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Last year there were broad-scale taste tests
among Canadian Whisky drinkers. They com:-
pared the taste of Windsor Canadian to the taste
of Canadian Mist. The results? They chose the
mild, smooth taste of Windsor.
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“Fifty situps.
Twenty pushups.
Ten laps.
Shave.
Shower.
Speed Stick” protection.

That’s how | give
my business career
an extra edge.’




OM THE COVER
ft's NoL an imaginary prog
for & space monee. IS a
daning new concept for a
supessoric fighoer pet
that fands and takes off
like 2 hehicopter. Read
howy it may revolutionae
aerial wariare in the
exciting stony on page 59,
—PM painting by
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a3 With cash rebates on most Black & Decker
Workmate models, there's no better time
to buy one than now
Get $10 back on the Warkmate 200,
300 and 400. And %5 back
il on the Workmate 100,
Benchtop Workmate and
Hobbycrafter

Get an extra pair of hands with

Workmate.

.Bfacka Decker:

5. 1984

...Now You Can Own a Piece of History

THIS IS THE AUTHENTIC ORIGINAL PAY PHONE
— COMPLETE WITH GRAFFITI, FULLY REBUILT
AND IN GUARANTEED WORKING ORDER

UNBELIEVABLY PRICED AT

Only $§g°0

IMPORTANT. WHEN
STOCK 1S EXHAUSTED,
THESE PHONES MAY BE
UNAVAILABLE AT ANY |
WHILE SUPPLY LASTS  LGiMd =

Grand old pay phones retired from public serece. Bring back memornies of
the 40s and 505! Enjoy "em a5 you remember "em, with mimar mars and scars
of passing years. (Sorry, not responsible for grattiti')

Parts renewed or replaced where necessary. Fully lested, guaranieed
in perfect working order. N coin needed — but don’t 186l guests or kids!

Just plug into any standard jack and sawe coins toward phone bill
Huge capacity for nickels, dimes and guarters

AN INVESTMENT as well 25 a novel decoration. |dentical phones
sell for much more than our low direct-to-you peice. Colliclors Weasure —
bound 1o gain in valye, VERY LIMITED Supply — Order Today!

BEIGE er BLACK (As Available) MOBELL ................
EXTRA-CLEAN (o Graffiti) with r

READY ‘l'ﬁ ; ._im.g-g

(ppearaace may wery from illustration)

PLUG-IN and USE
Lompatibie wiih all phone
MRaes equipment

S.I.T:.Hu HON GUARANTEED

o TeLurn welhin 30 digs for

.. Daly $148.50
LONG ISLAND PHOME COMPARY Dept. PA-311
969 Lakeville Rd. (Box 5026), New Hyde Park, NY 11040

DeLuse CHROME with ringer (Very Scarce)

'-=:_=r’-_“u"l--‘-u-'_nurhasi price ﬂ“,,_ PAY TELEPHOME(s) at $99.50 Thip'g., Handing: 15
o A U shippng ) L _ EXTRA-CLEAN Phone(s) at $119.50 ea. fmm. Hawaii, I
A TRULY UNIQUE GIFT m (1st __ Znd Color Choice) 175 Elsewhere, $35)
FOR SPEEDIER DELIVERY || rew Deluxe CHROME Phone(s) at $14550
(S | CHECK OR MONEY
PHOME TOLL-FREE and CHARGE IT! = ORSER ENCLOSED
1-800-228-3141 [ s —— oume |
Sorry. No CODs — " MASTER CHARGE
s st 2t vt [ . |
" :Ca - . ;
1-1800)-642- 9606 ey o : IIE:ZIS i -““’I
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“If your car is four years old,
replace the belts.
No matter how they look.”

Today’s engine belts don’t show
wear the way they used to. Even an
experienced mechanic can't always
tell if they’re about to go, just by
looking. And strangely enough, most
car owner manuals don’t say when to
change them.

Fact is, after four years in a mod-
ern engine compartment, even the
best belts can go at any time.
So if your car is four years
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—
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old or more, you ought to change
the belts. It’s just part of good
maintenance.

And tell them you want Gates.
We invented the V-belt over 60
years ago, and have been the world
leader in drive belts ever since. At
quality-conscious service stations,
garages, and auto parts stores
everywhere. After four years,

it’s time for a change.

The Gates Rubber Company, Denver, Colorado.



Inereasa Tire Shop Safety and

We Will Give You This Solid
Bronze Buckle.

Heawy truck wheel/rim servicing can
be dangerous

Maotor Whee! Rim Safety Training kit
has maternal and instructions to halp
you teach safe wheel/fim senicing
and help avord needless acoidents
Send for free kit. Post the safety
material. Present the program to your
sanvica people. Return validation cer-
tificate. And we'll send you a Motor
Wheel Think Safety belt buckle

Write: Dept. 31411,
Motor Wheel Corp.

Lansing, MI 48909 'ﬁﬂ
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Subssdiary ol Thi Goodyear Tire § Rubber Comgaany

3-Wheeling to Independence!
d Free Booklet

R\ Q and Spg?fl;!

One Hand Dperation —Rsar Differeatial Drive

CYCLE-CHAIR, the NEW ALUMINUM ELEC-
TRIC BIKE that is differsnf and safer. It's so
easy to handie, you contral on, off, forward,
reverse, speed, steering. and braking with
just ONE o]

Usa CYCLE-CHAIR indoors as well as out-
doors. Shara your bike with a friend, travel to
the store, or take it to the bank. Be indepen-
dent on the Cadillac of 3-wheelers. Its low
center of gravity and all-aluminum frame
rnakas c‘l'ﬁ E-CHAIR the lightest, stro est

3-wheeler on the market today.
ﬂﬂa'mplm‘llli to recharge at home.
for free bookiet and special offer on
CYCLE-CHAIR, PEDALPOWER electric bike
motors and pedal tricycles or call toll-free
1-800-257-7955, in N.J. B00-232-6550.
30 Day Trial » Money Back Guarantee

ELECTRIC MOBILITY CORP., DEPT. 168
591 Mantua Blvd. , Sewell, New Jersey 08080

&

EDITOR’S
NOTES

PM'E aute editor, Wade Hoyt, may have
entertained certain Superman fantasies
as he casually held aloft an automobile engine
block (right). But there's a secret. The block,
cast of magnesium. belongs to the experi-
mental Volvo LCP 2000; it weighs only 26'/:
pounds. Wade drove the new Volvo while
attending the recent Geneva Auto Show in
Switzerland and reports on the car in this
issue (I Have Driven The Car Of The Future,
And It Works! page 134). At city speeds, the
three-cylinder engine vields 100 miles per
gallon! . ., Meanwhile, back at the ranch,
the hands were getting restless, and at least
two of the art staff found reason to escape to
California. Bryan Canniff, graphics director., 5
showed his California models how flapjacks *":m 5'1:_'?.! Hoyt "ﬂnli"f‘ m:
are made in his native Minnesota (photo gmﬂ t;:‘“h’“
below) as he directed photography for Camp-

ing—Go Lightly (page 66). And Ira Herrick. design director, put the best
face on a redwood deck (A Deck You Can Put Anywhere, page 90) while
shooting for a cover for this issue. (As it turned out, we opted for an
airplane cover; the photo at bottom is the way it might have been.) . ..
There's still time to enter our Space Shuttle contest (page 68). As you'll
recall, the original deadline is already upon us. But delays in the Shuttle
program have kept our “reservation’’ open. Give us a suggestion for an
experiment that could work in the
weightlessness of space. We have
three college professors—in phys-
ics, biology and electronics—as
judges to pick one entry 1o be built
at the New York Institute of Tech-
nology. I'll go aboard a Shuttle—
and you'll be flown to Florida to
watch the blastoff. See you at the
launch pad! . . . We found at least a
half dozen computer whizzes
("hackers." as they call themselves)
who would have helped us pene-
trate the “secure’ systems of big
agencies. The idea: Just prove it can
be done. But cooler heads pre-
vailed. There's enough of that kind
of mischief going on, as you'll read
in Catching Computer Crooks
{page 63). Matter of fact, after talk-
ing with FBI officials. Science Editor
Dennis Eskow is convinced the
agency uses those same hackers to
catch other hackers engaged in

PM's Canniff [top) and Herrick [abowve| é\(j:lm——
escape to the West Coast and fall easily

into the Callfornia lifestyle.
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“Installing the jack for my new
Radio Shack cordless phone/clock radio
& Wwas easy. And | saved a hundle.”

\'..

If you can handle a screwdriver, you can save up to 75% by
installing your own telephone jacks. Radio Shack shows you
how to do it. We've got it all, from how-to books to wire
and adapters. To versatile and space-saving innovations like
our Chronofone™ ET-380 Cordless Phone/Clock Radio that
unclutters your nightstand for just $149.95. In all, you'll find
over 160 telephones, auto-dialers, answerers and related
gadgets at our store near you. So when you need to add or
move phone equipment, Make Radio Shack Your Telephone
Company™. We can save you a bundle.

Radio fhaek

A DIVISION OF TANDY CORPORATION

L

WRITE FOR YOUR FREE 1984 CATALOG —I

184 Full-Color Pages Show You What's Really New in Electronics |

Mail to: Radio Shack, Dapt. 84-A-133,
200 One Tandy Center, Fort Worth, TX 76102

Price applies al participating Radio Shack stores 2fd dealeri— o _._ _I .



LETTERS

TO THE EDITOR

Hnok-nn backhoe
=

PM smmmmﬂbyrem Dutuu
fit on a commercial toy tractor. Sketch at
right shows how the quick-disconnect
mount makes it easily removable.

Your article 4 Great Playthings To Make
For Youngsters (page 118 May "81)
had a clever design for a toy backhoe. |

adapted the arm-and-bucket assembly
to fit on the back of our son's tractor so
he can operate it from the tractor’s seat
{photo. left).

The digger is attached by means of a
quick-disconnect arrangement consist-
ing of a wedge-shaped metal tongue
that locks into a matching clip bolted to
the tractor’s frame (sketch, right), A U-
shaped bracket allows the backhoe to
swivel sideways as well as move up and
down. | thought other readers might be
interested in the idea.

DOK L. DEETZ
STONECREEE, OHID

A nice idea. For others who may be
interested. phatocopies of the backhoe
plans are $3.50 postpaid from Popular
Mechanics, Box 1014, Radio City Sta-
tion. New York N.Y. 107101,

Fords were still fast

The turkeys who wrote your article
Ford: Racing Through History (page
148, Mar. '84) must have poor memo-
ries, They said, "Stock Ford VEs could
outrun afl but the most expensive heav-
ies of the early Depression.”

How about the Pikes Peak Hillclimb
of 19337 Four Essex Terraplanes. two
of them only Sixes. took the first four
places ahead of all Ford VBs. Are we to
believe that the Terraplane 8, at $565,
and the Terraplane 6, at $425, were
"pxpensive heavies''?

1 T HORSTMEIER
PASADENMA. CALIF

Authors Mike Lamm and Wade Hoyt
reply: It's true that Ford V8s didn’t win
everything—just almost everything.
The Terraplanes had their day at Pikes
FPeak in '33. but only that one day. In
the "33 Elgin Road RHaces, Fords came in
1-2-3-4-5-6-7. Then in ‘34, they won
Mines Field. Ascot and Pikes Peak. The
Ford V8 went on to be the street engine
to bear up until 1955,

Camouflaged carrier?

Since when does grass grow on aircraft
carriers? In your caption for the Super
Erendard fighter (Technology Update,
page 64, Mar, 'B4). you said the plane
was shown on a French carrier. Unless
the French have gotten awfully good at

B

camouflaging their ships, I'd say it's
sitting on a grass-lined taxiway no-
where near the sea,
WALTER F. MUSIAL
NEWPORT NEWS, va

A last-minute switch in pictures
caught the caption writer off quard.

Flying cars are odd, too

Pete Warren's article Automotive Odd-
balls (page 82, Feb. '84) was immense-
ly entertaining, but [ think he missed
one of the most unusual oddities when
he said that amphibious automobiles
were the only true dual-purpose cars,
In the late '40s or early "50s, there was
something called an Airphibian, a car
with folding wings that could be con-
verted into an airplane. ['d say that cars
that fly are at least as oddball as those
that swim
RICHARID J. SAWYER
MAFLES. ME

We agree. but we were talking main-
ly about cars that were actually made
and sold The Airphibian, along with
several other flying car prototypes.
never made it into production.

As the owner of five Citroen DS-19s
over the years, | must take exception to
Pete Warren's staternent that the hy-
draulic system in the D5-19 also lubri-
cated the engine. It did a lot of things.

but had nothing to do with the engine.

It used vegetable oil in contrast to the

engine’s mineral oil. [n an emergency,

vou could fill it with ordinary olive oil.
but never with motor oil.

ALF AGIHER

MODESTO, CALIF

Too much power
| enjoyed your article Mom & FPop
Power Tums A FProfit (page 100, Mar.
'B4). The future for home-grown elec-
tricity is indeed very bright in light of
ever-increasing utility costs.
| was surprised, however, to see that
our $12,000, 3.5-kilowatt windmill had
grown to a $27.000, 10-kw machine
without my noticing it.
DELHERT GIBSON
WINPOWER CORF
NEWTON. 104

The $27.000 figure we were given
pertained to the total cost of installa-
ton, not just the price of the windmill
alone. As you say, however, its output
is 3.5 kilowatts, not 10,

We're sorry, Detroit

In our article The 10 Scariest Places
To Drive (page B4, Apr. 'B4). we erro-
necusly referred to "Detroit's new Re-
naissance Center area.” It should have
read "Detroit's New Center area.” We
regret the confusion. ™
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NEW LOW PRICE.

Chevy S-10 ZWD short-wheelbase pickup. You're look-
ing at a truck that, just two short years ago, revolutionized
America’s idea of what a pickup should be. And now you can
buy a Chevy S-10 2ZWD short-wheelbase with a Manufac-
turer's Suggested Retail Base Price of only $5990*

Get Chevy value in the bargain. Talk about value. This
low, low price includes standard features like transistorized
ignition, tully synchronized four-speed manual transmission,
tough double-wall construction and 277 sq. {t. of corrosion-
fighting zinc-coated steel.

Big on comfort, too. Chevy S-10 boasts a spacious cab with
more front seat leg room than any full-size reqular-cab pickup.
It all adds up to traditional Chevy toughness at a new, low
price. See your Chevy dealer today.

*Based on Manufacturer's Suggested Retail Base Price including dealer prep. Tax,
license, destination charges and optional equipment additional.
Let’s get it together.. buckle up

CHEVY TOUGH IS TAKING CHARGE




BILL HARTFORD

IMPORTS &

MOTORSPORTS

Cars you wear

There's something irresistible about
tuny cars. It probably has something to
do with nostalgia for the simple pedal
cars and wagons of our childhood. Or
maybe the fascination is from seeing

Opel Junior, 11-ft. idea car,
has seat upholstery that
unznaps and becomes
sleeping bags.

too many James Bond movies—the
idea of achieving perfect mobility from
something you just strap on your back.
A lot of minimobiles have been seen in
the pages of PM, including Japanese

micros like the Suzuki GX. and the
smallest one we see here, Honda's
CRX.

The two latest models in the cute-car
category are from Germany: The Ju-
nior from Opel and Student from Volks-
wagen were just shown at the Geneva
Auto Show. Both of these “downsized
Beetles" are only idea cars for now, but
they sure look like fun.

Tiny but not slow, VW' Student hits 98 mph.

Toyota 4 Runner

It's a brand new model but it sure does
look familiar—at least up to the beltline.
That's because the sheet metal identi-
fies it as a Toyota 4% 4 pickup. But what

distinguishes the 4Runner is the fac-
tory-added camper shell. Toyota took
the 103-in.-wheelbase pickup. cut out
the back of the cab. built in a rollbar
{note the wide B-pillar} and then bolted
on the plastic cap. The hand-
some cap is equipped with a
convenient electric tailgate
window,

In the SR-5 version. classi-
fied as a car, there are seats
for five travelers. The De-
luxe version gives you front
seats only, but what a lotof
cargo room aft—call it a
good rumrunner.

GTO Speedwagon

What's it like 1o accelerate from O to 60
mph in 4'/: seconds? Don't ask me.
Bounce that one off an astronaut or
someong who has already driven Fer-
rari's new 308GTO. If you keep your
foot in it as the dial blurs past 60 on the
speedo, you'll soon be looking at 180

mph. Ferrari is making 200 of these
machines in two versions: base engine
with 400 hp and the full-race setup at
600 hp. The GTO badge is used in its
purest sense: Gran Turismo Omologato
means Grand Touring car recognized
for racing (homologated). Don't miss it
at your local track.

Ferrari 308GTO V8, for Werld Endurance Cup and IM5A racing, gets &00 hp from 2,855 cc.

Car from Krypton

The new Maserati Biturbo is the Clark
Kent of cars. It can slip past you in the
street and because of its unassuming
styling you'd never suspect that it can
absolutely F-L-Y. You have to look
under that mild exterior to find the
powerful twin-turbo V&, And you have
to open the door and get in to know that
you've found a luscious, Jaguarlike in-

The Biturbo Is a supercar In gray flanmnel

terior in the darndest place. If you saw
the Biturbo with sticker still on (bottom
line about $26.000), you'd know that
something is going on here. The 2.5-
liter V& is symmetrically laid out with a
turbocharger for each bank of cylin-
ders.

The turbo lag is minimized with this
arrangement and the Biturbo whooshes
to 60 mph in under seven seconds and
tops out at 125 mph. So. if you're a drag
racer and see a pitchfork on the grille of
the car next to you (the Maserati badge
is actually a trident. symbol of the
marque’s home town of Bologna), you'll
know not to mess. ™
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COPPER PLUS

@psn PLUS

COPPER PLUS

How tosay “Improved Performance”
insix popularlanguages.

Performance. The Swedes, the
French, the Japanese have a word
for it... so do the Germans, the
English, and the Italians.

But we've gol a way of saying
“improved performance” that
everyone can understand.

It's “Champion Copper Plus.”

Copper Plus® is a fresh approach
to spark plug design that starts with
a copper nucleus. But that's not

L

where it stops. We made other
design improvements, too. And
together with copper, they allowed
us to lengthen the insulator nose.

What that longer nose means to
you is surer starts and greater foul-
ing protection. No matter how you
drive or what you drive.

And that's performance. Beyond
the abilities of ordinary spark
plugs. Improved performance,

backed by Champion's exclusive
money-back guarantee.*

Specify Champion Copper Plus
for your import. You'll gain some-
thing in the translation.

“Offer expires December 31, 1884, Aviation and
industrial plugs exceplod

A NOTHING
1 SPARKS
g LIKE A

: CHAMPION

“1984 Champion Spark Flug Company
Toledo, OH 43661
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KING: 1/ mg. "tar”, 13 mg. mecomne, 100%: 17 my, ",
1.4 ma. niconne, av. per cigarette by FIC method

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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Drivers of the 400-plus-hp Formula
One powerboats will leap o 140 mph
on rivers near six U5, cities this sumn-
mer. Slowing to round two single py-

Formula One outboards in U.S. waters

Two Formula One tunnel boats jockey through a turn with V8 outboards blasting.

lons at 70 to 90 mph per 1.4-mile lap,
they’'ll compete for more than
$300.000 in prizes. Two of the US.
races. Minneapolis and Pittsburgh.

count toward the 10-race international
World Drivers’ Championship.
Formula One wnnel boats mount
3.5-liter (214-cu.-in.} V8s. The John-
son. Evinmude or other outboards
scream at 10,000 rpm and suck fuel
through eight carbs with two venturis
feeding each cylinder. This summer,
the Bud Light Formula One Grand Prix
Series includes six two-day weekend
events. Time trials and a 20-lap pretimi-
nary race take up the first day, followed
by a 20-lapper for grid positions and
then the 50-lap main event on Sundays.
Races will be at Chattanooga, Tenn.,
on June 23 and 24 at the River Bend
Festival; Sacramento, Calif., on July 7
and 8 at Water Festival '84; Minneapo-
lis on July 28 and 29 at the Agquaten-
nial; Pittsburgh on Aug. 1 and 2 at the
Three Rivers Regatta; Toledo, Ohio, on
Sept. 1 and 2 at the Toledo Festival; and
Cincinnati on Oct. 6 and 7 at the River
Rally. For tickets and more information
on attending races in the second Amer-
ican Grand Prix Power Boating racing
season, write 1o the U.S. Intemnational
Formula One BRacing Assn. Inc.. Box
941138, Schaumburg, 1. 60194.

Touring by bike

Vermont bike tours for beginners or ex-
|perts let you plck your distance and pace.

Country inn bicycling wvacations have
drawn more than 30,000 cyclists o
Vermont to pedal some 3 million miles
over the last dozen years, making it one
of the mest popular bike-touring desti-
nations, Two-, three- and five-day tours

14

are the most popular, with longer rides
available. Vermont Bicycle Touring
(Box 711, Bristol. V. 05443} is one tour
organizer.

We're also familiar with tours spon-
soréd by the ever-popular American
Youth Hostels. Information about its
nationwide program of trips is available
frorn national headquarters at 1332 |
5t. NW, Washington, D.C., 20005. And.
when you're ready for that special tnp,
contact the national tourist offices of the
European countries you would like to
bicycle in.

A trip we're interested in is through
Holland, and a good organization for
going Dutch is Frank Behrendt's Inter-
national Bicycle Tours at 12 Mid Place.
Chappaqua. N.Y. 10514,

Plans from Boatsmith

You know that PM covers the water-
front in search of great ideas and sto-
ries. Recently, we discovered plans for
an inner tube bass boat (see page 93,
Feb. 'B4), which we found in Boatsmith,
a guarterly that runs boat plans and
projects, and has a $12 per year sub-
scription price. It's at Box 08476, Fort
Mevyers, Fla, 33906,

Water-activated fiberglass tape seals hulls.

Poking a hole in your boat can turm a
minor nudge nto a senous problem.
Syntho-Glass is a new one-component,
resin-impregnated, emergency repair
tape. It comes in a $14.95 packet from
Neptune Research [nc., 2611 Qld Okee-
chobee Rd. Suite No. 3. West Palm
Beach. Fla. 33409, and could keep vou
from sinking. Fresh or salt water acti-
vates the tape as you apply it inside or
oputside the hull. Wear the gloves sup-
phied. It sets in about 30 minutes, PM
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Coleman coolers.For fun
in all shapes and sizes.

From barbecues to band concerts, there’s one for

every occasion.
Colernan® Snow-Lite®* cooler Al & e
motgels are Steel Belted™ - |
with an automotive-type This new 100-quart model holds enough -
enamel finish, and for a family reunion. And its builtin (| ]

feature a tough divider doubles as a convenient shelf . - il |
scuff-proof base. or cutting board. . |

Our popular 4&1:&11. Poly-Lite®
cooler, the “People’s Choice,” is
loaded with convenient features and

plenty of urethane
insulation.
Nothing beats the Coleman Oscar* cooler as ’
a cam[gong cooler. It's at home at ballgames, m b
on the beach — wherever you want food
and drinks handy.

Our new jug holds two liters
of refreshment, dispenses it easily
through a flip-top spout.

Look for new outdoor clothing from
Coleman, too. And an option of rebates
on selected Coleman products, or
donations to the Mational Park Service
Outdoor Safety Fund. For our free

, write to Colerman,
250 M. St. Francis, Wichita, KS 67201.

© 1984 The Colerman Company. Inc ’
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Electronic filing
Even if you can't program in sasic
haven't the slightest idea of what pro-

gramming is all about., and have newver
used your Apple [le, Atari B00/1200 or

With this user-created screen
[right]. it takes only a few minutes
for FileWriter to generate a aasic
program for storing Information
about magazine articles. Each
screen prepared by the user can
generate a separate program,

FREASIME ARTICLE FOLE

amct m
MEGATINE .. ...
wRvIELE

Commodore 84 personal computer for
anything more complicated than play-
ing games, yau can now write a sophis-
ticated datafile program. Not only will
the datafile store the information about
your home, family, hobbies or busi-
ness, it will allow you to gquickly locate
any bits of information by simply key-
ing in a word or phrase.

The magical force is called FileWriter
by Dynatech Microsoftware Inc

FileWriter is a disk-based program
that literally writes a pasic program
from designs the user has created on
the video screen by moving the cursor
around and typing the words and
phrases which describe the information
to be filed. A touch of a key causes the
disk drive to whir, the screen to flash
#asic statements, and within a few min-
utes FileWriter has actually created a
Basic program that provides the func-
tions the user had "painted” on the
video screen. Simply LOAD and RUN
the FileWriter-created sasic program
the same way as for any other disk-
based wasic program.

The two Commodore screens show
what appears from a wuser-created
"MAGAZINE ARTICLE" datafile pro-
gram. At right is the "prompt screen,”
on which the user enters information
about the article: the "Subject” {which
serves as the keyword for this datafile),
the name of the article, the magazine

and issue it appeared in, a short de- |
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]
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scription of the article, and even where
the magazine is filed or stored. Each dot
represents a possible character entry
Afer data are entered in the last field
the data record is automatically stored
on the disk.

The screen at left appears when
FileWriter has located the desired infor-
mation. Entering the kevword “Soft-
ware” for the "SUBJECT” prompt
caused the program to search the disk
for a copy of the original data record. In
this instance. it's located the record for
a Popular Mechanics article about
"Learning 1s Fun' computer software.

If several entries have been made
using a keyword, such as “Software,”
each record will be displayed in its
entirety, sequentially, when the RE-
TURN key is pressed. When all the
entries have been displayed, the pro-

Year
Brtails ¥

Magazine Ioration )

Simply enter the keyword—in this In-
stance “‘Software”—In response to the
prompt “Subject” and the screen |left)
displays a copy of the orl | data record.
i are several records using the same

keyword, they will be displayed one after
another when the reTusn key I3 pressed.
gram returns to the main menu which
was also automatically created.

FileWriter can be used to create any
number and types of datafiles. Whatev-
er the user “'paints” on the screen will
be tumed into a separate and distinct
BASIC program. Since each sasc pro-
grarm is assigned a unique name by the
user, several different programs and
their associated data can be stored on
the same disk. If a file is very large, a
disk might have one program, so the
maximum amount of disk storage will
be available for the data records.

FileWriter is available only for the
Atari BOOY1200 and Commodore 64
($59.99) and the Apple Ile ($89.99)
Dynatech Microsoftware Inc. is located
at 7847 North Caldwell, Niles,
N.60648 —Herb Friedman

A dollar a program

Business Fac- 108 consists of 100 useful
BASIC programs that you never can
seem to find when you need them,.
There are programs which calculate
how much you'll need to put away
yearly 1o pay for a child's education, or
your vacation; how much you'll pay
monthly on a home mortgage or car
lpan; automobile expense analysis;
computerized phone directory; and lots
more,

Need to print decent-looking "stick-
ers”’ or retum-address labels? There's
a program that allows you to make just
one copy., or multiple copies. of the
same label, Need a small in-memory

[

by WAEY LABCLE &AL SERIRERT ®

THIT BOoE DOLOWES TO
THE COOFER FaRILY

PFLEASL RETUAN LT
Wi vhu SAL Do

FRIES EHTER WBilE FREMTEN ACAGYS

FIRET LABEL LIME w3
SOCOWD LABEL LIWE=F
THIRD LABEL LIME =)
FORRTH LABEL LEIWLa)
FIFTH LABEL LINE =)

00 YOU WANT & PRINT MREE(VAELT Y.

One of the Business Fac-100 programs s
for a varlety of labels. such as this one to
put in books to help them get back to you.

mailing hst for your church or social
club? You'll also find that program.
along with a program that calculates
UPS zones from ZIP codes. And there's
a checkbook maintenance program.

The 100 programs work out 1o $1 a
program for most computers. They're
real low-budget workhorses., Business
Pac-100 are those programs you would
write yourself if yvou had the time or
expertise.

Business Pac-100 is $89 for TRS-80,
I/11f4, Commodore, Apple or Atari and
$149.85 for THS-B0 Il and Osborne. It's
from Computronics, Inc., 50 North Pas-
cack Rd,, Spring Valley, N.Y. 10977,

—Herb Friedman
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21983 Garden Way

@ SAVES YOU MONEY! Goes for half the price of larger rear-
tine tillers—which you don’t need for your small-sized garden.

@ SAVES YOUR BACK! Forget spading and raking! The
“JUNIOR" prepares your garden in a fraction of the time!

in rear-tine tillers in over 50 years!...

SAVES HAND WEEDING! It's adjustable to shallow depth
perfect for chopping, uprooting and burying weed seeds—
killing them. Simply guide the “JUNIOR" up and down

each row.

SAVES GARDEN SPACE! Narrow 14" tilling width
allows you to plant your rows closer together.
Grow more in less space!

EASY TO USE! With its tines in the rear and engine
out front, the “"JUNIOR" is so well balanced you
can handle it with JUST ONE HAND. Won't shake
you to pieces like front-end tillers do!

EASY TO TURN & MANEUVER! Because the
“JUNIOR"is light and compact (but strong!) you
can turn it and maneuver it in tight places with
wonderful ease!

There's much more to know about this wonderfully
different and better idea in small garden tillers..like how
you can use it to build super rich soil, no matter what
your s0il conditions...or, how it can help you grow two,
even three crops of vegetables where you could only
grow one before!

So why not mail the coupon TODAY, and get all the
exciting facts about the amazing new TROY-BILT
"JUNIOR"...Plus our mid-sized PONY and large garden
HORSE Models, We'll include prices, attachments and
complete information about our special “OFF-SEASON"
Savings discount now in effect!

WHY, for heaven's sake suffer
any longer with a tines-in-front
type of tiller that has no power
to the wheels and shakes you to
pleces? And why break your
back with hoeing, raking and
shovelling? The New TROY-BILT
“JUNIOR" makes all your garden-
ing chores faster and easier—
increasing your gardening JOY!
Send for tull details TODAY!

At Last! A Rear-Tine Tiller
Especially for Small Gardens!

the 3 HP TROY-BILT"
“JUNIOR”

If your garden is 30'x50° or less, here’s why it will pay you
to get the full story about the Newest, Greatest Breakthrough

Half The Price
Of Bigger Tillers! /-

SO g LA 1L

; g
I
;

d

Mail this
coupon
today!

' TROY-BILT" Rote Tiller-Power Composter
Dept. A2144
102nd St. & 9th Ave., Troy, NY 12180

I YES! Please send me complete information on

“Turns on a dime!™

.i
the new JUNIOR and all other TROY-BILT Tiller
Models ranging from the 5§ HP PONY to the B HP

| PROFESSIONAL" including details on prices
] and big "OFF-SEASON" Savings now in effect!

|
1
i
i
§ Name :
- g
] Address i
- i
i city B
i B
§ state Zip J
I--------------I-'



CAR
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Limp service when cnmpul:er fails

Now that cars have computers that
regulate engine functions, what hap-
pens if the computer fails on the road?
What has to be done to run the engine
so | can get fo a service facility?—
Michael Abruzesse. Worcester, Mass.
You do nothing. If something can be
done, it's done automatically.
Essentially, the computer controls
three systems (really more. but these
three are the ones having to do with
your question}—ignition, spark timing

and fuel. When any part of these cir-
cuits fails, the "check engine” light will
come on. In some cases the engine may
shut off. but most of the time it will
continue to operate in a "limp-in"
mode.

If the circuit in the computer that
operates the ignition system is lost, you
may end up dead in the water. Some of
these faillures can result in a loss of
current to the ignition coil and, conse-
quently, the engine won't run,

If the spark timing control fails, most
computer systems will maintain a fixed
advance rate, which will give the car at
least minimal capability.

If the fuel circuit fails, most cormputer
sysiems will go to a predetermined
airffuel mix that will permit you to
continue driving. In most cases. this
failure mode will be notably less effi-
cient than normal operation.

Repair any failures as soon as possi-
ble, so that further damage to the
oxygen sensor or catalytic converter
does not result.

Frozen dough

In case you're keeping a record of how
many of your readers are experiencing
freeze plug failure on GM engines (see
Car Clinic, page 2. Jan. '84), add my
name. I own a 1981 Oldsmobile Cutlass
that sprung leaks from two plugs. A
dealer said it would cost $200 to repair.
I decided I'd try my own fix before
going that route. so | poured DuFont
Stop Leak into the radiator. That was
several thousand miles ago. So far. so
good.—E. V. Finn, Cape Coral, Fla.

I have been keeping count. So far,
sevien others told me they've exper-
enced freeze plug failure. (The correct
term, incidentally. is core plug.) | hope
Stop Leak will work for them, too.

Hemember that these failures may
be caused if vehicle owners don't pro-
vide adequate corrosion protection for
their cooling system. Even Florida mo-
torists should have at least 50. percent
antifreeze in their cooling systems. And
dont forget the annual system flush
and refill.

Your own Ford TSBs

Ford Motor Co., like GM (see Car Clinic,
page 28, May '84). s now making
technical service bulletins (TSBs) avail-
able 1o owners of Fords, Lincolns and
Mercurys, To get them, call 1-B00-241-
3673, unless you're in Alaska, Hawaii
or Georgia. Call 1-B0D0-241-3711 in
Alaska and Hawaii; call 1-800-282-
09548 in Georgia,

You will be asked for your name and
address, the vehicle make, model and
year, plus engine size and type of
transmission. Not only will you be sent
all TSBs issued for your car so far, but
you'll also get bulletins that may come
along later. And it's all free.

20

A "Hondin’ we will go

Maybe you can tell me why the engine
of my 1983 Honda Accord surges at a
steady road speed. The dealer's
worked on the engine several times
without results—Joe Carver. Fresno.
Calif.

I'went over the list of what the dealer
has done, which you enclosed with
your letter. It seems to be a complete
engine workup, but | noticed that your
Accord has an automatic transmission.
The engine probably isn't causing the
trouble—the lockup torque converter is

continually locking and unlocking
("hunting”). and that's what is giving
the surge.

TSE B3-004 outlines the action to
take in this case. The dealer should first

mm;wmmmm
state of charge.

This raises an interesting question: How
dumm:mbﬂmfwmﬂ
W.ﬁfi’&mwmnm
ter “eye™¥

adjust the throttle control cable to |
specification (see page 15-84 of the |
1983 Accord service manual) and then
test the car on a level road at a steady |
25 mph while watching the car's ta-
chometer.

If the needle wavers. converter hunt-
ing is still occcurring, and the throttle
control cable should be shortened 1
mm at a tme to a maximum of 3 mm
until the surge is gone.

The car should again be driven at 556
mph, this time with the cruise control
activated to see if hunting occurs. If the
engine surges with the cruise control
engaged—but not with the cruise con-
trol disengaged—readjust the cruise
control cable at the actuator to its

(Please turn to page £4)

The way it's done is to connect a digital
mumpmmmm

h-:uﬁm: for one full minute, Now,
check the voltage reading. If it's 12.6 volts,
the battery has a 100 percent state of
charge. A reading of 12.45 volts indicates a
75 percent charge; 12.30 volts, a 50 percent
wm and 12,15 wolts, a 25 percent
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Over 13 million transmissions
will fail in 1984.*

90% of these transmissions will fail due to overheating.

You be the judge. Compare an original
equipment fransmission oil cooler with a
Hayden Trans-Cooler®. Located in the
radiator tfank surrounded by 240°F cool-
ant, the original equipment ol cooler
stands little or no chance of cooling trans-
mission fluid that runs up to 286°F under
normal driving conditions. You can't cool
hot oil effectively with hot water, It's that
simple, Even at 110°F air cools better than
coolant at 240°F.

More and more people are installing
Hayden auxiliary Trans-Coolers on their
cars. A mid-size Hayden Trans-Cooler

can reduce your transmission’s operating
temperature as much as 70°F. Remember,

each 20°F drop in temperature doubles oil
and equipment life.

Quick do-it-yourself installation. If you
can change the oll in your car, you can
make the installation yourself using
Hayden's patented Quik-Mount and
Quick-Connect systems.

Don't become a statistic. See your local
auto parts store, automotive chain store,
RV dealer, hitch installer, mechanic or
installer today and ask for Hayden oil
cooling protection, The car’s life you save
may be your own.

"Courtasy ATRA { Automatic Transmission Rebullders Association)

Send today for free product brochure.

1531 Pomona Road, P.O. Box 848
Corona, CA 91720

Hayden Trans-Cooler prices start as low a5 529.95. Does not include instaliation
To recaive direct orderng infarmation call toll FREE outside CA 1-800-854-4757
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THE TASTE
OF SUCCESS

VANTAGE

Great Taste with Low Tar
That’s Success!




Say goodbye

to America’s

favorite can of motor oil.

CAR CLINIC

(Continued from page 20)

minimum length {see page 25-44 in the
manual).

What happens if the converter
doesn’t respond after shortening the
throttle control cable 3 mm? Shorten-
ing it any more will probably present a
new problem in the form of harsh shifts.
At this point, the torgue converter
should be repaired or replaced.

Overdosed

My 1981 Mercury. which has a 4.2-liter
engine, has suddenly blown its cork.
and no one can find out why. After
starting and running, the engine acts as
if it loads up on gas. It then stalls and is
hard to restart. Mechanics agree that
there's something wrong with the auto-
matic choke, but what that something is
no one knows. All parts have been
replaced. Have you heard of this prob-
lem?—William Rooney. Springfield, il
Replacing parts isn't enough. In Sec-
tion 2 of Ford's big loose-leaf engine
and emissions diagnosis guide there
are tests to pinpoint the problem
Since you've probably already re-
placed the choke cap. the difficulty
must be in the electric control circuit or
the wvacuum pulldown mechanism,

24

The art of locksmithing

suggestions:
1. Slide a thin-bladed screwdriver be-

If the hood laich fails 1o unlock when you release. If this suggestion doesn't work—
pull the hood release, don’t panic—jyou don't
have to cut a hole in the hood. Try these tool or wooden rod up between the grille and
radiator to try and wip the lawch release. If
it's still no go—

tween the hood and grille to trip the latch

2. From under the car, maneuver a long

3. Remove the grille.

Within the electric circuit, possible fail-
ures include the choke lead wire, the
relay assembly, the fuse and even the
oil pressure sending unit.

