of
roadway were extended over each
pier. If anything had gone wrong,
you would have already heard
about it.



Low-Cost Gas Saver

B penirmae

Now Marketed

PATENTED WATER/VAPOR INJECTOR HELPS ELIMINATE PING, HELPS REMOVYE
CARBON, INCREASES HORSEPOWER, EASILY INSTALLED, GUARANTEED

DENVER—The Copley News Service re-
ported that a U. 5. Patemt has now been
issued to Wm, Trevaskis, veteran electrical
engincer, for his Vapor-Jet® water, vapor
injector {Pat, #4,119,062).

Trevaskis has developed what can
amount to a |5 cents per gallon “rebate”
potential on gasoline by designing a low-
cost injector for all domestic and foreign
cars, vans, light wrucks, and RVs.

People have noticed or vears that their
car runs better on a cool rainy day. Vapor-
Jet® gives a constant rainy-dav effect to the
engine. The water injection principle was
used during World War 11 to give combat
aircrafl increased power and speed.

Trevaskis® new Vapor-let® is one of the
least expensive on the market (52995 +
£3.00 shapping and handling) and can be
easily installed even by a novice in 15
minules,

The ¥Yapor-Jet® has an unconditional
60-day guarantee, If forany reason you are
not satisfied, you may return it within 60
davs of the day you installed it fora 52995
refund.

How does the Vapor-Jer® System work?

Vapor-Jet® operates very simply with no
moving parts 1o wear oul. It uses engine
vacuum to pull outside air through a reser-
vair contaiming a water methanol mixture
which is attached to the car under the
hood, This causes the Tuid to bubble and
splash forming a mist of water droplets and
vapor in the upper part of the reservolr.
The mist is then drawn by vacuum through
a hose which is connected to a manifold
suction hose. The connection is made very
simply by our patented injector nozzle
which contains a regulator to allow the
right amount of mist to pass into the com-
bustion chamber,

Will Vapor-Jer® help eliminate engine ping
and dieseling?

Yes. The introduction of this mist into
the fuel mixture has a cooling effect that
increases mixture density, extends the
burning rate, and improves combustion
efficiency. This has the same effect as in-
creasing the octane of the gas which helps
eliminate the engine-damaging ping that 1
a problem 1o many vehicles because of the
low octane gas sold today. The mist also
helps remove the mileage-destroving car-
bon from the spark plugs and eylinder
walls and keeps 11 removed. All of these
effects together with the fact that water,
when it turns to steam. expands | 700 times
(the principle used in the steam engine)
gives your car more horsepower (SAE Bul-
letins #690018 and #215),

How much mileage increase i expecied?

Milcage improvement may vary due to
vehicle, driving habits, geographical area.
and weather conditions—but we guarantee
your satisfaction or your 529,95 refunded,
no questions asked.

Vapor-Jet® can improve your mileage in

three ways: First, moisture actually causes
the gasoline to burn more elficiently.

Second. Vapor-Jet® also allows in many
cases the possibility of spark advance with-
out ping. This can also increase gas
mileage.

Finally, by helping remove mileage-
destroying carbon from spark plugs and
cylinder walls, Yapor-Jet® helps restore
and keep vour car in [resh tupe-up
condition.

A recent study of about 3,000 cars by the
LS. Dept. of Transportation shows thata
startling 70% of the spark plug sets exam-
ined were in poor cnough condition to
cause one or mare of the following spark
plug induced performance problems: High
fuel consumption, miss f[iring, engine ping-
ing, surging. hard starting and/ or stalling
and an increase in hvdrocarbon emissions,
One reason for spark plug failure is fouled
plugs caused by carbon or oil (DOT
Report #PB301062).

IT carbon is causing a problem with your
spark  plugs. certainly the carbon-
removing feature of Vapor-Jet® has the
potential to further increase your mileage,
Also, the removal of carbon from your
engine can potentially have a money-
saving benelil of longer engine life.

Will Vapor-ter® fit all cars, and is it easy to
install?

Yes. The same kit fits all cars and con-
tains everything needed. It will work on
fuel injection, cars withsuper chargers, ro-
lary engines, and catalytic converters. It
will work with leaded and unleaded gas,
gasohal, or propane burning cars. Simple
installation instructionswith a diagram are

i ; »
included. Simply take an ice pick or drill
and make a small hole through any intake
manifold suction hose (Le. PCV hose,
etc.). Screw the injector nozzle into the
hole. Mount the reservoir. Use the hose to
connect the reservoir Lo the injector nozzle.
Can Vapor-fer® domage my engine or
couse rust?

Absolutely not! Vapor-Jet® coals down
the fuel air mixture giving a better burn
and suppressing ping, thus extending your
engine life. The mist that enters into the
enging turns immediately into vapor. The
excess exits out the exhaust similar to driv-
ing on a rainy day.

What is the purpose of the methanol
V.IM. (vapor infector mix)?

The reservoir measures 3% = 5ig = Ti4
inches and holds just under 4 gallon. A full
reservoir should last 700 to 1,100 miles.
Methanol (wood alcohol) is mixed with
water mainly to prevent freezing and 1o aid
in combustion efficiency. It is easily and
cheaply found almost everywhere in the
farm of windshicld washer solution,

For purchase or further information,
write or call Progressive Energy Corp..
3148 S. York., Englewood, CO  &0110,
(303) 762-1385, or call toll free (BO0O) 525-
3‘624. DCrealerships available. (Offer void in

Al)

Enclose $39.95 = 5300 shipping sand handling.

O Chect Ocop O via o Masterard
Lard o f.l.p Dhate

Same

Addrgn
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Six-ring circus

At abaut 10,000 miles, ! found oil cor-
ering the six-cylinder engine of my
18580 Ford Ecomoline. The problem
wies traced to eracked ving londs in
four of the pistons, All six pistons
were reploced, but at 17000 miles
Sour of them sucewmbed again, This
time, pistons were reploced with
“rrend i fred™ wpits,

My Ford dealer can't explain
what's been happening, but he soys
“modified” piztons should prevent a
recurrence. 'm dubiows, M'moalso
worried. Do you have any advice to
ease my mind? —Kevin Kelly, Ath-
ens, N.Y.

You'll just have to wait and see
what happens. Ford says the origi-
nal pistonsinits 8.9 to |, six-cylinder
{eaines are failing becauge people
are advancing ignition timing be-
yond the recommended setting, are
disconnecting the EGR system or
arve running the engine with an EGR
ayvstem that has failed.

According to a Ford spokesman,
the ring lands of the original pistons
aren't thick enough to resist pres-
sures created by advanced timing or
an inoperative EGR.

“"New pistons with thicker lands,
which are announced in technical
service bulletin 81-14-6 (7/15/81),
have been successful in eliminating
the izsue,” he ¢laims,

That may be so, Butif [ were vou, |
wouldn't take chances, Keep timing
where it's supposed to be and make
gure the EGR syastem is working.
This way, vou'll have a leg to stand
on when looking for compensation if
the “modified"” pistons wipe them-
selves out,

If your EGR valve has failed or if
your timing is advanced too far,
vou'll hear audible ping under light
throttle aceeleration. Continuous
aundible ping or spark knock will
eventually damage the ring lands of
any powerplant.

Back on the trail

fn the article Driving The '82 GM
Cars by Mike Loanow (poage 92, Oet,
‘W1, a statement was mode that the
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FoO-R4 awtemalic overdrive trans-
mitggion was not suitable for tratler
towing, becanase i does not provide
engine hraking whife coasting.

This ts not an accirete statenent
and could mislead someone inferesi-
ed in purchasing e vehicle with this
fransmizgion for such o purpoge.

Broking ix provided in fourth gear
with the shift selectorin the overdrive
posttion., However, because of the
overdrive ratio (6964 to 1), it won't
feel az effective as a nenoverdrive
tranamisgion,

It should be noted that coast brak-
tng will mot be provided in first, see-
ord or thivd gear if the overdrive
e (3 selected [ hraking ta desired
tri qny of Hhese pears, Hie shif? selee-
tor should be placed in drive range
No.d, 2orl. Thiz aflows the overrun
cluteh to appfy, and normal braking
to be obtained. —Ronald J, Polomsaki,
Pinckney, Mich.

Mr. Polomski is an engineer at
General Motors and was instrumen-
tal in developing the T00-R4 auto-
matic overdrive tranamission,

Dice rolls a seven
i intervested 0 vepaiving o chip
mitcle by o stone thrown against wy
carindshield. (31t possible 7 —=Mike
Lee, Muncie, fad,

This 15 your lucky day, Mike. It's
possible and desirable to repair a
chip before it works its way into a
erack. Onee that happens, therea's no
way to save the windzhield.

| recently had oceasion to use a
windshield repair kit put out by
Clear Star Produets Ine., 475 Mon-
tauk Highway, East Morichesz, N.Y.
11940. It worked nicely for me (see
The PM Garage, page 53, Feb, "80).

The repair material is a two-part
resin liquid that's mixed together by
emptying two small syringes into
one large syringe. The resin is then
injected into the chip with the help
of a template: it cures in about four
hours.

Keep in mind that this kit works
only on windshield chips up to the
size of a quarter. It won"t fix a crack,
50 don't waste your money trying.
The kit costs 316,05,

Mort writes a letter

Dear Readers: Unfortunately, Dr.
David Hanselman of DeWitt, N.Y,,
found out that [ haven't just been
clicking my choppers about keeping
yvour eyes on the rubber boots that
cover the constant wvelocity (CV)
joints on front-wheel-drive cars. He
learned the hard way what I've
warned you about several times in
the past.

One day, Dr. Hanselman discov-
ered that the boots on his 1980 Suba-
ru GL had cracked (at only 14,000
miles) and read dirt had damaged
the CV joints. 1t cost him 3305 to
make repairs.

“I've learned there have been at
least 30 cases of failed boots in the
Syracuse area, and there are a
known 70 cases in Vermont,” he
sayvs “Perhaps vou would like to use
your column to warn Subaru owners
af this problem.”

Sure, but | won't pick on Subaru.
Every front-wheel-drive car 1= a can-

(Féase furm o page J36)

Sideways is the right way

Wis., relates. "To avoid more damage, |
had 10 move the car sideways.

‘I cut ane 2-1t. pene from a closel pole
and fiva 2.0 pleces trorm old broom han-
dies. | jacked up each wheel and placed
three rollers lengthwise under each
fire.

‘The ciosel pae rofler—the one
having the larger ciameter—is placed
closest 1o the garage door frame. This
prevents (hé car from rolling in that

“Iran the fender ol my car up againg! the garage
door frame,” J.F. Lyden of Menomones Falls,

P CAR CARE

= [C ] B

dirgclion.

| lowered the car on the rollers and
Inen eased it sideways. |t moved 4
mches, which was enough to et me
drive it forward without gamaging the
¢ar's side ang.or hie door frame.”

e
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Dunlop
LightTruck Radials |

If you carry your livelihood in the back of your plies that absorb road shocks. Job after job they
truck, you need tires that work as hard as you do. deliver comfort, control and easy handling.
Dunlop light truck radials. Day in, day out they Theie's the Gold Seal LT Rib... . &6 &l i

z - _— position
deliver cost saving benefits and dependable highway radial with a wide five-rib tread pattern.

perforrance ... but that's what you'd expect from
one of the pioneers of light truck radial tires
in America.

Dunlop radials stretch your tire
buying dollars with longer tread life
than bias ply tires. And, the lower
rolling resistance of radial
construction means fewer stops

Or the Gold Seal LT Traction . .. a rough road, bad
weather, mean condition workhorse with a wide,

deep traction tread for on and off
road service,

¥ The Gold Seal LT Rib and Gold
|  Seal LT Traction ... use them
in sets of four, or in tandem
with the LT Rib on the front

at th !

e.gaapump and the LT Traction on the
Out on the job, Dunlop light rear. Either way they'll work as
truck radials keep working from hard as you do.

sun-up to sun-down with twin

steel belts that protect against road :
hazards; sidewalls that resist cuts, bruises
and abrasions; and dual polyester body

DUNLOPr
For the lorxg run

Durilogr Tire & Rubber Corp, Buffals, New Yark 14240

Dunlop light truck radials. Built
. tough. Built smart Built for the
LT RIB LT TRACTION  way you work.




CAR CLINIC

(Conbnuwsd from page Jd)

didate for this expensive repair,
which only a frequent inspection can
help prevent. Get under the car
every 2,500 to 3,000 miles and see if
the boots are cracked or torn. If so,
replace them pronto, Now, you've
been warned—again. Yours truly,
Maort.

Skunk works

The absence of a screen over the air
vent in front of the windshield on my
1878 Ford Granada Ghia has raised
a stinking problem. Leaves fafltng
into the vent rol and then il the car
with an odor when [ use the aiv con-
ditioner, heater or defroster. The
dealer has told me to park away from
trees, but that's gifly. 12 there a sensi-
ble sofution? —Carl Schultz, Rogers,
Ark.

Yeah, Carl, but | don't know if
vou're going to like it any better
than the one suggested by the deal-
er. You should use a strong spray of
water from a garden hose to period-
ically flush the area where leaves
and dirt fall. That's the only way 1
know to get rid of leaves and dirt
that fall into a cowl area which isn't
screened. [f any reader has a proven

solution to  this
doesn’t), Carl and
know about it.

problem  (Ford
| would like to

Doubting Thomas

The dealer keeps telltng me that the
lowd growling woize | hear when
gtarting the diesel engine of mp 88
{hievealet s |'|l.-r1rrn‘f-'rinf!’r‘ of fhix

engine, bt Fee gol owey doubis, f

h“l'{"“lr II’II-I"HI"ir il Cir u'il’.\lr 1] ”Ilt"h‘!‘ll
ERgLae !u'_r'-u'r thig, butl nowpe u_r' M
gaseline engines ever started this
wityg, C'owld the dealer be pight f—
Toon Fox, Carligle, Pa.

Not unless he's taken steps to =at-
isfy warnings issued by GM about
atarter motor problems with 1982
13- and 5.7-liter diesel engines,

He should conzult Chevrolet zer-

Few, but mighty

air-gry every 30,000 miles, In 1978-80 mod-
alg, replace the flow contral valve at 30,000
miles. The 1281 3M diesels. except those
pullt for sale in California, and all 1882 mod-
eis have a crankiase depression ragulator
This part is not fo be serviced or replaced.

1582 diasels use a modified PCV system.
On these cars, gases are drawn from the
valve covers through a crankcase depres-
sion regulator vatve (CDRV), a fairy largs,
kettle-shaped device. You can wash the yen-
tlation fiter, but don’t allow any sobient to
come in contact with the CDRVY.

A diesal enginge doesn'l have as many axiemal emissions con-
trols as a gasofine engine—only posilive crankcase ventilation
{PCV) and exhaust gas recircutation (EGR) sysiems.

PCV systems, in particular, require attention, One of the most
serious problems caused by a restricted PCY system is loss of
oil. The most elaborale satup is in GM VB and V6 diesals. shown
here, You should wash the breather cap and ventilation fiiter
assemblies In cleen, nonflammable solvent and let tham air-dry
avery 15,000 miles, Aeplaca the breather cap and wash venl-
lation pipes in clean. nonflammable solvent and let them

MAIL NOWII

O ¥isA O MASTERCARD [ MONEY ORDER

The only machine buill with:
A& ALL CAST IROM TABLES
B. HEAYY DUTY DESIGMN
GC. 2 M.P. ELECTRIC

I--------------"------------ﬁr1

YOUR NAME H
ADDRESS 1
ciTY STATE 2ip :
PHONE | ) BEST TIME TO CALL 1

|
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MOTOR
D. BUILT AS AN INDUSTRIAL MACHINE
ONE PLACE FOR ALL YOUR NEEDS . ..

SAVE $251. Today

Spacial oler good thru tha 30th of the moanih.
DMLY § 908,
CALL NOWI (1-800) 421-2467
Toll Fres Information
in Calitornia csll collect [213) 548-0781

MASTER WOODCRAFT CO.

Diw. of Amarncan Machine Co.

800 SPRUCE LAKE DRIVE » P.O. BOX 860
HARBOR CITY (Loa Angeles), CA 80710

Dwabarship Avaitabla




vice bulletin 82-T-8, Because thisisa
new-for-'82 gpear-reduction starter
motor, some bugs had to be worked
gut in production. Before they were,
a number of these starters got into
the field with an incorrect clearance
between the HAywheel ring-gear
teeth and starter drive gear,

Have the dealer remove the start-
er and install .015-in. shims (part No.
LOD0B053) where the starter mounts.
[f shims totaling .045 inch don't
solve the problem, he should replace
the starter-drive housing (part No.
1972698) and center bearing support
(part No. 1972700).

It's possible that improper mesh-
ing of the starter-drive pear teeth
has caused the starter-drive hous-
ing to break, so the dealer should
look for this and replace a damaged
housing. If the housing is broken,
the reduction drive gear and starter
armature may have been damaged.
Ask him to check.

Let me caution yvou about one
more thing. If your car has a 5.7-liter
engine and the dealer looks for the
part number for a gear-reduction
starter motor (part No. 1908552) in
his 1982 5.7-liter engine parts manu-
al, he's not going to find it. This part
number is listed only in the parts
manual for the 4.3-liter diesel. Don't

let him put you off because of this,
That gear-reduction starter motor
is used with 5.7-liter diesels.

By the way, this information ap-
plies to all 1982 GM cars having 4.3-
and 5.7-liter diesel engines.

Gasket case

The $18-cu.-tn. V8 engine af miy 1978
Plymouth Volare station wagon has
developed a recurrving problem. At
about 17000 and 27000 miles, the
intake manifold gasket fatled, What
can [ do about this?—George A.
Jogeph Jr., Omaha, Neb,

First, I'd check the PCV system to
make sure it isn’t clogged. The
crankcase must vent itself to pre-
vent excessive engine pressure.

Chrysler has issued a new rubber-
impregnated cork gasket that holds
up better than the original. The one
for your engine is part No. 3837605,
A new pasket was also issued to
replace the foam intake-manifold
gasket in the 360-cu.-in. engine. It's
part No. 3514187,

GOT A PROBLEM WITH YOUR CAR?

Just sk Mort about it Send pow question fip e Car
Clinic, Popular Mechanics, 224 Wast 57th 5. New
York, MY, 10019 White lefters cannal be answared
incividyally, profdems that are of genaral irferest wil!
b pubilished in the Column

BAND-AID® stays on you best

Introducing New
Flexible Fabric.
The bandage that

moves with you.

So it stays with you.

v e P b

BAND-AID

. F #
Hohuaom « a]mr.u.rcu

SERVICE TIPS

B Sell-adjusting cluiches need a little help al
least once every 5,000 miles. Pull the pedal up
as far as possible with your hand or toe, and
then depress the pedal slowly. You may of may
not hear a click,

B In replacing the coolant in 1982 GM
engines, install an athylene glycol base antl-
freaze that meets GM specification 1825-M.
This is 2 new lormulation that's needed o pre-
venl cormosion in engings with aluminum cylin-
der heads, In pre-1982 models, sthytane glycol
basa antifreeze meeting GM specification
1899-M is used. You can use 1825-M in tha
cooling systems of these cars when you drain
1858-M, but don't mix the two

B Il your 1981 or 1982 Dodge Omnl or Plym-
outh Horizon (2.2-liter engina) experiences a
loes of air conditioning (compressor not engag-
ing), have your dealer consult service bulletin
24-01-82. He may have toinstall a new air con-
ditioning cycling clutch switch (pard  No.
4205830) and position the swilch so it doesn’
hit against the powsr steering pump pulley,
which is what caused the trouble originally.

B The Department of Transportation (DOT)
has expanded its consumer services. By call-
ing DOT's toll-free number (B00-424-5393).
you can get information on recalls, the fuel
economy raling of a car you're thinking of buy-
ing. crash test results, uniform tire guality grad-
ings, estimated operating and maintenance
figures for vehicles, and information about the
odometer tampering law—all Irea. M
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Choosing The Career YouWantIs ’

The Navy Adventure starts
with choosing the job skill or
technical area you want.

The Navy offers training
in fields like Electronics,
Computers and Aviation
Mechanics...over 60 career
areas in all. And the Navy has
experienced job counselors and
an entire computer network
designed to match the Navy's
technical training to vour
qualifications and preferences.

Part Of The Na

Whatever your choices
Navy technical training offers
two things. First, vou'll have
the opportunity to master
yvour career skill using the
most modern equipment
around. Second, through vour
in-school and an-the-job expe-
rience, vou'll gain a level of
technical skill chat can pay
off for the rest of vour life.
Plusyvou'llbeearning over
$560 amonth. right away, with

Adventure.

qtartmg]:mv good pay i@r :
any job.

That's a lot to nffer But
the Navy has technical jobs
available —over 75,000 each
yvear. The Navy knows the
future belongs to men and
women who have highly spe-
cialized skills, and gives vou
the training and experience
vou need to become the best.

Navy. It’s Not Just A Job, It’s An Adventure.




SCIENCE WORLDWIDE

Venus: the red planet?

NASA officials think Soviet cosmo-
nauts will be on their way to Venus,
or will build an Earth-orbiting space
station as early as next vear, Venus
geems the more likely target in view
of the back-to-back landings on the
planet earlier this year by two Sovi-
et landers. The eraft were rocketed
to the planet in six months each—
two months faster than any previ-
ous launch,

Venus Lander-13 stood tempera-
tures of over 900° F. for 2 hours, 7
minutes. Lander-14 lasted about 30
minutes.,

NASA spokesman Charles Red-
mond wouldn't say that Venus is the
Soviet target for certain, but he not-
ed that the Russian cosmonaut pro-
gram centers on keeping men in
space for months on end. An orbit or
two around YVenus is likely, he said,
adding that “even a manned landing
is believable™

The landers took soil samples and
photographs in a region selected by
American scientists under a cooper-

Soviel lander lasted two hours on Venus.

ation pact with Russia that was ini-
tiated in the Carter administration.
Ironically, the Reagan administra-
tion hasz ordered this information
exchange ended, ostensibly to pro-
tect American space secrets,

Volcanic gurgles
During the geologically explosive
19708, an average of 60 voleanoes
erupted each year worldwide. But
the 19805 have begun with a relative
whimper—despite the Mount B5t.
Helens blast of May 1980 and the
eruptions this past March.
According to the U.S. Geological
Survey, a mere 53 voleanoes erupted
worldwide in 1980, followed by 41

eruptions in 1981, But as one géeolo-
gist put it: “Two vears does not
make a trend.”

All in the family

Hecent findings suggest the nuclear
family—father, mother and child—
began taking shape among tree-
dwelling ramapithecus apes about
10 million vears ago. Duke Universi-
ty palesanthropologist Richard Kay

B
YA

¥
P an; Doraa Gregony ard Rlhgad Kay

Tree-dwelling ramapithecus of 10 million
years ago may have been a family “man.”

save he came to this “leap of faith™
conclusion based on studies of the
fossil record.

“It appears there was little differ-
ence between male and female ca-
nine teeth in these animals,"” Kay
notes. When he considered the fact
that modern apes with same-size
canine teeth practice monogamy
and maintain family units, he felt
Justified in transferring the behav-
ior—at least tentatively—to rama-
pithecus.

TCTCACAGTGTA
And that's just forstarters. [t takes
39,936 letters to deseribe the type,
number and order of chemicals mak-
ing up the longest DNA sequence
known to man., (DNA, chemical
groups joined together in a chain
sequence, carries information from
generation to generation in cells.)
Brookhaven National Laboratory
biologist John Dunn determined the
sequence by analyzing T7, a bacte-
ria-eating virus. Why all the fuss?
Now that the sequence is known,
biologists can take apart the virus
DNA to study how it lives, dies and

mutates. The previous longest DNA
molecule sequenee was 16,569 let-
ters long.

New bag for air bags
Those paper sacks supplied by air-
lines for sudden cases of air sickness
may have even more important med-
ieal uses for passengers. The Ameri-
can Medical Assn.'s Commission on
Emergency Services says the bags
can be used to relieve hyperventila-
tion—the rapid, deep breathing
brought on by high anxiety.
Writing in the Journal of the Amer-
iean Medical Association, commis-
sion chairman Robert Gillespie savs
hyperventilating passengers should
breath into the bag or a disconnect-
ed oxyeen mask until the condition
subsides. In hyperventilation, the
body takes in too much oxviEen. By
breathing into the bag, the patient
draws in mostly carbon dioxide, bal-
ancing the level af the two chemieals
in the bloodstream. This "tricks" the
brain into believing that the patient
is na longer frightened—the condi-
tion that triggered the heavy
breathing in the first place.

Let them eat plastic

Cattle need to eat roughage to keep
their stomachs free of ulcers and dis-
ease right up to the day of slaughter.
The roughage massages their stom-
achs and induces secretion of protec-
tive stomach saliva,. But in the final
weeks, when beef cattle are kept in
production-line feed lots, providing
hay iz a bother.

Now Kansas State University re-
searcher Erle Bartlev is working
with a far less complicated way of
keeping eattle stomachs healthy. He
feeds cough-drop-zize plastic pellets
to experimental bovine. The pellets
induce the required response in the
stomach, and they pass through the
animal’s digestive tract, 3o there's
no danger of plastic winding upin a
human dipestive tract. ™
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ERS' CLINIC
QUESTIONS ANSWERED

Paint spatters on woodwork

Cne af the previous owners of the
howse [ just purchased repainted
with latex paint, He spattered the
paint all over the dark Mediterra-
neqan-type woodwork, | have read of
products that will remove dried latex
without harming the underiying fin-
igh, Do you krow of a gpecifie prod-
wet or formula that will do the job?—
Hugh R. Williamaon, Weatherford,
cla,

I checked with my paint chemist
friend at Sherwin-Williams and two
local paint stores. Noone [ contacted
has heard of this material. Any
paint remover they know of will also
remove, or at least alter, the finish
beneath, depending upon the degree
of application of the remover. 1
would remove the trim before using
a paint remover. If vou feel that vou
can do the work while the trim is in
place, be sure to mask off adjacent
walls and floors. Also, follow the
manufacturer's directions about
wearing gloves and gogeles and pro-
viding ventilation.

Air-stapling roof shingles

!l plun to reshingle my I-year-ofd
roof. { have a compressor on which {
can regulate nir pressure; but fve
been tofd that an gmatewr shouldn't
tri to wae an aiv-sltapler, eapecialfly
when shingling over an existing roof,
I want to wse fiberglass shingles on
top of my present agphalt ones. What
precautions should [ take to gasure
a satigfactory application!—James
Olsen, Austin, Tex.

The wrapping on each bundle of
shingles will usually have tips on
how to da the job, Also, your supplier
may have a free booklet on installa-
tion tips. But they steered vou right
about the air-stapler. I checked this
with the people at the Celotex Corp.,
Box 22602, Tampa, Fla. 33622, one of
the larper manufacturers of shin-
gles, The company doesn't even
want a pro to air-staple over an
existing shingled roof. They will
allow an experienced roofer to air-
staple their shingles only on new
applications. Here's why:

On new work, if there's too much
pressure, the staple could cut
through the shingle. If too little
pressure is applied, the staple will
project above the shingle. On a sec-
ond roof application, this will result
in a rippled effect, because the new
shingleg won't lie flat over the
uneven staples,

One reason Celotex doesn't want
shingles air-stapled over an existing
roof is that the extra shingle thick-
ness cuts down staple holding power
by reducing staple penetration into
the wood sheathing.

Tell your shingle supplier the type
and thickness of your roof sheath-
ing. He'll tell you the proper length
and gauge of galvanized roofing
nails to use.

Mildewcide wash

Mildew has developed on the white
shingles of our house, Recently, we
repaited the howse and didn't wse a
wrildew inkibitor in the paint. We are
able to wash off the mildew with com.
parative case, but it reappears short-

Two-pound container of X-14 crysials
makes enough mildewcide solution to pre-
pare an average-sire house for painting.

fy thereafter. s there any additive we
caowld wse when washing the houwse
that would get rid of the mildew per-
manentiy?! —Clave Y. Reiek, Madi-
son, Wis,

White Laboratories Ine., Box
15335, Orlando, Fla. 32858, makes a
line of X-14 mildew-fighters and
cleansers. One, in particular, is for-
mulated for use on building exteri-

Da you have 8 homa mainlenances of repar problem 7
Send it to Homeowners' Chaic, Popuwss Mechanics,
224 Wast 57th St New York, N.¥Y. 10010, Lattars
cannod ba answered indivdualy, bl probems of
widé inferast wi be discuised in ig column, For
more Nome rapait and maintenance help, get PM's
Home Care Guide, $4.95 pagipaid. Send ordersis) to
PM, Box 1014, Radio City Staron, New Yoark, N, Y.
1o

ors, However, you should use it only
on surfaces that are going to be
repainted. The reason for the recom-
mendation, according to a company
spokesman, is that, depending on
age, condition or type of existing
paint, X-14 may cause streaking.
Next time you repaint, consider
asing such a product first.

Popping burner

My 7-year-old rasnch house is heated
by a hot-air, oil-fired furnace. Fre
guentiy, whew bhe burneris energized
via the thermostal, a mofd “erplosive”
ignition occurs Gefore the normeal
burning, The burner iz @ retention-
head type with a two-pipe (infet!
return) oil-feed system. The explo-
aslon may be the result of fuel aecu-
mulating inside the firebox, which
ignites when we reignite the burner.
The fuel infet line does not include a
gsolenoid cutoff valve,

In your apinion, do I need a sole-
noid fuel eutary valve? Also, do you
know of a good, comprehensive refer-
ence on oil-ermer operation?

—Ralph Walsh, Oceanport, NJ.

The best | can dois to tell you that
any answers along these lines would
have to come from the manufactur-
er. My mechanical engineer consul-
tant says that most burners and
assemblies are U.L.-listed and that
any changes or additions must be
approved by the maker. 1 also
believe it would reguire that the
work be undertaken only by an
approved technician,

You can write to the manufactur-
er for its manual, which may list
minor adjustments a, homeowner
can make. Although | have a "Home-
owners Installation and Service
Manual” that was supplied with my
furnace, [ limit my “adjusting” to
changing the air filters at least once
every three months. | employ a com-
petent maintenance firm to check
and adjust my entire system each
heating and cooling season. P
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Heat — Your
Car's Createst Enemy.
Today’s down sized cars run ho

ter due to emission controls, option-
al equipment, smaller engines and higher RPMs.
Heat problems develop when you carry extra
passengers . . . extra baggage . . . drive in stop-and-
go traffic . . . drive on ice or snow .. . drive in hot
temperatures . . . climb steep grades . . . and do
towing. The strain produces heat build-up, and heat
destroys engines and transmissions.

Over 11 Million Transmissions Failed
Last Year.*
9 out of 10 were caused by overheating.

The Effective Solution?

Hayden engine and transmission oil coolers. Their
patented design is so effective that oil tem.
perature is lowered by 20 to 60°F Remember,
every 20°F drop in oil temperature doubles oil and
equipment life.

TransCooler

Engine Oll Cooler

Quick
Do-it-Yourself

Instaliation.
If you can change the il in your
car, you can make the installation
yourself in a half hour using Hayden's
patented Quik-Mount and Quick Connect.
Complete illustrated installation instructions
come packaged with every oil cooler

Beat The Heat. Free Offer.

Purchase any Hayden Trans-Cooler™ or Duo-Cool™
at your local auto parts store, automotive chain
store, RV dealer or repair shop and receive a Trans-
Lite™ Hi-Temp Warning System absolutely FREE
{519.95 value, Offer ends Sept. 1, 1982),

*Courtesy ATRA

Limited Offer** I
Purchase a Trans-Lite direct from :
Hayden for only $16.95 prepaid |
Name |
[
|
|
I

Address
City State Zip
* = Offer expires December 31, 1982 Ca resicents add 6% sales tax

For free product brochure, write:

1531 Pomona Road, P.O. Box B4B, Corona, CA 91720
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NEW NOW
for home and shop

A The Hellberg Quik-Snap System is a group ol head protection devices
Ihat were originally designed for loggers. The low-profile Sate-T-Cap
(54.90) is made of high-density polyethylene and has an adjustable, per-
lorated vinyl headband, The protective earmuts ($14.25) have foam-filled
cushions and snap into place in slotted grooves on the helme! sides, The
vizgor ($6.50) 1s made of nylon mesh and hooks onto the earmuft brackets,
These and related products are available from Global Marketing Corp.,
Box 308, Wilton, Conn, 06897. Write fo Global lor a catalog.

B The Sawbuck is a new, lable-mounted, B-in. saw that can make
cross-, miler and bevel cuts in any stock, up lo and including 2= 125, The
saw rides on two steel guides connecled 10 a cast-aluminum bench insert,
The circular insert rotates slightly more than 45° 1o the right and left and
has positive miter slops at 07, 31%" and 45°. The 95-pound unit folds into
& 22 = 32 = 50:in. area and sells for $588 at power tool dealers, It's from
Rockwell International, 400 North Lexington Ave., Pittsburgh, Pa. 15208,

C This Windsor chair is a kit offering from Heath Co., Dept. 485-015,
Benton Harbor, Mich. 49022 It's made of three different solid woods,
used as follows: The upper chair section {back. supports and armresis) is
ash; the seat is pine; the legs and stretchers are maple. According to Lhe
manutacturer, the chair can be assembled in & weskend by following the
instruction manual supplied with each kil It sells for about 190 and is
available at Heathkit Electronic Centers or from the maker’s catalog.

D The Duro Adhesive Tool Workshop is a collection of six adhesive and
saalant-repair products, sold together for consumer convenience. Each 4-
fluid-ounce lube has a plunger-type applicator. a slender nozzle for use in
tighl areas and a resealable top to protect the unused product. Included
are Household Cement, Plastic Mender, Professional Wood Glue, Plastic
Aluminum, Liquid Steel Filler and Liguid Solder. The entire set of six
lubes sells for $10.99 at hardware stores and home centers, It's manufac-
tured by Loctite Corp., 4450 Cranwood Ct. Cleveland. Chio 44128, M
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“If we serve you in Seattle,

we'll back you in Paducah’

= ENGINE & DRIVE TRAIN
» BERANES + FELECTRICAL
» QENERATOR * A/C, HEATING
+* REFRIGERATOR « PLUMBING
*ROOF COATING = AWNINGS
* CHEMICALS & SUPPLIES

MNow there's somebody who backs thair RV service
throughout the U.S. and Canada. Mo matter where you
travel, there's a U-HALUL® REC VEE WORLD* and
U-HAUL HITCH WORLD*¥ nearby to stand behind its
parts and service work, coast to coast, U-HAUL has over
1,000 Moving Center locations open seven days a week.

ON-SITE OR IN-SHOP SERVICE
We'll do the job at your place or ours with factory autho-
rized service, parts & supplies.

24-HOUR ROAD SERVICE |f you break down
while traveling, call 1-B00-528-0355 (toll-frea).

PARTS, SUPPLIES & ACCESSORIES
Chemicals, directories, maps, hoses, appliances, toilets,
pumps, lighting, awnings. TV
antennas, tire carmers and mora!

'\—!'|_

= HITCHES » LOAD EQUALIZERS

‘ *TRHANSMISSION COOLERS = LP GAS

*SWAY CONTROLS » SUSPENSION AIDS
* BRAKE COMTROLS * LIOMTING AIDS

Sy

COMPLETE TOWING SYSTEMS
U-HAUL HITCH WORLD has everything you need for
your tow vehicle and trailer. With over 35 years experience,
nobody knows more about trailer towing than U-HAUL.

Hitches for domestic and foreign carg, trucks and
motor homes. All from top-brand names such as REESE,
DRAW-TITE and VALLEY. Also custom fabrication for
unigue vehicles and towing needs.

COMPLETE LINE OF
TOWING ACCESSORIES
Brake and sway controls, electrical connectors, trans-
mission coolers, ball mounts, suspension aids, tow bars,
mirrors and more!

..-"I.... A ’ | '- \ et l.
' I'-‘IHD US IN THE ’A'HITE PA’GES UHDER U'\-HAUL HO‘H’IHG GEHTEH&.

Hrn the mﬁn:f‘-,ﬂparr'- ﬂe re mnngbxpennnreﬂn v !echnlcuans Cal Don D&H 1= Bﬂo-ﬁ’*a 0463

f
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m Readers

Tips

Blinds save energy

Blinds help keep out undesirable
solar radiation in summer, vet let in

cool breezes. In winter, they can let

in solar radiation and diffuse sun-
light to give natural lighting.—fou-
ige Lavelle, Lodi, NJ.

Sealed mall flap

Make certain that your mail slot Aap
cloges tightly after mail has been
delivered. Weatherstrip around the
flap if necessary, to keep cooled air
from escaping in summer, and cold
gusts from entering in the winter.
—Marsha  Hallohan, East Lynn,
Meass :

Preheating water

To reduce the cost of heating water,

[ wrapped 25 f. of Hexible copper
tubing around the exhaust flue of
my furnace. (I prevented contact of
dissimilar metals by separating
them with high-temperature insu-
lating strips.) Then | hooked one end
of the tubing to the water source,

and ran the other end into my water
heater. | covered the copper with
1.200F F, fiberglass insulation. In
this way, water going into the heat-
er iz preheated by the furnace.—
Kevin Callahan, Seranton, Pa,

Freezing newspapers

As you empty your [reezer, Or when
you buy a new one, fill the empty sec-
tions with newspapers. The paper
displaces airspace with solid, cold-
retaining material, so vour freezer
won't run as often, In a power out-
age, a filled freezer keeps food fro-
zen longer than a half-filled one.—
Sherrine Whalley, Springbrook, Wis,

Insulating water line

" Water from our water heater must

travel a long distance, dissipating
heat en route to the opposite side of
the house. 1 realized that for the
water to reach our sink and dishwash-
ar at the proper temperature (at
least 140° F.}, it had to leave the hot-
water tank at a slightly higher temp-
erature, However, 1 was able to turn

o

UM FOIL-COVERED FOAM TAPE

down the water-heater thermostat
after | blanketed the hot-water line
with an inexpensive foam tape covered
with aluminum foll. Not only do we
save money, but we expect that our
den, through which the line runs, will
stay slightly ecooler this summer.—
John D, Bowman, Birmingham, Ala.

Share your homa energy-saving ideas P will
pay 525 for each published wea. inciude sketch
of photo, If neckssary, &4 well a8 your social secy-
ity number. Also include a stamped, self-ad-
dressed enwvelope it you want unused mabenal
redurmed. Send to: Energy-Saving, Popular Me-
chanics, 224 West 57th S, New Yok, KLY, 10018

AT < CoPvER TURE
TUE :
FaL %, — - ';.l!i
FLUE = ,
' Tion & % SP.D.CELR
INSULATION % SPAC
# TEMPERATLRE
INEULATING
TE STRIFS
K&TET A {4 REQD, PER
2= FLUE SECTION]
L
FIBERG LA |
INSULATION 550
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~ Camel Lights.
.;{ML()% Camel taste.

Warning: The Surgeon General Has Determined [ e ] . \
That Cigarerte Smoking Is Dangerous to Your Health. S :




B Al highway
speeds, gases
automatically
bypass baflles,
cul backpressure
for maximum luel
efliciency

Al cily speeds
exhaus! gazes travel
In economical
reverse-llow pattern

THRUSH TURBO POWER—NOW ALSO AVAILABLE IN STAINLESS STEEL

—_—

HINTS
ROM READERS

Aluminum can crusher

Adx %17 = 367 PINE
2 REQD.)

3l ZLUT =

10 5T RA® HINGE,
ATTACH WITH 14 MNa. 10
FH BOLTS AND WASHERS

When recyeling aluminum cans,
vou can reduce to a fraction the
bulk of the two dozen or 50 alumi-
num cans it takes to weigh a
pound. Simply flatten them with
this handy can erusher. Cut the
wood parts to size, roughly shap-
ing the handles: then smooth
them with a rasp and medium
(120-grit) abrasive. Hinge the
main wood parts together and
attach a fattener block with glue
and nails. Using the crusher re-
guires minimal effort.

—Chavies H. Ha ."ff,lj'

Adjustable sawhorses

o
e
T 8
|
HALF-LAP x.
JOINT
20"
| END-LAP C
JOINT — -
e T
!
+ = o 1
I.l'l ..ﬁ::iﬁl,.f ! L
R N o b=~
\ | A — -
- s N T —

\

-~ =" CLAMP EACH UPRIGHT
TO SAWMORSE RAIL
W "., ALL WOOD 34 = 1304,
' RIPPED FROM 374 x 3.5/8"
iy H'l PINE; FASTEN WITH GLUE,
34" BRADS AND
S 7 3d COMMON MAILS

A pair of these zimple racks
clamped to two sawhorses, with
several 2x4s laid across the top
rails of the jigs, provides a work
surface of virtually any height
yvou wish. [ sometimes lay 2x4s
across the center and the bottom
rails to provide additional surface
for drying painted panels.
—Grearge Obradovieh
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HINTS
FROM READERS

Windproof plywood carrier

el dxB" SHEET OF PLYWOOD
DR OQTHER SHEET STOCK

The problem of transporting a
sheet of thin building material
from the lumbervard to house or
shop is a tricky one, as the sheets
flutter and fap when carried flat
on & car's roof rack. However, if
vou secure the sheets over a sin-
gle 2=4 laid flat, then twist the
2x4 ontoone edge as shown in the
drawing, the sheet material will
be curved and rigid enough to
withstand the wind,—A, Wedber

Handy power-tool fixture

P

2 L?I"""-q__h

AR
»

MITE A-GAUGE ?LQT

T VBx1elx§°STEEL ANGLE
I T i
Hx 3= B COLD-ROLLED STEEL
DR TOFIT MITER-GAUGE SLAT)

1 use thizs fixture to work on
square, round or other stock on
my band saw, circular saw and
disc sander. Many power tools
have a V= Ye-in. miter-gauge slot
to hold this device, With the angle
welded off-center (2V: and 3% in.
an each side) onto steel bar. you
can use it in several ways, Rotate
it 90° for use with a 1-in. belt sand-
er, resting bar against the table
edpe.—JSuay Walluce

Fertilizing and watering your lawn isn't encugh,

It Is very important to keep your mower blade |

sharp, 100. A dull mower blade tears your grass, oy

causing the tips 0 turn brown, and leaving you

with an unhealthy looking lawn.

With Ali-Gator-Grit® Tool Sharpening Kit it

only cost you 10¢ to sharpen the mower blade
yourself. Qur big 7 inch size makes a high speed grind-
er out of any make electric drill.

It's fast and easy 1o sharpen mower blades, hoes,
shovels, axes and all your garden tools.

One Ali-Gator-Grit®) Disc can sharpen 20 mower
blades. Each kit contains § discs.-that’s 120 sharpen-
ings-at 10¢ each, equals $12.00

A COMPLETE TOOL SHARPENING KIT for $11.95
PAdd 5166 Tor shpg. B hilg. Outside U5 A, sdd 5310 shpg & hdlg. Ohio resrdents acdd 5%% waley tan )
Six gMtih coarsn Al I-GﬂTﬂH-GﬂlT[-.:F Stick-On Discs,

Ine ¥ inch size Back-up Pad and One steel arbor (1its all drells)
Plus FREE BONUS - Mower Blade Balancer

VISA or MASTERCARD customers CALL TOLL FREE 1-B00-543-7796G
[Except 1n Alaska, Hawaii & Ohiol

Consigsis of

15 Day Money Back Guarantes

AL':

Sanding Tools of Ohio
P.0O. Box 16 Dept PM

O send check or money arder 10
Fairborn,

All credit card orders, be sure 1o include account number & exp. date
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3-Wheeling to Independence!

call

2 1-800-257-7955
: for Free
E:'f Catalog

Oae Nand Dperation —Rear Miferential Brive

CYCLE-CHAIR, the NEW ALUMINUM ELEC-
TRIC BIKE that is oifferen! and safer It's 50
#asy to handie, you control on. off, lorward,
reverse. speed, steering, and braking with

Just OME HAND!

Use CYCLE-CHAIR irdoors as well as oul-
doors. Share your bike with a friend, travel 1o
the store, or take it to the bank. Be indepen-
dent on the Cadiflac of 3-wheelers. s low
center of gravity and all-aluminum frame
makes CYCLE-CHAIR the lightest, strongest,
safest J-wheeler on the market today, Costs
gnly pennies to recharge at homa.

nd for free booklel and special offer on
CYCLE-CHAIR, PEDALPOWER efectric bike
motors and pedal tricycles or call toll-free
1-600-257-7955. in N.J. B0O-232-6550

30 Day Trial - Money Back Guaraniee

GENERAL ENGINES C0., Depl. 690

591 Mantua Blvd., Sewsll, New Jersey 0B0B0

' Btops Squrek®
' Protpets Mt -
Rusted g
ey Sticky Mach
S Enans

]

& For anvthing that Sticks or Squeaks.
# Dries ignitions in boats, RV's.

& Protects reels, guns against rust,

® Cleans, lubricates.

It really works.




Everywhere you look these days, it's
$600 for a transmission job here, $400
for engine repairs there.

It's gotten to the point where even
the remote possitility of major repairs
is enough to worry anyone.

Until now.

Because now you can cut those
worries down to @ more ble
£25. And keep them that way for up o
five full years,

Introducing the Ford Extended
Service Plan—for purchasers of Ford
or Lincoln-Mercury cars or light trucks.

Here's how it protects you.

The Extended Service Plan covers
thousands of parts, including major
repairs. And promises no parts or labor

Now you can shrink a $600 car repair down to 525,

charges, except a small $25 deductible
each time you bring your car in. No
matter how many different covered
parts need to be fixed.

Which means you can go to any one
of 6,500 Ford or Lincoln-Mercury
Dealers across the U.5. and Canada,
and the most you'll pay is $25 for any
covered repairs,

Plus there's much more. With plans
ranging up to 5 years/50, 000 miles of
maximum protection. See your Dealer
for all the details on how to shrink car
repair worries down to size.

Ask for the Extended Service Plan by

name, It's the only one backed by the
Ford Mu:ar
Seat bells save Ilm—bﬂckk up.

Ford Extended Service Plan




THROTTLE
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Troubleshooting
Computer Command

by Mort Schultz

ELECTROMECHANICAL
CARBURETOR

/ ESTDSTRIBUTOR  /

b
IDLE-SPEED
CONTROL
MOTOR

M
AR PLIMP AND
MANAGEMENT VALVES

ELECTROMIC CONTROL [
MODULE /

s
\ T OXYGEN SENSOR
PN

GM's CCC system uses an electronic control module to regulate engine functions and
provide diagnostic data. Inset (top) shows cross section of dual-bed catalylic convert-
er, Inset (right) shows electrical connection to automatic transmission.

eneral Motors' Computer Com-
mand Control (CCC) system is
the most common electronic engine
control system in use today. CCC,
which uses a computer to control
engine variables, iz used on both car-
bureted and fuel-injected engines to
help control exhaust emissions,
while improving fuel economy and
maintaining gpood driveability.
While the actual repair of the CCC
gystem calls for extensive trouble-
shooting of various components, the
diagmostic procedures are relatively
simple. On the other hand, just
knowing how the control system

GMs
Control

PART 1

F

DIAGNOSTIC LIGHT

DUAL-BED

CATALYIC
CONVERTER
|

SeLEi
B

waorks will give you a better under-
standing of what makes your late-
model GM car tick.

CCC is installed on some 1980 and
on all 1981 and 1982 passenger car
engines, except diezels.

“We'll probably install CCC on gas-
oline engines for years to come,"
says Ken Jacobzon, who is staff
supervizor at GM Service Research
in Warren, Mich. "[t keeps exhaust
emissions and corporate average
fuel economy within ranges set by
law.”

This GM "“all-computer” policy
may hit you in the pit of your stom-

ach. You may think, I can't trouble-
shoot an engine problem caused by a
bum computer-system part. The sys-
tem is just too complicated."”

I admit to being as unelectronic as
a 19656 Chevy carburetor. But, on a
recent visit to GM, | was able to
locate faulty computer-system parts
on a Pontiac J2000 that Jacobson
had purposely sabotagped to test
me.

Of course, it's a lot more complicat-
ed in a real-world situation where
many more variables are present.
The computer can only determine
that its input from one particular
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sensor is incorrect. It can't, for
example, distinguish between a bro-
ken wire or a leaking vacuum line
and a failed component.

You don't need sophisticated, au-
tomated test equipment for trouble-
shooting: You can use your old
dwelltach, left over from the days of
breaker-point ignition systems; a
handheld 10-megohm input-imped-
ance digital multimeter; vacuum
gauge; hand-vacuum pump and a 12-
volt test light.

If you do decide to troubleshoot a
GM CCC system yourself, you'll have
tofabricate six jumper leads. Use 16-
or 18-gauge wire, six female termi-
nals (part No. 12014836) and six male
terminals (part No. 12014837). Buy
terminals from a GM or auto parts
dealer.

Make each jumper lead about 6
inches long. Connect female termi-
nals to both ends of one wire, male
terminals to both ends of another
wire, and male and female terminals
on opposite ends of the four other
wires.

Although you may learn basic sys-
tem diagnosis, the complete isola-
tion of a fault requires more exten-
sive troubleshooting. Furthermore,
repairs of the CCC system compo-
nents are covered by a five-year,
50,000-mile warranty.

CCC system basics

Before you can troubleshoot a
preblem on an engine with CCC, vou
have to know something about the
system. Depending on which compo-
nent fails, the engine may knock
(detonate), stall, idle roughly, idle
too fast, surge, hesitate, not start,
use too much fuel, or fail to meet
emissions standards.

However, you don't even have to
recognize a symptom to realize that
a problem may exist in a CCC sys-
tem. A CHECK ENGINE warning light
on the dash is illuminated whenever
the on-board computer calculates
that something is not functioning
properly.

The snafu is that the on-board
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computer can be fooled. Before any
attempt iz made to troubleshoot a
CCC system, you have to make sure
that normal engine problems, like
bad sparkplugs, vacuum leaks, faul-
ty ignition components or damaged
internal engine parts are not caus-
ing changes in engine operation that
fool the computer, Reports from the
field suggest that many problems
that are fairly common to all auto-
mobiles will trigger the CHECK EN-
GINE light.

Although all GM engines don't
have every CCC component, the syz-
tem in cars that have it controls fuel
mixture, idling speed, spark timing,
air delivery to the exhaust system,
exhaust gas recireulation and purg-
ing of the fuel evaporation control
system canister.

If your car has an automatic
transmission, the CCC system also
controls the operation of the torque
converter clutch.

Keep in mind that the computer,
which is also called the Electronic
Control Module (ECM), iz at the cen-
ter of everything. [t receives signals
{information) from various CCC
components. Based on these data,
the ECM transmits orders to other
CCC components that control engine
operation.

Fuel-mixture control

Fuel mixture control is the princi-
pal chore of the CCC engine control

system. An exhaust oxygen sensor,
engine temperature (coolant) sen-
sor, intake manifold pressure zen-
sor{s), throttle position sensor and
engine speed (revolutions per
minute) indicator gather informa-
tion for the computer. The part
receiving orders from the computer
to control the gas and air content is
the fuel-mixture control =olenocid.

Most times, the slice of the CCC pie
controlling the fuel mixture keeps
the air-to-fuel ratio at 14.7 to 1. This
ratio is the one at which the catalyt-
icconverteris best able to transform
exhaust pollutants—hydrocarbons
(HC), carbon monoxide (CO) and
oxides of nitrogen (NO.—into
harmless by-products before they
are emitted from the tailpipe.

The oxygen senzgor is responsible
for keeping tabs on whether the 14.7
to 1 ratio is being maintained. Posi-
tioned in the exhaust stream, it mea-
sures the amount of oxygen (air) in
the exhaust gas and, therefore,
whether the exhaust is too rich (not
enough air) or too lean (too much
air).

The computer measures the
strength of an electronic signal that
the oxygen senszor produces. The
strength of this electronic signal
varies in respect to the oxygen con-
tent of the exhaust. The computer
then decides whether the carbure-
tor's mixture control solenoid or the
injector's fuel nozzles should lean or
gnrich the mixture. When the oxy-
gen zensor signal and computer are
being used to regulate fuel mixture,
the engine is said to be running in
“closed loop."”

When the computer moves the
mixture control solenoid to a neutral
position and allows the engine car-
buretor to contrel fuel mixture, the
engine is said to be running in “open
loop.” Fuel-injected CCC engines
control all engine fuel requirements
electronically, but rely on the oxy-
gen sensor signal for mixture con-
trel only under normal cruise
conditions.

As long as we're discussing the




oxygen sensor, here are a few tips to
remember:

B The sensor has to be warm (about
600° F.) to work. If the engine idles
long enough, the sensor may cool to
below 600° F. and not amit signals.
Keep this in mind if you fail a state
emissions-control inspection after
you have waited in line for some
time.

B There's a specific way to test the
oxygen sensor, which we’ll cover
next month in Part 2.

B Don't remove the sensor without
good cause. For one thing, it takes
muscle, For another, the threads are
coated with a special antiseizing
compound (part No. 5613695) that's
necessary to prevent the sensor
from seizing in the exhaust mani-
fold.

B If you use engine sprays (belt
dressing, waterproofing agents or
whatever), first find the oxygen sen-
sor. Then, shoot away from it, Over-
spray that enters the sensor vents,
which are open to the atmosphere,
will disrupt sensor signals.

Altering the ratio

There are times when an engine
needs a fuel mixture richer than 14.7
to 1. That's when the other sensors
come into play.

The temperature sensor tells the
computer if the engine is too cold for
14.7 to 1 and needs a richer mixture.
At 14.7 to 1, a cold engine may stall
or run poorly. As soon as the engine
gets warm enough, the temperature
sensor tells the computer to go the
closed loop or start “listening' to the
Oz sensor.

ELECTRONIC
CONTROL
MODULE

An oxygen sensor determinea the fusl mixture by measuring oxygen content of the
exhaust. The ECM computer processes this information and regulates carburetor.

Other times when the engine
needs a richer mixture are when it's
under load and working hard, or
when you drive the car to a higher
altitude,

Determining when this rich mix-
ture is necessary is the job of the
pressure sensor(s). For example,
when the engine has a load put on it,
such as when you're going from
cruising to climbing a hill, manifold
vacuum drops. (Another way of say-
ing that vacuum drops would be to
say that absolute pressure in-
creases.) A pressure sensor in the
intake manifold picks this up and
signals the computer.

Some engines have two pressure
sensors: a manifold absolute pres-
sure (MAP) sensor to measure vari-
ations in manifold vacuum and a
barometric {BARO) pressure sensor
to measure variations in atmospher-
ic pressure.

Other engines have one sensor

MIXTURE-CONTROL SOLENOID

LEAN-MIXTURE SCREW
(FACTORY ADIUSTED)

WA IR E}SG-TAHGE NOZZLE

BOOST
VENTURI

The CCC system uses a computer-controlled solencid to regulate the airfuel ratic. The
energlred solenold closes a fuel valve and opens an air bleed to lean the mixture.

that is actually two-in-one, measur-
ing both manifold vacuum and baro-
metric pressure,

Most CCC engines also have a sen-
sor that signals the computer about
changes in throttle position. It's
called the throttle-position sensor
(TPS). When you tromp on the throt-
tle to pass another car, the engine
temporarily requires a richer mix-
ture. The job of the TPS is to tell the
computer, "“Hey, pal, the engine
needs a shot."

Finally, when an engine runs at
low rpm, it requires a different fuel
mixture than it does at high rpm. A
reference signal from the distribu-
tor to the computer indicates re-
quired rpm.

The computer gathers and digests
all the data. [t then sends signals to
the earburetor mixture control sole-
noid, which plays electric pitter-pat-
ter with the carburetor metering
rod(s) and idle bleed valve to keep
control over the air-to-fuel mix-
ture.

Fuel-injected CCC engines change
the amount of fuel delivered by
varying the duration of the injector
gquirt,

Idling speed control

Depending upon the operating
conditions—that is, engine cold, en-
gine warm, air conditioning on or
off —the carburetor throttle valve(s)
in any engine, has to set itself at dif-
ferent openings to maintain correct
idling speed. Otherwise, the engine
will stall or gobble too much fuel.

On some CCC engines, mainte-
nance of correct idle speed is con-
trolled electronically by the comput-
er, which tells an idle speed control
(ISC) motor on the carburetor what
to do. The ISC i= a small, reversible
electric motor that sets the opening
of the throttle valve(s) by working
the throttle lever.

In order to give the ISC correct
information, the computer needs the
following input:

1. Temperature sensor—The same
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THROTTLE LEVER |
s

IDLE SPEED CONTROL MOTOR

idie-speed control motor regulates idle

speed by adjusting throttle opening as
Instructed electronically by the computer,

one used in the fuel-mixture setup.
When the engine is cold, the sensor
signals the computer to tell the [SC
that a higher idling speed is needed
to prevent stalling.

2. RPM reference signal—Again,
the same one used for fuel mixture,
It signals the computer at what rpm
the engine is turning, so the comput-
er can tell the [SC to increase or
decrease idling speed to bring rpm to
specification.

3. An air-conditioning clutch switch
that signals the computer to tell the
ISC to "up” idling speed, so the
engine won't stall when the air con-
ditioner is on.

4. A battery voltage measurement
that signals the computer to tell the
ISC that charging-system output is
falling below normal and to "up”
idling speed.

5. A park-neutral switch that sip-
nals the computer to tell the ISC
that the transmission is being
moved cut of PARK or SEUTRAL. These
movements put a heavier load on the
engine, which would produce an
uneven idling speed unless the 1SC
motor compensated for it.

Spark-timing control

You won't find a vacuum advance
chamber or centrifugal advance
weights in the High Energy lgnition
(HEI) distributor of later CCC en-
gines. Spark advance is done elec-
tronically.

Information from the various sen-
sors ['ve mentioned is fed into the
computer, which then sends a signal
to the electronic module in the HE]
distributor by means of a four-termi-
nal connector at the end of a harness
coming from the distributor. This
signal, called Electronic Spark Tim-
ing, allows the ignition system to
either advance or retard timing.

Turbocharged engines have an-
other assembly consisting of a deto-
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nation sensor and electronic spark-
control module. Thizs assembly is
placed in the eircuit between the
computer and electronic ignition
module.

If the detonation sensor picks up
an engine ping, it signals to the elec-
tronie spark-control module, which
retards timing until the detonation
stops.

One of the most important parts of
the spark-timing control to remem-
ber is the four-terminal connector
on the harness coming off the dis-
tributor. [t may help get you outof a
jam someday.

For example, if the signal from the
computer to the distributor is inter-
rupted for any reason (loose connec-
tion, bad part or whatever), the
engine, if it’s running, may stop
dead in its tracks. If it’s not running,
it may not start.

In any ¢ase, you probably won't be
able to pet it started unless vou dis-
connect the four-terminal connec-
tor. By doing so, you bypass the com-
puter and the engine will start. Tim-
ing will be retarded, but you'll be
able to use the car until you find the
cause of the trouble. However yvou
should immediately have the car
gerviced because prolonged opera-
tion in bypass mode can damage the
expensive oxygen sensor and cata-
lytic converter.

Alzso remember that it is neces-
gary to disconnect this four-wire
connector when adjusting ignition
timing. If you don't, you won't get
Ltiming set properly, since the com-
puter will be modifving the timing
signal. It would be like adjusting
timing with the vacuum-advance

| .
. » y
NOTE: FOUR-TEAMINAL CONNECTOR

SHOULD BE DISCONNECTED WHEN
ADJUSTIMG IGNITION TIMING

Four-terminal connecior connects the
distributor 1o the compuler's alectronic

spark-control function.

unit connected to a vacuum source
in a non-CCC engine.

Air-delivery control

Without air delivery, exhaust
emissions would be very high when a
cold engine is started, because the
(O sensor wouldn't be working and
the catalytic converter would be too
cold to be effective. To combat pol-
lutants until things warm up, an air
pump and air-management valve
aszembly is installed on the engine.
Air-management wvalves are the
components the computer controls.
There is no control over the air
pump, which runs constantly,

Air (oxygen) is pumped into the
exhaust system upstream from the
catalytic converter (in the exhaust
manifolds), This mixes with un-
burned hydrocarbons allowing them
to ignite. The extra oxygen also
allows heat to rise so the sensor and
converter warm up quickly.

In cars that use a dual-bed cata-
I¥tic converter, air is also pumped
into the rear bed of the converter.
The front bed treats the NO, portion
of exhaust gas, which is converted
into harmlesa elements when air is
not present. If exhaust gas were too
lean {air present), the catalytic con-
verter would have little, if any,
effect on NO,. The conversion of
MO, is one reason why the 14.7 to 1
fuel ratio must be maintained.

The air pumped into the rear of
the converter ensures that HC and
CO are fully burned.

The job of the computer in this
case iz to take signal=x sent by the
various sensors and turn the air-
management valves on and off, con-
trolling air to the exhaust manifold
and catalytic converter, When air
isn't needed in the exhaust manifold
or in the converter, the computer
tells the particular air-managemant
valve to close, and air is diverted to
the carburetor air cleaner.

Torque converter clutch control

Suppose your CCC engine is cou-
pled to an automatic transmission
and starts using slightly more gas
then usual. One possible cause is
that something may have happened
to that part of the CCC which con-
trols the operation of the torgue con-
verter eluteh (T'CC).

When vacuum drops, the computer
tells the TCC solenoid to disengage
the clutch, which allows the trans-
mission to downshift, if it has to. The
converter clutech is only applied
when the vehicle is in high gear.

In Part 2 next month, we'll explain
how the CCC system iz switched into
diagnostic routing. We'll also explain
how the system’s trouble codes are
read and what they mean. b,



3-passenger seating,
standard.

Swing-out
side vent
windows,
standard.

Steel-belted
radial tires,
standard.

Tinted glass,
standard.

14.8 gallon fuel tank
tor long range:

562 EP'A estimated
highway miles.

Intermittent
windshield wipers,
standard.

S5-speed
overdrive transmission,
standard.

Its hard to believe this is the
lowest-priced truck sold in America.

1982 Mazda B2000 Sundowner
35895

You can believe it. The
Mazda B2000 Sundowner is
today’s lowest-priced truck.
Yet it comes with an astound-
ing number of standard fea-
tures, including a 5-speed
and steel-belted radials.

Not one of these features
is available on Toyota’s or
Datsun’s lowest-priced truck,
each of which costs hundreds
more.

Just one look inside the
cab and you’ll see more of
the Ma;rda B2000’s exceptional

value. There you'll find a
three-passenger seat detailed
in textured vinyl. New instru-
mentation with electronic
check panel. And handsome-
ly trimmed door panels com-
plete with armrests.

You can also believe this

truck is built to haul a heavy
payload —1400 pounds of it.
Even s0, its 2-litre, 4-cylinder
engine delivers outstanding
fuel economy.

38 E’E‘ find it all a

BT hwy mpe. BT mpe Jittle hard to
believe, we invite you to visit
your Mazda dealer for a
close- -up look at the
B2000 Sundowner.

Seeing is believing,

The more you look,

If vou still

the more you like.




Would you belleve our model,
above, was 18 years old when
he began playing Time Zone,

a naw computer game that has
lasting excitement? As player
progresses through the game,
he will view a series of over
1,400 colorful, high-resolution
screen-sized pictures. At top
right is view ot Rome during
the relgn of Caesar. A strange
creature within Robin Hood's
Sherwood Forast 18 aeen center
right. And at botiom are the
13 Colonies’ haroes In 1776.

P pholo Frate LLEe

POPULAR MECHANICS

The
World's

Longest
Galgnee

by Neil Shapiro e ecmonics eoimon

rom swampy, dinosaur-infested

lands to the mechanistic world
of 4082 A.D.—across 400 million
vears and spanning two planets—
the computer game Time Zone
from On-Line Systems is delight-
ing thousands of adventurers. A
graphic adventure game for an Ap-
ple 1l computer, with over 1,400
full-screen pictures, Time Zone is
one of the most challenging, fun—
and certainly the longest—of all
COmMputer games,

Time Zone presents the player
with a goal {in this case, saving
the Earth itzelf). To accomplizh
this mission, he must solve many
puzzles along the way. The puzzles
involve the player in such adven-
tures as a forest quest made at the
behest of Robin Hood; a perfume
delivery to Cleopatra’s court and
vigita to various other times and
places that fill both sides of the
game’s gix Noppy discs.

Roberta Williams, who began the
whole graphic adventure craze
with her earlier program, Mystery
House, is the chief writer and pro-
grammer of Time Zone. She told
us, “When [ used to play adventure
games, | didn't want them to end.”
As it turned out, Roberta wasn't
alone in her wish, In just o few
months, Time Zone has already be-
come one of the most popular com-
puter adventure games,

Like most computer games strue-
tured along “adventure” lines,
Time Zone requires the player to
communicate with the program by
typing in two-word minisentences.
Players move from scene Lo scene,
acquire various objects, face men-
aces and generally indulge in some
sophisticated problem solving. To do



BOX OF AIR WITH ANY PAIR.
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save $17°on 2529.95 11
bile air
when you buy 3
two Gabriel special-
purpose shocks or
struts. Just plug it
into your car lighter
and use it on tires.
On toys. On footialls,
vol iis, and rafts.
ideal for summer.
parts store or senvice

July 31, 1982

this, a plaver types into the comput-
er what he really might do in the sit-
uation which is presented, in car-
toon style, on the screen.

The first puzzle which the adven-
turer must solve, for example, is to
find the time machine itself, and fig-
ure out how to operate its controls.

At the beginning of the game, the
time machine appears before the
player in the middle of a field. The
wize player would immediately type
GO MACHINE and the computer would
then quickly display the colorful
interior of the time machine, com-
plete with a chair and control con-
sole. If the player should then type
sIT DOWN, the scene would change
again to a view of the control console
as seen from the time machine’s
operator's chair.

In this way, a person moves
through the world of Time Zone in a
realistic fashion. You might be walk-
ing along a lake when a gigantic
dinosaur blocks your way, for exam-
ple. And it's a good idea to watch
your step in ancient Rome, especial-
ly when you become a participant in
the bloody Roman games.

Luckily, there is a SAVE GaME fea-
ture. So even if you are killed when
yvou're stepped on by a mastodon,
tomorrow is another day. At any
point, you can store your game on

JULY 1982 55

floppy disc and assure yourself of
reincarnation later,

Every detail of Time Zone, from
the artistic talent and care in the
rendering of the thousands of
frames, to the varied puzzles and
surprises—even the originality of
the concept—illustrates the amount
of time that was lavished on this
1 game's development. We asked Ken

. Williams, On-Line president, how
) they were ever going to top their
I production of Time Zone?

“We can't. No one ever will. It was
such a serious commitment of all our
lives for the past two vears. Why
would somebody else want to do that
to themselves?™

It took a team of programmers,
working under project coordinator
Bob Davis, two years to program the
game; but it could actually take the
average plaver even longer to “fin-
ish." There are already informal
clubs and discussion groups of Time
Lone players throughout the coun-
try. If you have a computer and a
phone attachment (called a modem),
you can check the Micronet Apple
user's group on the Compuserve net-
work for details en such groups.

Time Zone ($99.95) iz already a
classic. It seems sure that no one
will think of computer games in
quite the same way again. by

*gasad on bhe reg.
sugy. selling price
of $22 85
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Soften flash

To relieve the disconcerting ef-
fect of close-up shots on human
subjects, cover the face of your
flashgun with one or two folds of a
thin, clean, white handkerchief.
Secure it with rubber bands.
—Rahert Hertzbery

Nip for ID

AL AN E R TR N E AN

Finding a single frame among sev-
eral rolls ean be hard, but a pa-
per punch can zolve thiz problem.
Lightly nip the edges of a frame
to be marked, but not beyond
sprocket holes.—Hobert Hertzberg

Spotting palette

Retouching prints and negatives
is more convenient if you use a
plastic coffee-can lid as a mixing
palette. Make notches on the rim
tohold your brushes so they won't
tip or roll away.—A, Weber
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Popular
Mechanics
FILE BOXES
&
SEPARATE
INDEXES

POPULAR MECHANICS FILE BOXES

will help you keep vour magnzines

and bookshelves trim and orderly.

PM is now offering a sturdy glosay

lacquered File Box to keep a vear's

supply of PM issues neatly together.
With every esrder you will

receive FREE self-adhesive labelz

covering the yvears 1975 through 1984,

Peel off the year required and place

on appropriate PM File Box and

yvou'll have a very valuable, convenient

and attractive reference library.

1 File Box, $2.95
2 File Boxes, $2.75 each
2 or more File Boxes, $2. 50 each

PM Indexes for
the imrs 1975-1981

are !

Find the answers to your shop, home
and car problems faster than ever.
Thousands of entries cross-reference
the articles that have appeared in PM
over these years.

ORDER BY YEAR! Price for each
index is $2.25,
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WHAT DO YOU

SCORE ON THIS
WOODWORKER'S

TEST?

Find out and get a FREE one-year
woodworking magazine subscription!

”g/ The MARK ¥ combines the live
Ak Rty power 100/s you nead mast in one
o ( G / ! economical, space saving unit
15 the tool to start with, .. the
systern you grow with!

Mail the coupon loday!
Tre Home Workshop Company

750 Canvler Driver
vandalka Orag 45377

helptul lips

So grab a pen or pencil and gel
starieqd!

Circle A,Bor C foreach
question:

" How much expenence have you
had in woodworking, home repair
and/or home mamlenance?
(A} Little or no experience
(B) Some expenence

(C) Quite a bit of experience

Which phrase best describes
your workshop?
{4} A selection of hand lools and
riable power 100IS
B} Alablesaw orradial arm saw,
along with hand tools and
portable power lools
(C] A good selection of sia
lionary and portable power
lools, along with hand lools

How involved do you want
10 become with woodwork-
ing, home repair and/or home
maintenance?
1&] Mot very involved
B) Moderately involved
(C) Heavily involved

What's the likelihood that you'll
buy some kind of woodworking
lools within the next year?
Immmmm
B) Somewnhal likely
(C) Highly likely
5 Eﬁ,‘lhilcg bﬁgt describes ',f-:::g‘?
0 home repairs and main- -
tenance only when it can't be done How fofind your score:
any other way It's easy! Gve yoursell nine points lor
{B) | do some woodworking and a each (A) you circled, six lor each (B)
variety of home repairs an and three tor each(C) Then enter your
maintenance lotal on the coupon, ill in the special
(C} I'm primarily inferested in fine blank about Question #5 and enter
crattsmanship woodworking your name and address Mail the

The lest takes cnly a minule! coupon 1o the Shopsmilh address
Just answer each queshion, total your shown belﬂfﬂ.
score and enter il on the coupon Your firs! issue of HANDS ON! will
Then fill in your name and address arrive soon. And because you're
and send |t in 1o Shopsmith. > interested in woodworking, we'll
For your effort, you'll receive a FREE o also 55;""? ¥0U13 Cﬂiﬂﬂhmef;ﬂt??’
one-year subscription{$6 00 value) lo . e g r:]fma u_:ttﬂ h"i.ﬁ.%iblgl':' 1he
HANDS ON!. the na!hunal woodwork- - : Q . ﬁg:?“rré il Kn ;f
ing magazine ull ol how-1o home ] S ean e BN oni

£
\'\
repair articles. project plans and olher ?ﬁ [ ! i
4

‘Shopsmith, Inc 1982
e
My Test Scorels .

On Question #5, | circled the
letler . Please enter my name
lor a FREE one-year subscnp- |
tion to HANDS QNI the na-
onal woodworking magazine
$6.00 valug). And send me a

REE Shopsmith MARK V In-
formation Kil, including the
helpful booklel “How To Deter-
mine Your Bes! Power Tool Buy"
| understand | am under no
obligation.
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Address
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Stereo Sound From
Your Walls

This teacup-shaped device
attaches to wall surfaces and
turns them into speakers.

TIME-DELAY

Acoustic 2000 AC is a conaless speaker that uses walls as a sounding board.
Inset photo (top) shows components. The lllustration shows connections Inside
the 2000 AC and the unit's heart: the voice coll that drives the vibrating plate.

almost laughed when inventor

Bill Ashworth took what looked
remarkably like a teacup, screwed it
inte a section of wall paneling, and
hooked the tiny device to the speak-
er output of a powerful stereo ampli-
fier. But when he turned the ampli-
fier on, and the whole room filled
with clear, pleasant sound, 1 knew
he had something. [ started listen-
g,

The “something” is called a cone-
less speaker and it's the result of 20
years of painstaking research on
Ashworth's part. In fact, long-time
PM readers may recall an article
about his original invention which
ran in the December 1965 issue
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by Neil Shapiro
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(Fantastic Coneless
page 36).

Then, the sound was only fair
Now, according to tests conducted
for PM by Tridac Labs. the coneless
speakers can make vour walls sing
out in much the same way as con-
ventional speakers. There arve still a
few drawbacks. but for many pur-
poses, these little teacups—ecoupled
to your wall—could be a substitute
for large, space-enting speakers.

Loudspeaker,

Motes from a teacup

This coneless speaker i3 an au-
dio transducer. Most conventional
gpeakers have transducers, called
voice coils, which convert electrical

———— e

signals inte mechanical vibrations.
These vibrations cause the speak-
er's flexible cone to move back and
forth, moving air and producing
sound.

But Ashworth's coneless speakers
work on a different principle. The
back zide of the coneless speakeriza
special metal plate which has been
acoustically designed to transmit
vibrational energy to a wall surface,
instead of to a paper or polymer cone
inote the small gap between the
plate and wall in the illustration on
this page).

Arcording to Ashworth, much of
the secret of his speaker’s operation

[Fhegse furn 10 gapge §as)




CUSTOMER INFORMATION FROM GENERAL MOTORS

HOW TO SAVE YOUR LIFE
AND THE ONE NEXT TO YOU

OVERCOMING YOUR PSYCHOLOGICAL RESISTANCE TO SEAT BELTS MAY BE THE KEY.

The facts are startling.
Experts estimate that almost
half of all automobile oocupant
fatalities and many serious
injuries might have been
avoided if the people had been
wearing seat belts. That'’s
because most injuries occur
when the car stops abruptly
and the occupants are thrown
against the car’s interior or
out of the car. Belts reduce
this risk.

Many people say they
know the facts, but they still
don't wear belts. Their reasons
range all over the lot: seat
belts are troublesome to put
on, they are uncomfortable,
or they wrinkle your clothes.
Some people even think get-
ting hurt or killed in a car
accident is a question of fate;
and, therefore, seat belts don't
matter.

If you're one of those
people who don’t use belts for
one reason or another, please
think carefully about your
motivations. Are your objec-
tions to seat belts based on
the facts or on rationalizations?

Here are a few of the
common rationalizations,
Many people say they are

afraid of being trapped in a
car by a seat belt. In fact, in
the vast majority of cases, seat
belts protect passengers from
severe injuries, allowing them
to escape more quickly. Another
popular rationalization: you'll
be saved by being thrown
clear of the car. Here again,
accident data have proved that
to be untrue —you are almost
always safer inside the car.

Some people use seat
belts for highway driving, but
rationalize it's not worth the
trouble to buckle up for short
trips. The numbers tell a dif-
ferent story: 80% of all auto-
mobile accidents causing serious
injury or death involve cars
traveling under 40 miles per
hour. And three quarters of
all collisions happen less than
25 miles from the driver's
home.

When you're the driver,
you have the psychological
authority to convince all of
the passengers that they
should wear seat belts. [t has
been shown that in a car, the
driver is considered to be an
authority figure. A simple
reminder from you may help
save someone’s life.

Another common myth:
holding a small child in your
arms will provide the child
with sufficient protection
during a crash. The safety

experts disagree. They point

out that even during a 30 mph
collision, a 10-pound child
can exert a 300-pound force
against the parent’'s grip.
So please make sure Child
Restraint Systems are used
for children who aren'’t old
enough to use regular seat
belts.

If you're an employer,
encourage your employees to
wear seat belts. At GM, we've
made it a matter of policy that
everyone riding in company-
owned vehicles is expected
to wear lap and shoulder belts.

We heartily su dpport the
program initiated by the
National Highway Traffic
Safety Administration to en-
courage the use of seat belts.
So please fasten your own
belt, and urge your family
and friends to follow your
example. Even the best driver
in the world can't predict what
another driver will do.

This advertisement ts part of our
continuing effort to give custom-
ers useful information about their
cars and trucks and the company
that builds them.

General Motors

Chevrolet * Pontiac
Oldsmeobile * Buick
Cadillac * GMC Truck




Homer Formby Says:

“Paint removing sure
needsimproving:’

All the scraping and sanding. All the misery and mess. Imagine the same pene-
Mo wonder most people would rather do almost anything trating power as the higuid,
than remove paint. but in a convenient spray that
But that's all changed now. Because gives perfect coverage on
I've developed a new paint removing places like legs, moldings,
system. It's built around powerful carvings and filigrees of wood
chemicals that loosen and lift. And pieces. .
it's a systern that's simple, quick After 50 years of brush-on 7 |
and convenient. paint removers, my spray 7
Try it. I'm sure you'll agree the  ushers in a new day ~ .
Formby System removes the “| Love Wood."
pain from paint removing. o j
e Wood has been a part of my life ever since | worked
Start With The Liquid. as a boy in my father's antique shop, hand-rubbing
My Liquid Paint Remover fine furniture.
can femaove Hir!ua"t any kind | believe in letting the natural beauty of wood
of paint. From any shine through. My Paint Remover System Is designed
of wood. to do just that. It gets through years and layers of paint to
. The special wood formula revedl the glory of the wood underneath.
- is 2 unique combination of And you do the job simply.
premium ingredients that plow My Systern makes paint removing a chore no more.
through paint. Yet won't So take on those projects you've been putting off. With
harm the surface, Formby's® Paint Removing System. The system that
: improves paint removing,
Rmﬁ Eﬁ:ﬁg Pamt For more information on Formby's Paint Removing
Brush on Fnrmby s® Liquid Paint Remover and you ;33'5"9‘; agd uthe?r Formby's nrgdumcta. write to Formby's
prammmy Con actually watch theold 107 0. D% 567 O1ve Branch. M5 33554-= WR——

paint layers being bubbled

aﬂagm That's }harllks to j]': h
my formuia. It's haavy-
bodied, so it works fast and u rnl
helds tight. No one knows wood as good
Making it easier to
- work on vertical surfaces.
And since there'’s less
need for hard scraping,
you're less likely to gouge
the surface of the wood.

The Paint Remover Wash
Removes Residue.

Aﬂer },-'nu finish w:lh my qumd Faint Remaver, use my
s Paint Remover Wash and
o ‘.._ ] steel wool pads to remove
- stubborn holdover residue.
This final step in the
- system also removes

~ streaks and helps rub v B Bkl = =
down the surface for the _ MOver Pt Eresee
final finishing or staining. - - o E Wash
When The Only Way " = 2 RO

is.hspra" B o - S
Sometimes you simply =

can't brush on Paint Remover. So that's why | developed
my Aerosol Paint Remover. | believe it's a revolution,

Paint Removing System
Formby's products are available at better paint, hardware, home centers and department stores.




In a quarter-mile and 11 seconds,
you can be going 125 mph.

by Joel Breault

his year’s motorcycles are the most / S

radically styled and most techni- ™
cally advanced bikes ever built.
While the auto manufacturers re-
gerve their most daring styling
concepts for the auto shows,
the motorcycle makers put
their advanced ideas right in’
the showrooms. If you
haven’t been to a mo-
torcycle store in the last
two years, your next visit
may lead you to believe
you've been locked in a
The big four from
Japan (Honda,
Kawasaki, Suzuki

Whila it isn'l the fastest
of the bunch, the CXS00T ia
Honda's ultimate futuro-
siyling sistement. It
features a V-twin, 500-cc,
water-cooled, turbocharged
maotor, shaft drive and the
maost head-lurning fairing
ever bolted 10 a frame.

The Turbo has a top end

of 130 mph and blasis
through the quarter-mile
ina mere 12.6 seconds.
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5 will suit anyone, from the

S puttering commuter to the 11-

e second quarter-milers for whom
" only hyperdrive is acceptable.

- With so0 many bikes to choose
from, wading through all the
models and variants within model
lines becomes a real chore.
Rather than go through each and
every model, we picked the most
significant—and fastest—of the
new models from each of the big
four and gave them a thorough
thrashing on the roads of
southern California.

Honda CX500T
The Honda Turbo may look like
it's the fastest bike in the world,
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but it isn’t. With an ET of 12.656
and a trap speed of 112 mph in
the quarter-mile, it is eclipsed by
the much larger Suzuki GS1100E.
(11.0 seconds, 126 mph). But then,
again, speed and ET in the
quarter-mile is not everything.
What the Honda lacks in brute
acceleration, it compensates in
precise handling, responsiveness
and exotic styling.

The heart of this motoreycle is
the V-twin, 500-ce, water-cooled
engine. This engine first appeared
in the nonturbo CX500 in 1978
and really broke the mold in its
elass, Previously, if you wanted a
000-cc bike you were limited to

either vertical Twins, transverse
Plagse tum fo page. 115)




Suzuki Katana 1100's bizarre styling is maiched
by s wild, 16-valve mill that propeis it through
the quarter-mile In 11.2 seconds. It festures an

antidive braking system and clip-on handlebars.
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Superscopes Beam Us

SEiEﬁtiStS wﬂrktng with Entut'ti*i unn'relr:iu: wh:-tt'e a gram of ;-"ililtl thlt- Ir{fﬁ{;_lt:: .“”‘1 |_1qrt.l'_|im:r 11:_5_5
the electron beam are =alt looms larger than a moun- 1an 4 revolution in physies, promis-

tain range and where two channels  ing technologies that will let us
Gurfen”y rewriﬁng many ;.;I.LH: deep ulrtll Ihlt':l”.\.: have :rwn “I':I_h'ilb i vl'u'u-;i ETOW or -.-T.If'h a mnl:l'n-
. noewn Lo leap together without chip hundreds of times faster than

Df the PhY5|‘35 bGGkS. warning—orexplanation. Scientists  today’s minicomputer.
have long been able to peer nround Starting with a deviee that's little
—  the corners of Lthis submicroscopic  more than a souped-up TV picture
58  world, but now—using powerful tube,science hasdeveloped sophisti-
e¢lectron  beams—they're delving  cated magnetic lensez and advanced
into its mysterious innermost parts.  lab technigues to harness the amaz-

by Dennis Eskow scence
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Into Atom-Sized Worlds

ing electron beam. The basic equip-
ment is a particle “gun” that shoots
electrons from a cathode to an anode
down a vacuum tube, The vacuum
keeps out air and particles that
might distort the beam,

Further down the tube, the beam
iz focused through disc-shaped mag-
nets in the same way that light is
focused through plass lenses, Eloe-
tron-absorbing  “blanking plates™

NITROGEN
VACUUM
CHAMBER

CATHODE

ANCIDE

MAGNETIC
LENS

BLARKING
PLATE

CONDENSER
LENS

SPECIMEN
CHAMBE R
FOR

PRECISION

STEPPER
MOTOR

STEPPFER
MOTOR

SCREENM

F BINOCULAR
VIEWER

PHOTO PLATE

The eleciron beam

{above) s a basic toal ':.... -

of the new physics.
Streams of electrons

specimens. Used at
Cornell {left), it etches
lines 20 atoms apart,
the kind of work done
to make fast computer
chips. Used as a mi-
croscope, it can easily
magnify an impurity in
an experimental alloy
3,000 times (right). it
can magnity by as
much as 200,000x.

YACU LM
MANIFOLDO

ELECTROMN
HE &M

SPECIMEN
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In the strange world of
tha superscopa, a swalch
of silicon fiber (above)
tekes on the appearance
of an exotic jungle when
magnified to 300x. The
wood shaft of a cotton
swab (above right) shows
splinters magnified to
300x. And at Cornell,
Janet Mouradian is able
to make diagnoses, using
up to 100.000x power.

M|

\

Flar.

keep the highly charged particles
from flying off every which way.
Finally, the beam strikes the ob-

Jeet being studied or etched, (If the

beam 15 used as a microescope, the
exposures are shorter, and thus less
energetic, than they would be for
elehinge ) Deponding upon the design
of the machine. the beam passes
through the object onto B projection
acpeon, oF falls in o highonerpy
shower all around the obhject onto a
screen,  Then, the picture s
projected through the lens of a stan-
dard microscope or photographed in
a special chamber,

Since 1931, scientists have used
electron beams to see things smaller
than a bacterium. But in the past
five vears, the technology has rock-
eted 1o dizgving new heights,

“We're looking at a whole new
physics,” declares Michael Isaacson,
a researcher at Cornell University's
Submicron Research Facility, “This

-._.________-_

ar




isn't the stuff vou studied in high
school.” As evidenee, lsaacson offers
the mystery of the “20-angstrom
barrier.”

Unbreakable barrier?

Using a beam about 5 angs=troms
peross—the size of a single alom—
Isaacson has étched perfectly paral-
lel lines remarkably short distances
apart. But when he tries to dig
canals 20 angstroms or less apart,
the two lines survive only fractions
of a second and then jump together
to form one line. Issacson is warking
on an explanation. "1t just might be
that there’s a limit to how amall a
scale we can work in,” he sayvs,

The electron beam was the inven-
tion of seientists frustrated with the
limitations of the standard light
microscope. With maximum magnifi-
cations of less than 2,000x, they
needed something that would let
them see cells and structures thou-
sands of times smaller. The earliest
electron scopes magnified objects by
as much as 12,000x. Today, we can
blow up the image of a cell or other
object 200,000 times. But limitations
and frustrations persist.

“With the electron microscope, you
gee only in black and white," notes
Rockefeller University researcher
Maria Rudzinska. “And vou cannot
study the living organism because
specimens must be dead.”

If cutting doesn't destroy living
tisaue headed for an electron micro-
scope, then “fixing"” will. The sam-
ples must be cut razor-thin to let
electrons pass through. But even if
they survive the process, they then
have to be "“fixed" on a mount with
epoxy to keep the cell from moving
and distorting the image. Noone has
found an epoxy that will hold the cell
perfectly still and keep it alive at the
same time.

“The answer may be in going back
to light microzcopes,” savs Cornell

rezearcher Aaron Lewis, whose
work may lead to the ereation of
the first light-powered superscope.
Ironically, the light-powered inven-
tion is made possible by work Lewis
is deing with the electron beam.

Heart of darkness

At the heart of the present limita-
tion of light microscopes is the fact
that & beam of white light won't pass
through an opening smaller than
about 5,000 angstroms, meaning you
can't look at items smaller than
that. But Lewis has found that by
pounding a gold leaf to less than
1,000 angstroms thick—then elec-
tron-zapping & hole in the leaf about
500 angstroms in diameter—he can
get a tiny beam of light to pass
through.

He is now working on the delicate
construction of an array of such gold
leaves. In future experiments, the
leaves will be set side by side in front
of a tissue sample. A high-energy
beam of laser light will be shot
through the sample, passing onto a
tiny sereen for magnification, Theo-
retically, with dozens of “eves" look-

The very “cement” that holds human cells together,
the basement membrane (left), becomes visible when
it's magnified to 7,000x. To get a specimen under

the electron beam, It must be sliced superthin with
an Industrial-quality diamond blade under the light
of a microtome (below). The specimen is then lifted
with a tiny pair of tweezers and placed on a copper
disc, or a "grid,” which is smaller than a pinhead.

ing at points the size of less than 30
atoms, the array will be able to
produce pictures of cancer cells in
the midst of reproduction, to name
just one potential use of the ar-
rays.

For some things, however, the

electron microscope will always
have an important uze. “For diffi-
cult diagnoses, it's hard to think of a
way to improve on the electron
microscope,” sayvs Cornell surgical
pathologist Janet A. Mouradian.
“By studying the cells at various
magnifications, we can tell the exact
kind of cancer involved. We can look
at the juncture between cells and
underatand how the cancer is invad-
ing the body—and perhaps how to
kill the cancer.”

Her lab assistant, Jose Avello, pre-
pares samples to be magnified up to
100,000 times, In surgical gown and
gloves, Avello runs the tissue sam-
ple under a mierotome, a device that
looks like a light microscope, with its
binocular eyepieces and vellow
light. Placing the sample under 100x
magnification, Avello sets a super-

[Pigase hwn o page 121)
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PM Tests The Biggest
Outboard Ever

QOutboard Marine's new 3%-liter V8 powerhouse
can challenge all previous records

by Bill McKeown soeanne eciTos

Tw rumors are true! A
vear ago when Outboard

Marine Corp. introduced the
biggest two-cyele outboard
ever built, there was a sus-
picion that OMC was out to
create performance that
could win the world's closed-
course racing champion-
ships. And further, these
new Johnsons and Evin-
rudes would also be adapt-
able to offshore marathons
—an entirely different
league —and lead to produe-
tion motors for big pleasure
boats.

So far, this exotic machine
has not competed in the
United States. But in five
races in Europe, it has won them all.
No one is quite sure of the top speed.
The engine has been handled
carefully and hasn't needed the
ultimate push to eome in first. The
present outboard world speed
record is 137.96 miles per hour, but
the few experts who have driven
this new V& report more speed than
that on straightaways.

B8 POPULAR MECHANICS

S peedometer that starts at 80 mph and OMC 1ach ara axplainad
by Jimbo McConnell and Jack Leek to PM test driver McKeown.

Is this the outbeard of the future?
In an exclusive first-ever test, Pop-
ular Mechanies got an opportunity
to judge.

Up close with the engine cover
on, the powerhead is only slightly
taller than previous motors. Looks
do not give away the massive
horsepower hidden inside, and. once
underway, the motor is muffled to

hide any ear-splitting roar.
Under the hood is no secret,
and throngs at hoat shows
have already crowded
around to study the twin
banks of four evlinders set
in a 9% V. with one dual-
barrel carburetor mounted
on each for a total of eight.
Displacement of 3% liters
{214 cubie inches) probahly
pours out 400 or more
horses of power, depending
on the setup.

[ decided on the test-ride
day that | wouldn't quibble
with the 400-plus estimate.

With ace racing driver
and OMC test techniecian
Jimbo MeConnell and direc-
tor of Marine High Performance
Jack Leek, we first went over cock:
pit controls. Thumb buttons right
and left on the steering wheel con-
trol “up” engine trim, and an alter-
nate toggle switeh under your right
thumb chokes the engine. A gauge
taped to the front top of the cockpit
cowl shows trim position. A button

(Piease lum Io page 37)




Cees van de Velden-enduro and Mobnari-sprin! lunnel hulls (above and
balow) handled smoothly al 100-plus mpn The polenl new VB powerplanis
are lrimmed out with tilt and elevalor-mount adjustments which are
controlled by steering wheel, foot and toggle switches in the cockpil.

e _3

CYLINDER BaNK
WITH INDIVIDUAL
CARBS

A LLIMIMLUR
POWERMHEAD,

e L e

One of dual banks of four

cylinders apiece [(above)

shows iwin-barrel carbs

for each of eight cylinders

of 90° V8, Block is alumi-

num with cast-iron liners

tor eylinders. CD ignition

handles rpm approaching

10.000. Tuned exhaust

boosts hp estimated o be

above 400. Streamlined

lower unil, plus eleciric

one-inch lift adjustment of

y moun!, positions suriac-

L . - ing cleaver prop for opti-
For safely in tunnel hull like Molinari to), | MUM losed-course rac-

McConnell suits up PM's McKeown in | In9- Offshore marathon
drogue chule life jackel, radio helmet. setup uses deeper units.




by Clarence L. Johnson

he Lockheed U-Z subsonic,
high-altitude reconnaissance
plane first flew in 1955, [t went
operational a year later. It became
abvious to those of us who were
involved in the U-2 program that
Russian developments in the radar
and mussile fields would shortly
make the U-Bird too vulnerable to
continue overtlights of Soviet terri
tory, as indeed happened when
Francis Gary Powers was shot
down on May Day of 1960.
Starting in 1956, we had made
many studies and tests to improve
the survivability of the U-2. Fow
gains were forthcoming except in
cruise altitude, so we took up stud-
ies of other designs, We examined
the use of new fuels such as boron

The 'Blackbird’

slurries and liquid hydrogen. The
latter was carried into the early
manufacturing phase because it
was possible to produce an anrcraft
with cruising altitudes well over
100,000 feet at a Mach number of
2.5. This design was scrapped, how-
ever, because of the terrible logistic
problems of providing fuel in the
field.

It was still apparent that we
would need a manned reconnaiz
sance aircraft that could he dis
patched on worldwide missions

.hrr'lrll..l. 'Jrl'i-J|'-\.'IJ.'.

crrpldnn f/-.l'.l;.’.:.:':'.l,"'l. el

{erroree L. N R L TR
of el s Erang
el P
Shkank Weerks " T

AREE |.l.Il T

r J:I.'- N J.'n-'r'."r«." e e N 0
preeliistes sishrguey,
IR [fie

Rlarst aif Prriaal mlceiesixtd

predpeds, an careeaft wlose ltvmato oo
hifrtves itrestsli P prbirrelon s seceet ol
TR |




Artist's conception {right) of
an SA-T1 at altitude is a view
only a spacecraft—or another
Biackbird—would have. Among
warld aircraft records still held
by the design are: speed over
a straight course—2,193 mph;
speed over a closed circuil—
2,092 mph; and altitude in
horizontal Hight—85,06% feel,
The photo at right shows the
only method available 20 years
ago for testing the plane's new
J58 engine: Exhaust o! another
jet engine was run through its
fntake. simulating high ram-air
lemperatures at cruise speed.

The world’s first titanium plane flew 20
years ago. Even now, nothing outperforms
it. It has photographed every hot spot
from Cuba to the Falkiands. Here, for

the first time, is-the builder's story.




SR-T1 crews wear pressure
sults very similar to astronaut gear;
cooling load (skin temperatures at
Fight—"L" means lower surface)
was a major design challange.

when required. From vulnerability
studies, we derived certain desipn
requirements for this craft: a cruis-
ing speed well over Mach 3, a eruis-
ing altitude over B0,000 feet and a
very low radar cross section over a
wide band of frequencies. Electronic
countermeasures and advanced
communications gear were
mandatory, The aireraft
needed at least two en-
gines for safety reasons.

Operating at ram-air
temperatures of over 800" F.
immediately ruled out alumi-
num as a basic structural ma-
terial, leaving only various al-
loys of titanium and stainless
steel. It meant the develop-
ment of high-temperature plas-
tics for radomes and other struc-
tures, as well as a new hydraulic flu-
id, greases, electrie wiring and
plugs, and a whole host of other
equipment. The fuel had to be stable
uhder temperatures as low as —90°
F. in subsoniec eruising flight during
aerial refueling, and to over 360° F.
at high cruising speeds when it
would be fed into the engine fuel sys-
tem. There, it would be used first as
hydraulic fluid, at 600° F., to control
the afterburner exit flap before
being fed into the burner cans of the
powerplant and the afterburner it-
self.

Cooling the cockpit and crew
turned out to be far more difficult
than on the X-15 research airplane,
which could fly twice as fast (but
only for a few minutes per fight).
The rubber tires of the landing gear
had to be protected from the heat
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616° L

.y

1050°
5019

by burying the re-

traction wells in the
fuselage fuel tanks for radiation
cooling.

Special attention had to be given
to the crew escape system to allow
safe ejection from 0 mph at sea level
to Mach 4 at over 100,000 feet.

The problems of taking pictures
through windows subjected to a hot,
turbulent airflow on the fuselage
also had to be solved,

Beginning in April 1958, | made a
series of tompetitive proposals for
Mach 3-plus reconnaissance aircraft
to the C.LLA. and to the U5, Air
Force. These airplanes were desig-

nated in the Skunk Works (Lock-
heed's advanced projects group) by
design numbers of A-1 through A-12.
In August 1958, our A.12 design was
declared the winner, which gaveusa
limited go-ahead for a four-month
pericd to conduct tests on certain
models and to build a full-scale
mock-up. In January 1960, we got a
full go-ahead on the design, manu-
facturing and testing of 12 alreraft.

We discussed the next version of
the aircraft, an Air Defense long-
range fighter (designated YF-124),

5EAY L
5120 |

523"

5187 L

5019

B05°

587°

! with the Air Force

5219 L in March 1860. They

were very pleased with

our propoesal. In early Janu-

ary 1961, | made the first propos-

sl for & strategic reconnaissance
bomber version.

We were encouraged to continue
our company-funded studies on the
aircraft. As we progressed in the
development, we encountered very
strong opposition in certain  Air
Force quarters on the part of those
trying to save the North American
B-70 program, which was in consid-
erable trouble. Life became wvery
interesting in that the SR-T1 was
competing with an airplane five
times its weight and size,

The first A-12 flew on April 26,
1962. In June, the Air Force evalua-
tion team reviewed our design and
the YF-12A mock-up, and we were
given good grades.

Our discuszions continued with
Gen, Curtis LeMay and his Strategic
Air Command officers, In December
1962, we were finally put on contract
to build the first group of six SR-T1



aireraft. The first YF-12A flew early
next August.

Going back to the origins of the
final design, the required perfor-
mance in speed, altitude, and range
made it evident that a thin, delta-
wing platform with a very moderate
wing loading was required to allow
flight at very high altitude. A long,
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3 slender fuselage

5207 L was necessary to

contain most of the

fuel, as well as the

landing gear and payloads. To re-

duce the wing trim drag, the fuse-

lage wae fitted with lateral surfaces

called chines, which actually con-

verted the forward fuselage into a
fixed canard which developed lift.

The hardest design problem on the
airplane was making the engine air
inlet and ejector (tailpipe) work
properly. The inlet cone had to move
almost three feet to keep the shock
wave where we wanted it. A comput-
er-controlled hydraulic actuator
was required to provide operating
forces of up to 31,000 pounds under
certain flow conditions in the na-
celles. To account for the effect of
the fuszelage chine airflow, the inlets
were pointed slightly down and in
toward the fuselage.

The use of dual wvertical tails
canted inward on the engine na-
celles took advantage of the chine
vortex in such & way that the direc-
tional stability improved as the an-
gle of attack of the aireraft in-
creased.

All the usual low- and high-speed
wind-tunnel tests were run on the
various configurations of the A.12
and YF-12A, and continued on the
SR-71. Substantial efforts went into
optimizing chine design and conical
camber of the wing leading edge. No
useful lift increase was realized
from the use of wing flaps of any
type, so we depended entirely on our
low wing loading and powerful
ground effect to get satisfactory
takeoff and landing characteris-
tics.

Wind-tunnel data on fuselage trim
effects were of marginal value be-
cause of two factors: structural de-
flection due to fuselage weight dis-
{Fiease rum lo page 106
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Flatter sides and deeper keels
of longer lasting materials
give these versatile craft
softer rides and longer life.

I nflatables are growing up. They
are still the small, simpleto-
store, easy-to-carry, multipurpose
boats that can pack away into car
trunk or closet and come out to blow
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up for launching in minutes. But
gquality models are no longer consid-
ered surplus liferafts or plastic
swimming pool toys. The latest
space-age materials make them
stronger and more durable, while
new designs make them look more
like conventionzl eraft. And new
higher prices complete the resem-
blance,

A price tag of over 810,000 fora

Nl

-
T

19-footer puts them in the hard- hull,
big-boat league.

The early rubber hulls that rotted
out from sun and water exposure
have been replaced. Now, synthetic
fabrics that are specially treated
with synthetic rubber can resist oxi-
dation and ultraviolet attacks. Neo-
prene, Hypalon, nylon, PVC and
polyester in multilayered applica-
tions are producing waterproof fab-




rics of great strength and abrasion
resistance. Kevlar fibers, like those
in bulletproof vests, are incorpo-
rated into some models. New adhe-
sives to seal seams of the air cham-
bers also extend the life of the latest
models.

Examples of a new sleeker look
for inflatables come from Metzeler
inflatable boats in Germany, To its
line of dinghies, runabouts, canoes,

A sallboard that goes 1o the

beach in just a shoulder
bag. the 33-pound Pesked
rides on inflated PYC float
chambers thst support a
throe-piece deck and a
two-section sail.

kayaks and river rafts, an 15-foot, 4-
inch Concorde and a 13-foot, 8-inch
Tornado have been added. New en-
gineering has made possible flat
topsides and deck above the
rounded flotation chambers. Semi-
deep-¥V inflatable keels for these
and other makes provide a much
smoother ride.

The larger Concorde is rated for
outboards up to 150 hp, seats four in

inflated bucket seats, weighs 565
pounds and can carry a payload of
1,672 pounds. It has eight air cham-
bers, floorboards of wood, forward
steering, and it can easily tow
water skiers. The Tornado takes
motors of 50 hp that can pull two
water skiers, has an optional dash-
board with steering wheel and con-
trols, and weighs 242 pounds. Both

" The 13-foot Tornado is a
& 1 gmaller Metzeler blow- up
with a deap-V-type keel.



SUPERBIKES:
Built Like Airplanes

Priced accordingly, the aerospace spin-off
bicycle IS no mere pedestrian conveyance.

IL ot started inearnest about o decade ago, Thal was when o
rising tide of interest in bieveling on this=side of the Atlantic
combined with a marketplace full of new alloyvs and composites
that had been developed Lugely through aerospace rescareh, It
mesint that people who could work with these materials cotild
build lichter, faster bikes for a crowing army of customoers at all
levels of the sport Feomm all-out racers Lo bhike Louring vaicalion
ers. PM vecently asked cveling savant Eugene Sloane, author of
The New Conpglete Book OF Bieveling, to mive us an evaluation of
Lthe batest exotic two-wheolors, When he told us one of them

was worlh abwout 100000, wie Bnel o 2o Tyt onpselvos,

-

Al aslight weight penaliy
[as compared o 8 circular
section), the Lolus frame
has longiludinal geomelry
tor agrodynamic advantage.
Experis quibble over whal

it means, bul the faster
you go. the more you gel

ALPHA LOTUS
VX-10 SUPER PRO:
$1,200
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his bike comes from one of

the oldest and most respacted
Eurapean manufacturers, the
Steyr-Daimler-Puch plant in Graz,
in the south of Austria. The Ever-
est is the top-of-the-line road-rac-
ing machine. It has a hand-brazed
silver frame. Frame tubing is dou-
ble-butted Reynolds 531 in both

main tubes and the fork blades.

By a combination of careful
component selection and preci-
sion frame geometry, the Puch
people have reduced the weight of
this bike to 18 pounds. This fan-
tastically light weight, ona 12-
speed bike, compares very favor-
ably with aluminum bikes.

Frame geometry is typical rac-
ing style, with a short wheelbase
of 38 inches and a 17s-inch fork
rake. Tha frame is stiff and re-
sponsive; the steering is quick
and accurate. —£. S

tube {above,
left) allows rear wheel to sneak
into the frame for shorter racing
wheelbase. It has side-pull brakes
which are preferred by racers for
quick action, although center-pull
design (like that on the Lotus in
photo at left) iz more etliclent
and softer. Puch uses Campagnolo
Super Record rear derailleur.

JULY




MOTOBECANE PROLIGHT: $1,149

Alhnugh the ProLight is one of

the least expensive of the exotic
bikes in this collection, it's one of the
mosl innovative. For example, the
frame tubing is the new Vilus No. 978
Duralinox aluminum: it's lugless and is
cemented together, with the joints then
sealed. This eliminates joint heating.
which could affect the heat treatment

BEMRINGER
NITRIDED
TITANIUM:
ABOUT
$10,000

and strength of the wbing. It's the
same lechnology used today in aero-
space construction,

At 20.6 pounds, the ProLight |s the

next-to-lightest bike in ils price range.

it is the third all-aluminum alloy bike
I've ridden and, like the other two, its
comfort and frame stiffness wera
excelient, Frame elasticity was just

Motobecana's all-aluminum-alloy
lubes {above) are expanded at
the joints to provide greater

area for asrospace cementing
technigque, which uses no lugs.
Bike's lightness and finish are
superior In its price range.

enough 1o smooth oul road bumps, but
not so much as to absorb your pedal-
ing power in "frame whip.”

The ProLight. unlike the custom
models, is available off the shelf in bike
shops. This frame has been sold for
about two years in Europe. The ce-

ment. called Bador. developed in
France, seems to be failure-free —E. 5.

The subassembhes lor both titanium and steel frames
built by Cocil Behninger are brazed inan argon-litled
quartz lurnace (above). Completely assembled, a track
WEersion F!Fhrulqw litamium werghs a meages 10 pounds

-




RALEIGMH TEAM PROFESSIONAL: $1,985

his is the bike thal, in 1980, won

the world's most grueling, punish-
ing road race—the Tour de France—an
event that covers 2,500 miles {includ-
ing sections of the French Alps)ina
little more than three weeks. The Team
Professional is a custom bike, so if
wou want to run right out and order
one, you mus! send Raleigh your mea-
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Titarmum (left) and steel hottom hrackets
are contrasted i photo above. Al nght
Cecil Behninger readies frame lor inert
almosphere brazing inside a plastic bag

suraments, via one of their dealers.
The bicycle frame is made of the naw
Reynolds 731 ultrathin, lightweight
tubing. The requisite low-lemperalure
silver brazing of this material is so
demanding and tricky that Reynolds
won't sell it 1o a framea builder unless
he first demonstrates his proficiency.
The Team Pro uses top-line Cam-

Behrindged, who rocde o six-day bike
races back n the 19305 and who 15 a
consultant 1o NASA anel LS ACe
Loy (o feachve melals lechnol
i)y Bslewsd tamum could be used as
a teame comporenl il he joints werne
Iyeanmed] at o loner testperatlure

Whth has;
s row based i Rome, Behininoer Beoan

i hiabe, P Morrom, who
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Raleigh Team Pro's 12-speed setup
Is based on lop-line Campagnolo
crank sa and derailleurs; its tires

are 260-gram Clements, which are

mounted on Fiamme rims. This is the

combao that ook the 2,500-mile Tour
de France—most prestiglous road
event in the world—two years ago.

pagnolo components; it has a six-
speed rear froewheel that gives 12
speads with its dual chainwhoel,
Brarzed goodies on the frame include
water-bottle cage mounts on the down
and seal tubes, shift-lever mounts on
the down tube and brake-cable stops
on the top tube. The finished bike
weighs in at about 20 pounds.—E, &,

weare ruined, pnmarily because of
numerous impufites, bul two ramaes
exposed anly 10 nilrogen were found
1o bes @S Stiff as steel al hall the weight

St up as a track racer. the tamum
bike weighed 10 pounds complele, A
road-racing version weighed 12

Maorrom ook them (o Bame,. where
European racing hotshots hefted them
and snickered in disbehel Marcron then
made a proposition: You do with your
compelition ike what | abool 10 do
with this one. He proceeded 1o nde the
Htanium ke down the lamous ‘.‘:, ansh
Sieps, a qian! 138-s1ep lerrazen slair
case thal is one of thie tounst haunls
! the city The racers swallowed hard
Marron had no lakerns

HSince then. the Behringer inaniums

have baen ndden several thousandg
miles in competiion and hme (ria
Ihey ve been back and lorth betwaen
Home and Shakopes for sttipping
inspechon and repainting And I‘:-.:‘-r---
ingredible, teather-hght frames hava
held Iogether

The nilrided lanium lrames repre

({24

el rml.".un,:_] mare than r|."~-"||H.rr'-:1:r'.-;_4'
expenment (o Behringer. since the cost
ol the tamnum components 15 so high
and the eltor! required 1o wark and hinish
them is sa greal Asked what i would
take loogel him to build gne (o 4 cus
fomer, he just shrugs - About $10.000

|Please furn page 6




TODAY:
THE GOLDEN AGE
OF TAPE

Cassette decks are the best they'll ever be.
We listened to nine that sound as crisp and
clear as a fine record player.

by Christopher Greenleaf 5 R AN i
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£ £ ™" hat sound is from a cassette?” Again and again, this is
what professional musicians kept asking us. To test the
newest in cassette decks, PM participated in a live recording ses-
sion. Backstage at a large concert hall, the signals from thousand-
dollar microphones passed through ultraquiet, state-of-the-art
circuitry and onto tape. For comparison, the cassette decks'we
tested were played ofl against a big, professional, open-reel deck.
Does that sound like a standard test for home tape decks? We
hadn't intended to cart a station wagon load of brand-new tape
machines to a major New York-area stage for a live recording job.
Once we'd started testing them at home, though, they were so good
that this ultimate challenge became a natural. It says a lot for the
state of the audio industry that the sound from each of the small

{Fiease lurn fo page T18)
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Bang & Olufsen 2

The Oplonica RTS050

is a dual-mouth cassette
deck—one tape bay for
playback, the other for
record. The NAD §050C
features both forms ol
dolby, as well a3 a very
raliable tape t .
The Sony TCFX-6C unit
has a record mute and a
real-time 1ape counter.
The Bang & Olufsen 2400
features sleak styling
with slide controls. The
Kenwood KXT0000D uses
two-color LED meters.

PM photo: Bl Ashe



PM OWNERS REPORT:

BY MICHAEL LAMM wesr coasr eomon

TOYOTA CELICA SUPRA

Supra is super, but owners
want better stereo and tires.
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INVENTORY ANALYST

Td:r}rota went all out to improve the
Supra this year. Previous Su-
pras had been soft, silent, six-cylin-
der Celicas loaded with long lists of
standard equipment. The 1982 ver-
gion, Toyota decided, would keep all
those former attributes, but add
some important new ones, notably
state-of-the-art engineering, seat-
ing and instrumentation, plus vast-
ly improved handling, braking and
more distinctive styling.

What's the verdict? Has Toyota
succeeded in making that great leap
forward?

Absolutely. A California teacher
was 50 delighted with his car that he
serawled, "“Oh, what a feeling!”
across his guestionnaire and en-

B2 FOPULAR MECHANICS

Ownars loved spacey digital gauge pack-
age, but found the stereo less than thrilling.

closed snapshots. A nurse from Min-
nemtn exulted, “So far, 30 wonder-
ful." A California salesman: “It's a
Ferrari serviced by Toyota!™

M prolos Bl Ashe

Obvicusly, thiz is one automobile
owners are happy with. Those just
quoted are only a few who took the
time to include notes telling us how
much they like their cars. In fact,
owners think so much of the Supra
that a record 95 percent said they'd
buy another when the time came.
For a ear of this type, that's a com-
pliment indeed.

Of the owners we surveyved, 70.5
percent said that they bought the
Supra becanze of its new styling. An
Alabama drama coach rhapsodized,
“This car is a work of art!” Though
from the windshield back, the Supra
shares its liftback body style with
the four-evlinder Celiea, up front it's
entirely different, and people seem




A NATIONWIDE SURVEY BASED ON 1,535,000 OWNER-DRIVEN MILES

" g o

WYOMING REAL ESTATE BROKER

to love the shark nose and pop-up
headlights.

The Supra’s 2.8-liter, double-over-
head-cam Six helped sell another
371 percent of our group. This
engine gives the Supra a Kick that's
quite respectable these dayvs,
though 12.2 percent called for more
power, with several people sugpest-
ing a turbocharger. Still, almost all
owners seemed at least satisfied
with the 145 horses that the Supra
offers.

“The car's power makes for some
really fun driving," beamed a Cali-
fornia real estate salesman, and
nearly everyone made mention of
performance in our “specific likes"™
section.

“How canT
CLONE oME FOR.
My whreE Y

ARIZON A
MARKETING MANAGER

really did
t‘r:x.amem:l K for
this car.'

CALIFORMIA ALRLIME
POWERPLANT ENGINEER
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CalLIFORNIA OFFSET PRINTER

The fact that many people bought
the Supra because it's fun to drive is
reflected in the 76.7 percent who
chose the five-speed manual gear-

Dual-overhesd cam, 28-liter Injected en-
gine has only "usable' power, owners say.

box over the four-speed automatic,
Oddly enough, owners with the auto-
matic reported slightly better gas
mileage than those shifting for
themselves—about one mpg more in

town and 0.1 mpg on the highway.
There's no doubt that Tovota has
detuned its twin-cam Six for decent
fuel economy. And the fact that this
engine doesn't give blistering accel-
eration came in for some criticism. A
Missouri manager summed it up for
a 12.2-percent minority in our sur-
vey when he wrote, “Needs more
power." But even those who called
for turbocharging and added horse-
power usually made it a point to
mention that what was there was
(Please fum ha page 100}
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Build A

New England
Stone Fence

Solid and handsome, these stone walls will stand
for years. Here's how 10 constuct one in your yard.

by Richard F. Dempewolff

andsome, mortarless stone

walls, like those that still de-
fine and terrace the land of many
New England farms and home-
steads, can beautify your own home
and garden. All it takes is patience,
an assortment of readily available
tools, some old-fashioned sweat and
a few sensible rules laid down by old-
timers whose handiwork has sur-
vived two or more centuries,

There are three basic types of dry
stone walls: free-standing, low ter-
race and high retaining wall. Con-
struction technigues vary slightly
for each.

A lot of arbitrary data have been
published about how wide a drey
stone wall should be for a given
height, and whether or not it should
taper from base to cap rock, Most
old-time wall builders made ,
the sides of their free-stand-
ing wallz plumb, regardless of
height. But the higher the

M phodo, Gearge Ao
P art Marry Schaare

wall, the wider they built it. Actual-
ly, 8 or 9 ft. is about as high as any-
one would want to go with a dry wall.
Any number of such walls (mostly in
barn foundationsi—about 4 ft. wide
from top to bottom—still stand
throughout the Northeast country-
side.