A visual inspection of the oil pressure
sending unit may reveal a lot. If the unit
is leaking oil, its terminals may become
insulated. If this proves to be the diffi-

culty, check the connector and clean
any oil from its contacts before you
attach it to the new sending unit.

The symptoms you describe are typi-
cal of a failed or misadjusted pulldown
mechanism. This device is supposed to
open the choke plate slightly as soon as
the engine starts. The carb must be
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removed from the car to adjust pull-
down since the adjusting screw is
sealed and must be heated in order w
break the seal

Slippery business
In the April ‘84 Car Clinic {page 14). |
said the front end boots (also called
drive axle boots) of GM front-wheel-
drive cars should not be lubricated. The
statement was made in answer to a
question by Barry Wood of North Ber-
gen, N.1., concerning his 1984 Chevro-
let Cavalier. The boots were dry when
Barry took delivery of the car.

Although the owner's manual says
nothing about lubricating the boots. the
maintenance schedule (a separate doc-
ument) says to grease them. The dealer
didn't know what to do. Neither did
dealers | contacted, so | advised Barry
not to grease them, because grease can
cause rubber to deteriorate, That was
WO

Grease boots as often as the mainte-
nance schedule for your car advises.
Boots aren't lubricated during produc-
tion, but dealers are supposed to grease
them before delivering cars. As for the
part about rubber deteriorating when
subjected 1o grease, that's true, But the
boots that are supposed to be lubricat-
ed are made of a neoprene compound

that a petroleum-based product
{grease) won't harm.

It’ll all pan out
Since the day I bought my 1982 Chev-
rolet Caprice, the aulomatic [ransmis-
sion oilpan has leaked. The dealer in-
stalled several gaskets, replaced the
cover, which he said was cracked, and
tried Permatex. He now says he doesn't
know what else to do. The engine is a
305-cu.-in. VB —E.Z Milner, Enola. Fa.
Original pans on several GM auto-
matic transmission models have been
leaking. That's why the company re-
cently issued redesigned pans. The
transmission in your car is probably a
700-R4. The new repair kit for it has
GM part No. 8642999, Other transmis-
sions for which new pans have been
issued are the 200 and 200C (repair
package No. 8638929) and the 125
(repair package No. BB53942 is for a
leaking oilpan. and repair package No.
8653943 is for a leaking valve body
cover). There will soon be a repair
package for the 200-R4 tranny. ™

DO YOU HAVE A CAR FROBLEM?
Just ask Mort aboud i Send pour guaestion o the
Car Clinic. Popular Mechanics, 224 West 5%th 5t
Mew Yorr, NY 10072 Whae jetters canmy De
armwerid mddrvidually, peofsems that are ol general
irnteirest el Ber disoussed i the ool

SERVICE TIPS

B GM states that because of lightweaight
bumper materials, installing a bumper-
mounted hitch on some models should be
avoided. To tow a trailer, use a frame/
body hitch with these station wagons:
1984 Impala, Caprice Classic, Par-
sienng, Deita B8 and LeSabre. Also use
frama/body hitches on 1983-84 Camaro
and Firebird; 1983-84 Cawvaller, J-2000,
Firenza, Skyhawk, Cimarron; 1984 Fiero;
1884 Chiation, Phoenix, Omega, Skylark.
B Defective four-port water valves on
1884 Chrysler front-wheel-drive cars
and Caravan and Voyager light trucks
result in no heat from the heater. The
problem is on wehicles with air condition-
ing and 2.2-liter engines with either
carburetors or electronic fuel injection.
TSB 24-01-84 offers the repair.

B Changing the radio amplifier of a
1884 Lincoln Town Car equipped with a
premium sound sysiem should stop a
popping-back noise from speakers when
thi car's tum signals are on or when the
brake pedal is pressed. The new amplifi-
er has pant No. E4VY-18B845-B.

B If the torque converter of your 1983
Celebrity, Citation, 6000, Phoenix, Ciera,
Omega, Century or Skylark with 2.5-liver
engine “hunts,” especially when the
cruise control is engaged, replace the
computer PROM. If the PROM now in the
car has part No. 1226439, replace it with
No. 1226647, If the faulty PROM No. is
1226441, install No. 1226648,

Now, Quaker State comes in
clean, easy to pour plastic bottles.

Exclusively.

your oil is less than @ quart low; you con top it off and save
izrolstr ly rogs, dirty hands and leak
~ Say goodbye to spouts, oily rags, dirty hands ar y
cans. Best of all, this unique plastic bottle is made to cost you
nothing extra.
If the new bottle isn't in your store now, it'll be there soon.

Toda need an oil this good
ina p!:mgo this good.

M oiL
2:?&:. l -
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DANIEL CHARLES ROSS

DETROIT

LISTENING POST

M-van unveiled
General Motors took the wraps off its
M-van project at the Chicago Auto
Show. The Astro, a fiberglass mock-up
with full interior, was shown there for
the first time. Like Ford's Aerostar
minivan, the Astro departs from Chrys-
ler's front-drive power train layout and
will debut as a conventional front-en-
gine/rear-drive van in commercial and
window versions in late 1984. Why rear
drive? "We wanted to put the driving
wheels where the mass is going to be.”
said Astro's chief engineer Carl Free-
man. M-van styling is conservative
compared to Chrysler's T-van and
downright frumpy next to the Aerostar.

New Chevy boss Bob Burger, most
recently the top man at Cadillac, was on
hand to help introduce the wehicle,
which the division expects will sell
primarily to commercial users.

Astro's commercial appeal is appar-
ent: [t's taller, longer. lower and wider
than the Chrysler T-van, for example.
and has a heavy-duty maximum GVW
of 5,600 pounds—1,000 more than the
T-van. For ease in lpading or unloading,
the Astro's floor is flat from the driver's
seat rearward to the bumper. which is
22.5 inches off the ground

In passenger canfiguration, the Astro
can be had with one, two, four, five,
seven or eight seats, in combinations of
captain's chairs and benches. The vehi-
cle will be available in three trim levels

i
Camaro-like interior of Chevy's new mini-
van Is as sleek as the exterior is plain.

and with two gasoline engines: Ponti-
ac's 90-hp. 2.5-liter fuel-injected Four
or Chevy's new 155-hp, 90° 4.3-liter
VB. No diesel option will be ready at
introduction, but an Astro has been
“packaged” with an Oldsmobile diesel.

Blunt but rounded nose
gives Astro a 0.38 Cd.

The suspension makes use of a sin-
gle-leaf fiberglass rear spring, similar to
the one used in Corvettes. The fromt
suspension is independent and consists
of unegual-length A-arms and coil
springs.

Transmissions will be floor-mounted
four- and five-speed manuals, and a
column-mounted four-speed automat-
ic. Chevy says no sporting derivatives
are on tap for now. but the five-speed
manual and V&, with an optional 4.11:1
final drive ratio, should make a potent
package for more than just commercial
usages.

The Astro—and GMC's version, 1o be
called USV (for "utility sport van'}—
will be built at GMC’s Baltimore plant
later this year.

Tooling up at Renault

With many new products being devel-
oped jointly. AMC/Jeep/Renault is get-
ting serious about the market here.
Coming in only a matter of months is
the Renault turbo-dieseled Cherokee,
This is a peppy 2.85-liter Four with an
output of 85 hp

Pending for the family that needs
more get-up-and-go is a wurbocharged
version of the current 1.4-liter Four for
the Alliance. This engine is said to
feature an intercooler and develop a
decent 105 hp in the little grocery-
getter. And an Allance convertible
that's on the way will be just the car for
summer cruising.

In addition, the Alliance will get a
new base engine—the Renault “"F-en-
gine.”" It's a cast-iron block, aluminum
head. overhead-cam Four that's now

being used in the European RO, and is
available in two wversions, a 1.6-liter
diesel and a 1.7-liter gasoline Four. Will
the Renault 2.2-liter Four now going in
the Fuego and 18i Sportwagon get into
the Alliance, too? Apparently not. ac-
cording to a Henault engineer. The
current sheet metal in the Alliance is
oo restrictive for the 2.2-liter in the
traverse “'east-west” configuration
Also on tap is a restyled version of

Rear 150-hp 2+2 Renault Alpine
A310 Is being rebodied for U.5. market.

the radical-looking 2+ 2 Renault Alpine
A310 sports car. The first fiberglass
prototype panels were pulled off the
molds at AMC's Amtek facility a few
weeks ago. The A310—a low. lethal-
looking cruise missile of a car—will
likely debut here in 1986, despite
AMC's public denials. The European
version develops 150 hp from a rear-
mounted 2.8-liter aluminum VB also
used by Peugeot. Renault and Volvo
(and also found in Deloreans), and has
a five-speed transaxle. The price of the
A310 in Europe is $17.500 to $21.000.
depending on options.

Another slick new HRenault is the
luxurious mid-size 25 sedan, just intro-
duced at the Geneva auto show. It's
sold in France in eight models, from a
144-hp version of this same V6 to a 64-

(Plwase tum to page 28)
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POWER THAN CHEVY
MID-SIZE V-B.

For ‘B4, America's
best-selling pickups’
pour on the power!
Ford introduces a
new 5.8L High Output
V-8"* with 4-barrel
carburetor. It's the
mightiest mid-size
engine in any pick-
up. It tops Dodge

Gal if together — Buckle up!

(= Lo e T

by 30 horsepower
Chevy by 45.

Ford's 4 9L Six
leads its tield in
power, too. The 7.5LF
is the biggest gas
V-8. And the husky
6.9L diesel' packs 35
more horsepower
than Chevy.

Only Ford, the best-
built full-size pickup
of ‘em all, offers you
such a power choice
for 1984!

AMERICA'S POWERHOUSE
PICEUP LINEUP — FORD!

Most Pcwa::ul Ranger
2.BL V-8

Ford

M{;sl Powerful
Six

New! g
Most Powerdul
Mid-Size V-8

Ford
58L4AV V-8

Ford

Biggest Ficku
ve V-8 P 7.5L V-8

49L 16

Most Powerful &.9L

Diesal | Diesel

"Basad on megisttations of foll-size
pickups for 43 MY

“Optional nol gveilable in Calil

of wilh manual ransmission
"Dptional; 4 9L -6 stondord

Gluul.ttr is Job 1.

Ford's commitment to
guality results in the
best-built American
trucks, based on

a survey of owner-
reporied problems
during the first three
months of ownership
of 1983 trucks. And
the commitment
continues in 1984.

BUILT FORD TOUGH.




DETROIT LISTENING POST
{Continued from page 26)

hp diesel. AMC sources deny that it will
be imported to or built in the United
States, but it would make a great step
up from the Alliance/Encore, and |
wouldn't be surprised to see it on a
kenasha, Wis., assembly line before oo
long

Cadillac exoticar
Rumors have circulated for months
about the x"q_u nsive, high-tech and
exclusive new model Cadillag wants 1o
put m is I|r!-_' It row
likely than ever that the car will be built
Cadillac will assomble the cars in the
United States—but the bodies will be
bl by Pininfarina: GM
notion of Vjust-in-time’’
delivery made popular by the Japanese
and under tesi at
with a twist. It's said

il anr feeight the bodies from

LR Alrs  ore

in  laly 15

A5S0R5INGg th
cal Buick
Lty
Cadillac w
ltaly 1o the United States aboard Flying
Figer jun with flights leaving
Turin daily

Speculation suggests the hypergxo
tic Caddy coupe could carry a sticker in
oxcess of 545000, and would be avail
able i numbers as high as 8000 a
Ve

industry

(#11]1 thiat

100 jets

Hnw to Tow With Toda

_and save upl

1. 1';# mm.um

GM's Opel/Jag plans

In an interview with PM at the Chicago
Auto Show. General Motors President
James F. McDonald admitted that GM
has had conversations with the British
government about the announced 'pri-
vatization” of Jaguar. McDonald said
the mterest was beng expressed by
Opel, GM's European division.

Does that mean Jags by GM might be
sold here through Bob Stempel’s Buick-
Olds-Cadillac group? No, according to
Stempel, who said he thought the cars
could be sold through Opel dealers. Of
course, thére are no Opel dealers in the
LS, right now, but GM has been show
ing top-of-the-line Opel Senator
Monza models to West Coast Audi and
BMW owners in secretl Uproduct clin
ics”" If Opels dre imported again, they
might get their own dealer network due
the poor job Buick dealors did with

T0s

anid

]

Opels in the

Ear to the ground

Good news, bad news: The Auto Club
of Michigan (AAA) conducted a survey
of repair and thell costs over a range of
wvehicles, and adjusted its
accordingly, As an indicator of
the rest of the nation, the
with a whop-

INCreds 1)

INSUrances
rates
popularity Lo
Cadillac Eldorado was hit
ping 41 percent average

insurance rates. The Pontiac Phoenix,
however, rated a 22 percent average
decrease.

Honda Channel 2: Honda Motors is
qoing to develop and sell a “high-tech,
high-performance and high price” car
in a second network of dealers called
"Channel 2. The new VB “executive”
car is seen as oo radical an approach to
be successfully sold and serviced in
conventional Honda dealerships. which
are considered places where economy
cars are sold

Short drives: Given time in a Chevro-

fet Camarp 228 H.O. one gets a red,
white and blue blush in the cheeks. This
Le9-powered automatic, laden to the

gunwales with options, is stickered at
about 216,000, Handling, acceleration
and guality were outstanding—in a
class with sigmhcantly more expensive
The four-speed automat
needs work, Great on the
gear was annoying

Gearman cars
i, however
highway, but FousTH
in the city
AMCHenault 5 a
package looking for power. The
dard-issue-1.4-liter Four with autamatic
transaxle is almost dangerous, and will
barely enter a freeway sately without a
long run-up, A turbo version 15 coming
not a moment oo soon, Comfort is
good, however, and once on the ree
way was axcellent ™

Allrarice (real

SLan-

the ride

V's l:ar
0315 at Hitch Wnrld

i : ﬂmﬁw
mm-m%wm&mwmmmﬁ
Monroe and Hellwig, that give your tow vehicle added
frame support, and reduce suspension and tire wear.
| IIDHWI‘I.IFW si5
This ad is good for $5 off the price of a hitch, a
transmission cooler, and a suspension system
($15 maximum discount, offer expires 12/31/84),
It's all at your nearest Hitch World. Look in the White
‘Pages under U-Haul Centers. Write fora FREE
HITCH GUIDE: HITCH WORLD, Dept PM,

St o U‘HAUL Ce PO. Box 21503, Phoenix. AZ 85306
e | SR

] mtﬁﬂnr mMnmmmbwyde
tear out. Hitch World provides the hitch to fit vour towing
needs, using top brands like Draw-Tite and Rease. Each
hitch has a nationwide warranty, good as long as you
own your tow vehicle.

2. ATRANSMISSION COOLER.
Towing with a downsized car causes
heat build-up in the transmission. That
can burn the transmission's fluid and
shorten its life. Hitch World selects and
installs a transmission cooler, like Hayden, that extends
the transmission’s life by releasing the
towing-caused heat.




Most people think they know a
Winnebago® when they see one.
After all, our legendary motor homes
are easy to spot anywhere in America.
But you won't find one in this ad.

Instead, take a close look at

that tent. It's a new Winnebago.
I'he stove is a new Winnebago, too.
50 are the sleeping bags, lantern,

cooler, air mattress, life vest and
backpack.

They're part of a rugged new

line of Winnebago camping equipment,
sportswear and footwear.
‘ Winnebago gear is field tested
for quality, and built to last a good long
time. With our reputation at stake, we
aren’t taking any chances.

e L

If you're headed for the great
outdoors, take along some new Winne-
bagos. They'll help you get away from it
all without leaving everything behind.

AN AMEIRKCAN AINTENTURE S

1983 Winnebagn Industries, Ine. Forest Cicy, Towa 50436
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& 1984 RFGoodrich

is available in sizes for direc! application
on most original equipment wheels:
A. Three carcass plies help resist
sidewall bruising to optimize truck
dependability
B. Tread pitch sequencing offers
guiet ride,
C. Deep self cleaning grooves
provide excellent traction.
I Dual compeund tread imparts
outstanding mileage.
L]

(@h j The BFGoodrich Radial MudTerrain T/A
2 N

The Radial MudTerrain T/A* was
designed specifically for outstanding
truck performance. In fact,
professional drivers recently tested
the Radial Mud-Terrain T on a
specially modified offroad truck. The
P resull: outstanding rugged
performance. When equipped with
the Radial MudTerrain TA, the test
vehicle demonstrated remarkable
traction capabilities. Even through
mud bogs with the viscosity of wet
cement under two feet of water.
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SAVE THIS AD O SHOW
FUTURE GENERATIONS
HOW WE USED TO GLUE.

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

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

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

Save yourself the bother other adhesives can cause you.

With Thermogrip. And remember to save this ad. It may soon
be the only reminder we have left
of the way we used to glue.

CONSUMER DRVISION
fuacng #1900 EMHART

3z
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First attempts at silhouettes may pre-

sent exposure errors. For a correct
exposure. you should always metar the
background—not the subject.

—hRob Berger

‘Ad hoc’ camera grip

Even though taking
handheld shots with
long lenses is not a
recommended prac-
tice, it's sometimes
necessary. All you
have to do is take a
folding-type camera grip. reverse the
mounting screw and attach the grip to
the tripod mount under the lens bar-
rel—A. Weber

Reflector hp!d_ﬂr :

An adjustable reflector holder, which is
essential when you are photographing
shiny metal, can be improvised from a
utility lamp that has a spring clamp
attached to it—David W. Roberts
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It takes a stress-tested
oil to stay ahead of
the little guys.

If you're driving one of today’s higher revving, small engine 'rs,

Py -

you need a motor oil that can stand the strain.
Here are facts that Pennzoil has worked with to exceed the
lubrication requirements of today’s small engines.

Situation

Solution

FACT: Small car engines are built to
tighter tolerances than V-8's. Varnish
and sludge build-up become an even
greater problem, robbing the engine of
power and performance.

FACT: Like racecars, small engines
need optimum oil viscosity performance
at high operating temperatures. Also,
small engines are harder to start or
crank when cold, so they need greater
fluidity for easy start-up just like racecar
ENgines.

FACT: Small engines work 20% harder
over sustained periods. Reduced friction
is critical to minimize wear in engines
which are running near the edge of their
operating capability.

FACT: Pennzoil is the leader in the devel-
opment of motor oils with high tech
additive properties...such as Z-7...
which help prevent varnish and sludge
build-up in engines.

FACT: Pennzoil led the way in devel-
oping high tech multi-viscosity racing
pils. The same technology has been
applied to Pennzoil Multi-Vis Motor Oil

for your car

FACT: Pennzoil was first to introduce
friction reducers in all their multi-vis oils.

Knowing these vital facts, Pennzoil has
been stress-tested to protect small
engines that work harder to do the same
job as a large engine. And since a
smaller engine is under the stress of
working at much higher rpm, it needs all
of Pennzoil's extra protection. That's
why you need Pennzoil protection in
your car.

Pennzoil doesn't just keep up with
the stress of today's small enginge
demands. ..it stays ahead. So you can
depend on the latest Pennzoil state-of-
the-art technaology to give your car the
protection it needs.

Pennzoil—quality protection worth
asking for.

| aq
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HIGH TECHNOLOGY — PENNZOIL

QUALITY




Warning: The Surgeon General Has Determined _
That Cigarette Smoking |s Dangerous 1o Your Health ‘g “tar’ Hmiﬁﬂu
;HEMH:'IT L
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You can buy one of Sears' new DieHard
Incredicell batteries for $82. That's a
mighty powerful package: 650 cold-
cranking amps, warranted for 60
months, in a compact no-maintenance
case with built-in handles.

That's the do-it-vourself way to get a
lot of cranking for the long haul. But for

The Incredicell System, installed at a Sears Auto I:ent_;r.
Includes connectors that are covered to resist corroslon.

the complete |ncredicell
system, which includes
an under-dash electron-
ic monitor, a Sears Auto
Center must do the in-
stallation. IU's an extra
%18 that way. but we
found it o be quite a
deal: You get the moni-
tor and all the hookups.
The monitor gives you
battery condition, un-
dercharge . and owver-
charge conditions (by
means of an electrolyte
mperature  Sensor)
and it sounds an alert if you leave your
headlights on. Five leads connect to the
monitor, which is mounted in a spot
you choose. so scout your firewall and
dash before going to Sears for the job.
When they install the battery, Sears
adapts your car's 12-v. and ground
cables to the Incredicell’s clever corro-

sion-resistant  shrouded connectors.
And the battery warranty when you
buy the complete system is 72 months,
You get the longer warranty because
the monitor alerts you as soon as a
problem  begins; Sears trusts your
prompt fix will spare the Incredicell
excessive discharging or overcooking,

This 1s $100 well spent—for a com-
plete energy system, not just a car
battery. And with the installation in-
cluded. it's one of the few times you'll
find that doing it yourself doesn't
pay.—H8.H.

Under-dash monitor alerts you to battery
condition, owvercharge or undercharge,
and power drain if lights are left on.

Stop that squeaky belt

Every summer | go through the same
ritual with my car collection: | pull ow
my favorite big block, start it. and the
belts sgueak. Then the kids laugh, the
dog howls and 1 decide that maybe |
don't want to drive it after all.

Held hostage by my car's fan belis
for too long, I picked up some AGS Belt-
Ease by American Grease Stick Co.
After shooting a uny bit onto the belts,
they're as silent as can be. It's a good
deal at about $2.29 a can from auto
parts retailers.—u L

One shot of spray silences any noisy belts.

Bath for car parts

Parts wash-
ing tank
of poly-
ethylene s
strong and

portable,

Whether I'm rebuilding a carb or an
entire engine. | often need a parts
washer. But most are built for pro use
and priced accordingly, A new arrival.
The Degreaser, is designed for the
back-yard mechanic. [ts tank and lid are
Ifs-in.. high-density polyethylens, mak-
ing it strong but light enough for easy
portability. The 12 * 16-in. tank can be
recess-mounted in a benchtop. Clean-
ing fluid is circulated by a UL-approved
100-gph pump.

Suggested retail price is $119. For
the nearest dealer, write to Gator Man-
ufacturing, 4561 West Dickman Rd.,
Battle Creek. Mich. 49015, or you can
phone the firm at 1-800-336-0044.

—Bob Berger

Tough treads

With today’s road conditions and the
cost of new tires. | worry plenty about
every upcoming pothole. Armstrong
Rubber Co.s new Assurance series
tires take some of the cringe out ol
driving. It has an interlocking woven
belt construction so tough that it comes |
with a 55,000-mile limited road hazard
warranty, Using EKevlar fber for
strength. the premium line Assurance |
is based on Armstrong's successful
RVioff-road tires. Look for them at
Armstrong tire dealers,.—N.M.

Wowen Kevilar belts make supertough tires. |
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Prints
and Slides
from the same roll

Kodak MP film . . . Eastman Kodak's professional color motion picture (MP) film adapted for still
use in your 35mm camera by Seattle FilmWorks, With micro- fine grain and rich color saturation, its
quality meets the exacting standards of Hollywood filmmakers. And with wide exposure latitude, you
don't have to be a pro to get great everyday shots or capture special effects.

Experience remarkable versatility. Shoot in low light or bright light from ASA 200 up to ASA
1200. If you're shooting in tungsten lighting, we'll color correct for this at no charge. And enjoy the
option of prints or slides, or both, from the same roll.

It’s economical, too. For example, we'll process your film, send you mounted slides, negativesand a
new roll of film—all for the incredibly low price of $4.60 per roll plus postage and handling. Quick,
convenient mail order service . . . plus substantial savings.

Try our introductory offer. Of course it costs us more than $2 to send this to you. But we're
confident that once you've tried the film, you'll become a regular customer. Why not see what this
quality film can do for your photography. Send in today!

“there has long been the dream of one film that could produce
everything. . . . Such a film is here now in the form of 5247..."

MODERN PHOTOGRAPHY

Mail to: Seattle FilmWorks
INTRODUCTORY OFFER 500 Third Avenue West, P.O. Box C-34056
Seattle, WA 98124
[0 Rush me two 20-exposure rolls of your leading MAME: 000000000
KODAEK MP film—Kodak 5247%* (200 ASA).
Enclosed is $2.00 (U.5). I'd like to be able to et ADDRESS — e ——
color prints or slides (or both) from the same —_—
toll and experience the remarkable versatility of oo
this professional quality film. STATE 7p

Limat of 2 rolis per customer,

We also affer slides and a free replacement roll with regular Kodacolor print films. Yes, slides from Kodacolor!

I4=4 seinle FbeWorks Kawlak 3247 is a registered mademark of the Easrman Kodak Company: gﬂﬂ




Front-wheel-drive automo-
biles require special constant-
velocity joints at both axie
ends [inset) for up/down and
left/right suspension travel.
Rreppa detail is above.

SERVICING
CVJOINTS

BY BRAD SEARS

STRUT

JOHNT

RIEPPA,
JOIMT

BEARING

BALL
JOHMT

Typical GM front-drive axle

TRAMSANLE
DRIVE FLANGE
JOUINT BOHOT

)

DRIVE J
SHAFT TRIPOCIE
JONT

cq:msmnt.—valoc:ity joints are taking
the place of universal joints that
Saturday mechanics know so well. In a
rear-drive car, U-joints connect the
driveshaft to the transmission and rear
axle, allowing the axle to move up and
down on its suspension. In a front-drive
car, CV joints connect the drive axles to
the transaxle and front wheels,

Four CV joints are used-—one at each
end of each axle—to allow the front
whesls to move up and down with the

POPULAR MECHANMICS = JUNE 1784

suspension, and to steer through angles
of about 20°

The old type of universal joint from
rear-wheel-drive cars would not take
the abuse of the front-drive system.
Furthermore, a shaft driven by a con-
ventional U-joint will not maintain a
constant velocity unless it is perfectly
aligned with the driving shaft. If the
conventional U-joint is flexed, the driv-
en shaft speeds up and slows down as it
rotates.

So, for fwd cars, a joint is needed that
will not only deliver power at sharp
angles, but also will not cause serious
vibration and make driving unpleasant.

There are two types of joint that fit
the bill. One, the Rzeppa joint, achieves
these goals by joining the two shafis
with a ball and groove arrangement.
The second, called a tripode or tri-pot
joint, joins the shafts with grooves and
roller bearings. Tripode joints are usu-
ally found at the inboard ends of most

a



fwd driveshafts, while Rzeppa joints are
generally used at the outboard ends.

Both types are quite durable, but
there are cartain precautions that must
be taken with these units to ensure long
life.

Because the CV joint flexes farther
than the older U-joints, it requires a
softer seal to protect the innards from
grime, dirt and salt that splash up from
the road. The easiest method of protect-
ing the unit is to cover it with a boot
similar to the old U-joint covers used on
Chrysler cars from the 1930s through
the "60s.

As with the old Chryslers, if this boot
should rupture, all of the abrasive junk
on the road collects on the lubricant in
the joint and begins to act more like a
grinding compound than a lubricant.

Taking care of a front-wheel-drive
car, then, begins with getting the car on
a lift or being able to get under it safely
a few times a year to check the CV joint
boots for damage. You should do this
before winter sets in, then once during
the winter and again in the spring. If
you do an oil change and lube at 3,000-
mile intervals, check the boots as part of
this service.

Cold temperatures and accumulated
lce and snow can tear a perfectly good
boot to shreds in a matter of minutes.

CV joint inspection

During the inspection, the whaals
must be free to rotate so that you can
see all the way arcund the boot. The
clamps on each end of the boot should
be checked to be sure that they are tight
and not rusted through or broken (see
Fig. 1). The boot material, a rubbery
substance, should be fexble to the
touch. A boot that's hard and brittle is
likely to rupture soon and should be
replaced. Grease spray around the joint
is & sure sign of a damaged boot.

There should be no signs of tears or
holes in the boot, since any hole will
allow water and dirt to enter the joint. A

damaged boot must be replaced imme-
diately.

If the boot is torn, check the lube
inside for grit or particles by rubbing a
bit of it between clean fingers. If grit is
present or if the car has developed
symptoms of joint failure, the shafts will
have to be removed for joint service. A
boot that has become soft and mushy
should also be replaced.

Serious joint damage can usually be
detected when driving. A clicking noise
when turning indicates a worn or dam-
aged outboard joint. A clunk during
acceleration indicates a worn or dam-
aged inboard joint. And shudder or
vibration during acceleration usually

38

1 Protective boots enclosing CV Joints
must be fMexible and have an unbroloen
seal to keep out destructive road grit.

indicates a damaged or sticking inboard
joint.

On the other hand, if a boot is only
slightly damaged or worn and there's
no indication of further problems, the
boot alone can be replaced. There's
more than one way to do the job. You

can install a factory original boot or one
of the new aftermarket quick-fit boots.

Quick-fit boots

With the quick-fit boots the job can be
done without removing the axle be-
cause the boots come with a lengthwise
split in them. You simply cut the clamps
that hold on the old boot and use a knife
to cut the old boot off the car. In the
package of the new boot you will find a
comtainer of lubricant to be used on the
joint once you've cleaned it. The new
boot is slipped in place and the end
clamps are loosely attached to position
the boot.

A special bonding solvent supplied in
the kit is applied to the edges of the split
{Fig. 2). The edges are tied together and
in 40 to 60 minutes the solvent will
cure, permanently sealing the seam.
Simply finish tightening the end clamps

and you're an your way. The quick-fit _

boot is available from most parts stores.

If your inspection revealed that the
joints are damaged or contaminated
with grit, or if you decide to replace the
boots with conventional factory units,
you'll have to remove the driveshaft and
joint assembly.

You may decide that you don’t want
to attempt this job yourself. On some
cars, you will need a two- or three-leg
hub puller to push the shaft out of the
stearing knuckle. On other cars, partic-

ularly GM models, it may be difficult to
pry the inner CV joint away from the
transaxle without a special tool. If you
do decide to have a professional do the
job, find one you know, or one who's
NIASE certified in front end and sus-
pension work.

If you decide to do it yourself, you
miust obtain a factory service manual or
general auto repair manual that in-
cludes specific, detailed instructions for
performing this service on your particu-
lar wehicle.

Removing the axle

The procedure begins with the re-
moval of the large axle shaft retaining
nuts that are found where the front
wheel bearing nuts would be on a rear-
wheel-drive car. This is best done by
loosening the nuts while the car is still
on the ground. These nuts are usually
torgqued to betwean 180 and 225 |b.-ft.
and require a good heavy socket and a
long breaker bar.

Chock the wheels, apply the emer-
gency brake and put the car in gear or
an automatic transmission in pagx.

There are three methods of locking
the axle nut to the shaft—with a cotter
pin (just like the front-wheel retaining
nut on a rear-drive car), a staked nut or
a self-locking nut.

The staked nut looks much like a
castle nut—one that could be used with
a cotter pin—axcept that it doesn't have
the cotter-pin grooves. The threaded
portion of the shaft has a groove cut into
it and, once the mut is tightened, the
neck of the nut is staked in place.

When removing this type of nut,
make no attempt to relieve the staked
portion, just unscrew it as found. You
can make a tool from a small cold chisel
to stake the nut on reassembly. Grind
the sharp edge from the chisel, leaving
a rounded edge. The recommended

F | it of -fit OV boot I3
Split seam wijﬂm
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3 Staked axle shaft nuts are

chisel edge.

radius is Yis in. Place the tool directly
over the groove in the shaft and, wear-
ing safety glasses, use a couple of solid
hammer blows to complete the staking
{Fig. 3).

The third type of self-locking nut uses
& nylon insert to keep it from backing off
the shaft onece it's tight.

You should replace a staked nut as
wall as a self-locking nut each time they
are removed.

Once the axle nuts have been loos-
ened, jack the car up by the frame and
place stands under the frame in the
locations shown in a shop manual, let-
ting the wheels hang free. Remove the
wheels and finish removing the hub nut
and washer.

Chryslers and Fords

On Chrysler and Ford vehicles, re-
move the nut that connects the tie rod to
the steering knuckle, then separate the
rod end from the knuckle. Take care not
to tear the rubber seal on the tie-rod
end.

Remove the pinch bolt that holds the
ball joint to the stesring knuckle and
use a pry bar to separate the lower
control arm and ball joint from the
steering knuckle. If the car is equipped
with a front sway bar, unbolt it before
you try to separate the ball joint from
the knuckle, Don't use a pickle fork on
the ball joints or tie-rod ends unless you
plan to replace them, as the fork will
tear the seals.

Attempt to move the knuckle assem-
bly and strut away from the driveshaft,
allowing the shaft to drop out of the
hub. If the shaft won't release from the
hub, get a puller that can be attached to
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the wheel studs on the hub. Usa the
puller's screw jack to push the shaft out
of the hub.
Determine the method used to hold
the inner ends of the shafts to the
methods: a flange to which the half-
shaft is bolted, a stub shaft that enters
the differential and is held in place with
a circlip, or just stub shafts that enter
the differential. The latter are held in
place with thrust bearings in the hub
assembly. Stub shafts are common on
General Motors and Ford vehicles.
On all Chryslers, except thosa
equipped with the A-412 transaxle, the
speedometer drive gear must be de-
tached from the transaxle before the
right-side driveshaft can be removed.
If the inner axle end is held in place
by a bolted flange (Fig. 4), as on some
Chrysler and Volkswagen cars, mark
the flanges with a scribe to ensure their
propar relationship when you reassem-
ble them. The attaching bolts on this
type are socket-head (Allen) capscrews.

Use a good Yein-drive sockst-head
wrench with a ratchet to remove the
screws and a torque wrench to reinstall
them. The socket-head screws may be
hidden behind protective plastic caps
on some Chrysler modaels. Apply 33 [b.-
ft. of torque to the screws during reas-
sambly.

When there are no flanges on the
inner ends of the drive axles, the differ-
ential cover may have to be removed to
ralieve the pressure on the circlip that
retains each shaft. This arrangement is
used on early Omni/Horizon models.

OmniHorizon axies

To begin with, the procedure is the
same: Loosen the hub nut; jack up the
car and support it on stands with the
wheels and suspension hanging free;
then remove the hub nut, washer and
wheel. Next, place a drain pan undar
the differential cover. Loosen the bolts
and remove the cover. Rotate the drive-
shaft until the circlips’ ends are visible
(Fig. 5). Squeeze the tangs of each
circlip with a pair of needle-nose pliers
and push the stub shaft into the side
gear by prying with a screwdriver in-
serted between the stub shaft and the
differontial pinion shaft.

Release the ball joint and tie-rod end
as described below. Separate the
splined and of the shaft from the knuck-
la by pushing the knuckle away from
the CV joint. Remove the driveshaft
assembly from the vehicle by pulling
outward on the inboard CV joint. Don't
pull on the shaft.

When reinstalling the differential
cover, Chrysler recommends that you
use the silicone RTV gasket material in
a tube. After all traces of the old gasket
material have been removed from both
mating surfaces, draw a bead of the



= [DIFFEREMNTIAL
COVER

5 Some inner axie ends are retained by
circlips, Release the clips after the differen-
tlal cover has been removed.

RTV material on the cover, going com-
pletaly around the cover and making a
circle around each bolt hole.

Allow the material to skin over—
ebout five minutes—and install the cov-
er loosaly. Just snug the bolts up a bit
more than finger tight and allow the
material to set for about five more
minutes. Then finish the job by torqu-
ing the bolts to 12-15 lb.-ft. for Chrys-
ler-built cars.

Removing the third type of axle shaft
requires the use of a couple of O-ring
pullers. Some auto parts jobbers who
carry rebuilt axle shafts or a stock of CV
joints will either lend or rent the tools to
you. You still must remove the axle hub
nut and washer as before, as wall as the
whaeal.

GM joints

When removing CV joints on GM
cars, you should disengage the steering
knuckle from the strut rather than from
the control arm (see lead illustration).
Before the strut can be disengaged, the
brake line must be disconnectad from
the strut and the caliper must be de-
tached and supported.

You must also mark the cam bolt on
the strut mount 5o it can be reinstalled
in the same positon to retain wheel
alignment (Fig. 1).

A special adapter is used with a slide
hammer to remnove the stub shaft end
(inner end) from the differential of a

40

GM fwd car. You should have a drain
pan handy, as fluid will leak from the
differential.

The next step requires a puller that
resambles a steering wheel or harmonic
balancer puller. It is used to force the
axle shaft out of the front wheeal hub.
Don't use a hammer here since the
blows would probably ruin the fromt
wheel bearings, which cost over $100
each.

Onca the shafts are on the bench, you
must detarmine whether to replace
them with rebuilt units or to disassem-
bla them and replace only the CV joints
and boots. (The CV joints would be
mnkingmimaﬁthwnrﬂdafmﬂvam
worn out—noises like snapping on
turns or grinding and backlash whan

serviced Individually

m“?-bmmm

CV Jolnts by removing circlips.

7 To prevent unwanted vibrations, axle
balance welghts should not be removed.

applying the throttle or letting the car
coast.)

CV joints that need replacemeant can
also cause a shimmy in the steering
system. If you've managed to get the
shafts out of the car and know that the
joints will need to be replaced, you
should consider replacing the entire
axle shaft assemblies with rebuilt units.
{A rebuilt shaft assembly for the right
side of an Omni, for example, carries a
list price of $240, while the parts nead-
ed to rebuild the shaft in the shop carry
a list price of $195). Then the procedure
boils down to bolting in the rebuil
shaft, which is already assembled and
lubricated.