Except for basie plans, the old-tim-
ers worked largsely by eve, using
common sense, a4 spirit level and,
perhaps, a plumb bob. Nowadays,
most experts agres that free-stand-
ingdry walls 3 ft. high or less require
no taper. For anvthing taller than
that, some wall bullders recommend
differing slope angles for stability.
The diagram on page B8 pro-
vides a reasonable slope
for the sides of free-
standing dry walls.
Rule of thumb calls for
a base that is 6 in.
wider than the top
for each o

foot of height above 3 ft. There iz no
guestion that yvou'll use about one-
third less rock—and less building
time and effort—by tapering a high
wall. And if it's properly con-
structed, its firmness and stability
won't be impaired,

Low terrace stone walls, properly
trenched and drained as shown, will
stand solidly if built with plumb cor-
ners and sides. High retaining walls,
also trenched and drained as shown,
should lean toward the soil bank
they hold in place (2 in. for every foot
of height) to allow for frost heave.
The base should also be wider than
the top of the wall—1 in. for each
foot of height—and the cap rocks
should be a minimum width of 16
in.

Construction tips
B The first step is to assemble the
basic tools for the job: 3-1b. sledge
with one beveled edge for chipping
ro¢ks, 10-1b. sledge, pinch bar and
needlebar, cold chisels, star drill,
steel shims and wedpes (see page 86),
mason’s string, 3- or 4-ft. level, a pair
of sturdy gloves, safety glasses to
protect your eves when chipping the
stone, and heavy boots.
B Next, sketch a plan for the wall
and lay it out on the site, as vou
would a building foundation. Stake
the corners and string mason's line
for height and level. Curving sec-
tions can be defined by running gar-
den hose along desired eontours.
B Calculate the approximate cu-
bic footage of stone vou'll need
by multiplying the length of the
wall by the average width.
Mujtiply this figure by the
average height for the total.



B Nearly any kind of rock ¢can be
used in dry stone-wall construction,
but some shapes, sizes and types are
more adaptable than others. Angu-
lar-shaped rocks with flat surfaces
are best. Rounded fieldstone can
also be used, but you must chip it
with a cold chisel and hammer to
face and square the stone a bit o it
will =it firmly in a wall, If possible,
avoid this type, along with brook
boulders. lgneous rock such as gran-
ite and basalt iz fine, if you can find
usable chunks. Large specimens
that must be broken require hours of
work with star drills, stone ham-
mers, shims and wedges—not to
mention trimming with a cold chisel
or mason's hammer,

B Where do you find rock? In the
Northeast, if you hike through any
rural or exurban woodland, you
won't go far before stumbling on an
adequate supply. Old potato cellar
foundations, played-out quarries
with piles of discards and ancient
stone rows that the oxen of pioneer-
ing farmers stone-beated to the
periphery of hard-won fields are all
excellent sources,

Frequently, the property owner
will let them go for the asking, or for
a small fee. In anyv caze, make cer-
tain you get permission from the
property owner before removing any
stone from the land.

In almost any part of the country,
some commercial quarry rubble is
available. And in other areas with
outerops of layered sandstone, slate
or foliated schists, look for weath-
ered slabs that have hroken off and
lie at the base of the rock face. These
can be split easily at the seams and
rough-cut into usable shapes with a

'I.':'\-t o

3 TYPES OF STONE WALLS

CaF AQCK

TYPICAL WALL
 CONSTRUCTION _ ——
e T

SLANT
OUTSIDE
ROCKS
TOWARD
LENTER
L Max. HEIGHT 3¢
i N, WIDTH 2

1. FREE-STANDING WALL
2. TERRACING WALL

HARDWARE
) cLOTH

DRA&IM
FIFE
{EVERY
T,

EPLAE}\

TSTOI‘EIF

12 pEER”
TRENCH
2" BAND 24 .DEEP

TREMNCH

SLOPE WALL INTD BAMK 2" PER — %
FOOT OF HEIGHT, 3A5E 15 WIDER
THAM TDPF, WIDTH DECREASES

1" PER FOOT QF HEIGHT

SPAN WALL WITH TIE
ROCKS EVERY 6 OF
LENGTH AND EVERY
- THREE COURSES OF
F HEIGHT

i
CHINKE WOBBLY ROCRS
WITH SMALL STOMES
UNTIL FIRMLY SEATED

3. RETAINING WALL

CaPr ROCK 6" RUBBLE
it 18" WIDE

. e

Laying up a traditional dry stone wall

isn’t as difficult as it looks. All it takes is patience, a few
specialized tools and some hard work.




cold chisel and hammer (see top
drawing at right).
B Rock without stratification—ig-
nepus types and hard limestone—
must be hand-drilled and wedged
apart as illustrated. Score a line
with a broad-edged cold chisel and
bore a series of 4-in.-deep holes,
about 8 in. apart, along it with a star
drill and a hammer. Give the drill a
one-eighth turn with each stroke.
Insert steel shims and a wedge in
each hole and tap the wedges until
firmly embedded. Then whack each
in turn with a 3-lb. hammer, repeat-
ing in series until a erack appears.
If further hammering doesn't
cleave the rock, broad steel wedges,
pinch bar and crowhar can be used
to finish the job, Be careful not to
drive a single wedge too hard and

STRATIFIED ROCK

{SEDIMENTARY SANDSTONE,
SHALE HARDPAN, SLATE)

DRIVE STEEL
WEDGES INTO
SEAMS AT
THEY OPEM

DRAIVE COLD CHISEL BORE HOLES

deep, or vou'll break off a corner e i R WITH STEEL
instead of splitting the rock down EI:Z I:fllLL

the line. {The stee]l wedges and shims
shown in the illustration on this
page are invaluable when it comes to

splitting solid roek, but sometimes mmcl“,r ERTGNES
they can be difficult to find, If you IBRANITE. SCHIST. &

can't get them through yvour local
masonry supplier, contact Richard

DEEP ALONG
STRAIGHT LINE

Pokrandt Manufacturing, RD 3, Box DRI VE BT EE:
182, Tamaqua, Pa. 18252)) fJE'S:f EASH:ETG

B The most practical way of hauling DRILLED HOLES \|il§
large blocks to the building site iz on
a stone boat (see the illustration at
the end of this story). The rugged,
sledlike device, used by early farm-
ers to move rock from the fields, was . {
much larger than the one shown

here. But this smaller version, held | CHECKING WALL SLOP
together by lagscrews as illustrated, ?

will handle just about any rock one
man would care to wrestle.,

A parden tractor can haul the sled,
or you can slip the tow line over
the ball hitch of a station wagon
or Jeep-type vehicle. Rocks up
Lo 250 lbs. can be loosenad with
a crowbar and rolled aboard 8
the low platform. And the 2x4 /¢
lip will keep the cargo from
sliding or jouncing off en
route to the site. (To build the
stone boat, just follow the §
plans. You should be able to get §
a local blacksmith or welding
shop to shoe the runners inex-
pensively.)

B In selecting stone, put aside
pieces with a distinct right angle
for corner blocks., Large, flat
slabs should be saved for cap
rocks to top off the finished
structure—and for step treads if §
you plan stairs. Large, heavy
rocks make a good base; the
more of these you usein the first
course, the fewer you'll have to
lift into position later.
B For walls less than 3 ft. high,
a shallow trench 2 or 3 in. deep,
(Pigase furn lo page 102)
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STONE FENCE—CONSTRUCTION DETAILS

SEAT LARGE HEAYY ROCKS OVER

o STONE STEPS STILES TO PREVENT MOVEMENT

MAKE LARGE TREADS
OF SEVERAL ROCKS:
CHINK CREVICES
BETWEEMN RQCKS
THOROUGHLY

FOSITION FRONT OF UPPER
STILE IN VERTICAL LINE
WITH BACK OF STILE
BELOW, MAINTAIN 8" TO
12" RISE BETWEEM STILES

BASIC AULES:
MAKE ADQCKS IN EACH
COURSE LAP JOINTS
HETWEEMN ROCKS BELOW;
SPAMN WALL ENDWITH
LARGE TIE ROCKS
EVERY THIRD OR
FOURTH COURSE

USE LARGE ROCKES WITH ONE
FLATSURFACE FOR TREADS
SET (NTO WALL AT LEAST

T ON SIDES AND BACK,
CHINKE THOROUGHLY

CORNER AND WALL END

MAKE CORNER WITH LONG RIGHT-ANGLE
ROCKS, ALTERNATE LENGTH DIRECTION
FROM COURSE TO COURSE

ON SHALLOW SLOPE CAP ROCKS e T rREeLs
CAMN FOLLOW SLOPE INCLINE, e e,
BUT MAKE ALL CORE ROCKS LEVEL P th i

T (D, gy
=l { e L
. " = o ST R ’ » o T R e s’ OM STEEF SLOPE, STEP
—_— b - - ‘_ [ R | v Y ' ?‘"
- - ; m_,nﬂ--ﬁfp bl g Py 4 TOP OF WALL AND INSTALL

v — _‘ —~¥ - et ' CAF ROCKS LEVEL:
= '“F_m . :Eﬂxﬂ, i@ = ; TREAT STEFPED PORTION
o 1 e g :‘\—_.,___\_ OF WALL AS WALL END

i

== VP R gy STEP BASE ROCKS INTD
_-.-:r,.--,i',':'- PRI = s " HILLSIDE (D0TTED LINES) J
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cross a-duleimer with a banjo?
A banjimer. Here's a musical
instrument you can make, and
instruetions for playing it.

_,-"H
by Sam Allen | 4 AP
- f?#;,..:‘;’
‘f,' e — e w -.:' - :
P i i—— ' -l_;#j}

-

£

Tuned like a dulcimar
and played like a banjo,
a banjimer combines
the sound and gualities
ol bolk instrumenis,
S0 whether you strum |
or plck, it's 2 joy 1o
play and a great source
‘ot pride to the maker.




One of the most interesting and
rewarding areaz of woodwork-
ingis instrument building. But since
it usually calls for advanced tech-
niques, a neophyte woodworker is
often left out of this exciting area.
Here is a project for the beginner or
intermediate woodworker that is
both challenging and fun to build,
No two musical instruments are
ever exactly alike, The drawing and
materials list provide dimensions
for an instrument of ideal construc-
tion in a technical sen=ze. To make
your instrument fit together well,
you will have to adjust and fine-trim
some of the dimensions, such as
rounding the ends of the brace and
the body end of the fret board. This
is expected, and the dimensions in
the materials list will allow vou to do
this without adversely affecting the
sound or the principles of musical
instrument construction.

Locating the frets

Start construction by making the
fret board. Choose a piece of clear,
straight hardwood for the board.
Lay out the positions of the frets and
the nut by carefully following the
measurementa given in the draw-
ing. This is one of the most crucial
steps in the construction of the

instrument. If any of the frets are in
the wrong location, the notes will be
off pitch. Thin down by ripping the
end of the fret board that attachesto
the body of the instrument. This
allows clearance between the sound
board and the fret board to let the
sound board ring.

Use guitar tuning pegs (called
tuning machines by instrument
builders), Buy the tuning machines
{available in pairs) from an instru-
ment repair shop or by mail from
Albert Constantine & Son I[ne., 2050
Eastchester Rd., Bronx, N.Y. 10461.
The dimensions of the peg box
depend on the type of tuning ma-
chine you get, 20 buy a pair before
doing more work on the fret board.

Use the machine to position %-in.-
dia. pilot holes for the slot and then
bore them, Next, bore three holes in
the edge of the peg box to accept the
tuning machine. The holes in the
edge are blind; they don’t goe all the
way through the board. Usze 5 coping
saw tocut out the slot. The end of the
peg box is made a little more decora-
tive by cutting a curve in it with the
coping saw. Try the tuning machine
in the peg box to make sure it fits
properly. Then cut the notch for the
nut, The nut is a piece of hard plastic
about v in. thick. Use a piece of

scrap sheet acrylic or buy a guitar
nut.

The frets are made of commercial
fret wire, Fret wire has a T-shaped
cross section with small barbs on the
tail that extend into the wood. It
requires no gluing, but the slot cut
for it must be very thin. Use a coping
saw or a very thin hacksaw blade to
make the kerf. You can buy fret wire
from an instrument repair shop or
Constantine’s (see materials list).

Usze a file and sandpaper to round
aver the rear edpes of the fret board,
Stop the rounded edge where the

MATERIALS LIST—BAMJIMER
Mo, Size and descripilon (use)
1 Iy e 1% = 38'47 hardwood (Fal boasd)
1 e = 2 o 107 pine {DFRCR)
4 "3 '3 e ' hadwood (Spacer)
1 4 4 39 s ¥ hafdwood (bridge)
2 e 33 o« 35" plywood or panelng (body)
1 Y oe 110 dis plywadd (resonator)
1 "a o= 117-deE bermpaied hardwod [head)
1 Ta s Ve ow 1%aT plaste {nul)
1 14y « 2%" pheol melad (tailpoce)
¥ B wirtyl moiding
2% No. 12 fh stroew
17 No. 10 M screw
Y Mo 6 rh s
115" linmbing ngd
" brad
Frat wara, Constartrs Mo, G386
No. 3 bamo sinng
Tuning machma, Conslantine Mo G31
Misc.: Carpenter s glue, N3l white {spray) pam, Fush
Turtinag rrsackirees &g S0hd in pans fol 08T plus ateppeeg. A
20-piece sed ol nickel sibvar et wae |5 53,26 plus shepping.
Qwdmr trom Albart Constanting & Son inc.. 2050 Easichestar
Rd. Broax, MY, 10481

ZDLI:)'?Q-ZI"IL_ICI"INDDEPE

[ A e

FRET BOARDA i

-
>
" ; 7
. 7
o 2 AT
TAILPIEGE BRIDGE DETAIL OF CROSS SECTION
s —r f—2r e |
T e ;n;\}'f':: ) :
— 35K hesp b
el e H -
.‘5: ¥ )

:1::?5 L

MOLDING J

0.
i

o 1 ] e -
. By, E Bk 25 %5 E3Ee b SPACER.C
2000 o § O R R S Ll S e £
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| NUT EDGE ' 2 3 T B O I 1 AR e
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You will have to use your tun-
ing machine tor positioning
the peg holes accurately. Cut
the slot in the peg box with a
coping saw after you have fin-
Ished boring the peg holes.

Mark the positions of the frets and nut care-
fully, using a combination square. This is
most critical step In construction.

Tuning machines llke the one shown here
have a rigid metallic construction. The
machines must fit firmly into the peg box.

s

™ wN
"B

Clamp a wood stop 1o your miter saw for a
Yein-deep kerf. Then use the miterbox to
make kerl cuts % In. apart along entire
inside length of both body parts.

fret board will join the body, and
Jjust below the peg box. If you prefer,
a router and rounding-over bit can
also be used to perform this step.

Once all the woodworking opera-
tions are completed on the fret
board, put the frets in place. Tap
each fret in with a block of wood and
a hammer. File the ends of the frets
flush with the sides of the fret board
and round them slightly so no rough
edges catch vour fingers.

Cut two Yw-in.-thick strips of ply-
wood or prefinished paneling to form
the evlindrical body, The two strips
will be laminated together to form a
Ye-in.-thick piece. Make saw kerfs
across the width of the strips Y in.
apart and ¥ in. deep to allow the
body pieces to bend, Use a eylindri-
cal object like a large pot with a 10-
in. outside diameter as a mold and
wrap the strips around it. Cut the
strips ta the exact length necessary
to fit around the form and make a
tight lap joint, as shown in the photo
above. This may require some
fine trimming. The materials list
dimensions will allow for this, Stag-
ger the kerfs in the two strips to
achieve maximum strength, Spread
carpenter's glue evenly on the
kerfed side of each strip and place
the glued sides together; clamp
the strip= around the form with a
web clamp or a rope twisted like a
tourniguet.

Join the body parts as shown with hall-lap
joints and glue. Ba sure that the body parts
are cut to produce a fine fit before the glue
Is applied. Stagger the kerls.

When the glue is dry, remove the
body from the mold and cut the
notch for the fret board. Make the
brace and install it inside the body
with glue and four 1%-in. finishing
nailz: then, serew the fret board to
the brace.

Making the sound board

The head, or sound board, i= made
of Yein. tempered hardboard. This
gives the banjimer the characteris-
tie ring of a banjo without the com-
plicated construction of a stretched
drum head. Cut the head slightly
larger than the outside diameter of
the body and cut a noteh to fit over
the section of the fret board that
extends inside tha body ring. Glue
the head in place and clamp it
securely. When the glue is dry, file
the edpes of the head flush with the
sides of the body.

Prefinished vinyl molding (the
type used in wall paneling) is used to
cover the joint between body and
head. Because it is vinyl plastic, it
will bend easily to the required
curve. Use contact cement to secure
it in place. Put a small, prefinished
paneling nail at each end of the
molding for additional strength,

The resonator, or back of the
instrument, is made of Yi-in. plywood
or prefinished paneling. Cut it % in.
larger in diameter than the diame-
ter of the body and glue the four L-

After glue ls applied 1o Innet sides of body
plecas, wrap body unit around a circular
mold, such as a 10-in. outslde-diameter
pol; secure with & web clamp or rope.

shaped blocks in place, az shown in
the drawing. The rim around the
resonatoris also made of prefinished
vinyl molding. Use contact cement
and “-in. brads to attach the mold-
ing to the resonator.

The resonator takes a single screw
in the center that screws intoc the
interior body brace. The L-shaped
blocks space the resonator away
from the body to allow the sound to
escape.

A penetrating oil finish is well
suited for the fret board, It is dura-
ble and can be wiped off the frets
easily. If you use varnish or lacquer,
vou must mask off the frets or install
the frets after the fret board is fin-
ished. If you install the frets after
the finish has been applied, you will
have to be very careful when filing
the ends flush. If you used prefin-
ished paneling for the body, no fur-
ther finish is needed. If you used
unfinished plywood, you can use a
penetrating finizh or varnizh. Once
the finish has been applied to the
rest of the instrument, mask around
the head and spray it with flat white
paint.

When the finish has dried, install
the strings. Start by installing the
tuning machine. Then make the tail-
piece from any type of sheet metal.
Cut it out, using the full-size pattern
in the plans and attach it to the end

(Plagse lum to page 104)
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NORKSHOP MINICOURSE

STEEL CORRUGAI

D NAILS

ast semester when a student in

my adult education woodwork-

ing class brought up the subject of

steel corrugated fasteners, I was

surprised to learn that these handy

pieces of hardware were unfamiliar
to many in the shop.

Frequently referred to as “wig-
gle" nails, steel corrugated fasten-
ers are a perfectly valid woodwork-
er's tool—when used for the proper
job., You wouldn't turn to them to
close the joints on a fine walnut
Pembroke table, of course, but you
certainly should consider them for
out-of-sight applications within the
strength limits of the nails.

For example, corrugated fasten-
ers are commonly used by profes-
sionals to strengthen glued miter
joints, It makes sense to use these
fasteners on all four corners of a pie-
ture frame, for instance, because the
nails are out of sight when the frame
iz hung on the wall. With them, you
wind up with a strong miter joint—
which would be a weak joint without
the wiggle nail (or other form of rein-
forcement).

How they are sold

The nails are available in widths
of ¥, Vs, % and 1 in. This dimension
refers to the width shown (as A) in
the photo at top right. Many hard-
ware stores stock the type with one
edge filed to a sawtooth configura-
tion. These are for use in softwoods
such as pine. If you plan to use cor-
rugated fastenars in hardwoods, you
will have to lay in a supply of the
plain, non-sawtooth-edge ngils. If
you are an active woodworker, you
should have both on hand.

Corrugated fasteners are made in
two styles: One has the ridges run-
ning parallel; the other has two sets
of ridges running at a very slight
angle to each other. (If you carefully
study the photo at the upper right.
you will see this convergence.)

The naila with the angled ridges
are designed to compress the joint
because the ridges are closer togeth-
er at the top than at the base (teeth).
Thus, it is obvioua that as the nail is
driven, it will help to draw the two
members toward each other.

There is a small tool available that
makes driving these nails especially
easy. It is an oblong-shaped device
with a sliding, free piece of steel
inside. The sleeve is placed over
{around) the corrugated fastener

Steal m-ruq:hd nalis are used extensively
by furniture manufacturers when two sur-
faces in the same plane are edge-joined,
Often called "wiggle” nalls, they aré avail-
gbile In several different widths.

Hold butt-joined boards securaly
ar—with clamps W neceasary—while
drive wiggle nalis. Author prefers to
oré and in one board, a8 here.

Though steel corrugated nalls can be used
to butt-join two boards, end-to-end, this la a
weak joint uniess it ia beafed up (such as
supporied by a backup board).

and the loose bar is struck with a
hammer to drive and =et the nail. All
hardware stores may not stock this
handy gadget, but the one that 1
own is made by Stanley Tools.
Another type of connector that
you should be at least familiar with
is the Skoteh Connector shown in
the photo at right, above. This type
has eight very pointy nails—four on
either side of the wasp-shaped bar,
which straddles the joint. b2

WAN: (111010

The designated size of a nall, % in. left, per-
tains to nall width (A, In the above phota).
This one has a sawtooth adge and is for use
in softwoods. Corrugated nalls for uss in
hardwoods have a plain edge, as shown In
the drawing on the right.

Then, the other end Is tapped Into the sec-
ond board and the nall s driven home,
using straight blows. As la the case with an
ordinary nail, a corrugated nall will bend i it
Is struck improperty.
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This handsome piece of furniture—
miado of solid pine—sasily converts
trom a table lo the bench shown

simply tilt back the tablatop.
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Build PM's Hutch Table

Use this versatile piece
of furniture as a table

or a bench—and there's
storage beneath the seat.

by James R. Berry

el 1 =

Large siorage compartment, ideal for extra
bedding (above), Is nearly undetectable
with the lid closed (above right).

R,

2 Make cul with sabre saw and pivol

gulde, Apply tape to cut line and support
waste with clamp to prevent splintering.

he hutch table has so0 many
attractive design features that
ifit hadn't been developed in Eurape
in the 1600s (and brought to the
United States in the early 1700s) it
would have been invented here.
Noother piece of furniture is quite

41 Layoutarc on bottom of sach side using
2 compass. Because the circle's center-
point falls on tha board edge, add biock.

3 Top of side has thres arcs. Draw outside
ones first, then the middie one. Connect
them with tangent lines. (See text for jig.)

a3 versatile. One moment, our ver-
gion can be used as a dining table—
with ample room for six—and the
next, as a cozy, two-person bench
with a large storage area under the
seat.

The table featured here is a repro-
duction of an early design, measured
from an antique. If you want to
duplicate it, just follow the plans
and instructions on these pages.

Table sides

Begin building the table by edge-
joining enough stock for both table
sides. Use glue and %-in.-diameter
dowels, and clamp both assemblies
overnight.

Next, lay out the arcs on each side
by drawing a series of circles with a
compass and pencil, starting with a
b-in.-radius circle along the bottom
edge. Because the center point falls
precisely on the edge, temporarily
tack-fasten a small block to support
the cumpass puint.

Move to the top side corners and
draw the 2-in.-radius circlez shown
on the drawing, {This is also a good
time to locate the center points for
the hinge peg holes. Measure down
2% in. from the side’s top edge and

Conyr, Dlacs and white protos of breshea 1aole by Geonge
Ancta Back and white construchon phofos by the author

d To avold having to sand pencll marks,
apply masking tape to siringer and table-
top, then mark screw locations on tape.

E Prebore screw holes in leg wing, then
cut concave arc with hole saw. Block
clamped to wing provides center for saw.

8 After both panels are joined 10 sides,
bore hinge-peg holes. Use Portalign tool or
other drill guide to ensure accuracy.

T To make hinge pegs, bore dowel holes
in larger dowel and wooden door pull, then

join the two with emaller dowel and glue.
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1% in. in from the side edge and MATERIALS LIST—HUTCH TABLE 2 e E:fﬁ:::‘g;ja;:i \
mark the intersection. Do this for xey Mo Size and sescription (use) F 1 s 0% % 390" ping (seal W)
both corners, then bore Vie-in-diam-  § L[4 55 " 2 ore =ioee G 1 s T s 3205 pne fseal
eter holes through these points. Do € 2 % « 17 « 28 pow (sioe o S Al i clof e
not enlarge the holes yet.) HI 4 % s M4 = 535" pite foleal)
Next, draw the 5-in-radius arc then simply clamp the legs in place. | {17207 S pne feg wing)
between the two circles as shown.  Join the three arcs with tangent k4 e « 3 dowst
Because the arc's center point falls 3 lines, then bore a blade entry hole L 3 ;*:'*’:; * Vi ot
in. off the board's surface, you'll and a sabre-saw pivot guide hole in | § 2 0 ecrew
need to make the simple jig shownin the jig. Q0 20 1% No 10 screw
photoNo.3.Justnaila% x 5 x 28-in.  Cutting these curves with a piv-  § 3 foeeme
board to two 3 ®% ¥ 18-in. “legs," (Please furm fo page B8] “Constructed rom fows 1« Bs. sach 48" long
e
—E15/16" 1700 To cEnTER —— I[ O O
C . + =]
e v
CHAMEER ik B gz y
- - .
I
2.1/ :
RAL, |
\
1/2"-DiA. HOLE o
pOvETAIL | 5= T W - :
; =13 Jac “ T3
.Sl'1—.;-_.-t—--—--'.--.:'_-—'_'!"_.'_'_4?_*11!931 aa e '_"F 3 15
L S S R
ROUND OVER F EDGE . t
S S
) II sesgs bt . s
4 s : e T e eSS
—EF . - pot=
.l1 = _H.
-
g 4 ] A
- RAD ' e -
j S | 1
| i
10" 5" 0
SIDE/SECTHIN VIEW
SEAT LID-F EACH S0.=1/7"
SIDE-C 172" AAD —
. N
1 ¥ EII
Eocom
STRINGEF-A " A
TABLETOR.B RAD..|
PANEL.D—|l |
) &
{
= 3 8
LEG WING-i
NOTES:
FARTS B, C, AND £ ARE MADE
FROM SMALLER BOARDS
ﬂFDE-c NWE LLED AHD GLUEB

LEG WING-1

e

TOGETHER (SEE TEXT)

ALL SCREWS INSTALLED
THROUGH EXPOSED SURFACES
ARE COUNTERSUMK AND
FILLED WITH DOWEL PLUGS
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When most caulks
crumble,
Geocel stays flexible.

B =] Any caulk that hardens will crack and
crumble away. But Geocel Caulking
Sealant won't. It stays flexible for years.
Geocel 1s a unigue elastomeric
copolymer that penetrates deep into
cracks. Seals out water and weather like
no ordinary caulk can.

Use Geocel on virtually any building
material, even on damp surfaces. It will
form a tight bond that actually improves
with time, Expansion and comtraction
due to temperature changes won't
break the bond, because Geocel
stretches. In fact, it's twice as
stretchable as silicone sealants,
yel costs less,

MNext uume you need a caulk or
sealant, get the one that won't
crack or crumble away, (et
Geocel Caulking Sealant.
Available at better hardware
stores and home centers.

-

Geocel Corporation

PO, Box 398
Elkhart, Indiana 46515

Energy-saving products for the home and industry.
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SUPERBIKES
{Cantinued fram page 79)

was a recent estimate. For about
$2,700, he will build, on special order,
a nitrided stee! bike. "It's usually
for some heavier rider, a guy trying
to win a gprint championship,” says
Behringer. These frames don't
weigh too much more than track-
version titaniums.

But the bulk of Behringer's busi-
ness (really more of a hobby com-
bined with technological research)is
in his finely machined and painstak-
ingly brazed steel frames. For about
3600 (with fork), they can be assem-
bled into racing or touring bikes
with another $1,000 or so put into
top-grade components; finizshed,
they weigh about 16 pounds.

At the moment, Behringer is back
ordered. 1 figure | make about $3
an hour building them,” he says.

A tvpical Behringer frame fits so
precisely that the brazing material
(metal powders mixed with petro-
leum jelly) must be injected into the
joints with a hypodermic needle.
Lugged subassemblies are then
placed into the central tube of a
quartz furnace (see photo, page 78).
Heavier-than-air argon gas is
pumped in from below, evacuating
the oxygen and atmospheric impuri-
ties, before the furnace rheostat is
touched. “Under a special light,"
Behringer told us, “you could see the
argon flowing up just like water.”

For final assembly of a frame, the
heat is supplied by electrical resis-
tanee of the frame itself. With elec-
trodes attached on either side of the
joint to be finished, the entire frame
section is placed in a plastic bag,
which iz evacuated by pump and
filled with argon. The process is
repeated several times to assure
that no reactive gases remain. The
extremely high-amperage current is
turned on and the joint is brought to
brazing temperature, then cooled.
He does this for each frame joint.

State of the art

Behringer's background as a rac-
er and his close affinity with contem-
porary competitors keep him on the
cutting edge of bicyele technology.
Interrupted by the occasional
NASA metallurgy symposium, or
other consulting chore, he getato his
shop whenever he can to try some-
thing new. Recently, it was an nero-
dynamic-shape frame—Ilike the Lo-
tus's=—for a customer in Cleveland,
Like other custom frame builders,
he has little regard for the mass-pro-
duced product. “Too many Ameri-
cans,” he savs, "are trying to ride
bikes that don't fit them.”"—Robin
Nelzon



PM TESTS BIGGEST OUTBOARD

{Continged ievm poge 65)

bottom-center on the wheel keys
radio transmission for the crash-hel-
met microphone. Clamped to the
wheel is the speedometer, which
starts reading above 60 mph. Behind
is OMC's pgreat new tachometer,
with steady digitals up to 10,000
rpm. Toggle switches control start-
er, fuel boost and engine height on
the transom. A kill switch is at-
tached to vour life vest by lanvard.
The right foot pedal is the throttle;
the left trims the engine “down,"
Unlezs wou flight-test 100-mph
tunnel hulls every day. you'd better

—e ¥

the engine acceleration, minimal
porpoising, and now the tunnel hull
skims as if on tracks, with the steer-
ing geared to control torque,

"[It's trimmed out for around 100,
Jimbo had told me. (100 mph!) | push
the throttle, and the amazing thrust
shoves me back in the zeat, as the
speedometer surpes from 940 to 110, 1
carefully back down to 100, at 7.020
indicated rpm, and probably 3,000
more to spare. “I'm sold,” | radio
Jack Leek and the pit crew,

Buying one would probably rost
18,000 to a qualified racing team.
That's a lot for an outhoard, but
there's never been one like it. And
now OMC marketing vice president

Prop-walking, with the hull fiying clear, the world's most powerlul outboard shows the
ihrust that also should make i the fastesi for closed-course racing and marathons.

get  OMO's  chairman, Charles
Strang, to assign his high-perfor-
mance-engineering pit crew to check
you out with his latest creation.
Then suit up in a high-collared Life-
line racing vest with drogue ‘chute
and thigh-patch straps that slow
you down if the boat cartwheels and
yvou bail out in midair. In the tiny
cockpit vou attach helmet radio, kill
switch and parachute static lines.
Away from the launching ramp,
the new V8 starts instantly in gear
with a muted roar and [ idle out into
a sheltered canal near Outboard
Marine's Stuart, Fla., test station.
First, slow runs give a fecling for the
boat and steerving. Then 1 line up,
ease throttle, and suddenly 1'm on
plane and skimming. The shore
flashes by, but apparently the
speedometer is not hooked up. A
slow turn and up to speed again for a
run back down the straightaway,
Buddenly, the speedometer starts
climbing and [ realize that before I'd
only been idhing along below 60 mph.
Now readings slide quickly past 70
and 80. There are no rough spots in

Emergency litter and stop-watch clipboard
are vital as project englneer Ric McChes-
ney checks runs from crash boat.

Ron Ingram has announced that a
Welleraft Searab will race offshore
with two this summer. Production
V8 models may be on the way., PM

For Home Upkeep. . .
Tools . . . Hobbies . . .
Or Anything Else

If you can use exira cash to help
meet the cost of home repairs — car
maintenance — lawn and garden
equipment — or the many other
things that you need to provide a bet-
ter life for yourself and your family —
wi would like to tell you about an easy
way 0 add to your income in your
spare time.

As a subscription representative
tor Popwiar Mechanics and other
leading magazings, you can enjoy all
the important advantages of operat-
Ing your own independent par-time
business with virtually no investment
but the number of hours you decide to
devote to it. Be your own boss. Work
from your own home. Your family can
help you, too. Best of all you already
know your first customers! Your
friends and neighbors are waiting for
the service you can provide — at no
extra cost to them.

Sand for tull details on how you can
earn generous commissions selling
new and renewal magazine subscrip-
tions in your community. No previous
selling experience is required. We will
send you all the information you nesed
to begin — free and withoul obliga-
tion. Just fill out the coupon below and
send it in. Act today! You'll be glad
Izau did.
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INTERMATIONAL CIRCULATION DISTRIBUTORS
The Hearst Corporation, Dept. PM-T82

250 W. 55th 1., New Yaork, N.Y. 10018
Flaase send me complete tree dedalls of your
money-making subscription plan
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You're invited to a
mugging,

Jusst buy any set of four
genuine Cragar wheels
berween now and
MNovember 1, 1982, and get
this genuine Cragar lug nut
mug. Free.

It's a qualiry-crafted,
polished aluminum beaury
ready and waiting for 12
frosty ounces of vour
favorite brew or soft drink

CHUG A LUG.

it in good company, yvou'll
be reminded of the great-

vou've got waiting ourside.
So drop by your Cragar
dealer. Pick up a set of
dynamite Cragar wheels.
And get
one for
the road.
Free.

[cracaR]|
Chr sepaaation tdes on

everyihing we
1T S Ry Ay, Compoin. CA 90221

And every time you hoist

lookingset of Cragar wheels
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BUILD PM'S HUTCH TABLE

[Continued fram Dage S4)

ot guide will assure the best cut
and the least sanding later.

Alsa, bore a pivot guide hole in the
bottom support block and cut out
that arc similarly. Finish-sand all
curves with a drum sander.

Front and rear panels

Cut the front and rear panels to
size, then lay out the pins of the
large dovetail joints on the panel
ends. Cut the panel ends, then care-
fully trace the resulting shape onto
the table side edges. Use masking
tape and orientation marks to label
which end goes where.

Cut the socket of all four joints
and then carefully fit the panels to
the sides, using fine-grit sandpaper.
If vou don't have experience cutting
dovetail joints, it's worthwhile to
practice first on some scrap to per-
fect vour technique.

Dry-assemble the four partz and
clamp them in a square position.
Tack-nail a temporary diagonal
brace across the top edge of the front
and rear panels, Now measure the
exact dimension between the sides
and the panels, and cut the cleats
{parts H1, H2, H3) to matching
S1Ees,

Next, bore and countersink screw
clearance holes in all the cleats as
shown on the drawing. Note that
cleats H2 only have two holes bored
in their top edges. These will be used
to fasten the stationary rear portion
of the seat. The front lid is mov-
ahle.

Disassemble the table, then reas-
semble it with glue. Check for
square, then reinstall the diagonal
brace across the top edge of the pan-
els and add one across the boltom
ediges, in the opposite direction.

When the glue is dry, remove the
clamps and braces and install the
upper eleat on both sides of the table
and the rear panel. The front panel
does not need an upper cleat.

Next, cut both portions of the seat
to size and cheek for fit. The rear
portion should abut the sides tight-
lv: the front board should have Y-
in. clearance on each end (% in. over-
all). Onee vou're satisfled, mark the
hinge positions and remove both
boards.

Mortize the edges to accept the
hinges, then install the hinges on
both boards and carefully slide this
assembly into place. If both still fit
properly, unscrew the front board
and set it aside. Install the back por-
tion permanently by turning screws
through the cleats into the under-
gide of the board.

Install the vertical cleats in simi-



lar fashion, then glue up stock for
the compartment bottom. When it is
dry, cutit and fit it into place, Install
the lower cleats around the bottom
and attach.

Tabletop and stringers

Begin making the tabletop by
doweling and gluing up stock to the
size given in the materials list. [
used four 1x8 boards and made
every effort to avoid portions of the
boards that were cupped or twist-
ed.

When the top is dry, place the poor-
er side down on the bench and invert
the rest of the table assembly on top
of the better side. Center the assem-
bly, then place a stringer against
each side with a %e-in. spacer
between., (A scrap piece of plastic
laminate is perfect for this.) Apply
masking tape to the outside face of
both stringers and to the tabletop
underneath the stringers. Then
mark the position of the attaching
serews, (See photo No, 4.1 Allow two
screws per board of stock that was
glued up to make the top.

Next, rounterbore the clearance
holes in the tabletop and the pilot
holes in the stringers. Install the
screws and conceal the heads with
dowel plugs.

Invert the top once more, slide the
table assembly between the string-
ers and mark the position of the
hinge peg holes. To do this, slide Y-
in.-thick shims between the tabletop
and the top of the sides. Then insert
a finishing nail into the Yis-in.-diam-
eter holes that were bored earlier in
the table sides. Tap the nail with a
hammer so it leaves an impression
on the inside of the stringers. Re-
move the assembly and bore the
hinge peg holes in the sides and the
stringers.

Next, assemble the hinge pegs as
shown in photo No. ¥ and make sure
that when installed, the top works
well.

Cut the leg wings to size and shape
and install them, then reinstall the
movable lid and the assembly is com-
plete,

Finish-sand the whole piece in a
120-, 150-grit progression, dust be-
tween sandings, and wipe clean with
a tack cloth to finish. Then apply the
finish of your cholce to complete the
project.

The piece shown was first rubbed
with a thick application of Minwax
({Early American) then, after 24
hours drying time, rubbed with 4/0
steel wool. After wiping with a tack
cloth, the table was finished with
Minwax Antigue 04l Finish. ™
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call of duty!

FREE BLUEPRINTS and TRIAL LESSON
—for your greater success in Building

y bO00 gan pre-
pare for & better job—h income, or
start your own contracting husiness,

& PHOME TOLL FREE (24 HRL)

1-800-528-5050 Exi. 810
CHICAE0 TECHNICAL COLLEGE
1737 So. Michigan Avenue, Chicago, lil. 60616
THE SCHOOL FOR BUILDERS

3 CHICAGO TECHMICAL COLLEGE
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JACK DANIEL
GENTLEMAN DISTILLER
T-SHIRT

This handsome black T-shirl boasts the
famous portrait of Mr. Jack Daniel with his
wide planter's style hal. The legend reads
"lack Daniel . Gentleman Distiller” and
makes the shirt a distinguished addition to
any coilection, 50% cotton/50% polyester
State 5, M, L, or XL. $10.00 defivered

Send chech, money order or wse American Express
¥its o1 MasierCard, including all numbers and
sipnature. (Add 5% sales tax for TN deliery b For
a codpr i,jal!alvug Full o1 _rnI|1 Tennessée ifoms And
Jach Danel's memorabilia, send 31 0010 the above
pddress Inconlinealal U % of A call 1-800

\?EL-BE{ID Tennessee residents call 615 759-7184 /
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DIRECT FROM
U.S. OPTICS

QUALITY SUNGLASSES
AT FACTORY PRICES

Each pair fsatures: Impact resistant
lenses * Handerafted * Polished glass
I.mu-'l'llrd-mndmtal&m'

FHEE -—h.rml.a-cz time ::ml —deluze velour
lined case with sach pair of

ordered (4 $3.00 value), Credit cards
accepted inquiries invited,

u:-.lnuﬁ] for U mﬂphmmT malks
¥ o

pura you the best, order now and i
not ely satisfiad return for
rafund within 30 daye.

Only
\ 57.95

World Famous Filor's Glassss
Thess precizian flight glasess s now
avaibabde to the public lor only $755 1 you
could buy them elsawhare. thay'd probably
cosd you over 52000, F20F available in gold
of silvar hame. A $20.00 value only §7.95
Two pairs for §14.00
Onl
9.95

Avsator Teardrop Flight Glanses
Flanble cable llmpl-n LR TS gul-d' lfaime
only A 3000 value only $395
2 pairs for 316.00

Prolessional Driving & Shooting Glasses

Wide angln ambar lena brightens visibality

8300 gold heme only. A 53000 value only
314.95. 2 pairs lor 52800

check on mons
Dcﬂﬁlﬁ\.lﬂlu Lazod,

arder 10 UE. Opises,
Georgia

Coredsi card customam pleass fill 1n dnl 8 and Exp Illt
QUANTITY | MODEL #| GOLD | SILVER | FRICE
Tor
A 3
wo | x

Add Postage, Handling, and Insurance
51,00 par pasr

Total
Credit card srders may call |-404-252-0003

Wena o Master Charge ® Eaps Data
i

Addrese

Cily Saave Zip

FREE case with each palr.
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OWNERS REPORT: CELICA SUPRA
{Contmusd from paoe 83)

enough; they just wanted more to
play with.

The owner of a Florida auto-paint-
ing franchise praised the Supra for
its “usable performance."” Usable
seems to be the key. There's not
enough brute strength to make the
Supra a stoplight drag star, but
there's plenty to make it an exciting
car to drive, as well as a practical
one in terms of gas mileage.

Many of the owners surveyed
claimed to be auto enthusiastsand a
good many confessed to looking at
other performance and handling
machines before choosing the Su-
pra. A Texas personnel manager
mentioned, "1 checked out the Maz-
da RX7, Datsun 280ZX, Camaro,
Firebird, Mustang, & udi Coupe and
Porsche 924 and concluded that the
Supra was the best car in this class
on the market.”

A Minnesota video distributor,
whose family also happens to own a
280ZX, noted, "1 looked at all the '82
cars, including the new Z28 and
Trans Am, and found the Supra a
better buy, with more room and
more options.”

Price, of course, had to enter the
buying picture, and while the Supra
isn't an inexpensive car, virtually no
one complained.

One reason owners consider the
Supra such a good value isitsoverall
quality and workmanship. Work-
manship, in fact, was rated excellent
by E5.B percent of the owners we
questioned. A Michigan human-
resources manager wrote, "lt's a
beautiful sports car with unbeliev-
able standard equipment at an ex-
ceptional price. I've carefully tried
ta locate any and all quality flaws;
I'm =till searching.”

An electrical inspactor from Cali-
fornia added, “Fit and finish are
flawless, This car just drips quali-
ty." An [llinois service supervisor:
“] ean’t find a stiteh out of place.”

However, 4 percent of our respon-
dents noted problems with paint
chipping on the fender flares. One
Supra owner said he'd even tried
mudflaps to stop this problem. A
Florida banker explained it this
way: "The paint on the plastic fend-
er flares doesn’t seem to adhere,
especially at the rear, where sand
and grit from the front tires chip
away at the finish."

On the topic of dealer service and
the need for repairs, only 22.0 per-
cent of our owners reported mechan-
ical difficulties of any sort, And they
were all minor—a fairly even aplit
between wheel alipnment, high-
speed vibrations and cold-starting

problems. Not surprisingly, only 4.1
percent attempted to repair the
trouble on this mechanically sophis-
ticated car themselves,

Dealer service departments were
rated good to excellent by 82.2 per-
cent of the owners we queried, with
only 5.3 percent giving a mark of
poor. That's a very good showing.

When azked their opinions of the
Supra's overall comfort, owners re-
minded us that the Supra is no fam-
ily car, nor was it designed as one.
Yet most gave the front seats con-
siderable praise, particularly the

This handy, console-mounted map light Is
one of many clever touches that abound.

driver's new eight-way adjustable
bucket. Both front seats look alike,
but the driver’'s zeat back has a tri-

ple-gir-bladder lumbar support
whose pressure can be controlled
with a bulb-type hand pump{like the
pump on & blood-pressure cuff), This,
plus hip-hugging wings and adjust-
ments for thighs and height, make
the Supra seat one of the car's great
talking points.

A California physicist, in fact,
warned us, “My Supra was broken
into by professional thieves. Lucki-
Iy, all they took were my front seats,
but [ believe this might be a problem
for Supra owners in the future.”

Handling scored as a major factor
in Supra purchase decisions. The
car's all-independent suspension, its
rack and pinion steering and well-
chosen spring rates all converged to
make this a satisfving handler.

A fairly common and unexpected
complaint was Toyota's choice of
tires for the Supra. The problem
showed up most graphically during
winter, "The standard tires that
came with our car,” explained an
Ohio homemaker, “were Dunlop’s
‘racing’ type and were nearly use-
less in snow. Toyota wouldn't do
anything about it, so 1 personally
bought a set of Dunlop GT Qualifi-
ers: now ['m quite satisfied.”

And an Alabama salesman and
farmer racing champion (Scle | and



11) noted, “The Supra doesn't seem
to have its feet on the ground like
the 280ZX. The problem could be
solved with stickier tires and a little
softer rear suspension.’

Another area of controversy had
to do with the Supra’s standard
sound system. Some people loved it,
others didn't, “"Very good stereo sys-
tem with built-in power booster,
graphic equalizer and five speak-

Californian, a computer technician,
grumbled, "Stereo speakers are
very poor,”

But these were all minor com-
plaints compared o the glowing
praise that owners heaped on their
Supras, The final summation comes
from an [llinois designer of aviation
test equipment. He wrote on the
back of his questiornaire: “A lot of
thought went into the design of the

which was one of my main reasons
for choozing it. [ enjoy driving and
believe a car should be for more than
Just transportation. Cars, notably
sports car racing, have been my hob-
by for over 20 vears. [ don't race
now—I1"ve ‘retired’ to officiating—
but | mention this to point out that [
investigate a car thoroughly before
1 buy. My purchase of the Supra was
no quick decision. [ consider the

ers, W

abserved a California tele-

Toyota Supra. Evervthing is well

Supra an excellent car and a fine val-

phone assigner. However, another laid out to make it a driver's car, ue;I'mpleasedtobeseeninit.” "M
SUMMARY OF 1982 TOYOTA CELICA SUPRA OWNERS REPORTS”
Total mides di 535,003 Camio. 9.3 A 2.0 B, 1286
. L Ecomamy. 8.3 i 03 Pucrm 5.3
Average miles per galion: Spacific dislikes: Mumbser of vehicies pwrsd
Aot TARSMEEECA N Comelaints .. BRAR e Drean. e S o Supra oow. ., 0%
in tcwmym ne Disappointing slandard stereo. 8.0 a8 WO CIS. 15-3
Lungi ps 3 Tirg quality 6.7 Bverage Er Y P‘H‘Hﬂl‘! . o
Manual irgnsmesion Nt enciugh povwer 55 15.0 T Or QRS CNS *
Em' ;zgg Panrit chigss 104 sasdy 40 Makes of other cars owrved
L : Toyptia a)a b Fea
Wit changes would you like? S T IO WO i Craperciat 15.1
Transmisaion choloes Mo changes 13,15 Yas 20 Caditlac. 12,9
Misnul five-apeed 76. 7% Mot Roratowes. 122 7 Didsmotre 10.8
Ausoriate =3 Better seal shaps 6.6 Wrat Type of troublaT Fard : s
. e 1 More hEadroom . . Eg Wheel al i 9 of
St,ung“.u g Ciiani. TOES e S ’ Speed virahons ad 15-29 yamrs 27N
Performance ara Workmanship opinsan: Foor oold starting e 30-49 yeers : 56,1
Haraling 181 Excatient aes.g-». - = . 135
Ecohamy. £ Good |, 13, Dusatar repatrs sfaciony
Cisality 14 Average 08 e A% w?: you buy anothar Supra? gy
Specific iikes s * * e b ' 0
T 60.1% | Comfor n [fromt peats): Daales service apinion Wauld snother Toyota?
mﬂﬁnﬂ . 8.2 Enca g T Emcalignt o FIR. S Yan. ,“ ey 86.5%
TG a7 Giood .o Gapod 40.7 Mo 1B
"Parcentages might nol squal 100 due 10 murding of ssulfcien] data

30 ways to help you qualify for the job you want!

FREE CAREER FACTS ABOUT

Send for free facts and color bro-
chure bo find out what career training
in the field of your choice might do
for you—no obligation to buy any-
thing now or éver. Now al home in
your spare time, you can lrain for a

maoney-making career_..even gel a |

college degree if you want..to help
you et a better jub. Find oul every-
thing vou need o know about any one
of these 30 caréer programs—with no
obligation to buy anything, now or
ever, and no salesman will call. Just
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NEW ENGLAND STONE FENCE

{Continued trom gage 86)

leveled with s=and, will provide
enough footing in firm soil. Higher
free-standing walls, terracing walls
and retaining walls should he
started at least 1 ft. below the sur-
face, on a sand bed as shown, First-
course rocks become a guide for the
rest of the wall, so take cave to align
them with reasonable precision.

B Free-standing walls that climb a
slope call for special foundation
tricks. For proper strength and
integrity, the courses of rock in the
wall must run horizontally, Where
the slope rises, the wall is stepped
(see page BT), with base courses set
into the hillside as shown, On gentle
inclines, the cap rocks may follow
the slope contour, but all the core
rocks must he laid in the horizontal
plane.

# Rough stone doesn't form the
same Kind of nice, even courses as
brick or concrete block. Some rocks
will be inches higher than others. So
before you start the next course,
gelect rocks to fill low spots and
raps. For thia purpose, keep a pile of
smaller pieces, slivers and wedge-
shaped stones on hand, You'll need
them in all succeeding courses to
shim and chink the “wobblers." It is
particularly important in dry-stone
econstruction that each rock be
seated firmly in position. One large,
wobbly rock can make a whole sec-
tion of wall come tumbling down.

B The construction of succeeding
courses calls for a few =imple rules.
First, use a spirit level and mason’s
line to keep courzes running true.
Rough stonework tends to dip and
rise sneakily. Make sure that the
joints between rocks in one course
are lapped by rocks in the next.
Some flush joints are unavoidable,
but in no case should they extend
beyond two courses.

An extended vertical division,
where rocks don't tie each other
together, creates a weak point
where the entire structure can sep-
arate and, eventually, tumble. A
New Engpland wall-builder credo
states: “One over two, two over
one,” Actually, there's nothing
wrong with one over three or four
and vice versa. The main point is to
ensure that most joints are lapped
frﬂl'ﬂ course to course,

B Along the same lines, dry stone-
work less than 3 ft. wide requires
“tie rocks” every 6 ft. along the
wall's length, staggered in every
third successive course (see page 85).
These rocks span the width of the
wall, tyving the side faces together
for transverse integrity. They are
particularly important every second
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or third course at the ends of a free-
standing wall,

B For appesrances sake, the flattest
edge of all rocks should be on the
wall’s face, Some roughness is inevi-
table, of course, and provides the
characteristic appeal of dry-stone
construction. But an “averaged out”
alignment of the wall faces is impor-
tant to the overall frmness and
strength of the structure. Smaller
rocks used along the face should be
set level, by shimming if necessary,
or they should slope slightly toward
the centerof the structure—not aut-
ward toward the face.

For the same reason, any wedge-

shaped shimming stones should be
positioned with the thick edge to-
ward the wall center so it is locked
in. Outward-sloping reck surfaces
eventually work loose due to freeze-
and-thaw action, 1f thev [lall out,
they weaken the structure and pro-
vide a starting point for disintegra-
tion.
B Terrace-wall steps should be built
inte the structure, rather than
tacked on later. Pick the largest,
flattest rocks for the top tread picce
of each step. [t should tie into the
side walls of the stair slot at least 3
to 4 in. {see page 8TL

Every rock in a stair section
should be absolutely firm and im-
movable. If yvou hear the slightest
click or grinding sound when you
walk on the steps, there's move-
ment. Continued traffic eventually
will work the rocks loose and the
stair will be rendered unsafe and
useless.

B Wide, shallow steps, semicircular
corner stepa and other sophisticated

landscaping technigues rarely fea-
ture single rocks for the whole tread,
ainre =ich steps are nsually ton
large, For these applications, the
pieces abutting the wall should still
be part of the wall structure. Indi-
vidual rocks making up the tread
platforms should be thick, heavy
slabs with a broad, flat surface.
Small stones for chinking are ham-
mered into the crevices between
tread rocks to keep them from shift-
ing position.

B Free-standing walls once used as
livestock enclosures on farms often
had stiles {cantilevered steps), rath-
er than stairs. Most animals can fig-
ure out how to manipulate conven-
tional stairs. But steps created with
rocks or timbers projecting from the
sides of a wall are a little too complex
for anvthing but a goat.

Such stiles can be an attractive
adjunct to a long stretch of dry stone
wall. They can be easily incorporat-
ed when the wall is being built (see
page B7). Be careful to pick flat-sur-
faced rocks that are long encugh to
span the width of the wall and
project bevond it about 1 ft. Laid
into the structure, like tie rocks,
these units must be buried under
large, heavy rocksin the next course
to prevent movement. If the person
using the stile is heavier than the
rocks holding the stile in place, the
stepper 15 apt to raise the entire top
section of the wall and bring it slid-
ing down on him.

Despite all the foregoing tips and
cautions, remember that the rough,
uneven texture of a dry stone wall is
the very thing that provides its
beauty and character. =i
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MAKE MUSIC IN YOUR SHOP

(Continued fram page 50)

Screw the fret board to the brace. Mall the
brace (with small finishing nails) and glue it
in place Immediately after you have re-
moved the body unit from its gluing mold,

of the banjimer with a roundhead
screw. Make sure all the edges are
rounded to prevent cutting yvour fin-
gers as you play.

The bridge iz made of a hardwood
{(maple). Shape it ta the cross section
shown in the drawing. File notches
in the nut and bridge for the strings.
Use a triangular file and file the
notches at an angle, so that the
highest point of contact with the
string will be closast to the playing
surface of the fret board. If the slots
are not sloped in this manner, the
strings will buzz, rather than
produce clear notes.

Installing the strings

The three strings are No. 3 banjo
strings. Run each string through a
hole in the tailpiece until the end
stops against the metal. If your
strings have loop ends, install three
small screws in the tailpiece for the
loaps.

The strings then pass through
notehes in the nut and the slot in the
tuning peg. Turn ¢ach tuning peg to
wrap each string around it. Once all

Use prefinished vinyl molding %o cover the
joint between the body and the head. Vinyl
bends easily. Use a contact cement and a
smail nail at each end of the molding.

tightened, install the bridge. The
bridge is not glued in place; it is held
on by string tension alone.

The distance from the edge of the
nut to the bridge must be exactly
27V in. Note that string No. 1 is the
upper string when the banjimer is
held with the fret board to the left.
Attach this string to the peg marked
No. 1 in the drawing and so on with
string Nos. 2 and 3.

Adjust the height of the nut and
bridge by filing them until there is
Ve-in. clearance between the strings
and fret No. 1 and %-in. clearance
between the strings and fret No.
17,

Tune the melody string (No. 3) to
any pleasing note, then fret that
string at the fourth fret and match
the drone strings (Nos. 1 and 2) to
the pitch produced. To "fret” a
string means to press it firmly to the
fret board, just to the peg box side of
the fret.

Pluck the strings with a guitar
pick held in vour right hand and fret
the third string only. Now refer to
the key below to play a few bars of

the strings are installed, but not “Red River Valley.” ™
2 T ¥ 3 & Bo& ¥ o
@ A B8 C D E F & o L2 =
g o
o olr© ]
o U o :a FE w0 91 12 13 14 16 1§ 17
s ] ABC DEF G A B €

The notes on the musical stall are identified above, along with a number which corre-
sponds to the numbered fret on your banjimer (see the drawing on page 89). Use this key to
play the melody for a few lines of the traditional folk song. *Red River Valley." below.

4 7 @9 3% 8 8

7 ] n 10 o
TAKANG THE SUNSHINE,

FROM THIS YALLEY THEY SAY Y0OU ARE
B

YOUR BRIGHT EYES AND SWEET SMILE.
B m o a -] ]

THAT HAS BRIGHT-ENED MY PATH FOR AWHILE.
1 B 2 1N 1w -] 5

LEAV-ING. WE SHALL MISS
] 8 7 a 7 -]
FOR THEY mAY YOU ARE
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Tradition From A Kit
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Saga banjo kit was as-

sembled and finished ina

week by PM Technology

Editor Robin Neison. The

tone of this particular in-
strumenl seemed a bit
dull in normal tuning,
£0 B capo was used
{second fret) in order
to play in key of A,
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u nlike PM’s banjimer, the five-string

banjo comes from a long-estab-
lished tradition. Itis an original American
instrument. And because of the growing
popularity of the styles of music 1o which
it lends itsall. il is more widely played
loday than al any time in its hislory

| recently gol the itch to start playing
after a fong hiatus, but | became dis-
mayed by the current price (at least
$500) for a high-quality instrument, So |
decided to Iry building my own banjo
from a kit. For 5208, including shipping, |
assembled an instrument that satisfied
my urges. | got my kit from Saga Musical
Instruments, Box 2841, South San
Franciso, Calit 94080,

A bonus in building a musical instru-
ment—whether from kit or scratch—Is
that when il goes out of adjustment, as
they all do, youw'll have a good idea ol
how to fix it. The Saga kit was largely a
matter of assembiy—clamping the head
{lormerly caliskin, now various poly-
mers) o the cast-aluminum fone ring
and fitting the flanges and armrest

| sanded and finished the neck and
the resonalor (wooden back) belore
assembly. | was tempted to try lacguar-
ing—in fact, the kil instructions sugges!

7,

CHROME-
PLATED |
a't ARMREST Ay

; \BE‘JDGE
AN A S, L

¥ TAILPIECE

il. But a banjo s tone doesn't depend on
wibrating wood sections (and the regul-
site shell-like finish) o the same degree
as a guitar or violin, 5o Ichose a Minwax
antique oil finish over a mahogany stain,
instead Both the neck and the resona-
lor are seasoned mahogany and took
the treatmen! very well

Final assembly of neck 1o tone ning,
plus bridge placement requires some
patience. In most kits, some shimming
will probably be necessary, as well

Now I've go!l a bamo that plays
smoathly and sounds good. And if | want
lo move up 1o 4 high-class Instrument, |
can sell this one for mose than | paid for
it.—Robin Nelson
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THE 'BLACKBIRD' STORY

(Cantinued fram page 73)

tribution; and the effect of fuel
guantity and temperature. The lat-
ter was caused by fuel on the bottom
of the tanks keeping that section of
the fuselage cool, while the top sec-
tion got increasingly hotter as fuel
was burned. This tended to push the
chines downward due to differential
expansion of the top and bottom of
the fuselage.

By far, the most tunnel time was
spent perfecting the nacelle inlets,
bleed designs and the tailpipe. We

took mdre than 250,000 pressure
readings on a quarter-scale model.
We knew nacelle air leakage would
cause high drag, so an actual, full-
size nacelle was fitted with end
plugs and air leakage was measured
carefully. Proper sealing paid off
well in flight testing.

With the engines located halfway
out on the wing span, we were guite
concerned with the very high vaw-
ing moment that would develop in
an engine-inlet stall. So we installed
accelerometers in the fuselage to
immediately sense the yaw rate and
command the rudder booster to ap-

or more.
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ply 9° of correction within 0.5 sec-
onds. This device worked sowell that
our test pilots very often couldn't
tell whether the right or left engine
had blown out. They knew they had
a blowout, of course, from the bad
buffeting they received with =&
“popped shock.” Subsequently, an
automatic restart device was devel-
oped which limits this engine-out
time to a very short period.

Titanium alloys

The decision was made to use var-
ious alloys of titanium for the basic
structure of the Blackbirds. Only
titanium and steel had the ability to
withstand the operating tempera-
tures encountered. Aged B-120 tita-
nium weighs half as much as stain-
less steel per cubic inch, but its ulti-
mate strength is comparable, so con-
ventional construction was possible,
using fewer parts than with steel.

High-strength composites weren't
available in the early 1960s. We did
develop & good plastic which has
been remarkably serviceable, but it
wasn't used for primary structure.

Having made the basic material
choice, we decided to build two test
units to see if we could reduce our
research to practice. The first unit
would be used to study thermal
effects on our large titanium wing
panels. We heated up this element
with the computed heat flux that we
would encounter in flight, The sam-
ple warped into a totally unaccept-
able shape. To solve this problem, we
put chordwise corrugations in the
outer skins and ran the tests again.
At the design heating rate, the cor-
rugations merely deepened by a few
thousandths of an inch and on cool-
ing, returned to the basic shape. 1
was accused of trying to make a 1932
Ford Trimotor go Mach 3, but the
concept worked well,

The second test unit was the for-
ward fuselage and cockpit, which
had over 6,000 parts in it of high cur-
vature and thin pauges, as wellasa
highly complex canopy. This ele-
ment was tested in an oven where
we could determine thermal effects
and develop cockpit cooling sys-
tems.

We encountered major problems in
manufacturing this test unit be-
cause the first bateh of heat-treated
titanium parts was extremely brit-
tle. In fact, if you pushed a piece of
the structure off your desk, it would
shatter on the fAoor. We finally
resolved the problem by replacing
our whole acid pickling setup.

We developed a complex quality-
control program. For every batch of
10 parts or more, we processed three
test coupons which were subjected
to the identical heat treatment of



the parts in the batch. One coupon
was tensile-tested to failure to de-
rive the stress-strain data. A quar-
ter-inch cut was made in the edge of
the second coupon by a sharp, scis-
sorlike cutter which was then bent
around a mandrel at the cut. I the
coupon couldn’t be bent 180" at a pre-
determined radius, it was consid-
ered too brittle. The third coupon
was held in reserve if any reprocess-
g was required.

Heavy documentation

For an outfit that hates paper-
work, we really deluged ourselves
with it. Having made over 13 million
titanium parts to date, we can trace
the history of all but the first few
parts back to the mill pour; for about
the last 10 million of them, we've
even recorded the direction of the
grain in the sheet from which the
part was cut. We found out the hard
way that most commercial cutting
fluids accelerated stress corrosion
on hot titanium, so we developed our
OWTL.

Titanium is totally incompatible
with chlerine, fluorine, cadmium
and similar elements. For instance,
we were baffled when we discovered
that wing panels which we spot-
welded in the summer failed early in
life, but those made in the winter
lasted indefinitely. We finally traced
this problem to the Burbank, Calif.,
water system which had heavily
chlorinated water in the summer to
prevent algae growth, but no chlori-
nation in the winter. Changing to
distilled water to wash the parts
resolved this problem, Mechanics
using cadmiom-plated wrenches
worked on the original engine instal-
lation. Enough cadmium was left in
contaet with tightened bolt heads so
that when they became hot {over
600° F.) they dropped off! We had to
clean out hundreds of tool boxes to
remaove cadmium-plated tools.

Drilling and machining high-
strength titanium allovs, such as B-
120, required a complete research
program to determine the best tool-
cutter designs, cutting fuids and
speeds and feeds for best metal-
removal rates. We had particular
trouble with wing extrusions, which
were used by the thousands of feet.
Initially, the cost of machining a foot
out of the rolled mill part was 319,
This was reduced to $11 after much
research.

To prevent parts from going under
gauge while in the acid bath, we set
up a new series of metal gauges two
thousandths of an inch thicker than
the standard gauges. When we built
the first Blackbird, a high-speed
drill could bore 17 holes before it was
ruined. By the end of the program

through

we had developed drills that could
bore 100 holes and then be resharp-
enad.

Throughout this and other pro-
grams, it became clear to me that
our country needed a 250,000-ton
metal-forming press (five times as
large as our biggest one available
todav). When we have to machine
away #0 pereent of our rough forg-
ings today, both in titanium (SR-T1
nacelle rings and landing gears) and
aluminum {(Lockheed C-5 fuselapge
side rings), it seems that we are
nationally very stupid! My best con-
tinuing efforts to solve this problem
have been fruitless for many years.
Incidentally, the Soviets have been
much smarter in this feld: They
have more and larger forging
presses than we do.

Prospecting for oil

Very difficult problems were en-
countered with the use of fuel-tank
sealants and hydraulic oil. We were
finally able to produce a sealant
which does a reasonable job aver a
temperature range of p0° 1,

Our experience with hydraulic oil
started out on a comical fooling. [
saw ads in technical journals for a
“material to be used to operate up to
S00° F, in service." | contacted the
producer who agreed to send me
gome for testing. Imagine my =ur-
prize when the material arrived in a
larpe canvas bag. It was a white
powder at room temperature. If vou
put it in a hydraulic system, you
would have to thaw out all the lines
and other elements with a blow-
torch! We finally got a petroleum-
based oil developed at Penn State
University ta which we had to add
several other chemicals to maintain
itz lubricity at high temperatures. [t
cost $130 per gallon, so absolutely no
leaks could be tolerated.

Rubber O-rings couldn't be used at
high temperatures. =0 a complete
line of steel rings was provided. Tita-
nium pistons working in titanium
evlinders tended to gall and seize
until chemical coztings were in-
vented which solved the problem.

For the first flight of the A-12, we
had to fily with Pratt & Whitney J75
engines, because the J58 engine
wasn't available until January 1963,
Then our problems really began!

The first dilemma was caused by
foreign-object damage (FOD), a par-
ticular problem with the powerful
JoB and the tortuous fow path
the complicated nacelle
structure. Small nuts, bolts and met-
al scraps not removed from the
nacelles during construction could
be sucked into the engines on start-
ing with devastating results. Be-
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Once you have an air com-

pressor in wvour home
shop, vou'll wonder how
you ever got along with-
out it. You can spray paint
with it. You can inflate
swimming gear, toys, auto
and garden tractor tires.
More important, you can
sandblast parts and rivets
in metal scams. You can
blow-clean fine mecha-
nisms and, with PM's unit
you can vacuum pump
your car's airconditioning
system prior to adding
Freon—something  vou
can't do with most ordi-
nary air compressors. Fi-
nally, this unit features a
filter/water trap—which
18 an optional extra on
most commercial air com-
Pressors,

PM AIR COMPRESSOR

You can do all these
things with this versatile
1-hp compressor and, hap-
pily, vou can build it for
less than $200. ™

Compressor evacuates car's
airconditioning system prior
to adding new refrigerant (far
left). At left, routine inflation of
tires saves ftrip to gas sta-
tion.

HOW TO ORDER PLANS

Send check or money order
for $5.95 to Air Compressor,
Popular Mechanics Plans Li-
brary, Box 1014, Radio City
Station. New York, N.Y.
10101. Allow two to three
weeks for delivery; for first-
class mail send 75 cents
exira.

Popular Mechanics 15 a publication of Hearst Mag-
azines. a division of the Hearst Corporation
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THE 'BLACKBIRD' STORY
(Conbmued from pige 107

sides objects of the above type, the
engine sucked in rocks and asphalt
pieces from the taxiways and run-
ways, An intensive campaign to con-
trol FOD at all stages of construe-
tion and operation brought the prob-
lem under control.

Initizlly, air-temperature varia-
tions along a given true altitude
would cause the Blackbird to wan-
der up and down over several thou-
sand feet in its flight path. Improved
autopilots and engine controls have
eliminated this problem.

There are no other airplanes fly-
ing at our eruising altitude except
an oecasional U-2, but we wanted to
avoid weather balloons sent up by
the FAA. If we were to hit the
instrumentation package while
cruising at over 3,000 feet per zec-
ond, the impact could be deadly,

Lowering the boom

Flight planning had to be done
very carefully because of sonic-boom
problems. We received complaints
from many sources. One man stated
that the mules on his pack train
wanted to jump off the cliff trail
when they were “boomed.” Another
complainant protested that fishing
stopped in lakes in Yellowstone Park
if a boom oceurred, because the fish
went down to the bottom for hours. [
had my own complaint when one of
my military friends boomed my
ranch and broke a $450 plate-glass
window. I received no sympathy on
this, however.

The SR-T1 first flew in December
1964. It was in service with the Stra-
tegic Air Command a year later. In-
flight refueling turned cut to be very
routine. Over 18,000 such refuslings
have been made to date by all ver-
sions of the Blackbird and it has
exceeded Mach 3 over 11,000 times,

It has also flown over 15,000 miles
with refueling to demonstrate its
global range. It is by far the world's
fastest, highest flying airplane in
service. | expect it to be so for a long
time to come.

Editor's Note: Many months of effor!
were required for Kelly Johnson to
clear the above material for publica-
fion  through Defense Dept. and
LA, autharities, Because the atr-
craft is atill routinely performing the
most critical and senstbive recon-
natsganee priggions, its ultimate per-
formance capabilities may not be
known for many pears. Trouble
gpots, even those as far-lung as the
Falkiand Istands, become tmmedi-
ately wubject to unszeen Hlackbird
“migrations"—proof that its range is
truly worldwide, o |



The shortest

Scientists at Bell Labs merely
wanted to create ultrashort bursts of
laser light, as a means of "stopping”
elecironic phenomena for precise
measuramant.

However, what they came up with
may well be the briefest discrete
occurrence on record. The laser burst
lasted 30 femtoseconds (30 millionths
of a billionth of a second). In this
amount of time, individual light pho-
tons, or electrons in an integrated cir-
cuit, would travel (ot 186,000 miles
per second) a distance of about one-
third the thickness of @ human hair,
The precision bursts will permit sci-
enlists fo measure any early phys-
ical changes in energized circuit
chips.

The thinnest

[BM Corp. scientists have patented a
process that can draw raised lines
less than 100 angstroms wide on met-
al films. As there are 250 million ang-
stroms in an inch, such lines are
invisible to the human eye. The pro-
cess enables the fabrication of metal
wires only 20 to 30 atoms thick: this
will allow construction of X-ray mi-
croscope lenses with 25 times the
present maximum magnification.
The inventors recently obtained

Superconducting clreuit made during ear-
Iy axperimanis with electron beam. seen
through slectron microscope. Wires are
100 atoms thick. invislble to noked eye.

Bell Labs laser apparatus. which was used to develop shortest pulse ever measured.

Patent 4,316,093, embodying im-
provements in the pattern fabrica-
tion they had patented in 1980.

In the process, a thin film of metal
is vacuum-deposited on a sell-sup-
porting layer of graghite or silicon
nitride, and the lines are raised with
a focused electron beam. Metal film
iz then removed from unmarked
areas by etching.

IBM hos disclosed that lines 80
angstroms wide have been formed
repeatedly by this technique. [t is
expected that this could be cut to 25

angstroms if finer films were used.
The space between the lines could be
just as narrow,

Although no commercial use of the
process has begun, metal wires that
the [BM scientizts have made are rec-
ognized as the finest ever fabricated.
The focusing X-ray lenses that could
be produced should be useful in the
study of living specimens. And the
microstiucture provided could lead
to X-ray lithography and the creation
of new solid-state electronic de-
vices.

FOCUSED ELECTRON

THIN (METAL)
FILM LAYER

GR m}Té
SUBSTRATE

MEASUREMENT
APERTURE

SUPPORT GRID

BEAM MONITORING
UNIT AND CONTROL beneath resist bulldup.

RESIST GROWTH
AT IMPACT

SURFACE

II.'IGFIATI :'.:

Drawing based on patent application: selements in elsctron beam wire labrication.
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Alternatives

Total sunpower

Even in the sun-washed land of New
Mexico, with its thousands of solar
bulldings, this solar house was spe-
cial enough to merit a ribbon-cutting
ceremony.

Why? An array of photovoltaic (PV)
cells on its rool marks it as the first
solar-edeciric house in the state. [t is
also the first in the country 1o be built
as a “spec” house by a builder with-
cutl government financing, and the
first to go "on line” as a power-pro-
ducing plant for a local utility.

Indeed, the day the system was
turned on, the PV array, rated at a
peak J kilowatts, began {eeding back
electricity to the Public Service Co. ol
New Mexico for about 3.5 cents a watt
credit.

The PV house is part of a projected
214-unit solar community in El Dora-
do at Santa Fe, 12 miles southeast of
the historic city. [t's being developed
by Rational Alternatives Inc., o com-
pany known for its direct-gain pas-
sive solar houses.

Mark Conkling, vice president of
Rational Alternatives, sees the PV
house as a progression in his compe-
ny's intention to build well-con-
structed, affordable solar houses.

"Afiordable”? Although the price of
solar cells, which convert sunlight to
electricity, has fallen in the past
decade. PV power still costs some 510
per watt, initially. Local Santa Fe
utilities 2ell that same wal! loe 7 to
7.5 cents.

Nonetheless, Rational Altermna-
tives decided it was time to take PY
technology to the marketplace—free
of government subsidy.

PESrdaSnl SN

FPhotovoltaic array (above) plus reloted
equipment! account for about 530,000 of
this 1etally solar home's $190.000 2elling
price. It's near Santa Fe. N.M.

Conkling sees photovoltaic-pro-
duced electricity dropping 1o 52 a
peak watl in three years. "That
means buyers will have a solar-elec-
tric option for an additional 510,000 10
£15,000.7 he says

The price would include the PV
array, the grid irterface equipment
and d.c. to a.c. conversion. (PVs
produce direct currenl electricity
which must then be converted to
alternating current to interface with
the utility.] A PV array's life expec-
tancy is estimated at a minimum of
29 yedars.

The El Dorado house uses an array
made by ARCO Solar Inc., a subsid-
iary of The Atlantic Richfield Co. It is
made up of 78 Model 16-2300 ARCO
PV modules. Total area is 312 square
feet. Nominal capacity is 3 kilowatts.
Domestic water is heated by 200

EL DORADO PHOTOVOLTAIC HOME - BLOCK SCHEMATIC

{ PHOTOVOLTAIC ARAAY 2.B8 EWP I

FROM T
UTILITY UTILITY

LUTILITY

THAMNSFORMER

FUSED DMSCONNECT 3
[INSIDE UTILITY ROGM) |

-

RESIDEMNTIAL
LOADS

FUSED DISCONNECT b

! IOUTSIDE WALL) _h

MAIN
PANEL

CHECKE METERSATTACH HERE
FOR MONITORING ELECTRICAL
USE FOM HEAT, HOT WATER,
LIGHTING

Outgolng meter lets house pump photovoltaic current back to power grid—Ior eradit,
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square feet ol llat-bed solar collec-
tors from State Industries.

Conkling calls the area around
Santa Fe "the best of all worlds" for
the introduction of PY power to the
housing market.

In the first place. solar gain is
abundant. This defrays the cost of
heating space and hot water with
electricily.

Second, El Dorado is 7.200 feel
high, with mountain breezes and
cool, dry, summer nights making air
conditioning generally unnecessary.
Cement, brick, tile and adobe serve
as heat sinks and help smooth out
temperature swings.

With heating and cochng needs
met largely by the passive elements
in the building, the El Dorade PV
house was engineered for only a 3-
kilowatt PV array. That means that
530,000 ot the 5180.000 market price of
the 2,400-square-foot house could be
attributed to the solar-electric capa-
bility.

Editer Rzt Moeis

Contmbactess: Shel Gallager. Swsy V. lonss, Denpe
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Recreation
Screamers
Knoxville's World's Fair,
opened last spring, offerad
the vertical orbiter called
Peter Pan (below) as iis

most lunch-threatening
ride. It couldn't hold @ can-

dle, however, to what the
Six Flags theme parks un-
veiled this year, first in
Dallas and later in Los
Angeles: a two-second,
zero-lo-55-mph  free  fall
from almost 130 feet up.
The Swiss-built ride only
takes about 20 seconds,
but it leaves a lasting im-
pression.

Poter Pan in operation ot the World's Fair in Knoxville. Tenn.

The Germaon-built ride orbits verlically around central hub.

el

A iree-lall car is
litted 10 128
then drops down™
linside guide rails). || Al
reaching aboul 55 .| =1
mph in just over 2 |8

seconds. Car then | 0
shoots out horizon- R
tally, putting rid- B ]
ers on backs. and ||
enters braking sys-
tem beiore drop-
ping to p]ul;nrm+
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Marine

Back to canvas

A sailing tugboat? It all
started several years ago
when Skipper Lane Briggs,
a salvage expert who oper-
ates Rebel Marine Service
in Norfalk, Va., crganized
the seaport's Annugl Crab
Sailing Regatta, an event
limited to participants
with sailboats. Not to be
barred from his own out-
ing. Briggs—with tongue
planted firmly in cheek—
fitted out ome of his sal-
vage tugs with sails—a

motley collection of tat-
tered castoffs and old bed
sheets.

To the astonishment of
everyone—including him-
self—the sails worked.
With the price of diesel fuel
soaring, Briggs then decid-
ed to make a serious Iry at
a wind-power-augmented
tugboat. Working with ma-
rine architect Marritt Wal-
ter and prominen! ship-
builder Howdy Bailey, he
came up with the Norfolk
Rebel. Ha calls the strange
hybrid @ "tugantine.” The
52-foot. 33-ton vessel can
carry up to 1,700 square
leal of sail.

Shown under construction. unusual hybrid hull has stubby kesl.

Under mail. tug hits 10 mph. Note the huge Genoa “racing”™ jib.

The hull combines the
squat, beamy displace-
ment of @ conventional tug
with a decidedly untuglike
keal. The shallow keel
runs the full length of the
hull and is heavily weight-
ed. This provides good sta-
bility without hampering
the boat's operation in
shoal waters.

Under sail plus partial

power, Briggs can make 13
mph and figures his fuel
savings at 40 percent. Al
this rate, the payback peri-
od for the investment in
sails and rigging will be
about five :

And the sails offer Briggs
another bonus: They can
get the Norfolk Rebel back
home if her 320-hp diesel
quits.

JULY 1982
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Aviation

Strap-on plane
Someday, a kid may ask
his father, “What did you
doin the war, Daddy?” And
Daddy may answer: "] was
a jet airplane.”

It could happen. All you
have to do is put on the jet-
powered wing shown here
and you become a human
airplane, soaring off into
the wild blue yonder at bet-
ter than 100 mph.

Strap-on wings have
been a dream of man since
the ill-fated, mythical
flight of learus. Now, a
young engineer, Igor Dmi-
trowsky, has come up with
a modem version—the ul-
timate in  sophisticated
technology—that  might
just have a shot at success.
Dmitrowsky's company,
Booster Technical Asso-
clates (92-36 54th Ave.,
Elmhurst, N.Y. 11373), is
currently hard at work on
on operational prototype
that is expected to fly later

this summer.

The crait is appropri-
mtely ecalled Homo
Avis (man-bird). It
straps on your back
like a parachute,
leaving both your
hands free to

Single-angine prototyps. pow-
sred by turbojet, develops 176
pounds thrust in pod over
wing (shown suspanded).

POPULAR MECHAMNICS
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Ultimate-form Homo Avis will have twin ducted-fan engines, complex variable-geometry wing.

operate controls on the
two pistol-grip bandlebars.
You take off vertically, lev-
el out into horizontal flight
as your speed increases.
then swing upright again
for a two-point landing on
your feet—just like a
bird.

Requiring no runways,
the craft could be stored on
a garage wall and flown
out of your back yard. It
could also come in hondy
for aerial observation,
such as highway and bor-
der patrol. military recon-
naissance and wildemess
rescue work.

Thers's even o gun-tot-
ing version suggested for
airborme commandos, that

ing radar.

In its initia] form {(photo
at left), the Homo Avis is
designed around o mini-
turbojet engine of the type
used in Air Force target
drones. But such engines
are expensive ($30,000 or
more). To cut the coat, Dmi-

trowsky is developing a
ducted-fan system, using
two small, 25-hp, turbo-
charged piston engines
{drawing abave). These
drive rotary blades which
are sel inside tubular
shrouds in order to produce
thrust.

Fabricated of superlight
materials, including tita-
nium, graphite-epoxy and
honeycomb composites,
the craft could weigh less
than 100 and hit a
top speed of 110 mph. With
a S-gallon fuel supply, it
would have a range of 150
miles.

With more powerful en-
gines, it would have the
potential to do up to 300
mph, although it would re-
quire telescoping legs to
support the added weight
required on takeoffs and
landings.

The wing spans 13 fest
and looks like it's right off a
Boeing 747. Large Fowler-
type flaps and leading-
edge slats extend oul on
tracks to increcse lift of

low speeds. Dual rudders
above the wing provide di-
rectional control during
cruising; during hovering,
when there's no airllow,
auxiliary rudders in the
engine ports take over.

The ports themselves are
also articulated for further
vectoring of engine thrust,
permitting precise maneu-
vers even ot low speeds.
when conventional con-
trols become inetfective.

Dmitrowsky estimates
that a sport model of his
craft could sell for as little
as $10,000—just a fraction
of what a helicopter of
comparahle periormance
would cost.

In addition, the Homo
Avis might even qualify for
unlicensed operation un-
der the newly proposed
FAA rules which govern ul-
tralight aircraft.

learus may have blown
his chance, but Dmitrows-
ky is taking steps to make
gure thet his Homo Avis
won't suffer a similar
fate.




THE NEW ISUZU
MPG PLUS’ DELIVER!
THE GREATEST
MILEAGE OF ANY
IMPORTED

PICKUP IN AMERICA,

Inb'odudn(g; the new Isuzu MPG PLUS. The only imported diesel 8ickup that gets as much
as 49 MPG highway, [38] estimated MPG, and goes for just $6,570, the lowest m 2
price of any imported diesel pickup in America. Not available in California.




THE NEW ISUZU ‘MPG PLUS’
CARRIES THE SMALLEST PRICE OF
ANY IMPORTED DIESEL PICKUP
IN AMERICA.

Introducing the new Isuzu MPG PLUS. The only imported diesel pickup that gets as much
as 49 highway, [38] estimated MPG, and goes for just $6,570, the lowest mm ‘
price of any imported diesel pickup in America. Not available in California. s )
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Its Ta8-cc, four-cylinder engine is fitted with four CV
carburetors which have been modified for improving
airflow at full throttle. The engine whips out 80 hp
which propels it through the quarter-mile in 12 seconds
at a trap speed of 110 mph. We measured terminal veloc-
ity at a shade under 124 mph.

The advances in combustion technology are evident
when you compare the horsepower of this 750 with that
of 300-cc bikes of a few years ago. Most 900s used to
produce about 83 hp. This 750 almost matches that
number {with 80 hp} without any compromise in cold-
start light-up, tractability or throttle response at less
than racing speeds.

Even though it is a sports racer, which, by inference,
means stripped of all amenities, the GPz750 comes with
a remarkably complete instrument panel. There are
LCD indicators for low fuel level, low battery fluid level
and sidestand down indicator. The tachometer has a
voltmeter built in which you activate by pressing a but-
ton.

On the road, the GPz7501s a blast to ride. You can dial
in the adjustable suspension from rock-hard for racing,
to ultraplush for leisurely cruising, and any increment
between. Despite the generous ground clearance, you
can get things to serape in severe cornering. The fold-
ing footpegs are the first to get gutter rash and after
that, if vou've got the nerve, the center-stand tabon the
left side of the bike.

Allin all, the GP2750 ig the best 760 on the market and
one of the most exciting bikes for the money.

Yamaha Vision
Also known by its full name, XZ550RJ, the Vision
Jjoins the Yamaha ranks this year as one of the most
highly styled bikes around. The Vision is powered by
(Please lum lo page T16)

PM RIDES THE WORLD'S HOTTEST BIKES
(Connnued figm pane B2)

vertical Fours or a single thumper. Honda not only
changed the standard confipuration, but also added
water-cooling and shaft drive.

When the CX500 was transformed into the CX500T
the basic virtues of water cooling and shaft drive were
retained, but engine power waz augmented by the addi-
tion of the turbo. This accomplished two desirable
design ohjectives. First, it gave the 500-cc engine near-
ly the same horsepower as that of an engine twice its
size and, secondly, the motoreyvele az a whole retained
the same weight as a conventional 500-ce bike. Less
weight means more responsive handling and better
mileage at less than breathtaking speeds.

On the road, the Turbo is as tractable as any small-
bore, nonturbo bike, but when you erack open the throt-
tle, those two cylinders suddenly feel as if they've mul-
tiplied into four.

The turbo isn't the most fearsome handler on the
really twisty bits, but it does more than respectably
well. Its real forte, though, seems to be in pushing back
the frontiers of motoreycle technology.

Kawasaki GPz750

The GPz designation in the Kawasaki lineup denotes
a sport bike, designed for the road racer. Last year
thers were two GPzs, the 650 and 1100, each on the
opposite end of the displacement spectrum. Thiz year,
Kawasaki fills in the middle of the spectrum with the
7560, and it does so with a vengeance,

Like its two siblings, the GPz750 is done up with a flat
black engine treatment, red fairing, air cleaner covers,
gas tank and fender, lowriser handlebars and a slightly
stepped cafe racer seat, JULY 1882 115
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Raid Wasp & Hornet Killer has a long-
distance spray-nozzle to keep you at
N a good distance. You spray it
% directly on the nest. It kills on
N contact and saturates the nest
to kill late-coming or returning
insects. Use it once and the
jobis done.

£ 1978 5. C. Johnson & Son, Inc.
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PM RIDES THE HOTTEST BIKES
(Conunued from page 115)

alengitudinally mounted V-twin en-
gine, displacing 552 ce carrving four
valves per cylinder and two over-
head camshafts per cylinder. The
motor is water cooled and uses an
electric fan behind the front-
mounted radiator to keep the tem-
perature within limits, Carburetion
is also a departure from the norm; it
uses two 34-mm downdraft carbs
mounted between the V of the cylin-
der banks.

Another unigque feature of the
Vizion is the engine mounting sys-
tem. Rather than cradling the en-
gine with two downtubes on either
side of the bottom of the engine, the
Vigion uses downtubes that bolt up
at the middle of the engine, near the
base of the eylinders. This effective-
ly allows the engine to sit lower in
the frame for a lower center of grav-
ity and better handling.

At the rear, Yamaha has dis-
penaed with conventional dual
shock absorbers mounted on either
side of the rear wheel, and has gone
instead with a single shock absorber
mounted centrally below the seat. It
iz acted upon by a pair of reds that
rise up from the swing arm and bolt
to the bottom of the shock absorber.

Atthedrag atripthe Vision turned
in respectable quarter-mile times of
12.9 zeconds and 988 mph trap
speeds. Top speed is only 112 mph.

The Vision is perhaps one of the
hest compromises on the market.
For the commuter, it provides exeel-
lent ride qualities and isn't tiring to
maneuver through traffic. But,
when the traffic thins and you head
for your favorite racer road, it has
enough power ard handling to let
vou play out whatever Kenny Rob-
erts fantasies you have.

The Vizion has a clean, but com-
plete gauge package, with analog
speedo and tachometer, warning
lights for low fluid levels plus, natu-
rally, a water-temperature gauge,

Yamaha Seca 650

The Seca 660 is a sport bike, pure
and simple. From its narrow 17-inch
engine to its low bars and flat seat,
it's made for the purist who likes
simple, ¢clean lines, straightforward
design and good performance.

The Seca iz powered by a 653-ce,
four-cylinder engine which carries
only two valves per eylinder activat-
ed by two overhead camshafts, It
has four carburetors and is fitted
with the YICS (Yamaha Induction
Control System). This system pro-
vides tiny intaks ports near the
intake valves, which promote mix-
ture swirl and help increase power,

as well as throttle response and trac-
tability.

Yet, even with this relatively
straightforward arrangement (no
four valves per cylinder), the 650
engine powered the Seca to 12.7 sec-
onds and 103 mph in the quarter-
mile.

To keep handling compatible with
the available horsepower, Yamaha
cleaned up the engine by relocating
the alternator from the side of the
engine to the back of the engine, just
behind the eylinders.

Rather than go with chain drive,
Yamaha has adopted a shaft-driven
rear wheel for this motoreyele. Shaft
drive does away with the constant
lubrication and ¢leaning associated
with chain drive and also eliminates
other problems, such as chain
snateh and stretech which upsets a
bike's handling.

There are some problems with
shaft drive which the Seca 650
hasn't completely solved. With shaft
drive, the pinion of the shaft wants
to climb up the rear-wheel gear
when you apply power, loading and
unloading the wheel. Thig isn't too
bad when traveling down a straight
road. But, when you're shutting
down before a corner, this phenome-
non compresses the rear springs and
effectively gives you lesz ground
clearance to work with. In very
severe cases, you can shut down
before a corner and find yourself hit-
ting the bump stops. While this nev-
er happened with the Seca 850, the
compression of the rear suspension
was noticeable.

Compared to some of the other
bikes mentioned, the Seca 650 is a
no-frills sportster that does a decent
job of getting you arcund quickly,
and rewards you with fun.

Suzuki GS1000S Katana

In Japanese, Katana means a
samurai sword. Just one look at this
motorcycle and you can see that it's
been aptly named. I1t's sleek, it looks
powerful and somewhat menacing.
From its 16-valve, four-cylinder,
dual-overhead-camshaft motor to
the radically shaped gas tank, the
Katana iz all sport.

Horsepower figures aren't avail-
able, but at the drag strip this rock-
etship turned in a sizzling 11.1 sec-
onds and 125-mph quarter-mile
times.

The engine uses a system by Suzu-
ki called TSCC (Twin Swirl Combus-
tion Chamber). This system helps
atomization by creating swirl turbu-
lence in the intake charge. As with
the Yamaha YICS system, thizs cre-
ates more immediate throttle re-
gponse and better airflow.

Along with this hot engine, Suzuki



has added an antidive braking svs-
tem into the front forks. During
hard braking, brake Auid pressure is
applied to a valve in the forks. This
valve closes and prevents fork oil
from circulating in the fork. With
this braking system, the forks are
blocked effectively from travel and
the front end remains rigid.

At the rear, the dual shocks come
with four damping zettings, as well
as five preload adjustments on the
BpTIngs.

Atlegal cruising speed the Katana
iz uncomfortable. It =imply isn’t
happy puttering along at 55 mph.
Even in the softest suspension set-
tings the ride is harsh and bumpy.
In addition to the firm suspension,
the handlebars are the clip-on vari-
ety, virtual stubs that sprout from
the triple clamps, which means you
ride in an almost prone position. The
footpegs are high and set to the rear,
which means you're riding in true
road racer fashion. This can be a real
problem if vou're doing a lot of riding
in stop-and-go traffic.

But on the back roads, where you
can let the beast have its way, the
Katana begins to demonstrate its
real purpose in life. It gobbles up
pavement quicker than a govern-
ment project going through tax dol-
lars.

Lean it into a corner, aim for the
apex, hold your breath and throttle
through. This bike handles. And it
makes no bones about its real pur-
pose. There is only room for one per-
son. And that person had better not
he faint of heart.

Kawasakl KZ1100D1 Spectre

Where the Katana is fast, furious
and a bit unforgiving, the Spectre is
equally fast, but more of a sports
tourer. The sitting position iz bolt
upright in the best American tradi-
tion. The rest of the bike is equally
American with its black and gold
engine treatment and longhorn
steer, pull-back handlebars,

Power comes from a 1,08%-ce, dual-
overhead four banger coupled to a
five-speed gearbox and shaft drive
powering the rear wheel.

It doesn't have the handling of the
Katana, but its mission in life isn't
the same. If you need to cover sever-
al hundred miles of freeway very
quickly and don't want your spine
bent or the fillings shaken out of
vour teeth, then the Spectre is your
bike.

The suspension is air adjustable
at the front and the dual rear shocks
can be dialed in for a very comfort-
able ride. The blazing acceleration is
there, but this bike won't make you
pay for it every time you hit an
expansion joint. ]

Buffet Table

Thousands of woodworkers tum to
Woodsmith for the step-by-step plans
and straight-from-the-shop tech-
nicques they've been locking for, Now,
you can lock into a sample copy to see
what you've been missing. This issue
of Woodzmith includea;

Sharpening. Step-by-step to putting a
razor-sharp edge on any chisel in less
than five minutes.

Buffet Table. Build this bequtiful gate-
leg Buffet Table. All plans in Wood-
smith include exploded views of the
joinery, details of problem areas, and

Exclusive Plans: Bench-Top Router Table

Wall Shelf

Router Table, Get the most out of your
router with the exclusive plans for this
shop-tested router 1able.

Wall Shelf. There's a special (but
simple) technique for bullding this
fully adjustable Wall Shelf without a
single drop of gluel

SPECIAL OFFER. Now you can getall of
these woodworking plans and tech-
niques (ond much meore) with this
special olfer for o somple copy of
Woodsmith — all for only §1.

® To get your sample copy, send only
Sl o Woodsmith, Dept. 21, Box B4Z,

down-to-earth directions. Des Moines, [owa 50304,
Nt
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Lectric Shave really gets rid of bristles. Because it makes
them stand up for a closer shave. And now you can get rid of
bristles from your electric razor too! A useful Norelco® Cleaning
Brush worth one dollar is yours free inside specially marked
boxes of Lectric Shave. Look for them.

A CLOSER SHAVE. WE GUARANTEE IT.

TODAY: THE GOLDEN AGE OF TAPE

machines was equal to that of an
audiophile record.

If our pleazantly surprizsed musi-
cians are any indication of the recep-
tion awaiting the new cassette
decks, the cassette has indeed ar-
rived! The prices of the machines we
tested (5295 to §505) hover roughly
in the middle of the overall cassette-
deck range. Thizs makes them moder-
ately priced, or mavbe just slightly
on the expensive side. But compared
to video recorderzs and amplifiers,
the cassette deck looks like a polden-
age bargain.

Some developments that once ap-
peared in just a few decks are now
available in most companies’ mod-
els. Here's a rundown of the features
that, in various combinations, make
the tape decks we tested so6 out-
standing.

B LED meters: Currently, the most
important use of light-emitting di-
odes (LEDs) for taping is level indi-
cation, While the standard VU me-
ter, with its swinging needle, is still
popular, the mechanical meter can't
show the peak levels at the upper
extreme of musical dynamics. The
VYU meter needle showz only an aver-
age level (often 10 dB below peak sig-
nals). The LED, on the other hand,
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(Continued from page 81}

shows penks as brief, but unmistak-
able, pulses of light, while maintain-
ing a very good representation ef the
average level. For recording, this
provides the very best metering.
LED meters are not yvet available in
very inexpensive decks, but most of
the ones in our survey use them.

B Memory: Tape machines use ei-
ther an LED numeric readout or a
mechanical tape counter to show
where the tape is relative to its
beginning or a selected point. Set
the memory button and a deck
equipped with this feature will stop
at the “000" setting from fast for-
ward or rewind. An exotie variation
on this is the memory scan or a relat-
ed function, the band senscr. The
former locates several preselected
places on the tape;the latter detects
pauses between musical selec-
tions—equivalent to record bands—
and stops the tape at these spots
from its fast-search mode.

B Moise reduction: Dolby B is the
type of noise reduction most of us
think of when we say “dolby" or
“NR."™ It removes a significant
amount of tape hiss during plavback
of dolby-encoded tapes. A new and
even more effective version is dolby
(. The Tenc, Alwa, NAD, Sony and

Nakamichi decks have dolby C,
paired with dolby B on an eitherfor
basis. While dolby dramatically re-
duces hiss, dbx (Yamaha) practically
eliminsates it. Either dolby format
permits acceptable playback of
tapes without deceding, but a dbx-
encoded tape or dige must be decoded
for listening.

W Variable bias: To accept a record-
ing signal properly, magnetic tape
must receive a very high frequency
signal along with the musical signal.
The strength of this signal is crucial
to both low and high musical fre-
quencies. It affects tone if it's poorly
matched to the tape. In serious mis-
matches, there are audible distor-
tions and lots of tape noise. Many
decks set recording bias by a knob or
button that mateches the tape type to
the proper machine setting. These
settings, and corresponding tape
types, are: Type | (normal/ferric),
Type II (CrOychrome), Type III
(FeCr/ferrichrome) and Type 1V
{metal).

There are variations as to the bias
current needed even within these
types, =0 some decks now include a
variable bigs knob. For fine tuning
bias, you follow the manufacturer's
instructions for specific tapes, or
you make test recordings (brief seg-
ments of FM interstation hiss or
very well-recorded records are a
good source) and compare the origi-
nal with yvour recording.

Put through their paces
Here are the decks we tested:

B Alwa 3200: This is an affordable,
easy-to-use machine with two big
pluses: dolby B/C and LED metets,
Add an MPX filter (to remove the
carrier signal FM radio uses to sta-
bilize the broadeast signal) and yvou
have a good buy for $295,

B Bang & Olufsen 2400: The good
looks of the B & O line have always
been subordinate to sophisticated
and innovative engineering. This is
not a beginner's deck in price, even
though it's B & 0's next-to-least
expensive. It is, however, the most
uncomplicated of the nine we tested,
A thoughtful alternative to the usu-
al recording level controls is a slide
that sets both levels, while balance
between channels is left to a sepa-
rate slide. Sound from this deck was
second only to the Nakamichi. And
with "unseen' features, such as a
super tape transport that just can’t
eat your tapes, the price of $550 is
high, but not vutrageous.

B Kenwood KX-1000D: The LED me-
ters are set up so that signals over a
certain level are displayed in a dif-
ferent color from low-strength ones.
This helps you avoid over-recording.
Another feature of the meters is the



peak hold: Very brief peaks register
for a second or so, rather than frac-
tions of a second. This permits accu-
rate gauging of signal strength. The
noise reduction is dolby B and a
recent dolby improvement, hr,
which adds dynamic range. This is
the only deck in this price range
with hx. Solenoid transport controls,
variable bias adjustment, a timer,
an MPX filter, an auto-lead-in
switch and s contrel for auto-
rewind/replay fill most of a serious
home recordist’s needs. Two other
features place this top-flight model
firmly in the big leagues: a monitor
switch (tape’source) and an input
selector (line/mic). This is a deck cer-
tain to appeal to the recording engi-
neer in you. 1t's $500.

B NAD 6050C: NAD iz a company
known for sophistication inside and
restraint outside. Simple, all-black
styling hides a wealth of careful cir-
cuitry and transport design, giving a
professional look to the deck., Dolby
B/C and an MPX filter join variable
biasing to allow recordists to feed a
near-perfect signal onto the tape.
The LED metering is handy, but
what the PM test really demonstrat-
ed was the excellence of the NATY
transport. Our most determined ef-
forts to sabotage the machine's abil-
ity to handle the tape failed, This
unit's a pleasure to work with and
reasonable at $298,

B Makamichi LX-5: This iz bath the
best and the most expensive of our
nine decks. As if dolby B/C, an MPX
filter, variable bias and LED me-
tering aren't encugh, listen to this:
There's a rear-panel plug for a
remote-control cable (an accessory
ordered separately), output level
control, memory, sutomatic takeup
of slack tape in the cassette shell
and a two-speed recording level fad-
er. A light tap on the proper fader
fades the record signal in or out
{without affecting the record-level
knobs); a harder push will cause a
much faster fade. No more rezetting
levels after each fade! The sole
drawback to this deck is the lack of
microphone inputs. An Impeceably
engineered tape recording machine,
the LX-5 costs $595, and we think it's
worth it.

B Optonica RT5050: This is the seec-
ond generation of a novel and useful
sort of deck. The 50560 is a dual-
mouth cassette deck. That is, it has
one bay for playback only, and one
for recording only. Not only can you
wind one tape while another is play-
ing, you can dub from one cassette
onto another without a second deck
and an intermediate amplifier.
When duplicating cassettes, this
deck will run at 3% inches per sec-
ond, twice the normal speed, so that

a C-60 cassette with 40 minutes a
side will be dubbed in 15 minutes per
side. Optonica wants only 3380 for
this deck.

B Sony TCFX-80: This unit features
small touches like a separate head-
phone volume (80 you can control
headphone listening without an am-
plifier) and a record mute (to elimi-
nate brief sections during record-
ing). LED metering, dolby B/C and a
tape counter with either real-time or
the standard four digits are a few of
the useful features. Automatic
memory and a selector for full or
partial tape repeat round out this
attractive deck, which goes for
$420.

B Teac V-70C: This polished-looking
piece of equipment did everything
for us that any really decent compo-
nent should, and even a bit more. A
front-panel switch chooses between
microphone and (rear-panel} line in-
put. To ensure dead zilence right
until yon want a signal to go on the
tape, the V-T0C has a record mute
button. The dolby B/C is well regu-
lated and the tape counter uses
either the standard four digits or
real-time counting. LEDs handle
the simple metering, and the tape
transport is smoothly controlled by
the solenoid contrals. [t's all yours
for $390.

B Yamaha K-960: This unit and the
Makamichi LX-5 show that it's pos-
sible to get top sound without paying
thousands of dollars. Solenoid trans-
port controls, variable blasing, MPX
filtering, a subsonic filter (to cut out
superdeep thuds and rumble that
strain the tape’s capacity) and an
output-level control knob are obvi-
ously handy things. One unusual
control is a button which subtly
shapes the treble response. [t puts
high frequencies either in sharp
forus or in & soft, mellow perspec-
tive,

The real clincher is the noise-
reduction system. The tantalizing
choice is between dolby B and the
revolutionary dbx circut. The dbx
tapes we made were so close to the
professional masters that the picki-
eat FM station would have been able
to broadcast them just as they were.
Until home digital zound iz a reality,
there are few better alternatives.
Its $495 price tag isn't cheap, but
this is an unusually refined and flex-
ible deck.

Although it is difficult to make a
choice, as all nine of these decks
showed superior noise reduction and
other features, two were outstand-
ing in every area. Both the Nakami-
chi and the Yamaha had all you
could want and more. But all nine of
these decks would fit in a true
“dream" system. ™
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Building a house from a kit can save you thousands of dollars.
But whats the best way to approach this revolutionary alter-
native? With this unique handbook, that tells you everything
about choosing, buying, and building Kit Houses by Mall.

You'll learn which kit houses are available in your part of
the country, how 1o decide how much to do yourself and
what to leave to the professionals, how
to discover "hidden”
costs—and more! In-
cluded are floor plans,
photographs, and com-
plete descriptions of over
50 kit houses.

If you're about to build
a kit house of your own,
your mest important tocl
could be waiting at your
honkstore.

PO Box M21 Esdio Ciry Staton,
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HEARST BOOKS
A Divigion of The Hearst Corporation

by Brad McDole and Chris Jerome
81050 paper | BI7.35 cloth

Americas newest
home appliance:
the computer terminal

In a few years, millions of Amer-
icans will have computers in their’
own homes—yet many of us
remain functional illiterates when it
comes to computers. In this book
Joseph Deken, a brilliant com-
puter scientist, presents the com-
puter as a useful tool rather than a
mysterious entity. He provides an
entertaining, jargon-free guide to
how computers work and how
they can be used in our daily lives
for everything from balancing check-
books to “working at the

THIz
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CTTAGE

office” while still sitting at
home (telecommuting). No
matter what the future holds
in store, this is the only

computer book you'll ever
nefd!éliustlrat Wiﬂcg%m'
Puiey Hramange.. 2k Everyday Living with Your
Personal Computers in the 1980s
JOSEPH DEKEN—
n William Morrow
L 1045 Madison Ave.  NY, N Y. 10016
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NEW LOOKS FOR BLOW-UP BOATS
(Continued frorn page 75)

have been successfully tested in
strong winds on open seas.

Three leeboard sailing sloops of 11,
12 and 13 feet are also in the Metzel-
er l4-boat line, which is handled by
Leisure Products Marketing, Ros-
lyn, N.Y.; Trans-Atlantic Agencies
in Baltimore; Inflatable Boat Cen-
ter, Santa Monica, Calif; and Auto
Marine Specialties, Calgary, Alta,

Rigid wood transoms and floor-
boards are now being used by a num-
ber of makers to take the thrust of
outboard motors and help the boats
maintain shape at planing speeds,

The Pesked sailboard, from Inter-
national Marine Crafts, 225 Broad-
way, New York, N.Y. 10007, is an
unfold and blow-up model with a
polypropylene stiffening deck that
mounts on six Aoat chambers,

Special talents

In addition to convenience, there
are times when only an inflatable
seems suitable for rugeed jobs.

B River running down the white
water of rocky rapids is a test that
lets “rubber" rafts bounce off in-
stead of breaking up.

B Landing in the surf of a rock or
cobblestoned cove is difficult, but
still easier than with a rigid hull,
B As a dinghy for larger craft, the
inflatable gives and receives fewer
topside dents, and its lighter weight
means hauling it is much simpler,
B For skin and scuba divers, its sta-
bility and low freeboard of the sides,
plus good speed with minimum out-
board power, makle it a favorite,

Many blow-ups also can convert
from motor to sail. This requires the
addition of leeboards and rudder, as
well az gpars and canvas, The shapes
of their hulls usually keep blow-ups
from real speed under wind power,
but versatility is a plus.

A new mix of materiale—hard
fiberglass hulls with inflatable flota-
tion collars—is undergoing testing
for lifeboats. Hecently, the U.S,
Coast Guard has been trying out the
Arctic 24 made by Osbourne Rescue
Boats in England. Called an RHI1
(for rigid-hull inflatable), the $68,000
open, 24-foot craft can run 40 mph
with a pair of Johnson 90z, and has
an inflatable-bag, self-righting de-
vice that is reported to right the cap-
sized boat in 15 seconds.

The growing success of inflatables
iz seen in the array of makes avail-
able. Achilles, Avon, Boston Whaler,
Camp Ways, Hutchinson, Maravia,
Metzeler, Novurania, Sea Eagle,
Sears, Semperit, Sevylor, Sillinger,
Zed and Zodiac are among the better
known names, ]



SUPERSCOPES
{Cantinued from page &7

thin knife made of industrial dia-
mond to cut a sliver of sample so
small that it can't be seen with the
naked eyve. Still under the micro-
tome’s magnification, the sample is
lifted by tweezer onto a copper
“grid” the size of a pinhead. The grid
is mounted on a tiny cube-shaped
slide, fixed with epoxy and inzerted
in the scope.

Under the electron microscope's
magnification, the grid fills up a TV
screen measuring 4 inches diagonal-
ly. The lines of the grid help the
viewer focus the ohject.

The uze of electron beams to eteh
messages onto tiny silicon chips is a
more recent development. Only in
the past 20 years have scientists

Janet Mouradian removes micrograph film
from vacuum beneath the viewing screen.

been able to burn patterns onto
chips so tiny that they can contain
the memory once lodged in comput-
ers that filled up suites of offices.

Depending upon how limited the
physics of the tiny world turns out to
be, the computer end of the business
can be expected to create memory
storage capacities thousands of
times more compact than those
available today,

“Today's state-of-the-art chips are
2.0 mierons,” says Martin P. Lepset-
ter of Bell Labs (a micron is one mil-
lionth of a yard). "But we've been
experimenting at sizes far smaller
than that.” Lepsetter declines to
speculate on just how much storage
man will get on the increasingly
smaller chips, but he adds, "“We
haven't reached the limit of the sili-
con chip. We still have a lot of room in
which to develop.” L
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Sentra can be flung around, but it protests when pushed hard: the suspension bottoms, and the angine gets buzzy atl high revs.

Driving The

Nissan Sentra

Nissan cranks up the fuel economy wars a notch
with its replacement for the aging 210.

by Joe Oldham execumve eoitoR

rive reports are supposed to tell

you how exciting it was to drive

a new car. The fact is, Datsun’s 210

replacement, the new Nissan Sen-
tra, is horing to drive,

The Sentra is the newest entry
among econobox cars that make no
bones about driving excitement—
they don't have any. They are mere-
Iy transportation modules that are
meant to move you and several oth-
er people from point A to point B,
Period.

Nissan calls all the Sentra's body
styles five-passenger models, Don't
belheve it. You wouldn't want to be
the fifth guy in one of these cars.
Assuming you're one of the four a
Sentra was really meant to trans-
port, vou'll actually find yourself in
anexceptionally roomy interior for a
car this size, with lots of glass area
to make the interior seem even more
airy.

Unfoertunately. the two cars we
drove at the press preview were not
up to the quality standards we've
come to expect from Japanese cars,
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One car had several pieces of interi-
or trim hanging down off the wind-
shield pillar. The other had an
annoying buzz emanating from
somewhere under the dash, in the
general neighborhood of the speed-
ometer.

Both of the cars we drove were
five-zspeed models, and neither had
the wider wheels and tires included
with the XE egquipment package.
Perhaps those tires would have
made the Sentra a more pleasant
handler, We found the car to be an
excellent highway cruiser, as did the
Arizona highway patrolman who
tagged us for 78 mph in a 55-mph
zone on the way to Tombstone.

Once up inte the mountains, we
found the Sentrato be wanting. The
suspension bottomed guite easily on
large road dips and we had to be
extra alert powering through tight
corners, else the ¢ar would get
twitchy and want to spin out. Admit-
tedly, this was at illegal speeds, Still,
we think Nissan should reconsider
the tires it's using on the Sentra.

They lack responsiveness, and, in
general, feel pretty flabby. Lifting
our foot off the throttle in the middle
of a corner gave the rear end an
excellent excuse to start sliding out.
Correcting with steering and throt-
tle was easy, but the car should wear
tires that are able to control such
torque load changes.

The new E-15 engine doesn't fare
too well in these circumstances,
either. As the engine nears the top
of its rev range, it becomes loud and
buzzy and vibrates quite a bit. It
runs out of breath pretty guickly
and doesn’t have much steam left for
paszing at highway speeds. In short,
it's short—on power and smooth-
ness.

Reason to buy: gas mileage
So why would anyone buy a Sen-
tra? Gas mileage. Pure and simple.
Nizsan's Sentra gets better mileage
according to EPA ratings than any
other gasoline engine car zold in the
United States. That's right—better
{Pisase turn [0 page 124)

On the road, the Sentra is an efficlent, high-
mileage crulser that holds four pesople.



Nothmg but Exxon motor oil for my baby. d

I love her. Got a motor that never

misses a beat. So I treat her right.

I give her Exxon motor oil—
Exxon Extra, to beexact.’

People all over have good
things to say about Exxon motor
oil. Fuel-saving Exxon Extra
gives tough protection. Andit's

a good buy.

There are five quality Exxon
motor oils: Super-premium Uniflo.
10W-40 and Exxon Extram 10W-40
for gasoline engines. And for both
gasoline and diesel engines, Exxon
Extra 10W-30, heavy-duty XD-3m
and economy-priced Exxon Plusm.

There's an Exxon motoroill  Lggk for Exxon motoroil 'E)KDHI
that's right for you. where you shop for oil. '=——
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Sportiest of the Sentraa Is the XE hatchback, which features wide tires, extra trim.

DRIVING THE NISSAN SENTRA

than any car using a gasoline
engine. The EPA ratings are b8 mpg
highway, 43 city, for a combined 48
mpg. That, sports fans, iz sucking
the very last drop out of a gallon of
gas.

By the way, those ratings are for a
special Sentra MPG model (not
availahle in California) with special
rear ratios and five-apead transmis-
sion. Other models get slightly less
mileage. Still, the Sentra's ratings
top even a couple of diesel-engined
cars—the Isuzu I-Mark and the
Chevrolet Chevette.

Nissan USA officials were just as
proud of the fact that the Sentra is
one of the first small economy cars
to make extensiveuse of lightweight
materials to reduce overall weight.
The car weighs just 1,875 pounds,
thanks to lots of high-strength, low-
alloy steel in such areas as the
transmission, driveline, suspension
components and steering. Plasties,
composites and aluminum are also
used extensively.

The crisply styled body makes the
old 210 look like something out of a
Japanese muzeum, and the coeffi-
clent of drag is just .40 for the sedan
and .39 for the hatchback. Slick by
any standards.

Engine, suspension details

Power for the Sentra comes from a
new Nissan E-Series engine. It's a
gsingle-overhead-cam configuration
displacing 1.5 liters. Technical high-
lights include semi-hemi combus-
tion chambers, high-swirl intake
ports and a dual exhaust manifold.
The engine is transversely mounted
and drives the front wheels. The E-
15 engine is rated 67 hp at 5,200 rpm
and 116 foot-pounds of torque at
3,200 rpm.

The chassis layout iz small-car
conventional. Buspension is inde-
pendent all around with MacPher-
son struts up front, and full trailing
arms and coil springs out back. No
sway bars are used. Rack and pinion

fContmued from page 122)

steering is standard with power
aszist optional. Radials are stan-
dard on all but the base model. Curb-
to-curb turning radius has been cut
down to just 14.7 feet—one of the
tightest in the industry. Power front
disc brakes are standard.

Sentra body styles include four
hasie madels—two-donr sedan, four-
donr sedan, threa-donr hatehhack,
and a five-door station wagon. Trim
levels are many and varied. There
are deluxe models with upgraded
interiors for those of you who want
more plush. An XE option available
for the hatchback will get you good-
ies like a center console, quartz
clock, sport steering wheel, tachom-
eter, AM-FM stereo, and wider
wheels and tires.

Car wars: serious business

If you don't think the car compa-
nies are taking their car wars seri-
ouzly these days, you're crazy. At
the press introduction of the Nissan
Sentra, executives from the Japa-
nese automaker made it very clear
that Nissan USA is out to knock off
Toyota, Honda, Subaru, and anyone
else who gets in the way of Nissan
increasing its market share of the
small economy car market. With only
12 percent of the market compared
to Toyota's 21 percent, Nissan has
pulled out all stops to close the
Eap.

Its latest stopper could very well
be the Sentra, the second car to wear
the Nissan badge in the United
States. The first was the Stanza,
introduced several months ago. With
the Sentra, Nissan is arming itself
for battle right in the middle of
ground zero in the car economy
wars.

Up against such combatants as
the Honda Civie, Chevrolet Chev-
ette, Ford Escort, Toyota Starlet,
and so0 on, the Sentra has its work
cut out for it. But as the new gas
mileage champ, its the Sentra that’s
setting the battle strategy, Y
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. New
Pick-Your-
Power
Boating

Paddle, power or tack your
way across the bay; these
convertibles let you choose.