Replacing CV joints
However, if you are adventurous, you
can remove the CV joints and install
new ones on the axle. To parform the
job, you must have a service manual
with specific instructions for your car.
Most CV joints are held together by a
saries of circlips which, when removed,
allow the joint to be disassembled (Fig.
6). Before disassembling the joint,
make sure your work area is really
clean. Cover the entire work surface
with a piece of towel. The thickness of
the towel will stop any pieces that drop
Some axles have balance weights
(Fig. 7) which should not be removed.
Without a doubt, servicing front-
wheel-drive components is a more in-
volved job than many home mechanics
are willing to take on. In some cases it
may require special tools to torque the
axle shaft nuts (which must be tight-
ened to 225 Ib.-ft.), pullers to remove
the driveshafts or equipment to realign
the front end after unbolting and rein-
stalling front strut components. But
reqular inspection and maintenance of
the CV joint boots, coupled with the
knowledge of how these parts function,
will go a long way toward making life
with front-wheel-drive cars easier and
less costly. |
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Save Gas, Save Engine with ‘POLY’

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

WHAT IS POLY? “Poly" is short for
polytetrafluoroethylene (TFE). It is the
slipperiest substance known to man (1981
Guiness Book of World Records, p. 188).
The Petrolon Corporation, makers of
Slick 50, has invented a way to perman-
ently bind this slippery chemical to your
engine with one treatment. All you do is
add one guart of Slick 50 to your oil dur-
ing oil and filier change, By reducing
engine friction, Slick 50 increases gas
mileage and horsepower and reduces
engine operating temperature, thus caus-
ing your oil and engine to last longer. Just
as important, it reduces metal wear,
defraying costly overhauls.

HOW DO | KNOW THIS ISNT A
FRAUD? Slick 50 has some very impres-
sive credentials. The “Consumers Digest™
magazine (March/April, 1982, p. 35)
states “Slick 50 does reduce engine heat
and ordinary wear, and our informal tests
indicate that it will improve gas mileage
by about 2 or 3 miles per gallon.”
Researchers at the Franklin Institute
Research Laboratory, after applying a
powerful ultrasonic cleaning process to a
Slick 50 treated engine, were surprised at
its permanence. They stated, “We actually
expected the Petrolon Slick-50 TFE Resin
coating to also be removed, but later
found it was still there.”

The FAA (Federal Aviation Adminis-
tration) has fully accepted Slick 50 Air-
craft Piston Engine Treatment (F. AR,
#31.49). An FAA test simulating 1400
hours of engine use (equivalent to about
70,000 miles on a car) showed almost zero
engine wear!

2500 miles after removing Slick 50 from
the crankcase, lab tests at a leading uni-
versity engineering experiment station
showed that the benefits of Slick 50 were
still there. They reported a horsepower
increase of 16.9% and 9.99; for light and
heavy loading respectively. The senior
engincering researcher at the University of
Southern California in San Diego stated
this, “Slick 50 does increase horsepower
and decreases fuel consumption in tests
done at the university." The Space Shuttle
Columbia uses the chemical *poly™ in its
gears and bearings because it is the only
chemical lubricant which can withstand
the heat and corrosive elements of space.

Perhaps most dramatic of all is a tor-

TE HNAL

TFE RESIN-ENGINE
4. COATING

ture test overseen by the Automotive Ser-
vices Council for Pennsylvania and shown
on television station WTVE. Three cars
with between 75,000 and 129,000 miles on
them were treated with Slick 50. Six
months later the oil was drained from
each wvchicle, and the cars were driven
without the oil plugs forabout a half hour,
The water temperature never rose, and the
engines sustained no apparent damage.
There are many more tests available, [f
vou are still skeptical, send $2.00 to defray
printing and postage costs, and we will
send you additional, more detailed test
information, ete.

HOW DO YOU TREAT AN
ENGINE? Very simply, A few minutes
before oil and filter change, add engine
flush (sent free with each order) to clean
out the engine. Let the engine idle for 10
minutes. Then drain the oil, change the
filter, and add the proper amount of woil
less one quart. Add one guart Slick 50,
drive for 30 minutes, and leave it in the
crankcasc for 3,000 miles. As the engine
operates, the oil carries the polytetra-
Nuoroethylene between the parts where it
is burnished into the pores of the metal,
Once impregnated, it is permanent, so you
do it only once, not each time you change
oil. One quart of Slick 50 will treat all
standard 4-, 6-, and B-cylinder gasoline
and diesel engines.

WILL IT WORK WITH MOST
OILS? Yes, Slick 50 will work with all
petroleum-based oils and all synthetics
that are compatible with petroleum-based

oils. An exception is graphite oils. How-
ever, once an engine is treated, you can go
back to a graphite type if desired.

WHAT ARE THE BENEFITS OF
SLICK 50?7 Your actual benefits in per-
centages may vary, depending on the kind
of driving you do, vehicle condition,
weather, and geographic area. By reduc-
ing friction, Slick 50 does all of the follow-
ing: It increases gas mileage. It increases
horsepower—small economy cars and
large RV% really need this! 1t reduces
operating temperatures, thus increasing
the lubrication and life of the oil and the
engine. Last but not least, the drastic
reduction in engine wear defrays or elimi-
nates costly overhauls which could save
you up to $1,000. Slick 50 eliminates the
“lubrication starvation” thatall cars expe-
rience when first started before the oil has
a chance to circulate. Up to 90% of the
engine wear on a car can be caused by this
lubrication starvation. You receive all of
these benefits for §34.95, less than the cost
of two tanks of gas.

WILL SLICK 50 HARM MY EN-
GINE OR AFFECT MY WARRANTY?
Mo! Slick 50 is suspended in an excellent
grade of petroleum oil which meets or
exceeds every manufacturer's engine war-
ranty requirements. In addition, Slick 50
is the only product of its kind to have both
an APl (American Petroleum Institute)
and an SAE (Society of Automotive Engi-
neers) rating imprinted on the package. It
also has a SF-CC-CD service
classification.

ARE DEALERSHIPS AVAILABLE?
Yes. Here's an opportunity to make hand-
some profits. Having such solid test
results from major institutions makes
Slick 50 easier 1o sell than many other
products. Free dealership information is
senl upon request,

Free engine flush sent with each order.
Free shipping with orders of 2 or more.

For purchase or further information,
call toll-free 1-800-515-8624 (in Colorado
call 1-303-762-1385) or send to SLICK 50,
3148 5. York St., Englewood, CO 80110.

O 1 enclose 34 %5 « 34,00 shipping and handling.
O | want 2 ar more (free shipping and handling)

O chect Ocop O vies MasierCard
Card Yo Exp [Maie

¥ 1itd

Address

PGive sbreet address if possibde dos | F% dein 1]




DENNIS ESKOW

SCIENCE

WORLDWIDE

Time travelers mlder t.he sea

This fall an Israeli underwater archaeal-
ogy team will return to Caesarea on the
Eastern Mediterranean to travel back 1o
the time of Christ. Last vear divers
identified the wooden ribs of a sub-
merged shipwreck as parts of a Roman
Empire cargo ship. The 114-foot hull,
with bow and stern missing, is located
in about & feet of water. If the vessel
can be brought to the surface and
reconstructed, scientists expect (o have
the first example of a Roman super-
tanker, Archaeologists note that the
ship probably had no valuable cargo—it
rmost likely carrfed grain,

lsraell divers off the coast of Caesarea
examine an anclent Roman cargo ship.

Submersible to a fault

Most of California’s strongest earth-
guakes have their epicenters—point of
origin—in the ocean. Little is known
about undersea faults in the Earth. But
now geologists are studying the bottom
of the Santa Barbara Channel off the
California Coast, Helping them is a
machine designed by geologist William
Prothero of the University of California
at Santa Barbara.

The Ocean Bottom Seismometer
(OBS) looks like a wood stove with an
extra appendage. At its base are four
horizontal seismometers topped off by
a metallic stack filled with electronic
controls. Four arrays of batteries keep
the unit powered for up to ong year of
subsurface duty. Its acoustic transpon-
der is highly sensitive and gives the rig
the ability to "hear™ a quake hundreds
of miles away.

ACOUSTIC TRAMSPOMDER

BATTERY ARRAYS [4)

SOLATION

Submersible selsmometer takes undersea quake readings from hundreds of miles away.

Coming: brain transplants

Are human brain transplants just
around the corner? It looks that way.
University of Rochester researcher Don
Marshall Gash says he and his col-
leagues have successfully transplanted
healthy brain tissue from an African
green maonkey to the scarred brain of
another of the same species. Next, the
srientists will do a brain transplant in a
higher primate. The technique may
mean restored memories to humans
suffering from Alzheimer's disease,

Halley turnoff

The Astronomical League’'s newsletter
Reflector recently carried with it the
first issue of another newsletter. Called
Dark Skies for Comet Halley, the four-
page joumal urges those interested in
seeing Halley's comet in the spring of
1986 1o lobby for the killing of all
unnecessary outdoor lighting just for
March and April of that year. Halley is
not expected 1o be as bright this time as
it was on its last pass. For a copy of Dark
Skies, write 1o: Fred Schaaf, DSCH, RD
No. 2. Box 248, Millvilie, N.J, 08332,

It all adds up

Factoring is the breaking up of a large
rmnumber into smaller units. Thus the
number 10 has factors 2 and 5. | figured
out that one by just closing my eyes.
But suppose you want to factor a num-
ber B9 digits long? You need some kind
of formula. Scientists at Sandia MNational
Laboratories have come up with a for-
mula for factoring a 69-digit number.
They used a powerful Cray computer to
establish the technique Next Sandia
scientists hope to factor a 71-digit num-
ber, creating a secret computer code.

Cloudy vision

Scientists using the Multiple Miror
Telescope in Arizona have made the
first measurement of what may be a
galactic-size cloud. The swarm of dust
particles about 19 billion light-years
from Earth measures 15000 light-
years across. Our Milky Way galaxy is
about 100,000 light-years in diameater.
The cloud may be a new galaxy form-
ing at the source of the original Big
Bang that many believe started our
universe. P
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MONROE GAS-MATIC.

THE SHOCK THAT SHOULD'VE
BEENON YOURCARIN
THE FIRST PLACE.

Now there’s a replacement shock that's so superior, consumer ride test that included potholes, washboard

s0 advanced, you'll wonder why it didn’t come on bumps, railroad tracks, curves and a slalom course,
your car in the first place. Monroe Gas-Matic. The most ~ Gas-Matic was preferred - 5 7™
advanced shock we've ever made. 3 to 1 over conventional - A
shocks. - W
e o e S
Teflon/steel priming valve [2), that drastically reduce GIVE YOU THE BEST 3
aeration for less shock fade. This advanced technology ~ RIDE EVER. : n BN
allowed us to open up the valves (3) for reduced ride The best shock we've
harshness. ever built deserves the
best ride guarantee in the business. And that's what
we gave it.
= ' “If in 60 days you don't agree Gas-Matic shocks or
The results are dramatic. struts give you the best ride ever, we'll replace
In comparison testing to conventional shocks, Gas-  em-at no charge—with any comparably priced
Matic handles better. Rides better. And gives you shocks or stuts. o _
greater control without sacrificing comfort. So if you want a better riding, better handling car,
The conventional shocks didn’t even come clase. get the shock that should've been on it in the first
Consider this: Gas-Matic improves handling by place. I
reducing body roll as much as 14%. It reduces shock . Getaset of Monroe Gas-Matic shocks o struts.
fade up to 43%. And reduces ride roughness and 930 TYRN e
vibration up to 63%, Monwos Auto Eguisment

S0 SUPERIOR, GAS-MATIC IS PREFERRED
3 T0 10N ALL ROAD SURFACES.

We built Gas-Matic to be the best. On
every type of road surface. In a recent

THE MOST ADVANCED SHOCKS AND STRUTS
MONROE HAS EVER MADE.
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Repairing an old sealed-system refrigerator

Help! I have lost a dear friend. It's my
1846 Servel gas refrigerator, model No.
UR-600A. serial No. 646105, It's been
with me for years and now it's guit
working. The flame bums. but it will fiot
cool the refrigerator, Can this Servel be
recharged? Is there anyone in the
Houston area that repairs them?—Her-
nard L. Lenhart. Housion

servel Co. was sold o Whirlpool
Corp. way back in the late 1950s.
Whirlpool may have a limited supply of

functional parts in stock for your refrig-
erator, Unfortunately, you'll have to
pinpoint the malfunction before you
order parts. The mailing address is:
Whirlpool Corp.. 1900 Whirlpool Dr., La
Porte, Ind, 46350, Attention: Customer
Service. Include the model. serial num-
ber, and the type of gas you are using,
LP or natural. Explain what parts you
are looking for. They will check their
stock and iind out if the parts you need
are still available,

As far as having the unit serviced or
possibly getting a sealed system re-
paired. my only suggestion is to check
vour local phone directory under maotor
homes or travel trailer dealers. They
use gas-absorption-type refrigerators
in their vehicles, It's possible that they
may be able to help you with the
sealed-systern repair.

Or check with your local gas utility,
They may know of someone who can
service or repair the system.

Noisy defrost timer

I own a Coldspot frostless side-by-side
refrigerator freezer with model No.
1067630512, serial No. E33875005.
The problem is that the defrost Hmer
became noisy and often sounds like a
high-strung horse running on  hard
pavement,

I had a new timer installed by Sears
and it wasn't long before the new tmer
got noisy again. Am [ stuck with this
horsey noise in my home?—Frank .
Bird, Abingdon, Va.

I think not. Replacement timers are
not usually noisy. The timer may have a
defective part. | suggest that you get in
touch with the Sears service people
again and have them replace the timer.
Most likely. the part is still under war-
ranty.

Warped refrigerator door

I have an Amana side-by-side refrigera-
tor-freezer. model No. SR22-1. serial
No, H11466544, in which the refrigera-
for door seems warped and out of
shape near the bottom on the left side.
How do | repair this? All the door seals
are good.—Nick Valli Trenton, N

Sounds as if your door may need
realignment, or possibly the door gas-
ket may need adjustment. The first
thing to do is to open the refrigerator
door and remove everything from the
door shelves on the liner.

Mext, roll back the door gasket. Loos-
en all the retaining screws around the
door seal. Once the screws are loos-
ened, the door will lose much of its
rigidity.

Shut the door and hand-shape it o

Kids, adults, appliances
Children are doing more household
chores these days, especially in homes
where there are two working parents.
Whirlpool has published several book-
lets 1o help teach children safety and
energy savings in using home appli
ances. Two booklets in the form of
coloring books are: Color Me Safe (writ-
ten in English and Spanish) and Saving
Energy. Another booklet is Laundry
Tips For Kids. It's written for children ag
the sixth-grade reading level. Pictures
in the publications show step-by-step
procedures to make them easy 1o fol-
low and fun for kids to use,

Nice Things To Know About Safety
With Appliances is geared toward teen-
agers and adults, This booklet contains
information on mstalling and using ap-
pliances,

Two booklets dealing with safe use of
appliances are available from Whirlpool.

To obtain copies, write to: Appliance
Information  Service-PM,  Whirlpool
Corp.. Administration Center, Benton
Harbor, Mich. 49022. Specify the book-
let you want by title. Allow four to six
weeks for delivery.

the face of the cabinet by pushing in on
the door at all four cormers. Then open
the door carefully and tighten two
screws which are in the corner, Shut
the door again to see that it hasn't
changed shape. Reopen the door and
tighten the rest of the screws.
Sometimes after aligning the door,
the door gasket won't rest flat against
the face of the cabinet where it seals.
The easiest repair is 1o put something
behind the gasket to hold it out so that it
makes contact with the cabinet. Try a
silicone sealer or something behind the
gasket to help retain its full height.

Thudding motor
We have a 1875 Hotpoint refrigerator
with a fop [reezer, model No
IGPFP702C, serial No. OV2264201,
which gives off a sharp thud whenever
the compressor stops. The noise began
three months ago with a quiet thud,
Then the refrigerator began to rattle.
We're afraid the refrigerator might ex-
plode one of these days. Please ad-
vise.—Mrs. Bessie Takemoto, Lagung
Niguel Calif

There is no danger of it exploding. It
sounds as if one of the internal suspen-
sion springs inside the compressor has
broken. What you are hearing is the
motor and pump assembly hitting
against the side of the compressor case
that envelops the whole hermetic com-
pressor. The only real cure is o have
the compressor replaced. ™

T wou haveer 8 peofiem with any appliance. semd your
iquestion, aiovig et e okl and sorul s, o
Appliance Clinie. Popalar Mochanics 224 West 57th
Sr, New Yord, N Y 10078, Sorry, but lettens cannal
e answered individally. Probésms of wide inieress
will e dliscussed @ this ool
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DRIVEA
DIESEL OVER
YOUR LAWN.

It looks like a riding mower.  deal longer than any gas mower.  blade or snow blower. While an

It cuts like a riding mower. But Other big tractor features optional rear power take-off lets
this Kubota is something else.  include a live front PTO shaft  you operate atiller.
We call it a Kubota GG. You drive to the mower. Unlike a There are four Kubota G

might just call it great. Because belt drive, the shaft can’t stretch lawn and garden tractors, from
it’s the first lawn and garden and is unlikely to break. The 10to14 horsepower. Two models
tractor of such remarkably small resultisasmooth,more even cut. come with an easy-to-drive

size to have a diesel engine. You can also attach a front hydrostatic transmission.

A Kubota G tractor comes You can see and drive them
with a powerful 2- or 3-cylinder all at your nearby Kubota
water-cooled diesel engine. The dealer. Just say you want to get
engiqes are bgi‘llt_ctlu the sant:f: behind the wheel of a diesel.
exacting standards as our bigger .
tractors. And the advantages of Ku BuT n
a diesel engine vs. gas are many. T :

Diesel is thriftier on fuel. Nothing like it on earth.

Maintenance is cheaper, too,
with no spark plugs, carburetor
or distributor to wear out. So

you can just concentrate on main- e

taining your lawn instead of your T —

lawn ngggfer. i Mﬂm '
Most important,a Kubota i e el

diesel will last longer. A good T

£ 1984 Kuhomm Tractor Corporstion




NORMAN BECKER,

CLINIC

HOMEOWNERS'

Cur Formica
glued onto fir plywood. Over the vears,
the contact cement has let go in spols.
Formica is also glued tightly along the
edges, Can a glue be injected hetween
the Formica and plywood o reglue
thermn. even though the old contact
cement is still there?—Douglas Santy,
Green Bay, Wis.

The countertop is probably loose

kitchen countertop s

Regluing a Formica countertop

because someone periodically places a
hot pot on it. When the temperature
goes above 150° F., the contact cernent
softens and staris to let go. If the
contact cement is not too ald, it may be
reactivated by heating the area with a
gun-type hair blower. You need a tem-
perature of about 200° F, on the surface
of the Formica to reactivate the cement.
Then roll the area with a roller and

cover it with a board that is clamped in
place,

If the contact cement is aging and
cannot be reactivated, you can bore a
tiny hole into the area from the under-
side of the plywood so as not o damage
the surface. Inject a white wood glue
into the area, Push the loose section of
the countertop up and down to spread
out the glue. Then cover the area with a
board and clamp it in place until the
glue dries.

Mildewing

After removing the wood shingles from
the roof. filling in the roof deck spaces
and re-covering the rool with asphalt
shingles, we developed a mildew prob-
lem on the interior walls. Even though

AIR-
FLOAY

T SOFFIT VENT

For good airflow from the attic, a combl-
nation of vents, such as the soffit and ridge
vents shown, Is recommended.

we installed twa artie gable vents, the
problem still exisis. The house is not
getting enough ventifation, but I'm not
sure how to rectify this.—Jfack Rutier.
Budingron. Colo.

By filling in the roof deck spaces you
altered the ventilation pattern of the
house. The attic no longer breathes as
easily as it wsed to. This causes a
moisture buildup which results in the
mildew.

Gable vents are helpful, but anly if
they are adequately sized. The effec-
tive openings for louvers is not the
same as the actual opening cut out for
those louvers

The gross area of the actual opening
can be reduced by as much as 65
percent because of the resistance intro-
duced by the louvers. Il you have a
gable vent with outside dimensions of 2
* & M, depending on the type of

louvers and insect screen used, you
may only have an equivalent opening of
about 1 X 1 fit.

An attic should have effective open-
ings which are equivalent to 1/300 of
the attic floor area, A single vent open-
ing in an attic. even though it satisfies
the total area requirement, is not con-
sidered adequate. The best method for
ventilating an attic is o use a combina-
tion of vents such as soffit (fascia) and
gable vents, or soffit vents and a ridge
vent.

Hot water hassle

My water heater is at one end of my
home and my bathroom is at the other
end. In order to get hot water through
the faucets, at least B0 fi. of cold water
has 1o come out of the hot water line. Is
it possible to continue the hot water line
past the bathroom and then return it
into the water heater? Wil this save a
tot of water?—Anthony A. Walak, Ali-
quippa. Pa.

The hot water distribution system
that you have is a noncirculating type

WELCOME
PM is pleased that Norman Becker will be
writing the Homeowners™ Clinic and will
offer solutions to the home repair and main-

a company he founded in 1871 mimpom
and evaluate residential structures. He is a
charter member and past national director of
thia American Society of Home Inspectors,
and a licensed professional engineer in four
states. He has a Master of Science degree in
mechanical engineering from Penn State.
Norman has also written & book, The Com-
plete Book Of Home Inspection, published
by MoGraw-Hill.

and is found in most homes, It is
generally installed because it costs less
for labor and materials than a circulat-
ing hot water system. Even though the
noncirculating system is very comimon,
it does have the disadvantage that you
describe.

You can convert your system (o a
circulating hot water system by install-
ing a return loop on the distribution line
which runs from the last faucet to the
hot water heater. If the elevation differ-
ence betweon the hot water heater and
the faucets is greater than 5 ft.. then the
hot water circulation can usually be
achieved by gravity (this is because hot
water rises, forcing cooler water down).

However, if it is less than 5 ft. or if
there is a long horizontal run, then
you'll need a pump for effective recir-
culation of the water

This system has the advantage ol
making hot water instantly available at
all the fixtures because it is continuous-
ly circulating between the faucets and
the hot water heater. This type of
circulating system will also save some
water.

Assuming there 15 a Ya-in.-dia, water
pipe between the hot water heater and
the bathroom faucet, the 80 fi. of pipe
will contain 1.8 gal. of water which
would have been wasted., To minimize
heat loss and conserve energy. don't
forget to insulate the hot water distribu-
tion pipes. M

D pou have @ fgue-rmainiename or repair problem®
Send it o Homeowners Clinic. Popular Mecihamics
224 West 575h 5i. Mow Yok NY, 119 Lettors
cannot be answered indivicdually, but protslems. of
wigkr reresy wall e disowssed @ e oodemn. For
imcrer hawra-reyaair and madntevsancn el gog PhCs
Hivme Care Guide. $4.95 posipaid Send yvour oedes)
e Populer Mechanies, lox 1004, Radio Ciry Staton,
New York. N Y, 1@
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Abrasive erasers

Sanding Insurance is the name of giant
erasers made by Granlund Engineering
Co., Ware, Mass. 01082, The company
claims the erasers are effective in re-
moving all kinds of embedded material
from sanding belts, discs. drums and
sheets, thereby increasing the life of all
abrasives. The three sizes shown here
are available in most hardware and
home center stores and range in price
from about $3 (for the pocket size) to $9
(for the bench-mount model). The small
pocket-size eraser is 1 in. square by B
in. long. while the workshop size (38) is
1Yz in square by 8 in. long. The bench
mount design is 3 in. square and 1%z in.
thick. If you can't find the erasers in
your area, write to the company for
more information.—Mike Stowers

Use the smaller,
handy. pocket-
size eraser shown
In foreground for
any cleaning jobs
when away from
the shop.

Clean belt sanders, drums and other large sanders with the workshop-size eraser at left.
The bench-mount model frees up both of your hands for cleaning orbitals and discs.

Drill press sander
You'll find this drill press accessory
handy for sanding small workpieces to
a precise thickness. The rigid aluminum
disc let’s you remove from a few thou-
sandths of an inch to more than = in.
on each pass. Made by Allen Co., Div. of
Maote Inc., 1201 South Bth 5t., Hopkins,
Minn. 55343, the Cyclo-Sander with six
abrasive discs is §18.95 postpaid.
—Rosaro Capotosto

Use the nonflexible aluminum disc and

abrasive |abowve] in your drill press for

ise sanding jobs. Remove ralsed grain
just one or two passes [below].

Bevel check

This solid brass, precision-milled sharp-
ening gauge gives you an accurate way
to set the tool rest on your grinder. [t
also allows you to check the honed
edge after the sharpening job is fin-
ished, Made of three separate parts that
are assembled with two screws, you
take the tool apart and line up the
grinding surface or rest with the angle
you need, The Bevel-Check contains
the four most popular angles for sharp-
ening plane irons and chisels. The price
is £17.50 postpaid from Alder Lid., Box
19500, 51, Paul, Minn. 55119,
—RAosario Capolosto

Check your bev-
el after grinding
with tool assem-
bled [top]. Use
Individual tool

parts to set spe-
cific angles.

Super router
If you do a lot of routing in hard
materials,

consider this brute from

Black & Decker. With 3'fz hp. it offers a
20.000-rpm operating speed for wood
and other soft materials and a 16.000-
rpm speed for harder workpieces, such
as aluminum. Even with that much
power, the tool still has an electronic
speed control and overload protection
system. The 15-pound tool's other fea-
tures inciude a topside on/off thumb-
switch for operator safety and control,
and a shutoff probe device. The router
is $458. Black & Decker Inc., Industrial/
Construction Div.,, 626 Hanover Pike,
Hampstead, Md. 21074 makes it
—Mike Stowers

If you 've come across 3 new product with saome special
foatures, lot us know abowt it Write to PM Work-
bench, Popular Mechanics. 224 West 57th S, New
York, N.¥. 10018,
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One can of Plasti-Kote orand

Who said all

Ome can of typecal ‘basgain’ paint

spray paints were created equal?

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

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

Let’s face it. The best part of paint-

ing is getting done. Get done faster,

better, and stay done longer with

Plasti-Kote. We make good ... 5

paint. And that’s the real
bargain.

Left, no bargain in

Right,Plasti-Kote's
beautiful finish

Left, no bargain in
hiding power.

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

durability.

stands up to {Er
a lot more. Z. &

plasti-kote

1000 Lake Road, Meding, O 44258



Don’t Buy
aBIG
TILLER...

(50

for a small job

f your garden is an acre or

more, hire somebody to plow it
once a year ., . and buy a
Mantis-20 for yourself, Mantis tills
and weeds a practical 8" to 9”
wide, turns on a dime and weighs
only 20 pounds! Simply turning a
300-pound tiller in a backyard
garden is a challenge.

Maost big tillers were designed to
just till {but many now offer clumsy
“add-on” attachments as an attempt
to justify their high cost). The Mantis
was designed from the beginning to
precisely match a small, powerful
engine to a variety of usefid attach-
ments for your yard and garden.

Mast big tillers cost anarm and a
leg. The Mantis-20isatough, durable
| precision instrument . . . yet it costs
a fraction of what you'll pay fora
big tiller.

Most machines are
partially covered for
90 days to a year. Mantis
has a Lifetima War-
ranty on the tines,

a Lifetime Ra-
placement agree-
ment on the engine.
Best of all, you get

a 3-Week In-Your-
Garden Trial (If

you don't like it,

we'll buy it back

for every penny they're guaranteed
you paidl) for lifel

@ Manitia Manulacturing Co.

1458 County Line Rd., Dept. 439
0O Please AUSH me information on the I

Tines so strong

Huntingdon Valley, PA 18006
Manitis-20 Tiller/Cultivator

| J— - .
I Address l
l City l

5{F

PW

LOOKS AL...

Garden kit from Rainjet/Cascade contains
all the parts [specially designed tubing.
hose and fittings) and Instructions you
need to irrigate a 10 = 20-ft. garden,

(R

in

Lay the tubing alongside the Intended
plant rows or bury the tubing up to 6 in.
for maximum efficiency and conservation,

For convenience and efficiency in wa-
tering your garden, consider this drip
irrigation system from Rainjey/Cascade.
The systemn sends an even flow of
water directly to the roots, drop by
drop. This feature eliminates runoff and
erosion and is an ideal way to keep
water off certain foliage plants

Tubing in the kit is made of 8 unigque,
dual-chamber construction which al-
lows water to pass through at low
pressure; even if the tibing is buried
under ground. The company gquaran-
tpes an oven water distribution in a
continuous, uniform pattern. This kind
of control means you can be selective in
watering plants. and discourage weed
growth

Both hose and tube are extruded
from low-density polyethylene for flex-
ibility and minimal brittleness at low
temperature, The fittings are molded

i

Attach the Bl-Wall drip tubing to the Dura-
Poll hose with easy to install fittings. A
hole punch is supgied with the kit. Use
ordinary scissors to trim tubing to length.

Irrigation tubing is Ideal for watering
thoze plants whose roots must be kept
wet, while its follage remains dry.

from polypropylene for durability. The
company claims these materials have
been tested under radical temperature
changes and are resistant to cracking or
breaking with normal use and care

The kit comes complete with all the
parts you need 1o install a watering
system fora 10 ¥ 20-ft. garden, includ-
ing an antisiphon device, Accessories
available include regulators, filters and
a fertilizer injector. The company also
makes systems lor the landscape. With
these systems you can water trees,
shrubs. potted plants or hanging bas
kets and flower boxes.

Made by RaimetCascade. 27671 La
az Rd., Laguna Niguel, Calif $92677
the systems are available al garden and
home supply centers, Landscape sys-
terns range from $20 w $30. and the
garden system is about $30

—Hosaro Capolosto
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HINTS
FROM
READERS

Power plunger

This hydrant-fed
force cup unclogs
drains in a hurry
and increases drain

efficiency by flush-
ing out sediment.

HOSE
F\Lﬂ-‘\PTER

AERATOR

A hose adapter
SCrew's into o
kitchen and
bath faucets

after aerator A I 5 ; L ted ) : _ e - ] 'ruﬂ-‘q..'-‘.ﬁl‘ltﬂmu& Cleopatra its
i s 35 Rl N L disﬁnctw& reilobacco
- Taste The most expensive,
- best-ta<ting cigars are still
made with the natural leaf
WIiapper.
And at a very reasonable
e prices A &C is the'besi tigar
- for the money.
In light or dark imporied natural
leal wrapper. In a vanety of
shapes to fityour style. incloding
Grenadiers, Classics, Panetelas:

—David W, Rol

POPULAR MECHANICS = IUNE 984




HOME & SHOP

Garden and lawn tractor

Designed to fill the mche between lawn and garden
tractors, Ford's YT-18 can mow your lawn, till your garden,
haul materials or remove snow, 1S5 twin-cylinder 16-hp
engine can handle a 16-in.-wide tiller or power a 42-in
mower. It has an electronic ignition and a manual transmis:
sion with five torward speeds and one reverse speed. Other
features include large tires for good traction, a blade
flotation system for uniform cutting height and a belt-
driven power lakeoff. Suggested retail price of the YT-16 is
$2.091. Write ta Ford Tractor Operations, 2500 Maple Hd.,
Troy, Mich. 48084

Grill design makes Digger makes straight holes
mgillg tanks easy The secret of the crossover design of | and 16-gauge, 1'/s-in. steel tubing with

this hole digger is that it lets you dig a | hardwood handles that are painted
narrow hole straight down without | bright orange for safety. The home-
widening the hole at the top to man- | owner's model is about 535 at hard-
euver the handles. Manufactured by | ware and home center stores. Write to
Can-Do Diggers. 750 North Milford | the company for more information.

Road, Highland.
Mich. 48031,
the new home-
owner's model
LW 56 weighs in
at 9 pounds and
is B6 in. 1all
Can-Do Diggers
claims it can dig

) o aod A
a 6-in - dia. hole e il
- . 40-in. deep In *

_ hard scil. The .= DOUBLE -
Convenience is the key feature in the | digger is made o ~CROSSOVER
Patio Range Il gas barbecue grill from | of steel blades » DESIGN DIGS
Arkla Industries Inc.. Box 534, Evans- I “R"'meT HOLES
ville, Ind. 47704. The wheels for the ! e L
grill are part of a detachable rack that o A -
holds the propane tank. When changing | yoy operate the .
the tank, you just wheel the empty one. | handies like a a
away. Replacing a full tank is just as | peosthole digger, v = 3

: 5 ossover
easy and requires no back strain. Bum- mlgraﬂrmyw

ers work together or separately. The | 4o keep the hole
suggested retail price is $349. NATTOW.

Two rechargeable lawn tools
Cordless and rechargeable, Shrub
Trimmer Model 8170 (near left) and |
Grass Shear Model B270 (far left) are
from Black & Decker. 515 Glebe Rd.,
Easton, Md. 21601. The company
claims that both tools provide at least
30 minutes of operation on one change
in a storage/charger base. The Trimmer
weighs 2% pounds and the Grass Shear
weighs 2 pounds. They cost about $47
each and can be found at garden and
home supply centers ™ || = === 5 1S e
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That deLp, deep black. That lean, swift
shape. That recognized symbol of boating
excitement. A Mercury® outboard.

It's a machine made for your dreams.
And a machine made to run like a dream,
engineered to deliver the kind of superior

rformance and dependablilty that make a
Merc one of boating’s best investments.

MORE EXCITEMENT FROM MERC.

In 1984, the Mercury dream machines
offer vou more than ever before, with new
features to choose from like factory-installed
oil pre-injection on the 150 and 200. And
today’s best power trim.

And behind every Merc stands the
Mercury Outboards System, the marine
industry’s strongest manufacturer-to-dealer-
to-customer network ever. From the newest
technology, to dealers who help you buy
right, The System keeps Mercury owners
satisfied.

MAKE YOUR DREAM COME TRUE.

Over 6,000 Mercury dealers worldwide
are ready to show you what the 1984 Merc
dream machines can do.

Now's the time to make your boating
dream as real as a fast slalom nde over your
boat’s wake. Now’s the time to make it a Merc.




Most of us buy cars with our hearts. Not always our heads. We'd like to change
that a little. First, by giving you some information about Lynx now. And,

second, by inviting you to call us toll-free at 1-800-MERCFAX to get a 1984 Lynx
catalog tor a
closer look

OK, maybe the gas crisis
1SNt going to plunge us all
back into the Stone Age.
But we'll bet numbers like
these are easier for your
pocketbook to swallow
than some o her:’a you've
Deen Iooking at

a bunch

. Iﬁﬂj I j:.“l'

Are other prices
you've been
locking at fol
lowed Dy a standard-® features list like this? Front-wheel drive. Steel-belted
radials. 4-speed manual overdrive transaxle, Fold-down rear seatbacks, oW

i Changes axs -2

Halogen headlamps. 4-wheel independent suspension A°
Overhead cam engine. Rack-and-pinion steering P\Ge
Lincoln-Mercury Division @ srody™e

u._fl"':J the st | et

40, Lynx IS ari




o choose a smallcar

I A Lynx doesn't
| make you
apologize for
6 ) the fact you've
Qrown up
- It gives you

*=Hamed on 1984 MVMA Pastenger Car speciicalions

51.4 big inches
of shoulder
roorm up front,
Buckets of hip
room. And
amost double
the rear-seat
leg room of
Honda Civic
Haichback.

While Lyrix's 35.7" turnis uulamelp may help
you out of a tight bind in [haparmg lot,
1S Qenerous inner space won't
put the squeeze on you and

YOUur passengers

As part of Ford Motor Company’s
commltment lo your total salisfaction,

i SERVICE
participating Lincoln-Mercury dealers
sland Denin 1I|'|F>| WOrk in m:: itk ffetime Service
Guarantee, Mo other car ‘r 5 dealers, forsign o
"jf.’ eshic, offer this kin f1 8 vxl riby ody: See your
participating Lincoln-Mercury dealer for detalls
hot af E('_."rr

e J.-',r;-Gr

r

J;jrc
' jf{jfa}rﬁ
_""""h...\. T ;.,
Perhaps the maos
intelligently designed
102 cu. ft. you've ever seen

e

total
cubic

feettt With 85 cu. ft. of passenger
space and approximately 26 cu. ft
of cargo space with the rear seat ok,
down,™ it will never make you wish you Chie

pought something bigger,
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Robot kits are now available from sev-
eral sources, They're relatively expen-
sive because they're equipped to per-
form a wvariety of tasks. The basic
£0049 95 Heathkit Hero 1, for example,
is a computer on wheels, with sensors
for sound. light, motion and range.

Now there's a new line of ingenious
Movit minirobot kits from OWI, These
simple battery-operated Kkits. which
range from $24.99 to $74.99, feature
sound-sensor  or  infrared-activated
movement, and transparent bodies.

The $£44.99 Piper Mouse has a built-
in sound sensor and is activated by
voice or by the high-frequency whistle
included in the kit

Piper Mouse's circuit board (like all
Mowit circuilt boards) is already assem-
bled. so all you do is put the mechanical
parts ogether, using scissors. a smaill
Phillips screwdriver and long-nose pli-
&rs.

The three-wheeled Memocon Crawl-
er ($74.99) is the most sophisticated
OWI Movit robot. A cable-connected
keyboard lets you load up 10 256 steps
into a ROM memory, which controls a
sequence of movements. You can even
build an interface from the Crawler to
your personal computer

The OWI Movit robot kits are avail-
able at some Heathkit stores. Three
maore kits will be available this summer,

Clever, inexpensive robot kits

Peppy senses both noise and objects in
its path. Mr. Bootman can walk or run
forward or backward on six insect-like
legs. And Medusa takes a few steps on
long legs. then stops.

Circular, the most fascinating of
them all, is awaiting FCC approval. The
robot rolls silently on two large wheels
via remote control.

The Piper Mouse robot stands only a few
inches high. It's contralled by an ultrasonic
whistle or by your voice.

Hold the phone!

If wou have more than one telephone in
your house, you know how desirable it
would be to have a “hold” feature for
thermn.

Now, a new standard-type wall
phone manufactured by Mura Corp.,
lets any phone in your house be put on
hold. A unigque, proprietary micro-
processor-based circuit, called Master-
hold. is the part of the Muraphone WP-
460 that does the job.

Once this phone is installed, you can
make a call at another phone in the
house—a Western Electric phone, for
example—put the call on hold by tap-
ping the hook switch. pick up the call at
still another phone (of any make), and
complete the call.

The hold feature automatically re-
leases after two minutes if the call
hasn't been picked up during that time

The WP-460, which has a suggested
list price of $79.95, also offers switch-
able tonefrotary dialing, a 10-number
memory with automatic last-number
redial, and n-use indicator, The WP-
460 is a fully modular, standard-style
wall phone that mounts directly into an
ATET wall plate.

This new Mura telephone is sold
through department stores and home-
entertainment centers. For details and
more information, write to the Mura
Corp. at 385 West John 5t.. Hicksville
N.Y. 11801

G i timi
Most clocks, even those regulated by a
quartz crystal, need to be reset now
and then. If you need the exact time
you can dial it or build the most precise
clock available in kit form

Dial 1-800-410-TIME and you'll get
the time from “the most accurate clock
system in the world” for the 50-cent
phone call. The service is provided by
the U.5. Naval Observatory and is
based on the average of about 20
commercially available cesium clocks.

For $249 95 you can build the Heath
GC-1000 Most Accurate Clock, which is
$£389.95 assembled and tested. Using
an external antenna. the clock scans the
5-, 10- and 15-MHz frequencies of the
NMational Bureau of Standards broad-
casts until it locks onto the strongest
signal.

The microprocessor-based GC-1000

has a zero accumulative error and is
guaranteed accurate to within plus or
minus 10 milliseconds because it's
based on the NBS “atomic clock.”
which in tumn is based on the resonant
frequency of the cesium atom. The NBS

Heathkit's GC-1000 Most Accurate Clock
will keep time to within .01 second.

clock is more precisely calibrated than
the Naval Observatory clocks, although
the Observatory claims its averaging
provides a better time standard.

The Heathkit clock, which sets itself
to the correct time when first plugged
in, or after a power failure, displays
hours, minutes, seconds and tenths of a
second. Switches on the chassis bottom
can be set for the preferred ume zone,
12-hour or 24-hour mode, Daylight
Savings, and so on. For an additional
£49.95, Heath's R5-232C output acces-
sory provides ASCII time for computer
use. including month, day and year.

Whether you use the GC-1000 Most
Accurate Clock for timing critical ex-
periments, or just for the pleasure of
knowing you've got the right time,
you've got a clock "whose perfect time
is synchronized 1o the heartbeat of an
atom,” as Heath puts it, ™
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A HOT TIP FOR BETTER

MILEAGE FROM MOTO

Motorcraft Extended| Tip Spark Plugs are
engineered to save gas in any properly
tuned, normally driven car. As you drive,
they actually burn away sooty carbon
deposits that sap your car'’s performance
and power. They're also designed to

handle power surges of up to 38,000 volts —
twice what your tar should ever expenence.
For more protection and better gas mileage,
get the Extended Tip Spark Plug from

Motorcraft. Qualty parts for all makes
of cars and trucks.

Get it together — buckle up.
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.

W




Wild new look In wings:
Futuristic concept for a
supersonic V/STOL fighter
combines radically new
forward-swept wings with
an advanced three-burner,
thrust-boosted turbofan
engine, Under study by
British Aerospace, it

could push speeds up to
Mach 2, more than double
that of current Harrier.
Benefits of forward wing
sweep are higher lift,
lower drag, lack of wing-
tip stall and improved
combat maneuverability.

COMING:
JUMPJETS
THAT BREAK

THESOUND
BARRIER

Our vertical-takeoff Harrier is a
great plane, but it can’t go super-
sonic. Now the push is on for a
Mach 2 fighter that can still land
and take off like a helicopter.
POPULAR MECHAMICS = JLMNE 15984

BY SHELDON M. GALLAGER
lllustrations by JA. Lapinski and Fred Wolff

he exotic shape you see above is not a

scriptwriter’s prop for a space-war fantasy. It's
one of several dramatic new concepts for a
supersonic V/STOL fighter that could combine
Mach 2 speeds in combat with the ability to stop
dead in mid-air and land or take off like a
helicopter.

The only V/STOL (Vertical or Short Takeoff and
Landing) fighter we currently have is the famed
Harrier jump jet, pioneered by the British and
recently upgraded in this country by McDonnell
Douglas. The Harrier, which has been in service
with the U.S. Marines for more than 10 years, is a
tough, versatile performer with uncanny
maneuverability, but it has one critical
shortcoming—it can't go supersonic. Its top speed
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SWING A DOGFIGHT

EMEMY
FIGHTER

HOWVERING

HOW SWIVEL JETS CAN

JETS HORIZOMTAL
FOR FORWARD FLIGHT

JETS ANGLED FOR
TRANSITIONING
OR IN-FLIGHT
MAMELUNWVERIMNG

JETSWVERTICAL
FOR TAKEOCFF,
LAMNDING AND

1. HARRIER PILOT, ABOUT TO

PLAMNE INTO TIGHTER TURN

UMDERSHOOT ENEMY, APPLIES
DO NWARD-FIRING JETS, PUSHING

2. HARRIER PILOT,
NOW ON ENEMY'S
. TAIL, MOVES

, NFORKILL

TR NOZZLES HORIZOMTAL
FOR FORWARD FLIGHT

Steppingstone to the future: Newest U.5.
Jump jet, the McDonnell Douglas AV-BB

Harrier Il {top), Is a greatly improved deriv-
ative of the eariler British Harrier with

|
twice the range and payload. Though still
subsonic, it could provide the basis for a
supersonic wversion to come. Diagram
shows how downward-swiveling thrust

nozzles make possible vertical takeoffs
and landings and also permit trick moves
in combat, such as deceptive jJump-turn in
this dogfight sequence.

is Mach 0.93, or about 690 mph,
putting it at a disadvantage when
striking deep at distant targets or
when tangling with enemy fighters of
twice the speed.

Somewhat embarrassingly for the
West, the Soviet Yak-36 Forger, a
V/STOL fighter/bomber comparable
to the Harrier, has a reported speed of
Mach 1.1—not a great deal faster
than the Harrier, but definitely and
disturbingly supersonic.

The need for speed
There was a time when jump jets
were looked upon as curiosities, some-

&0

what like the gifted child who's a whiz
at math, but not very good on the foot-
ball field. They were regarded as useful
for a few very specialized jobs, but not
really able to play in the big leagues.

Now this thinking is changing fast.
The startling success of the Harrier in
the hands of British pilots at the Falk-
lands in 1982 proved it could go against
technically superior opposition even
with its subsonic limitation. A super-
sonic version would have been ewven
more effective.

Add to this such grim realities as the
soaring cost of giant supercarriers
neaded to handle conventional jets, the

ease with which airfields can be ren-
dered useless through new mass-
destruction bombing techniques, and
Russia’s ominous lead in V/STOL tech-
nology. All these factors combine to
make the development of a supersonic
jump jet an imperative need for U.S.
and NATO security.

A Harrier can land and take off in a
space no bigger than a tennis court,
enabling it to operate from jungle clear-
ings, battle-damaged runways, short
makeshift airstrips, even a country
road. At sea, it can be handled by small,
fast assault vessels, sasily converted
cargo ships and low-cost "pocket carri-
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HOW PCB PRODUCES
SUPERSONIC THRUST

AUXILIARY BURNERS IN FRONT

NOZZLES BOOST ENGINE
THRUST, DOUBLING SPEED

PLENUM CHAMBER

PROPOSED
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Modifled Harrler, called the AV-85X [top).
will test feasibllity of using new Plenum
Chamber Burning |PCB| to give supersonic
thrust. Diagram above shows Rolls-Royce
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by COMBLISTION
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COMPRESSORS

BURNING: 2307 F.

Pegasus engine divided Into two halves.
Lower half represents current subsonic

powerplant without PCB. In upper half,
more fuel Is bumed In plenum chamber

f’m«j 2-5TAGE
COUNTERROTATING
TURBINES DRIVE

 EXHAUST WITHOUT

EXHALST FROM

REAR NOZZLES:
= 1.256° F

ahead of main combustion stage. This
ralses exhaust-gas temperatures In twao
front nozzies to a sizzling 2.417° F.. boost-
Ing thrust to supersonic Mach 2 range.

ers” without all the catapult launchers
and arresting gear that conventional
jets require. Moreover, with jump jets,
a carrier doasn’'t have to alter course to
put its deck into the wind as it does to
launch and recover today's aircraft, and
landings and takeoffs can ocour simul-
tanegusly, without one interfering with
the other,

A hotter Harrier

Our newest jump jet, the AV-8E Har-
rier II developed by McDonnell Doug-
las, is a greatly improved derivative of
the earlier British AV-8A that could
become a steppingstone to an even
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maore awesome supersonic version. Al-
though it's powered by the same Rolls-
Royce Pegasus engine as the AV-BA, it
has twice the range and payload capac-
ity due to a larger high-lift wing, is con-
siderably more agile in combat, and
carries advanced avionics that give it
new all-weather capability as a deadly

trol system automatically calculates the
range, bearing and slant angle of a tar-
get, tells the pilot what course to fly,
then releases the bombs or missiles at
the precise instant to assure a hit. A
hands-off, blind landing system also

enables a Harrier pilot to set the plane
down in the vertical hover mode in any
weather, day or night, without his
touching the controls.

The Pegasus turbofan engine is a
marvel of engineering ingenuity. It con-
sists of a three-stage low-pressure com-
pressor or fan, an eight-stage high-
pressure compressor, and two separate

Dnﬂnﬂblﬂﬂdnm&mﬁrstumnprmnr
clockwise, whila the other turbine
drives the second compressor counter-
clockwise. The reason for this tricky
counterrotation is to cancel out gyro-
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FLEXIEBLY JOINTED REAR
NOZTLE CURLS DOWNWARD
LIKE A LOBSTER TAIL FOR
VERTICAL THRUST

PCH BURNER OFF
FOR SLBSOMNIC

Dramatic Rolls-Royce concept for a super-
sonic V/STOL fﬂ |above) features movable
canard foreplanes, plus a new three-noz-
zle engine to replace Harrier's current
four-nozzie arrangement. Auxillary PCB

burners in front nozzles provide added
thrust for supersonic speed, but can be shut
off during subsonic flight to save fuel
Advantages: simpler engine layout, light-
er welight, better-balanced thrust control.

Modifled Alr Force F-15 |above) is
fitted with swiveling thrust nozzies

and canard mini wings to test effect-
Iveness for STOL operation. Though it
can't mowve stralght up and down like
true V/STOL jet, it lands and takes off

&2

recessed missile racks to lessen drag.

in half the distance normally
required. At the top Is Boelng's
proposal for advanced supersonic
STOL fighter. It also has swivel-

ing thrust nozzles and canards, plus

scopic forces that would make the Har-
rier difficult to control in the delicate
hover mode if all engine parts were
spinning in the same direction.

Four swiveling nozzles, two on each
side of the engine, direct the pressuriz-
ed exhaust gases up or down in a pro-
cess known as thrust vectoring. Tilted
downward, the nozzles produce lift for
vertical landings and takeoffs. For for-
ward flight, they swing backward to
provide horizontal thrust,

Thrust vectoring can also be used in
aerial combat, permitting abrupt
changes in speed and direction to fool
an enemy. By applying downward
thrust in flight, a Harrier pilot can push
his plane into a tighter turn to intercept
a faster quarry, or he can use reverse-
thrust braking to force an unsuspecting
pursuer to overshoot him and suddenly
become the target instead of the attack-
ar. Such deceptive tactics enable a Har-
rier pilot to outfly a normally superior
opponent.

Next step: supersonic

The new AV-BB Harrier I, now in
production, is scheduled to go into ser-
vice with the U.S. Marines next year.
Meanwhile, the search for an even
more potent supersonic wersion is
already under way. The U.5. Navy and
Air Force, until recently lukewarm to
the V/STOL idea, are now sagerly eye-
ing the prospect of a supersonic jump
jet that could eventually fulfill all the
functions of conventional fixed-thrust
fighters, both on land and at sea, with-
out the need for 2-mile-long runways
and 4-acre flight decks.

Fortunately, supersonic capability
may not be as far off as it once seemed.
Rolls-Royes is working on a method,
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Computers, because of
their “‘user-friendly "’
nature, are vulnerable
to break-ins.

COMPUTER CROO

Experts are scrambling to keep up with a growing number
of keyboard crooks who swindle $300 million a year.

BY DENNIS ESKOW/, Science Editor, AND LEE GREEN

eutral Switzerland and neighboring France

are embroiled in a war of words that may

end in the downfall of the famous num-

bered Swiss bank account system. And

it's all because of a small group of computer hackers

and a team of French internal revenue officials who

committed what Swiss diplomats have called “an

outrageous computer crime.’’ Computer crimes have

been with us since computers. But with the advent of

personal computers in the past five years, electronic
crime has gone from a trickle to a torrent.

First word of the French coup de computer emerged
late last year when officials in Paris sent out thou-
sands of tax notices to citizens who had made cash
deposits in what they had believed were secure
numbered Swiss accounts. The French government,
already dealing with a growing computer crime
phenomenon, apparently decided to enlist the ser-

vices of a group of teenage computer buffs—hackers

to us Americans—to help themn break into the Swiss
banking system. The youngsters made random phone
calls to telephones in Switzerland based on informa-
tion gathered by the French tax sleuths. Within days
they contacted several Swiss banking computers. And
within weeks, having used trial and error to figure out
the computer codes, they gained access electronically
to the accounts of people with add s in France.

Many of the cases are still in litigation, and the
affected banking institutions have since changed their
software. But the damage has been done. Computer
crime is the newest kid on the block, be it in France,
Switzerland or America. So rapid is the growth of
high-tech burglary that the FBI only this year began
keeping statistics.,

Still, most experts agree that computer crime is a
lusty baby, siphoning $300 million a year from the




In the box-office hit War Games
[right), the Pentagon was baffled
by a hacker who broke into a
computer and nearly started
Waorld War lll. A real-life preven-
tive measure |below| uses finger-
prints as a “pass key” into the
system. TV's Whiz Kids [bottom,
right} are good-guy hackers.

national economy by even the most
conservative estimate.

The crimes range from hackers
breaking into computer networks to
bank robbers electronically transferring
funds to their own bank accounts. Both
the hardware and software industries
are racing to stay ahead of the computer
crooks, but the task of defending
against intruders is made extremely
difficult by the very nature of comput-
ers. They're supposed to be accessible,
or user-friendly, as their creators like to
say.

Computer crime surfaced in a small
way in 1967 when a New York bank
fired and prosecuted a wvault trustee
who had been using the institution's
computer to shave fractions of pennies
from interest on long-term accounts.
His take reportedly exceeded $100,000.
But back in the 19605 and early "70s
such crimes were isolated. With the
advent of personal computers that can
get on-line to most any system with the
use of a telephone connection (modem)
the computer crime industry has bur-
geoned.

To combat computer criminals, pro-
grammers have been seeking the per-
foct secret code, and hardware manu-
facturers have produced machines that
take fingerprints of the user, switch
phone lines and even trace calls. The

4

FBI, which has cracked a couple of
sensational computer cases, has also
gone to work. In some instances they've
even recruited computer hackers to
halp catch electronic burglars, accord-
ing to some reports which the agency
doesn’t deny.

Last year, the FBI broke up a ring of
Milwaukee area hackers who had dis-
covered a way to bring a Federal Ener-
gy Departrnent laboratory’s system on-
line. In addition to several colleges and
hospitals, the “414 gang” (so-named
for the Milwaukes area code) broke into
a computer at Los Alamos National
Laboratory, where sensitive work is
done on nuclear fission. Did the FEI
employ teanage hackers to help arrest
the gang members?

“l can't comment on any such re-
ports,’” replied Tony Adamski, chief of
the FBI's Financial Crimes Investiga-
tion Unit. “'It's an ongoing case.” But he
wouldn’t deny that the FBI has used
and still uses young hackers. ""With
computers, as with anything else, we go
to people who have the information,”
he said.

The 414 gang, apparently inspired by
last summer's box-office hit movie War

Games, reportedly started its illicit
computing on a lark. It doesn’t take
much expertise to perform the break-
ins they accomplished. To get into a
computer network, they would call tele-
phone numbers randomly, using tele-
phone prefixes listed in the book. By
varying the last four digits in a phone
number, such computer burglars fre-
quently stumble onto a system, some-
times a secret system.

Hitting the password

Once they reached a computer, it was
a matter of trying scores of passwords
until they hit on the right one to open
electronic files. Computer passwords
can be given in the form of numbers or
words. In either case, a bright operator,
with a hint at the type of work being
dope at a particular institution, can
often come up with the code.

Still, many systems try to make them-
salves accessible and only somewhat
hidden. In one case, a vice-president at
a New York area technical college told
us he was fooling around with his
personal computer one night when he
stumbled onto a research computer at a
West Coast university famous for its
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work in computer technology. “'On my
screen came the identification. It told
me ] was in the school's main computer
systemn and asked for a password,” the
technical college officer says. *' tried a
few and kept getting the message,
‘Invalid Password, try Again.” On the
third pass, I got the message, "Wrong
Password—Need Help?'

“1 asked for help, and within a few
minutes, the computer showed me how
to gain access to its files,” he said. ]
took myself off-line quickly.”

Tha most vulnerable of today's so-
phisticated systems are the large net-
works. Computer terminals located in
several different places are tied to a
central computer by telephone lines,
which have never been tightly secure. A
user with sophisticated software and a
telephone modem can reach such com-
puters by turning on his workstation
and calling telephone numbers. Given
some basic knowledge, a bit of inside
information and a larcenous personal-
ity, any sharp user can get into comput-
BT crime.

The defenses against such crimes can
be broken down into four broad catego-
nes: physical security, access control,
transmission security and encryption’-
decryption (or coding/decoding).

Physical security is the simplest and
cheapest form of computer protection.
It starts with locking up computers,
tapes and disks, and hiding printed
matter that could help a criminal. The
Maine Manufacturing Co. sells a large
steel enclosure for a terminal. The An-
chor Pad Co. makes a mat placed under
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the computer. With a patented adhe-
sive, the mat holds the computer to a
desk and it takes 5,000 pounds of force
to remove the machine. Good physical
security is a basic part of any computer
Security system.

Access control is probably the most
common approach to keeping the
wrong fingers out of the computer cook-
ie jar. The most prevalent access control
is the password, such as the one you use
to get into your electronic banking ac-
count. The problem with such systems
is that passwords are often easy to
guess. But hardware and software man-
ufacturers are working furiously on that
problem.

The Fingermatrix machine, made by
Fingermatrix Inc. of North White Plains,
N.Y., eliminates the possibility of gain-
ing access simply by leaming a pass-
word. When someone tries to log on to a
computer terminal using this system, a
display panel on an attached Fingerma-
trix box asks him to enter an identifica-
tion number and then place a finger on
the device's scanner. The fingerprint is
“read” by a laser scanner. If your
fingerprint matches that stored in the
system under the [D number, a connec-
tion to the computer is made.

Call-back technique

Other new systems use a call-back
technique. Digital Pathway's Defender
Il provides a specific password for each
phone tied into a system. Call the main
computer, give your ID number and the
system tells you to hang up. Once the
connection is broken, the computer calls

TV viewers of the 1984 Rose Bowl saw
a great computer prank: Cal Tech
students tapped into the Rose Bowl
scoreboard (left) and changed team
names from UCLA and lllinois to Cal
Tech and MIT. MicroSentry |below]
can divert an unauthorized computer
entry and trace the call to the intrud-
er's terminal. Early form of system
protection [bottom, far left) used a
simple combination of letters as a
code, Computer goes out of service
after the third illegal attempt to gain
access, Encryption/decryption codes
|bottom, center) let you log onto the
computer easily, but display will be
L4 garbled without a secret code.

MicroSemry

you back at a number matched to your
[D number.

Such a system might have prevented
one not-too-calebrated crime from hap-
pening in New York in 1981. A Board of
Education computer systems manager
was charged with theft of services for
using a school computer system (0
handicap horses. He worked on his
system for well over a year before
getting caught. An access control sys-
tem likely would have stopped him, or
at least clearly identified him, early in
the game.

Transmission security is a highly
sensitive area, one which most experts
don't care to discuss. Since the inven-
tion of the telephona, both the cops and
the robbers have come up with a pletho-
ra of ways to invade a phone line. Even
when detection devices alert a user that
his system is being invaded, it's difficult
to trace the invasion to its source.

The security chief for one lab, who
asked not to be identified, says switch-
ing systems often are used to trace an
unauthorized call. When an outsider
tries a bad password on a system, he's
told to try again. Sometimes, authorized
users forget their [D code or make a
typographical error in entering the ID.
The user gets a second chance and, if
he's wrong again, the system switches

{Please turn to page 58)
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cA' AMPING-GO LIGHTLY

Now you can hit the trail with a load off your back.

BY BOB WOODWARD,; Photos by Ed Zak

The latest lightweight gear takes as much as 15
pounds off your back without sacrificing comfort
when you arrive in camp. Some backpackers and rabid
hike-in campers have long been so weight-conscious
they cut half the handles off their toothbrushes and do
without many of the comforts of wilderness life, They
have the right idea, but many campers don't know
how much lighter—and better—some of the latest
ultralight gear has become. It can shave pounds
instead of mere ounces from your load.
Improvements in fabrics, design, construction and
materials make the canvas tents and heavy blankets of
the past obsolete. Almost every piece of camping gear
has sweated at least half of its one-time weight to
make your excursions less work and more fun. You not

&b

anly have to lug less, but can live better when you get
there.

Paying more for less has never been a favorite
American sport, but in buying ultralightweight camp-
ing gear, you really can achieve this architectural
ideal—less is more. If it weighs less and works as well
or better, it is indeed worth more.

Take tents. The two-man A-frame canvas pup tent
of the '50s weighed about 12 lbs. The Army's shelter-
half of that period was so heavy each man carried only
half his tent—no buddy, no shelter. And even when
buttoned together, it had no floor. Then came the 6-1b.
nylon mountain tent of the "60s and '70s, which was
half the weight for a whole tent. Now, in ultralights,

{Plaase turp 1o page 100)
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door is still wide open on the Space Shuttle. Due to changes
in the NASA container configuration, Popular Mechanics’
Space Shuttle competition (see Put Your Own Project On The
Space Shuttle, page 102, Apr. '83) has been reopened. And
your project could be launched into orbit sometime next year.
You don’t need an advanced degree to join our Space Shuttle
competition. Just a little imagination. If your idea wins first
prize, you'll travel to the launch site, mission control and the
landing site courtesy of the Bushnell Div. of Bausch & Lomb.
The winner also will receive Bausch & Lomb’s Criterion 4000
telescope. Second prize is a Celestron C-80 spotter scope. And
third prize is an Edmund Scientific Astroscan telescope.

Phase 1

We've already received hundreds of experiment proposals
from our first call for entries last year. Those are being held by
the competition judges at the New York Institute of Technol-
ogy. But if you missed the last deadline, you've got one more
chance. The competition is in two phases. In the first, you
dream up an experiment and send it to: Shuttle Competition,
Popular Mechanics, 224 West 57th 5t., New York, N.Y. 10019.
The first-phase entry should be typewritten or block printed
on a single sheet of white paper. Your name and full address

should be centered at the top of the page.

PM's Shuttle container can be launched as early as the end of
1985. Your proposal should call for an experiment or experi-
ments that can fit into a 5-cu.-ft. canister. Total weight of the

l t's T-minus three months and holding. And the cargo bay



You design the experiment. PM builds it.

NASA sends it up. And the winner
goes to the launch.

BY DENNIS ESKOW. Science Editor

experiment must be under 100 pounds. Don't worry about the
technical details of the experiment. A graduate school team at
New York Tech will supervise construction of our rig. Just
keep in mind some general constraints. If your experiment
involves plant or animal life, you should explain how life
would be sustained in the airlessness and weightlessness of
the cargo bay. The experiment should he able to withstand
temperatures up to 200°F. and gravitational forces of 4g's.
_ No project invelving lithium batteries will be accepted. Pro-
_feﬂﬁmng structural plastics or composites will be subject to
- outgassing, and your proposal should take that into account.
. Your entry must be postmarked by midnight, Sept. 15, 1884,
Ei_l'pn already have entered and want to take advantage of the
- jer cargo container, you may submit a second entry.

A lapanese experiment (top) videotaped
snow crystal formation. A \West German

- The top 25 competitors from the first phase will be notified mm ;mw " ""‘:'m'g'

- in late October and will be provided with more details on

cm'gn bay conditions. Each finalist must then write an ex- A Look At The
Competition

~ panded proposal to a maximum of 10 pages, including illustra-,
- tions. All entries in both phases become the property of
- Popular Mechanics, which reserves the right to print all or PM's Space Shuttle experiment will
~ part of the entry and the author’s name. Devices designed for ::' :::g;!““é;:' a Cﬂﬁsismf ?s{-:l;:a:;;
{55 5 away Specia
: tﬁ!llunch may be patented by PM, sy Thus e NASA bay ol

: ‘ﬂ‘m second-phase proposal must be submitted to PM post- over 20GAS payloads, including pure
= mnﬂ later than midnight, Feb. 15, 1985. Winners will be science and practical technology
iy m by a distinguished panel on Mar. 30, 1985. P experiments,

Japanese experimenters chilled
their GAS canister and ran a fan in it to
simulate wind. An internal injector
added moisture to the chamber and a
video camera photographed the for-
mation of snow crystals. They ap-
peared to be spherical with patterns or
facets on their surfaces,

West Germany's space agency spon-
sored a GAS payload with some practi-
cal do-it-yourself material inside. A
small X-ray camera was installed to ex-
amine various samples of metal as
they melted under the heat of a low-
voltage electric oven. Unfortunately,
the battery pack powering the system
malfunctioned and the experiment
didn't come off. The West Germans
will get a second chance next year.

(ther GAS payloads have included
samples of guick-sprouting seeds to
measure the effect of weightlessness
on plant growth, and soldering small
strips of metal in orbit.

—Dr. Herbert Fox
New York Institute of Technology

g
=4
B
o



Get Ready ForA
New KindOf
Automatic Transmission

An overgrown snowmobile transmission
with belt drive may propel your next car.

BY MICHAEL LAMM, West Coast Editor

WEIGHTS

DAFVolvo Varlomatic transmission was

Introduced In 1958. Two reinforced V-belts

and four split pulleys are used to

transfer power to the rear wheels. As

the pulley halves move in or out, their
diameters and drive ratios change.

Pulley halves are controlled by

centrifugal weights and engine vacuum.

hat would you say to an automatic transmis-
WEion that gets up to nine percent better gas

mileage than a five-speed manual? One that
also delivers better acceleration above 40 mph? One
that never bumps or jerks when shifting, that's
simpler, smaller, lighter, and will eventually cost less
than a conventional automatic?

That transmission is here today. It's the result of
new technology wrapped around an old idea. The
continuously variable transmission (CVT) is coming
on strong with at least four overseas automakers, and
we'll spon be seeing it in Detroit cars, too.

Volvo already sells a CVT in its Dutch-built, sub-
compact 340 series. The Volve 340 isn't sold in
America, but it might be in the future.

Fiat recently announced a CVT called the Uno-
matic. Ford of Germany will put a CVT into production
shortly that's similar to Fiat's. The similarity isn't
surprising, though, because the transmissions were
developed jointly. Fiat and Ford worked together on

70 DRAANGS BY PAT RUGGERD

FLILLEY HALVES
SEPARATED FOR
MINIMUM CHAMETER

the design, and Ford plans to manufacture CVTs for
Fiat, among others.

Not that the Ford/Fiat engineers worked alone.
Development took place under the experienced eye of
a Dutch firm named van Doome’'s Transmissie BV.
Back in 1958, the van Doorne family launched the tiny
DAF automobile and gave the world the Variomatic
CVT. That same basic transmission survives today in
the Volvo 340,

Fiat will be selling its Uno-matic by the time you
read this. Ford hopes to introduce a more sophisticat-
ed, microprocessor-controlled version of this same
CVT, dubbed the CTX (for Continuously variable
TransaXle) next year in European Fiestas and Escorts.

The Fiat/Ford CVT differs mechanically from the
Volvo type in several ways. For one thing, the rear-
drive Volvo 340 uses two steel-reinforced rubber belts
and two sets of split pulleys, each unit driving one rear

Mustrateon SoUCe: matenal Auomone Engineening
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(left and below| uses
a single belt in a front- drive
transaxle. Power passes from the
fiywheel through a clutch pack to a
planetary gear set [which determines
forward or reverse). then through
the pulley/belt set, reduction gears,
differential and axles. Metal links in
beit (bottom) push against one
anather to transmit power.

STEEL-LIMKE

BELL HOUSING - ) ~ CHAMBER
[CONTAINS FLYUWHEEL) d

wheel. The Fiat/Ford CVT, in contrast, uses a single
steel belt, only two pulleys, and is designed specifical-
ly for front-wheel-drive cars. The Fiat/Ford CVT fits
into the same space as a standard five-speed gearbox.

General Motors is also experimenting with a steel-
belt CVT for its small Opel Corsa and Nova models.
GM hopes to be in production by 1986. In addition to
Opel, General Motors’ CVT might find its way into the i ry
upcoming Chevette replacement (T-car) as well as —r
Toyotas, Suzukis, Isuzus and perhaps other Japanese
automobiles. Rumor has it that GM of France is
revamping its huge Strasbourg gear plant in prepara-
tion for building a “radically different generation of
automatic transmissions,”” most likely a CVT.

Two independent German transmission manufac-
turers, PIV in Bad Homburg and ZF in Friedrichsha-
ven, are likewise experimenting with CVTs and hope
to supply them to such automakers as Volkswagen,
Audi, BMW and Mercedes-Benz. The PIV and ZF

{Filease tumn to page 105)
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BY ARMAND ENSANIAN
llustration by Nighthawk Studios

'ou’ll duck for cover when you see the latest in
3-D. Twin-camera techniques, holography
and 3-D television are joining the familiar Land
system, which uses two polarizing filters to bring
pictures to life.
3-D theory

Attempts at 3-D imaging go back to 1838, a
year before photography’s birthday. Sir Charles
Wheatstone recognized that it's our binocular
vision that lets us perceive depth. He demonstrat-
ed this with experiments based on the fact that
each eye sees an object from a slightly different
point of view (about 2'/z inches apart). The brain
combines these two views to create images of
visual depth.

Wheatstone drew pairs of pictures of simple
shapes, one as seen from the right eye, the other
from the left. He mounted these in a device he
called a stereoscope (from the Greek for “solid"
and “to see”). It enabled a viewer to see each pair
as a single image that showed depth. Photogra-
phy soon popularized stereoscopy beyond Wheat-
stone’s expectations.

3-D movies

Stereoscopic cinema applies the same basic
techniques as 3-D still photography. Actually, the
first motion picture was filmed in 3-D in 1889 by
William Friese-Green (yes, before Edison).

Two images of the same scene are recorded on
film with matching lenses about 2'/: inches apart.
This interocular distance may be changed, de-
pending on subject distance and effect desired.
The pairs of images are filmed simultaneously by
either two individual cameras or with a single unit
using a beamsplitting device attached to the lens,
The latter places two individual views either side
by side on the film or stacks one on top of the other
via complex prisms, as in Spacevision's Trioptis-
cope lens system.

Both images are then projected superimposed

{Flease tum o page 110}
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THREE WAYS TO SEE 3-D

The traditional Land system requires two polarizers between the
movie projector and the screen. Polaroid-filter glasses must be
worn to separate Images so viewer sees one In each eye.

Mult ams ire viewing from sewveral to get
the MWQM Watr:rm this hn?l:?grm. called 'Tmrﬂ
you see the right side of our model. She raises her hand, wafts a
kiss to you and lowers her hand, then you see her left profile.

Twin video cameras are the basis for the StereoDimensional
system recently announced Stereographics Corp. for 3-D TV
viewing. The drawing at far shows the dual-camera setup.
Twin-camera technique s also used for the incredible film Aagic
Journeys at Disney's EPCOT Center.
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With the Land system, two Images &
are projected through a pair of po- @
larizers and onto an aluminized

screen. The monster's hand will
reach right out at you when viewed o 0y
through 3-D glasses. | w

SHUTTERING

GLASSES-ALSD
AVAILABLE M
WWIRELESS INFRARED SYSTEM
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Cool -
Shelters

Build one of these
outdoor havens,
then relax and
entertain friends.

Am,' one of these yard structures will shield you
from the hot summer sun while letting the cool
breezes through. They're handsome additions to your
garden, and they can serve as supports for climbing
vines.

The gazebo (project No. 1) is a retreat you can use
for picnics, reading or just sitting and thinking. It's
also a picturesque spot to have a party. The attached

74
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arbor (No. 2) shades one side of the house while
providing a place for outdoor lounging on sunny days.
The lattice enclosure (No. 3) is a play area during the
day. In the evening, adults can relax within it. The
arched trellis (No. 4), with its built-in bench, provides
an attractive touch at the yard entry.

If a project catches your fancy, stop to consider how
it will fit into your owverall landscape. Consider its
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This square gazebo k5 built on a slab. The hip roof is
supported by 12 posts. A railing surrounds the structure.

The arbor, attached to the house, has notched crosspleces
that are perpendicular to the rafters for added support.

Lattice walls of this enclosure help air circulate. It's a
hideaway for kids by day, retreat for adults In the evening.

The open latticework of the arched trellis supports clinging
vines. The structure serves to enhance the yard entry.

: &

RS =t
..' - LT "|| i _.-.
& -

b,

FITE P SN P




ot ﬁfﬁ
T i
| 1 !
! 1
e
i NEy
:5. T
.:'_;jl'-é:,_-{.-
placement for maximum enjoyment and

TM'P'W&W Assistant Home and Shop

Pl'mNu I PaleIaHaperl"!:t?ﬂeﬂF!l.Nma

and 4, Gearge Talourms
Hardware: Teco, 5530 Wiscorsin Ave., Suite 720 Chevy
3 Co., 1472 Doolime D,

SLAB
L T !
SPACE |
TYPICALY ‘

Umrnmmimlwhmgluainmﬁnﬂ.

243

for example, in conjunction with finish-
ing nails. Mix a small amount at a time,
especially if you are working outdoors
in bright sun.

1 Garden gazebo

This gazebo is built over a poured
concrete footing and an 8-in.-thick con-
crete foundation wall which supports a
concrete slab, First, lay out the 9-fi.-
square area of the slab using stakes and
a mason’s line. To check each comer of
the rectangle for square, measure 3 ft.
from the stake along one line and 4 ft.
along the second side. Measure the
distance betwean these two points. If it
is 5 ft., the comer is square, If it isn't,
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on each side than the planned slab.
Make a form of 2 %8s secured to stakes
driven into the ground to define the
edge of the slab. The top edge should be
the proposed height of the slab. Brace
the forms at least every 3 ft.

With a sharp shovel, dig the area for
the foundation wall around the perime-
ter of the slab to the required depth.
Cover the slab area with 6 in. of gravel,
making sure it doesn't fall into the
foundation wall area. Screed the gravel
to level it. A 2x4 about 10 ft. long can
do the job and will come in handy later

ft., so the mesh will be centered within
the slab.

Hose off the gravel and forms before
pouring concrete. Spread the concrete
in place with a spade. Use a screed to
compact and level the slab. Install an-
chor bolts for the post fasteners before

a bull float. This is a tool with a long
handle and a flat working surface that's
broader than a long-handled broom. It's
available at masonry supply houses.
Suspend a board across the forms so
you can reach all areas.

After the top water has evaporated
and the surface has become dull,
smooth and compact the concrete with
a wood trowel. Then cut ¥s«in.-deep

(Plgsase turn to page 116)
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Garden

2 Benches
You Can Build

Relax on one of these
easy-to-build country
benches—right in your yard.

wherever summertime relaxation is con-
venient: by a garden, at poolside, under a
tree, in a breezeway, or on a sun deck or porch.
The patio bench and park bench are easy to
build, comfortable and weatherproof. Pressure-
treated lumber should be used for both benches,
but redwood heartwood (which is naturally de-
cay-resistant) or wood treated with an exterior
finish could be used as well.

Buﬂd one or both of our outdoor benches for

Patio bench

Start by cutting six 21-in.-long legs from 2 % 3 stock.
Then cat a '/ X 21/ ¥ 2Y/:-in. tenon on one end of each
leqg using a radial-arm or table saw. Next, cut parts for
the two frames that support the seat slats of 1x4s.
Assemble the frames with 1'/:-in. galvanized finish
nails and butt-joint corners. Now, screw the legs to the

8

H—!GTDBT DAVE SMITH
This ruggedly bullt park bench will see many years of service.

frames, as shown, using 1Y:~in. No. 14 flathead
screws. Keep the legs square and flush with the front
apron. Note: Be sure to countersink and bore screw-
shank clearance holes for every screw that's used in
this bench.

Next, cut three aprons from 2 % 4 stock to fit snugly
between the three pairs of legs. Attach the aprons to
the 1% 4 frame using 1'/z-in. No. 14 flathead screws
and waterproof resorcinol glue. The aprons hold the
legs square while stablizing the bench. Note that the
center 2x4 apron fits between the two frames to
stabilize the middle pair of legs.

Cut the three bench feet from 2% 3 stock. Mark the
mortise locations on the ends of each foot. Then use a
l/z-in. mortising chisel mounted in a drill press to cut
the mortises. The mortises can also be made by first
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GisE APROMN
1-112 x 3-12 19
{3 RECD.)

FROMT APRON
34 x 3112 x 2738
RECHD.|

FOOT
1102 x 212 x 29"
(3 REQD

LEG
At 1-12x2-12x21"

boring a series of overlapping '/z-in.-dia. holes and
then clearing the remaining waste with a sharp chisel.
Round the ends of each foot as shown, using a wood
rasp or Surform tool, then sand smooth. Dry-fit the
tenons into the mortises. The fit should be snug, but
not too tight.

Now, bore a '/=in.-dia. * 1'/+-in.-deep hole into the
center of the mortise and tenon. Apply resorcinol glue
to the end of a '/=-in.-dia. hardwood dowel, then tap
the dowel tightly into the hole to lock the foot onto the

leg. Cut off the protruding dowel and sand smooth.
Repeat this procedure for all six joints. Cut and install
the eight corner braces as shown. Be certain to cut the
braces square.