Thv-n;- aren't many vehicles that
let vou choose a different power
if the price of gas goes up, the
strength of wind goes down, or vou
just feel like cruising along in a
different way. But a few specialized
craft offer that choice. Here are
some new examples,

The Multi-Craft 18, from Amer
ican Multi-Craft Northeast. Box
297, Sparta, NJ. 07871, 15 an 15
foor switch-sailer with trimaran
hull, rated for up to 115-hp out-
board motors, plus a sloop rig that
stores aboard. The three-piece
mast, when assembled. mounts
220 square feet of sail. For down-
wind running, a loose-foated wrap-

Kona Kal's Joy Rider catamaran can
be sailed or paddied sitting, and is
rigged like a sailboard.

Sea Gypsy, with handsome workboat
lings. can cruise three hours on a
gallon of diasel (below] or sail with
gal rig (below right).
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around mainsail can be opened on
ench side of the mast for wing-and-
winging.

Padded seats become four bunks
under camper canvas, and the un-
der-8-foot beam is quite suitable
for trailering.

With the look of a traditional New

A ftrihulled 18-footer that switches
guickly from power to sail, new Muitl-
Craft 18 takes outboards to 115 hp or
it and double wraparound main,

Almost any sallboat can take out-
board with ean adjustable spring-
loaded bracket—this one from
OMC—that lowers or s motor.

Mew, steam-powered Morven skitf
resembiles a classic launch and trall-
ors easlly with five-foot beam.

Muitiaction Bulifrog, from O'Brien, Is
a swim and snorkal board or speady
kneeboard for towing tricks.

England lobster boat, the 23-foot
Sea Gypsy, from New River Boat
Ca., 2007 Southwest 11th St., Fort
Lauderdale, Fla. 33312, can cruise
along at up to six knots and burn
only one quart of fuel per hour with
its 10-hp dieszel. Yet, if even that
gseems excessive, you can sot the
gaff-rigged sail. Options include
cuddy or full cabin, center console
and wheel steering, bunks, head
and galley.

Classic launches that can replace
pasoline power with steam are
built in England, using the modern
wood-epoxy West Bystem, from de-
signs by Glyn Jones.

Now, however, one is available
from BRhode Island Marine Ser-
vices, Box 209, Snug Harbor, R.1.
02880, The 20-foot Morven Ele-

gance class has a Semple single-
cylinder, 5-hp steamer. Jones also
has plans for 16

and 24-foot

launches plus a trailerable, paddle-
driven, 24-foot side-wheeler.

Kona Corp., Box B7T8, Oak Hill,
Fla, 32759, builders of the twin-hull
Kona Kat sailboard, has a new sit-
down two-seater sailboard catama-
ran with & “joy stick” steering sys-
tem. TheJoy Rider has kick-up rud-
ders and centerboard that let it
float in three inches of water, and
it can be paddled if the wind goes
down. The 150-pound cat can be
cartopped or trailered.

High-speed fun without the skills
of water skiing is an advantage of
kneeboards., The Bullfrog, from
O'Brien International, Redmond,
Wash,, doubles as a snorkeling float
or planes behind outhoards of 10 hp
and up.

And to convert sailboats easily to
power, up-down transom brackets
from OMC Accessories and others
are the answer. o
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Now Popular Science Book Club gives you the best
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a&s your welcome to
Popular Eclence Book Club
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Motorize your bike.

Get over 200 mpg!
Forget expensive mopeds!

« 2-HP or 1.3HP/Up 1o 45 MPH

s Fits most bikes ;
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e Installs easily
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STEREOQ SOUND FROM WALLS

{Continued from page 58}

lies in the design of this plate, For,
de'ngned improperly, it would trans-
mit noise, instead of musie,

Think of the way & violin operates:
The vibrating strings resonate the
instrument's sounding board which
amplifies the music to a listenable
level, The difference between a
Stradivarius and a violin from your
neighborhood music store is in how
well the sounding board responds to
the vibrating strings.

And, likewise, the sound guality
you can expect from Ashworth's
Acoustic 2000 ACs depends on the
type of wall surface vou attach it
to.

The first thing yvou must do is plan
on giving your Acoustic 2000 ACs an
acoustically pood home. The best
surface to install them on is wall
paneling—between two studs at eye
level. For stereo, allow at least B feet
between speakers. In this way, the
paneling will be able to vibrate as
freely az possible. To take full
advantage of the unit's capabilities,
speakers must be mounted on the
room gide of the paneling.

The worst thing you could do
would be to install a 2000 AC onto a
surface of nonvibratory wallboard,
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To install speaker on a nonvibratory sur-
face (see text), you may have to cut out part
of your wallboard and Install a sounding-
board surface of wood paneling.

such as plasterboard or dry wall. Of
course, surfaces such as brick or con-
crete could not be expected to
vibrate at all.

But if all you have in your home is
wallboard—or if your paneling is

-,

W DOV,
FANE

WOODEN
DOWEL

l
\\

L T —

[}
You can install speaker on a large window.
Use a wooden dowel glued 1o the surface of
window to anchor mounting screw.

An analysis of the sound of the Acoustic
2000 AC speaker on a wall (top) Is com-
pared 1o a Bose 601 speaker near the same
wall {above). The 2000 AC showed a fre-
quency response very close to the Bosze,
but without the same volume level.

glued to a dry wall, rather than
nailed directly to studs—you can
still install these speakers. But first,
vou'll have to install a sounding-
board surface of wall paneling as
detailed in the drawing at left. Cut
away the wallboard and, between
the studs, install as large an area of
paneling as possible.

Onece you have a suitable sound-
ing-board area, the Acoustic 2000
AC installs in a minute. It screws
into the wall on itz own sell-driving
gerew. Then, attach the stripped
ends of a separately purchased cable
to the speaker and the cable’s RCA
plug to your amplifier.

What to expect

Ashworth's previous-model cone-
less speaker is currently being used
by the U.5. Navy. Exactly how is not
being revealed, but it seems a good
guess that the speakers are being



used on the walls of submarines to
provide sonar masking to hide from
enemy ships.

But now that Ashworth has sur-
faced with his new Acoustic 2000 AC,
what can vou expect in vour own
home?

We asked Tridac Labs to compare
the sound of an installed Acoustic
2000 AC with a Bose 601 speaker svs-
temn, The report verified the findings
of our own ears! The sound was
good, although it distorted at medi-
um-high volume.

"Optimum performance,” the re-
port detailed, “is achieved when the
speaker iz mounted on a paneled
wall, approximately midway be-
tween studs. In this location, the fre-
quency response was nominally
within 3 dB from 63 to 5,000 Hz. The
Bose 601 went down to 31.5 Hz., with
a similar high end above 5,000 Hz,"

So, properly installed, the 2000 AC
reproduces the sound spectrum very
well, except for the lowest frequen-
cies.

“The efficiency of the 2000 AC is
less than that of the Bose 601"
according to our lab tests. This
means the coneless speaker ar-
rangemaeant will overload leng before
it reaches a volume that will satisfy
a devotee of hard rock. But the lab
did measure g sound pressure level
of 68 dB at 6 feet before distortion
sot in—and this is a comfortable,
middle-volume listening level.

So, for areas such as recreation
rooms, offices or anyplace where
superb high fidelity isn’t critieal, we
recommend the Acoustic 2000 AC,

Special effects

Ashworth has included many lit-
tle design touches in his invention.
One of them allows vou to connect a
normal pair of speakers to the 2000
AC. Connection is made at the termi-
nals that stick out of the unit like
“egars"” (see¢ photo, page 58). The
sound to the normal speaker is
inductively delayed for a tiny frac-
tion of a second. If vou place the aux-
iliary speakers properly in the room,
you'll generate a time-delay effect
that seems to “open up" the sound.

But the surprising applications of
the 2000 AC are many. For instance,
research is underway which shows
that some deaf people can be made
to hear if one of the speakers is held
near the auditory nerves,

These new coneleas speakers
iwhich will retail for $32.95 each
postpaid from Reliance Electric
Mfg. Co. Inc., Route 2, 1024 North
Lake Brantley, Maitland, Fla.
32751) seem to be more than a gim-
mick. We found them to be enjoy-
able—and our walls have never
sounded better! 2]

Shown smaller
than actual size

of 244" x 314"

Every Amencan is proud of our great and free
nation . . . and proud of the majestic American
Eagle. stirring symbaol of that freedom. Yet few
Americans realize that 1982 is actually the
200th Anniversary of the American Eagle.

On June 20, 1782, the greal patriols of the
Continental Congress selected the American
Eagle as the emblem of 2 young and growing
nation ... and placed the eagle on the Great
Seal of the United Stales.

Now, to commemorate the bicentennial of the
Great Seal, Internatianal Monetary Mint mas-
ter engravers have created a special, high-re-
lief, limyited edition Collector’s Belt Buckle in
silver plate, highlighted with 2 lver of pure,
24-karat gold. Each buckle will be indnvidually
cast . . . individually plated with pure sibver . ..
and individually hand-decoratied with a layver of
pure 24-karat gold. Then, after painstaking in-
spection, each bucklewill be individuadiy ram-
bered, and the name of each original owner
will be permanently registered in the Official
Archives of the Mint.

A Strictly Limited Edition
The American Eagle Collector's Belt Buckle

International Monetary Mint, Inc. Dept BE 82, 390 Pike Road, Huntingdon Valley, PA 19006
Silver plate ang 24-Karal Gold Amesican Eagle CoReclors Bell Bucklels) as

Please send me
indicated below:

International Monetary Mint Announces Limited Availability of our

Official Bicentennial

American E

Commemorative Belt Buckle

€

Plated with

Only $1995

A STRICTLY LIMITED EDITION

will be iszued in astrictfy Smited edition. 1wl
be offered omly during this bicentennial year,
after which time the original dies will be de-
stroed, and the edition permanently closed.
Furthermore, individually numbered buckles
will be assigned to collectors in the exact order
thal requests are received; to assure that you
receive 3 coveted low Registry Number, prompt
action on your part is strongly suggested.
Your Complete Satisfaction is Gearanteed
You are completely protected by our uncondi-
tional Money Back Guarantee, Should you be
dissatisfied with your Collector's Buckle in any
way, straply return it to us for prompt refund
of purchase price fexcept postage and ing.
of course).
Wear the American Eagle Commemorative
Belt Buckle proudly as a sign of your love for
yolr country . . @ive it proudly 2s 2 meaningful
gift to other Americans. It 13 destined to be
sed on to members of your family in the
ture as a rare heirloom of significance and
value. To reserve your Collector’s Buckle,
please return the Request Form on this page,
today {Limit: 51

Internatinnal Monetary Mint is an independent agency not affiliated with the
%, Mint or any governament agency.

FOR CREDIT CARD ORDERS, CALL TOLL FREE 1-800-345-8502

In Pa. call 1-800-662-5180

I L1 One American Eagle Collector’s Buckle Only §19.95 & §1 sthipping ang handling
[ Save $6—Two buckles just $35 & $1 shipping and handiing

[ Save $13—Three Buckles just $50, post paid Enclosedis
(1 Save S30—Limit of Five Buckles just §75 post paid [PA tesdems it 2dd % Sl Tan)
I Charge it: T MasterCard  [IVISA T American Express [ Diners Club  Exprres
Card Number Signature
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Address
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Our readers sound off with
their own pet peeves on
rude and dangerous drivers.

by Wade Hoyt

he article Oh, To Be A Traffic

Cop For A Day in the September
1981 issue of PM (page B6) generated
more mail than anyvthing within
recent history.

It was gratifying to learn that so
many of you readers are interested
not only in PM, but in traffic safety,
as well. I asked if vou had any favor-
ite driving goofoffs that had been
overlooked and, boy, did you ever!
We got answers from as far away as
the Philippines! We even heard from
a few police officers, among them
Tim Fischer of the Jefferson Police
Dept. in Jefferson, Wis, who
writes:

“Cops are human, too, and cannot
be every place and catch every vio-
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Readers'TurnToBe

lator. And, unfortunately, we don't
get to write the laws, just the fun of
trying to enforce them. [ thought I°d
let you know that my sentiments are
the same as yours, but that, az cops,
we are out there trying to do our
best within the confines of our
job.”

Officer Tim Jackson (I always call
‘em "officer” when they're mad!) of
Ft. Morgan, Colo, disagrees, writ-
ing:

“I sugpest to Mr. Hoyt that he ride
with the police for about a week and
see Arsthand just what goes on out
there. It might open his narrow
mind. I think it's time for Mr. Hoxt
to actually meet some policemen and
see that there still are a few of us out
here who really do care.”

Some of my bes: friends are cops,
and Officer Jackson is right. Police
officers would rather be eatching
eriminals, protecting the publie
from dangerous crazies, or helping
in an emergency than writing up
Mom and Pop for doing 57 mph. But

There's no law on the books
about courtesy, bul lots of
people would love 1o wrile up
this kind of driver anyway.

some of them also tell me about nas-
ty things called quotas and the need
to somelimes write up not-so-dan-
gerous drivers in order to meet the
quota.

Driving instructors are probably
more aware of bad manners on the
road than most of us, and we heard
from geveral of them. Bobby MeMil-
lan of Kinston, N.C., writes:

“] zee the things you wrote about
happening every day. I tell my stu-
dents they can learn more about
driving by watching the mistakes of
others than they can by observing
good drivers. Here are a few you
missed.

“Pulling into a crosswalk at a red
light, (Sometimes all the way, fore-
ing pedestrians to walk dangerously
close to cross traffic.)

"Lane-straddlers or eenterline
huggers (especially on express-
Wavs)

“One-handed drivers with their
left arm hanging out the window or
{Pleaze hun 1o page 136)
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TRAFFIC COP FOR A DAY

{Contnued fram page 134

holding onto the top of the car as if
the door were going to fall off,

“Parallel parking two feet from
the curb.

“Turning back into a lane too soon
and too fast after passing, and with
ne signal, yet!™

Diriver Ed teacher Dale Wunsche
of Pendel, Pa., adds: "The squirrel
who, a3 soon as another driver pulls
out to pass, steps on the aceelerator
to keep pace with the passing car.
This could canse a head-on collision.”

A number of people defended the
practice of intentionally taking up
two parking spaces in order to avoeid
damage from the “inconsiderate
oafs" who fling open their doors and
ding adjacent cars. My mama al-
ways told me that considerationis a
two-way street.

The latest trick where | live is for
car snobs to park catty-cornered
across two spaces in the lot. When |
can't find any other space, 1 will
often wedge my old Honda into the
space available, pinning shut the
door of these guys who think their
car is more important than mine.”

HOW DO YOU KNOW YOUR MOTOR DIL WILL
STAND UP TO THE KIND OF DRIVING YOU DO?

S'MTE
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£
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Your car is expensive. And it deserves protection by a top quality
motor oil. But since you can't watch your motor oil at work, how do you

know its doing a top quality job?

At Quaker State, we put it in writing. We back up our quality with a

lifetime
related failure for as long as
details, and coverage, write
City, PA 16301.

quallt)' uali 1
utting in encas 1ty motor m
&rad[;g Crude Oil. ek

tee. We guarantee every new car engme against ol
own your car and use Quaker State. For
uaker State, Warranty Department, Oil

vﬂlnudnnthave mhuyanewcarlobenﬂﬁtﬁmﬁuakerSlale
enyuu thuakerSiate mmm’mr old or new—

de only from Pennsy

STAYIN’ ON THE ROAD WITH QUAKER STATE
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Jim Graver of Springfield, Ohio,
tells us;

“The person | would like to arrest
is the one who waits on a side road to
a main highway until you are right
up where he wants you, then pulls
out in front of you! (Naturally,
there's no car behind vou, so he
could have waited until vou passed.)
Then, to top it off, he drives 15 mph
below the speed limit and you can’t
pass due to oncoming traffie.”

Fioravante Bares of Winchester,
Mass., sends us this list:

“Double parking just before or
just after an empty curb space.

“Turning without signaling.

“Cutting off a bicyclist,

"Letting your car run out of gas so
it stops dead in the middle of the
street.

“Keeping studded tires on the
whole year,

“Lozing a large part of the family
garbage on the road to the town
dump.

“Driving at high speed through
slush, mercilessly spraying the poor
pedestrinns.”

Harold Povill of Brooklyn, N.Y.,
sends in some “favorites” of many
city dwellars:

“Motorcyele drivers who gun their
machines to 500 decibels,

“Bicyele riders who blithely dis-
obey every traffic rule in the book.
{And then they have the nerve to
blow their whistles at pedestrians
trying to cross on the green!)

“Pedestrians who cross streets di-
agonally and ignore traffic lights.”

Complaints about physically nor-
mal but mentally deficient people
who hog up the handicapped spaces
came from all over. Jo Ann Green of
Madison, Wis., sends a long list of
parking beefs, including:

“The driver who thinks he is priv-
ileged and parks in the fire lane orin
the driving lanes.

“Drivers who obvipusly can't read
and insist on going in the ouT slot
and out the 1N slot.”

Richard Paone of Wharton, N.J.,
complains of:

“The eternal blinker who drives 15
to 20 miles with one of his blinkers
on 50 you have to guess if and when
he will turn or change lanes.

“The two-footed driver who keeps
hig left foot on the brake and right
foot on the gas. He always seems to
be braking so that, when he does,
vou'll never know it."

[van Berger, a colleague of mine
from New York City, writes;

"You mention driving without
lights after dusk, but not driving
without lights before dusk in fog or
snow or overcast. Lights don't help
you to see at all under these
circumstances, but they do let you



be seen, which is equally impor-
tant.”

We pot several letters about a
practice =0 horrifying that I never
even thought of it: People who drive
with children in their laps or arms!
Or people who let sonny steer while
dad works the pedals. As Henry
Curole of Cut Off, La., points out:

“Even in a minor collision, the
child could be erushed between the
driver and the steering wheel.”

Bruce Riley, a medical student in
Sacramento, Calif., grouses about a
widespread pollution problem:

“1 am especially sickened by & car
that's billowing out elouds of blue-
gray smoke, [ know new piston rings
can be expensive, but they're not as
much as medical costs for people
with destroyved lungs."”

Louiz Perlman of New York City,
who has a legal turn of mind, sug-
gests that we would not have to pass
seat belt laws to protect people if the
insurance companies and the courts
would automatically lower awards
to injured people who hadn't been
buckled up at the time of their acer-
dents. I'm with Lou!

A number of people took me to
task for describing law-abiding citi-
zens as “self-righteous drive-bbers
who clog up the fast lane.” Emil
Mahbesoone of Brooksville, Fla.,
writes: "l wasn't aware that the
speed limit was higher than 55
mph.” Well put, Emil.

Curt Schlueter of Crete, [, is
“burned up when you are at a light
or just driving down the road and
gome nut roars past vou, only to slow
down to a erawl and then turn at the
next corner. These drivers should be
made to follow a funeral procession
for 30 miles for 30 days."

R. Pappadake of Mahopae, N.Y,,
sees red over “the color-blind oafs to
whom amber and red have taken on
new meanings: FAST and FasTer!"”

"How about the driver who is cer-
tain he has the right of way when he
makes a right on red?" asks Donald
Gworek of Buffalo, N.Y.

Mike Hinson of Lafayette, La.,
relates the common experience of
“eruising down the interstate at a
reasonable distance behind another
vehicle and having some yo-yo cut
between you and the car ahead. Of
course, you have to slow down to
maintain a safe distance.”

Donald McGovern of Dubuque,
lowa, faults drivers who “swing to
the left before making a right-hand
turn.”

Carl Gausewitz of Magnolia, Ohio,
reminisces sadly about “drivers who
slow down or stop at the end of free-
way entrance ramps, rather than
merging smoothly into traffic. In-
variably, when you have one of these

idiots in fromt of you, a tailgater
appears behind vou to make the sit-
uation even more memorable.”

Another reader, who shall remain
nameless, would smash the bright
and expensive halogen headlights of
drivers who forget to dim them.

My favorite letter comes from a
Jesyit priest in Malaybalay, Bukid-
non, the Philippines. The Rev. Jo-
seph I. Stoffel writes:

“I live next to a church and too
many worshippers forget about the
Golden Rule as they take turns park-
ing in front of my driveway, My dad
always used to joke that the bigpest

problem facing Christianity today is
parking. I'm not so sure it isn't driv-
ing. Just listen to yourselves out
there, calling one another idiots,
nincompoops, hoodlums, yo-yos,
oafs, nuts, dummies, hockey pucks
and dingbats! And gleefully plotting
all sorts of dangerous revenge! I'm
glad I take the train to work! Now
I'mconsidering taking the bus to the
railroad station. There's just too
much hostility out there, even for a
kid from & tough neighborhood! If
we'd all apply alittle Christian char-
ity (me, too!) this would be a better
world to drive and to live in.”
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cast iron tables
make the
difference!

MasterShop measures up 1o the
toughes! woodworking project
wilh the accuracy of cast iron
lables, like those used in in-
dustry—io pwe you resulls you
can be proud ol every lima'

A complats home workshop in one
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heavy duty 18 amp ball bearing
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valu®, quality and accuracy for
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today and fearn why more and
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MULTIToOL
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CALL TOLL FREE
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| MasterShop Multi-Taol Division-ABCA, Inc. Dept. B207
I a728 Benner Rd., Miamisburg, Ohlo 45342
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workshop needs.

28K COMMODORE VIC
PERSONAL COMPUTER $2 99
(60% More powerful than VIC-20)

FOR THE SPECIAL SALE PRICE OF $299.00 you get the Commodore VIC-
20 computer-plus we add 60% more pm?rarnming power. This power-
ful full sized extra featured computer includes the 6502 microprocessar
(LIKE APPLE) 20,000 bytes ROM with a 16K extended microsaft LEVEL Il
BASIC, 8000 bytes user RAM, plug in expandable 10 32K RAM, 66 key
typewriter professional keyboard with graphic symbaols on keys, 16 col-
ors with command keys, sound and music, real time, upper lower case,
full screen editing cursor, floating point decimal and trig functions, has
high resolution graphics, 512 displayable characters, test display is 23
lines 22 characters, will accept TAPE-DISK-PLUG IN CARTRIDGES, we
have great games and many other programs. It has low cost direct plug

in peripheral, does not require an expensive interface board for mod-
ems, printers or floppy disk. Connects 10 any TV, includes AC adapter,
R.F. modulator, switch box, self teaching instruction book, comes in a
beautiful console case for only $299. (You can get a 41K COMMODORE
VIC for only $379.) WE STOCK MORE VIC-20 PROGRAMS THAN ANY-
BODY — WRITE FOR FREE CATALOG!!

15 DAY FREE TRIAL. Return within 15 days complete and undamaged
for refund of purchase price.

DON'T MISS THIS FANTASTIC SALE!! Phone 312/382-5244 to order and
get delivery in 2 to 7 days, or send a certified check, money order or
personal check to:

PROTECTO ENTERPRISES, Box 550, Barrington, 1ll. 60010. WE HONOR
VISA AND MASTER CHARGE, ship C.0.D. Add $10.00 for shipping,
handling, insurance. lllinois residents add 6% tax.

HINTS
FROM READERS

Shop o satisly Thebt home BTATE i I

Securing an exterior door

BORE TWO
1A HOLES,
112" DEEP

Fa, TWO 104 NAILS,
DRIVE INTO
JAME, SaW
OFF HEADS
TD LEAVE 1/
PROJECTION

"~ DOOR SWING

To keep intruders from removing |
hinge pins of an exterior door
opening outward, hacksaw the
heads off two 10d nails. Drive
them into the jamb so they pro-
trude ¥ in. Close door to mark it
with the nailg. Then bore ¥ein.-
deep holes in the door at the
marks. Close the door s the nails
seat.—Gus B. Doppes

Handy stool

34 x -1/ Z w AT
{2 REQD.D
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= 1B-3:4"
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Ll w 0w -3
{2 REOD.)

" M6 % 10374 « 18-
PLVWOGD TO0L SHELF
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ASEEMBLE WITH GLUE
AND &d FINISHING Walls

A plastic-laminate sink cutout
makes a good stoal top, Cut a cen-
tered finger slot for carrving the
stool. Round all edges slightly.
Cut the sides and make the bot-
tom cutouts. Cut cross braces.
Then carefully lay out and cut
notehes in the sides for the braces
to ensure a neat and strong fit.
Assemble parts with white glae
and 4d finishing nails, toenailing
the top. Cut and attach the shelfl
and cleats.—Robert Udexen
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NEW WONDER-FORMULA—HAILED ON NETWORK TV!

LIFTS-PEELS-STRIPS AWAY UP TO
18 GOATS OF PAINT WITH ONE
SINGLE 60-SECOND APPLICATION!

e Simply apply—lel 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 new formula actually penetrates old paint {var-
nish and lacquer, too). In minutes. Transforms it info 2 soft,
plastic-fike film . Then simply let set . 1, roll, strp upto 18
coats of paint away in a single [—an-ag.- mnr‘res. years of
i:mlhup panE\t peel away as quick and easy aswu"d furm this

ge! Ends sanding, scraping, chipping and foul-smel|-
lng icals ONCE AND FOR :1'11

There's no dus! up. No clean up. Just a single peel-away

ﬁm: restores the bare, odginal finish . . . good as new ina

$0 EASY EVEN A CHILD CAN DO IT)

Called “Peel-Away’. this new wonder-formula has been
offically registerad with Gov't. patent offices throughout the
Workd. It is completely odorless—completely safe! Reacts
only with paint, vamish, Leqoer or sheflad | . _ nothing efse!
So you can use it on even finest furniture, precious art
frames, why fven delicate wicke: or valyable painted-over
marble. Infact, it is 5o sale, 50 gentie, it is used by London's
British Museum and world-famous art palteries to sirip old
art frames and cenfury-0id paneling. Even used by antique
dealers to strip down priceless I‘urrature treasures for resto-
ration. Yes, 'PEEL-AWAY" Iterally lifts away every last kayer of
old paint even from hard-to-gel-al places such 35 impossi-
bie-to-reach windowpane corners . . . grooved molding

. finely tooled woodwork, etc., ete.
SIMPLY COAT IT ON—SEE IT TURN PAINT TO "PAPER"
IN JUST MINUTES . . . AND PEEL IT AWAY IN A
SINGLE LIFT-DFF-ACTION!

_Best of all this new wonder-lormula Is 50 easy 10 use
Simply mix with wiler and coat onto any pal surface.
Then press down special “Peel-fway' magic-fibre Lift-tex
ﬂﬂm doth, (included free ket dry and adhere to
51 .. . and without even dirtying your hands, lift away
ola panﬂmaju:a:q like: _ﬂ:u': ;Tel F mna. Elm as 51?%! and
easy as that. No mess. Nofuss. No odor Oid paint [ifts away . g .
like a singbe sheet of paper. Original bare-wood finish comes m;rﬁmfﬂ,mm_
through like néw again. crusted paint, (up to 18 layers

S0 ECONDMICAL TOO! MERE PENNIES PER JOB! AND Ehwck)—

THE PEEL-AWAY MAGIC-FIBRE CLOTH 15 COMPLETELY

AE-USABLE, GOOD FOR YEARS TD COME!
Peel-dway IS evey home-gwners dream come tree. (deal
for indoors an wals, windows, furnitura, ete —plus 101
autdoor uses too. And it costs only a litthe more than 3 pen
per foot coverage. Homeowner's size alone gives enou %
coverage to strip away as much as 500 to 750 feet of wall and —
door tnm, window frames, furmiture molding, siair ralling, BTEP 2 Cover treated ared with

patio fumiture, rool-guiters _ _ _itsusas are a endless, magic-fibra ‘Lifl-tex" stripper-
SAVES WORK, SAVES TIME, SAVES MONEY c{rcigad EREL Lk it v
.... MAKES TAXING OFF PAINT EVEN EASIER THAN 10 O sariets
PUTTING IT ON1

30 for (he néw low-cost, super-fast nerﬁ;d away obd
inf. . . hitaway odd quw yarmish and s . groer
EL-AWAY Ioday on full money-back guarantee. REMEM-

BER: You musthe:uelnslmgmat p-u[l Iift and

s.ma'ﬁwunmlﬂtawrsmnd paint in a single peel-away
p without sanding, scraping, chrmnuursheelwml STEP 3: Right befors your

nr mrﬂm prce refunded in full, O paint t;'m .q s,
& 1582 Brand Marme Teshing ing S o Dy =

[ — == === MAIL HO-RISK COUPON TODAY — — — ——— —

AGENTS. REPE, BULK USERS, NOTE: Cass lof onders sre now svailable. Wile on

your leftarhead to our industrial divizion for wholessle prices.

Pl

S

ENDS: - sanlllng Wu spmiq-chlppim
- steel wool « toxic chemicals FOREVER!
Removes years of built-up paint . . . WITH JUST

| Dumond Chemicaly, Depl. PWAWB-102, Dumond Place, Glen Husd, Mow York 195485

| Peass RUSH me the quantity of the “PEEL ANKY" New Wander Formisa chacked

| beice I | am nof completely satefed wih tha way it~ mm ?mmmum:

1 mhgmwsmlelpnhﬂhnn | may retum for a2 full refund (less posiage and
CHECK OFFER DESIRED

I ] Small Size for up to J-ro0em apartment) ondy £3 95

| plus §2 postage & handing

: HWS?E{WHMWWM}WEEE

| ] Handymman's Super-Size (enough for use i homes with exdensive

I

|

|

I

|

|

|

|

Amount snclosed § {NY residents please acd sales tax)} No C.O DS please.
CHARGE IT] {$15 minimum charge) [ VISA [ MasterCard

|
1
|
|
|
:
outside trim) only $31 95 plus $4 postage & handiing, YOU BAVE ST1.85F |
I
|
|
|
|
i

Credit Cand # Exp Diate
Mame

Address

Ciy Stale i
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pular Mechanics
FILE BOXES

SEPARATE INDEXES

No more untidy shelves or magazines
stacked on top of each other.

POPULAR MECHANICS FILE BOXES will help you keep your magazines and
bookshelves trim and ut‘derljf. PM is now offering a sturdy glossy lacquered
File Box to keep a year's m:ptplg.-1 of PM issues neatly together. The FILE BOX
stands alone with all twelve issues intact! Line them up by year on }ruur
bookshelf and always have ;
a wealth of do-it-yourself
information at your fingertips.
With every order you
will receive FREE self-
adhesive labels covering the
years 1975 through 1984,
Peel off the year required
and place on appropriate
PM File Box. Turn the
File Box any way you
choose. Place the year on
the side that’s convenient
for you. Expose all the
magazines on the shelf, or
keep the solid side in view,
It's your choice! Either way
you'll have a valuable,
convenient and very
attractive reference library.

Price for 1 File Box,
$2.95

Price for 2 File Boxes,
$2.75 each

Price for 3 or more
File Boxes, $2.50 each

PHM Indexes
for the years
1975-1981
are here!

Find the answers to your
shop, home and car
problems faster than ever.
Thousands of entries cross-
reference the articles that
have appeared in PM over
these years.

Broad category listings
help y¥ou locate articles on
home remodeling, boats, car
maintenance, shop projects
and many other subjects.

ORDER BY YEAR!' PRICE
for each index is $2.25.

SEND YOUR ORDER TODAY!

Make Check or Money Onder Paguble to Popular Mechanics

Plezse allow three o four weels for delivery

POPULAR MECHANICS

Box 1014, Radio City Station, New York, NY 10101
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PM LOOKS AT
A SUPER NO-FRILLS BAND SAW

o:m of the most interesting as-

pects of our work is getting the
opportunity to use a wide variety of
tools, then sharing the findings with
PM readers. Every once in a while, a
tool comes along that triggers an
instinetive feeling that it is equal to,
or better than, any similar tool we
have used. Such was the reaction to
the band saw shown here. From the
moment it was unpacked, we sensed
that it was a no-nonsense type of
tool. Bubsequent tests proved our
initial judgment correct.

Manufactured by Dupli-Carver,
the saw represents an interesting
approach to tool design. The design-
er started by asking professional
cabinetmakers what features they
do—and don't—use on a band saw.
His findings shewed that most band-
saw users don't use many of the “ex-
tras" commonly found on a hand
BAW,

Hiz findings coincide with our own
experience. For example, this isn't
the tool we use to make accurate cut-
offs. Similarly, when a professional
makes a bevel cut on a band saw, he
rarely relies on the tool-affixed

{Please turn o page 142)

o ~

Sawdust Is coansd iio bag balow by tiny
fins (arrows) added to lower wheel spokes.

24-172" THROAT  GLADE
GUARD
STEEL TABLE _l #
[OPTIONAL) \ S
i ~a
& IRl
e ] BLADE
¥
>
-

i RIP FENCE
WITH aUXILILARY
BOARD ADDED ,

SAWDLUST

BAG

e

Ruggedly bullt saw comes with bare mini-

mum of extras, but is long on quality and

Important features—for axample, throat

capacity s Paul Bunyan-sized 24' in. and
toal will cut a 8-in.-thick plece of stock.

Straight rlppln Is a snap; the plain-looking
rip fence locks positively and quickly,
using two 90° studs and wingnuts.

With rip fence locked and an aux|liary (high)
board added, authors made test cuts by
sawing this log from the woodplle.

The fourth and last cut brings the log to &
fairly accurate square shape. The next stop
for the stock is the [ointer,

Band sew does nol come with a miter
gauge; maker's survey showed that most
cabinetmakers don't use a band saw for
sccurate cutoffs. Here, authors plow a
groove with a router and straight cuttar so
they can use table-saw gauge, if desired.

To lock fence, you lh'npl swing the
shaped studs at both ends under the table.

Maxt, tighten tha pair of wingnuts at tup
The hardware's grip on table Is absolute.

There Is no scale for setting the table for 8
bevel cut. Instead, till the abie to desired
angle using a bevel T-aquare for a gulde,
then lock the arm In place.
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NO-FRILLS BAND SAW

(Contried from page '47)

This locking device, which sacures the
blede guard, lsn't tancy, but it works as well
as any locking device authors have sver
usad on a8 band saw. Like the siuds on the
rip fence, this has a 90° bend which makes
for etHortless turning elther direction.

gauge; he generally uses a bevel T-
sguare or a jig to set the angle.

Based on these findings, Dupli-
Carver has produced a saw that is
unbeatable for £300. You can pur-
chase an optional steel table, or
work with the particleboard top that
comes with the tool. A rip fence—
which doesn't ride on scribed rails—
also comes with the tool. The fence
was reliable and, since we always
use a ruler to zet the band-saw
fence, as quick to use as the single
lock-lever type of fence.

All the locking devices are very
gimple. On the blade guard in the
photo at left, for example, the lock-
ing device prompts the reaction:
“Why didn't I think of that?" We
raised the guard, locked the control

This hetty plece of walnut was quickiy and
accurately resawn using fence as guide.

knob and tried to pull the guard
down. It didn't budge.

Based on its price tag, we have to
rate this as one of the best station-
ary tools we've ever used or tested, If
you're a serious woodworker in the
market for a band saw, vou should
strongly consider this tool.—Af
Sittneer and Harry Wieks

SPECIFICATIONS—BAND SAW

hodel, B-245

Throal capacity: 24%% n

Biade length: 109 in

Blade inoth speed: 3.600 saw B par minube

Cuttirg capacity: 9 in

Price: $499

Accessones (8l above prce): Stand, buill-n dust ool-
lector, "o-hp capacitor-start motor, soroll saw tabila,
rigs lence, s-in. biade

Manulacturer: Dupli-Carver, 4004 West 10ih 51, Indi-
anapolis, Ind. 46222, For brochure and dealer infor-
mabpn, send 51 10 manufacturer

The resawn plece is now smooth and ready
for planing, jointing or turning on the lathe.

Does The Sharp-All Pay

YOU BET

Makes Over $60.00 EXTRA
a Week In His spare Time
Sharpening Shop!

“My Sharp-All made me

an extra $3,500 last year.

Now | am going full time.
it's great to be your own boss.

DAVID SWANSON — Utica, Michigan

Let FOLEY BELSAW F'FID\I"'E

$lﬂﬂ.ﬂﬂ Racgﬂt I had three days in a row here | mage You can do it too! On our
over $100 00 a day.
a day william J, Mitchell, Tempe. Arizona 30-DAY FREE TRIAL OFFEH
IIMI— | nigye had excellen| resulls with the Sharp-Ail
Can't o St can'tbeat it . It s easy to set-up. doesn't SEND FOR FREE FACTSI Our Free Book tells how 1o
.,  lake long to change stones... all in all, it is no : :‘;‘f.“ ;ﬁ:r :':‘m"h:: :ﬁ::';":g start a profitable, lifetime
beat it trouble to work with: _ aa Ol o doa o oy Y0 o shirpening businees,
== . LaVern Helm, Canton, i'-lmﬂ' §  Cash Profits with your own Com-  how we halp you grow, how
. ere's always work in a shar ing business o plete Sharpaning Shop. Mo sell- il fnance
$32 in rown if you want it E'mlml'uﬁ&y | made gz ing. . N0 previous sxperience Wil you.
2 heurs 2.00 in twa hours™ d;:#’E needed. Our lamous Sharp-All  FIND OUT ALL ABOUT IT
[ 1l L=} 5 ‘W IRAruciions 54 e,
- VYR, Lowis; Hoyon: esphge == youuplo make5200, $500, 57004 Hnul?n ﬂ?.'.f.“.'.:'ﬂ'u Call
"| had dreamed of retiing lor years, bul was ——"—=s month CASH sharpening Saws,
w tﬁd afrald to quit my salaried job. | had never used this ﬂ-‘-- Knives, Scissors, Lawnmowars,
an type of equipment, but the Sharp-All was real easy Shop end Garden Tools, .. all
to 1o learn. | sharpened 30 blades my first weak — cutting edges.
without adwertising at all. Mow. for the first time in : : c o Sales / -
REtil’E my life, | can say that | am content.” Mo Obhgation Mo Salesman \."u"ull Call
Farris Cornelius » Welllnglon, Texas 78085 I gt coongbig TR Aol h e by 1 I
No Selling, No Inventory. .. Year Round v
Cash Profits and YOU Set The Hours! city stte s |
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' ONLY $29.95

“BEFORE — AFTER™
Pholes show results You Can achigve with
NO PRIOR EXPERIENCE
Actual Repairs done by “FIRST TIMER"

Kit contains Dent Puller = Body Dwoily

Body Hammer « Fender Flange = File = Glass

Screen = Sand Paper, Body & Glazing Putty.

?f-gmmg nigdind [0 rapair denls. rust ng
Olas.

Complele Easy-To-Follow Step-By-51
Phaoto Instructions. PETARE,
Depandabie, Swirdy U.5. Made Tools!
* Order Mow & Save +
Sand 5259 95 Plus $3 85 Shipping & Ha ndling
{Ilinois Residents Add Sales Tax (w9 bs.)

Balislaction Guaraniesd
Make check or money order payable 1o

SANIN INTERNATIONAL Depl. A2
28 E. Madison 5L, Chicago, |L 60602

BUILD A ROBOT, "ARMEGA 33"
Arraagn 33 2 Rl S-S LR 8T By COPain
R i oy ety mangin. Wgichas B 3
ngepord oF @ Fiman gon By 7 be. o mas spaach of
3 nomy. Eoleg Ky Sucsompoiy ConE, 0
gy b ity Sreciad B 8 WTOD EREURD
Comppe pars DnwRCon OEeeGE, TR
e ot B0 Dorped, of e B0 or il
e iniomagton peckage Send check or money Déce k0

Wlcrs-dinge, P00, Boo BI85, Artlegicn, i Bl V)L W

gean AUTO MECHANIC

BODYII
Fantastic
mugcle

pumping
mathods!
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[niteresged] i 2 oomplee bop home package? Then
mm irverested o know that of all major kg
mnifacturers, only Lincoln Logs includes a
moof and truss system in all our basic
And Lincoln Log homes feature 2 lower
erected et than am other major manufac-
Tarer's le peichag
Why pay more for @ hog bome without a roof*

phone number with cheds or money order for
5.0, 1o the address o0 the 1ght. Or call 800-833- 2461

{im New York State call 518-4%4- 24260 MasterCand

e Sl Ll

160" Riverside Drive
Chestertown, NY. 12817

and Viss accepted.
Simple Home Living,
pl li’ongrlm.

19 Linceln Lo ol |

MAKE YOUR OWN

JUST LACE IT UP & GO! Learn laather-
craftas you completelhis beautiful leather
Billfold, We'll sand you everything you
need, plus a FREE 1982 leathercralt cat-
alog packed with hundreds of exciting
projects. You also geta SPECIAL BONUS,
all for just $2.00.

1

The *
Masport
Home
Gardener™

So light and verzatile you can use it
for most of your gardening chores.
Mary usa It evary time they garden!

& Lightweight. Just 76 pounds.

= Tilis, Cultivates, Weeds, snd morel
= Tlils like & Rear-Tine. To 8§ deep.

.

@ For information, send 1o:

v 200 Gats 5 RO ue:' i
ats § Rd.. Dept. PMH-2756
bl Sausaliic, CA 54965
Mame
Addresa
.I‘.nlr
Stata Zip
. [ ]

087 Maiport America inc.
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@ ) ®
« Mahke or ReplaceClocks easily! -
L= _ L
™ WITH THE FINEST CLOCK MOVEMENTS & ACCESSORIES @
e . FROM EUROPE and ARQUND THE WORLDY .
For pleasure or profit, now you can gel
® the very highest quality at the very best @
® prices. Qur only business is clocks! o
® EXAMPLE: Junghans Mo. 756 quarz movement. o
West German design . accunle 1o 60 sec.a year.
[ ] sond for Easiy inslaled, full 2 year wangnly. Frea Goldlone [
8 hands. Price is jus! 87.50 plus 1 .80 5481 [Colo res. ™
FEEE acdd lax) Ouistanding value  order ypours Today!
L brochure Wisaibic Frp Oale =3
bt :un:m_wwm-q__w_ L]
& L
: CRAFTE :
(] CI.KK m% {ﬂ'm;hh‘mﬂr ngse o §) 00 el B posrage) e
@ S60S N PETEASON (Dept MSECALIACOA0N 35  CRy/Saelle S

®secsto0ssosobo0boOROOBRORED

THE FUN MACHINES

. that work, too!

T e FUN TO BUILD!"|
~»_® FUN TO RIDE!

hh’

<= Thgse rugged off road vehicles
are powered Dy 5 hp 10 16 hp
Amarican-mada sngines,
Engine is completely as-
sambiled, frama is weided

K and paintad. You just bolt

avarything f

and start riding.

Kit priced from

$479.95 10 §1279.95 MODELS

]
Fur a FREE color brochura SUPER TRYNE ]
I with complete detalis, write or call:

Dllpl NMD, P.O.Box 1148, Benton Harbor, MI 43022
¥REE 1.800-253-1030; In Michigan call 616/849-3400. [
B BN SE BN BN NN BN BN BN BN BN BN B =N

TRS-80™
DISCOUNT
DIRECT
PRICES

Leain To

In the Viking Clock Dealer
Program you can work ol
YOUT 0w Dace and maka
thousands ol extra dollars

MICRO MAMNAGEMENT YOUR TRS-B0

Build grandfather clocks, SYSTEMS INC. PERSOMNAL
mantel clocks and others Farcel ﬁvlm33 COMPUTER
b el i e s e
PN Mty M Cairn, Geargsa 31728 WRITE FOR
finished clocks. Viking Tl intety diepits L RS CATALOG

clocks are crafted from
golid oak, $o0lid walnut or

solid cherry. Movemeants
are Wesl Garman
manulactured solid brass,
Compare your linishad
clock to clocks coating
$1500 or more in stores
Yours will cost but a
Iraction of that. To quality,
order hree movements
{minimum). As @ Viking
dealer the prices you pay
are graatly reduced. Start
earning money with 8
nationally advartised
COMPBANY N 8 proven
pragram. Write or call
Viking Clock Company
teeday for mome
information

Create a famify heirioom

v'ﬂl-m COMPANY

DEPT. NO. PM1-129
one inquiries - 205/843-5081
, Viking Bidg,, Foley, Ala. 38538

n PUP

by Shoeeline
FORGET THE REST

PULL THE BEST

TOURING
CANMPING or
CARGD

Highest quality
gel-ooated ot glass

ORDER BY MAIL
LATCES AND SAVE 20-30%%
» 100 PR CARACIT

WRITE TODAY FOR FREE BROCHUIAE AND PrOCES

T-G Traller Sales

VNS W il Poscd, Aelingion, Taraa FEONG

T ENGEE ERED

ST W ¢ M AR
'ﬂ'\-l!li GPR™IG LDADED:

ET) ART-4150

Tel
Box
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BUILD YOUR OWN
SWIMIMING POOL

KITS - PLANS + FULL S1ZE BLUEPRINTS
¥ou can build an inground pool for % or less
than retail value, Join the thousands who
build sach year and save $55. Our methods
are specially intended for amateurs, Ower 20
designs, complete construction blueprints and
layout kit for $5.85 + §1.50 postage and
handling. Pool kits available on request.

400 Linconlway
P L

La Porte, Indiana 46350
Phane (219) 362-1334
EHOPCRAFT = & IWCH BEMCHTOP BELT SANDER

3 large sanding Belt Sards and phliches Bues ways Hal

ace. an mleed sdge. on culved sriacs Al Bhe with a8
variable spesd controd. OB0-500 SFM) Mo burning of woods
Meady 1o fun oub of the bom Wac port Power cord siorage
spring ipaded lensigning widh bracking ponirol Till Rable wth
Miter Gawge 32 Amp Mir_ yel light weeghl, tan be mowed of
Wi oo 0wl of B ey

TETRO-20 . Eheporalt Bonchiop Bwder [ Pricel. . BERLBS

Iudiihm!ﬂhllhﬁ'ﬂhr_ml:“
dmarioralt, Beackned, Disnod Tosl Ditates, Drowsl Evied
Genpryl, intwrmatic/ dir_ Mkitp, Mpren, Moady . Paasche U Bk,
Srwriing Triumph Toried Dol Wahi ¥Acts Tosle wic; and mere

$end 13.00 for catalog er ires wilh oroer lor shove fealy ‘e shig
P85 Progaid lﬂhtlﬂlnhﬂﬂlﬁ.lﬁmﬂﬁi

wilng Fw ar VISA Porgngd Dimcics brky b wosks jn
I-mlﬂ 5% Bales Tun Cafl JO-340-5007

PﬂT‘I’\:‘ S COARNEHR. IN

DEPT BM HALEDGM N J

PUMPS

wavy duly ball hearing pump. All melal, rust-

proal Type 1B, Stainiess shait, Use b HP or
farger. 1 MF 1,200 GPH 60 high or 3.000
PH 25" well. 5,200 GPH man. 144" in;
1% oul. Belt or direch drive, §21.95

vpa P won't rust or clog. Bronme bear-
Iu 'I'B.?lnum I |n| It ot I.[,&g-s

Giant Catalogue lo:

ge. Depl Pun.  Omaha, Mebr 68114

GOVT. SURPLUS. SEND Fo

Bargass in maing, arcrat] | auto, hardware, indusiral
mig e A musl lor hobinsts, ooservationisis
mechanics handymen, ouldcaremen Send 51 her great.
big cataleg (deduct 51 fom firs) avder o §10 o moes)

AIRBORNE SALES £0. Sowcs 1345
B0 Steder Or . Dapt PRS2

PO Box 2727 Culves Cay, L 00210

AqWe don'l just sell information'
We Manutacture Hardware!

Ciur Se-page cotslog snd informancn ook et the whole
Hory! insnpanshe

o e i St o s
Mo C.0.0. Hotns © SPACECOAST

305 3367000 gt (3P0 Mo 44 i g |, 1070




TILLER USERS...

“ome "FEANTENNA (1orv.ct0rr,) /
‘m:ﬁu“i‘ﬁm“ LG SSREAKTHROUGH IS Can your machine Save
w3 comprn e soam ety e | M,a,ggmgt,g,ﬂm do all of this? §129.80

THOROUGHLY UPDATED - BUTXTT BOOK Magnificently llustrated—Graphs * Photos| | | 4 Wandle with just ONE HAND.\ syOW
* o Major Sources * Antennas 5 tow Holse ampiifiers 1™ —SATRELLTET.V. INC. * EVENLY break, turn & tl so

O BOOK s not OVERLY TECHHICAL MUMBD JUMBD, but one thet I #.0, Box MO8, T

welll albon iy 18 uhderiiand the sential i lecqe of anta Mwm
ml:l‘t M:Mbﬂl..ﬂl-hﬁri:i, Codieges and 'l:‘lh'llﬂlﬂm:ﬂiﬂ'#lﬂl I Send me youf bn;;‘[:; 195 plus $2.50 * without hm“‘
mm;;uunmw bock, Includir B:m-crﬂh :;vm" Tealsnd | sninging & hendiira (U5 funds) ar call our #r Leave MO WHEELMARKS or FOOTPRINTS,
m m ! Eﬂ.d
gl chagic a At Praleunmoves Lss vesm enter P ek st i N The TROY-BILT® ROTO TILLER-POWER COM-
—wmmmumumww | Adaress POSTER can do all this and more! That's why

20LB. TILLER L'il‘-FES YOU A WEED
[GARDEN 'NG? FREE GARDEN WITHOUT HARD WORK

serious gardeners consider it the
finest tiller available, See for

yourself! For ¢ ieir. details
OFF-SEASON SAVINGS, and FREE
32 page booklet cll this and
mail taday 1o,

TIIIT-IILTG‘ Tillers
HIhl II. lu

OUT PERFORMS LARGER TILLERS COSTING 3 TIMES AS MUGH1

TILLS DEEPF

3004 MAMOE - HITIL 00V

Tilia Deep
NOT S0LE 1M STORES  FREE BAOCHURE  WRITE TO
AGCO PO Bos 75 Southamptert Pa '##G6  Depl P
Welghs
“ h Bdama

Abitesd

- o
TROY.-SILTS Rota T1

a1 ot Hn-'mhnrmm
102nd 55, & 9% Ave,, Troy, M.Y. 12100

Use an AGCO TILLER POWER HDE &
o

sial
HAS NO EQUAL AT ANY PRICE BT B 24 s b gy CRGE CANT miied i el
WEEDS FAST AGCO TILLER -POWER HWOL .. TILLS DEEF. WEEDSFAST AQCOTILLER- FOWERMDE . TILLSDELP..

AGCO TILLER - POWER HOE

IO ST

Fleasn somd tha whils wesderiul stery of TROY.
BILTR Roto Tillers incheding prices and OFF-
SEASON-SAYINGS new in sffect for & limiled time.

oma £

with s WHITE'S ELECTROMIC v g

 Sheliienn, Uptet ’ POR THE NEAREST WHITE'S DEALER oy 2

E"".",,,“E,.,,_m gl e AND A FREE CATALOG CALL TOLL FREE o, o 3
oveced by US. Putents. 1-BOO/EAT-601 1 PA-2 | _|

WHITE'S ELECTROMICE, INC. 1011 Pisssani Valley Rd., Bwdal Homs, DR 97308

L0G, SPLITTER PARTS tﬁ';ﬂﬁ;&:’gﬁ,ﬂ [hees ELEBTHIGIA“

Z-ATAGE CAST INDN GERR
wAMTEME hioie mors money! Check put |
hppdmﬂ:ﬁﬂuli!mi‘slunnlmnrl EI wrician’s wages 8 st he

Ftl!!ur! o negded Thes Weks down 1o
HGPF:IIWHQL?-Z%’EH nmd Hﬂﬁﬂmmmm B now! |
FOLENG Fdirecl Couplel ma
h 12 ks z R -] 'l'll.l.l.ll.‘l'llﬂl!’ll EFARE TIME
15 gl 7 stage ove B pluy By na
22 iPM ysa wilh Y0HF or greater | J240

Blake ¢nirn My b0 spare e whibe yos tradn for o Gl
ke gy, Dl ol jovbs S Priewsds amd neiphbors. Save
money doing your own ebectrical work, Leasa overyihing

‘wa' tHTmL v"LHE! Fryum repabry amad maingensnce o comploie chedirical inutal

| LT 4 Tatiems. ™o previcas evpesonss socded  Everaking 1.

\ Eu|lmrm\lrl1g: Epmu-laur P phiined 0 casy do-understand 1ar\_;!uJu with plenry of
¥ slrawings, Jiggroms asd photes Foabs, marerial, e

eueipumes incladead with coure !.pprnwd for Wemmsans
and O3 | He ready eo robe slmosd any elecirician liceos-

- Wilh prEssure 3enditive fetent ar ety
= §lrgee you don | have 16 hobd handie :rﬂ
E

img evamination offered by staie. vily o8 conbly

By Cyliadmrn Hnm.mwmﬂﬂll f
Fhxdd” stroke. 1y v, 52 Iba §ilE _ ML COURDH TODAYT Im‘,_
:ﬁ:}",:‘,?‘u sl 4+ NS wcircian scaont, bept. Pooea By
it wm | jog Conier, Sevwedon, PA 18513 My |
ST red B I Masn Trae dacin r-alnl:l Fgaw | Can fraes Al o |I ‘- r I
MEW ENGINES i gl 1o b am eArE 1A | S |
il:ﬁ 1”1&# ot 1] - ¢ | s - — i
y A If you want to work for yourself | Aoones — o=
B MP Tecumsen, ipced start 1 shalt  §178
10 P Tecumseh. recod start r:::nrsu % g "F' of just earn extra cash in your W, J
RIS T shair thank ae 4 spare time, you need to read
Hedvy duty 15Ton sﬁmemm 75 . D:am:latls In:epenﬂdence-—‘ﬁée i
Sand $1 00 fgr gestew vas Cylendars. Ho tsun Guide to Bootstrap Bus ur
Fr:m“ tar?hl. w-qr:-:"ﬁ t:.ﬂ '.\I\!bﬂrl!.l- [ I‘:L?! H!ri: nesses. This 100-page gl-ll e tells SAVE .85 -’,
gﬂlmn T“"Bar. :‘arrs!i ﬁeﬁarumuru?sm dge Catalog & you how to start o-.-'er 20 busi- GOV'T SURPLUS ..« NEW EQUIP'T
Bl Design Ll Difrdacel L] ]
. ‘R w nesses with only a minimum 14 HP. 128 RPM. REVERSIBLE
o F{’: ',T;‘.{J‘E,’,ﬂ‘, ,:.[,q'm& investment. 115 ¥_ UTILITY AC MOTOR
Burnaviile. MN 55337 |8121694-8310 i prspaced ty the dchor of
The Mother Earth News® and pub- & T — i
lished by Datsun. We'll send you a et o $19.95 W15
0? ﬂrduﬂ the cost l}" R T e ——
and h ||ng Send iz m in E‘Ck R LR Y e —_—

BANJO PLANS

Buitd your own Banpe! Full-fledped blueprint plans
avallable with free catalog of bane companents

100-Page Catalog Gy, Lpmarn. e Peketwn  Fucly
Py iy egpded  wer  revaebile

or money order (no cash please)
to Datsun Guide to Bootstrap
Business, Dept. M7, RO, Box 10799,
Des Maines, lowa 50340. Allow &

Rard
] st e pitey b B0 Y =
N ED-Comis | o 117 P

';?rl'.;; L T N N e

:5.-3«'4 postpaid. STEWART-MACDONALD, v]re_eks for g«elive% ﬂ'; bmng yet, L
0. Box 900K, Athens, Ohia 45701 wisit your Datsun Dealer a et ncoln, Mebra
one absolutely free. SURPLUS CENTER smor2 it
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LIQUIDATION

Famous WEN Brand

Power Sander

Factory Reconditioned?

Like New!

Makes fast, easy work of any
tough sandlng or :rindin: job!

Here's § hoswy -duty,

made by WEM, mmwﬂﬂlﬂmhmw'unﬂ

& Fast, aMective sanding action st 5800 rpm.

& Built-in satety fostured with double insulation
Shockproaf housing.

@ Locking baiton on tripge: meriich

& Two-prong plug for uss on standerd cutists.

& Chasichily convaris 1o 8 grovdes | grinding wihddsl nod
included )

MNOTE: Thess models heve bean reconditionsd by

Wan's faciory techniciens. Each unit ey bean sar-

viced Lo perionmmn s stfic-
Compare at

antly an & new one. And
'91.95

WWen becks up sach one
QUT THEY Eﬂ

‘34

You might got & recdel
that in scraiched or nol
parfectly clasn, Bul that
will NOT affoct the
powEr perfOrmanCcE.
arded today. Save & bun-
dho of money!

afiwr 85 days
Linsibed States

LR

Frigd widieit 1
ONer unid outsids

it cord cuminmens con ondar by phone.