Naext, cut six 1 x4s for the seat slats. Round the top
edges of the slats using a router and a /+-in. rounding-
over bit or a sanding block to prevent splintering.
Sand the slats smooth before fastening them. Leave
about a ¥+-in. space between each slat. Finally, apply
an exterior stain if desired.—Joseph Truini

{Ploase tum 1o page 118)
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How To Wainscot A Wall

Here is a step-by-step guide

to redecorating with wainscoting.

f you're looking for a way to
change the appearance of a room
radically without devoting a great
deal of time or money to the job,
consider installing solid wood wain-
scoting. This traditional building
material is enjoying a comeback,
and it's a fair bet that the renewed
interest is based on its adaptability.
It can ba installed easily on almost
any wall. And it can complement
nearly every decorating scheme be-
cause it takes a natural finish, stain
and paint equally well.
Actually, wainscoting is a general

B0

BY STEVEN WILLSON

term applied to many different wall
treatments. Some traditional exam-
ples are: flat-panel wainscoting,
which consists of a series of flat pan-
els surrounded with rails and stiles,
much like cabinst doors; raised-
panel wainscoting, which is fabri-
cated in a similar manner, but is
usually considered more elegant be-
cause of the time and effort re-

Color phaoto: Hasmy Hartrman
Prioitoe styfist: Gabe Herrick
Black and white photos: Stewven Wilson

quired; and the double V-joint and
bead wainscoting that we show
here, which is probably the most
prevalent. It's still available in open
stock at many lumberyards and is
usually made of pine or fir, some-
times in different grades. If you
plan to paint it, as we did, you can
save money by using the less ex-
pensive grade. In fact, your choice
of wainscoting materials is by no
means limited to these traditional
examples. On a following page, we
show three of the many possible
alternatives.

POPULAR MECHANICS » JUNE 1984
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Fm. decide at what height you want
your chair rail. We chose 38 in.,
which is fairly standard, but by no

means a rule.

No matter what height you choose,
the same basic installation methods

mind that you need horizontal nailing
for the boards at least every 24 in. This
is required because the boards are
narrow and are applied vertically. The
studs within the wall are aligned the
same way, typically on 16-in. centers.

shown here will apply. Just keep in Therefore, the voids between the wall

studs have to be spanned to provide
nailing surfaces for the wainscoting
boards.

There are several ways to accomplish
this, three of which are shown in the
drawings below. The first, and proba-
bly easiest, is to nail furring strips

Begin by establishing height of boards.
Mark wall at this point, then draw a level
line through mark and continue it around
room, malntaining precise level as you go.

If you'd rather recess the furring. draw an
outline around each strip and cut out the

all behind with a utility knife. Then
nall furring directly onto studs.

If first board doesn’t fit tightly to casing or
room corner when held in plumb position,
scribe back edge to conform to Irregular-
itles. Then plane edge to meet line.

BOTTOM
WALL PLATE

ST PR, WS s e R [ s ]

RECESSED FURRING
e —" A
: |

CHAR RAIL

et DFALL OR PLASTER

WAINSCOTIMG

|| wALSTUD ||

Thesa drawings show three different options
for installing horizontal nailing surfaces to
The full cross section on the left reveals
furring strips nailad directly over the drywall
or plaster. Note that the middle furring strip is
centared between the top and bottom strips,
and that the chair rail extends out from the

3 Basic Ways To Attach Wainscoti

| - DRYWALL OR PLASTER

e

- 2% 4 BLOCKING

== L'lTJ P

wall surface much more than in the other
applications.

The two details above have basically the
same finished appearance but feature furring
strips recessed into the drywall or plaster, on
the left, and solid blocking—instead of fur-
ring—installed between the studs on the
right.
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Attach tungue_#l of board dr|
nall through r:::gl cormer mb: tmmng
and bead meet. Angle nall at approxi-

across the surface of the wall, hitting
each wall stud with a nail. This method
has one minor drawback. Because both
the furring and the wainscoting are
applied over the drywall or plaster, the
finished surface extends at least 1 in.
into the room, depending on the materi-
als you use—'"is in. or % in. for the
furring and % in. or s in. for the
wainscoting.

The second method shown gains
some space because the furring is re-
cessed into the drywall or plaster. To do
this, just position the furring strips in
their proper place on the wall, trace
their outlines, then cut out the wall
covering material behind. Nail the fur-
ring directly onto the studs. Of course,
you can remove all the drywall or plas-
ter, but this iz time consuming and
messy.

A third option

If you do remove all the drywall and
plaster, you have a third option which
reduces the projection of the wainscot-
ing to a minimum. This is to nail solid

Drive next board Into place so fits

groove
ufwﬂ“:nnﬂ o 1mvﬂdﬂ

ng to prevent 2
Mail second board through tongue only.

[ want to fabricate your own chair

use a router table to make the cuts. To
duplicate our begin cutting the
back rabbet a straight cutter.

blocking between the studs, flush with
the outside edge of the studs. Then nail
the wainscoting directly across these
framing members.

A variation of this method was used
on the installation shown here. The
room had been gutted, solid blocking
added between the studs, and new
drywall installed on the walls and ceil-
ing. We wanted the finished surface of

Next, cut bottom rabbet on board face,
then turn board over and cut roman

shape near top. Don't cut full depth In one
pass. Use two or three passes for clean cut.

the wainscoting boards to project the
extra 'z in. into the room, so we in-
stalled the drywall over the lower part
of the wall.

Mext, cut all the wainscoting boards
to length using a radial-arm saw or a
circular saw and the cutting jig shown
below. Start installation at a room cor-
ner or alongside a door casing. Flumb
the first wainscoting board in place,

If you're installing a lot of wainscoting,
you've got a lot of straight cuts to make, all
the same length. A radial-arm saw is the
ideal tool, but if you don't have one, this
simple-to-build jig for a circular saw will
gave a lot of time. Assemble the parts as

Cutting Jig For A Circular Saw

shown in the drawing, making sure the
fence is installed square to the sides. Then
just slide the boards into the jig and make
the cuts. Clamp a stop block at the far end
of the jig so you won't have to measure
each board.

CUTTING JIG
FEMNCE
g x I-12 x10”

T | PLATFORM

]
|
rf 34 m 2n 527
| [2 REQDY.]
1

KERF CLIT

BASE
1112 X 3-112 x 52°
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When has been cut to depth shown
In dr at right, install straight cutter
In router and trim off waste below ogee to
compiete the finished shape.

scribe and plane it to fit flush, then nail
it in place.

Keep in mind that these boards have
a tongue on one edge and a groove on
the other. Bacause of this built-in join-
ery method, once the first board is
nailed soundly in place, all following
boards are nailed only through the
tongue. These nails will be hidden by
the groove of the next board. You must
work carefully when nailing so that you
don’t split the tongue. Angle the nails at
approximately 45°,

For right-handed people, working left
to right on the wall is generally more
convenient. For left-handed people, the
opposite direction is better.

Lightly sand rail to remove any sharp
and you're done. Compieted shape

required only two cutters: roman ogee

shown and straight cutter still in router,

When you come to an electrical out-
let, turn off the power to that circuit at
your fuse box or breaker box. Then
remove the covering plate and the
screws that hold the receptacle in the
wall box. Full the receptacle away from
the box, being careful not to damage
any of the insulation on the wires. It is
not necessary to remove the wires—you
just need enough room to work around
the receptacle.

Cut the board or boards so the perim-
ater of the box is just visible. Then nail
the boards on the wall. Screw the
receptacle back in place so its position-
ing ears, on the top and bottom, bear
directly on the surface of the boards.

— e —

e

[ - 3 Alternatives For Hal_l;smmg A Wall

you want, It's available in solid colors,
metallic colors, woodgrain finishes and
unfinished wood veneer, and solid wood
slats. The veneers include red oak, white

slats are red ocak. It's made by Ralph
Wilson Plastics Co., 600 General Bruce
Dr., Temple, Tex. 76501, and s sold at
Wilsonart distributors nationwide. It
comes in a wide variety of sizes and costs
| about 57 to 510 per square foot.

CHAIR RAIL

S
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T =S
g I
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v :
]_ g1 \& !
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CUTTER } S i 1
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Then attach the covering plate and turn
on the power.
Installing the chair rail

Once all the boards are nailed on the
wall, cut and install a chair rail of your
choice. You can either buy a stock rail at
a lumberyard or cut one of your own
design on a shaper or a router table.
The pattern for the one we used is
shown on this page.

Finish up by installing a baseboard at
the floor and a shoe molding over it if
you choose. Now you should sand the
whole wall with 220-grit sandpaper,
remove the dust and apply a finish of
your choice. 2o

wall with a few nails and some panel
adhesive, No nailing blocks or furring
strips are required. The flat panels are
six random-width

|
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ranges from 51.50 to 52 per board foot.
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WithTile

Here’s how to use
three handsome and
practical types of tile:

quarry, glazed ceramic
and wood parquet.

BY DAVID WARREN AND WILLIAM BEYER

Waﬂmr you're remodsling or
building an addition to your
home, tile can add a distinctive look to a
wall or floor—a lock that won't soon go
out of style. The small size of the pieces,
whether they're ceramic or wood,

B4

makes working with tile easier than
manipulating many other finishing ma-
terials. Cutting errors in tiles are less
costly than making such errors on larg-
er finishing materials. Here, we detail
three tile applications, give an idea of

|

i
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the diversity of materials, and explain
the effects that can be created with tile.

Ceramic tiles
Some do-it-yourselfers shy away
from ceramic tile because they think it's

too difficult to work with, This was true
years ago, when tiles had to be set in a
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thick mortar. Today, howewver, pre-
spaced sheeting and new, easy-to-apply
adhesives make setting tile relatively
simple.

A few special tools are neaded to lay
ceramic tile. They are usually available
through the tile dealer or at a local
rental shop. They include a tile cutter or
glasscutter, tile nippers, hacksaw with
a rod saw blade, notched trowel, rubber
float and squeeges.

You probably have the basic tools
that are also required: chalkline, plumb
line, carpenter’'s leval, square, Carbo-
rundum stone and putty knife. Profes-
sional tile people sometimes use a pow-
er saw with a diamond blade to cut tile.
This can be rented with the other spe-
cialized tools.

A measuring stick of lattice stock
made for the size of the tile you are
sotting is a handy tool. Mark off tile
widths, altermnating with “4-in. grout
spaces over the length of the stick. If
you're using sheeted tiles, mark the
width of a sheet and leave the same
space between sheet marks as exists
between tiles on a sheet.

Use the measuring stick to determine
the approximate number of tiles you'll
nead to do a floor, wall or kitchen

POPULAR MECHANICS * JUNE 1984

countertop. You'll have some breakage,
g0 add about 5 percent o your needs.
Some dealers will give a refund for
unused tile. Check before you buy.

Ceramic tiles come in many shapes,
colors, designs and textures. They are
used indoors and outdoors, on floors,
walls and fireplaces, as solid surfaces or
as borders. Ceramic tiles come glazed
or unglazed. Quarry tiles are a type of
unglazed tile.

Prespaced sheeting and

easy-to-apply adhesives

make tile work simple.
e e e e

Tiles less than 4Ys in. square are
usually mounted on sheets, with all tiles
properly spaced. You just have to make
sure the space between sheets matches
the space between tiles.

Ceramic tiles 4'/ in. and larger are
usually set individually. Some have
built-in spacers that are covered when
grout is applied. Other large tiles must
be spaced visually or with separate
spacers that are shaped like small plus

You'll need about 10 tools (left) to lay
ceramic tile: 1, homemade measuring
stick; 2, pencil; 3. chalkline to mark
the floor; 8. tile nippers: §, tlle cut-
ter; &, hacksaw with a rod saw blade
to cut shapes: ¥, sponge to clean
grout; B, rubber-faced float to apply
grout; ¥, V-notched trowel to spread
adhesive; and 10, squeegee to remove
excess grout. Often, you can rent
needed tools from the tile dealer.
Technigue of framing a square of
tiles, then filling in the square,

helps to keep the tiles straight

and evenly spaced [abovej.

signs positioned at each tile corner.
Remove them when the mortar has set
sufficiently. You can also use thin ply-
wood strips as temporary spacers.
Adhesives and grout

Ceramic tiles are held in place by
adhesives. Traditionally, tiles were hald
by a mortar bed. Today, there are
adhesives that are much easier to use.
They fall into three categories: organic-
based, cement-based and epoxy-based.
The kind you use depends on the kind of
tile, the type of subsurface, the location
of the tile installation, and whether
you'ra tiling a wall or a fioor. Read the
label on the adhesive can and check
with the tile dealer to make sure the
adhesive is suitabla.

Organic adhesives, also called mas-
tics, are of two types. Type 1 is water-
resistant for use in damp areas, and
type [l is for dry areas.

Cement-based adhesives are also of
two types. One is a Portland cement
base mixed with a latex additive. The
other is a dry-set mortar that's mixed
with water. Both can be used on con-
crete slabs. With an additive, the first
type is used on wood.

Epoxy adhesive provides a strong

85



HOW TO INSTALL A QUARRY TILE FLOOR

L - T |
A tile cutter Is one | tool you'll need.
It makes straight cuts. Pull the handie
backward to score the tile, then press
down to break it at the score.

Work out from the room center to the

edge. tiling a quarter of the room at a time,
mortar 30 chalklines remaln visible,

Then set tiles in a frame along lines.

Mark a starting on the floor by
snapping chalklines at right angles to each
other in the center of the . Use a
carpenter’s square to ensure 90° lﬂng.

After you've framed a square with tiles,
position the center tiles. A final tile com-
pletes the square. This method of framing
and filling centers keeps tiles aligned.

Use a measuring stick to mark locatlons of
other chalklines to form a grid over the
entire floor. These lines help you lay
stralght, evenly spaced rows of tile.

=L

An based adheshve lets
'P:TII‘E outdoors. The mere

muﬂbeﬂlent#rr.fhemﬂmm
perature, the longer adhesive takes to set.

Use a rubbef-faced ﬂuat to :pre.:d
diagonally over the tiles, forcing it Intuﬂ'll
joints. Be sure to fill the joints. Scrape off
the excess with a squeegee.

bond over plywood, concrete, wallboard
and ceramic tile. Use it outdoors.
Grout is the substance applied after
the tile is laid to fill spaces between
tiles. The three cornmon types of grout
are cement-based, silicone rubber-
based and epoxy-based. Cement-based

the, glazed ceramec e Mo, &10355 and Classic-
style solic D2k panguet ke with honey finesh; Color Tike
inc., Dept. PM, Box 749, Fort Worh, Tex 76101
Slujl"lg qLB'S'E oo and Casemeni aandowes. Manan
Lumber & Cedar Co. Highway 11, Wamoad, Minn
56741
Promography: Bill Laskey

Stylng; Virginia . 105
Techrucal consultant’ Kirty's Fioor and Carpet Center

Bb

Wipe off the remaining grout with a damp
nsing It as needed. Let the tiles

ri
gmllamuamﬂswmmﬁe
Use a dry cloth to rub off haze.

grout is most commonly used by profes-
sionals and do-it-yourselfers. However,
epoxy-based grout should be wused
when epoxy adhesive is used. Grout
comes in many colors to match the tile.
Grout can come premixed or as a pow-
der that requires mixing.

Unglazed tile and tile that has been
grouted with cement-based grout
should be sealed. A silicone-based seal-
er is best for use in wet areas.

Ceramic tile for a floor
If you're applying ceramic tile to a
floor, preparing the surface beneath the

Sealing unglazed thle and tiles with ce-
ment-based offers protection
against stains. Wait at least 72 hours be-
fore applying sealer to let grout dry.

tile is the key. If you're laying tiles on a
wood floor, be sure there are no pro-
truding nails, that all boards are nailed
down tightly and that the floor is level,
with no board edges raised.

Do not try to lay ceramic tile directly
on a floor covered with resilient floor-
ing, "no wax" tile or urethane-coated
flooring. A resilient underlayment will
crack the grout and loosen the tiles. A
no-wax floor covering will produce a
weak bond with the adhesive.

If you must lay tile atop these materi-
als, nail Ya-in. plywood or underlay-
ment-grade hardboard over the floor to
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provide a base for the tile. Stagger the
joints, nailing at least every 6 in. in the
center and every 3 in, around the out-
side edges with 6d ring shank nails. Set

all nails.

Quarry tile for a floor

We laid quarry tile from Color Tile on
a new concrete floor and on a new patio.

To provide a strong, durable bond both

inside and out, we used a three-part

epoxy-based adhesive mix. Two liquids
are mixed, then a powder is added. The
amount mixed should be limited for use
in 20 to 30 minutes, This adhesive will
set in 45 minutes to 1Yz hours, depend-

Tﬁngaldtchmhuﬂuplﬂhislgmd
attention, you should be able to align tiles
in the limited space.

Wall preparation is important. Patch
holes left from relocating light switches,
electrical outlets or telephone jacks. Fill
the wall space beyond the hole with fiber-
glass insulating material. Then gently
press spackle into the hole with a putty
knife. Overfill sligtnly to allow for shrink-
age. When the spackle is dry, sand it flush
with the wall

You don't have to fill small nail holes
unless the plaster or drywall surrounding
them is broken or loose. In such a case,
remove the loose material and patch the
area. Remove wallpaper before tiling. Old
wallpaper can come loose and cause the
tile to sag.

When the backsplash area is ready for
tile adhesive, mark a base line and a plumb
line at the starting point. When working on
& kitchen backsplash, you can use the top
of the counter as a base line if it is
relatively level. In a limited area such ag
this, where the top edge of the tile will be
concealed below wall cabinets, slight vari-

Check the joint made by the counter and
the wall with a level. level,
the joint can serve as a base line. You can
correct slight discrepancies when spac-
ing tile. Use a carpenter’s square to draw
a vertical workline.

Installing A Glazed Ceramic Tile Backsplash

ations along the base line can be taken up
by the grout space.

Test-lay a full row or sheet of tile across
the width of the wall, If one of the end tiles
is less than s in. wide, remove a tile.

Most tile adhesives set up in 15 to 45
minutes, depending on the temperature,
It's best to work a small area at a time. Use
a *r-in., V-notched trowel to spread mas-
tic for most ceramic wall tile sizes. If you
are using ceramic tiles that are 8 or 12 in.
sguare, use a Y+-in., square-notched trow-
el. Hold the trowal at 457 while applying
the adhesive.

When worldng around a kitchen back-
splash, bathtub or shower where water
will be splashed onto the wall, apply a
skim coat of adhesive with the flat edge of
the trowel. Allow this to dry, then apply a
coat with the notched side for setting the
tiles. The double coat will help waterproof
the arsa.

While applying the skim coat, you can
alsa pack cracks between the countertop
and wall so water cannot seep in. (For
more information on tiling a bath sur-
round, see Surround Your Tub With Tie,

page 141, Apr. ‘84.}

When you need individual tiles to fit
arpund light switches or other openings,
peel sheet tiles from their backing. Make
straight cuts with a tile cutter and make
shaped cuts with tile nippers, a rod saw or
a masonry drill bit.

At one or both ends of the backsplash,
you will probably have to cut tiles to fit.
Since most walls are pot plumb, cut end
tiles as you work, to ensure a good fit.
Allow space for grout when cutting partial
tiles.

After the wall has bean tiled for about
24 hours, apply grout to fill the spaces
between tiles.

Follow the procedure discussed for
grouting quarry tile, mixing only enough
grout for 10 to 15 minutes of work. Allow it
to stand for 10 minutes before remixing.
Spread the grout with a rubber float. Then
use the adge of the float or a squeegee Lo
clean away as much as possible from the
tile surface.

After 15 to 20 minutes, clean the tile
surface with a damp sponge. After 30
minutes, polish the surface with a cloth,
and after 72 hours, seal the backsplash
with two coats of silicone sealer.

along the vertical fine, another edge
along the base line. Accurate placement
of the first sheet Is essential.

s
the tile using the
detailed for the
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ing on the temperature. If you're laying
tile outside, the tamperature should be
at least 45° F. Remember, the lower the
temperature, the longer the setting
tims.

When you're ready to begin the in-
stallation, measure and mark the center
points of two facing walls and snap a
chalkline between them.

MNow you should snap a chalkline at
center points of the remaining walls,
after checking with a carpenter's
square 10 make sure the lines are per-
pendicular to each other,

As atest, place a row of tiles from the
center to the wall along one line. If the
width of the last tile is less than half,
readjust the other line. Then continue
using the chalkline to mark off the floor
into squares that will encompass any-
where from 9 to 12 tles, starting at the
center of the room.

Apply adhesive inside these squares
and up to but not covering the chalk-
lines. Be sure to use the trowel recom-
mended on the label. Work on two or
three squares at a time. Set tiles along
the lines to form a square frame, then
fill in the remaining space. Set tiles in
place with a slight twist—don't slide
them.

Good contact

Test the first tile you set by putting it
in position, pressing it firmly, then
lifting it off to see if good overall contact
has been made with the adhesive. This
will help determine if you are applying
enough adhesiva.

Don't allow the adhesive to develop a
dry film or the tiles won't adhere prop-
erly. Take care to space the tiles evenly
if they have no built-in spacers. Form-
ing squares halps to visually align and
space the tiles.

Cut the edge tiles with a tile cutter.
To make a straight cut in a tile, use a tile
cutter to score the tile, then break it
along the score. You can also use a
metal straightedge and glass cutter to
score the tile. To break it along the
score, lay the tile over a finishing nail or
coat hanger wire and press down on the
edges.

To shape a tile, use nippers to chip
away small bites until the desired shape
is achieved. Snap away about Vs in. at a
time. Larger bites may break the tile.
You can also use a rod saw to cut
rounded shapes or enlarge holes start-
ed with a masonry drill bit. Finish a

quarter of the room before proceeding
to the next section. Always wear protec-

HOW TO INSTALL A PARQUET TILE FLOOR

tive goggles when cutting cerarnic tile.

Wait at least 24 hours before apply-
ing grout. If you use a dry grout mix,
mix only encugh for 10 or 15 minutes of
work. Allow it to stand for about 10
minutes after mixing, then remix. Wear
rubber gloves when mixing and apply-
ing grout to avoid skin irritation.

How to apply grout

Apply the grout with a rubber-faced
float, making sure the spaces between
the tiles are tightly packed. Go over
each area two or three times to be
certain the grout is packed into the
joints.

Wipe off excess grout by drawing a
squeegee diagonally across the grout
lines. Remove as much excess as possi-
ble to reduce the cleaning effort later.
This is particularly important with
quarry tile, since it is porous. You can
prevent a thin film of grout from re-
maining on the surface of quarry tile if
you apply a grout release product be-
fore grouting. Follow the instructions
carefully regarding removal time.

Allow 15 to 20 minutes for the grout
to set, then clean the tile surfaces with a
damp sponge. After about 30 minutes,
polish the surfaces with a coarse, dry

ﬂtdwnew prime the subfloors to ensure
proper bonding with the adhesive. But

before this drive In protruding nalls,
fill holes and nall loose boards.

Locate the center of facing walls and snap
a chalkline across the floor. Repeat on the
other pair of walls after making sure the
second line Is at 90° angle to the first.

Apply parquet tile adhesive along the
Intersection of the chalklines. Spread only
enough for about 10 minutes of work, to
allow time for properly aligning tiles.

Set the first tile at the Intersection of the

lines. Be careful to align edges carefully
with the working lines, since other tiles
are aligned with the first tile.

Follow the two worklines as you add tiles.

the second and third tiles on either
[ of the first one. Work from the center
of the room toward the edge.

Work on a quarter of the room at a time,
filling In the area between the two Inter-

guidelines. You may have to trim
the tiles to fit at the edge.
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Trim the perimeter tiles to allow “:-in,
expansion at the walls. This Jig con-
sists of parallel wood scraps positioned on
both sides of a tile. A third wood scrap Is
tack-nalled perpendicular to the others in
order to hold the tlle for cutting.

When the entire floor Is lald, roll it with a
150-pound steel roller to ensure that the

tiles make good contact with the adhesive
and that they are level.

cloth. When the grout has cured for 72
hours, brush on two coats of silicone
sealer o make the grout resistant to
water and soiling. Wait one hour be-
tween coats and rub the tile with a clean
cloth after the second coat to restore
luster.

Laying wood parquet tile

Working with wood parquet tiles is
somewhat different from setting ceram-
ic tiles. Edges are butted together tight-
ly. Some, for example the Classicstyle
parquet tiles by Color Tile, have
tongue-and-groove edges. This keeps
individual tiles from lifting with chang-
ing humidity conditions.

As with applying other types of tiles,
preparation is the key to a successful

Make absolutely sure the floor is
sound before laying tiles. If it has been
previously covered, the old material
should be removed and the subfloor
surface cleaned of old adhesive. For
best results, use an adhesive remover
for this task.

Parquet tila can be laid over nonresi-
lient floor coverings provided the mate-
rial is firmly bonded and is free of all
wax, grease and dirt. Do not lay parquet
tiles over no-wax or urethane-coated
floor coverings. Remove the coverings
or nail on YY+-in. plywood or underlay-
ment-grade hardboard as described be-
fore. Remove base and shoe molding
and door thresholds.
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the furniture. Nail

moldings to the wall, not Into the floor. But make sure they're tight against the floor.

Also, inspect the floor before start-
ing. Depending on the subsurface,
drive in or remove protruding nails, Fill
holes and cracks with a floor leveling
product such as Color Tile Redi-Mix
Underlayment. Trowel it on with the
flat edge of the mastic trowsl and
smooth the surface, feathering the
edges to blend with the area around it.
Nail down any loose subflooring with
Bd ring shank nails. Paint on the recom-
mended floor primer so that a good
bond with the adhesive is assured,

Buying the tile

To determine how much tile to buy,
measure the size of the floor and con-
vert the measuremnents to inches. Multi-
ply the length times the width, then
divide by the length times the width of
the tile. The answer will be the number
of tiles needed. Add at least § percent—
it's always best to have a few tiles left
over in case of repairs later on, or you
can often return them for a refund.
Acclimate the tile by removing it from
the container and keeping it in the room
of installation for 72 hours beforehand.

Determine a starting point near the
center of the room by locating perpen-
dicular lines. Adjust the location of the
lines to eliminate pieces less than half
the tile width at a wall.

Spread only enough adhesive to cov-
er an area that can be managed. You
can use the same 5isin. V-notched
trowel used for laying ceramic wall tile.

Spread the adhesive along the lines,
starting at the intersection. Work only a
gquarter of the room at a time. Be careful
to spread the adhesive evenly and to the
proper thickness. If there's too little
adhesive, the tiles will not stick proper-
ly. If there's too much, it will ooze up.
Lay the first tile at the intersection of
the lines. Lay the next along one of the
lines, then the third on the other line
naxt to the first tile. Fill the area be-
tween tiles.

A quarter at a time

Continue laying tiles in this manner
until a quarter of the room is completed,
then begin another quarter. Periodical-
ly, remove a tile after placing it to make
certain that proper contact is being
made.

Use a fine-tooth blade in a sabre saw
to cut partial tiles, allowing ': in,
around all walls and obstructions for
expansion due to tamperature and hu-
midity changes. Quarter round can be
used to hide small voids at the base-
board. Attach the quarter round to the
baseboard and not to the floor.

When the entire floor is complete, roll
the tiles with a 150-pound steel roller
available from dealers or rental shops.
The pressure of the roller will assure
good tile adhesion. Finally, clean your
tools with cement remover. Allow the
mastic to harden for at least 24 hours
before walking on the floor or replacing
furniture. 2
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This free-standing design
allows for greater flex-
ibility in positioning the
deck on your property.

BY JOSEPH TRUINI
Asst. Home and Shop Editor

As property values continue to rise
and building lots shrink, many
homeowners are searching for ways to
develop additional living space. One of
the most popular and economical meth-
ods is to build a wood deck attached to
the house. This extends interior space
for eating, playing, working and enter-
taining.

The deck shown here offers all the
benefits of a house-attached deck with
one unique difference—the freedom to
be built independent of another struc-
ture. [ts free-standing design means
that it can be placed near a garden or
lake, at poolside, under shady trees, or

%0

ot iy P

on sloping, rocky or otherwise unman-
ageable terrain. The deck's size and
shape can be altared to suit your partic-
ular site, but the basic structural design
can be used in any situation. Be certain
to check the local building codes before
you begin construction.

This deck was built to extend beyond
an existing concrete patio to afford
views of the picturesque canyon below.
It's made of construction heart red-
wood, one of the garden grades of
redwood that is used for outdoor appli-
cations (see the grade chart on the
opposite page).

Redwood was chosen for more than
its looks. It's also dimensionally stable,
g0 it resists warping, cupping and
checking; it i1s lightweight and easy to
work with; and redwood heartwood
resists insects and decay. Redwood
readily holds a finish and doesn’t bumn
easily because it contains no volatile
substances.

Neote: Use only redwood heartwood
or pressure-treated lumber in, on or

Place this redwood deck where you want It. It's iIndependent of any other structures.

a7 .

near the ground. Redwood sapwood is
not decay resistant.
Choosing a location

The first step is to pick a spot on your
property to build the deck. This decision
is important because it's the key to the
deck’'s usefulness. When choosing a
site, consider the following: the path of
the sun, the amount of available shade,
privacy from neighbors and traffic, ac-
cess to the house, and protection from
wind and noise.

Next, to help you visualize the com-
pleted deck, lay out the deck's shape
using wood stakes and nylon string.
The deck size and shape are most often
determined by the site’'s terrain and
your budget. But remember, even a
modest-size deck like the one shown
provides over 250 sq. ft. of extra living

space.

Construction: Frank Busdga
Color phota: George Lyors
Black ardd wihile photo: Kim Bean
Technical an {l,u'_ge-r'u-' Thormson
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ALGN BEAMS FLUSH \WITH POSTS
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AROUMD THE PERIMETER OF THE DECK
DETAIL—BEAM AND POST
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e DOUBLE 2x8 2xb JOISTS,
BEAMS 16" O.C.
FOOTING AND
PIER LOCATIONS BEAM AND JOIST LAYOUT
Note that time-saving galvanized decide whether you want to use ready- If a pier is to be poured on top of the

metal fasteners are used throughout mixed concrete orto mix your own from footing, be sure to leave three to four
the deck construction to join structural cement, sand, gravel and water. Ready- short reinforcing bars (rebars) protrud-
wood members. Fasteners are available mixed concrete costs more, but youonly ing out of the footing about 6 in. to

at |lumberyards, home centers and need to add water and mix. create a strong bond between the pier
hardware stores. Refer to drawings for and the footing. After the footing has
the specific model Teco fasteners used. hardened, you can form up and pour the
. ) pier.
Footings and piers GARDEN GRADES OF Build the pier's form using Yin.
Footings, generally made of poured IIEIIWII exterior plywood or an B-in.-dia. spiral-

concrete, support the posts which trans- | Construction Heart: All heartwood, but wound fiber tube. The tube, commonly
fer the weight of the entire deck to the does contaln some knots, Suitabla for known by the trade name Sonotubs, isa
ground. A concrete pier is often poured | posts, beams and structural framing near thick-walled paper tube designed for
on top of the footing to raise the post off | or on the ground. use as a concrete form. Piers should be
the ground (see the drawing of typical | Construction Common: Similar lo con- |  at Jeast 8 in. wide and project above the
footings on page 93). Generally, foot- | ‘Siruction hear, but contains sapwood. For | araund a minimum of 6 in. If a drift pin
ings measure 8 in. deep X 16 X 16in. | USe a8 deck boards, fences and other | .. L.18) nost anchor is to be used, be
Pour the footings onto undisturbed or | Sbove-9"ound applications. hear. | 5ure to insert it into the pier before the
well-compacted soil or rock, not loose concrete hardens. Cut the pin from a
bacfill. In colder regions dig f00tNGS | Used tor ferces. paden stuctiws and | 1ength of /e o Ys-in.-dia. rebar. Then
below the frost line to avoid heaving | other applications on or near the ground. centerbore the bottom of the post to
during freeze and thaw cycles. Check | Merchantable: Same as merchantable accept the pin.
the local building code for specific foot- haart, but containsg sapwood. Suitable for

ing size and depth in your area. trellises, deck fumishings and other above- |  Posts and beams
Lay out and dig the 12 footings as | 9round uses. First, cut the 4 X 4 posts slightly long-
shown in the plan view above. Naxt, er than needed, then position each post
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NOTE: 2x# CROSS BRACING REQUIRED
OMN DECKS HIGHER THAN 5

OUTSIDE CORMNER
DETAIL [TYPICAL)

FLLUSH WITH BEAM

34 x 11027
EMD TRIM

DETAIL & —TRIM AND FASCIA

CUT DECK ENDS FASTEMN DECKING WITH ANNUAL
RINGS [BARK SIDE) UP

BEAMS

USE COMCRETE
COLLAR FODTING
FOR LOAWY DECK

x4, 9467 LONG (FRECD.|

LEDGER—2x4, 13-1/2"
LONG |3 REQD |

REST STEP ON
CONCRETE SLAB OR
&" GRAVEL BED

SNUREE,

114" SHIM
{6 REQD.)

DETAIL 7 —5TEF CROSS SECTION

TOENAIL STEP TO
AL POSTS OR USE A
| METAL CORMER BRACE

{2 REQD }

on its pier. If a drift pin is used, place a
4 X 4-in. square of heavy roofing paper
over the pin to prevent the post from
absorbing moisture. Now, brace each
post temporarily with 1x%3s. Use a
carpenter’s level to be sure each post is
plumb.

Next, determine the posts finished
height by subtracting the decking thick-
ness and the beam width from the
desired finished deck height. For exam-
ple, if the finished deck height is 30 in.,
subtract the 26 decking {1'/z in. thick)

92

and the 28 beam (7' in. wide) to
arrive at a post height of 21%. in.

Now mark the post height onto the
post that is sitting on the highest point
of ground. From here, transfer the post
height to the cther posts using a nylon
string and a line level. Then carefully
mark and cut each post where indicated
by the level string.

At this point, the posts may be differ-
ent lengths because of sloping or un-
even terrain, but the tops of all the posts
should be level with each other.

Nail together the double 2 X8 beams
uging 3-in. (10d) top-quality, double
hot-dipped galvanized nails. Note that
the beam ends which meet to form
outside corners are assemblad with the
inside 2XB held back 1': in. in order
to form a strong interlocking comer
joint.

Next, get the metal fasteners ready
for use. Use two Ty-down rafter anchors
on each of the 10 posts located around
the deck perimeter (details 1 and 2).
Fasten one angle-iron brace in each
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8"

®

dud POST
POST

FIBER TLIRE

COMPACTED
DIRT BACKFILL

TYPICAL FOOTING CONSTRUCTION

x4 POST

@

ROOFING PAPER 4" EXTERS-6

STRIF PLYNDOD

PUYADOD FORM,
BEFORE BACKFILLING

PRESSLIR-
TREATED
4x4 POST

= HOLE EQUAL
TOABOUT 3 TIMES
POST SIZE

The back ralling wraps around both sides
of the deck to Join a redwood yard fence,

comner to further strengthen the joint.
On the two posts located in the center
of the deck, use a Teco No. PC-4 post
cap (detail 3). For the six places where a
beam meets a beam, excluding the
outside cormners, use a 3-in.-wide dou-
ble-joist hanger (detail 4).
Now, with the aid of a helper, lift one
of the perimeter deck beams onto the
posts, Fasten the rafter anchors to the
beam first. Then position the beam
flush with the outside of the posts and
nail the anchors to the posts. Continue
nailing the beams in place to form the
deck perimeter. Now install the two
beams that cross the center posts. Usea

double-joist hanger (detail 4) where a
canter beam meets a perimeter baam.
Joists

Mark 16-in. on-center locations for all
the 26 joist hangers (detail 5). Next,
nail the hangers in place, but fasten
only one side of each hanger. Then cut
the joists and drop them into the hang-
ers. Before nailing the joists in place,
sight down the joist edge. If a notice-
able crown (crook) exists, position the
joist with the crowned edge up. The
weight of the deck will straighten the
Joist. Now, finish nailing the hangers.
For single-joist hangers, use 3-in. (10d)

DETAIL—FENCE AND RAILING

2" GAIVANIZED NAIL
[TYPICAL)

4x4
e POST

2ud
RAIL

SEE

l/

[TYPICAL|

FOOTING
DETAIL

24" GALVANIZED MNAIL
(TYPICAL]
4,

[ BALLISTER
X2, 42" LONG,
B"0.C

T

POST

2xh, 427 LONG 3"
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nails. Use 4-in. (20d) nails for double-
joist hangers.
Bracing

Braces are required on decks higher
than 5 ft. to prevent lateral movement.
Bolt the braces to the underside of the
deck, as shown, using Ye-in.-dia. x 6-in.
carriage bolts.

Decking

Starting at the back of the deck, nail
down the first 2x6 deck board using
3Y=in. (16d) galvanized nails. Allow
the board edge to overhang the beam %4
in. to conceal the fascia (see detail B).
Start with a straight board since mea-
surements taken from here are used to
keep subsequent boards straight.

If more than one board is used to
span the deck, butt the boards over the
center of a joist. Be sure to stagger the
next row of boards to prevent the joint
from falling on the same joist as the
previous row. Also, leave space be-
tween each row of deck boards for
expansion and drainage. The shank of a
16d nail is commonly used as a spacer.
You can also use a block of Y-in.
plywood.

As you nail each row, let the board
ends overhang the sides of the deck.
Later, snap a chalkline and trim all the
boards using a portable circular saw.

After evary five or six rows, stop and
take measurements from the starter
board. If the boards are out of align-
ment, make several small adjustments
to consecutive rows rather than one
large adjustment. When you reach the
final board, allow it to overhang the
front edge of the deck Y. in. As with the
first board, this overhang will conceal
the fascia.

Next, snap a chalkline on both sides
of the deck flush with the outside edge
of the beam. Then trim off the board
ends using a portable circular saw.
Caution: Be certain to wear eye protec-
tion when operating any power tool.

Build the butcher-block step as
shown in detail 7. Fasten the step
assembly to the posts using metal cor-
ner braces or by toenailing.
Trim and fascia

Since a free-standing deck is often
visible from all sides, nail fascia board
and trim around the deck perimeter to
provide a finished look. Use 110 red-
wood for the fascia and 1x2 redwood
for the end trim. Use rough-sawn cedar
for a more rustic look. Keep the trim
flush with the top of the decking, then
nail the fascia under the trim and under
the %+in. overhang in the front and
back of the deck.

Railing and fence

Unless the deck sits directly on the
ground, a railing is recommended.
™

1-12x3-12x72"
[BREQD.)

1-102 % 3-112 x 11-112"
4 REQD.

1-1iZ x 5-1/2 % 17-1/2" (4 REQD)

1112 x 3-1/2 x 387
2REQD.)

1-12 x5-112 x 14*
|8 REQID.|

PLANTER

314 x 10x 12" EXTERIOR

5-1/d x &" PLYWOOD |2 REQD )

18" GAIVANIZED
FINIH MAIL

CROSS SECTION

314 x 12 x 38112 EXTERIOR
PONROO0D (2 REQD.)

3/4 x 2-119* REDWOOD TRIM

-T2 %1142 x
2" POST
(4 REQD)

12 TOMNGUE-AND-
GROOVE RECAVOOD

Make the railing from 2x2 and 2x6
redwood stock. Assemble the railing on
the ground and bolt it to the deck using
B-in. carriage bolts, as shown in the
drawing on page 93. Finally, plumb the
balusters using a level, then secure
each one with 2'/rin. galvanized nails.
Pre-drill the balusters to prevent them
from splitting.

Build the fence frame using 2 X 4 rails
and 4% 4 posts. Then nail 1 %6 redwood
or cedar fence boards to the frame.
Leave a ¥+-in. space between each
board. Secure the fence to the ground
by pouring a concrete coellar around
each post.

Bench and planter

The sturdy redwood butcher-block
bench consists of a 2x4 top with 26
legs. Cut and assemblie the bench as
shown. Although it's not necessary, the
bench can be screwed to the deck for

The planter is made from exterior
plywood and tongue-and-groove red-

the plants, can be made by a heating
and air-conditioning contractor.

Finishes

A clear water repellent containing a
mildewcide should be applied to all
garden-grade redwood. For best re-
sults, apply the water repallent directly
to the lumber before construction, cov-
ering all surfaces. Then apply a second
coat after the deck is completed.

If water repellent is applied every 12
to 18 months, it will eliminate the
natural darkening process and help sta-
bilize the color of the redwood to a
buckskin tan. Water repellent also
serves as a base for other finishes such
as exterior oil-based decking stains.

For more information, contact the
Californin Redwood Assn., 581 Red-
wood Highway, Suite 3100, Mill Valley,
Calif. 940941, Write to Teco, 5530 Wis-
consin Ave., Chevy Chase, Md. 20815,
for details about metal fasteners. For
Sonotube dealers in your area, contact
Sonoco Products, Second St., Hartsville,
S.C. 29550. o |
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JUMP JETS
{Continued from page 62)

called Plenurn Chamber Burning (PCB),
that would produce supersonic thrust
through a relativaly simple modification
to its existing Pegasus engine. In the
present Pegasus, fuel is burned only in
the main combustion chamber leading
to the two rear exhaust nozzles. The
two front nozzles discharge compressed
but unburned air supplied by the low-
pressure fan, This provides sufficient
thrust for vertical lift, but not enough
for suparsonic flight.

In the PCB scheme, fuel is burned in
additional combustion chambers in-
stalled in the front nozzles, raising their
aexhaust-gas temperature from a rela-
tively cool 230° F. to a scorching 2,417°
F. This tremendous increase in heat and
pressure boosts engine thrust from the
current 21,500 pounds to a projected
36,000 pounds—enough to push
speeds up into the Mach 1.5 range or
about 1,100 mph. Further refinements
are expected to increase this to Mach
2—twice the speed of sound, or nearly
1,500 mph.

Why not just use an afterburner like
conventional jets? The big advantage of
PCB is that fuel is burned in cool, densa,
oxygen-rich air before it reaches the
main combustion chamber. Here the
potential for thrust augmentation is
great—as much as 100 percent. By con-
trast, ordinary afterbuming, used to
provide short bursts of extra speed, s
limited in the amount of added thrust it
can generate because it follows the
main combustion chamber and relies on
the reburning of exhaust gases that are
already hot, thin and low in oxygen con-
tent.

Supersonic test bed

To test out the effectiveness of PCH,
McDonnell Douglas is modifying a stan-
dard Harrier to take a PCB-boosted Peg-
asus engine as soon as Rolls-Royce can
make one available. The plane will be
known as the AV-85X (the SX standing
for Supersonic Experimental) and is
expected to have a speed of about Mach
1.6.

At the same time, McDonnell Doug-
las is also working on a much more
ambitious project, a slesk, canard-
winged supersonic V/STOL jet code-
named the Model 279-3. Scheduled to
be built in the early 1980s, it will com-
bine vectored-thrust propulsion with
movable canard mini wings to achieve
both vertical operation and vastly im-
proved in-flight maneuverability. It will
carry 18,000 pounds of weapons—dou-
ble the Harrier's payload—and fly
twice as fast.

5till farther down the road, McDon-
nell Douglas has plans for a twin-
engine version, called the Model 278-4,

9

that would provide added thrust along
with the safety of backup redundancy if
one enging should fail.

Other prominent U.S. aircraft mak-
ers, including Vought, Grumman and
General Dynamics, are also entering
the supersonic V/STOL sweepstakes,
though just what propulsion method
they will use is not vet definite. General
Dynamics, maker of the highly success-
ful F-16 imerceptor, has been testing a
systemn known as Ejector Lift in a delta-
wing prototype called the E7. In the E7,
compressed but unbumed air is used
for vertical lift only. For forward flight,
the same air is diverted to an auxiliary
combustion chambear at the rear, where
it's burned to provide the added thrust
needed for supersonic speed.

Wild new wings

But perhaps the boldest proposal for
a supersonic V/STOL jet is a futuristic,
forward-swept-wing design now under
study by British Aerospace, maker of
the original AV-8A Harrier. The craft,
as yet unnamed and still only on the
drawing board, would combine wvec-
tored-thrust propulsion with the higher
lift, lower drag and superior mansuver-
ability afforded by wings that sweep
forward instead of back.

The advantages of forward wing
sweep have long been known, but were
not attainable until the recent advent of
high-strength graphite-epoxy compos-
ites durable enough to withstand the
tremendous stresses to which such tip-
first wings are subjected. Grumman's
radical X-29A prototype, though not
itself a V/STOL design, will put the for-
ward-swept-wing concept into the air
for the first time when the craft under-
goes flight tests this summer (see
Tomorrow's Shifty Dogfighters, page
73, Now. ‘83).

The British concept for a forward-
swept-wing V/STOL fighter will use
gither a more powerful version of the
current four-nozzle Pegasus engine or a
newer three-nozzle configuration being
proposed by Rolls-Royce. The latter will
have two front nozzles with PCB boost,
but only & single, central rear nozzle fed
by the main combustion chamber. The
arrangement is said to simplify engine
construction, save weight and provide
more uniform thrust control.

New STOL designs

Because a true supersonic V/STOL
fighter is not likely to be around until
the late 1990s, attention is also being
given to new STOL (Short Takeoff and
Landing) designs. These lack the verti-
cal takeoff capability of a V/STOL craft,
but would be easier and faster to
produce. Using downward-swiveling
exhaust nozzles to provide added lift at
low speeds, plus movable canards for
improved control at high angles of

attack, a STOL fighter could land and
take off in less than half the space
required by conventional fixed-thrust
jets. It could also use in-flight thrust
vectoring to permit new forms of com-
bat maneuvers that are not possible
today.

Actually, the STOL approach has one
important advantage over V/STOL. A
fighter making a short rolling takeoff
can lift two to three times as much pay-
load weight as it can in a vertical take-
off. The Harrier I1, for instance, given a
mere 1,000-foot takeoff run, can carry
mare than 8,000 pounds of bombs and
missiles, compared to only about 3,000
pounds in a straight-up launch. Thus, a
STOL fighter would be able to operate
from small airfields and flight decks
and still have masdmum payload capac-
ity.

The Nawvy, Air Force and NASA are
currently evaluating a number of com-
petitive STOL proposals as part of an
overall program to develop a so-called
Advanced Tactical Fighter, a next-gen-
eration superfightar that will ultimately
replace the present McDonnell Douglas
F-16 and the General Dynamics F-16
some time in the 1890s.

One early step in the program will be
to test an existing Air Force F-15 that's
been modified for STOL operation with
downward-tilting exhaust nozzles in
the tail and movable canards mounted
behind the nosa like small aars. If suc-
cessful, this unusual hybrid, with
speeds in excess of Mach 2.5, could
become the first U.S. fighter capable of
both supersonic performance in combat
and low-spead STOL performance dur-
ing landings and takeoffs.

Last fixed-thrust jet?

Boging and Grumman have already
announced proposals for a supersonic,
vectored-thrust STOL fighter, and other
maksars are expectad to follow soon. In
the meantime, NASA is conducting
extensive wind-tunnal tests on both the
McDonnell Douglas 279-3 and General
Dynamics E7 concepts for a supersonic
jet with trus V/STOL capability.

Such encouraging progress in the
development of vectored-thrust tech-
nology has prompted some Pentagon
experis to speculate that the Navy's
newast carrier jet, the F/A-18 Homet,
could conceivably be the last conven-
tional fixed-thrust fighter built, at least
in the United States.

Ironically, it could have come even
sooner. Rolls-Royce was well on its way
to developing a supersonic version of its
Pegasus engine as far back as 1065
when a sudden change in government
funding policy forced the project to be
shelved for almost a decade. If it hadn't
been for that one stroke of political
whimsy, we might well have had a
supersonic Harrier today. ™
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Buy momordad
aChamberlain
garage door
opener now.

You'll ba giving them the ultimate in con-
venience and security. From the world's
largest maker of garage door openars.
S0 you know they're the best, With
push-bution control from the car. 4Ve-
minutelight delay. Easy do-it-yoursaifin-
stallation. Look for the free transmitter
mail-in coupon, Al better hardware
stores and home centers everywhere.
Call tol-free for your nearest Chamber-
lain dealer. 1-800-528-9131,

Get a 2nd
transmitter

FREE!
$2995 one

VALUE & ot

t£ Chamberiain
Built for good."
Chamberlain Consumer Products

A Linit of Duchossols Industies, Inc
Elmburst, IL 60125,

Get all the power you can
handle. With Carol 2 and 3
conductor cords in 25° 50" and
100" lengths. And with Caral's
complete line of househaold
and appliance cords, UL listed
extension cords, trouble lights
and 3-outlet Powr-Center®
extensions.
loin the
ple whao rely on Carol electrical
and automotive products for
power. Lock for the
Carol name at your
local retail outled.
Carol Cable
Company, Inc., g
Pawtucket,
RI 02B62Z;
Los Angeles,
CA 90058,
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COMPUTER CROOKS
(Continuved from page 65)

his call to another line. At that point, the
would-be electronic burglar is given
one more chance. If his third attempt
fails, the computer starts to give him
bogus information, keeping him on-
line, while security personnel trace the
call. Such a system is obviously expen-
sive to maintain. And if a criminal is
larcenous enough, the system remains
vulnerable to an “'inside job.”

Fiber-optic cables

For local computer networks—where
all the terminals are located under one
roof—fiber-optic cables can be used in
place of outside phone lines. Visitron
Inc. of Washington, D.C., markets a
fiber-optic cable and “light modem."’ By
using specialized inside lines, the user
protects himself from a break-in by an
outside hacker. The computer is not
hooked to an outside line.

Encryption/Decryption methods will
make data unintelligible to an unautho-
rized user. These are the systems that
have kept mathematicians busy for the
past decade. The codes have to be
simple enough for users 1o remember,
yat too difficult for outsiders to deci-
pher.

Some basic systems intended to mest
these criteria include the Data Encryp-
tion Standard (DES) and the Public Key
system. DES, endorsed by the National
Bureau of Standards, is made up of a
combination of 56 ones and zeroes. The
sender and receiver of a DES must have
the same code number. This, of course,
presents a security problem if you want
to change codes frequently, since users
at a distance have to somehow get the
new key in a secure manner, such as a
courier pouch.

If you have the right key with a DES
system, you receive the sender's mes-
sage. With the wrong key, you get
unintelligible garble.

Two code keys

The Public Key system uses two code
keys, one for the sender and one for the
receiver. The encryption key is public so
that anyone can transmit data into the
secured system. To decode the data,
however, you have to know a second
private codea.

Both types of systems come with
specialized hardware and software. En-
cryptor, made by Lehigh Valley Logic of

Bethlehem, Pa., uses a DES card that
plugs into several commercial systems.
A version for the IBM personal comput-
er is expected on the market later this
year. Datasafe, mada by Imai of San
Rafael, Calif., is a software DES pack-
age.

Public Key systems are marketed by
Mermritt Software Inc. of Fayetteville,
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Ark. Using a 256-bit code, it makes trial
and error break-ins unlikely.

Encryption/Decryption systems are
popular in high-security fields, includ-
ing secret research labs and interna-
tional banks. The problem is that such
institutions attract a very high class of
criminal. Thus, the challenge is made to
mathematicians to come up with highly
sophisticated codes.

Late last year, one such code, which
had taken tweo Stanford University sci-
entists several years to develop, was
broken by Donald Coppersmith of
IBM's Thomas J. Watson Research Cen-
ter. He was acting not as a crook, but as
a scientist interested in testing what
seemed to be an unbreakable code.

The Stanford code, as most other
present-day codes, used a mathemati-
cal procedure that any college student
could compute, but that only someons
knowing the code could reverse. A
simple and standard version of such a
code is the type that uses prime num-
bers. There is no mathematical formula
for factoring the product of two prime
numbers after they are multiplied to-
gether. But anyone can multiply. Thus,
a public code of this type might be tha
number 143, which is the product of
11x13, two prime numbers. Anyone
can multiply the two and come up with
143. But to decipher a message, you'd

WE
HEAR YOU

KNOCKING.

have to know how to factor the code
number 143 into its two primes. Our
example, of course, is very simple. The
real codes might be the products of
primes that run into hundreds, even
thousands, of digits.

The Stanford code used a different
mathematical proposition with similar
decoding problems. Coppersmith, how-
evar, deciphered the code because of a
flaw in the nature of digital coding—the
fact that it uses only ones and zeroes.
‘Unbreakable’ system

Israeli scientists early this year pub-
lished a paper announcing a new "un-
breakable code.” Unlike their American
counterparts, the Israelis have declined
to publish details of their system even
in highly technical journals. That pro-
tects the secrecy of the code, but it
doesn't do non-Israeli security chiefs
much good.

While the scientists and engineers
continue digging for the perfect com-
puter protection, the crime wave goes
on. Some of it is serious, some a bit
comical. The FBI says it has begun 1984
by keeping statistice on computer
crimes. But officials say they won't
know until the end of the year whether
their statistics reveal any useful pat-
[eIms.

On a lighter note, two Cal Tech

Wymnns. Engine Tune-Up.

The specially formulated
solution that dissolves the
grime and sludge. Helps free
and quiet your sticky valves
and lifters.

And helps restore your car’s
performance.

Try Wynin's Engine Tune-Up.
You'll hear the difference.

And so will your neighbors.

students brought a grin to the faces of
football fans coast-to-coast in this year's
Rose Bowl game. The day before the big
game between UCLA and Illinois, the
pranksters reportedly spliced a comput-
er terminal into the line running to the
Rose Bowl scoreboard. Then, police
later reported, the two stood on a hill
outside the Rose Bowl with a radio
control unit.

Late in the game, they signalled the
terminal to change the names of the
teams to Cal Tech and MIT. For a few
glorious minutes, students at the two
institutions—neither of which has a
football team—enjoyed national colle-
giate foothall notoriety.

The lighter side of computer crime
has been depicted on the popular TV
show Whiz Kids. And a good joke was
had by all in last summer's Superman
I, when a larcenous computer whiz
shaved fractions of a penny from each
of a corporation’s paychecks, amassing
a veritable fortune.

Still, there’'s a serious side to the
newest crime on the block. "With the
scenario being virtually ‘a computer on
every desk,’ the potential for abuse of
those powerful pieces of equipment is
tremendous,” says Anchor Pad presi-

dent Paul Gassaway. That's the poten-
tial crime fighters are zercing in on
today.

And so do your
neighbors.

Not you actually,
your car. Knocking,
clicking, clacking and
tapping with grimy,
sludgy; sticking valves
and hydraulic lifters.

A noisy problem

solution.

Wiynn Oil Company, PO, Box 4370, Pullerton, CA 92634

that may have a simple
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CAMPING—GO LIGHTLY

(Lantinuad from page §6)

you can get a two-man shelter that
weighs just over 3 lbs.

Sierra Pesigns’ Flashlight II, com-
plete with ripstop nylon body, coated
rainfly, and fiberglass or aluminum
poles, weighs 3 lbs., £ oz. and packs
down into a 4-in-diameter roll 17 In.
long. That's the good news. The bad
news is that lightness costs. Its list price
is $170.

The roomier Northface Dragonfly
tent, with 45 square feet of space and a
see-through netting canopy, kicks the
weight up to & 1bs., 5 oz. and the price to
$250. It packs down to a 5 by 20-in. roll
and lets you sea the stars as you lie
there in bug-free comfort.

Waterproof coatings

Laminates that shed water droplets,
yet allow water vapor to pass through,
make possible much ultralight camping

: aquipment. By laminating Gore-Tex, a

microporous PFTE (Teflon) membrane
originally used to make artificial arter-
ies, onto nylon fabric, you can make
clothing that keeps you dry from both
the outside and your own perspiration
This does much to end the discomfort of
damp gear and wet woather camping.

Originally, Gore-Tex had the weight
of three laminations, but the latest two-
layer Gore-Tex on lightweight nylon
weighs just 1.2 oz. per square vard. It
makes great sleeping bags, down jack-
ets, rainsuits and other gear, as well as
some super tent tops and flies,

Sleeping bags, like the Marmaot
Mountain Works" Nighthawk, use this
material to chop weight to a mere £ Ibs.,
compared with 4 Ibs. for a similarly
sized goose-down bag rated for the
same 15° F. temperatures. It squooshas
down to a 7'/2% 13-in. package.

More important than its size and
weight, it breathes, so you don't wake
up wat with your own perspiration. If
rained on, it doesn’t become sogay.

Lightweight down jackets with the
same Gore-Tex outer layer can keep
you from freezing your ears and whis-
kers on the coldest, windiest days. Mar-
mot Mountain Works' Warm [T chops
weight ta 1 1b., 4 oz. The $225 list price
is high, but staying really warm in the
worst weather makes it worthwhile.

Getting caught out in a chilling rain
can be a killer. Serious wilderness wan-
derers carry rainsuits. Here the Gore-
Tex really pays off in comfort and
portability. It sheds the rain from the
ocutside without steaming you on the
inside, and weighs about 1'/z lbs. when
you lug it around in nice weather. The
North Face Stowaway rainsuit (jacket
$£130, pams $85) weighs 1 1b., 9 oz
Marmot Mountain Works® Lightpacker

{Ploase furn to page 102)
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It won’t take you
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In fact, it sprays almost any liquid.
4 I/z m'ns' Even pesticides.

We painted this wicker And because a Power Painter is
chairin4'2minutes  run by an electric pump, you won't

witha Wagner Power  have a bulky compressor to drag around
Fainter It took us

Accessories pr-:wide
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— To make things even simpler, a
[’ ; .""‘1' "\1" Wagner Power Painter comes

el I withasuction hose that draws
g i paint straight from the can. And
I afexible spray tip, which bends
atanyan lgm make painting
floors and ceilings easier
There are even optional acces-
« sories,such asa spray tip that nar-
rows the spray for precision painting,
In fact, you'll not only save more
time with our accessories, you'll also
T- " : save money. During our $2.00 acces-
1 : sory rebate, going on right now.
When you con-
sider the advantages
of a Power Painter
there’s really only one
thing to do. Take advantage
of one. )
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62hrs.

We painted this house in 62 hours
with a Wagner Fower Fainter [t
took us 17 hours with a brush.
Both were done excluding trim.

The time it takes to paint
witha Wagner" Power Painter”
is justa drop in the bucket _
compared with the time it 1 e
takes if you use a brush.

An eight-foot section

of picket fence that took 1 hour and
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20 minutes to paint witha brush,we  Itseasyto
painted in just 21 minutes with a pmfegs_g_ggﬁ_[_q& ing results. + ”w'“ J{f*'“ Brochures
et

Power Painter _ A Wagner Power Painter sprays a p{; Box 9975

A Shmf_ff thattook us 22 minutes, smaoth, even finish. so there are no Maple Plain. MN
we finished in only 3. brush strokes or lap marks. 35393

And while speed is the most And its ability to spray into crevices [Em Hrnd--'fm

i ) - “How o T
obvious advantage of a Wagner Power  makes intricate jobs. such as louvered chures to help me
Painter, you'll quickly find outitsnot  Joors and wrought iron railings, easy leam more about paint
the Dnhf one. to handle as weﬁ_ with a Wagner Pawer Roller and Power

- = f Fainter airless paint sprayers
A Power Painter will even give o
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City Startr Lip

Spray paints, varnishes, stains
and more without a compressor

You can run just about any
el Lind of latex or oil-based paint
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CAMPING—GO LIGHTLY

(Continued from page 100)

ups this weight by 2 oz. and ups the
price, too {top $165, pants $119).
Even long johns have gone the light
weight route. They also use plastics to
keep the water away from your skin so
it coals the clothing rather than you as it
evaporates, Hike hard enough to over
heat on a cold day and the knitted
polypropylene underwear next Lo your
skin keeps you dry. It also doesn’t itch
like wool and dries five times guicker
when washed. A top and bottom combi-
nation weighs about 9 oz. For example,
the Lifa Vermont top for women weighs
4'/z pz. and costs $25; the Wickers
polypropylene T-neck top for men
weighs the same and costs $15.

Treading lightly

To get where you're gaoing, you need
boots—proper hiking boots with goed
ankle support. These, too, have gone
the ultralight route. Sturdy nylons like
Cordura and the Gore-Tex laminates
crogsed with running shoe technology
make for a new breed of lightweight
boots. Velcro closures instead of laces
alter appearance while improving func-
tion. They work better and weigh less
than their leather predecessors.

Donner Mountain's Outer Limits

02
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For your local dealer call 800-543-8291.

inChio call 513-367-3125.

boots ($90) weigh 2 Ibs.—1 |b. each—
with a breathable nylon Gore-Tex lami-
nated upper on a Velcro-closed run-
ning-shoe-based design. This is a full
1'/z Ibs. lighter than traditional leather
hiking boots. Taking a pound off your
feet makes hiking easier than unloading
10 from your back.

Camp stoves and flashlights also
come lighter and in smaller packages
these days. MSR's 360 Firefly stove
uses a standard fuel bottle for its tank so
it can pack down to a & by 5 by 2%e-1n.
packet weighing just 15 oz. This tucks
neatly into the side pocket on any pack.

Techna's 5'in. flashlight weighs
half as much as most and can be held
comfortably in your teeth when both
hands are busy setting up a tent in a
dark campsite.

The pack in which you carry all this
lightweight gear has also gone on an
effective diet. Among the best bets are
the Alpenlite Superlite and Tourlite
backpacks. These replace aluminum
frames with a foam laminate backing
sewn to the bag to form a convex shape
for even load distribution. They also
save weight by being slightly smaller
than traditional packs. A typical 4,500-
cu.-in, frame pack weighs 5 Ibs., 9 oz.
The Superlite? Just 1 lb., B oz,

The Superlite has only 3,200 cu. in. of
packable space, but when carrying ul-

m_r

-

- -. ‘

-n___

tralight gear, this capacity becomes
more than adequate because most of it
takes up less space.

Add up the weight savings and you
find that going all the way with ultra-
light camping gear takes about 15 Ibs.
off your back, 1': lbs. off your feet and
thins your wallet perhaps twice as
much as heavier old-style equipment.
At the end of a 20-mile hike, though,
you know it's worth every penny. PM

SOURCES—CAMPING GEAR

Alpentita, 3881 North Ventura Ave., Ventura
Cakif. 53001

Donner Mountain Corp., 2110 Fifth 5t
Calif. 84710

Early Winters Lid,, 110 Prefontaine Place 5., Se-
atthe, Wash. 98 104

EMS, Vosu Farmm Bd., Peterborough, N.H. 03458

Jansport, Paino Fiedd Industrial Park, Buklding
306, Everett, Wash, S8204

Estty Pack Inc.. 8281 Bordin Ava.. Sun Valley,
Calif. 91352

Marmot Mountan Works, 331 South 13th St
Grrand Junction, Colo. 81501

Moss Tent Waorks, Box 3008, Camden. Ma
B34

The Nonth Face, B9 Harmison 5t., Berkeley,
Calif. 84710

Recreational Equipment Inc., Box C-88125, Seat-
the, Wiash. 81688

Skerra Designs, 247 Fourth 5, Oakland, Calif.
B4GOT.

Bariidoy

Sierra West, 8 East Yanoli 5t., Santa Barbam,
Calif. 93101,

Spephenson’s Warmlite, RFD 4, Guilford, NL.H.
03246,

Trailwisa, 2407 Fourth 51, Barkeley, Calif,
84710,

Wilderness Experience, 20675 Nordhoff St.,
Chatsworth, Calif. 81311
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P out, and we jump into it feet first.
' That's why we've put the lace-
less tab option on our best selling men's
casuals. The Great American Shoe Store
G.A.S.S.® leather boat shoe is one. The
G.A.S.S.-Lite® is another.
Great ideas that offer great value. It's what
makes Kinney® the Great American ’
You Store.
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The Great American Shoe Store’
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YOUR LAWN TRIMMER
SHOULD LEND YOU A HAND,
NOT HAND YOU

A trimmer that goes to pieces over tough
jobs isnt much help. When you're tired
of tying up your whole weekend with
off-brand tools that never seem to work
when you need them, you're ready for
aWeed Eater® trimmer,

Weed Eater lawn trimmers are de-
signed to save you time with features
like our exclusive Tap-N-Go® line feed.

When you need more line, simply tap the
cutting head on the ground and new line is
automatically advanced. And you can get on
with the job.

Not only do Weed Eater trim-
mers work faster, they work
harder and longer. And Weed
Eater offers 13 models, from
the smallest electric to the
largest, heavy duty gasoline
powered model, So you
can handle any job. Maybe
that's why, year after year,

people have

change your golf date be-
cause of your yard.Change

your trimmer instea 2
Head for your Weed Eater
dealer and ask for the |
genuine Weed Eater lawn
trimmer. '




AUTOMATIC TRANSMISSION
{Continued from page 71)

transmissions also use steel belts, but
their belts are completaly different from
those in the FiatFord CVT.

And while we have no direct word
from Japan, indirect evidence tells us
that several Japanese auto manufactur-
ers are meeting with GM, Ford, Good-
year, Morse and other potential suppli-
ers of CVT units and belts.

How CVTs work

Anyone who's ever adjusted the V-
belt on an air-cooled Volkswagen will
understand immediately how a CVT
works. The generator pulley on the VW
is split into two tapered halves, with
several washers between them. When
the belt stretches and becomes loose,
you remove a couple of washers and
bolt the pulley halves together again.
This brings the halves closer to one
another, forcing the belt to ride higher

in the pulley groove and tightening the
belt. It also increases the effective di-
ameter of the pulley and changes the
drive ratio between the crankshaft and
generator pulleys.

On the VW, that’'s beside the point. In
a CVT, it's the whole point. As the
halves of one pulley are forced closer
together, the halves of the second pul-
ley separate to maintain constant ten-

sion on the balt while changing the ratio I
between the drive pulley and the driven |

pulley. These changes in ratio can be
made gradually, in minute increments,
with none of the giant steps found
between the gears of a conventional
transmission—automatic or manual.
Hence the name “continuously wvari-
able” transmission.

Why CVTs now?

Variations of the continuously vari-
able transmission have been with us
since the earliest days of the automo-

(Ploase tum to page 106}

DRIVING THE CVTs

t the time this story was written, there
were no cars equipped with CVTs
available for test drives in the United
States. But 1 have driven cars with both
systems—the DAF Volvo rubber balts and
Fiat's metal-link belt-—and they left vivid
impressions.

I drove the Volvo 343 brefly through a
large industrial park some time ago and,
although I never reached highway speeds,
I got a good idea of what it would be like to
drive around town. Starting up from a stop
sign. the engine immediately acceleratad
1o its most efficient governed speed while
the car slowly caught up to the 60-mph
roar of its motor! This disconcerting con-
fict of sensory inpuis was accentuated
because the 343 was a noisy car.

Depending on the amount of vacuum In
the control system when you lifted your
foot off the gas, it would sometimes free
wheal—sseming to coast forever—and

Volvo 343 [top ) was a unique experience.
Prototype of Fiat Uno-matic [above) was
an exceflent performer in traffic

sometimes Vgear’” down to provide engine
braking. The newer 340 models have a
switch on the dash that allows the driver to
select freewheeling for maximum fuel
economy or "‘down-shifting'’ for safety on
hilly roads

I drove a prototype Fiat through the
rush-hour traffic in Turin, haly, and it
behaved much more like a “normal” auto-
rmatic, even creeping a bit if you took your
foot off the brake at lights. It, too, was
always trying to caich up te its engine
noise, but it was a lot peppier than most
small, four-cylinder cars, which are hob-
bled by conventional automatics.—H H.
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AUTOMATIC TRANSMISSION
(Continued from page 105)

bile. Belt drnives with adjustable-gap
pulleys were common in cycle-cars be-
fore World War 1. In the 1830s, an
American inventor named Hayes talked
British Austin into offering his rendition
of a CVT in that company's light cars.
Then in 1958, the Dutch DAF minicar
introduced what's now the Volvo 340
CVT, using reinforced, cogged rubber
belts and pulley halves controlled by
centrifugal weights and vacuum. And
it's the transmission of choice in the
snowmohile industry.

The DAFNVolvo/van Doorne pulley
and belt system still forms the basis of
nearly all major CVTs being developad
today. The big difference between the
DAF Variomatic of 30 years ago and
today's emerging CVTs focuses on two
technical advances: 1, the microproces-
sor, which replaces the DAF's weight
and vacuum controls for pulley spacing;
and 2, flexible steel belts instead of the
rubber belts now used by Volvo. The
Volvo rubber belts were designed in
conjunction with Goodyear and are
made in America.

In theory, the CVT holds at least
seven advantages over conventional
automatic transmissions for small cars,
particularly front-drive cars:

1. The CVT is considerably simpler,
both to manufacture and to repair, than
conventional automatics, which have
become highly complex in recent years,
especially new models with lockup
torque converters, four speeds and
overdrive gearing. Ford's experimental
CVT, called the CTX-811, has about 35
percent fewer moving parts than a
production Fiesta or Escort torque-con-
verter automatic.

2. A CVT can offer performance
equal to a five-speed; better. in fact,
than a five-spead above 40 mph. If
you've compared economy cars with
and without conventional automatics,
you've noticed the damper that type of
transmission puts on acceleration. The
average CVT, though, comes much
nearer to a five-speed than a conven-
tional automatic in overall performance.

3. A CVT can be made more com-
pact, so it takes up less space than
today’s typical automatic transaxle.

4. A CVT tends to weigh less be-
cause of its simplicity and compactness.

5. It also costs less for the same
reason. Fiat's new CVT adds $345 in
Italy to the price of a new Uno 70
automobile—roughly the same as a
conventional automatic. When market
competition and production volume in-
crease, though, the CVT's price is ex-
pected to come down to nearly the level
of a five-speed manual.

6. The CVT is “stepless,” so that

you don’t feel any shifts or jerks as it
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moves through its infinity of ratios.

7. Perhaps most importantly, the
modermn CVT delivers better fuel mile-
age than a conventional automatic, and
it does so in two ways:

First, because of the potential differ-
ance in pulley sizes, the CVT can cover
a greater span of gear ratios than is
practical with either a five-speed man-
ual gearbox or a four-speed automatic,
A standard five-speed has a ratio span
of about 5.0:1, while a CVT's normal
span is 5.6:1, meaning the highest

FIGURE-8
LIMNKS

German PIV ¢ has a CVT whose
metal belt looks ;lke a bicycle chain. Pins
provide only contact with pulleys.

gearing is 5.6 times higher than the
lowest. And, PIV's experimental system
covers a span of 6.0:1. That's equiva-
lent to a seven-speed manual transmis-
sion!

This greater ratio span means the car
with the CVT can have deeper gearing
on the bottom end and higher gearing
at the top end. It can thus accelerate
faster in some speed ranges, yet can
cruise on the highway at a higher
overdrive ratio than any automatic or
five-speed currently in production.

The second reason the CVT helps get
betiar gas mileage has to do with the
way its microprocessor can be pro-
grammed. Keep in mind that almost
any modern car with an onboard micro-
processor has the “‘brain capacity’'—
the room in its memory—for many
more functions than it's now called on
to perform.

During both acceleration and cruis-
ing, the microprocessor can set the
engine to run at the rpm that delivers

(Plpase tum to page I08)
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in back.

Havoline Supreme’s formula blends nine
Texaco-developed additives with highly
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AUTOMATIC TRANSMISSION
(Continued from page 107}

rmaximum torque plotted against mini-
mum fuel consumption. That's some-
thing that can't happen with any other
type of transmission, and it's the key to
good gas mileage.

The microprocessor responds to a
number of inputs: throttle position, car
speed, engine rpm, pulley gaps and
gear selector position. If you program
the black box to give you the ideal
engine rpm and pulley ratio for every
anticipated torgue/mpg situation, the
CVT responds quickly and correctly.

The Ford CXT-B11 has two driving
modes. The shift-selector quadrant
gives you the choice not only of PRND
but also, in prve, of E (for economy) or S
(for sport). Drop the lever in E and the
car accelerates and runs via a micro-
procassor program that dictates masd-
mum fuel economy. Put the lever in S,
though, and the pulley ratios tend to
stay lower—maore toward faster accel-
eration—and the car moves out mora
cuickly. This same S mode can be called
upon for engine braking on long down-
hill runs. I'm told that in the S mode, the
CXT-811's performance comes very
close to that of a car with a manual five-
speed up to 40 mph, and then walks
away from it above that.

Ford, experimenting with 20 CTX-
equipped European Fiestas, found they
werae getting 9 percent better fuel mile-
age at 56 mph than identical cars with
manual five-speed gearboxes. Al-
though the CTX's fusl economy tended
to drop slightly over and under that
magic speed, it always matched or
bettered the five-speed’s.

Fiat, which dogsn’t use microproces-
sor or EfS controls, reports identical fuel
economy figures for the Unc-matic and
its five-speed equivalent, but with a
small penalty in acceleration. Even so,
the Uno-matic does give vastly better
performance than Fiat's regular auto-

maArtic.

Operating details

There has to be a way to disconnect
the CVT from the engine—a clutch or
fluid coupling built into the system. In
the Fiat'Ford CVT, clutching is accom-
plished by two sets of multiplate wet
discs spinning in oil. They're similar to
the clutches in a normal automatic and
are actuated hydraulically. The clutches
engage progressively and smoothly
over a low, preset engine rev range.

The clutches drive a planetary gear-
set. One clutch locks the sun gear to the
planet carrier for forward; the other
gives reverse by locking the annulus to
the gear case. Neutral comes when both
clutches disengage. You can choose D,
R and N on the shift guadrant via a
conventional selector lever.

|08

The German FIV and ZF CVTs ac-
complish the clutching function through
a torque converter, and the Volvo does
it with centrifugal weights.

Another CVT add-on has to do with
reduction gears. If unreduced CVT rpm
went directly into the differential, the
differential’s gearing would be too high
and the ring gear would be larger than
practical. So a set of reduction gears
with a ratio of around 1.6:1 is inter-
posed. This way, the differential can be
carried over from other production
models and no new tooling is needed.

Only one side of each pulley moves.
In the newest FiatFord CVT, oil pres-
sure within servo cylinders at each
pulley widens and narrows the gaps.
This pressura is supplied by an engine-
driven gear pump that delivers up to
435 psi—very high by automotive stan-
dards. But such high pressures are
needed to clamp the belt tightly be-
tween the pulley halves. Otherwise,
there'd be too much slippage and wear
under hard acceleration.

CVT belt design

Several different types of steel belts
have been tried, and what's amazing
about the Fiat/Ford system is that this
particular belt is designed to push in-
stead of pull! Unlike the fan belt in your
car or the rubber belts in the Volvo
CVT, the Fiat/Ford steel belts work in
compression, not in tension, That's an
important distinction, and its purpose is
to prevent drive torque from spreading
the driven pulley. (The steel link belts
being used by FIV and ZF do pull.)

The Fiat'Ford pusher-type stesl belt
developed by van Doorne uses wo
seamless, multilayered, highly flexible
flat bands that run side by side and
carry what look like hundreds of small,
flat, trapezoidal metal spacers between
tham. These spacers, or links, have
horizontal slots by which they ride or
slide back and forth on the bands. The
bands themselves only guide the links;
they don't transfer any torgue and thus
can't stretch. Individual links are of
slightly different thicknesses to pravent
resonant whine at high rpm.

When you look at one of these steel
belts tuming inside a pulley, there
doesn’t seem to be much surface mak-
ing contact, yet there's virtually no
slippage. That's even more surprising
when you consider that the entire sys-
tem runs in oil, inside a sealed housing.