=z TolkFree: 1-800-326-0609

- 11 buwy signal, or atied Blstnees hour, oF

ﬁfﬁ in Minnssots. coll 1-800-228-2606
24 howrs & day, T daye & weoh

_C,E.PTB._I:U_.I_L-M_:.; ;n 8-772-3170
GBS0 Wayiata Bivd ¢ Minneapolm, MN 55428
Send ___WEN Power Sandeds) ot *34.00 sech

pun
.50 sach bod ab wnd g, | Allow 3.4 waaks
Iow dalivery, Sdd 2-3 vesabs o paid ohach. Borry. mo

GO0, ordars.)
Minnasois reaidents sdd 5% siele sabea les
[ My chach or money crder 1 anckosed.

Chargs oy [0 Mastisrcand Ovisa

T dm Fup Dmars Club
Apmi. Mo Exp
PLEASE PRINT CLEARLY
Mamae

C.0.M.B. Co.

ONE OF THE MATION S LARGEST
AUTHORALRE D MAIL GROTR LIGUIDATORS
OF COMSIMAER FROL

r.',1|r.|:'-.'r AFOLIS MINMN ¢

146  POPULAR MECHANICS

Ve

any gas light

GAS TO ELECTRIC CONVERSION KIT )

GAS LAMP BURNS $72 TO $120 OF GAS PER YEAR
RELITE OPERATES ON ONE TENTH THE COST OF GAS
Eszy o install RELITE™ duplicates the charm and Increases (he light outpd on
Automatic OM-AT-DUSK — OFF-AT-DAWN photo electric control,

Sale 12 voll or 115 voit 2 bulb lixture.

Good opportunity for high profit business, installing Rsilis.
Call 800-328-850d or write:

YARDLIGHTING SYSTEMS INC.
1038 CHARLES AVE , DEPT. 33 -

ST, PAUL, MINN. 55104

J

~ AMAZING =~

SCIENTIFIC ard ELECTRONIC
T~ DEVICES

PHASER shackwava and inviaible FORCE FIELD geners-
iors. LASERS lor weapons, cutiing, cloud writing,
holography and special effscts, M Dariichs Bocal-
el and deteciors. PLASMA, 10N, HIGH VOLTAGE,
HIGH FREQUENCY TESLA COILS and LIGHTMING gan-
erators, TRANSMITTERS and CONTROL devicea lor s~

DEVICES. SEND §1 fior catalog of mmmmﬁw
o foma ko,
INFORMATION UNLIMITED, INC.
P.0. Box 716, Dept. M8
I Amharst, N. H. 03031

ony  Portable
55_9 Heater/

GOES ANYWHERE COOKEI'

11,000 BTE‘.{Hr. output

SLises stand na

cylinders Inot Wm}

@5afe, clean, sasy to use

@Adjustable fingertip control

@1 year satisfaction

guaranios

TO ORDER ... Call toll4res:
1-800 3213230'5:; 810

| | "Ohio, call collect: 216,261-8035

VISA, Mastercard, Accepted

or Send check or money order 10

'| Energy Conservation, Inc.

P.D. Box 6880, Clveland, Ohic 44101

Burglar-Fire Prﬂ'lr_-tl-inn

Protec! Yeer Ufe, Momy, Business, Avte, #ic.

" Do pofolog shows how. Intgll por gwn
ahaem dpnipemn ged Savices end sove 1163, We
offer FREE wrie-= engineering servs

CAT

Lawert Fewun o Bulmily Bagl Suwbts
i bt g s

Burdes Securily Ea 02 PM  Liscoln, Me £5501

e and FREE coupons to:
1§ 34304 Dapl ey Omahed Wby, B8134

man SAWMILL

MAN

NOW ! REAT pufosien wised BNGH Linssborvord Priows
=y i neel be pep reur lmpariend pre el
Tl ey prutie el gt in P (rem = Um0t Ped

= i, g 51 i ¢ gyl Mgl GERAET W
W Egome- a trew el Use Wy porew - i
i 0. e, mnove.  Tima paymecy iy e rmanged

Heavy Duty
Log Splitters

Haorironial snd vertical ml
discounl prices 12 shry M
11?;"1! 1HI;J.|IW' :!:In
] Ifurig

pwn Send for free spdiler
brochure of 52.00 lov com-
plete dascaunt parts cataleg

Northarn Hydraulics, P.O. Bex 1221, Degt PMST
Burnsville MW 55337  B12-8048310

"k

SATELLITE TV

FANTASTIC B0 AT CHANNELS

Wow anienna constiggbon plang plus g B a1
mlw.mmlh arming info, ks, LMAS snd re-
3 wholssale rices. Far teffar Than catie

bl Em crystal chear recepton. Seod 9,58 e
§2.00 'or 15t class {ar masl) o Call our
2-“‘ GO0 order inn (3050 862 - 5008 MNow ‘

i Globar TY Eectrosscs, PO !!ﬁi‘I-F-E H.l.iﬂiﬂd oamE

i fmnage oo
Bootmaokers for over 20 yeors. Top
quality leather-many stybes-reasonable
prices. WRITE FOR FREE CATALOG.

|
|
ruwstin-Wall Bost (fa. :

P.0. BOX 1 2348-PM 8 Poso, Tx., 79912 |

GUARANTEED TO EMD CESSPOOL & SEPTIC TANK BACK-UPS
OR YOUR WOMEY BACK

Ordar 2 gadars of PO Upsd 5 dirsciad, (he sl

L . g my

nnqmuh'ul almmr. ln--nw::
2 Toal Get €, engi "HES o
He-Tool Set 01 ot Y0P com
Lavd [odri e, Boith S#is now
Twg V38 ety [Lemibed Tews]
Wismry Bark Guarantes Al "JF oy Wiy
Tewss peders add ¥4 b il#lﬂﬂﬂ‘l
U5, SURPLUS CENTER, Dept 503

iR Camden Sar drugneg Teoss TEIS

At Lt o Mew Amssingly Slmple
OAS TURBINE

JET EHGlHE

wulia

g JH[E.#-'P“

b e Ko e "'"W

SAVOY BCIENTIFIC u.‘ﬂ'-%'.“.‘u. kEf‘..



Fibmrglas
Travel Trader Kit

Bulid Yoursel! Save Gas

x Fibergiass

oy irile '-‘..r“'

Poryemguii it

I oo cafeey sacyd B 00 15 oo
LT [T s anied

[kl % ol T

SAVE
MONEY!

Assenmig o usrdse Wagaliric
Trathy AE  Boy laciony dvec]
CHlaag ol nE Lneedipeion

nnd ot - B1.000 Bl yoosseif
Fagaa AT 0 vcgnded o= @ parchass

STRUCK KIT, Depr. PMT2  Cedarburg,

DUNE-BUG

G by r'l.-l l amrr
an how 10 Dwebd

Buy - dise, pr.p-; o
party, Wik, engines,
e paberial,

Slll Il 1! PUNE-BUG pag to:

E:i‘l‘g- I.I:l.hll,ﬂl bRl i

BUILD A JET HELICOPTER
EASY TQ FLY—INEXPENSIVE TO BUILD!

-ummmm-u&ummw
- Py, - compeeighy sysegies 859 50

e FRE HELICOPTIER mOBEYEOOK

FUANS wng PeORYB0CR gy 214 00
HELICRAFT, Inc.
Baitimore, MD 21217

LEARN
TS RE &

DPENTAL MECHANIC
SECURITY PRESTIGE

=piad Me.
e ] Ilu'nruu. Tesial  fabm-
Fulfirs me afen your e dbep, ol or spare
Thse. WULL MQUIFHENT OF Tisins A% ma.
TERIALRE (54 TERED WITH & GLIRSE, Law by
Hlion, Buasy Terme. Wone Par FILRE DOHR  olasai
Ilis ¢areee 1hal™ fil efleclinl By milneelion

THE McCARRIE SCHOOLE IMC, T15-L05-9155

131 M. ITth 5L, Dept, PMATT Phila, Fa. 19107

o

Portable Steam Cleaner
Steam in &) seoonds

CLEAM:

Engines, Al Fiters, Lawn Mowers.
3 year Quarantae on hre bon. s Ut
quid soap. propae lingd. Wisghl 12010
Aymdigry purnp required om low wate
prERELNE

WEDCO MFQ. INE., Depd. W13
O Wient Broadheay, Jackson, Wy S300H

l- ---—---—
gﬁm‘luﬂc
] i ALL) memusmm
II!HI'.\I'

LR Pofl TS GEDGE TS & P06 & ITERE, UNAVAILSELE 1N
STORES OF CATALCGE ANYRSERE ! Ragain prows dn spsrsifiosg!
Mem AR o reden ! Fluik pisieid T g ciget I

LEARN
AIR

& CONDITIONING,
REFH!GERMIOH

Plus Solar Enengy

There is greal opportunity, income and se-
curity for the lechnician trained in this Tield.

We provide a onigue study program, de-
signed Tor the independent person. Practical
training kits are included. In addition you will
build a complete refrigeration syslem.

TRAIN AT HOME . ..
WRITE FOR FREE INFORMATION
~ Alr Conditioning, Retrigeration & Heating

Auiomation Elechronics T Jrafing
Color Talevigion Elechronics
| Booxkbeperg & Ganeral Accolwnting
- Locksmithng [ Conservafion
= Logal Investigatsa [ |fsis snhos Adpsiing
Ho Sakpamar will call
COMMERCIAL TRADES INSTITUTE

A Correspondence Institullon

Dapt 110-272, 1508 Cardinad By, LD Falls, M1 87424
Mame Age
Address

Gty

State

wss UPHOLSTERY

AT HOMEI SPARE OR FULL TIME

!mﬂlﬂ“lﬂlﬂhih&‘bllih;:hq

ram covering pil shases. (7] M1 fools and 3 blg

Furaiture ks tor practica. (3], .. all supplles. frames Sad
materiaia o budld mnﬂmmn.lmuunnr
sEil Writs lor big. ires pppounily book. Mo obiigalion, o
Falcsman vill call. MOCERN UPROLSTERY INSTITUTE,
BAEIK Fiesd Buiding, Laagss Coty. Mizsoun SB111

we TV TN,
ENDS WOOD SPLITTING DRUDGERY
New low cost COMPACT MODEL with trailer type wheels
and hilch coupler fer farmers. camps, eoltagers.

10 1on ram, 2 cycles per miA, Aplits ]|

logs 25" x 18", Alo avail- ﬁ

abile for B whetls for L o o
- @

Trunk transgort
Tor details wrile;

Pagua Enginssring, Inc_, Depl. P-12_ Box 505, Pgua, OH 45358

MAKE TOP MONEY IN
= STAINED GLASS

u.dl- Uitw Wa \n-l [Frr

| "

% R il l.':""\.“t'r\- a1 etua] |-'|| ol "

L T g X e N e P e
Enmryamsmeg mapomgl fo Raar) pOw 08, wing sy b B
LA Tillay CA S 1S ) SOy SR BOT e Py 0
sm wlarad JIanE W shacdey sirdioas SEery e P
AR A BF paligue ilaread gisie paares For anlad

MEGINA CARNETAA LD, Dept FRIGTY
BVE Mhmewt Brimet. Baund Levs Park (1ieois 93075

.t -*uuaT l:lu'\lllu' r.ll- I'-t rllu.
mnmfnn— [Pt

,_-_........-._—__.-....,._____._..

MANUAL TIRE CHANGER

Fux yipun oer lhgi tmws Chorgen hevat. . foend
e e e R L]
Pl el b juoimeased Lwll e e

WIKCO INDUSTRIES,
IHcI

LUEE B R
L T

Y EFE R

o Mhoouss SRR

“IHATE T0,
BUT |
HAVE T0."

. .-
1.’.

Surface preparation
before painting. New
Quick Prep cuts the
work you hate the
most in half.

You can'l put fresh paint over old
paint that's blistered, peeling,
chalkoy, mildewed, dirty or greasy it
won't look a5 good, last as long,
protect as well.

MNow the Quick Prep wel-
rmethiod gets you ready 1o paint
faster and better than sandpaper,
scraper and wire brush,

The wet-method cools the
surface, cuts drag, reduces clog-
ging, Indpors or out, Quick Prep
makes less of the work you
hate most,

Get Quick Prap Kits and refills
wherever you buy paint.

Another innovative product from

EZ PAINTR
4 nunl mmpan-,-

c: 1981, EZ Paintr Corp.
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Extrrmey 4 potble WOEWTRWT R B

Vg cabier £ WS loe e W3 o0 oo Y soage
et Oy 18900+ 500 harcing, mmmanais
ey wih DY el MOSSY  DTF [ETROR
s

PARMUSA IMDUST, INC. TRYMEX BLDG
BENITE 11 WODERE, N Y. 1288 e igaren Feind

SHEET METAL WORKER

IRIOK

MULTI-PURPOSE
& SHEAR

& PRESS BRAKE

e SLIP ROLL

& 24" WIDE 20 GA.

MILD STEEL
ALL FUNCTIONS
OPERATE
SIMULTANEQUSLY

PACIFIC ONE CORPORATION
410 W, Pacilic Coast Hwy. Suite K211
Mewport Beach, CA 92663 (714} 645-5062

GENERATE ELECTRICITY ANYWHERE
CABIN - CAMP SITE - HOME

Compiste pans lor s
50 b, 110 voit- 3000 wal
portable power plant m in-
cluded.

for Wind & Hydro apgiications
Band $1085 for complals
plans, specs. & Instniciang.

YALLEY ENGINEERING IERVICE
2200 BURBANK BLVD., BURBANK, CA #1508

V|
When you build the rupged Popular Me-
chanics air compressor, you'll get one of the
most versatile shop tools around. It's a
tough workhorse that can tackle jobs you
never dreamed of doing before — riveting,
sandblasting, spray painting, inflating and
countless other projects. And, unlike ordi-
nary compressors, the PM air compressor
can evacuate your cars air conditionin
system. But best of all, it's affordable. Wi
plans from the Popular Mechanics Plans
Library, you can build the PM air compres-
sor yourself and save up 1o $200.

Send today for your Popular Mechanics Air
Compressor plans, and add a new dimension
to your workshop. Only $5.95 (add 75¢ for

first-class mailing).
_§ N 3 4 0 ¥ §F 0 B B |
Send check or money order to: L

Alr Compressor, Popular Mechanics Plans Library,

Box 1014, Radio Gty Station, New York. NY 10101.
{Make checks payable 10 Popular Mechanics

Please send me sets of Fopular Mechamcs air
compressor plans at $5.95 each (add 75% each for first-clasy
mailimg). | enclose my check or money order [or
Kame

Address

Cay LT hip

Please slbow foar 1o ion wemkn boor dedivery
8§ § § § § § B § 9§ |

Popular Mechanics §5 a publication of Hearst Mogazives, a Division of THE HEARST CORPORATION

NEW!

242 |
INCH
BAND SAW

complety

with mator &
stand ...

rondy to use'
At last, a pro-size, band saw priced for the home
shop! Big 24Y-in. throat easily handles large
scrollwork, complex curves, 4 & B sheets, 9-in,
vertical cut makes it easy to resaw valuwable
hardwoods, Ball bearing construction, all-steel
welded frame to eliminate deflection, Comes com-

plete with % HP motor, stand. dust collecior, np
fence. scroll saw table, full instructions,

30-DAY FREE TRIAL!

Send for complete facts on how you can iry this
versatile saw withoul nsk! Easy Terms.

Call Toll-Free 1(800) I‘H-‘Mé Oper. 642

In California Call JE0 ) R52-7777 ODper. 841,

Woodmaster Powsr Tools

2534 Temace

Ksnsas Clty, Ma. 54108

[ YES! Piease rush ma, free ang withoul obliga-
'r.iorl.?uur Complete Informatson Kit on the new

24%" MODEL 500 BAND SAW plus facis an
Woodmaster's 30-Day FREE TRIAL Money-
Back Guarantes

Hama

Address

City

$tals Hp

h Ll R Lt D P T L ¥ ]

Build this beautiful

]
FANEAD

pL =™y -

Enjoy super-low energy bllls
and house payments
Bave up 10 50 on widiies, and up to 60% on
building costs. Basutitul Monterey Domes geodesic
nomes are axiremely arergy-atlicient. unbelevably
sirong. serihquake resistant. and easy |0 assemble
No special tools o skilis necessary. Dur wnigua
painnted bulkding system makes homa congtruction
& reality Tor the Advice
Monierey Domes pre-cul, color-Coded shell pack-
mgees wtart a1 $3985 Modeis up to 3,500 3. 7
Zand tor our color Catslog & Plan Book — 30 faci-
filked peges of exciing, iffordable homas Saims
repressntatives kvailabla ise sl 50 States
werite today!

r---- 1 | ----|
CRush me your 80 CATALOG & PLAMNS

' ﬂmﬁamnﬂemﬂgmum P I

[ e i
ADONESS l
CITT_ETATE nP

l Mail To: MOMTEREY DOMES l

1858 towa, Depl AG-T
Rivarsice, Call. B517  eoweme oo I
P T T T ype—— |

Buy the Best...Jor Less

GO KARTS .-
3to B H.P.

* MIN| BIKES »
Rough terrain models and the largest
selection (with the lowest prices)

of parts for complete assembly—
engines, wheels, accessories.

Send lor complete Go Kart catalog—
$2.00 or call;

NOARTHERN HYDRAULICS
P.0. Box 1221, Depl. PMK
Burnsville, MN 55337 812-894-8310

USE ZIP
CODES WHEN
ANSWERING

ADS



CLASSIFIED ADVERTISEMENTS

Rate: $5.25 per word payable in advance each insertion. Minimum insertion ten words. Bold face capitalized words—$1.00 per word additional (First
word sel in Bold Face at no extra charge, Zip Code Free.) The next availabe issue to place an advertisament in America’s No, 1 Classified Section is
SEPTEMBER. The dosing is JULY 2nd.
3end remittance payabie and order 1o Popular Machanics, ATT.. Hildegare E. Kappel, Class. Adv.. Magr., 224 Wast 57th Street, New York, Mew York
10018, Pleass indicate Heading under which ad is 1o appear. As a consumear service and in cooperation with our mail-order adverlisers who use post
office box addressas for their convenience in handling your order, Popular Mechanics maintains & register of such mail-order adverisers conlaining

their complete names and street addresses,

Advertisers using P.O. Box number must furmnish complete name and street address for our records.
To avoid delay in the publication of your ad, please send descriptive materials with your request.

AUTOMOBILES

OLD CAR FAMS: subscribe 10 HEMMINGE MOTOR
WEWS, workd s largpes! old car mareipiace since 1954, Over
450 pages ol ads each month, crammed with thousands of oid
tars kor sale — pha parly, lieralum, resiortion shops and
mone. Daly 51375 for 12 gaant issues. Subscribe to the Bibie'
of ol car AUt iodsy. Send o Hemmings Mot Mews, Degt.
MP, Boa 100, Benmenglon, Vesrmont 05201

PINGING, Dwusaling Cumd with simple adjesimonts. For
Oelails send E500 (SAE) Johanson, 651 Cwada,
Mafchifochas, L& 7457

GUARANTEED! Save gas, norase posss’ Delais FREE.
Steam Injector, Boax 8T-PM, Collingwile (linoss 62224

MIRACLE Catueiord! - New!' - Delsds FREE < DynaTak
B7, 720 Jordan, Aockdord, lllinos 61108

DEYICE Ends Corrosions. Feason Fadislors @e TEARS
sarty? Device Corrodes, Mot Radisios! §7.00. 1-3 Yrs. K-, Boa
B0, Rancho Mirage, CA 82270

DRIVE Late Modal Cars At M Cost. Lising Dealer Mathosd
Dieuds: Insider, Box 3051, Ricmand, VA 23225
ELECTRIC YEMICLES

COMYERSION Iniormabon Package. Awailabia Manuals,
ControllenComporants Caelaloges. Cluts. 52000 WESA?,
Box 1548, Cuperting, T4 95005

FIRE Injsctore Increase Power To Pugs 100 Tames. Guar-
nevinad Fires 5o Mot Pluga Fre Through Chl., 4 Cylinder 55,00,
6 Lylinder $8.00, 8 Cyloder $10.00 mperial Corporatian,
PO Box 215, Onn, MO 83052

BOTOR- In-Wheel. Electric Mok, Gaar Reduction, T, in
ol it Yobste, Rl 1, Box 27, Sauk City, Yy 53583

EMGINE 0L — 10 A QUART, Detacs 5200, SASE PO,
1716, Crystal Bay, NV 85402

EAVE GASOLINEY Bypass poliution devoes - - sasdy,
revarubly! Poson (GB-T), Lalmangenie, NY 12540

PROPANE-METHANE-NATURAL GAS Conversions.
CARS-TRUCKS-Beild Yoursell THOUSANDS SATISFIED
USERS! Write: Flaming Engsaaring, WPM, A 1 WY

AUTO SUPPLIES AND EQUIPMENT

PICK-UP - YA Construction - Boat Facks ADJUSTABLE
10 All Sizes, FREE brochure. EZWAY, Box 81, Datario, OF
B7E14

COAVAIR PARTS Mew Cagentic Catadog: 54.000 Clark's
CORVAIR Pana. inc., Dept. P, Bhalburms, MA 01370

PARTS: Army Jeep and Uwck pats. Spae Parts B
Equipmard Co., PO, Box 751, Lawingion, Keniucky 40%01-
[F1).1]

ALTERMATOR Generaior  Febuildng Book. Cwetails

Hedalund Engiresnnsg, 7505 Bakenting, Las Yegas. Nevada
A5,

AIRBOAT Fropaliecs. Cataiog 53.00. Asiey Propelies Co.,
AT. 2, Box 1748, Kelat, T TA248

SPACE & ASTROMNAUTS

ANTIGRAVITY Progulsion Desice. Free Broctorsr ROA,
Box BTIN. Concang, NC 28025

BOOMERAMGS —INCREDIBLE retums! Enjoy exciting
Spoet . 50 emaring USAdmpored shapes. Free calalog.
Parsonal service. BoomerangMan, 306 Park. Monmos, LA
T

LEARM Sign Paanting. Free Bruah Eureka Presa, Bos 831-
PM, Fitzgarakd, GA. 31750

HOVERCRAFT

AERG-CAR Amanng Hovercrafl bullt aasily wih ondinary
waols. Lawnmawed eaging power, Cames ong man plus. How
ors, Tt forwand. baciosand. Sidoways cver [Rnd snow st
Complete consiruction plans mrd brochors, $9.85. Aerm-
Progects, Box 511898, Canlan, New Jarsey 0803

BARTLETT FLYING SAUCER Complete Plans and Suppey
Sources 5500, Write. Herd Bamien, PO Box 158-M.
Silverdals, WA G&IAR

HOVERCRAFT Flan Al Sizes. Catalog $1.00. Unhersal
Haovercratt. Bax 281, Cordowa, Illingis 61242

HOVERCRAFT Plana & Comporants Free Imommason,
Ventura, B71 Moe, Axon, Ohig 44310

13428

PAOPANEGASOLINE DUAL-FUEL AUTO! Comerson
Plans andg Instructions, Pasts Souces. Only $10.001 ADA, Bax
B3, Concond, NG 28025

SAYE HUNDREDS, Do your own Dady and fender repars.
Professional results with siep by sep booloat $3.00. A 8 K
Enterpeiges. Box 54534, Sehaumburg. 1L B0154

DOUBLE sven TRIPLE your MPGI FREE dmalis, Freass,
F2-PM, Bowing Grean, MO 63334

DOUBLE YOUR AUTOMATIC TRAMSMISSION'S LIFE
Proven Method, Easy instructions. $4 65 Mastn Schoonover.
1561 Framore S0, Simi, Califormss 3065

BURN Water vapar in engine. Budd with locally ootainabie
materisls. Easy instalation $2 00 For Paans. J M, PO Box
TAT, North Bard, (A BT450.0060

EDELBROCK Yara-Jacton YWater njactors 563 95, Plus
$4.00 Postage And Handling. C#& Residents Adg &% Sales
Tax. TC. Duatriboung, &% Fourdh Ave.. San Dhega, CA
21

AUTOMDBILE RETUMNING FOR MAXRIZED ECOMDMY.
Sirmphilied Wchaiguis increise MPG 50+ %! DETALS FREE!
Techneenng, Bow 15068, Princaton, K 08540 CALL TOLL
FREE (B00)-E26-0807. In M1 call [201) 3559-6046
{Recordings)

BATTERY DEADT LEFT YOUR LIGHTS ONT Easy lo
Insiall Alarm Kt Will Preverd, 5505 Cartek, Box 38953,
Marmphis, T 38128

ATTENTION! Car Care Catalogue 5200 Al products
GUARANTEED, BSE, Route 1, Box 1814, Idaha Falls, kaho
3401

REPAIR opmn wildwe carpsl, Bavd 520 o0 prolessional red-
ftoraton: Jo i yoursall, 8725, Cascadse, PO 287711, Brookiyn
Centar, MM 55428

ODODAYE GASOLINET Swwening, suppressed (1)
Brsaiihrough io replace carbunetor, make fual from waler and
wr - g% drivel! Geart patont reveals method, stnctum - 58,
Enquire by SASE. ARD, Box BEMS, Wichita, Kaness §T208

FAMOUS POUGE CARBURATOR PATENTS —Draw-
ngs-Tawt- Everything! $5 00 - Flaming Enginearing, Dept-L.
Ramesan, MY, 13438

GAS MILEAGE INCREASED 50%. §1.00 refundabis.
Engintec, FOB 9700, Lang Beach, TA BOS10

KO PUSSYFOOTINT wWe PHOTO, EXAMINE and TEST
Ewverything in this column and “D1Y." Sample 51.00. Revow,
Bos 1095, Klarmath Falls, OR 87801

HELPI I've iociked my kerys in my cad. Could YOU haip™ Mow
wimr cRP with This Bpeciafy degigned door uniockng tool. Dont
b caught withowt 8. Comphele with instruchons, mos! cars.
Seng 5995 + §150 postage and handing e CAM
Incluatrigs, PO Box 7198, Lakewood, OH 44107

VAPOR and WATER INJECTORS. Bulld sdther yoursed for
under §2.00. Pans, Instrections, Pars List $3.00. Herman
Entepmzas, Box THM, Hiksda, L 50162

VW PARATS: Stocs, Baa, Dwie Buggies, Free Catelog
MOVE Enterprisas, P.0. Box FI2. Redwood City, CA 4064

ATTENTION: Protect your vahiche bganat ihel using & sem-
ple concapl device. Easy inslalatan, lor lngiruchors send
£2.00 1o JAJ Communicatons, PO Box 285, Cheskiowaga,
MY, 14225

CB-RADIO & HAM EQUIPMENT

POLICE Scannars, Crystal. Antennas, CHs. Radar Deltec-
tors. HPR, Box 18224, Deovar, 0O B06

LINEARS - Send Stamp ‘or Dwtails - MATCO Electronics,
Box 3160, Caditac. Ml 49601

250,000 CANDLEPOWER!I — Hard beld QUARTZ
HALOGIN SPOTLIGHT! 12° Coid fprhays info chgsnatie lighter,
Lans cover Lamg Stand ard Cip Yor hanging, provides hands.
e coerationt — OMWE YEAR GUARANTEEN —Send
£105.85 plus §2.15 postage | WG, rescems add 4% tax. Slagg
Entarpriges, Dopt (7834, 624 LaSeie Streol, Curhom, MG
27705

MOBILE HOMES

BARGAIN FIGS ARE ARDUND — A you khow whal o laok
oo &l whate. Hane are 25 Chich poiris 1o Kk fof in & ised
AV Phaolocopy & avaiiable for §1.00. Send o/der ko Popular
Mgcharecs, Depl, PMCT, Box 1014, Rado City Station. Mew
Work, NY 10191

MOTORCYCLES, BICYCLES
MOTORSCOOTERS & SUPPLIES

BEARCAT Scanners, Discounted. CRYSTALS 5275
AADIOBALES, 342 Dakland, Oshkosh, Wis, S4601

TOWERS — Boawthl Aluminum Telescope Ham - OB
Crank-Lip Towers — Also Sieel. To 100, Buy direct Faciory,
Frae Beochure. Alumd-Towens, Bos 2808, Ve Beach, Fla.
32960

ELECTROMNICS

GOVERNMENT Swphs moshers, irsnsmiflers, soooper
woopers, parts. Cataing 25 Meshra, Bahant, Mass.
01808,

MECHAMICALLY IMCLIMED INDIYIDUALS! Asssmbile
Elecirorsc Devices in Your Home. Knowiedge or Expansnce
nod recessary, Get Giaried in Spare Time, Tum your Spam o
Full Tima imio Cash, No Inyestmont — Wiae e Froe Detsils;
ELECTRONICE DEVELOPMENT LAB, BOX 1560PM,
PINELLAS PARK, FL 33585

GO-KARTS, ATC s, Tirms, Enqines, Wholesals Catalog
$1.00. Loreaco, Darmville, 10, 61832

SIDECARS, Reascnably pncad, The Third Whesl, 1805
Clamanrt, Aamada. Calif. 34501

GO MARTS, ATV 5. Minibiked. Kits, Parts, Lowes] prices.
Catalog 52.00 Aesfundabie, Kart workd, Depd C, 1468 Menbor
Avn.. Paingsvile, Ohio 44077

BE YOUR OWHN MINIBIKE MECHANIC. An sagy way b
SaWE Wiy S0-1]-ydiasall Mlmﬂfmuﬂ
sppesred in FM. for only 5135, Send orders 1o: Populs
Mecharucs, Depl. PMCT, Box 1014, Radio City Sin, Mew
Yok, MY 1000

COMPUTERS

CREATE VIDED GAMES, Simpda Instructions. 52.00. KPS,
Box 871, Gaanile Fafs, Wash 98253

KIDS CAN TOUCH, A Chid's Quise 1o the Appia || Plus
Computer, 24 Beechwood Fd, Surmendl, MNJ 07901, 5585
includes shippng.

STEREQ, CASSETTE TAPES, ETC.

SPEAKER COMPOMENTS For sarigus kit buliers. Corr
plefte kits include Cabirets, Advance Drivers, Mylar Fim
Croasevers, Manual. Discourt Prices. Send §1.00 for Catalog,
Gpaaker Components, Box 87 Madborough. Conn, 6447

HANG GLIDING, AVIATION

ULTRALIGHT AIRCAAFT Fraven Cross country capabsfity.
80 howr kits. Dealershep network with mstructon. Color infor-
makon pack §5.00, Plerocacty, Box 191PM, Watsonville,
Cabfornia BSO7E

CHOPPY Litraigh Singe Sest Helicopter, Simpiilied Con-
wiruction - Modorcycle Engine. Irformatons $3.00. Polynaova,
Box E70M, 51 Rami-NMapervils, Ouebec, Canads JOL 200

AIRPLANE- BuilhFly for unoer $80.00, Brochure $1.00,
Plans 58,00, Prince Abrmaf, Box 147-0, Wateryibe, Ohio
AASEE04T

DESIGN Build Arplanes, Hang Giders, Simpitied Pubics-
fions_ Brochurs 20c. MoCoy Aeoalt, 12600 5. Figuema, Log
Angolps, CA S0061

RECOAD-TAPES] Digcounts 10 73%; all [adels; no pur
chass dsligations; newdlathan, discount dividend cortifioates,
1% . Free delafs. Descowst Music Club, B50
Mein St, P.O. Bax 2000, Dept 1-07EZ, Mew Rochelle, Maw
York 10807,

YIDEQ EQUIPMENT

¥l OWKERS, Oucwy delermine T-120 slspsed Teman:
ing tmes lor 2-4-5 apeeds wih “Temecheck]”. $4.85,

. Shupak. 10858 Kane. Whillier, Calf, 80604,

MOTION PICTURES & SOUND
EQUIPMENT

MOVIE pnd Video services. CHME, Inc., 514 Washinglon
L. Allentown, P& 1E102

GIANT TOY HOT-AIR BALLOON Flans 52.00. BO10 NE
Hwy, 38 AT, Vancouver, WA SEHES
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BOATS, OUTBOARDS, TRAILERS &
b KITS

BOATKITS - PLANS - PATTERMNS - FRAMEPACS -
FIRERGLASS MATERIALS - Workd s kargosl Ciriiog - 300
- BB - Piywood - Fibeeglass - Sheal - POWER-
BOATS - Inboards - Ouiboards - Cruisers - Sporfishars -
Hydroplanas - Runabouts - KAYAKS CANGES - Langps Selec-
ton - SAILBOATS - Daysallers - Tradersasars - Multhuns
Motor Sailers - FIBERGLASS - Cloth - Rgsny - Feam- C-Figx -
CATALOGS 52.00 - “inchudes FHI Maloriats Brochure -
H-ﬂw.r' = Fastenings - - Riggirgsais - Glue -
- (Bog * AMATEUR IDA‘I'I]III..M!G = I - fibesglags -
Pr_mmﬂ - Epocy™Wood Satwaton Techmgue - 5600
CLARKCRAFT - 16-P Agua Lara, Tonewands, NY 14150

EMNGINES i 1 3 h.p. lor Mpwsrs, Tillees, Hobbry pans. Ropss
Manuals, Treerendous . Fasd, Deperdable ilustraind
Price Catalog $1.00. Aahand Srall Engnes. Ashiand, M0
65010

REDUCE AR COMINTIOHNING COSTE up io 40%. Proven
Method. Sond 3525 Cash, Check, Money Orider lor Approwed
Plans. Endngry Ressarch Ing.. PO Box 516, Silver Spongs,
Florsia 32688-0516

SPEED UP o SLOW DOWN any AC type mator up 10 14
HP. RPW fo BOOD Varieble frequency 15 to 300 Hertz,
513200 includes shipping, Mark Electramncs, In, Box 998,
Mokoemis, FL J3555.

TOOLS FOR SALE

TOOL calalgue - §1.00 - Hoosor Distributng, 3003
Samgle, South Bend, Indiana 46619

SHEET METAL TOOLS: lorm matad io any shapes Shears,

WAY AK-CANCQES-PLANS-KITE-PATTERNS- Lama ta-
lection in Mberglazs-plywood-CATALOG 51.00 (with Baai-
builders Guades - $2.000 - Clarkerall - 1683 Aqualane,
Tonawanda, MY 14150

pleris, srinkers and sietcherds. biwd malees, sic. Catalog
£1.00. Efstwintd, Boam S24T. Bédwyr, PA 15312

DISCOUNT TOOLS Calglog 51 00 Retundable. Guasan:
Imed. 258 Ping, Exsler, CA 83221

CATAMARAN PLAKS Catalogue 55.00. Jarmes Whamam
Designg, The Docks, Milforg Haven SATIIAL, LK

BOAT KITS - 27 trailarabls models - POWER and SAlL -
B'-30". Molded lberglass hulls and deckd come (achory
mEseribied - you install inclory suppied intenor. Save hall lac-
ey -buill Eoat. Mo esperience required. FREE 48-page cata-
tog. Luger, Depl BC-82, 3800 YWes! Highway 13, Burnsvile,
Mirnesots 55337 612-890-3000

EVINRUDE 1881 Bargasns _ . all sizes . . Scoif MeCuloch
parts . §1. handing . . Electra Marine, 50 Mermck Aoad,
Lynbwooic, New York 11563

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with 'Walking Feel, com
pishe ready 0 use-—only $45500. Thompsoen kodel PAW103.
AGEF AVAILABLE FROM YOUR LOCAL DEALER, or order
dinpct. [Master Chasge-visa) Datho Mig., ne. PO Bos 127110,
Lubbock, Tenas 79452 —Phoce: (BO6) 7446774

MACHINERY, TOOLS & SUPPLIES

4 METAL Cutting Lathe F80.00 Twg, 13048 Procios,
Incheiry, CA 51748

FBERGLASS - RESING - Foams - Clofh - sponas - mal -
sic. Faclory prces - CATALOGUE $1.00 - (Book "COM-
PLETE FIBERGLASEING™ 355000 - Clarkcral, 16-P1
Aguasane, Torawanda, NY 14150

BANDEAW MILL, Honzoriad - Tiaverse, Fortable, One-
man, Loge to 24D, 516 H P Build-$1,000: Literalura 52 00,
Plans $1500 Sedo Constucors. 1387 New London
Turngikm, Glastonbury, CT (6033

BOAT PLANS - Frarnn Kits - Patterns - Hundreds of desgns
- Wood - Fiborglass - Sieel - Poweroats - Sailbosts - Out-
bosards - Cances - Kayaks - Rowboals - Houssboats - Duck-
bogls - Sporflishess. Easy, poven mathods ncluda
mnstructions especially for amateurs 1o assune professona
Tesulte, Mo Lomng® “Supphes’’ - Fastenings - Fibenglags - Fos-
ing - Giues « Spars - Books « Trader Flens. Huge 144-page
catakog - $2.00. Inchides Fres Bomibuilding Supslies biro-
chige. Gisn-L  Marine, D152 Rosacrars, Hox 756MP,
Belifower, CA 50706

WINDAMCER . , Fevilufitnary fev land and ics wind sadar
S slarmgnsd envealops far FREE INFORMATION aboid ow
Wiy and plans, Kt Products. PO, Box 1378, Porl Aransas,
Tenas 78373

CAMPING EQUIPMENT AND TENTS

FREE Caiaiog. Everylhing lor camoing. Campenor, Box
407N, Bogows. hew Jensey DTEOD

SWISE ARMY TYPE KMIFE, Precstaon guality. Maney Back
Guarsrtes. Send $11.08. VA 4% 1a:. Gifdale's. 13608
Langtree Lare, Dale City, Yirgina 22163

BUILD A ETOWAWAY PICNIC TABLE—Hore's a uregue
g you can okd it an incredibie small splce of 225 R
Pk # iR your garage o bassment with room 1o spae. A The
mambers 308 of S0k, Kambanyand width which you jus! out to
length reguirsd. Easy 1o follow decticnsl For plans send
$1.85 o Populir Mechanics, Dept. PMCT, Box 1014, Rado
Ciey, MY 10001

ATHLETIC AND BODY BUILDING
COURSES

KUMG-FU Froe Litoralure. Mclsa, Box 17355, Dopl.-Pl
B2-F, Honaluly, Hawail D808

BECRETS Of Powirful Muscles. Guarasrhedd. Fros Bodkle.
Johi Associates, Bax 1172, Mew Braunlsls, Taxas 78130
SPOATING QOO0DS AND EQUIPMENT

POOL TABLES, Recower Your Own, Save Money,
matructions £3.00. Supply Catalegue Fres, Babe's Billiards,
Inc., Box 14064, FI. Plerce. Fiarida 33454-1406

DOGS AND KENNELS

INSULATED DOG HOUSE PLAN. Ficor slides oot or amiy
caaning. Fool is wiler prool. Phatocopy of plan as it appearnd
i ML Slilibie for TEE. Serd cidar bo: Papular Mechanios,
Dwpl. PRMCT, Box 1014, Fade Coy Sta, Mew York, WY
0Im

BATTERIES, QENERATORS

FREE indusina! Buyers calsiog ior homa craftemen Buy
equipment al same LOW prioes as ierge indusieal planis:
Turmnngy, 35P| Lowtreorth 51, 3ullmg, NY 14213

BANDSAW BLADES, Carteds Tipped Saws. Any Suwe,
Free leraturs. Mg Saw, G644t Tidewader Crive, Morbol
Wirginig: 23509

1400 Caalogs Lested and Descritad. Sources for Evary-
thing Imagnabis, $4 00 Masierog, Box 8798, Farfas. CA
4530

STEEL. Aluminum, Brasz — Sheal — Bar — Tube, Shop
Supplies, Fans., Wre: CEl, Box 1528, Krowwlla, [L 61448

EMALL FOUNDRY Fumaces, Suppbes. Frea |Sevature
Pyramicl Products, 3738 South Tik Avedniue, Phosm, Anzona
B504

LATHES— Unmal — Mammal -~ Shawine — Enco —
Cowalls —, Catalog §1,00, Shap Supplies §1.00, Camgbed,
2100 D Saima Road, Sprngfake, OH 45505 (513) 1228562

MOTOR REVERSING SWITCHES 1'% Horsepower Sings
Phrase 523194, Polyphase 52585 U.5A, GUARANTEED
Diagrams incuded. Triarghe, 1057 Commercinl, San Joss,
Calforms 95112-1478

40 PIECE SOCKET WREMCH SET 58.05 Pug 51.95 S4H
LIFETIME GUARANTEE, Meciek, Bax 555, Downey, CA
S04 10555

FLAME CUTTING MACHINE PLAMS — Our Torohmate &
Mary-bipte Urds can be But with $2000 Wonh o Stesl, A
FApworked Ford Wipsr Mole, & A Train Transiprmer
Machires Uise your Torch to Cupicabe Shapes in Sleel Plate
bromn Wanden Tempéates. Full Shop Plars for both Machaes
— Dnily 528 95, Money Bacs Cusranios Sond CheckM O or
use VISA Masiercard of C.0.0. KAK Eguipment, Dept. PMT,
Z115 8. Abogion Fidgs Foad, Aington, YA 22202 (T03) 521-
332

BUFFING & POLISHING

SAVE MONEY, ENERGY. RECOMMENDED BY FIRE-
FIOHTERS. Clean your own chwmney from boffomn of fus,
Adpastable tensie spring siee! chimney brsh o rownd o
squam flues complete with 27 1. handie. Specity if lue size B
or smalor or ‘arger than 8°. Send $38.85 « E1.00 handing to.
G-5 Markesng Lid, Bon 1474, Grand Forks, MO 5E201.
Datails 51 00 refurdable. Money Back Guarstbes,

DESIEM your wn Suped-inaudated homa Haat alectncally
b under 5100 year. Detpled informaton $3  Simpaled
Sysbams, Box 822, Freapor, I 81032,

TOOL, Heal houss rom Ground; cheap conwerson. Plans
$10.00. DM Research, Box 26241, Mermphes, TH, 38128

ENERGY SAVING CLOTHES DRYER — cormven used dry-
a1 and 584 L0 10 0% oparaling cOste Moorporalng hot water,
solar or wood humace. Plans $6.00, Raccoon Valey Co., Box
341, Dept. 10, Granvie, OH 43023

SOLAR & ALTERNATE ENERGY

ADUAHDLE Salar SHT! Maral 57 00 Hal's, 9853 hanhos,
Argedi, MY 14008

SOLAR WATER HEATER . st 25¢!! Worka Anywhara
Cormplete Report: 53,00 Rapp Enterpnses, Box 103, Clawde,
T To018

WHOLESALE Sclar Catalog Crear 000 Products 51145
Postpaid, Calaleg. Box 2378, Lynchburg, Vinginia 24500

HYDROGEN FUEL! Compliste Ewctnilyrer drd Auid Cone
gt Piang. Pl indormalion on Sal Sorage and Gare-
atng Hydogen Free. Compiete Package: $10.00. ROA, Bay
B73, Congged, NG 28025

COMPLETE 1962 SOLAR HEATING PRODUCTS
CATALOGE

EVERYTHING lon Active and Passs Solar Heating, inclod-
i) Mahwrall s Sur-Lile’ Glasshg afd Theho Stadage Systma,
phus difficult be find snedgy savera. Orded all materials trom an
axpert solsce B0 papes, 18 sections, 53 ppd. Vist our relad
slore, SOLAR COMPOMENTS CORP., Degt, M. Box 37,
Manchaster, NH 3104,

DEZIGN your own ingupensive Solar water heatng sy
temi Fully illesirated 40 page marusl  Material Eate,
insiructions, ssiup and opevation, Onky $12.00 postage pad.
MIODTOWN EMERGY DEVICES, 4118 Rebecca, Mobde,
Alabama 3808

EXTEND YOUR SWIMMING SEASON n a haaied pool
wilt *FREE HEAT", thi Dot Yoursed solar handoook thats a
s By for yoursolt of gift. Aush $5.55 ko: FREE HEAT, P.O.
BOX B2, SYLVAMNIA, OHIO 43580, VISAMASTERCARD.

MOMEY in your pockel! PRACTICAL guids io soler poben-
hal i YOUR home. FREE invio. Bive Vists EmMerpnass. PO
Box SO75PM, Lovedand, GO 80537

THACK THE SUN - Newly dessgre solar tacking cortrod
for parabehs collecior, phosovoliscs. Detailed pans, 54 05
Lane Sciar, SC5. Box 303, Mipomo, A S3444

SAVE CASH Sclar Heater lor your home pool of hot Tub.
Guarsntesd. Simphe Insiruction Booklet $3.00. Widiniki, As-1.
Bom 588, Dundes, Cregon BT115

METHAME FROM MANURE: For fres information wribe.
AGROGAS Inc., 2115 Morth Ewm, Cresco, lowa 52136

HOME HEATING, FUEL SAVERS

FACTORY Direct Wholesala Prcing. Matioraity Sold, Test:
ad ard Approved 'Wood & Coal Furaons, Boilers, Liseraiurm
gl Priced. Lakesioe incdusiries, Box 48, Ricg Lake, Wisoongin
54866

REFIMEISH aF matals: Find: "he-Proper Tooks, Buits. Come
pounds, Buffng Molors. Catalog §1.00. Eastwood, 720
Lancasier. Box G24M, Becwyn Penasylvania 18312

BLACKSMITH SUPPLIES

FORGES: gas. coal — hammars — inngs — ameds — anwl
banches — gl teacksmith supples. Catalog 5200 (redunded
firsl order] Manicol Blacksmdh Shop. 7836 Cannonsburg,
Cannonsbueg, ME 49317,

ENERQY SAVING

SAYE TO "a . “Waler Cool Youwr Cantral Arl - DETAILS
FREE" - Pwrce Wdusiries, Box 28391, Bemsngham, AL
A5ZZ6

SENTRY Generaton WithWithout engine. Big decount L)
Emgeprises, Box #03, Cehkosh, W1 54802

NESEL Engire Ganerators, 36w, 8w, 12%exw, Box
2757, Sparks, Mevsda BH4

EMGINES, MOTORS, MAGMNETS

REWIRE Car Alternator kor 110 AC. Plans for §5.00, Swaatl
Bor 531, Tinawilie, Fiorids 32780

150  POPULAR MECHANICS

REDUCE HEATING BILLS 707, Consufants FAepdar-
$2.00. Guaranieed. Harris. &43 Van Buren Ave. Elizabath,
aTam

HEAT PUMPS, Solar, Av Condiiorers, Fumaces By
Wnolesalg! Save! Frae Packet! Reckinger Heabng, Dep
10T, 2050 Monnoa, Dendorr, Mchigan 48124

CUT YOUR ELECTRIC BILL. Peak Lanter Plans. $10.00
Jarmasan Eleciric, TB08 T 237, Findiay, Ohip 45840

FREE Enargy! Controversidl Survval Publcatnns. Three
Doren—Elecincity, Gas Gasolire, Gura, eie. Cubalog §1.
Congumpdronics, Drawer 537 Alamogordo, W BE31D

LOG SPLITTER PLANS. Busld your own, Save Hundreds,
Supericr Quality, $10.00. M Franssen, PO, Box 483, San
Lonanzo, CA S4580-0483

A FIREPLACE ihat dosn draw warm a from the rmom!
Usez outsde ax far combustion. For drewings, Send 55,00 o
Harpid's Methods, Rt 1, Box 206, Momance, Binos BOG5L

HOME CRAFTSMAN

FREE Catalog| .. .. Vensers, wood loy parts/plans, \umbes.
books, furmnidure pans, cang, upholsiery, Viclonan hardware.
Simplifed venomning instructions ngluded.  Hury| Morgan,
Y10, 1123 Bandstwn, Lougvilles, Kertucky 40204

QOVER 75 PATTERMS! Eryoy making profabls wooden
gis, oy, household sccessories. PLUS Shop Secrem™
Omdy $5.00. Accents [P-72). Box 262, Danvers. WA 01623

FREE GUIDE o Baauntyl Wips-DOn Wood linghing, Genara
Firmshes. Bow 14383P, Mikwauloss, YW1 53214

PICTURE Frama Moulding, Unfinished. Manufaschure Dirsct.
Samples: Prices 5200 South Foury. 107 Commercial
Carrgittan, Ga 33117

CATALOG FULL-SITE FURMTURE PLANS — 5200
FAmfunded wilh frsl order. Tradilional, Esrly Amercen, over
170! Fumiture Designs, 1425 Shemman, Depl. CP82.
Evanston, [Hinoia G0201.

(Continued on naxt page}




HOME CRAFTSMAN
(Continuad trom m E}

CHEAP Homes Youw Can Buld With Logs— Feewood —
Baited Hay— Boochs —A-Framas and Comvenbonel Alsg B9
Camentry Tricks and Sron Culs. $3.00 Each or 35 75 for Both,

MAKE TOYS Plans Hardwood Whnesis, Pafs- Calahog
$1.00, Charry Tree Tows. Mils Road. 51 Clairsville. o
43050

Gaif-Hualp Bocks, Route 1, Bos 1708, Wiapne. Okla. 7085

WOODWORKERS 25 Full Sze Prans, 2" «4" Toys 55,00,
Daco, Box 141, Weslland, Mich. &5185

B.B.G MT TEXAS STYLE Pians £3 00, Bob Hart, PO Box
BET, Connpe, Texas 77

PLASTICS

UNFINESHED ctuaw hame mouldicg). Faclory cossog
B shgeour. 200 shyles. With- Japs, 126.PF St Mo,
Hopkans, MM 55343

WOODEN Toys Ara Betier, Lt OF Plana $1 00 U5, Cur-
mncy Only Woodbuachers Toys. Box 514, Lesiie, Mch
49251

AUTHENTIC WHIESKEY BARREL FURNITURE. Buildng
Plans or Cormplete Kits, Send 53.00 for Infarmation [Refund-
abis). Music City Bamal Fumiture, Dept C. P O Box 517,
Madison, Tenn, 37115

WHIRLIGIGE - Amedcan Fol & Plans, Cataloeg $0.00,
Cuck Parkman, P.O. Bor 29357, Dallas, Texay 75229

UPHOLETERY Ard Caning Supphes, Cataiog §1.25 (Ae-
fundable.} Jack's Uphoisiery ard Caning Suppies Oepl
PM7. Oswego ILL. 60543

Zx4 FURNITURE PLANS! Serd 53,00 For 4 Plang. 7-45
Unlimited, Depe. 7, P.O. Boa 401827, Dallas, Tecas MS240

YOU CAN BUILD Furniture, Toya, Accessones and Shap
Eqguipmant. Fiva Free Flans with lkstraied Catalog 700 fems
Send §1 00 lor Detads. Mayco Sales. Box 2031PW. Mesa
Arizong BE304

OVER 150 Pannma, Trucks. Cars, Gifts, 4 Wood Whoels
Auets 3500, Lawgons's, (PM-52|, 220 Flonenoe, Libortyvie,
2. BO04A

CASTOLIME Lguid Pasbes. Cnystal chaar, calors. For cagt-
ing. wnbedding. soabng lioerglemming: in indusbey [aborse-
rpE. CrAN work. Reproduce your designd with our mokd
matenats. Proftable. llusirsled Catalog $1.00 CASTOLITE,
Dpt B2H PMW, Ben 391, Woodsiack, 1L B0O0BS,

AIR CONDITIONING

HOW TO BUILD IN-A-ROOM AIR CONDITIONER, PM=
Saepa woll show you how A phalcopy of th aMche = ava-
abhe for $1.00. Send Order 10 Populsr Maechanics, Depl.
PMCT, Box 1014, Rado City Staton, New York, MY 10101

DOAT-YOURSELF

PVYC PIPE FURMNITURE KITE Mantonanco Fres Conipm:
porary Duldear Furrsuns fal Wos | Flust, Fade or Crep. Builg
Yoursell Calalog 5t 0 Refunasle. Pos Design, PO Boa
8511, Rpadeg. PA 18503

WATERBEDS! Plan And Accessory Caelaiogue §1.00

Waterbeds, 12104 "7 Sireal  Vancouves., Washingion
DBEE1

AUTOBODY RUST REPAIR BOOK, S3.00. Skilik, 5331
Bahmona Btwa | Collega Park, MD 20704

NEW! REPAIR TV'S. Anyone can. . |
Ressarch. Boa 577, Brea CA 92621

REPRODUCTION MOLDS

RUBBFA, Fhargiass koids jor Ormarmantal Concrets (Berd-
Baths. Plaribers, Ele.). Owie D00 lo Choose From. Fres o
maned. SASE, Plycrste Mokd, Elk Rapeds. Machgan 40528

ARTS & CRAFTS

FLASTERCRAFT, CANDLECRAFT, RUBBER MOLDING
for Fun - Prodd! Make Figurines ngin Completie Kits! Catalog
§1 00 |Retedasie). Wooley Company, Box B3PM, Peoris,
lewony BOG01 Estaliished 1917

DRIFTWOOD, Many uses. 1 (or slamps| for inlormaton
and dacount. ALK Labvran, Box 110M, Yachats, QR 97498

LEATHERCRAFT Calaiog, Tools, Leafher, Dwes, Dress-
ngs, Saddie Starmpe. Buckles much mome Send 52,00 (me-
lundable with orde] o0 MacPherson Bros., PO, Bow S9442,
Zan Francisco, Casl. #4108

[Eaby. . ... Wnla:

ELECTRIC Flying sod Kille -Build ¥Yourssll Inespen:
srvm, Essily Obisenabie Materise, Plans 300 Yardighl
Conversiona. Ing. @377 Bech, Mawbuwigh. Indana 47630

DISCOUNT AFPLIANCE PARTS, Oroer Cataog §2.00.
3360 5. E. Dwsion. Poriiand, Cregon 87202

“GETTING Sladted n Staned Glass™ 51.00. Whitlemane,
Baw 25T, Hanover, Mass. 02336,

STAINED GLASS Catslogas-P 5100 Suppies, Kits,
Books, Toos, Glss Saylescrahls, 171 Man, Myacs, MY,
1090

FIREPLACE MANTELPIECE PLANE ard KITR. CATA-
LOG— Tradiliceal— Vicknan—Early Armsrican-Moden —To
Chooss Fromm A Oaginal in Wood. Send 5300 To: Classas
Manleipscs Co. Depl. PMAZT. PO, Box 32085, San Joss
Cal, g5152

CLAMPING S5YSTEM PLANS $4.00 - Elermsnis Combing
for workshop reeds, SASE lor Detads. Wood-Mat Sanaces,
A4 Shol Cacle, Feana, IL §1604

SCAAPS BOOK L usa Mose woodscraps lor fun profd:
ideag. irttruclions, 4 plans 400, Tim Sykes. PO Box
T4OTET, Houston, TX TT274

FIMELY DETAILED TOY BARM, Flans 5550 @radley
Matn, El Paso, llsnos 61738

BURLD your own WODD LATHE Detarled plans $3.95 Kang,
A.D. #4 Box 684, Elzabethiown, PA 17022

GRINDER PLANS 5200 Compost from garcen frash
Waves, Many LSes. Aasy. cheag. SASE. Zok 6307 Mesedage.
Colorade Sprngs. CO BG5S

WATERBEDS. Plans and malnrgé st ior ing-sge frame
and pedestsl. Matiress and accesiany prics b Send 5000
AAS Distributeng. 1240 Weal NMTR 5. Clevsland. Ched
FELER

BOLVE PYC PLUMBING PRAOBLEMSE MNo Exrex o Spa-
@il Equipmerd Newded. Essy To Underswnd  liustrabed
irsirchons $3 00 And Self Adomeesed Ervemiops PYC, Box
68, Forl Prce, Flonda 33450

CRAFT Jewsry Supplies (Whossale Catalog .25e).