The secret lies in the clamping force
of the pulleys. They clamp the links very
hard, the result being analogous to a
locomotive getting metal-to-metal trac-
tion on very thin rails—sometimes even
wet rails—simply by virtue of its tre-
mendous clamping force (weight). De-
pite these high clamping forces, there's
very little energy lost through friction.
There is an oil cooler built into the CVT,

much like the one in normal automatics.

The other type of steel belt, the pull-
type used by the German firm PIV,
looks more like a bicycle chain with U-
shaped metal blocks clamped around
the outside. Like a hicycle chain, indi-
vidual links are made up of several
figure-8 stampings. Pins tie these fig-
ure-8'5 together, and the pins also hold
the blocks on the chain's perimeter. It's
not the sides of the blocks, though, that
provide the chain’'s friction surfaces;
rather, it's the heads of the pins. The
advantage of the PIV belt is that it can
negotiate a tighter arc than the wvan
Doorne link balt.

In the case of Ford's CTX-811, the
gaps and clamping forces of both pul-
leys are determined by a microproces-
sor, which sets the pulley gaps by
routing hydraulic pressure via sole-
noids from one pulley piston to the
other. One pulley sets the ratio, the
other keeps the belt taut.

Even though the hydraulic pump and
reduction gears rob the CTX of some of
its power, the system’s overall loss isn't
nearly so great as in conventional auto-
matic transmissions. Fiat claims an 86
to 80 percent mechanical efficiency for
its Uno-matic. That's about 2 percant
below a manual gearbox, but roughly
10 percent higher than the average
torque-converter automatic,

The future of CVTs

All automakers and suppliers cur-
rently involved in CVTs feel these
transmissions have tremendous poten-
tial. For the tme being, CVTs seem
confined to fairly small cars, and they
adapt particularly well to fwd models.
Rubber belts—because they're inax-
pensive and quiet—will dominate in the
micro-mini range. And for now, even
steel belts will be limited to cars with
engines of under 2.8 liters. As belt and
pulley technology progresses, however,
there's a good chance that CVTs will
show up in larger cars, as well.

One of the immediate concerns of
CVT manufacturers will be to get these
transmissions to the international mar-
kets where automatics dominate, Euro-
peans, frankly, don't care for automat-
ics. They prefer to shift for themselves.
Yet Ford and GM are both investing
huge sums in French factories that can
turn cut millions of CVTs each year.

For the “economies of scale’ that will
make these operations pay. the manu-
facturers figure on selling most of their
transmissions not in Euvrope, but in
America, Japan and Canada, where
drivers demand automatics. We in the
United States now think of automatic
transmissions not as luxuries, but as
necessities. That means wa're probably
going to see a lot of European-made
CVTs in American and Japanese small
CAr'S VEry S007. ™
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THRILLING 3-D
{Continued from page 72)

using one or two projectors, depending
on how they were originally filmed. The
3-D movies of the ‘50s used “anaglyph-
ic"” stereoscopic imaging to separate the
left and right views. This is identical to
the redblue or red/green comic books
of that era. Each half of the pair is
projected through its own color filter.
Special glasses

Viewing the screen without the spe-
cial red/blue glasses was enough to
cause nausea. But with the proper col-
ored eye filters, each eye saw its corre-
sponding view. The brain then assimi-
lated both views into one 3-D image.
Anaglyphs, however, cannot separate

images enough. A lot of color overlap
and poor synchronization resulted in
more eyestrain than enthusiasm.

More recent 3-D films create stereo
separation using Dr. Edwin Land’s neu-
tral polarizing material made available
in 1832, These filters allow light to pass
through only on one plane, something
like microscopic Venetian blinds, Each
projected view has a polarizer in front of
it, with its axis of transmission 90° from
the other.

Wearing polarizing filter glasses with
corresponding  transmission angles
gives each eye only the view it is
supposed to see. The screen has to be
silver (aluminized) to reflect polarized
light. The results are true separation.

The problems associated with 3-D

{Piease tum to page 114)

T you haven't dabbled with 3-D before,
here's a quick way to experiment with
stereophotography of nonmoving objects.
Using any type of camera, including self-
processing models, you take two photos of
the same scene from slightly different
angles.

After taking one photo, move your cam-
era left or right a distance that depends
on how far the subject is from your lans.
You can use the following chart as a guide-

lirwe:
Subject Distance Lens Separation
12-15 feat 4 inches
10 3
8 25
6 1.75
4 1.25

It helps to have a shooting platform for
your camera. Here's a simple one you can
make: Take a scrap piece of wood about a
foot long—a 2% 4 will work fine. Counter-
sink a spiked X220 T-nut through the
center of this platform for a tripod mount.
Mail a small block of wood across one end
of the platform and mark off a scale in
inches, starting from the inside of this stop
block.

Mount the platform on a tripod and put
the camera up against the stop block.
Focus on the subject and select the interoc-
ular distance. Clamp a second block across
the other end of the platform, the specified
distance from the fixed block. Now shoot a
stereo pair by taking two photos of the
same scene, one from each end of your
platform.

Building a wviewer

Unless you have an old stereoscope
lying around in your attic, you'll have to
build a 3-D viewaer to sea the effects of your
pictures.

Start with two identical convex magnify-
ing lenses (glass or plastic, from a five and
dime store) which, when held up to the
oye, can focus on something from 5 to 7
inches away.

How To See Your Own Photos In 3-D

Now find a cardboard or plastic box at
least 6 inches wide and as deep as the focal
length of the lenses. Cut the white borders
off the photos and glue them side by side
to stiff cardboard with rubber cement.
Now you should place the two photos at
the back of the viewer.

If there's a double image, check that the
right image is on the right side, Further
fine tuning can be done by sliding one of
the lenses left or right until a sharp 3-D
picture is achieved —A E.

T\wphﬂtmtlkenrrm:llghﬂydlﬂeﬂm
angles are mounted side by side and
placed In the rear of a box. Eye openings
are 22 Inches bebween centers.

Tapeﬂulemummtmopenlngsm
mount a black cardboard divider that
reaches twe-thirds of the way Into box.
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THRILLING 3-D
(Continued from page 110}

films include jittering frames, improper
setups and, most of all, poor use of the
medium.

Twin-camera technique

Currently, two filrns are playing in
Florida which show 3-D at its bast. Both
are by Academy Award-winner Murray
. Lemer. Sea Dream, shown at Marine-
land, was filmed with Spacevision;
Magic Journeys is playing every 18
minutes at the Kodak pavilion at Dis-
_ney's EPCOT Center.

Magic Journeys, written and directed
by Lemer, involves the audience in a
true illusion. Images of clouds, kites and
a lion jumping through a flaming hoop
literally float between the 54-foot sil-
vered screen and the audience, encour-
aging the 600 participants to reach out
and touch what they see. The film's $7
million tab for 15 minutes of show is
justified in that it sets some high stan-
dards and abounds with new technol-
o4y-

The film was shot with dual 65-mm
cameras on Eastman 5247 color nega-
tive film. A 35-mm color-reversal inter-
mediate is printed on 70-mm film for
projection. Dual projectors are kept in
synchronization by a master sound
tapa, encoded to keep the film-drive
servomotors in near-perfect unison.

Magic Journeys sets standards
against which all other 3-D films will be
comparad. It truly complements EP-
COT's technology-of-tomorrow theme.

Holography

Holography is a young science con-
ceived by Dr. Dennis Gabor in 1947.
But he had to wait for the invention of
the laser in 1960 to put his theory to
work. A Noble prize resulted in 1971.

Holography is genuine 3-D imaging.
Unlike all other processes, which use 2-
D images to create a 3-D effect, a
hologram re-creates the exact pattern of
lightwaves that originally reflected off
an object, Shifting your head to the side
while viewing a hologram reveals an
image of what you would expect to see
if it were real.

In a standard setup for making a
transmission-type hologram, a single
laser beam is split into two beams and
spread out by lenses, One half, called
the object beam, illuminates the object
and consequentially reflects onto the
film. The other, a reference bheam,
showers the film with a steady flow of
coherent light. Light reflecting off the
object will arrive at various phases,
depending on which part (near or far] of
tha abject it is bouncing off of. When tha
two waves mest, they interact to form a
specific interference pattern.

Exposure to film creates a jumble of
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light and dark bands invisible to the
eye. All of this has to be done without
any vibration. Holographic setups are
therefore mounted on large. heavy ta-
bles floating on air or in a bath of
mMercury.

After development in standard photo
chemicals, this hologram contains infor-
mation to redirect a beam of laser light
to recreate the exact image it originated
from. The image seems to float behind
the film as if looking through a magic
window.

Variations of this basic transmission
hologram are called reflection holo-
grams or white-light holograms. They
permit viewing in ordinary light but
result in a rainbow image. Versions of
this type are sold as jewelry.

Combining sterecophotography with
holography yields dramatic multiplex
holograms. These are mounted in circu-
lar or semicircular plastic displays that
show a 3-D image floating in its center.
You can walk around and look behind
the subject. Another wersion of this
produces a moving-picture affect. Basi-
cally, the subject is filmed conventional-
ly as it rotates in front of the movie
Camera.

Each frame is then converted to a 1-
mm-wide slit hologram on a sheet of
holographic film. Thousands of these
combine to form 3-D images,

Current developments in holography
include color holograms using three
lasers, 70-mm movie holograms and a
variety of optics that range from inter-
ferometers that measure surface varia-
tions down to a 10-millionth of an inch
to reading the product code on a box of
careal at the supermarket. The Museum
of Holography in New York offers an
outstanding exhibit with many beauti-
ful examples of holographic art.

3-D television

Within the last couple of years, a
number of attempts have been made to
revive the old 3-D movies of the “50s by
showing them on TV. You needed to
use special red/blue glasses to view
these films, all of which were specially
converted for TV broadcast by 3-D
Video Corp. in North Hollywood, Calif.
The resulis were novel, but contained
many of the flaws associated with early
3-D films. However, 3-D imaging in TV
is not a new idea. Experimenters have
been devoting energy toward this for
over 40 years.

As in stereoscopic cinema, one or two
cameras may be used to create a stareo
pair of views. One method synchronizes
each of the two images separatsly to
appear on one screen. The right field is
created by the odd scanning lines, the
laft by tha even ones. To the naked aye,
the image is confusing, but special
viewars enable each eye to see its own
field. Some experimenters used lenticu-

lar screens stuck to the tube to redirect
aach set of lines to the appropriate eye.
This limited the number of viewers
considerably.

Other systems developed in the early

"T0s sent information about the leftf
right views on different portions of the
carrier wave, something like FM-stereo
radio. But, since regular TV changes its
video picture only 30 times a second,
flickering plagued most of these sys-
Lems.
The late James Butterfield resolved
this problem with the use of two CRTs,
viewed through a stereoscope attach-
ment. This type of system is used in 3-D
microscopy, surgical and industrial ap-
plications. The two separate images
may also be projected through polariz-
ing filters onto a silvered screen, as in 3-
D movies.

New approaches

A new development announced last
December by Sterecgraphics Corp. in
San Rafael, Calif., achieves true high-
fidelity color 3-D video. The two-cam-
era systemn results in 120 image fields
appearing alternately on the screen
evary second.

Electro-optical shuttering glasses
have to be worn. They synchronize the
alternating views with each eye to cre-
ate a 3-D image in the mind. New
viewers eliminate wires w the set by
using infrared pulses.

Sterecgraphics Corp. has developed
this system around the same band
width currently in use for TV. This will
allow future transmission through the
air, via cable and video recording on
existing eguipment. This system lends
itself ideally to 3-D industrial applica-
tions for remote viewing of danger
areas [Lockheed just purchased one),
computer imaging and arcade games.

Other developmeants continue in 3-D
TV as well. Experiments with 3-D TV
viewable without glasses have shown
interesting results. One Long Island
firm, 3-D Systems, has introduced what
it calls Tri-Dimensional TV, which cre-
ates the illusion of depth on any colar
TV regardless of the show being
watched. The units will be available
locally by this summer for a test market
and can be attached in 15 minutes by an
authorized dealer.

The circuitry creates a fixed amount
of separation of the red and blue/green
colors. In addition, a slight time delay is
introduced between them. The results
we saw on a prototype, using the need-
ed glasses, had some color fringing and
caused minor eyestrain, but showed
promise if refined. There is a definite
illusion of depth created without the
use of stereo pictures or special shows.
Its application seems to lend itself ideal-
ly to the home-video game market as
waell as music video programs. ™
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Whenyoubuyone of our
deluxe air conditio ﬁstems,
youcansendusab L

We'll reimburse you for 50% of your highest monthly electric bill* this summer after you buy and
install a high efficiency Bryant central air conditioner or heat pump. All you have to do is send the highest
bill after the summer cooling season to Bryant's Redemption Center before Dec. 31, 1984, and then come up
with some ways to enjoy your savings.

Of course, our 569 and 568 Deluxe central air conditioners and 545 heat pump are energy efficient

and will save you money for years to come.,
And with our free electricity offer, our deluxe air conditioning and heat pump systems are an even

better value. Proving once again that it really does pay to call your Bryant dealer. Offer expires August 15,
1984. Offer is available only through participating Bryant dealers.

Itreally does pay to call your Bryant dealer.

Foor the participating dealer iearest you call: 7%

1-800-HOT-SALE




The first truly
affordable tool
of its kind!

JOINTER/SANDER

Put this versatile power ool to work in your own
shop. See how fast it pays for itself? Quickly con-
verts low-cost rough lumber into valuable finished
stock . Turns out perfect quarter-round casing hase
mold tongue & groove . . . all popular patterns . ,

any custom design. Commercial-size jointer pro- |

duces super-true edges, squared stock, bevels,
chamfers. Drum sanding attachment saves hours of
tedious hand work._

Saves You Money ... Makes You Money!
Star your own high-profit business selling trim, all
tvpes of tim and millwork to lumbervards, carpenters,
contractors, do-it-yourselfers. Use it 1o make grand-
father clocks. gun cabinets, paneling. Nooring. furni-
lure almost any home or farm building project.

Jay Hedden, Editor of
Workbench Magazine, writes:
“It does an excellemt job of planing. on a par with

maore expensive machines, and even betler thansome |

commercial models.”™

Maothing Extra to Buy
Comes complete with 115 230V motor, switch, stand,
knives, full instructions . . . ready to use. Outperforms
other combination tools at over twice its low price
Easy terms

30-Day FREE Trial!

Send For Complete Facts! MAIL COUPON
TODAY or

Call Toll-Free 1 (800) 824-7888, Oper. 642

Woodmaster Power Tools, Inc., Dapl. 7P
2840 Terrace, Kansas City, MO 84108

Mo Obligation. ..
Mo Salesman Will Call

LT T T P P T P T T T 7 W
Woodmasier Powar Tools
ﬂrl‘hm-u = ]
Kansas City, MD 84108 )
] ‘l'E:I Please rush me._ free and withaut obliga-
i Camplete Information Kit on the néw
PLA A/MOLDER JOINTER glus facts on
Woodmaster's 30-Day FREE TRIAL Money-
Back Guarantes
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4 COOL SUMMER SHELTERS

{Continued from page 77)
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control joints across the slab every 4 ft.
Special tools for making these joints are
readily awailable at masonry supply
stores.

Cure the slab by keeping it moist and
covered with polyethylene for at least
one week. Carefully remove the forms
after three days. Don't walk on the
surface for several more days.

The posts are 4X4s secured with
Simpson strong ties. Use a spirit level to
make sure all posts are plumb in bath
vertical directions. Brace them in two
directions with 2X4s while installing
the triple 2x4 top plates.

Make the fence in sections. Install
each section so the bottom rail rests in
the notches cut into the base supporis.

The roof is a square hip roof with a 7-
in. pitch (7-in. rise in a 12-in. run).
Construction is of 2%4 and 26 fram-

| ing skinned with “=in. CDX plywood

sheathing. A shaped finial to which the

| hip and jack rafters are attached takes
the place of a ridge board.

The plumb cut for the hip rafter is
50°-30 min.; its seat cut is 39°-30 min.
Trim 9-ft. hip rafters to length, notch

------...........-----___-_-_4....[ | and toenail them to the finial and to the

plate with 10d nails. The plumb cut for
the jack rafter is 40°-40 min. ; its seat cut
is 49°-20 min. Trim 7-ft. jack rafters to
fit, notch and toenail to the finial or hip
rafters with 10d nails. Cut 12-ft. hip
rafter collar beams, then cut cross laps
and face-nail to the hip rafters with 124
nails. Cut jack rafter collar beams with
crosslaps and face-nail to the jack
rafters with 12d nails.

Nail on the sheathing with 8d com-
mon nails. Apply 15-1b. building felt
and shingles to the roof. A 1x4 soffit
and crown molding complete the struc-
ture.

£ Attached arbor

Your house framework does half the
job of supporting this attached arbor.
While the structure is relatively simple
to build, it can add to your outdoor
living enjoyment and enhance the land-
scapea.

For safe support, sink the posts at
least 4 ft. into the ground and below the
frost line. Dig holes with a clamshell
posthole digger. For drainage, rest the
posts on a flat stone and fill the area
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with gravel to within a foot of ground
level. Use a pipa with a capped end to
tamp it in place. Brace the posts with
diagonal 2x4s, making sure they are
plumb in two directions, then pour the
concrete collar.

Cut the ledger to size and carefully
mark the arbor rafter locations on it.
Secure the ledger to the wall studs of
the house with 4-in. lagbolts,

The rafters and crosspieces fit to-
gether with cross-lap joints in an egg
crate configuration. Cut all rafters to
size, canting one end of each. Carefully
mark and cut notches in the inside
rafters for the crosspieces. You can cut
the notches by making successive
passes with a table saw and cleaning
waste with a sharp chisel.

Cut the crosspieces to size. Carefully
mark and cut the notches. Test-fit parts
on the ground. Now cut the beam and
mark rafter locations. Then bolt it to the
posts with T-braces and lagbalts.

Install the rafters, toenailing them to
the ledger and to the beam with Bd
common nails, Or consider installing
metal connectors on the ledger and
hanging the beams in them for extra
support. Install the crosspieces by toe-
nailing them with 8d nails. Finish with
paint to match the house trim, or as
desired.

3 Latticed enclosure

This little nook located in the back-
yard is a pleasant spot to pass the time
with friends. It's built on a 4x5-ft.
floating concrete slab. For tips on pour-
ing the slab, see the information on how
to build the gazebo.

Fasten double 2%4 plates to the
concrete with 6-in. anchor bolts. Bolt
the 4x4 posts and the vertical 2x4s
flanking the entry to the plates with
steal post anchors. Check that the posts
are plumb in two directions and brace
with diagonal bracing. Nail top plates to
the studs with 16d nails.

The seat is supported by 2 x 4s along
front and back edges, joined in cross
laps. Cut notches for these joints, then
assemble and face-nail the 2 X 4s to the
posts with 8d common nails, Miter cut
seat members and nail them to the
supports with 8d nails.

Nail ¥ * 3=-in. lattice stops within
the posts, making sure the stops are
plumb. Install /s * '/z-in. lattice panels,
or individual lattice strips with 4d nails
and resorcinol glue. If you install indi-
vidual pieces, use a section of lattice as
& spacer.

Cut the six 2X4 rafters and ridge
board to length. Shape the rafter ends
as neaded. Nail the rafters to the ridge
board with 10d nails. Nail the rafters to
the top plate with 10d nails. Cut 1%3
gable trim and 1 X8 siding to size and
secure to the end rafters with Bd nails.
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Now, cut Ye-in. CDX plywood for the
roof sheathing. Secure it with Bd nails.
Staple 15-Ib. felt to the roof and apply
fiberglass shingles or other finished
roofing.

The finishing details complete the
enclosure. Install bed molding under
the roof overhang with a % X ¥ein.
cleat. Install 1x%2%=in. base molding
along the bottom of the enclosure,
Shape cormner pieces for the top and
bottom of the posts and secure them
with resorcinol and 10d finishing nails.
Make sure you set the heads and fill the
holes.

& Arched trellis

This arched trellis can support a full
growth of vines. Our trellis is cut to fit
over and conceal a backyard garbage
shed. The lower part of the arched
supports is % X 2"he-in. pieces ripped
from 1x6s. Cut s % 1%z-in. lap joints
in the vertical members by setting the
blade of the table saw to a ¥+in. depth
and making successive passes.

The top part of the arched supports is
made of two 1 12 boards. First, cut the
vertical members. To plot the arches on
the 1x12s, use a pencil on the end of a
string, with the other end of the string
secured and at proper radius. Cut out
the arches on a band saw or with a
sabre saw. Position the arch members
over the vertical members and use a
sliding T-bevel to mark carefully the
angle of the lap joints. Cut the top and
bottom lap joints.

Glue and clamp the arched support
members and let the glue set. In the
meantime, cut the % % 1%¢in. lattice
strips. Cut 26 strips 48 in. long and 52
strips 12 in. long.

Mark off the location of the shorter
lattice strips on the two front arches.
Securs the lattice with resorcinol, nail-
ing the lattice with 44 finishing nails to
make sure the wood parts make good
contact. Mark and install the shorter
lattice strips on the back arches.

Working with an assistant, align the
vartical supports. First, glue and nail
several upper lattice strips across the
vertical supports and several lower
strips on both sides of the supports.
Then fill in with the remaining lattice
strips.

Dig the postholes and fill the bottom
with gravel to a 4 in. depth for drainage.
Set the trellis in place and rock it
slightly to seat it. Check that the sup-
ports are plumb in both directions and
fill the holes, packing the earth. If the
trellis is next to a fence, use lagbolts to
attach the trellis to the fence for addi-
tional support.

Cut the bench and bench cleats.
Notch the bench to fit over the center
support. Install the cleats and bench
with 6d nails. Finish as desired. PM
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NEW Dillon
gas torch

EVEN welds
Aluminum?

NEW pistol-grip gas torch welds and culs
sluminum. slainless steel and casl iron!
Concentraled heat reduces oxidation and distortion’
Patenled improved gas-mixing chamber, Uses
Iess gas! Welds most metal without flux! Culs
up to 1" mild steal! Four solid brass tips do work
ol 15 normal tips! UL-approved wilh 1-year
guarantes. Precision welding made sasy. Swiss-
enginearad, award-winning design (hal features
aluminum casing, all-melal consiruction. Torch
kil includes 4 precision lips. lip cieaners 2
cutting attachments, guide wheels, heal shield
& manual. UNDER $350. manulfaciurer's suggest-
Ed retail price i

: Call 1-800-228-2009 for nearest dealer!
Write for free brochure & information:
Hame

Address -
City — . 51 F ) D

To. Shannon Marketing, Inc.. POB 178, Welches, OF
9r0e7. Toll-free: 1-800-228-2000 (672-4055. Ore )
In California contact Bilmar ¥Welding Lid.,

20655 5. Western Ave., Sulte 112.
Torr nee CA 90501 E.EL_ 6G18-2012
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200™ Anniversary

American Eagle
Commemorative Folding Knife
only $19%

As part of an advertising pro-
gram commissioned by Ameri-
can Eagle Knife Sales, and as a
continuing celebration of the
American Eagle's 200th Anni-
versary as our national symbeol,
we will send to each reader of
this publication who sees and
responds to this notice before
midnight July 31, 1984, a 200th
Anniversary American Eagle
Folding Pocket Knife. The
Eagle is plated with Solid Sil-
ver and layered with pure 24-
karat Gold. Each American
Eagle Commemorative Folding
Knife is individually numbered
on the blade to indicate a col-
lector's edition. Individually
numbered knives will be
released as orders are received.
Thus, to obtain the lowest
numbers many collectors seek,
prompt ordering is a must. To
qualify call Pam Baker toll free

at 1-800-345-8500 Dept. AKSS-
19, and charge your purchase
to any major credit card, or
send your name and address
plus $19.95 for each knife (limit
5) to American Eagle Knife
Sales, Dept. AKSS-19, 5933
Corvette St., Commerce, CA
90040. Please add $1 each to
cover postage and handling.
Save on quantity orders — Two
for $35.00 plus $2.00 postage &
handling, Three for $50.00 (we
pay all shipping), Five for
$75.00 (we pay all shipping).
You save $29.75. There is no
further financial obligation.
We cannot guarantee any
orders postmarked after July
31, 1984. If not completely satis-
fied, you may return your knife
within 30 days for a prompt
refund of the full purchase
price (except postage and

handling, of course).  cmsim

GARDEN BENCHES
{Continued from page 78]
Park bench

Begin by cutting all the parts to the
lengths shown. Use 2% 3s for the seat
slats and stretcher, 2*4s for the front
legs, backrest, leg braces and seat
frames, and 2x6s for the back legs.
Then shape the eight frame pieces as
shown in the cutting pattern using a
band or sabre saw. Note that the frame
pieces are assembled with Y-in.-deep
half-lap joints. The stability of the
bench depends upon tight-fitting joints.
Loose, sloppy joints will allow the
bench to rock.

An easy way to mark the half-lap
joint locations is to first clamp together
the four parts that form each bench
frame: the back and front legs to the
seat frame and leg brace. Be certain
that the two legs are on the outside of
the other two parts. Then use a pencil to
mark the seat frame and brace where
they meet the legs.

Disassemble the frame and cut the
half-lap joints where indicated by the
pencil lines, using a radial-arm saw,
table saw or router. Sand all the parts
before assembly.

Next, reassemble the two bench
frames using waterproof resorcinol
glue and 1'/+-in. No. 14 flathead screws.
Drive the screws in from the inside of
the bench—that is, through the haif-lap
members and into the legs. Note: You
must be certain that you countersink
and bore screw-shank clearance holes
for every screw that is used in this
bench.

Bore the screw locations in all the
sedt slats and both backrest parts. Each
part is attached by two 2V=in. No. 8
flathead screws on each end. The seat
and the backrests should overhang the
saat frame by about 8 in.

Nore: The backrest screw locations
are %s in. closer to the board ends than
are those of the seat slats because of the
offset due to the half-lap joint. For
example, if the seat-slat screws are 8 in.
from the end, bore the backrest screw
locations 7'/ in. from the end to fall on
center on the back leg.

Next, round the top edges of the seat
slats and backrests using a router and a
'Ye-in. rounding-over bit. Sand all parts
smooth, using first 80-grit abrasive pa-
per and then 120-grit. Now you should
scrow the slats and backrests to the
frames, but make sure you leave about
a Yein. space between each slat. Be
certain that all screwheads are below
the wood surface.

Finally, cut a 2X3 stretcher to fit
between the leg braces. Fasten the
stretcher with four 3-in. No. 12 flathead
screws. Complete the bench by apply-
ing two coats of exterior stain.

—Dave Smith




Auto Express™! Over 92,000 Auto Parts—
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Experimental ¥
Garden

Experts from the New York
Botanical Garden helped

PM develop two exciting genetic
experiments anyone can do.

BY BRUCE RIGGS AND DAVID T. SCHEID
New York Botanical Garden

FHOTCS BY DEREK FELL
fast-growing science that has grabbed the
attention and imagination of workers at the

nation’s most prestigious universities and labs. Yet a

broad field of this science is dominated by amateurs.

And anyone with an interest in gardening and the

ability to follow a basic recipe can make an important

contribution.

Just ask Mrs. F. Leighton (Kathryn) Meserve of St.
James, N.Y. She not only made some major contribu-
tions to the science of horticultural genetics (plant
cross-breeding), but she also turned her backyard
hobby into a profitable business. She crossed English
Holly (llex aguifolium) with Prostrate Holly (llex rugosa).
The offspring has a deep, glossy, bluegreen foliage. In

{Please tum to page 122)

G enetics. The word itself sounds awesome. It's a

In one experiment. you'll cross long, slender White Icicle radish-
es with round and red Crimson Giant radishes [top]. The result
will be a round, plnk radish whose plants are shown In our test
garden |above, right]. For a real challenge, try zinnias [right].
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The Air Force Reserve can provide part-time opportunities that build on
your basic electronic or mechanical skills. You'll receive comprehensive train-
ing at some of the nation’s finest technical schools and work with equipment
that will expand your ability and broaden your knowledge.

While you learn, you'll earn college credit and receive excellent pay and
insurance benefits. You could also qualify for the Air Force Reserve’s retire-
ment program—one of this country’s best.

All in return for one weekend a month and two weeks a year And when you
join the Air Force Reserve, you work shoulder to shoulder with leaders in your
community and make new, solid friendships.

The door to career opportunities is open to you in the Air Force Reserve.
And by helping yourself, you're also serving your country. Call or mail in this

coupon today.
- __Calltollfree 800.257-1212

1 Or fill out coupon and mail to: T
i Air Force Reserve Opporturuties, Box 3008, Wamner Robins, GA 31099 i
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GROW PM'S EXPERIMENTAL GARDEN

Continted from 120

1864 she patented two “blue hollies™:
Blue Boy and Blue Girl. And in 1972 she
patented Blue Prince, followed by Blue
Princess and Blue Angel hollies.

The new species, among the most
hardy evergreen hollies, bear her name:
Meserve Hollies (llex x Meservae). And
she is paid royalties by the nurseries
that sell this species.

You can complete a classic genetic
experiment this summer by following
our simple directions. And once you've
obtained a fesl for how it

go to any seed supplier or catalog house
and buy packages of Crimson Giant and
White [cicle radish seeds. Crimson Gi-
ant has a globe shape and crimson skin.
White Icicle loocks like an icicle—it's
long and white. In our experiment, we'll
cross the two radishes to produce a
long, rounded, pink radish.

After selecting and marking off your
experimental plot, add some compost,
leaf mold or peat moss to make a loose
soil mix and rake the surface smooth.

mens) from the flowers of one of the
varieties (see drawing on page 124). Ba
sure to leave the rest of the flower on
the plants. Remove some fully open
flowers from the second variety and
brush the pollen from the stamens of
that plant onto the female parts (stig-
ma) of the flowers from which you've
removed the stamens. (Note: For sim-
plicity, our art shows the breeder hold-
ing just the stigma without the flower.)

Best time to pollinate

Cover the newly fertilized

works, you'll be ready to take

off on your own in search of a
new hybrid species. We'll help
you to get started in that as
well.

A pioneer's work

To help build your confi-
dence and understanding, we
have devised a simple experi-
ment calling for a 3x3-foot
plot. This will be an adaptation
of Gregor Mendel's 19th cen-
tury experiments that helped
get the modern science of ge-
natics started. He worked with
garden peas, but our adapta-
tion calls for two varieties of
garden radishes. Because they
have a fast growing-season,
radishes will yield results in
just one summer's work.

Before you dash off o the
garden supply shop, here's a
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flowers with small paper or
cheesecloth bags tied at the
base to keep away undesirable
pollen and insects. The bast
time to pollinate is the day the
flower opens or the day after.
The potential for getting a suc-
cessful crossbreed decreases
each day after the fower
opens. Thus it is very impor-
tant to visit your exparimental
garden every day as the plants
come into flower.

After covering the plants,
watch for seed pod develop-
ment. The seed pods will be
formed as the flower withers
and you'll see the seeds
formed inside the pod. When
the seed pods are dry, careful-
ly remove them from the
plants. Now prepare two new
rows, cleared of plant life and

brief rundown on the Mendel
experiment: The Augustinian
monk planted varieties of peas
which he marked for identifi-
cation in a small garden plot. Some of
the peas had white flowers while others
had colored flowers. Some were short
(18 inches), while others were tall (BQ
inches).

He carefully crossed a tall variety
with a short plant and noted that all the
new generation were tall. (He called the
cross F1. Our drawings use the desig-
nation TT or Tt to emphasize the height
factor for tallness).

In the next generation, he crossed the
hybrids and got a mix of short and tall
plants—787 tall and 277 short plants
for a ratio of 3 to 1. Following up his
initial work, Mendel found that the
taliness was uniformly dominant over
the shortness. He now concluded that
factors for taliness and shortness oc-
curred in pairs. The traits of both fac-
tors—Ilater called genes—showed up in
the future generation in a way that
followed the 3 to 1 ratio.

Your own equipment

You can set up your own genatic
experiment very easily. To start with,
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Then carefully mark and plant two rows
of each variety within the plot. Follow
planting and growing directions on the
seed package, thinning each row as
necessary (you'll be able to eat the
radishes that are thinned out.) Grow
saveral plants in each row to the flower-
ing stage. Select the healthiest, most
vigorous and best-looking plants of
sach variety to grow to flowering stage.

As each flower begins to open, care-
fully remove the six male parts (sta-

Try producing the world’s
first blue zinnia. The
first seeds sent to the
New York Botanical Garden,
in care of Popular Mechanics,
that produce a blue zinnia
not less than 1'/z inches in
diameter will be featured
in an exhibit at the Garden.

planted In separate rows. Pollinated
new row Is needed for crosshreeds.

raked as before. Sow the new
seeds, water and care accord-
ing to directions on the origi-
nal seed packets and in about
30 days you should have a long, round-
ed pink radish.

Even if you never go any further with
your experimental garden, you'll enjoy
a good harvest of radishes and will have
grasped some of the basics of plant
genetics. If you want to read a little
more deeply about this subject, we
suggest Plant Breeding And Genetics In
Horticulture by C. North, published by
John Wiley & Sons. New York, N.Y.
(1979, Halsted Press).

First blue zinnia

If you decide that genetic exparimean-
tation is your cup of tea, we have a
challenge for you. Using the same small
garden plot, try producing the world's
first blue zinnia. The process is similar
to the radish expariment, but it takes a
bit more patience and there are no
guarantees of success.

The production of a blue zinnia is of
interest to The New York Botanical
Garden. In fact, the first seeds sent to
the Botanical Garden, in care of Popular

{Flease tum fo page 124)

POPULAR MECHANICS = JUNE 984




POPULAR MECHANICS
Helps those who
help themselves

Popular Mechanics wants to belp you the home
owner and bobbyist, beginner to the master
crafisman with our new
1984 Plans and Ideas
catalog.

NEW 1984
EDITION.

The Popular Mechanics Plans
and Ideas catalog helps you
improve, repair, maintain and
create. You'll do things

better and economically with
POPULAR MECHANICS as
vour expert helper.

Over 900 detailed plans and
innovative ideas to improve
vour living environment, save
money on repairs and enjoy
vour leisure time.

® Toolchests and workbenches.
® Tools and equipment .

® Recreational vehicles.

® Sports equipment,

® Fine Furniture.

ONLY

® Storage structures. $1.00

® [nvaluable and inexpensive Send for your catalog
photocopy service of past today! Be more self-
POPULAR MECHANICS articles. sufficient tomorrow!

To order your new 1984 Popular Mechanics Plans and Ideas
Catalog, Master Shop Guide, Home Care Guide, Master Kevs to
Car Care and/or File Boxes. Send vour name and address with
check or moneyv order payable to POPULAR MECHANICS.

Mail to: m Box 1014 Radio City Station,
New York, N.Y 10101

Fopular Mechenecs is o Pobdicason of Heerst Magarincs, @ Division of The Hearst Cproration

PM’s Master Keys to Car Care
Helps vou keep your car in top notch
shape. 38 areas of Car Care are compiled
in 13 individual folders. Each folder has
step-by-step instructions combined with
easy-o-follow illustrations and diagrams.
Need to replace your coolant hoses. .
folder #4 tells vou how to do it Time Lo
change your air filter, check folder # 10.
Conveniently fits in glove compartment.
(PL-1750-54.95)

Master Shop Guide

Helps vou choose the right materials for
any job. Whether vou're doing remodel-
ing, plumbing, carpentry. wallpapering
your home, or general fix-up tasks, PM's
shop guide will tell vou what size nails,
screws, lumber grades or adhesives are
best for the job. Detailed charis and
illustrations. (B1232) $4.95

PH’s Master Home Care Guide
Every home needs care to retain its

heauty and value. Be your own handy-
man and avoid costly repair bills. The
home care guide shows vou how 1o patch
wall cracks, waterproof your basement,
repair a roof, cut fuel bills, hang a door
and more. Easy to read instructions, along
with complete diagrams and illustrations
simplify each job. (B-1701-55.45)

s
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Organize Yourself
Start your own Popular Mechanics
Library. Keep up to one years supply in an
attractive sturdy file box. With every order
vou receive FREE self-adhesive labels
covering the vears from 1975 through 1984.
! file box 5295 2 file boxes §2.75 ea.
3 file boxes or more $2.50 ea.




$1000 A Month With Just A Hack Saw!

Yes, you can make $1000 a
month and more with just a
hack saw in your spare lime.

Will I Ger Rich?

Mo, you will not get rich,
but you can make over $1000
a month in your spare time
and have a ball doing it.

| tried all those **Get Rich"'
gimmicks that are advertised,
that never tell vou anvthing
until you've sent them your
525, and then you find out
their gimmicks were not for
you. Well, I've tried them all
and I'm still not rich.

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

Believe It Or Nor

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

© Philip E. Brancato Sr.
What Do I Do? hours of work is selling for

| make beautiful indoor/
outdoor P.V.C. pipe furni-
ture. Such as chairs, lounges,
tables, swings, and all kinds
of baby furniture out of
P.V.C. pipe; even birdhouses
and feeders. P.V.C. pipe
furniture is the hottest selling
furniture on the market
today, because it is unique
and beautiful and will not rot
or rust and it will virtually

last a life time.
Profit Unbelievable!

The fantastic part of this
business is the profit.

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

A chaise lounge that costs
$£62.95 in material and three

over 5228 in the stores. | can
sell my chaise lounge for
anything I think my labor is
worth. For once, the big
manufacturing companies
cannot compete with me or
you on prices. You will find
you will have more orders
than you want!
Where can you buy

the P.V.C. Pipe?

You can buy the P.V.C.
pipe from any local hardware
store to start. Plus 1 will sup-
ply you with the names and
addresses of cushions and
pipe manufacturers who will
sell 1o you wholesale, plus |
will supply you with my shop
manual and six detailed shop
drawings with pictures and
measurements of six different
designs.

Do you need my
shop drawings?

No, you don't need my
shop drawings unless you
want to save hundreds of
hours of trial and error work
and thousands of dollars that
1 had to spend before | finally

found the right design and
measurements and tricks to
the manufacturing of P.V.C.
pipe furniture. I only wish
that when 1 started, 1 could
have bought these shop
drawings and | would have
gladly paid $100 for just one
of them.
I will pay you!