Reussels. 1071630 Dow, Arirgion, Ma 02174

NEW LEATHER company has crafl supphes. Sand $1.00
{Fntundabie with frel ordes) for lates] caialog to: The Laather
Faciory, Dem. PM.-782, P. O, Box 2430, Chafanooga, TH
37404

SMAPE and Hardware for Laalharcrafl. Fres Catalog.
Camgau Co.. Bon J5761P. Dafas. Texas TS5,

STRAINED GLASS Suppues. Compiate ne, reascnably
prced. Catalog §1.50 (Aelundable) Sunshine Glassworks,
TAS Millerspoet, Dopt, CT, Ambeerst, NY 14226

TOWGH Love TV Locs 3700 Ersnt, Box 376 (A,
Lomgueuil Canada JiH 322

BAVE sepa. manay. Ulse youwr (eiephonesd &8 an wErcam.
Pgng 5500 o8 Emverpress fox 4538 Wesbsood,
OTG75

WALMUT Lwmbar cebinel grade, Squsnes  Gunsioo:
blanks, Vanesr, lowa. — hessoun Wainul Co., Dept. M. Station
A, Box 56, 51 josaph, MO 54503

ELECTROPLATING. Compsele mateurs leaiboox, All
meatals Elactropiale melac ronmeiafc itams $9.95 Delails
frge, Tropic. Box 95-P3 Paim Bay. Flonda 52905

WOODWORKERS - Use MASS PRODUCTION medrads o
Incroase your cuftpat over 10 fimes. Our SyStem i vary g
pesnideed. Pravan i gwer S ynam of usn. You man new produce
imwvalume ard compete with ampomng. No sxpensive maching to
by Ut wihil you noe have. Samd §1.00 cash or stamps for
complete details. Jenrengs Prodects, PMi00, Boa 1121
Hisnddiaovela, TH IFOTS

PICRIC TABLE —STROMG, LONG LASTING. BUILD
GLACKLY, EASILY. PLANS —352.50. DSF Eniampaes, P.O
Box 27691, Richmond. Virgina 23261

1400 Calmiogs Lated snd Described Sowces hor Evary-
fung maginable $4.00 Mastedog, Box BTOF. Farlax, CA
R0,

SMALL EMGINE Farl:s Caledg And Trouble Shoolrg
Guids 5300, E-Kon. Box 547, PMTEZ Twer Lakies, Wi
53181

SAVE on pats for Liwnmowers, Mingsies, Lanz, Chin-
1w, Srmall Engines, THOUSANDS OF PARTS. Sand 53.00
For Catalog Sav-On-Paris, P.O Bow 237, Somerville, Mass
02143

19 wOODEN Toy Plans wih Over 100 Flans Calalog
B4 50, Full Sipe. Trains, Trolieys, Cranes. Troces Average T
Long. Caaiog §1.00. Edka. Bax 4015, Hanower Park, limais
Loiglia]

UMIOUE CIRCLUE TRAIN 8 Wooden Cars, 5 Animal Term.
plabes, 37 .50. Hadvy duty DUMP TRUCK pans £2 50 CAB
over Trachor with 3 Trasers $5.50. Fans  with
Instrochons, Trans “N” Trucks. 812 Crest Drive. Encindas.
Calil. 92024

WHIRLIGIG PLAMS — 5 A3 New — Fyng Fish, Man n
Pupadbol, Airpaane, Windmill, Helicopter. (Plars have baen
Iegted) 5275 Each. BOMUST Buy 4, Géd Sth Frow [Postpaid).
Serd Check, Moneyorder. ESLAND WAY LTD., Dep W-2,
P.O. Bog CEDE, Brocklyn, Mew Yok 11236

PM'S GREAT, MEW MASTER HOME CARE GUIDE, The
latas! andd grealesl in the Popular Mechamcs Maglar Grude
Bories. Lays: out all you need to know about home regairs, fram
Beasdridnd walorproofing b roal mepair. 24 Wmindded, spe-
chaan shests on 12 stand-up, bang-up boards. 150 charls and
Mugtrabons, Properly wied. @ Gan Bave Ihousands of dollass
$4.9% + 50¢ 0 cover postage and handing. P kaster Home
Core Giusde, Dopl. PUACT, Bax 1014, Rade Oy Sta, New
¥ork, MY, 10901

CONSTRUCTION PLANS,
BLUEPRINTS

GOLD Dredgs Blueprirts 51500, Mecer Press. 120
Ghurehdale, Norh Salerm, Ocegon 87303

HOME BUILDING & REMODELING

LEARN i INSTALL, MOYE your TELEPHONES experity,
legally. EX-BELL TELEPHMOMEMAN TELLE ALL. Bookiel
calalog 58 B5 Complote Installalion Ki $13.95 includes book-
Isl, calalng. 507 wire. ufiversal connecior.  Telepione
Emeeprisas, F.0. Box 1182-FM, Bebavdla, nos 62223

BUILD ana UPHDLSTER your Swet BOFA. Free Brochute.
Kelar Furnitune. PO Boa 3855, Lacey. WA 98500

CHAIN LINK FENCING Inztall @ Yoursel, Insructon Boox-
It Send §4.00 To: Pyramid ingadabon, P O. Box 140558,
Chicaga, B 60514

HOW TO KILL ROACHES FAST!N Frofessenal results
guargmesd. . . Dedads e, | Pestconol 5848 Victona.
PM-T. 5L Lous, MO 63110

AEVERSE YOUR DRILL NOTOR! COMVERT your
‘cheap’ dntl into an Cexpensive revarsibe dril. Complete
plans 52 .50 Hel Houss inngvghens, PO Box 175, Donna.
Teums TASIT

ALCOHOL! 180 PROOF! Mate Cheap Fusl Booze Win
Sumgie Shil. Plans Recipes” nforrialkon Fres! Deset-PM. Boo
a8, Kngman, AZ B5412

INGROUND Swimmeng Pool Kite. From §1685,00 For Com-
pinte Kit, Free Brochus & Pross. Bumett, 4800 Bunkgrhial
Mardh Lilte Rock, Arkardas 72116

FLAT ROOF REPAIR, save ihousands. Professonal accu-
il manual on his-bo, $5.00. J, Coral, 1290 Byron, Howed,
Mich. 48843

“GET BILL COLLECTORS OFF YOUR BACK FASTI™ —
Hiold e ol 555 — M rmanusl lsts yon siod collectoes har-
rassment coid GUARANTEEDM For yours. msh $5.00 o
Durcit('s, 3662 Matella. #218. Los Alamilos, TA 90720

SAVE 1100.00 or more yearh Jo-1-Yoursed Wesher, Dy
&, Deshwasher Repar Guides Free Detals. Kings Repas,
6 Wasi Carmno Paal Aocadia Callormia S1006

D0 IT YOURSELF pectung guede far Niving & drgpiog Raucet.
52,00 1o: Repar. P.O. Bas 4097, Dearborn, Michigan 48128

“DOCR HANGIMG." DO IT RIGHT! Fully Mustraied Boo.
jea. Sand §1.85. L&S knd . Bax 148, Brandon, Fla. 33511

SLIDIMG GLASS & SCREEN DOOR BOOK, Ropairs, Ser

vice, Pans. 5600 SMMM, 5321 Balimore Bhd , Cologe
Farh, MD 20704

CARTOONING, COMMERCIAL ARTS
& SIGHN PAINTING

MODERM Caroorng 1ausght by mail Write %or e bro-
chure. Cartoorerama— Box 283-3G, Branlord, Conn. 06405,

BIGH Painling — Eaay metnod. Froe calangus Kaulmann
Campany, Canternown. Missouri B5023

CARTOON lor Fun arad Mongy!!! Free booklat!l! Canoons,
Box a0 148, Datroil, Mehigan SE240

38 LESSON canroocung course. Caroonists Magazine,
bath $4.00. Hartman. Box 30367, Lincoin, Nebvaska S8501-
37

SIGH PAINTIMG — Compiate ine of instruchon Bocoks.
FREE Brochure. Creabrs Arts, 2810 M. Broadway. 51, Louis,
MO E3102

MODELS-CARS, SHIPS, TRAINS,
PLAMNES ETC.

WOODEN Ship Modals — Send £1 00 For Cataleg — Cape
Cod Model Shigyard, PO, Bax 428, YWes! Yarmouth, Mass.
0263

MOOEL AJRPLANMES — Hugs Catalog. 3200, S
Mamdaciurng Co., Inc., Monrfezuma. 14 50171

AADID COMTROL - Aiplanss, Basts, Hetcopters, Sys-
ternd. Supphes. Big Dscount Calatog-S4.00 [Retundabie).
Modelars Supply. Box 7185 Monigomary, AL 36107

FIRIMG CIVIL WAR Model CANMMON Plens: Catalog fres.
Grean—Ph-T2, Bar B2, Shalimar, Fla. 32570

BLANPS! 11 g radio-controlled kits. Calalog 51.00. Peck-
Pofymers, Bax 2488-F, La Mesa, Cakionia $2041

TOYS, GAMES, PUZZLES,
MOVELTIES

SELL Games!!" Excelland commissions. Elfe Games, Box
2423, Yalema WA 9850724773,

WATER BALLOON SLING-SHOT, Throws 3000 $5.99 +
§1.00 postage, Sling-Shot Ing.. Dept SSPU, T33T Wasteew
Dr.. Hgnl, Dhio 44240

SUBLIMINAL SECRET numtspr in Plink. Mose Asdocas-
safe rm Ov. Becker's Paered Black Box. AMATE EVEAY-
OME. 5505 Send Cuarter lor Brochwre. BEC, 4801 Gresn
Acres Court. Metawie, Loulsiara 70005,

MAQGIC TRICKS,; JOKES,
VENTRILIQUISM

PROFESSIONAL Magic! Huge cabaleg, cver 1,000 brcks
mncl boois. 52 50 Hank Lee's Migic Factory, Dept PMT, 24
Lncaln Steeet, Boston, Massachusetts 02111

{Continusd on neaxd page)
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MAGIC TRICKS, JOKES,
VENTRILIQUISM
[Continued Irom i

2 HWEADED 8 2 Taild Cown. Boih Coins Jor 3400 P
Swangon, 16580 Valley Ad, Edon Praing, MN 55344

FREE! lustrated Ventriogusm Puppeiry Cataiog. Mabar,
Bon 420PM, Letimon, Colorass 83180

FREE! Worids Leadey Mowslly Catnog. 1800 Jokes,
Tricks, Spence, Spors, Hobbues, Johnson-Smifh, G-10, WL
Cramprs, Mich, S6043

PROFESSIONAL MAGH: 1381 Calalog, 5200, Same day
Sernge, No Subsitutes. Fabuious Magi 3215 €, Chafteaten,
LA Vegas, Nevada BY104

HOBBIES AND COLLECTIONS
MAZI war soyverirs. FREE Sustrated catalog. Delta. Hoa
A1 Z24PE. Honoluiu, Hawai S6EX0

COLLECT Military Mectals List 50¢. Vemon, Box 387 PM,
Baktwin, Maw York 11510

TOLD Time Goder Mods, Lhess Sel Fagures. wirite i
Free nfarmaton and Specal Oftenng. Castings-FM, P.O. Bax
3482, Longwood, Flonds 32750

DECALS, EMBLEMS, PATCHES

PATCHES, Decals, Custom Made Free Calalog -
Embdams_ Box 35 Teppan, New Yok 10083

ANTIQUES, IIII.IES,RIHDII.H GOODS
AMD CURIOS

FREE L o Sanous Coflectors. 30,000 Indian Arifacts,
Pots, Spears, Axes Sinie, Beaowors, Caodo Trading. Bax
B63, Murfrpesten, AR T1958

STAMP COLLECTING

2,000,008 Starmps— 1 50 Counbries—2¢ Each. Belden, Boa
4143, Daarbom. 8128

STUNNING! 100 BEAUTIFUL MINT MCTORIALS, Al D
fargnt Onty 25 Cams with Abnaciive Worldwsde Approvals.
VANSTAM, Copt P-TE2, PO, Box 11272 Chicago, Minos
BOEY1

'WORLDWIDE, 100 Crfiean Beautes, 35¢. Approvais. L0
Michand, P10, Box 2273, Mantnez, Calformia 94553

RUSSIA— 50 Dffarent including Mary “Ofdies | Just 10,
Approvals  Tarhesl Phiatelics, Sier Ciy, Modh Carchne
2734

"INVERTED ERROR™ = 180 Diferen! Unied Siates, S0¢
wilfi approvals. Luray. PO, Bos T0BB, Siver Spong. MD
20907

FREE INCREDIELE STAMP DFFERI QIANT WORLD-
WIDE COLLECTION: 12% difisrent genuma postage siamgps
irciydirg beaulild lwge colkelul animais. sporing activibas,
Space axpitdlion afd Much mone, abiolutely FREE when you
reques! exciing Stamps on Asproval” selecton for exaring
bar at hame, Buy any of none, cancel service amlims. SEND
TODAY! Misson PME, Piaceria, CA 92670-000%

50 TOPICALS 25¢& when regquestmg fow priced appeowals
Stewart Menl, Box 2308Y, Balngham, WA 08227

CAMADA, 50 difterend 26c. Approvals, Dvospcy, Box 1-C,
Sarmia. Ontarg. Canada NTT THE

"WHOLESALE" L5 —Formgn Pricedst and catalog Froe!
Evanytrong Guarariesd Schoeoer, Box 1240, Grand Plapsds
Michigan 48501

WS, & Commemonative plats blocks §1.000 Approvals
Gordon Davison, Contootosh hew Hampahre 03228

FREE Mew Dusney Set, Reques) Approvais. Alpaugh, Boae
275, Hghordge, MNJ OBB2G

PENNY Approvals 1 - 2 - 3z, CK Stamps. 17902 Markles
Cirrver, Jamud, TA R20GS

50 YEARS Crd ffeen dflerent Unded States, mar Ty
years od—25¢ with approvals Jason, Bos C11-F. New
Acchete, Meow Yors 10804

LLE, 35 Different mint inciuding Souvenlr Bhoet §1.00,
Fron list. Brooks, Box 62, Brooklyn, Ny 112859

FREE! Big Bargain Catalog - Mew Edition listng thougands
of bangaing inchuding LLS, B B N.A. stamps, paciets, albums,
ACCAEEONES Bnd BUpDkas. Also ine SIAMPES oM cur sppowal
service. Buy only what you Bke FAeturn balence prompsly.
Thank you Jamestown Stamp Co, Dept  E72PM
Jamestown, NY 14701

FREE 100 Canada with regusst of Wotlkd Wide Appreals
Boners. PO Box 5607 San valso, Casl B4402

200 Dvtiecerd Romana, Plus Begmner's Aporovals, §1.80,
Firs Box 155° Balirews Mo dAN1005

S00 Differsd Workiwide Samps 52.00 With Approvals
A.G. Sams, Box 1085 Jamaica, N.Y. 11430

50 LATIN AMERICA -3%¢- Apprmovals. Crocket! Samo
Comgany. P.O. Box 1448, Crockp!l, Texas 75838

COINS, TOKENS, CURRENCY

SEMD Dnly 25¢ lor ot calschon of U.E. Slefds ncluding
$5.00 1ssue and scarce Ml Spex Souvenir Sheal Aflractwe
priol bsis of other beautiful stamps and coleciors Buppies
inchuied. Mystc Stamps. 551, Camgen, Maw York 15316

LS. COMMEMORATIVES nongr JACKIE ROBIMSOM ard
1560 0L YMPMC GAMES. 2 licst day ooesrs on iovely cachedsd
envdlopes 571.50 K.M. WALSH, Bar 308M, Tuckahos, WY
10707

FREE Gilt With Cuabty Approwals. Chapmans, Box $87-(z,
Galesburg, Michigan 48053

GREAT Gift froe with 15! purchase—tina Unibed Slalas
Bppiovais and want 18 Servce. Send 15¢ for h.rlailng. Tha
Siemp Bouligue, Box BEM. Whesing, L 60080

WOW] 50 AN CiPerert Carmany - 106 Supsr oolection of
penuing German Commemonabyves. Desnitaves, Alrmaia, Hgh
Vaiyes. Froe Big Cataiog, Also Firs stamps from awr appeowal
sarvice, Buy whial pou tike, Retum balarce promptly, Send 10¢
today! Thank You, Jamesicwn Siamp Co., Depl AT2PM,
damasiven, NY 14701

INVEST in Rare Slamps Send For Fres Booklet Josepn
Kardwed, ing., Dopt. T78-Phe. Cripng, N Y, 17957

FREE Wholssale Sogies ara Plais Block Pooe Lists. Six
.dg Plate Blocks §1,00. AMPBCD, Box PS06EF. 5t Lows, MO
E3138

ABSOLUTELY FREE- 50 different Boitsh Colorsss COM-
MEMORATIVES. Approvals. Gobestamgs, Box 690, Saco,
WE D472

BREATHTAKING Beaubiful. 50 Difasan] ming Monaon pie-
laridly commgmoratives only 51 50 with mint complele sat
approvan Pagoda, Box 132P, Sxney, Ohio 45365,

FREE 40 ymar o German of Japansss banenots
Approvals, Bon 142TPM, Beiftipwer, CA 30704

WORLD cons - 5 diffemsnt cousttes - ordy 5200 -
Codectons. PO Box 20000, Depl. 158, Sen Arons, TX
TaEEy

FANTASTIC Con Buys' Calakg $1.00 [Refundable;. A.
Barred, 1108 Johnson S, High Ponl, NG 27262

BINOCULARS, TELESCOPE
MICROSCOPES, MAGNIFIER

SPACE-AGE TELESCOPE PLAN. ®'s & "4 i refractky
type. Portable, weaghs S0 e fully sssambisd with tripod
Mane A pourssd. Photosopy of he anicles are avadabie o
5375 Send oroer o Popular Mechancs, Dept, PUWCT, Boa
0%, Padio Caty Biotion, Mew York. MY 10101

CAMERAS & EQUIPMENT

BARGAIN BOOK: Serd 15c credied on 5500 omar,
CENTRAL CAMERA CO, DEPT #3372 230 So. Wabash
Ay Chicago, L. 60604  PHOTOGRAPHIC
HEADGUARTERS BINCE 1899, (312) 427-5560

PHOTOS & PHOTO SUPPLIES
KODAR Fam Free!t Cougons For 100 Rolls - Any Sae - Jus)

515,00, inquines Weicomed! Kaya Sakes, B Inclanhill R, Now
Fasrtald, CT D8E10.

FREE Book. Prophat EBah Coming Balors Christ, Megeido
Miggion, Dwpl &1, 481 Thursion Aoed, Pochesior, MY

14818,

EXCITING [ Maltz s Poycho
Cytomatcs, $4.00 postpasd. Send Lo: Codez Fesearch-7,
513 Ferry B1. Salermn, Oregon 87301

400 BELF IMPROVEMENT BOOKE| Froe Calalog’ Fush
Long Stamped Ervelope tn: Golden Pubicatons, Box 18383,
5o. Lake Tahca, Caill. 95708
“NIT CAR ENCYCLOPEDIA, authorialve, concms, Bocu
rate repoting. $9.95 yearly. KCE, 516 SE 25ih, Topeka,
Kanzas GEH0S5

450 EMLIMGHTENING PUBLICATIONS. List $1.00. Bridges,
Bon 44170, Hofpaood, FL 33083

HOW o Prompes in R on o Dap Teersps, With

Human Compuimmomics ™ Practcal Book Tully sxplains. Sat-
slaction Gnearmnieed. $4.50 Postpaid., Check or M.O., (MY,
Simia pad Saes Tl Clencey Troupe's Multdine, P.0. Boa
12 Buffalo, MY 14205

PLAYS, SONGS, MANUSCRIPTS

WANT Your book publighed? Laarn how wer publish, adver-
bed. prosmende, distrEnste. All Subshcia. Frog Doniost PRI
vantage, 516 W, 3410 Sreat. Mew York City, 10001

MUSIC INSTRUCTIONS &
INSTRUMENTS

POEMS St To Musc. Mashyifia Music Productans, Bad
40007 -PM. Mashwile, Tennessos 37004

WIOUIN, Guitar, Banpo, Mendoln Making Matenais. Acces-
satied, Books, Pano Tureng Kits, Cxalkeg 51,00, Internakiona
Luitwers Supply, Box 15444, Tulsa, O 74112

- Sence 1921, Detald, "Sawing MNows,
Mussehl-Wesiphal, 130PM, Delevan, Wiseomsin 53115

FIANDS, PLAYERS, PUMP ORGANS, Retuil and ropmr.
Catalog of "How-To” books. $2.00 [refundable). Veaisl Press,
Waglal 11, Naw York 13850,

SUPER-SBAVIMGS Guitar Stings, Accessones, Chects
Podals, Microphones, sic. Froe Catslog. Supar-Save Music,
B0 Sd, Worgandion, MC SBERS

FREE Cmaiog' Has and Compleied. Hemechores, Ham-
mered and dulcimers, gutars, barpos. mancglng,
Hughas Dwicenars. 4410 Wesl Colfax. PM, Demoer, Colo.
BG4

ACCORDION Top Brands. Cordovox, Buy Deect. Tremen-
gens Discounts Trades acoeplod, Fres brochure PR,
Accordion-C-Aama, 168 Wikl 19h Siroel, New Yok, NY
10011

FLAY MUSIC BETTER Svough understanding Choms as
used o creala “Musical 1deas”. - FREE INFORMATION -
Music Leaming Systems Publishing (TPM). RC3. Box 142,
Cwpan, NY 14760

INTERNATIONAL Catwiog valuabée ¥ Makers. repairars of
sinngied irgtruments. Impoed woods, paMs. ACCeSsOMEE,
witz. Fing German-made wolins. volss. celos. basses and
bows. Send 26 lor catalog 10% Credit Corlificaie wel be
enciosad, interrabonal YVicln Company Lid., Dept FO, 4026
W. Belvoders #Avg,, Balimore, MD 21215

BAGPIPES - 360 Up Drochuren $2. Whoaast o817
Camercn, Melourra, FL 22001

PLAY GUITAR WOW! Complete coursa + 100 Popular
songs, chond finder, Book of Knowiedge and Gustar Tune
§6.00 PPD. Catco indusiries, Depl, 12, 1058 Roswell RD,
Carrcitton, OH. 44615

FLAY GUITAR 1N 7 DATS with "GUITAR BODKS" meth.
od. 100 populer songe plus BONUS. GUARANTEED Galis-
lBoton. Send $4.08. Golden Years, 3323 102nd Ave. NE,
Ballevus, WA BBO04

FEMEMBER WASHILE BASSEST Waven recagagned
ham! Mow two-sinng. tunable, Easily constnacied, pliyped.
More information SASE. compigte plane 57,50, inslrucbonal
lape %250, Moming Star Muse, Box 12117, Boulder,
Coiornde BX303

ELECTRIFY Player Prancs, Pumg Ongans Guichly. Insa-
pensivaly with Lee Silent Sucton Unts. Write: Lee Musie. .01
Box 308F, Cutwer. Cregon 8TTH

PEMMY! Approvaly’ Aegardiess cetalogue! Kioater, 4164
S52nd 5t , San Dimgo, Caid. H2108

UNITED NATIONS 3 Complete Min Seis 25¢, Approvals.
Cormetia, POBR 1503-M_ Laks Placid, Flonda, 33852

S0 DIFFERENT Cid U.S._ between 1861 and 1939 - §1.00
Ed Raush, 423 Shepard, Manshield, Ohio 44007

OLD US Samps on Approval Chesber, Box 1535503,
Philadeiphia, PA 18111

WORLD Wiis Stamps mounded in books on approwal 2g
and ¢ TAUST STAMP COMPANY, F.O Box 100-P.
Jamaca. MY 11435

REBIND YOUR DAMAGED BDOKS, With & lew cammon
kxods and & homemnade book aress (plan Included] peull b
Bbibe b bandie gythng bom m kkem hings 10 8 complata rebird-
g, of artcle as il appeared i P avptablp tor
$1.75. Send orders 1o: Populer Mechanica, Dept. PMCT, Bar
1074, Radia Cay Sta., Mew Yo, MY, 10101

BOOKS & PUBLICATIONS

SPARE Tirma Profds. Make Money Wirking The Wanl Ads
Decovr Exparl's Secrals. Osality Paperbach, Guaraniesd.
Froe Detads: Box 33434, Saptle, Wa 98133

FREE Surpree collechon sanl with approvals. Gould, 1]"?
Unign, San Francasco, M123

FREE 220 United Siates And Workiwids SImmps, Approv-
ala. Stamps P, Box 1427, Belfowsr, CA S0706

100 Diflerent U5 o5¢. Approwvals, Gradiey, Box 4259
Mafiothinn, VA 23113

BARGAIN 100 Word-wioe Stamos 25¢. Guaity Approvala
R. Parar, Box 143, West Broakbeid, MA 01585

152 FOPULAR MECHANICS

HE THANKFUL FOR YOUR TROUBLES Booklel 51.00
posipand. Updegrall Press, 2564 Chesoden, Loudgeils, KY

SELF-IMPROVEMENT

SUPER WEMORY, Fast Easy. 55 58 Charles Boona, 425
Ashion Gredn, Newport Mess, VA, 23802

SCWL EUBLIMINAL “audic” tapes - POSITIVE SELF
ACHIEVEMENT- afiminais wingh!, stress - GAIN heatit, con:
fdance. Aelgase ULTIMATE SUBCOMSCIOUS ABILITIES -
discover TOTAL CONTROL of your life. EXTRADRDINARY
papulnrtty over b , Fige rochure, whiveraily shudies -
MIDWEST RESEARCH, 5515 Hightand Road, Suite 203-22,
Pontac, Michgan 48054

SUCCESS Secrels, How To ARmacl Oood Luck. $8.00.
Hoathes Workd, PO Box 1327, Semi Vahkey, Calll. BI0E2

EDUCATION & INSTRUCTIONS

“BURYTYALIST S Book Catalog” Rush 5700, Ken tiaka,
1202], WeDoaak, O 444370355

DUT-08-Prind Books Foure. Send Wania. Bockiook, 51
Hapis v, Warwick, NY. 10800

PUBLISHER'S OVERSTOCKS, BARGAIN BOOKS. 2,000
Tiles, all Sutyectsl Fres Colaiog: Hamdlon's, #8-51
Clapboard, Danbury, CT DES0

WELOING TRAINING. Basic and Advanced ior Major Pro
cassas—Ans (Suck). MIG, TIG, Gas, Pipe 2l processes. A
non-profl Benooi. Approved fof pligithe welerans. Accradited
mombe MATTS. Approved Oheg 70-12-0064 HT. Wrils o
school bulstn and course schadude. MOBART SCHOOL OF
WELDING TECHNOLOGY, Box 82, Troy, DM 45373,

(Continusd on nart pags)




EDUCATION & INSTRUCTIONS

UNIWERSITY Degros Magiers, PhG's Admmail §1.00. Full
Dedass  Lewss, 48 Rose Crf, Mursery Road, Pwonar,
Micidieser, England.

REPAIR Colaman And Othar Cutdoor Camping Equipment.
Lagr How In Your Soare Time, Proven Home Shudy Metod.
Accredited Bohool Seng For Ful Dtails Mow! Modam
Schoots O Amedca. 2638 N 8t Street, Dept. PC, Phoenia
AL BS006

AR-CONDITIONING Know your system. rnarmas parts. dia-
grams, hunctons dagnoss. $1295 BNW SERVICES, Box
2179, Sping, Texas 77383

FREE CATALDG — LEARN AUCTHINEERMGE Full ard
parial scholaralegs aviilatse, Mashvile Aoction Sohool, 213
E. Games 51.. Box 180, Departrrtl 2. Lawrencebueg, TH

BOOKKEEPING Or Accouniing! Easy home-stady plan
prépanes you guickly [o do your own books . or othere.
Approvad hof Vedédans, Frid “Atoountng Career Kit © Wiin:
Accounting School. Depl. FBCCT. Mewport Beach, CA
MG

TFINANCIAL AID lor High Schoo Serers, RESULTS
GUARANTEED. Wrie: Scholarshp Ressarch Agency, Depr
44, Box 1173, Mounkansida, N J, D7982.

DRAFTIMG 15 B preal carsee! Men, women ho privious
OEpENEBNCE OF GRecial 13I8t neaded. YWa N you 1 home
spane e Gl free facts. Wnta. Norh Amencan Schoal af
Drating. Dapt. PBCAZ. 4500 Campus. Mowpad Baach. CA
B26E0

“JET/GAS TURBINE CAREERS!™ Momesiudy tourses —
theory, masfanarce, Owvarhaul — Establehed 1957,
AMERICAM JET SCHOOL Cepatment PM-1 Darty
Montana S9829. (406] 3482100

SEAYICE KEYBOARD INSTAUMENTS Pano Tuning -
Ewctranic QOrgan Seriong, ACCREDITED MHSC - Free
Booklel, NILES BRYANT SCHOOL, Dept. P, PO Box 20153,
Sacramenio, CA 85620

REISCH WORLD WIDE COLLEGE OF AUCTIONEERING.
M. World's Largesi-48 Years Term soon, Free Catalog
Approved for VA Modem Auchan Library " FREE" wilh armll-
ment, 5154335342 - Col. Gordon E Taylar, P O Bax 848,
Degt. 78, Mason Cry. 1A 50401

BAATEMDING - Bar Manesgement Hame Siudy. Bartendng
Traning. 3843-C San Farmando Foad, Gendale, CA 91204

UNIVERSITY DEGREES BY MAIL Programs! Bachelors.
Mastpm, PH.OE . . . Free revealing details, Counsalmng, B
J17-PM7, Tusen Cahformia 92880

EXTENSICM And Posi-Graduate Awards in Priosophy. A
Sclence. Batanic, Medicing, Homeopattry, Aagoncs, and oth-
ors. 30 subsecis Curricular freg (ainmad 5900 refurdabie)
Regisrar. Sussax Covege of Technolagy. Highieid, Damaha
Bussen. England

RADIESTHESIA, Radonics, Dowerng E_5 P. Courves and
Equipment Mustrated Catag 51 00 (refundabla) Eslablinhed
27 yewrs. Depl. PMAL Beuce Copen, Highield. Daselsl
Sussex, Englang AT TEL

LEARM dzinop or meaikes. Apconds, lapes. sgupment! Fres
cataing! Drawer PM-400, Fuidoss. Niw Movco S8345

AUTOSPGGESTION, Sleap-learming raadquanens! Tames,
reconds, booxs, Gigantc catalog free. Ressarch Association,
Bor 24FM, Diympaa, Washinglon 88501

DETECTIVE Prolessicn, Easy homa study, free ba-tack or
lmpsd pin, cortificabe future, Prolessaona! imvestgators Tresming
Schogd, Dept. GP, PO, Box #1256, Los Angoles, CA 50041

INGTANT MEMORY . . . NEW WAY TO REMEMBER Mo
mamorzation. Refease “phobographic” memory, Forget noth-
ing| Liwmbes sxtraordnary knowledge. talents, ESP. Immed:-
ato rsauits! Fre indcematbon, ingtitute of Advanosd Thinking,
B4EPM Vhalapar. Pacite Palisaces. Cavlornia BT

COLLEGE DEGREES BY SPECIAL EYALUATION of
EXIETING Crodits & Job Experionce. Fast. (874) BE3- 1T
Write: Box 13151-M7, Columitas, Chio 43213,

ACCREDITED Cobege Degrest Mail.  Dwlails.
GRADUATE REFERRAL SERYICE, 3000 Sants Moraca
Blvd,, Suste 17PN, Santa Monica, 8 50404

CLOCK AMD WATCH REPAIR Books. Fres calalog Mool
American, Box 7T-ATA. Fox River Grove, Illinos 60021

LEARM Bewing Machine mpainng. A profitabie Trade, Easy
b lmarm. Froe delally. Sewmg Centée, 187 FA, Aochels, GA
31078,

BE A DETECTIVE. Free Information -Egupment, Global.
Baom 151, Hangwar, MA 02339

ELECTRICIAN. Learm af fowne it Spans U with no prilv:
Ous experience |naalabn, Mrmenanos, consination, gt
ing. heating, air concicning apolicatons. Get s lacts. Write:
ICE Ewcincsan School, Gept. PBC3E, Scranton, Pennayivama
18814,

USED Cowaes! Boaka! Lists 252 Smihs, 124
Marbarough, Salem. Massachusstis 01870

TYFEWRITER Repay al homa Moneymaxing Caresr
Typawriter Ingt., 1474 Crooks, Paberson, N1 07503

COLLEGE DEGREES By Malll Accvedied Bachsiors,
Masters. PhD's. . | Wo Classes Free informatan, MARCM,
Bow 45808, Tulsa, OK T4145.

COLLEGE Schosarshuns Availibis!® Write: Assist, PO Bow
B536PM, Milcres: Cenlor, CA S0006-6536

HAMDLE YOUR QWM LEGAL AFFAIRS - or start @ new
carges. Corporations. Wi, Real Estate, Dovoron, Conirkcls,
Lawsiss . . . muoh mors. Acchedied PARALEGAL shogram
instrucied by aftomeys - bome Sludy. Free Calalog
SOUTHERN CAREER IMNSTITUTE, Admimsiration, Dvawer
2158, Boca Azlon. Fionds 33432, 1305) 368-2522.

THE TEACHINGS OF JESUS MADE SIMPLE ~Souwi Win-

e’ s Memw Toklament” Send 38 5. 4G and Assoountns, 565
Hewill Sireal. San Jacinga, Cakl 82383

WELIMNG RODS, Learn the Pmpes Rods for e Proper
Jobs. Semd 5000w M Eshkibel. 55 Souln Eden. Sault Sie
Mara, Omigng, PEC SMN4,

BOOKS - Eneigy. Heath, Crals. Homa Improaments aic
Freq Catadogua. BookCellews. PO, Box 3538, Pillsburgh. PA
15330

LEARN Mpchames O Sirass StrainSirangtn OF Maierias
Practcar. . . Eawy ... Proiftable Wrin Toach-Asd, Box 1073
PMF, Scoottsciabe Arronm BE252

BUPERVYISORS Powertull Tecrgues To Make You Super
Manager. Tricks O Trade From Jersrans 01 Producton B
fims, 54500 Brdgewader Inshituvie, PO Box 5075, Eugene,
QR 97404

EMPLOYMENT INFORMATION

AUSTRALIA - The Word! 50000 Jcbs! Top pay. Transpar-
tzhon Compuberized repors 5200 Jobeorid Box 6ETE.
Cypress, GA 30630

RIVERBOATS - Tugas 1op pay. Mo exp. needed. For mio
serd 370000 Manne Emgloyment Servce. PO, Box 207,
GCantral, 0 47110

JOBE OVERSEAS . | (inchding Alasks | Free Detmis,
Giobal Emgigymam, Box B08-PM, Nahoral City, Casiornig
B2050

ROCKY MOUNTAIN EMPLOYMENT MEWSLETTER'
Coiorada, keano, Montana, Wysmingl! Current Cpenings —
Al Qecupaional! Fres Dotals . Inparmountain-L. 3506
Birh, Cheyenne, Wyomang 82001

WEEK ON, WEEK OFF! Ofchors Offipids infiormarion
£5.00. UNCO, Box 17103, Pensscald. FL 32622

JOBE Owerstas-Bag money Kl $20.000 1o $50.000 plus
[ar year. Call 1-T18-842-B000, Ext. 360,

TRADESMEN - $28.00 + Work m noeth. Musi jn Linion.
Sand $10.00 Mongy Oroer o B. Dales, Bos 3318 Stabon O,
Edmeantpn, Canada Tl 2K0

OFFSHORE JOBS] Latest imonmatan! Companies now hir-
gt Berd iong stamped onusiope to Ofehora Gudes. Boa
A4TE - PR Bilox, M5 35537

JOBS: COLORADD, WYOMIMG, UTAM, IDAHO, MOMN-
TAMA! Computanzed newslster with 200 new jobs aach
woek Fros delsfs MOUNTAINWEST, S@5-PM Cangon,
Logan. UT B4321

WYDMING JOBMARKET REPOAT Energy Boom Jobs
Serd B100: Box 10484, Jackson, WY B30

FLORIDA EMPLOYMENT WEWSLETTER. Complete
Skl Coversom Weekly Al Qoropations. Free Details FEN,
Box BASPRL Jufster, Floreda 33438

JOBS! THOUSANDS of choice apenings i all pads of ha
country. Learn how o gat &nd keep them. Fres detads. Norh
Couritry, 6362 Floyd Way, Mica, CA D5454

OWERSEAS Employman . . 520,000 - S60,000 - . Free
Fapan! Empicymant, Box 20064-AG, Indisnapoks, Indiana
qh22e

AUSTRALIA WANTS YOUI Jobs! Big Pay' Faid Transpor-
falion!  Newss!  Handbook—32.00. AUSTRALIAN
INTERMATIOMAL, Box 18107-AG. WASHINGTON, DC
20036

FOR INVENTORS

PATENT AND DEVELDP Your Inwenlion. Regutensd
Patenil Agedit gnd Lcensed Profestonal Engineesr. Send ko
FAEE PATEMT INFORMATION Every Irveror Shindd Hawe.
Fichasd L. Milier, Woohworth Buiding, 233 Broadway, Suite
IE1208 New Yor, MY 10007, (217) 267-5252.

LEARMN How 10 oflar your irvention 100 S or homngdg Fse
Boole! Culimnies procadurss,  Foystly rales, reguirsments.
Kassior Sates Comoration. C-5-FL Fresmant, Do 43420,

GAME AND TOYS INVENTDRE. Cwr Europman cheris
want nevw lamd for 186384 producton and sales. Royaliss
and annugd MIMEmETs QUBIRIMBed Jnder our Bosnas ik them.
Contact RIVAWILL iwC.. .0, Bos 187, CITIPOSTAL. 207 E
B5m 51, New Yors Gy, B.Y, 10028

THINGE Ta imeanl Imveniors Clug. Baax 1961 1. Fayetioviie,
Crig 35118, Frae Indormatan.

NOMPROFIT Foundation helps inveniors. Wioest range of
senvices. Free recording forms. Free svaiughon Afilated
Irvpmicrs. Foundation. 504-B, dpwa. Colorads Springs, CO
80809

INVENTORS — Undpd States Patert Ctfica Soarches.
Fatar Developmen! Engnesnng and Markatng of your
Irventang. eeas wadh manglaciugrs confracts. Sand for
FREE INVENMTION CERTIFICATES and Invennon inkma-
ton. Servrg Invendorns Siece 1048, GEORGE SPECTOR,
LICENSED PROFESSIOMAL PATENT ENGINEER, Formar
UNITED STATES PATENT OFFICE EXAMIMER - 3815
Woalworth Bulthng, Mes York, 10007

U.E. PATENT Céfica Seanchas. 234 Broadwey, Floom 3515
Maw Yook 10007, Free Imvenion cedilicates

PROTECT Yow Imventon Pegsiewmd Patert Afiormey.
Mary Yaurs Exprrsnce, all Figlds. individual inanlors Prob-
loms Given Special Consderanon. Vary Aeasonatls Charges.
Wirite Yor Free Information. Paul H. Galagher 2530 Crawiord
#Ava, . Evanston, IRnos 60201

AEGISTERED PATENT ATTORMEY Washingtn D.C.
Subort. Dorald A Kettestngs, 414 Hungedord D,
Ficaciville. Warytand 20850

PATENT T ECONOMICALLY! Frise Dwtais M. Fanes
2008 Fondulse. Richmand, Ya 23225

INVENTORS Patert Your Invenlion Free Indinl Consulta-
b, We are Aegeiered by the LS Government Vicsir ).
Evars & Co. 4837 Easiern Ave., N.E., Washingion, DC
ED01 8. Since 1598
TPROTECT YOUR INVENTION. Fegetered Pawnt Afor-
mey. FREE Prelemmnary Review Of Youwr Cescopbon Bos
J92PM, Millwood. NY 10546

PATENT YOUR Invennon Your5ail| Marpensaly! Hetrsd
Examinar, T400. Washirgion, 0O 20044

TERAS pobe-laient Slassiieds-53.00 sach. Choose, Hous
on-5an Anbomo-Austing Jobs, PO Bax 20000 Degit. 138,
San Arpnio, TX fB229

ADDRESE kst af &0 il-drilling and meplorabon compames.
53.00 to. PO Box 4097 (0-4), Deabom, Michigen 48128

FIRST-HAND tntormabon From Expenanced Invenior on
Successhily Mareling Your inventon. S6.00. Light MNSA.
1B Wenus, Saccarmern, C8 S5825

PATENT Agant. Appacabans. 630 Barwyn Auanwa, #4407,
Chicags. S0624, (318 7682474,

OFPORATUMITIES N ENERGY Cweioping Odl-Gas-Coas
Elecirz Produsing Ared, Sportsnan’s Paradisa. Informatan
3500 NDESCO, P.O. Ban 1030, Dept. 202, Jamestown, MDD
58421

CANADA'S NORTH; wharg {ho jobs are, how to ped them.
Bord S8.00 b0 Dwwct Publcenons, 105C-504 Main 5L,
Winsipeg. Maniloba, Caneda, IR 188

JOBS! SOUTHERN EMPLOYMENT MNEWSLETTER,
Guaranrsssd weskly coverage of amend [ob apenings through-
oul the Sauth. All aocupatons. FREE details. Personnal, Bax
11783 (0, Winston-Salen, Moett Carphing 27108

COAL MINE OPPORTUMITIES. How To Helg Prepars
Yoursall. Send $5.00 to; Coal Py, Box 115, Dakiend Ciky,
ind. 47850

SAUDI ARABLA — High payng, pood benehts, spemngs &l
tmicls, Complgin bsf of 400 « U5 Companias, 510,00 MHE
Reseanch, Ban 137126-PM, Wichia, Kansas 67213

INTERMATIONAL COURIER No arpenance requared.
‘Workfwale iraved. Top Pay, Infomaton—3$10.00, Dapt. P,
Box 855, Ridgeliakl, MJ OTE5T

EMPLOYMENT WANTED

ARE YOU LOOKING FOR EMPLOYMENTT Try our Clas-
shird Section’ I costs onfy §5.25 par word. And. if you wish o
nn &l o paan ol wour & in Dol cacsal lethers-you Can 4o 50 for
as ke 88 51 00 pe wood adoteaal, S now’ e your Al D!
POPULAR MECHANICS, CLASSIFIED DEPT. 224 WEST
5TTH BTREET, NEW YORK, NY 10019

HELP WANTED

INVENTIONS WANTED

INVENTORS: Fres informaton on offanng your nvanbion
o sale. Kessiar Sa'as Comparation, C-5-1W, Framont, Ohio
43420

INVENTIONS MARKETED| Cash Foyalbes’ FREE INVEN-
TION PROTECTION CERTIFICATES. George Specior
Maridpciurers Represeniatves, Woolworth Buiking, Now
Yok, WY, 10007

IDEAS, INVENTIONS, NEW PRODUCTS WANTED!

MARKETIMNG Assistanon available 1o mdhndusts, lincenans.

Universilies, comparms. Weibe ot KE-PR
INVENTION MARKETING, NG,

TON Smetdiodd Breet

Priegtaargh, PA 15222

INVENTIONS WANTED, FREE CONSULTATION MO
IDEA TOO SMALL. Desclomne ragatration. Potental Sash of
royafies fram manulackurers seeking new deas, For fres
iMlprmation on how b0 register your ided. call or wrie
AMERICAN INVENTORS CORPORATION, 55 interstate
Drive. Dopt. PAL West Sprngliaky, WA 01089, (413} 7275376,
A Fen Baged Marusing Company

REAL ESTATE & FARMS

FREE! BiG SUMMER Catalog! Cwer 5,400 counbry propee
gy deacribed, potured! Land, larme, homes, businesses,
recrealan, retvemeant values’ Sedected BEST of hundreds ol
oifices All Across Amenca! STROUT REALTY, inc. PO, Boa
4528, Dept. 5800, Springfaid, MO 65808, Tail fres 1-800-
&4 1-4266; in Mmoo call colect: (41 7Tp862 4403

{Conlkusd on faxt pags)

OYERSEASIN Ofishore, Onshore!l! Repon 53, . ICA. Box
Ta542P. Houston, TX, 77273
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REAL ESTATE & FARMS
froem

MNEW .. FREE _ . SUAMER CATALOG! Top reai exials
values coast io coast! Please apecty typa properly and loca-
bon deswed UNITED FARM AGEMCY, 612-PM West 4Tth,
Kansas City, Mo. 54112

LAMD 25A Condirenial WS For address o obban com-
phate details. Send §5.00. stamped anvelops. Lasal, Bow 212
Neoha, Litah 84053,

OZARKS: Scenic; Peacalul, Cisan Ervirpnment, bnlerma.
T, Limbanhowsr Realy . Boa 150 Willew Springs, Missoun
B5TRY 4174662764

HUNTING, FiSHiNG PROPERTIES From 347 10 5107 per
Bore in Canada' Seod For FREE CATALDG. irepstmict
posential, 2 yesr exchange priviega. Canadian Estate Land,
Dept. 23C, 2144 Yorge 5t . Torordo, OmMara, Canada MIP
2ET. [418) TAS-4556

CALFDRMIA, Acrmage Lots, §40 down, 340 montihly. B
35201, Los Angeles, BOOAS

BUY With Mo Moy Down, Farilastic Book, Sedmd 5558
Bax 10487, Tampa, I36TI

BOMEY BAVIMG TIPS When Buyng Real Estate, $3.00 &
Millat, ALRL#], Box 478E, Clinton, |ndans 47042

EXPORAT-IMPORT

+ 2500 “Fast-Sallars.” Free Brochures| Bafrightco, Bor
9130857, Cleeesland, Ohia 44101

PLASTIC BAGS

ALL Sizes. Byy Bmall Quanibes, Free Cataiog, Gaket,
B157-C Colbagn, Yan Muys, Calit. 81401

BUY IT WHOLESALE

iﬂﬂmnmﬂmnum including

SAVE! FREE CATALOG! Motorrycle, Snowmaobile. Small
Engine Pads. Woodsioves, Log Spimers. Energy  Homs.
Menuiscturers Supply, Boa 157-PM3,  Doichmster. Wi
SET

AMNGE, JEWELRY Priced 130% Below Rsa? Caialog
§1.00 (Redundatde). Arkapn, 35 Washangion, West Warwick,
Al G2BE3.

400,000 BARGAINS Below Whioledals Many Froe! Lsgui-
dations . . . Closeouts ., . Job Lots . . . Single Samples. Free
mmmwmm—mm
Michigan 48423

CLOSEQUT Juwaly 55¢ dozen. (Caialog 25¢). Roussals,
1071631 Dow, Anington, Wk 001 T4

MHWRWWMWMFH-
o8l gQuality. Dwoourt prices. Cataleg 51.00, refundatrie
Yankes. Box 28 Thompaon, Connaciicut 06277

WORLDWIDE BARGAINS: Impons . . . Dvopshep . . Close-
outs , ., Freetsss . ., Suplus . . BASE, Mamess. Box 1717-
P, Highland, indianes 45322

BARCD Typa Founders. Type and Rubber Stamps cate-
oge, Mail §1.00 mefundabile on brst order, Z37 5. Ewergreen,
Bansernille, BE1086.

SELL Aupber Stamps for us. 50% Discoun. Hodgins, Box
587-4, Bateven, WY 14020

OFFICE SUPPLIES

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTESING, Bookiat shows you how o slar your own buse-
ness with Clessiied Agwarigng ONLY $1.00 FOR BOOK-
LET — {5200 coupon refsidable with frst coder). WE,
EAPPEL, POPULAR MECHAMICS, DEPT. P, 324 WEST
STTH ST., NEW TORK, NY 10019

TREASURE FINDERS

FREE Biuyer & Guice. Garreni Dedectors, Dept. PMB2, 2814
Malional, Gardand, TX 75041, Toll Fres 1-BO0-527-4011,
[Tomas) 1-BO0-442- 4088

FIND Lot toire, jewslry, buned reaswe, goid nuggets,
e, W Powolubionany palsnled deleciDd Bnalyles Hects,
tremmendous FRAge. D ground pickup. Fres catalog. Gardener,
AT20M M. TIh Ave.. Phoeni, Angzona B5013

TREASURE- Locaie quarisr mibs gy wilh Liire sensitue
lpcald - brochure res, FAeseanch Prodecis Box 2702710 -
AMAL, Tampa. Flonde 13688

GOLD, SILVER, coins, rolcs - Ficd wih prague patecded
I lindder umits - Mone boltar, kw ptices. Fres nforma-

PRINTING PRESSES, RUBBER
STAMP OUTFITS

ton. wie: Techna, Dept C3. 11900 Mostana Avenue. E)
Paza. Texas FOO35

PRINT YOUR O'WH— Panting prasses. byps. Suppes
direcl bom laciory, Send §1.00 hor catalog and samples 0.
Kalsey Co., DM, Mardan, Conn. 08450

TYPE Fonts. Hang Printing Presses. Supplins. 120 Pages
§1.00 Dedoctibee lirs! order. Acme Type, 1720 M. Mashieid,
Chicage, BOGZI

COMPLETE Rubber Stama Chitfils. Supples Same day
Ermprmant. Sign Engriving MWachings, Wholesals Catalog
31.00 Deductible. Siar Stamp, 1720 M. Marshfeld, Checago,
BE22

PRINTIMG Presses. Type, Supphes. List S0c Tumbaugh
Primers Bupply, Mechancsborg, P4 17055

TYPE v probng. Cataiog §' 00 deductibla 150 order.
Cruneer City Type. ALD, 3, Box 1348, Homeyteook, Pa 185344

MANUFACTURE Rubber Stamps. Reguler and Pra-snked.
Catalog 1-500-851-4945 Jacksan, Brownswille Ad., 51100 k1
Yarmon, 1L E2864

PHOTOENGRAVING Cuts Mada. Deiouise, Baa 108, kip
Terace, Mew Yo 11752

QUICK Copy Printing. Low Prices. Write: Mabomeude, 614
Harth Main, Bioarminglon, (Hrois 61701

PROFITABLE OCCUPATIONS

TECHNICAL WRITERS make tig monay! Free Sotals
TekPubs. Box 2458-F. Ovavilla, CA 95865

REPAIR Lawnmowers. Ihousanas of pans ehd 1008 Wiole-
sala B8 35¢. Elwangers, 16 Canal 51, Pod Jerwa NY
1377,

FAEE Calaipgs. Fepair an Condboning Reingerabon
Toois, supplas. Rl iInstructons. Dooién. 2006 Canbon. Datas.
Teass 75204

FT. SMITH Auction School. FL Smith, Ang. T2303. Resident
& Homa study, Vetaran Approwed.
PLASTERCRAFTI Frofiabia nome busingss. Mokis avail

mbig. Dwinds: Lynnetts, G351C Menror Pare, Weotor, Ohio
A0

SALESMEN-DISTRIBUTORS

MAKE EXTRA MONEY DURING YOUR SPARE TIME!
Shiow our Mew Line of Catendars, Pens and Popular Advers-
irugy (Gt { bzl firrms:. Prameet, Irigsndly smrnce from smiall fown
AAN- Covrgany in our Tled yoar. Mo imeestren or collec-
fons. Weskly commssaom. Be your own boss Full 1me
potential, No sxpenence recessary. Wne oo Frank Buckiay.
NEWTON MFG, CO., Dapt. PMCT, Nowton, aowa S0

LETTERHEADS. ¢ Colors, woenv. §17.50. Low. 24 Post,
Newdtundiand, h O743%

BUSINESS CARDS (Raised Printing) Free Samples. BG,
501 Bapling, Glenshaw, PA 15116

SELL SENSATIONAL LOW-COST PRE-EWNTHY FRO-
TECTOR v Automobdes-Buidings. Excepbonal Chetnbulor
margn Mortbwesl Elociie, 3019, Box 1048 Mitchell S0
STR00-1048

BAYE PRINTING 533 — Top (ualty—Low Frces. Send
188 Claes Posiige bor Frea Proe List Discoun! Coupon. Fiteh
Graphics. Bax PAAS0F. ARara. (GA 30328

FREE Cataiog Qualily Prinliag Lowes! Prors, Fact-Finders,
Irwgad Ave., Poughkeesss, New York 12601

AGENTS WANTED

PRINTIMG Advartanrg Saesmon— Excehenl money mek-
iy adaling sallng Decrvomania Name Platea, smal quardi-
. Advariising Speciafies, sqn letlers. Free samples Rakco
KL, Bosson, Wass 02119

GIFT SHOPPING

MOMTHLY LETTERS FOR CHILDREM Three To Exght
Yaars Oid From Lovable Uncks Toby Send Childs Narms.
Age, Address, Parents Sames And Ten Dolars To: Uncie Taby,
Bas 163M, Lake BT, IBneos BODAY

WYLON Ciub Bag. Opens wio lame 1708 =110 « 5l
eluly bag. Made of sturdy blug nylon, Gresl for beach, campang,
o ceamnight trgs. 37 98. Salishecton Guaranised. W C.
Paschian, 13014 W. 671h Sirset, P.O. Box 3584-Dept. PR,
Shawnae beesion. Kansas GE203

CLOSEQUTE! Discounts! Below wholesals! Freetses!
Sampies! DON, Box 20N52-PW, Ferrdale, Michigan 48220

mwmmﬁmmcmﬂm
51.00, Tomow Mac. F.O, Box 33XWPM, Anderson.
206

LARGEST Selecthion! Solid Brass Giff Ierms! DISCOUNT
Prices! Send For Brochure Today! $1.00! Ceme Company. Boa
ADVERTISING AGENCIES, ADYV,
SERVICES

MAILING LISTS

MALORDER ADYERTISERS! CLASSIFIED ADVEATIS-
NG CAM BE MOST PROFITABLE AND REWARDING.
FPROBLEM IS TO XMOW WHAT TO DO. WHAT NOT TO DO
COLUMSIA CAN HELP YOU WITH YOUR MAILORDER
PROGARAM. OVER 20 YEARS CLASSIFIED ADVERTISING
EXPERIENCE. KNOWLEDGE OF BEST PULLING PUBLM
CATIOME. EXFERT COFY SERVICE 5§ ALL YOURS AT NO
INCREASE OVER PUBLISHER'S STANDARD RATES
CHANCES ARE YOU WILL SAVE MONEY. WRITE TODAY
FOR FREE DETAILS PLUS YOUR FREE COPY OF “MAIL-
ORDER ADVERTISER'S RATE OGUIDE". COLUMEBWA
ADVERTISING AGENCY, BON 1285-PM-7, RICHMOMND,
INDLAMA 4TIT4

RUBBER STAMPS

DISCOUNTS Brochwrs. Edde's Rubber Stamps, 781
Manio 5t Gan Diego, CA 82105

154 POPULAR MECHAMNICS

CLOCKS, WATCHES, OLD QOLD,
JEWELRY

HIGHEST CASM lior Gold, Jewndliry, Gold Tewth, Rings., Dia-
o, Widlches, Sdver. Plativom. bbail Ariched Todey. Fres
A with anformaton. Chcage Gold B Precious Metsls, 8 E.
Monroe. Dept. 1158, Chicaga. 60603

WATCH And Clock repainrg booss. tools. marenas. Frae
Catmiogs. Morh Amancan, Bon 7T-AT, Fox Pevsr Geows,
linis. BOO21

PROTECT MOMEY, CREDNT Cans, oftws valuabies, with &
genuine lBather  Pice-Pull wallel, Carnol be 088 o holen
Sanstaction Guaramiesd 51800 PP Check. Moneyoede:r
Visa, Mastercard, Dize Products. Box 1432 Canersville. GA
30120 — pddd) ME2-4186

INCREDIBLE mogma® Sell “How To" information books by
mail. Detals: Frasgie, Box 7026, Tampa FL 33873

MAKE MOMEY IN SPARE TIME. Az & subscrphon sales
reprosanative ior wadng national Magaznes. wou Can sam
pehantus oommEsons while leaming me ot of selling
nstruchons and supglisg will be et io you Irea. Send this ad
with your neme and address to. POPULAR MECHAMNICS.
Dot AB-L, 250 W S&th 51 Maw York, NY 10018

BUSINESS OPPORTUNITIES

MPORT-Expon  ooporunity, probinble worid-anda, mal
onder busnass irom hama, withoul Capdal We Bhip Blan b fo
nsk guamirghon Exparence unnecessary Free Rapod,
Mugllinger, Depd. AZTOT Woodland Hills, Catdorma 81367

10 Compames that sl you up compladely™ 32.00. Homa
B Dwpctory, Bos 100248, Chatago, 6l BOG10

TAKE NO CHANCES, Dealwith oidest. most reiiabie firm o
oid gokd Busingss. Eslatished 1904, We buy Gold, Sibver,
Platirnem, Diamonds. Highest Cash Free informaton. Roses
Industrigs. 26-A Ess Madisor. Chicago 60602

WATCHES, Deskciocks trom 57.50, walkman-typs reco
$14 50, Acandia, PO, Box S8TE, Belingham, Washingion
fazar

EXTRA IMCOME Wnoissalng. Mal Oroer. FREE Deteds
Chalner. Box 1587, Lergo, Fla 33540

SELL Books By Mail Profdable Weite. Musgrows- AT
Alus, AR TIE21

MAKE MONEY WOODWORKING - Easy prolits makmg
urugual gits, loys, roveibes. Free detads Wilams. 32K Tius.
Gagn Corm, WY 11542

GOLD

GOLD - Silver Analysa: Rocks. Ores, Contenieabes: Free
Detads. Prospector Labs, P. PO Bax 111, Golsen, SO BDA01-
L1811

ELECTROPLATING Wit gold and silver! Easy 10 Tolow
nsinuctons! Photocogy of sricie &2 8§ appaared in 3 pagt s
of Papulsr Mechanics avidabio for 51,15, Sand oroar i PM,
Dagl PMCT, Box 1014, Radio Gty Sta, Mew Yok, N.Y
10

PROFIT Big, Buying Seiling Throwgh Wa Ads. Prokesen-
gl Scroungers Secrets. Cually Papertack. Guaranised
Detats Box 33424, Seattie. WA BE13I

WANTED: manuhacturer with salss Pawnied Barbacus,
Frypar, Dulen owven combingficn. Wales 5 oo, 2545
Edgarion 5t 51 Pad Minnesola 55117

BECOME FINANCIALLY SECURE Wtolesaling Hundrids
ol A Enjoyatie, Aswaitdicg, Hghly Prabtable Busnass
Maip-Female. Can Start Withou! Iwestmentt Delails, wese
EMWSL, Box 116 PMT, Tomanca, CA. 0507

PRECIOUS STONES & MIMERALS

GET Free Calmhog no s ous roCkioumd, i CuThes, jimriny
imaker, MoDinyst oo crallsman can be without. Fudl of bargains,
exciusve Sams, low pRoes rom Erpest SupDaers and author-
e i e Fenld, Free niow catalog pust off the press, yours for
thi asing, Wi Gregers. Degt. 1. 900 South Asroyn Plowy
Pasadena, Casiceria 91108

MAKE Dwrable Budding Prasiic Easdy Waleiprool Fue-
progd, Eppromical, Bays Laborgiory, 20886 - 2075 Dinwve
Cadaredge, CO 81413

DEALERS NEEDED, iov new stand-up cookbook FREE
Datgils. Wit Pubaghing Compary, (South Main Strest) Degt.
PM, POB 164, Engeewood, O 45352

(Continued on Nex page}




BUSINESS OPPORTUNITIES
(Continued firom

TOUCH UP FURMITURE. O3 Wordd Supplies, Bax 1313,
Lake Worih, Florda 53480

BECOME Tax Comsuftanl Our sfudents sarm §1,000-
E1.000 every tax samson preparng returms evenings. Sl
approved. Matonal Tax Gohool, Monsey 2GP, New Yo
10852,

MAKE Wmonalll MANUFACTURING BATTERIER. Frea
detalin. Evariast, Bax 365, Bogota, k) 07603

MAILORDERS GOLDMIME 11 BS Abroad Successhul
Monayrnaking Methods. . Fres indormation |1 Dgest Press
Assoc_ Ban BRADS, Loa Angeles, CA BDOGD

$1104.08 Manihly For Ten Fowr Work Week! Guararead!!
Homework . . . Stan immedisbely . . _ Pald Daity - Free bnlos-
mationApphcation - AHY, Box 1028-A7, Kalzhao, Hewall
ST

IMMEDIATE PROFITE Using Our Proven Methods. Spec-
teculer Home Wholssaling Opportunity. Fres Detals. VLR
Marksiing, Depl. ZTB2, 827 Raleigh Drve, Toms River, M.J.
ogTs:

ARAAD DUSINESSEIEN Have Mondy o By & Invest Top
Finders Fees Paid. in. MddisEast Assoc., SEEPMY, BEN
Flaxman, Huntmgion Beach, CA $2646

MAKE Aubdwer Siamps. Highly Profitabls Buseness. Frea
DOwtaly. Stampes, POB 22008 (GC), Tampa, FL 33822,

GET RICHI! Setred Law smashes debils—bongs cash mnd
crmill! Dotaila FREE] Yeathia-wB-T, Bilngs, MY 12510

MAKE BMONEY! Spars Time, Full Time. Your Own Carpet
Clpaning Business. Revolutionary MEW Maethod! Free Detsds.
Fug Doctor, Inc., 367 Horan Drive, Fanton, MO, 63024

MAKE HOMEMADE BOOKLETH. Ive aamed $157,000
with mine. Free \nlcrmaton: Falcon, Box 548, Woodville,
Texms 75870

EPARETIME (L5 TRIBUTORS NEEDED, Unlimited Profits)
Proven Automotive Product, Free Delals) WOTALDY, Box
A45T-PR-T, Downey, CA 90241,

WOOOWORKERS - IDEAL HOME BUSIMESS. Free Bro-
chure! Fine Shop, TBP, Wesl Peterborough, NH 03488
oo

ASSEMBLE PRODUCTS AT HOME. Marmy opporiuniies
paying High Weekly Prolits presently availabls withoul imes -
mant. Wita: Businessss, 828 Brighton 111, Beexidyn, R
ok 11236,

PUANGD Tuning guickly isarmed with home shudy CoLmes
Dipoma , Amencan Tumng School, 17050 Talfer
Drrve, Morgan Hl, Calif, 95037,

PICTURE Framing—Profable kil or spare-tims business.
Easy o jnam veth handbook-course *Ouide To Pcius Fram-

iny Proies, * §3,00 Giuarantesd. Fres iraming -supplies catalog
i Jiges, 120-PW Soventh Mosth, Hopline, Minnescls

REPAIR HYDRAULIC JACKS — DETALS FREE.
WRITE: MYDRAULIC PAATS SUPPLY, BOX 4157,
BROWHIVILLE, TEXAS 7as2q,

DEBTS WIPED OUT with secrel Fedemal Lawil Forune
buticling FREE REPORT] Blusprints #8-7, LaGrangaville, NY
12540

FREE BOOK 2042 Prowen Entenprises. Fabulous
“umknowns,” Bpoond Infiabon income. HA YLINGS, Carsbad,
Ca B2008

LEARN Sewing Machine Ropairing, Men, Women. Lucre-
fve Profts. Gresalin Comespondence School Box 827,
Bpamoer, lowa 51301,

S480 Weekly, Home maling program. Goodworid, Box
BE2X3-R. Tarnars:, Florda 33320

200 From Square Fool Plywood (Huge Demand).
Revealing Proof 252, (Fehundabis). Woodwin, Bridogewaler,

COMCRETE Block Machines: Camalog §1.00, Route One,
B 95, Flagsd City, South Dihsts 57701

SELL Beadbis By Maif. Frea Deakarahip. Midwes!, Box $4R2-
PM, Ehawano. Wis. S4166

BCAEEN PRINT T-SHIRTS, Inexpensive kits. Fres Delais.
“T-Printsr,” POB 23091 (GC), Tampa, FL 33623

GET RIGH uning OTHER PEOPLE'S MOMEY]! Unigus —
smazing businessit Detat FREEN Firence Congultanis,
EB-7, Bilings, MY 12510

MAILORDER §),000.00 POSSIBLE MONTHMLY Saling
B01-E, Larchmont, New York 10534

MNEW Duwgoovery n Battery Peconditioning . . Eighiesn
mamm "Big Profis Fast." Eleciona, 7418
Gable Drive, Lifbs Rock, AR TZ208

BI00.00 Wipaily Possible, Spaire Thend Malling. Boa 24083
PiT, Philsdeiphie, Pa. 18139

PUANO Tuming leamad quicidy al hama! Fres infcrmation.
Empirs School, Box 1014, Juptter, Florda 55458

TAKE Cataiog Oroars. W drop-ship 2500 tesi-seling spe-
cinfty products. Lowssl below wholssale prices. Immadiaie
deihely. SPRCIRCUIRT NENT Blsingss . Froe Book,
BaC, 8081 Dw Bota Ave,. Dept 20-18, Woodland Hite, CA
1388

BURIPER STICKER PRINTIMG DEVICE. Cheap, Sampla,
Portabie, Frea Detads. Burnper. POB 22791 (GC). Tampa, FL
a2

SALES AGENTS WANTED NOWIL Sall Unusual Morey
Making Opportunily Bocks!i! Deteils $1.00. Kenl Marketing
Box 280-PMT, Broomimid, Colorads BO020

| MADE 340,000 Year by Madorger: Helped offers maks

money! Detaiia 25¢ Torey, Boa I1AYY, Ypadant, Michigan
48107,

INCREASE your income by selling populsr products. Fres
brochure. WEW, 55 Sutier, Sutie 797, San Franciaco, CA
B0

MAILDRDER Courss bed. Secnets sisting home masdkondar
Business. Spociaiies, Box 72081, Daylon, Omis 45807
SOLAR Hegling learned quicky o home! Free infonmaton.
Emgire Schisl, Box 183, Fociodls, IN 4TBT2

MAKE 52,000 MOMTHLY., Spara fima. Unigus proven
onterpnisas. No safing No captal 1D st Free brochure.
Kashbidider, Bax 11320, indanapols, indiena 46225

CLIP mivespapad Sams — 32 - 325 EACHI FREE Report!

Chppings-KB-7, mnnaﬁm

STILL CHABING RAIMEOWS?T Bwop  Aurming!
Indgpendence, PRTAZ, 1148 Suth Avenus, Brigiol, Pann.
19007

5555 MOWI— How 10 WSa the 1360's opporunities to
becoma wealthyll- Acton Bocks, Bax S517-1, Mayswile,
Ohlahoma 73057

RIP-OFF?T GanuirmT?— Rtretw hundreds— Gl Rich™
mta—ona publication!— Action Boows, Box 517 -4, Maysvie,
Chdahoma F30S7

1000% Proft Bronzing o Chnakoling Baby Shoss, Free
Laersture. MEBSFM, 388 Mrport, Sabring, Fla 33870

TAKE pactures jor profit. Cameramonay, 14588 Waest 32nd,
Galden, O 80401

PROFITABLE GOLD FOIL FRINTER. Personaiize bus-
rags cards, penclis, maiches. Free Detalls, Gold, POB 24086
[GC), Tampa. FL TH623.

HUNDREDS MONTHLYTH Grararsen, Starl mmeditsty
in spare bme, Free detmis. JE. Box 19833, inine, GA
9274

LEARM The sacrets. of repairng junk halienes -F abulous

COURSE. Apay Enginaaring,

MULTLLEYEL marksding combined with the Senghcity of
el Credgr, Wiile: Tl Emerprisas. P.O. Box 5158, Lago,
Florida 33540

550,000 POSSIBLEY! PAEE-LANSING Bathiub and Sink
Fiptinegnor, FREE DETAILS. Shepard. 4418 Wess 30th 5.,
Los Angeles, Ta, 0016

OWN Yiour e Bugineess in Fast Growing Synihatic Lubr
cinits. For o, Send 5250 1! Syrihetc Luwicants, 59500
Lomphow, Mishivwaka, Indiana 45544

MOMEY SECRETS! Help Pecpls and businessas gad man-
&y, Easy homa busiress. Faniasic Profis. Mo Experience —
Cran Howrs, Confnuous Assstance, Free Detalis: DFC, Dept,
10-G-7, 1145 Feservpr Avpmm, Cronsion, Ahods Exand,
L ricr. ]

MAIL ORDER OPPORTUNITY! Stan prodable o bl
nass without axporience or capsal Verle for ires book, plus
detmils. Mai Order Associates, Depl 757, Monbvais, MJ
OTB45.

HOME WHOLESALE BUSINESE! Jewwlry, Porcetains,
Brassware, Moveltiss, Toys. Gits. Moas, Dept. PM7T, Bax
1153, Sligell, LA T0458

YOUR NAME 10 sl Frog Business Dpportunities, FAST,
B2.00, Computer Fedsrrad Seavcs, 30T W. Austin BU, Luling,
Texas TBELH

VENDING MACHINES. No salling. Routes sarm amazing
prolits, “Big Caislogue FREE." Parkway Corporation, T80
PMB Gresnapring Drive, Timonium, Margard 21083

DREAMS Coma Trual .. ... Big Eseming YWorking At Moema

Samped Addressed Envelope. W.B.

Pubiications, RO 2 Box 248, Wingdsor, PA 17385

ECUIPMENT Dealer Cpporiunty! $3000 Possle On One
Bale. Specisculsr Business Frem Homs, Withoo! Capital.
Experiance Uinmecesaary, Probicied Tariores. Write Today
[Phoess inchude Addresa Fhona) For Fres Repor. IPE-0. Boa
16586, nena, CA 82713,

ET00 Par month ammings possible flling out INcoma fax
ooy i hagame Or tax office during i Season, W show you
man. Hrry. Big demand, Federated Tas, 2065 Montross,
Chacaga, S0678.

RECOMDITION Junk Battarias. Profilable hame businees|
Froe inlormanon. J&M, Box T7iPM, Baite Ground,
Washington S8604

CARPETLAYERS Eam To $3000. Monthly. Easy Home
Trainng. Biy Demand Free Catalop. Carpel Crafia, 300
Dawson Drve, Camarilio, Caidormia 83010

SALES AGENTE Wanted—Esm Several Twnes Your Cost
on Hundreds of Producis. Free Information.  Specusity
Wholssalar, 1978 Elcamind, ismphis, Tenn. 38116

I HAVE made & Fortune in Mailorsed. Selling information,
Lei ma show you how, Wrts: KASH BO0C. Bow 31081,
indlinnapols, [N 48231,

FANTASTIC PROFITSII Wholssaling &t Homelll 2600 +
Fant-Seilersii| Balow-Wholssais Catslog, Instruction - $5.00
{Ratundable) It Dickerson Compary, Depl-PMTZ, Fouts 1,
Bridgeville, Delaware 18933

310000 a Day Wholessing, Free Brochure. Thomas
Company. 211 Cantre Strast, Holwoos, kA &3

2000'% Profil Selling information by mail. Fres delaia.
Fairmay Sales, Box 1253, Hobe Sound, FL 33455

HAILORDER MEWSLETTER! Products, Mews, How-To's,
Views. Take $30.00 anusl subscription by July 22nd and
rtaive Frss chlculatinr, Sample B £3.00. RenABsanes,
Dept. TEA, 1512 Viclora, Teanack, K 7868,

BINCERE Book Saigs Agonts 'Wartsd Nowt Pant-Tima of
Full. Do Mot Confuse with usuial worm-oul cifers. Mo Expert-
oo needed, Fres Delaiis. Unfied Emerprises, Dept., 8513,
Lankershim, Sufe 58, North Holywood, CA. 81606

F1250 Monthly® Easy Homework! . . . Spare-timal . . . Guar-
arteed?! Starting July . ., Fre information: Amercan Fact
Publishing, PM1., P.O. Bax BZ32, Long tsand Ciy, WY
11108

MIX Ctwomical Suppies For Home. , . Industy. . . . _Fam
. Ensy. . .. | WIHImeEquBu
m-l Hu-rtnu Tenmstsos 30343

METAL Buiclings the Easy Wiy - Build Shop or St Bus-
riesh, Prowide, Bow 538, Mediond, Qragon 97501

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERTISING, Bookiat shows you how o start your gan busi-
nass with Clessifipd Adwwiising, ONLY §1.00 FOR BOOK-
LET — (5200 coupon rifundable with first oroldr). HE
KAPPEL, POPULAR MECHAMICE, DEPT. P, 224 WEST
STTH &§T., NEW YORK, NY 10019

UMEMPLOYEDT PAINT SIGMS! 5300, - 500. Per Week
Startireg Out! My Book Talls You How To Start Now! Mo Gim-
micks! Sand §12.85 To: Signa. PO, Bow 3068, Mamphis,
Tann, 3103 Allow Four To S Weaka

T4 IMCH INDUAN OAGGER with shaath &5 low a8 188,
Swilas typa lnivea; Bowibe Bhyie Krives, Hurting nives; 42 inch
sword with sheath, ALL BELOW WHOLESALE: Brochures
300 grefundabie); deymar bnports, Box 3158, Limedon, Colo,
BOEY,

EAAN &5 1N PHOTOGRAPHY. Complele step-by-siep
Froto Histrated Guide o & glamorous acting mthn-
eyback Guaranies. Send $8.85 Photography, Bom G083,
Sgrr“N\Hﬂﬂ
EARM DG MOMEY! Exceplionasl Mew Homa Businsss
Opporturity! Resulls Gusrantesd! New Expactations PR-11,
18E2 Hule, Spring Yaliey, CA 2077,
COMPLETE WOME MAIL ORDER STAAT UP GUIDE

38,55, Parke Brooke, 2554 Lincoin Bha, Suite 260, Manna Del
Fary, Calil. 90251

CHIMMEY EWEEPS EAAN S45HA, Laarn Tade. busness
& how o save money slartingl Send §10.85 for detalad man-
wall Actionawesps, Boo 295PM, Wer, K5 65781

DONT THROW MONEY AWAY! Start profiimbie home Al
Rscyriing Businsss withoul axparience or capltal.

package. Amecican, 1000 Libarty,
Box 127, Alsaandra Bay, New York 13807

“SECRETH!" Gambing, Songwrling, Racetracks, Mad-
g Ditally: Americanapeciaities, 11258F, Bevarly Mills, TA
w213

VIDED Coin Garmas, $3.00 Caide on & Billion Dollar Busi-
mess. Yuhos, P.0. Bon 508, Lewaburg, PA 1TRI7

METRIBUTORE Wanted for tas! Seling Speciaity .
Mo Starting Capital — Big Profits, Fres Detads £ | Karr, 2838
NLE_ 117th, Porttand, Ovegon 87220

MONEYMAKING OPPORTUNITIES

RLAND ram pubdicanion, b 520, 000 b0 550, 000 par yiar
with [t ¢ fd invessiment. Monsy badk guarsriss. Details
$1.00. Business Publcaions, Irc., Dept 1, P.O. Box 4088,
Mru.l‘r‘l1m

TEARN HUMDAEDS ON THOUSAWNDS OF FRODUCTS
DESTRIBUTOR CATALOG PLUS BUSIMESS PLAM FREE

AMATINGY 60 Money-hMaking Asports. Details, Plus “Wak-
ing Money With Clasaflisda™ Fres. MonsycraR, Ceces, CA
BEI07T D845

OTETRIBUTORS Lrgantly Nesded| B Profia Disi-PMTB2,

Box 2123 Serhusky, CH, 4870,
INSTRIBUTE Balely Producta Park-Time, Unienited Eam-

ings. Information, 50¢. Yoder. Box 454, Jenks, OK. 74037

VINYL'S Whers the money & Profeasiondlly repair, relin-
ish, recolor tumiture, uogage. ¢ 1ops, Ouick, sasy, Two
srmuall B0 joba & day saen you §1,000 & month. Homes, cars,
oifeces, resiursnts, uniimibed cusiomens. Siart e
few days practics. Sersational detnla fres VIP, 2007
Maniross, Chicago, 80018

mwmmmMMr—hﬂh
Dwtalla: Etching, Box 445, Strathmore, CA 8307

[Continued an naxt page)
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MONEYMAKING OPPORTUNITIES
from

HAYING A GARAGE SALE? MAKE MOMEY! Step-By-
Siep Bookle?, Send §2.00, Greens Publications, 1156 Cryelsl
Drive, Ghaltry, M C, 28150

SI75.00 Weehly Correcting Pupila’ | I

FORMER FACTORY WORKER EARNS §50.000 YEAR-
Y. You can foo. Mo nestmant. Qnder Datails. $5.00, Smar
Decisions, P, Bax 740, Linderturm, NY 11757

MONEYMAKING FORMULAS — THOUSANDS! CATA-
LOG $3.00 (REFUMDABLE). GAAS, Box 183, Brooadield,
Wisconsin 530050183

§1.25 Castie’s, 234 LF Filth, Mew Youk Cry 10001

To0,008 BARGAINS BELOW WHOLESALE, Banknuptcy
Meichandiss, Free Samples, Closeculs. imports, Surplus.
Mail Orded. 121 Home Businesses. Frie Detads, AMERICAN
HOMEYMAKERS, Box BA58PM, Tampa, FL 33674

QAMES For Fairs And Amusernams Events. Ba Your Cwn
Bosa. Inlormetion §5.95. Lehgeber's Game Co., Bax 19611,
Faywitealle, Ohio 45118

START NOW! GET IN DN A G000 DEALI MAKE HUGE
PROFITS SELLING POPULAR NOVELTIES. COMPLETE
SA1 FE PROGAAN AYAILIABLE AT NO CHARGE! RBM
MERCHANDIEING, F.O. BOX 58314, CHICAGO, IL
GORSS.

MAKE Monery sefing seecironics. Wnaolesals dealer cataiog
£5. (ARedesmabla). ETCO, Dept. 530, Box B40, Champlam,
WY 1238

RABBITS-CHINCHILLAS-FUR
BEARING ANIMALS

AMATING Profis! 510,000 Yeaty Rasng Fabbis foc Wool
and Beoeding, Details—52.00. Amancan Angora, Maita 12,
Montang 59538,

RASE AABBITE SUCCESSFULLY 68 Page Booiet Teis
How. 50€. American FHabbd Assn, HY1, P.O. Box 428,
Bloominglon, IRnois 61701

BILLION Dolier Moneymaking System, Fro Demsils
Armarcan, Box 148-D, JaMrey, New Harngahim 03452
HOW o make monsy wilh your camecs, §2.00. Rochalls
Products, BO1 18t Averas, Fochele, llinols 81068
MONEY N YOUR GARAGE! How 1o PROFIT from @ SUG-

CESSFUL Garage Saele. Complete citads: send 52 WTA,
Dt 102, B Balley Streal, Bostan, MA 02124

GET RICMIN Secred law amashes pebls — bongs Casn,
Cradrt! FREEreport!) Waalthsi-WEM-T. Bullings, MY 12510

$500-51000 Month Plan resang rabbifs lor us, Free detuls.
‘White's Flabbitry, Box 1380PM, Hudson, Qo 44238

EARTHWORMS, LIVE BAIT

FREE Liternture. Raise Fishwoms, Crickets. Fed Wigglers
— 1000 — $8.95. 5000 — $42.50. Poatpaid with Free Book
on How and Where to Seil Cartar Fahworms, Flans
GA 317ED

FANTASTIC sarmings maling bom bomell Oifer. Rush
Siamped Addreased Envelopa. imperiad, P-8 X17410, For
Lauderdaie, FL 33318

MONEY-MAKING MEETIMGE: 37 Keys 10 Marketing Your
Kncradacge i e bulti-Million Dollas Wiorkzhop and Sesrecar
Imduthey. By Williaem O Wiltarns. Hard Cowar, 154 pagas nem
Share Publshing Company Suvcceas Seres S808 at
Bockatores

OF INTERESY TO ALL

ANBWERING MACHINE messages. Script o 12 massages
$2.00, Dhu-Ciiag Lid., Bax 1864, Sausaito, CA 4068

HOTTEST NEW COLLECTIHLE - RARE GEMS! Dwiails
Frea! Taylors, 113PM Martn, indien Herbor Beach, Flonda
Je637

CANADIAN Milon® in mall, Inxlam mongy Inirmaticn.
Write, Million3, Dwpt PW, Box 1028, Sustion 0. Toronmo,
Canads MAT 2F2.

FRAEE Promatona’ Albums, Concer! Tickets, Slenos, eic.
Imfgrmation; Barry Publcatons, 477 End Srest, Brookhym,
WY 19208

EARN 54 ON EVERY §10 SALE) Efarbogen Enterprses,
49F Locwer, Dmly CHy, GA $4014

BHELLEOMAINE Revents sacrabs behind his dches!
péan! wite Todsy! Yicor Emeprises, Box 1316-FM, Yuba
Ciry. Cafornin 35982

SUCCESS IN GARAGE SALESIT 8200, BB, 7765 Batsy
Rosa, Dayion, Oha 45458

HOW TO sem Z30% i0 2.5900™ interest on smal sums,
Doty tree. Guarsniesd, Schrsider. 55 Sufter Street. Suim
B42-PM. San Francisco, CA S4104

SPARE nme fortuni in Vimd Fepas. Huge demand cresies
exteptionnl profits. We supply everything, Delails fres. VIP.
2082 Monirosa, Chicago, 60818

FREE MOMEY starting new raport] Sufier Hill Asscciates.
55 Suftwr Strewl. Suite B422, San Frencisco, CA B4104

LEARN How | Feceive & B0 Profl On Ly money,
MIONTHLY! Mo Large lrvestmacd Or Salling Invished. $2.00.
PO Box 418, Turikhannook, PA. 1B65T

GET rich ugsing FINANCIAL LEVERAGE! Gumranteed|
$200. Cook Erderprises, Box 4113, Mesa 87 BEI0

BUMPER STICKER PRINTING DEVICE. Cheap, Simple,
Poriabis. Fres details. Bumps:, POB 23791 (3G), Tampa, FL
o< it

DECISMINSG, Make Them Fught and Youd Be Successha
Frog Datnits; Bindog, Inc.., Aem 81, PO, Box 1249, Chesland,
FL. 32026

HOW TO GET 100 SHAVES FER TWIM BLADE. Send
§1.00, Samped Sell-Addiressed Envelops. Jaws, PO Box
287, Chaneston, TH. 37310

GET RICH New Money-Making Opporunites. FREE infor-

mation. Fessarch Uniimited, Box 38818, Cleveland, OH
44138

FREE! How To Fimd Tha Best Maney Opporfunies! Duahil,
2848-5G: Folsom, San Frencisco, Calitorma Sa110

§2.500+ Monthly Fasl, Rush Siemped  Ervedope.
Intetinbecs, 2508 Bewerly Bivwl, Montabelo, TA BORED

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Backlat ahcwi you Rew 10 Start youl w Busi-
rebsd with Classified Adverbisiog. ONLY §1.00 FOR BO00K-
LET — {($2.00 coupon refurdable weth lirst order), HLE
KAPPEL, POPULAR MECHAMICS, DEFT. P, 224 WEST
BTTH BT, MEW YORK, NY 10078

GAIN WEALTH, BATISFACTION in Mlm. Milioriure
Dussnaasman authe: il how. Free details: JFO Erntecprises,
B854 Duchess Streel, San Diego, CA. 92115

ETARAT §78 DAY AUTOMOTIVE SIDELINE! I3 Help You
Gt Stariad . iniornaton £3.00. Clearcocd, Bax 574, Florissan,
MO, 83032

SUNGLASSES, 200 o 200% Probil, Instant Monsymakiog
ML $15.00 Ashard Whilesale Dist,, 1784 Stow Avm,, Simi
by, GA 53063

156  POPULAR MECHANICS

HEED CREDITT Get Yisa, Mastarcand—wih no coedd
check. Quacarteed! W'y simplde Lagel Pl ofher cred?
BaErats. Froe detalls! Send SASE 1 Infulion Reports, PMF,
PO Blox 60148, Los Angeles, T4 0060

TAX Deductbis IRA's Made Easy. 'Workshest: $1.00
Refuncatie, Learnex, 120 Main 51, Box 267F, ML Kisce, NY
10645

PAY O your 30-Year Morgsge in Hall tha Time. Sawe
Thousands. Facts. Tables. $2.00. Almar. Box 81, Victona, TX
o2

DISHEY nriigt shows you how 10 draw, Firsl sasy esson
FREE] Got started today! Draweg-Phis, 3471 Crowngwoith,
Corana, CA B1T20

MOMEY Back. Income Tax Ad. Semplifad inswance —
Cipim — Fifing and Modical Racerd System. Send 86.00 For
"System” To: Michs Entecprises PO Box 1246, Richlend,
Wash BGE57

MICROCOMPUTERS— Cuidelires ‘o Purchasing. Sand
$2.00. Cumminga Brofhars, Box 1136, Glea Alen, Vifgira
23060

TRAFFIC TICKET? Join crusace for $10.00, Oblain $300
lor going b rial. Free delsils moded. Crusade To Abolsh
Traihc Tickeds, 10100 Sars Meonica, 280 Fioor, Log Angahes,
Ca BO0ET

GOVERNMENT LANDS FROM 5750 ACRE! Homesins,
farming. wacabning, mmmrrtl “Land Buyer's Guade” plus
nnptiorwide  ESlinga £200 Lamds, Boa 19707-AG.

1582 Surplus Army. Novy slom 64 pages Hlusiraisd catilog.
Send 8200, Fuvel, 3037 M. Clask, Depe. J-7, Chicago, IL
BOBAT,

"GOYERNMENT SUAPLUS"™ JEEPS 530.000 800,000
Nems' Cormplety Information Your Ares. LARGEST OFFICIAL
MMRECTORY 3§2.00. SURPLUS A147T, 4520 YWisconsin
Morthwest, WABHINGTON, D.C. 20016

GOVERMMENT SURPLUS JEEPS S0LD FOA S&4.00.
CARS, TRUCKE, MANY OTHER [TEMS AYAILABLE. FOR
DIRECTDRY CALL 12-B88-4347 EXT. J-2112.

LOANS BY MAIL

BORACW By Malll Free Detais! MBG-PMT82. Box 2208
Sandusky, OH, 44870,

MASTERCARDY Visa By Mail' wrie! Credi-PMTE2. Box

BOAROW INTEREST FREE! $500-330,0000 AH shgibie.
Fepay anytema Mo gimmicks. Fres Delafs) indohouse, Box
100d-PMT, Mew York, WY 10003.

QUICK MAILDAMSE Fron apphcation rushed! Lenco, Box
T24-815, McMinmibe, Oregon 57128

BORROW 2% 000 "ovemight.” Any Pupose. Keep Indefi-
niply| Froe Paopor! Succsss Pesedrch, Boa 290T0-AT,
Incsanapals, bndiana 46226

MOMEY Problems? Free Book descripes Loans, Cash,
Georvarrampnt Grargs, Other benalies, avallable 1o indvdunis.
Wile: Associgies, Box 98-A4, Brooklyn, New York 11235

BORROW 525,000 Withou! Interesl Credn Carda Box
218, Mew York, N.Y. 10163

BORROW §1285.000 EVEN F REFUSED ELEEWHERE!
Mo gimmicks. IFG, Box 1148-PMT, Lawmenoevilla, Geongia
MI246,

BORROW FROM HOME] Ary amounl. any wortfwhile pur-
pose. within 30 days. Compatitive Rates. Also, you can am
Mumnnmw HnEme—

Hiurs. Mational Comparny 10 st every wiy posgbie
Gamemcks! Free Detads: OFC, Degpt. 10-C-7, 1145Hannu
AYBNLIS, LN, FRO08 1AM sl

BORRCW 530,000 Intarest lreelll Keep Indefailely! Free

reporl Amancan, 1601 Main, Plunfiekd, 1N 46168,

PERSONAL

ORIENTAL Characier Analysls From Handwnling, Send
1200 with Samples. Tropica, P.O. Box 18093, Noth
Mazimated Karschi-33, Pasisian,

BIBLE QOuestions answersd. Siampad ervecps, Bhylon,
17167 Bentler, Detnot, Michigan #5218

COLLEGE DEGREES BY SPECIAL EVALUATION of
EXISTING Crediis & Job Expersnca, Fasi. (814] BE3-1701.
write; Box 13151-T7, Columdus. Ohio 43213,

FINANCE YOUR DREAME with Gowemme and Founde-
bon Grania Detsds §1.00. TOU-PMT, 432 PCH, Hemmoms
Beach, Calilorra BI254

COLLEGE DEGREES BY MAIL. Rencwrad Uneeemitas
oftes hully-accredded Bactselors, Masters, PH.Ds . . . Frea
revealing delails, Counseling. Box 31T-MP-7. Tusm,
Califarnia 32850,

BORRADW By Malll Free Deialls! MBG-PMTRZ, Box 2208,
Sandusky, OH 44870

DIVORCE? Winning Information, $2.00. MEN'S RAGHTS
ASSOCIATION, 1808, Fores! Lake, MM S5025-01B3

OF INTEREST TO WOMEN

FREE Git Catalog. Hurareds Of Excting And Wonderhul
Gfp For Al Qocasions  Suzenng Fichards Gofts. &9
Christopher Ml Road, Medioed, S OB055.

FAMOUS BEAUTY FACIAL FORMULA using ingredns
rom youe Moo Cabinet 52 0. Co¥ns, AT. 1, Box 10,
Hackenaack, MM 584523

QUILTIMG CAM BE & LOT MOAE FUN And go twics &3 last
whan done on a frama. This ore omes apad lor sasy SomEge
and you AN Mblks £ in 8 weakend. Send 52.26 for plan o

!;Bﬂll'iﬁl. Depl. PMCT Bos 1074, Radio City S,
MY, DaY

REMAILING SERYICE

DEPEMDABLE, Confdentisl Remaiiing. Postal Shoppe.
360 East, 900 South. Salt Lake Oy, Laah B4111

VERMONT remails 51.00 stamped single. PO, Box 8,
Randolph, Vermont DS060

FLORIDA  Ramading Phom  Angwaning  Seoec.
Checlrmabe, Bax 1425, Winrker Hipeen, Fiorida 33880

FLORMDA AREMAILS Recerang-Forsmiding. Alan, B328
Autisn Dwive, Jackeonville, Flonda 3870

SASKATCHEWAM Famading. Ceniral, Box 101, Foam
Leks, Saskatchewan, Canada S04 1A0

COMFIDENTIAL Mal and PHOME Calls Roceted and
Ferwardad Dy, Central, Box 389PM, Clrymond, DE 19703

QOVERNMENT SURPLUS

MOTORCYOLES — JEEPS — HELICOPTERS — AUTO-
MOBILES . . . GOVERMMENT SURPLUS DIRECTORY —
MONEYBACK OUARANTEE— How, where—3200. G5
Imtormation, Department 17, Federal Building, Bom 3913,
Spangheld, Massachusets 01100

SURPLUS Jeeps, Cars And Trucks Avadabis. Mary Se®
For Linder 5200, Cad 312.742-1143 Ext. 7133, For kndgrmation
O Mo To Punchass

GOVERNMENT SURPLUS . ., Mllians of nems. (induding
Joepa) . . _low Bs 12 on dollar! Mest complete Dirsciory avail-
abia — $2.00 {gueranissd). NSPOEAL, Box 19107-AG,
WASHINGTOM, DG 200386

WORLDWIDE Rermalls Confcderlind 51.00 Each Setvch,
Bax 8519, Bawerslieid, CA 93369

UMLISTED ADDRESS. Discreet and conbidertial, Remai
$1.00 Singhe, Mail Forwarding Service, BDS0 5 Main
Houslon, Texas 77025

PTISEURGH HRemads, Recewing,
MOQRE, Box 17024, Paisgurgh. Pa 15235

PENNSYLVANIA REMAILS: Pro-stimoed Mal Foreard-
ing Fecaiving 51.00 sach. Brancato, Bax 4608RA, Suite 1308,
Land Tile Bidg.. Philadelphsa, PA 18110

DAILY Ramailing Forwarding Condidental. §1.00 Stamped.
Bou 24475, Tampa. Flonda 33633

(Continged on naxl pape)

Lioweesi  Prices.




REMAILING SERYICE

COMPIDENTIAL Mading Address. Fefiabls Senica
Binitwary, Box 271, Dowrmvigey, Onl, Canads MIM 3AS

MISCELLAMEQUS

TRAVEL & RESORTS

VACATION Boautbui Momiana, Ses ihe Widermess whils
you can, Fush $200 jor iformation. Vacation, Bos 198,
Condan, MT, 59828

BMOKED FIEH — Claaning, Soluton Preparing, Smoking
Spnake House Details. $3.00. P.0, Box 653, Alpara, Michigan
4aT7

FROMNT Ranga Chili Fecipes & Ties, $5.00. Trad's End Chil,
Baa 2037, Longmaont, CO 80501

SPECIAL SERVICES

TELEPHONE SUPERMARKETH ARl Prones and ACCesso-
re. install Yoursed & Sawve 555 - FREE CATALOG. The
Phong Compary. Doept. F01, 1472 Odastad Drive, Rsdwood
City. CA B0a3

PROFESSIONAL Pool Care - Hare's How, 53 To: Pro Cam,
P Bow 2271, Daryton, Ohio 45429

FLOOD OF "82 BOUVENIR — Price includes donaton 1o
Tigxad] victimes, Collecion's fsm, sach numbened, limited edificon,
Send 53 pius 50¢ postage 0. Fort Wayne—Fiooded Vith
Spir, PO, Box DEAS. Fovt Wayna, IN 46508

INFORMATION On  amvihng. Famguson  Research
Specialists, BO-15 Woodsich, Wodside, New Yok 11377,

SALAMI — Homemade Easy Facpa, Send $2.00, ET.C.
Recipes, PO Box 16160PM, Onande, Flonda X811

SAUERKRAUT soup. Six offer delicicus, tasty recipes.
ES.00. 7314 Caste, VWichita, Kanaas 67207

HOW TO MAKE MOMNEY THROUGH CLASSIFIED AD-
VERTISING. Booklel shows you how 10 Start your own ke
ress with Classdiod Advertiging, ONLY 51,00 FOR BOOK-
LET — [$2.00 coupon refundstie with hrat orded). HLE.
KAFPEL, POPULAR DEFT. P, 134 WEST
STTH &T., NEW YORK, HY 100018

BEST BISCUIT. . . $1.00 SASE . Back Room, Bax 427,
Do Paek, TH 77536

MATURAL recipes. & delicious desserts. §3.00. Angel's
Matural Recipes, AD B, Box 2607, Mehopec WY, 10541

Hw BOOKLET $6.00. Recpe Exchange, P.C.
Box 1222, Summit, M. OT8F

BETTER HEALTH

PFHOTO ID. Beader] n plastic. All ststes, provincss. 24-
haurs. GUARANTEED. Send $6.00 (2510.00), phots, nams,
Ak, Py waight, hair, syos, birthdate. CARDINAL,
2071-46 Ermarson, Jacksonville, Florda 32207,

QUARANTEED! Sarmples 25¢ _ . . Basccn, Box 3451-PM-B2,

DRMANENTAL iron Designs. Book of 1600 beautiful prec-
beal designs for failings, columne, ste Fres Liecatre.
Cunningham, Bax 20005, Sah Laxe City, Utsh B4120-0005 —
— [38H1 South 3200 West]

IDENTIFICATION CARDS . . - CERTWFICATES . . , 52
SELECTIOMS, Sampies 25¢. Documents, Box 5884-T. Ei
bonte, Calif #1731

POLISHT? PROUDT You Ba® Poltsh Herflage Products 36
Pape Catalog Fealures Jewsiry, Bumparstickers, Flags.
Pecords, Cookbooks, Songbooks, T-shita, Lepel Pins and
mmuch more, §1.00 (Aelundabin). Advance | Enterpises, Box
2001 | PMT. Sacramantn, CA BS82A,

REDHECK FRIENDAT Senl e pessialioel “CFF-
ClAL REDMECK REGISTRATION CARD". E2.00. Enengy
Rasearch, Bex F13-P, Ft. Ogletharpe, Geongis 3742

OM3 - Ov. Aslan's ongnal Romansan Formuia. inderested?
FESM, B310 Twan Tralis, San Deego, CA 82120

SC0A WATER ot Home for 5¢ a Botte. Free Beochura.
SODASTREAM, 178 15ih Ave., San Francsco, CA B4118

HERES lor hvalth pnd haakng, s, capsiss, books, oM.
HARTENTHALER, Folrah, PA 1802

SECRET, nor-disd, food and dnsx heaith plan, Yarks! Low
Cholesterol. Cured my arfhwibs) Much, mom! Secrats may
work har you! Satisfacton . GASE frea cetails. Or
Send 57.98. Good Heahh., 7314 Castie. Wichita, Kansas
&T307

AVOID Painful saraches. Send ‘or informaton $3.00. P.O
Box 417, Aurpra, ibnog B0507

ETOP Smomng. Wie lor detests. C.C. Enderprisss, B Mark
Dxive, Norwal, CT DEA51

STOP SMOKING MOW Leam fhe technique o siog smaok:
ng, Sand §4.00- Cooper & Associates, Post Ofice Box S305,
Witmingien, Dwlaware 10600

POCKET Dioor Latch made for lees Than §1.00. Meed vise,
T ool store toughl iems. SPECTACLULAN plans 5200
wm“‘ Fexalr, 2720 Parkdaks O, Fort Cofing,

B326

40 UNWOVEN Towels 53,45, MOCD), P.O. Box 2461, Rock
Hil, BC 26730

GUARANTEED To SAVE THOJUBAMDS And YEARS 0N

Your Morigage A e Sonmplataly Prigrtinead
Sand §5.95. 0. T M. Emerprisas, Box 217 Middie I5iand, New
Yok 11853

CASTIROMN Teaketles, popove pans. Bread, Curing Pro-
cedured, irea, bon Cral, Freedom, W.H 03536

DELICIOUS 18 TH CENTURY COOKINGI 25 Criginal Rec-
ipes. Dewavts, Main Cushes, Moch More. $4. SASE, Recipes.
Box 6063, Linglestown, PA. 17112

mﬂﬁmmehm.mﬂ.m
SASE lor Fecipe To: HPM, P.O. Boo 190, Lods, Ohio $4254

wmmtﬂmmmm1m.m
52.00 for mecipe. K.H. Hardiman, 27427 Vakisras, Mission
Viejo, Ch S2681

HAMBURGER Sumner Sausage - 32.00 - SASE, - Rader,

MAE Normandy Ave., Rockiond, 1l 61100

SWEET and Sowr Cabbage Soup Recips, 502 plus 50e
Hendling. 321 Mossley, Eigin, IL 60120,

TWENTY TRADITMIMMAL IRISH RAECIPES. 55.00. South
Esst Agencies. Wexiond, inaland

HOW To Cook Like & Chaf — Easy Aecipes — Dedoous
Fesuts, 3895 OrAmbre Aczsociatss, P.0. Box 438, Pittefon,
N 14534

MELT-N-YOLIR-MOUTH, Danesh Pastry, Thiss - §1.00 «
BASE. Alice, 3231, Bilings, 58103

$500.00 CHOCOLATE CANE Recipe, Best ever 51,00, R
T. Associates, Bax 1190 North Hoosicl, MY 12133

WINEMAKING-BEERMAKING-OASOMOL. Fraa Supply
Cataleg Yaast Equipment Continental, Bae G8016-PM,
Indanepalis, ind. 5268

WIMNEMAKERS-Baorrmakers Froa iutirsled cataiog ol

supplies. Semplex, Bos 12278RA, Minnsapoils, Minnaaots
SE412-02T8

WANTED MISCELLANEOUS

BUYMNG Carbice,. Siver Solger, Siver Comaects, Tantahsn
A Siglite . Poley's Saivage, 12388 Minges, Battle Cresk, M
48017

GOLD, Sibver. Platinum, Marcury, Tamalum wanted, Ones

assayed. Frea circules, Whokesaie Toeminal, P.0. Bex 104,
Norwaod, MA, 02062

SCRAF BILVER CONTACTS., FORKLIFT CONTACTS,
Silver Joider, Sterling, Gold Plaled. Roben Lesrezak, 852
Myrle 51, Elizabeln, K 07202

HEARING AIDS

HUGE SAVINGS. Ebmnate Seake mark-ups Free Tnal
Baberies Wholssale. Tedms arranged. Licyids-PME, Rooidond,
IMircia A1 104

ESSENTIAL Inlaimation. 52.00. Haanng Healhiatier, Box
18, Hopedaks, Massschusstts 01747

FREE HEARMG AID CATALOG - Save "2 by malll Write;
"MoneySavers”, §530-PMT, Langdon, Sapubvedn, Califomia
91343 NOT sold & Calilormia

BAYE Hall by Buying Hearing Axda Direct. Month Trial, Asa
Company inc., Box 384, Bridgepor, Oheg 438712

FREE Heanng Ak Caislog Huge Savings. Mo Samsman
Wik Call Try Bedoe You Buyl Rhodes, Dept 132G
Brookpord, L &2810

TOBACCO

FREE 100 MPE CLEANERS For answining amaker's sur-
vey. SALK, Imports, Ban 12004, Portiac, Mich. 4B05E

SCIENCE & CHEMISTRY

DRINK Cold ‘Waler Piped Through Refrigerstor, Drasngs
$1.00, Ruaah, 2198 Flamshge, Kimioons, Bringh Columila,
Canata V2T 400

REPAIRS AND SERVICES

MAKE QUALITY BEER, Wine. Froe calaiog Villape Siors,
Box C-51PM, Wasiport, MA 02780

WINEMAKERS-BEERMANERS— From Calmlog— Fest
Servce— Large Selwcton Fraus. Box TAS0-L, Independence,
Missgun B4053,

SAVE MOMEY. Ropar your own punch tene clotks and
systarn wal clocks, Deteis §1.00. Sumemat Design ndustries,
Inc., P.O. Box 341, Croton, NY 10520

REFRIGERATOR TUNE-UP THAT CUTS OPERATING
COSTS. ARemambar a refrgeraior n good condilion runs less
and saves dollars. Pholocogy of sricle available for $1.00
Sand ordec tor Popular Mechenics. Dept, PMCT, Box 1014,
Findio City Bumticn, Mew York, NY 10101

GARDENING & LAWN CARE

GARDEN TRACTOR OPERATNG GUIDE. Uises of 8 ful
potentisd. 'Will surprse youl Sand $5.00. EMS Engineerng.
P.O. Box 433, Fulion, CA 554%9

ORAANC Lqud fertizer, house, lawn, gamen Deales-
ships Marature, sRMpse {125 squaie fest) $4.00. Organc, AR
&1, Box 17, Boelus. Nebreska 68520

BUILD A WINDOW GREENHOUSE—Cormmeting & win-
v i yoor Firme 0 & msi-greedhiouss Brdunits 1o (it Mo
fhan attaching & box-like plaslgass encioses 1o ha outsids,
Thett Dbawty 15 thal you oon't 4o & g b he window other than
ndd scroesyos 1o tha freme—the window simys immct o
drahs i wirtar, N read lor cauking. For plans send §2.95 o
Popular Mechanica, Dept. PMCT, Box 1014, Radio City S1a,
Meew Yo, MY 10100

FLOWERS, PLANTS & NURSERY
SUPPLIES

"CHEMICALE, GLASEWARE A APPARATUS" IN-
QUIRE: DP. CHEMICAL, NC., P.O. BOX 197,
COLUMBLUS, DHID 43219, §14-374-2832.

LABORATORY Chemicaly, Glesswann — Apparatus, Cat-
wiogue §1.00. Delume Scientifc, G4 5. 13 Streel, Mariowoes,
‘Wisoonsin 54230

FORMULAS, PLANS, ETC.

PM'S BESTSELLING "COMPLETE GARDEM GLIDE"
For the man who needs a¥ the bascs . fastl Sugmrbiy oga
roed in fmows Master Guide™ foemat. Dozens of labies,
chts and illesirationa Litpraly c'aememd with Emely bonas
Speciaas ke vegatabia, fruis, Nus &nd herbs, gardes pools.
storags struchuces, panting dates. Only 54.95 + 502 1o covar
postege &nd handing, P Compipte Garden Guida, Depl.
PMCT, Ban 1014, Aaso City S2a. New York, MUY, 10001

ANY Formula $10.00. Catalog - Troatise $1.00. Beifort. Baa
54, Cricago, G0G90

MOMEYMANING FORMULAS — THOUSANMDS! CATA-
LOG $3.00 (REFUNDABLE): GWAJ, Box 199, Brogkiishd,
Wiscongin 530050193

RECIPES, COOKING, ETC.

AUTHENTIC HAWALAN MISSIOMARY BANAMA BREAD
recips from cid wiand tamily. Dedcious, Send 5200 SASE
Kasailard C. Holdan, 3167 Kaihma Road, Falihoea Kausl,
Hawnii §5T54

BEEAMAKING SUFPLIES — Galection, Fres Price
List. Brow It Yourssil, Box 121, Freaport, IL 61032

BEERLOVERS! Braw Amencen and Europaan beer. Com-
pless kits, Equipment, Supples. FREE detalls. Dusrma Impons
inc.,, Departrmant PM, P.O. Box C-500, Hershay. PA. 17033

BEER LOVERS — Brow your own. Delcious! Ingxpansive!
Fren Cataiog. Beer Dear, Boa 25003M, Lansing, Michigan
KIS

FREE Encydopedis Winemaking Beermaking Supplies,
Equipment, ingrediants, Send $1.00 shipping, handling.
Wynox, Box PM7488, Rochester, NY 14615

FREE BEEAMANING BOOK Plus Caalog, Finest Equip-
et Fully Guaranteed. 5P, Boxn TEd-M, Chaps
Hill, NC 27514

UNUSUAL WINES! Six Mmﬂmmmmqm
5455 PUs, Box 445-PWY, Momtdons, OT. 064

“me.ﬂmm_wEmm 1645
South 1810, Sponglied, Bnoa 2703

HOMEMADE AMUBARE WINE Great Flavor, Wiomen Lowe
. Send §2.00 BASE for Ascips To: WPSL P.O. Bax 100, Lo,
Obio 442154

MOONSHINE MANKMG! Whiskey, Gin, Vooks Alchodual.
Wusirased Manual, Secrel Recipes, $2.00 (refundabie).
Homabrewer, 51330 Fairtsdl, Phiadelphla, P8, 18120-3185.

BEERMAKERS ONL Y| Free Catalog Newslattar, Witiam's,
Box 46TMY, Cakiand, Callomia 9504,

DADS RECIPES, Kahiua, Brandy, Punch, $200 1604
‘waal Clark, Champasgn, L 81820

BURGLAR ALARMS & HOME
PROTECTION

FIMEST Equipment! Savel FREE CATALDG! AAS. 4148
Loma Square. Birmingham, AL 35218

DOORWindow Alarma from 51000, Fluprescent Lantsms.
Acanda, PO, Box SATE. Ballingham, Washington 982327

SECURITY PRODUCTS! Prowect your horme and farmify

Low eost! Eftective! FREE brochurs. Securty Speciaty, Box
380365, San Anfonio, Texas TEIBO
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Now you can order 8 magazine sub-
scription that NEVER expires. It lasts
FOR ALL THE REST OF YOUR LIFE!
And it costs ONLY 84951

The magazine s Betier Living, the na-
tion's leading service periodical, devoted
to home, garden, health, fitness, cars,
recreation, and personal finance

Other periodicals charge £300 to $500
for Lifetime Subscriptions. Obwiously,
this is a GIVEAWAY offer. It's consistent
with Better Living"s determination to re-
main America’s Number One Biggest
Magazine Bargain.

HOW TOORDER

Readers whowish to accept this unprec-
edented offer should send their name and
address with $495 (check or money or-
der, or Visa or Master Charge number)
to: Lifetime Subscriptions, Dept. SZ,
Better Living, 251 W. 57th 5., New York,
NY 10019

Better Living, circulated nationally, is
America’s most comy ve service
magazine, covering home repair and de-
cor, food, fishing, camping, the outdoors,
travel, photography, gardening, cars,
sports, boating, crafts, hobbies, health,
fitness, product ratings, and uﬂmr such
consumer interests and leisure topics.

Typlcal of the kinds of wallet-fattening,
utilitarian, geared-for-good-times arti-
cles it prints are :
=== = -4

Recesslon-Proof Jobs

Car “Econometers” Can Save Gas

The West Point Diet

A Consumer's Guide to Inflatable Boats

How to Collect Social Security from U.S,
and Canada—SIMULTANEOUSLY

Investments that Outpace Inflation
Trout Flies Fit to Be Tied

New Computerized Combination Locks
High-Yield Vegetable Gardening

How to Get a Job a8 a Forest Ranger
Fill “er Up—With Propane?

How to Build a Super Intrusion Alarm

Second Night Free: 1,000 Hotels, Motels
Now Offer an Incredible Bonus

How to Travel and Get Paid for It
Navy School: Photo Career Port of Entry
Interest in Electric Cars Is Surging
How to Exercise While Driving

Sidestepping the Hazards of Jogging

Fishermen Swarm to School

Ford Pins Hopes on Graphite Car

How to Stop Snoring

Night Glasses for Safer Driving

The Dollar-A-Day Diet: It Really Works

How to Select How-To Books

Back-Yard Fish Farming: Food and Fun

Eating to Cure Insomnia

Coming: $2.50 Currency

Do-1t-Yourself Plumbing with New Plas-
tic Pipe

The M.LT. Pedalplane Anyone Can Build

Best Decks for “Metal” Tapes

Travel Guide to Quiet Places

Where to Get Firewood—Free

Just Wear a Camera and a Smile: Nude
Photography Workshop

Contact Lenses that CURE Poor Vision

Vitamins that Curtail Appetite

Silencing Apartment Noise

Bionic Bassing

How to Crack Impossible Nuts: A Handy-
man's Guide

What It Costs to Run Your Appliances

Buying a Boat as an Investment

Home Offices that Work

Lights /NSIDE Your Camera

Growing Exotic Vegetables from Europe

House Remodeling: Adding an Energy-
Efficlent Room at the Top

Boat Camping

Canada, Where College Costs Half

How to Save $300 » Year on Utility Bills

Logging Reads Open Up to Fishermen

Home Is Where You Find It: Converted
Schoolhouse, Ferry, Ice House

Return of the Three-Wheel Car
Natural Look: How to Cut Lawn Care
Ski Camping: Winter’s Newest Sport
Couples Who Divorce to Cut Taxes
Canoe Vacations: Strokes of Genins
I5MM Autofocus: Taking a Sharp Leok

Estate Planning: How to Shield Your
Heirs Agninst Tax Collectors
|

NEVER?

As you see, Better Living is an easy-to-
follow instruction manual for building &
better life. It can make your home more
beautiful and comfortable, your family
more fit and attractive, your leisure time
more exciting and rewarding.

Celebrities and influential tastemakers
whose opinions spark the pages of Better
Living include:

Jack Anderson, Semator Howard Baker,
Izanc Bashevis Singer, Lawrence Welk, Julia
Child, Gay Talese, Bob Hope, Cleveland Amo-
ry, Henny Youngman, Helen Garley Brown,
Isanc Asimov, Charles Schuly, Andy Warhel,
Ann Landers, Joyce Brothers, Alice Cooper,
Abigail Van Buren, Rex Reed, Flip Wilsom,
Johnoy Rutherford, A.J. Foyt, Art Linklefier,
Jackie Gleason, Liberace, Alistalr Cocke, Dan
Greenburg, Arthur Godirey, Arlene Francis,
Benjamin Spock, Pal Boone, Lucille Ball,
Johnny Mathis, Bob Newhart, Jack Palance,
Victor Borge, Bill Cosby, Mario Andretti, Lo-
refta Lynn, Merv Griffin, Robert Goualet, Carol
Lawrence, Red Skelton, George Wallace, Bill
Dana, Dick Smothers, Bob Gueclone, Jim “Cat-
fish"" Hunter, Billie Jean King, E4 MeMabon,
George Jessel, Howard Cosell, Jimmy Carter,
Marie Osmond, Bill Blass, Della Recse, Monty
Hall, Dick Clark, Ed Asner, William Shatoer,
Johm Travolts, Cher, George Burns.

Clearly, Better Living has it all: celeb-
rities, money savvy, advice and informa-
tion on enriching your life in every way.

NOWITHASA PRICE FOR LIFETIME
SUBSCRIPTIONS —$4.85!—THAT IS
POSITIVELY DUMBFOUNDING, THAT
IS LOWER THAN MANY MAGAZINES
CHARGE FOR A SINGLE YEAR!

What's more, i vou're dissatisfied with
Better Living for any reason whatsoever,
you may cancel your subscription within
six months for a FULL refund, not just
the partial refund most magazines issue,
Thus you'll have enjoyed a half year of
Better Living—ABSOLUTELY FREE!
How can you lose?

TOTAKE ADVANTAGE

To take advantage of this unprecedent-
ed offer, send your name and address
with $4.95 (check or money order, or Visa
or Master Charge number) to: Lifetime
Subscriptions, Dept. SZ, Better Living,
251 W. 57 8t., New York, NY 10019

Limit: ¥You may order gift subscrip-
tions, but not more than two per address.

This offer may be withdrawn without
notice. Those who have the foresight to
take advantage of it will be congratulat-
ing themselves the rest of their lives.

Will you let this once-in-a-lifetime op-
portunity get away from you? NEVER!
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How to pick a pocket.

1o prove a pomt, we stitched

i WOILE IO 2 h, .'.ICIIEHE‘ .T il
together half a pair of the bes

1-seling  best sellers have a iittle extra stitching

ieans and hall a pair of JCPenney And thal can cost you extra
Fiain Pockets Plain Pockels anly cost yous $14
The paint is, both feel great. W

Which pocket should you pick? It's

great. They even look alike as plam as the pocket on yvour pants

Plain Pockets Jeans
only at

] i iy, Fasgtase i dudanicl Fapwai @ed Pusnio e
g Al et e g ray J';_,"I-\-—-flu.'l_.aldl"l-;
SR G Bannay Gompany, in




Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.

Uitea Kings, 2 ma, "1ar, [ .3 mg. nicahing, Lights it
e, “1ac”, 11 .8 m. nicatine av. per ciganatie

by TG methad  Filver Kgs. 16ma, “tar™, 1.1 mg
pieotine av. pet cigarette, FTC Repni Des #

Wherever the music
is hot, the taste is Kcol.
At any 'tar’ level, there's
only one sensation

this refreshing.

Original
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