Yes, | will pay you 525 for
any unique design shop
drawing that | can use in my
collection and workshop
manual.

How do vou start?

1) Decide if you like to
work with your hands to
createé things and wani fo
make money.

2) Can you afford $12.00
for my shop manual and six
drawings.

1) Send me your name and
address along with your
check for §12.00 to;

Philip E. Brancato Sr.

P. 0. Box 237 P8
Riverview, Florida 33569
(B13) 677-6948

Please allow about two
weeks for delivery.

GROW PM'S EXPERIMENTAL GARDEN (continued from page 122)
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Radish experiment begins with removal of
stamens from the flowers to be pollinated.

Brush pollen from the other species onto
stigma of flowers with stamens removed.

Then cover the pollinated plant with a
plastic bag to keep out any contaminants.

Mechanics, that produce a blue zinnia
not less than 1z inches in diameter will
be featured in an exhibit at the Botani-
cal Garden. (Blue is defined as "fan 3,
page 111A" of the Royal Horticultural
Colour Chart published in 1966 by the
Royal Horticultural Society, London.) If
we show your plant, you'll be credited
as the discoverer.

To start your blue zinnia experiment,
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get a package of zinnia seeds of mixed
color and plant the seeds in a plot
prepared the way you did in the radish
experiment. Make sure that you thin out
the weaker plants, leaving the healthier

At flowering, choose plants with dark
red to purple or lilac coloring and allow
them to “‘self-pollinate.” This can be
done either by hand, following the

DRAWINGS BY EDy LIFPGKD

process used for the radishes, or you
can leave only the flowers of desired
color in the plot and let them pollinate
themsealves.

Allow the self-pollinated flowers to
develop and ripen seeds. Plant those
sepds again and begin the process of
selecting flowers from the next genara-
tion that have the bluest coloring in
them. Pollinate the next generations in

POPULAR MECHANICS = JUNE 1984



the same way until you have achieved
the desired color.

Remember, the color won't be con-
sidered blue unless it matches the Royal
Horticultural Society’s color chart. (If
the chart isn't in your local library,
contact any nearby botanical garden,
horticultural society or university bot-
any department).

Pure science

Many people have shown an interest
in plant breeding for other than display
purposes. Some are interested in pure
science: Barbara McClintock won the
Nobel Prize in 1983 for her work with
corn. She proved that genes are not
fixed to rod-like chromosomes—which
hold the genes within individual cells
like beads on a string. Instead, her
experiments showed, genes can move
from place to place on a chromosome.

ABOUT THE AUTHORS

Bruce K. Riggs, executive assistant to the
vice president for horticulture at The New
York Botanical Garden, is a graduate of the
University of Vermont's School of Agricul-
ture.

David T. Scheid, vice president for horticul-
ture at The New York Botanical Garden, is a
graduate in horticultural science from Ohio
State University and the University of Daela-
ware,

In Mendel’s exper-
iment, tall pea
plants were crossed
with short plants
[top). producing tall
plants with mixed
genes (second row|.
Crossing these pro-
duced three tall
plants and one
short plant.

sl

I

Her discovery of “jumping genes” is
now beginning to explain some of the
mysteries of hereditary traits.

Some back-yard geneticists are inter-
ested in preserving older seed stocks.
This group of people, referred to as
“guerilla gardeners,” are committed to
growing and bartering seed of fruits,
nuts, grains, vegetables and ornamen-
tals that may no longer be available
from seed suppliers. If you should find
that your current crop of tomatoes
doesn’t have as much flavor as the ones
you remember from your youth, such a

group might help you re-establish the
crop you loved best. One of the most
active groups is the Seed Savers Ex-
change, Kent Whealy, Director, Route
2, Princeton, Mo, 64673.

If you plan to try producing the first
blue zinnia, or if you have a question on
genetic gardening experiments, write:
Genetic Garden, Popular Mechanics,
224 West 57 St., New York, N.¥. 10018.
The volume of mail may prevent us
from making a personal reply, but we
will try to answer your guestions in our
Letters column or in a future story. FM

Tufoil

YOU'VE HEARD ABOUTIT...
YOU'VE READ ABOUT IT.../T WORKS!

Easier Slarting, Fewer 0il and Filter Changes, Betier
Fuel Economy, Better Performance, and Longer Engine Life,

For mare than 20 years lubrication experis have been wresiling with the problem
of findirg & way 1o combang PTFE, commaonly known as Teflon® or Fluon®. with
motor odl ta reduce friction. Finally 2 breakthrough was achieved. The result was a

oduct that is manrgz? the way peopde think about lubsication—TUFOIL® for

HGINES. TUFOIL added to your favorite motor oil is better al reducing wear,
increasing power, improving fued economy. and enhancing awverall periormance
than any engine lubricant you can buy. Much better!

Furthermare, TUFDIL will improve the efficiency and performance of standacd
transmissions and ditlerentials by reducing their internal Friction

At the suggested list price of §12.95 a little TUFDIL goes a long way and pays for
itselt mamy timas over. Next lime you change youwr oil, really change i1! Add TUFQIL

Users everywhere pralse TUFDIL — you will, too!

“There ark lols of shck oils on the market bol we've found goe that dots whal it

promizes TUFOIL wovks Il siayed in despensian amd cul ihe luei bill 1%~
Fopular Mechanlcs Magazine, January 1882

Wit | Niest raard of TUFOIL | was sheplical. Sa many producis promise much mare

thain They deliver. Rawever, after rusming niy gwn and dnalyzing them rrysedl, |

wias surprised af the results. TUFONL toes i it e o T S
Roer| Pegpin, 1982 NAPA/NIASE Mechanic ol he Year —_— w3 weaeka dor detivery,
“Lubrication engineer Frankhn Reick succeeded whare alse had failed . .. o EX PFmase ship______ baltiea of #1the speciad poice o §5.98 perB oz,
mmuaugu.m,mmmu'tm;ﬂ e~ 3 mm;-.mm shiel faa ) Case and gaton gquentiies
Mador Age Magazine, April, 1982 : IS 0 W
 Eamne Siaring Enciosad in my O Chack fer § 1 Maruy oeder lar §
Charl shaws _ how TUFNL improves and mainiains high rmance bvels i new ¥ 7 ¥ 0
cars and helps restore nmr{;.lr; tg‘:mr besi murmn;imﬁrﬂ « Incrirsed Crisrge to my O Mastercard O Viaa L
A, Perigrmance level of Black ang k A Mo Exp. Date

Grey cars when new B Improve-
| ment in periormance as bolh cars
break in. G. Furlhes improvement of
Black ca's performance when TUFDIL
is added. 0.

mil
of Grey car with age and mileage wilhout use of TUFDIL mn TUFOH, is added 1o Grey
car, performance deamaticatly improves

TUFDIL is Aeg TM ot Flusramics, inc

wiar usa of TUFOIL i i
Blach car significantly slows decline | Hams Tal
in parformance throegh age and I
E Decline in pertormants 1 Adirem
= State Zip

Tetion is Reg. TM of Dupant
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Flugn is Reg TM ot IC] Amenicas. Inc

5.}# How TUFOIL Works

TUFOIL coats all the moving parts o engines with microminiature
particies af PTFE. the slipperiest substance knawn fo science. This coat-
:n%mlnlmuﬁ friction weil beyand the capabilities of any ather lubricam

ndy in the patented TUFDIL process the PTFE particles are given a
uniformly negative charge which causes them to repel sach other so that
they remain in dispersion. This dispersion serves two wery impaortant
valees. One, il prévents the parlicies from 1urmrnE clumps which can clog
il tings and oil fifters. Twao, il keeps surplus PTFE particles suspended in
crankcase oil ready to replace any particles dislodged from metal surfa-
ces by the action ol the engine’s moving parts. This is accomplished b
means of 4 chemical agent which causes the dispersed particles (o sﬂ:
oul and continually coal metal surfaces as they becoma exposed

"LLS Parents Bo. 3930656 4127491, & 4,224 173 Dsher U5, and Int'l. Patents Pending
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Acetylene shells explode.

Airborne rainbow s reported.

Hot shell game

Last maonth an article in

this magazine explained the
danger in which a

battleship was placed when
using her searchlights 1o
pick up an enermy boat. Now
for the next move on the
war board: The Germans
are experimenting with
acetylene shells, which are
fired as far as six miles
from a special gun. Upon
striking the water. a tube
admits the required amount
of water to the carbide,
producing sufficient
acetylene gas to make a
light of 3,000 candle power.

Greener housing

A greenhouse or
conservatory made asa
lean-to forms an ideal
house for the gardener. The
foundation can be best
made from concrete blocks
set on a concrete base
made in a trench.

SO0 YEARS AGO: June 1934

Rainbow’s height

A few transatlantic flyers
and other aviators have
been lucky enough to see
the sight, among them Miss
Amelia Earhart on her

first crossing of the Atantic,
Late in the afternoon of

the first day she saw ahead,
not a rainbow, but a rain-
circle lying flat upon the top
of a fog bank below, The
ship was then flying at an
altitude of between

4,000 and 5,000 feet and all
around the circle of
luminous colors tumbled a
mass of clouds of varying
hues lighted by the rays of
the evening sun.
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Calling all cabs

The number of taxicabs

in Paris at the beginning of
this year was 2,937,

while the number of horse
cabs was B, 790, Twelve
months previous the
number of taxicabs was
1,465 and horse cabs 9,608,

Britain's new
flying boat

Great Britain is
experimenting
with a giant
military flying boat
powered by two
steam-cooled
engines, The
wings greatly
resemble those
of a bird in flight

.\‘
1l

Slower earth will mean longer days

Millions of years hence,
the day will be as long as
the month, due to tidal
friction on the earth’s

25 YEARS AGO: June 1759

rotation. The earth
always will present the
same hemisphere toward
the moon,

Dive and shoot

Yesterday they handed
you a “routine’’ assignment:
Ride a submarine’s deck
to 10 fathoms, filming the
dive in 35 millimeter
color. Now, alone on the
sub's seaswept bow,
you're poised for the
plunge—your face mask
set. your breath timed to
conserve the bottled air
strapped to your back.
your hands tense on the
camera. ""Take "er down™
you signal, as you trigger
the camera. There's a
roar as the sub sinks.

A raft and a rake

With a hayrake on the

front and outboard motor on
the rear, a home-built

raft swoops cut weeds from
New Jersey resort lakes.

It can pick up 40 loads an
hour. It's preceded by a
water-weed mower.

Mailing bricks

Ever hear of anyone
ordering bricks by mail?
The town of Vernal, Utah,
did. That's how Vemnal built

| its bank. All 50,000 bricks

that went into this two-
story. 97 by 70-foot building
were shipped by Uncle

Sam. In 1916, directors of
the bank decided the
community ought to have a
modemn bank. But the
nearest brick kilns were at
Salt Lake City. Because

of treacherous roads. freight
haulers asked £3 per

hundred. ™
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\IEU probably see radar as a trap, lying in
ambush over hills and around curves. We see
radar as an electronics problem. You're under
electronic surveillance, vou need counter-
surveillance,

Qualified Candidate

ESCORT is a precision superheterodyne
microwave receiver, and it has remained first
choice for detecting police radar since it
came on the market. In a recent test of com-
peting brands, Car and Driver magazine con-
cluded that ESCORT “is clearly the leader
in the field in value, customer service, and

ﬁgy P:

We're particularly proud of that quote be-
cause it credits ESCORT with more than just
indastry-leading performance. Just as we
designed ESCORT to be the best detector
possible, we knew there had to be a way to
take better care of customers than the usual
retail distribution system. That's why we have
no dealers. From the beginning, we've sold
all ESCORT's direct from the factory,

Informed Source

You see, we know how difficult it is to buy
a camera or stereo component, or any pre-
cision gear. Every store has different prices
s0 you feel obligated to shop around. Then
you have to wait for a salesman. He may not
know much about the products or may try to
get you to choose another brand. And the
week after you buy. they go on sale,

We don't want any middiemen speaking
for us, When you're buying precision elec-
tronic products, we think you'd prefer to deal
with experts. Dial our toll-free number and
you're talking to the factory: One Microwave
Plaza. All of our engineering, manufacturing,
sales and service happen under this one roof
The buck stops here, you might say. And you
always know where to find us.

No Comment

If you've ever taken any high-tech equip-
ment back for service, you may have noticed
another problem with retail distribution. Once
in a great while, the dealer can fix the eguip-
ment. But sometimes they fix it wrong, or
say they can't get parts and try to sell you a
replacement.

Or you find they "don't carry that brand
anymore.”. Then you're stuck with the task of
tracking down another dealer, or trying to deal
direct with a factory that isn't set up to serve
consumers. And if the manufacturer happens

to be in another country, well, you get the.

picture,

THE RADAR
=~ DEFENSE

Undivided Attention

At Cincinnati Microwave, we treat cus-
tomer service differently, and for a very good
reason. We don't have a network of hungry
dealers, we've got something far more per-
suasive: Hundreds of thousands of satisfied
owners. In fact, the chances are pretty good
someonea you know owns an ESCORT. We try
our best to please our customers after the
sale, because they are the biggest source of
new sales. It's that simple.

You should also know that we'll fix any
ESCORT, no matter how old. We don't believe
in planned obsolescence.

solve your radar problem
(and it’s only a toll-free call away)

Take A Tast Drive

And it's easy to try ESCORT at no risk.
Just reach for your phone to order. Then take
the first 30 days with ESCORT as a test. If
you're not absolutely satisfied, we'll refund
your purchase and pay for the postage to
return it. You can't fose. We also back ESCORT
with a full one year limited warranty on both
parts and labor. Life under the radar gun is a
lot easier with ESCORT.

Do It Today

By Phone: Call us 1ol free. A member of
our sales stafl will be glad to answer any
questions and take your onder (Please have
your Visa or MasterCard at hand when you call)

CALL TOLL FREE. . . . 800-543-1608
INOHIQ CALL. ...... B00-582-2696

By Mail: We'll need 13 know your name and
street address, daytime phone number, and how
many ESCORTs you want. Please enclose a
check, money oroer, or the card number and
expiration date from your Visa or MasterCard

=2

ESCORT....... .. 5245.00
Ohio residents add $12.48 sales tax

Speedy Delivery
If you ordes with a3 bank check, money ordes
Credil cand, or wire transter your order 1S pooc-
essed for shipment immediatety. Personal oo
company checks require an additional 18 days

ESCORT

RADAR WARNING RECEIVER

Cincinnati Microwave
Department 668

Cne Microwave Plaza
Cincinnati, Chip 45242-9502

Tung in “Talkchack with Jarry Gahin Amerca s naw wagkhy satellite call-in comedy halk show Sunddy ewemngs on public radhs stabond Chick local isngs
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REPORT

Restyled bodies live up to
sporty image with turbo
and suspension options.

BY MICHAEL LAMM
West Coast Editor

issan recently launched its second-

generation 200SX—the first big

redo since this series began in 1879, It's

vary much the same car, yet interest-

ingly different, with noticeable styling

changes and some mechanical improve-
ments,

The two traditional body styles re-
main: notchback and hatchback. Both
now sport hidden headlamps and sermi-
concealed wipers. The new 200SX also
lists two engine sizes—a normally aspi-
rated 2.0 liter and a 1.8 turbo. Both use
port injection, and the 2.0 is the same
engine that powers the Stanza.

The ‘84 200SX is offered in three
series: Deluxe (base), the luxurious and
generously equipped XE and the per-
formance-oriented Turbo. You can get
the Turbo only in the hatchback which,
when so equipped, includes an inde-
pendent rear suspension system, four-
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Crossflow cylinder head requires long
over-engine duct for turbo and extra hood
bulge for clearance. Nonturbo models get
flat hoodline, cleaner overall looks.

wheel disc brakes, 15X6-inch alloy
wheels, special hood, fiberglass rocker
extensions, a rubber rear spoiler and
special interior trim.

Up to now, the sporty but essentially
bland 2005X served Datsun as the car
of the secretary. The new Turbo aims to
counter that image by pumping some
muscle into the nameplate. Nissan feels
it can attract more male buyers with the
Turbo’s extra punch, and the compa-
ny's U.5. product planners project that
65 percent of future 2005X sales will be
the hatchback. This reverses the body-
style ratio of the previous generation.

Both engine sizes are scaled-down,
lightened versions of Nissan's CA-18

ohec Four which, in 1982, went to 2.2
liters (2,187 cc) and took on an eight-
plug, NAPS-Z aluminum head. From
1878 to ‘82, this engine had been 2.0
liters, and it's back to 2.0 for 1984.

Horsepower for the normally aspirat-
&d version remains 102 as before, but
torque is down by 13 Ib.-ft. The redone
angine now uses a cogged rubber cam
belt instead of the previous chain.

The 1.8 turbo engine cuts displace-
ment even further by reducing both
bore and stroke, but horsepower and
torque stand at a healthy 120 @ 5,200
rpm and 134 @ 3,200, respectively.
The turbo unit has a water-cooled cen-
ter bearing to ward off “hot coking"
after engine shutdown.

Standard gearbox for all series is the
manual five-speed, with a four-speed
overdrive automatic optional. The auto-
matic uses a lockup torque conwverter.

Driving impressions
As expected, the turbocharger makes
quite a differance in the 2005X's per-
formance. It's what this vehicle needed
all along. With it, the car becomes, for
the first time, interesting to drive. With-
out the turbo, performance certainly
{Please tumn to page 130)
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Allthese oils would love to say theygive
you the best engine protection.

Surprised? You
shouldn't be. If

you're using an
ordinary oil, how

can you expect to

get anything

more than ordinary
engine protection?
Ordinary oils
just can't give
you the extraor-
dinary protection
Mobil 1* synthetic
oil was designed
to give you.
Mobil 1 gives
you better lubri-
cation than or-
dinary oils, helps
protect your en-
gine better from
friction and wear
and also helps it
stay cleaner,
run smoother
and last longer.
And as incred-
ible as it may
sound, Mobil 1
can even protect
your engine up
to 500° F above

2

and way down

to 35° F below.
Besides pro-
tecting your en-
gine a lot better,
Mobil 1 also

1007% Sy " he:tic MO‘l'Oil' Of ;-_‘i Andmore.

Saves you gas, ind Oll

ady

&
bl
il

=
L

T
o

| protectsit alot

longer. Because
it's the oil that
can lake you
25,000 miles or
one year (which-
ever comes
first) between

| oil changes?

If protecting
your engine is
impaortant to you,
change to Mabil 1.
You can't get
better engine
protection.

'i And nobody can
i

Al o e ended. Maew i
i Syllwy e e v HE e
i | Deiesanl dvarinni & ool
ILRETI R TR L o PR T
. Mobil kL

* The bestengine
_ protectionyou
. cangiveyourcar.



A quality log home —
and a quality forest —

With seedlings. start here.
100 seedlings, planted in your
name, to “‘repay” the forest
for the trees harvested to
create your log home. This in-
novative reforestation pro-
gram makes us unique among
log home manufacturers.

wWe'll help you build a log

home today; together, we'll
build forests for tomorrow.

Choose a Northern Products
Log Home, and join us in
a “‘partnership with the
future.””

The seedlings
we plant today
will be the forests
of tomorrow.

Northern Products Log Homes, Inc.
P.O. Box H:;H:.. m‘ ﬁln&
Dealer inquiries invited. hm&n 945-6413 Li:iE :

£ 1984 Norhern Prodecs Log Homes, Iec.

DRIVING NISSANS 2005X =
{Continued from page 128)

isn‘t bad, but you're left with just anoth-
er pretty face.

Turbo boost comes in at around

2,000 rpm and moves almost immedi-
ately to the maximum 7.5 psi. While
this doesn't exactly raise your feet off
the pedals, you get a very gratifying
shove in the back. You're talking O-to-
60 mph in the low 11s with the turbo
and in the high 11s without it.

The five-speed upshifts easily, but in

downshifting I had some trouble find-
ing third. The gate's a little vague
coming down. I'd probably get it right
with practice. I also noticed some clutch
chatter in one nonturbo 2005X but, by
and large, both engines make this a
very easy, cooperative, pleasant car to
drive.

Rack-and-pinion steering replaces

the former recirculating-ball type, and [
found the new system much more re-
sponsive and positive, especially on
canter. Power assist is again standard,

THE PM REPORT CARD

GRADES COMMENTS

TURBOD NON-

Acceleration a8 Cc Fairly strong on

Terbs;
GARAGE DOOR OPENERS ot
AMERICA'S BEST Handling B+ ] Lm“l'ﬂ profile fires
on Turbia give it an

F“El-r 6’ OIL FILTERSI Controllsd " 2 fdge.
OVER 3.5 MILLION SOLD WORLDWIDE! # Buy Factory Direct and Save =t | Braking A 8 | Turbo models have

» Thousands In Use = Fres Brochure — —— 4-wheel discs
# Easy Homeowner Installation Sl ] Steari A A |Mow rack and
w0 « [mmediate Shipmenl by UPS of PP - inion Eures oo
ra ntz MELPMATE Eguipment Co Degl PM-884,Baroda, MI 43101 & Oespile pow-
o

F I L T E n s Record IMaphone conversalions in your

offd of kame  Connects betwean any

GASOLINE - OIL - DIESEL cassele 1 Tape acorder nd_por

telephong o lslephone LINE  Slarts

DRY FUEL awlpmalcalty when phont 1§ answered -
Ench

. H Facords both siges of phone conversation
=g T e T o & v ey sevee $19.95

SYSTEM FOR ONLY

Super Powertul

& 7 995 Wireless Mic

10 feves or powerhdl Than pthes mics

Transmes up Iy s mike by any Fld rado

OIL FILTER SYSTEM Easy to assembly kot 15 battery inot il
WITH EASY INSTALL Calf (30S) T25-1000 or send §18.95- §1.00 shipping per
DUAL P/R-A ADAPTER g L e g gt
'.'5“ and oiher specialty fema, enchase 5200 to USI Corp
AUTO - MARINE - AIRCRAFT

EVEN FILTERS MICRO-PARTICLES

This filter system is so good that we stand
behind it with a 1-yr. money back guarantes!

FOR COMPLETE INFORMATION & UL s

YOUR NEAREST WAREHOUSE DISTRIB for making
CHECK YOUR LOCAL YELLOW PAGES Ohisnistudind Waconits
UKDER FILTERS, LIQUID

-—

Tema . ..

or CALL TOLL FREE!
1 -*8““—556-6556 Book abour Aluminum SEND
IN CALIFORMIA Melds with prices and
1-800— 556 ~-5225 production frade secrots $5.00
direet from woeld's larg-
FRANTLZ FILTER COMPANY il motd: manutsctarer:

P.0. 6188 STOCKTON, CA 95206

COMCRETE MACHINERY COMPANY

F. 0. BOX A%9 - HICKORY. M. C. 23601

Transmizzion -] B Downshitt to 3nd

sometimes fricky

Ride A A |Very comfortable

on both types of
rBar Suspension

Fuel econamy A A |EPA says 2042

max.

Sealing B B Butt still sits foo

low, Sport seats
should ba avaitable
on Turbo

Vigion B B Bad wvelling glare

from  instrument
Banul: otherwise
ne

Gauges/con- B B Optional digital in-
trole

struments hardar
1o mead than ana-

Ing

Ventilation A A Good with win-

dows open or
shut

Moise @ B B Amply silamt, But

&5 mph enging (esgpecially
Turbio) makas
SOME MOIse

Cargo capacity | A A | Excellent for this

car's size and pur-
pose.

E

abifity

ine service- B B | Looks good.

Fit and finish A A Looks good
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but it's not overboosted, so you get
plenty of road and cormering feel.

The 2005X handles well under all
normal conditions, and on the road (as
opposed to race track), [ frankly couldn't
feel any difference between the normal
live axle and the Turbo's independent
rear suspension. If there is a marked
difference in the way the Turbo han-
dles, credit the bigger wheels and tires.
The tires are 195/60HR-15s instead of
185/705R-14s.

Both rear-axle setups wuse coil
springs, the Turbo's independent sys-
tem using the 300ZX's four semi-trail-
ing arms and gas-filled shocks. Except
for stabilizer bar and spring rates, the
2005X Turbo and the 300ZX's rear

Standard seats (shown) are Improved, but
the optional sport seats are better yet.

suspensions are identical. The solid
axle, on the other hand, uses a novel,
fluid-filled lower bushing for improved
isolation and vibration damping. Front
suspension is by MacPherson struts.
Interiors have been totally rede-
signed, with two different instrument
panals and revised seats. Even the
standard buckets now have a lumbar
adjustment. It's a feature [ thoroughly
appreciate but, as in previous 2005Xs,
the bottomn cushion slopes down toward
the rear and, in my opinion, positions

NISSAN 200SX COMPARISON

1983 1984

Standard ine 2187133 1.874/120
displacement [cc/
ou. In.)
ﬂuﬂg horse- 102 @ 5,600 102 @ 5200
m% 129 @ 2,800 116 @ 3,200
‘ﬁlm‘ horsapow- — 120 @ 5,200
i
Turbo torque @& - 134 @ 3,200
mﬂm In. 94.5 95.5
trvrllt Ln;ih 176.4 174.4

n.
i}mﬂ width m 66,1 65.4
E"T‘H he 516 52.4

In. curb walght 2585 2370
(ibs.)

POPULAR MECHANICS = JUNE 1984

the coccyx too low. Unfortunately,
there's no way to raise this butt bucket
without putting spacers under the seat
tracks. If it's any consolation, "83 200SX
seats were worse.

There is, however, a sport seat op-
tion, very much like the 300ZX's, with
alectrically controlled adjustments for
wings, thighs and lumbar. This is a Jot
better seat, but here I found toe much
lumbar support. And, unfortunataely,
you can't get the sport seat in anything
but the luxury XE series.

The standard analog instrument pan-
el is fine except for bad veiling glare in

the windshield. | don't care for the
optional digital instrument cluster, but
then I've never liked the digital instru-
ment panel in any car I've ever driven.
As a final criticisrn—and this is again
very personal—I can’t get used to Nis-
san's (or any carmaker’s) voice synthe-
sizar.

In summary, the 2005X is again a
very nice car: comfortable, roomy, well
equipped and appointed, beautifully
built and nicely behaved. It's an auto-
mobile anyone can drive with pride and
confidence, and the turbo now gives it
clout. ™

and SAVE UP TO 8500
on our FACTORY
DIRECT SALE!

Elegance, style, and precision
crafted In flawleas 3/4" oak, cherry,
or Honduras mahogany, these
classic cabinets will give you pride
and pleasure for generations.

It's fun to build, Imagine the
satisfaction you'll feel when you
finish this magnificent master-
piece. Nowoodworking experiance
or special teols reguired. All pleces
are hand picked, cut to size, and
pre-sanded. Compare your
finishad cabinet to models retailing
up to $695, a savings to you up to

$129. W2
$139.
$169. 2

SOLID MAHOGANY

All hardware and easy lo foliow
instructions included. Curved glass
package lor door & sides may be
purchased saparately. Miror & glass
shelves not included. Curia light with 10
gord and rodl switch available. Alipw 2 to
& wesks delivery. Shipping charges UPS

eoliect.
Dig-it-Yoursel
Build for FUN AND PROFIT!

BUILD ONLY THE BEST

Southern Mobile Industries, Inc. - Dept. 52

MODEL #1100
CURVED CURID
38°W x 61"H % 15"D

OFFER EXPIRES

IP.0. Box 360 - Bay Minette, AL 36507

lShlu_IDl:Inl Oak Curved Curio Kit{s) at 129. sa
Ship___100K Cherry Curved Curia Kit{s) al 139, aa

|sh.n_1nu¢ Mahogany Curved Curio Kit(s) at 168, ea
5nip— 100K Curio Glass Package al 39.95 ea

DEC. 31, 1984 1
PHONE ORDERSI
1(205)937-2416 |

I 5nie__Curio Light Fixture(s) at 1495 es ! [ |
Shipping insurance add $1.00 par kit
Total enclosed (AL A 15 add 4% Sales Tax) l

I'We accept personal checks
lGharge to my____Master Charge

Money Back Guaranies l
Il not compledely delighted

I — VISA Card Number EIF“FH and 100% satisfied, return In
Name original shipping cartan with-
I in 30 days for immediate
Addrass refund - no nonsense - no
axcuses - complate refund

City State Zip immediataly. I

131



Build An Heirloom Wagon

Thjs sturdy child’'s wagon is built of
solid ocak to last for generations. It
features a smooth-operating stearing
mechanism which utilizes a Lazy Susan.

Start by cutting all parts as shown in
the materials list, Make all 1'/2-in.-thick
parts by gluing-up two pieces of %s-in.
stock. Next, cut box joints into the
wagon sides and ends (parts A and B)
using a box-joint jig on a table saw or
router table (see Perfact Joints From
Your Router, page 75, Jan. '84). Glue
and clamp together the wagon frame.
Attach the six floorboards with 1'/zin.,
No. 8 roundhead brass screws. Leave a
Y4-in. space between boards.

Mext, glue up and shape the front
(G1) and rear (G) suspensions. Then
clamp the end caps (H) to each suspen-
sion and bore a Ye-in.~dia. hole for the R i i s
axle (5). Remove the end caps and bore b : : ot Feran
out all parts to hold a hex nut. o Sy i

Now reassemble the parts with the This handsome oak wagon will give years of enjoyment to your kids and your grandkids.
nuts embedded. Assemble the steering
icharier with: the: Taey Ssan i —_— “m:;-':::llu LIST—HEIRLOOM WAGON
position. Then bore through the floor- Y = 4y = 36" oak [side)
board, steering tongue (I) and front ;.::;:ﬁ s 1:3:}%;
suspension to install the pivot bolt (Q). W = 2 = 18" pak (Hoor)
Bore and chisel out the mortise in the

¥at-dia. = §5° pak (handie)

Ve x 1%"-dia. oak (handle cap)

¥in = " sleed Lary Susan

V2" No. B th sorew with washer

Ve-dia. = B carriage boll, 3 washers and lock-

oEE"
]

Ya = 2V x 257 ook (side rail)
¥a o 2V = 18" oak (back ril) gt [handie pivat)

=S =x@onmmofom=l
_.M_._.h._-_na—nru—nurur\:i

handle block (K) as in detail 2. Secure ¥a = 1% = V4 pak [suppo) P B Uangia » 3 Hgserew and washer
the handle by driving in two wedges 02 = § * 147 oak [rear Suspensin) ] 144" Na. B oval or rh brass screw
; 114 = 51045 = 14° pak (front suspension) A 4 B-dia. whoel with Bl bearing
(1). Amtach the remaining parts and Y x 142 = T oak (end cag) S 4 da x 6 cumiage boll two washers and
connect the wheels by screwing the L‘d x & x 18 pak (stering fongue) locknut faxie)
axles (S) into embedded nuts. Apply s 119 « 32" odk (steering post) T 1 Ve'dia. x & carriage bot, washers, locknut
. = ¥ = 154" maple (wedge) Mist : Carpeninr's ghus, pinshripe tape. sandpaper, waterproo
waterproof finish.—Mark C. DiBona 104 = 1:.; w ¥ pak [handse block) |I|::hl‘,u'mim: warnish i r
112" =
BOREHGLESSTCI o —l
EMBED NUT- 12*-DiA. L1 J1 1-5i8"
ANLE HOLE G g _ morme “\_J ¢
) A1k
ta 38 DA x
314" -DEEP HOLE
1HE"-DiIA
RELIEF HOLES rg L
: {2 REQD:) U2 %1 x1-518"
L T [Ty .
C1 BOX JOINT DETAIL 2 ot
PR TR T AT e B e
AHBHEBY el
PLOTHOLE | 4!-5’ Tk I, 2000
: FOR SCREWP 3 et SRR e e 5 52
C 14"SPACE  4peap A : : \"“L...,
[TYPICAL) REARG | "1 TS\ FRONFGI Y .
HEER HOLE FOR—INJ ot
==y | [ so0q |

: EACH 50, -_!" 4t
!I.I_SFEHEIDH PATTERNS

M e
D
A

i

Bl

HEIRLOOM WAGON

SIDE ELEVATION
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The drill press decorating toocl makes a
clrcutar spot-polished design on aluminum
with a rotary table on the drill press.

WATER WELL

DRILL KIT

free
spring

FOR FREE BROCHURE

CALL TOLL FREE
1-800-821-7

[Ask for Extansion 5585)

Piease mail your FREE brochure,

Now you can dnll
& water well or a
-Hlowing

Easzy 1o operate
85 yOur power
lawn mower!

Opalika, Alsbema 36802

in your

backyard. Have
all the pure, fresh
waler you want

700

) -l conpon oo sl TODAYI___
Imﬂﬂmk Opalha. Alabana 36

The aluminum plate becomes a trivet
|background| with glass marble feet fas-
tened with epoxy glue. Foreground at
right is 320-grit silicon-carbide paper. At
left Is a ine screw with rubber pad
and abrasive. and four polishers.

This tool chucked in a drill press makes
polished designs in metal and plastic.
Cut off two-thirds of the threads on a 3-
in. No, 12 flathead wood screw and file
down the remaining threads. Punch a
round disc of scrap rubber and secure it
to the fastener head with contact ce-
ment. Punch a disc of 320-grit silicon-
carbide paper and secure it wn the
rubber with contact cement,

—A. Kenneth Bell and Walter Burton

Hints for vacationers

The professionals at ADT, who make
electronic home security systems, sug-
gest these vacation tips: Don’t broad-
cast your trip. Ask a friend to use your
trash cans. Have your grass cut. Use
timers 1o turn on lights and leave
drapes partly open—Lisa Mercer

BEAT the HIGH COST of LIVING!

BEAUTIFUL.
WAy TO
MAKE

LEARN UPHOLSTERY AT HOME . ..

chaira, sofas to like-new condition! A clean, en-

restorea old

joyable way o pul spare hours lo profitable use.
Oid cast-offs picked up for doflars, worth hundrads
when reuphoistered. Fascinaling home study
course includes tools, kils, supplies. Earn as you
learn — start your own business!

SEND FOR OUR FREE BOOK TODAY! YOU'LL
GET A BIG ILLUSTRATED 24 PAGE BOOK ON
UPHOLSTERY and the upholstery business and a
sample lesson showing how the fabulously suc-
cessful MUI system is taught. It costs you nothing
to get the informaticn and thera's no abligation.
Mo salesman will call.

Modern Upbatstery Institute,
BO2SS Field Bidg., Kansas City, Mo. B4111
GET STARTED MOW = MAIL THIS COUPD
1 Modern Upholstery Institule,
1 Figld Bldg. Mansas City, Mo. 64111
| Please mail me a copy of
| Your honk, "PROFESSIONAL UP-

I

I

|
HOLSTERY jor Fun and Profit.” 1 under- !
standd no one will call and there is no obligation. I
|

|

|

e . = = =]
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impossible trying to get straight,
square culs with his circular or
sabre saw.

Brand New! Perfect Condition!

10” Bench Style
TABLE SAW

This dependable saw will help you get
professional-looking results on most
any woodwarking task It is designed
for precision rip-sawing. cross-culling
dado cuts and rabbet culs It's perlect

| Print Name : Hame Age____
1 | Address
] Aiwe LCi!y Slate Zip 3
| City-State Zip Phone ¢ | T TTTT======="="
il e i - e £ 1084 Dunphiock Wiy, Ca
HERE'S THE ANSWER Sy o o
for every frustraled home wood- et gy
worker who has lound Il next-10- | Heepen 1 om ip tancs

Raiwiy
B T
prwer pmili b

el o Bl

far a multitude of jobs, from reugh con-
struction to linely cralted cabinel work

Thanks 1o our HUGE volume-buying
power, we were able 1o acquire these
EXCELLENT quality table saws and can
of what you would expect (o pay
Migrs. List: $169.95
COST
NOW
Mmhﬁm me. |
; can order by phone.
Call Toll-Free:
{in Wisconsin: 1-715-874-5811)
Monday thra Friday- Tam. inBpm

YOUR s
ONLY: 8 8

——
1-800-826-3403
By g o

* Rip lence locks in posibon one-
e sede ol Blde fos peecias culs.
[legen 30 right amd e, B0 | and
any sngle in between)

* Biade guard affers prolechion
with an gnil-kickbach Beature

NOW offer them to you al @8 FRACTION e Rugged. #8060 mpm. 1-1:2 hp.

ball-pesring molor is double in-
wsabed for sabely.
® Saw Blade (mol incl ) can eanily
e raiged or lowered, and l@led
o suact angle aekling (0 o d§ )
will 1he handwhesl '
» 50 day limiled warranty.

I:IH ud aboul ipecisl oller on Sell-Conlained Table lor saw,

thllnlu l.ll‘ll_ril.‘.'.l Inc.

— e s s —
!ll-iill!-m'l_‘l

ATTT Manard Drive, Esu Clalrs, Wisconsin 54703

— Please ship

— 10" Table Saw(s) al $88.00 each plus $12.00

wach for shipping and handiing.

| end me a npy I! your lslest, money-saving Tool Calalog
{l'vr enclosed §1.00.)

{Albowe 3-1 weeks ior delivery Add 1:1 wesks euire i paid by personal
wu. Barry, o C.0.0. arder |

1My check aof maney order s enclosed. {Wisconsin residents

ndd 5% slale sales lan.)

l Charge my credil card:

i Ha

TIVISA
Exp

MaalerCard

| FLEASE PRINT CLEARLY

Addnesy

Glh
Blale

Zik

Phame K

— — —— — — — —




Volvo's front-wheel-drive
three-cylinder turbodiesel
delivers better than

100 miles per gallon.

BY WADE HOYT
Auto Editor

‘ve just stepped out of an amazing
2+2 hatchback that can deliver 56
mpg in the EPA city driving test, 81
mpg in the EPA highway test, and 102
to 113 mpg at a steady 30 to 40 mph.
Does anyone care? Since we're in the
middle of a gas glut and fuel prices have
stabilizod, few car buyers seem very
interested in economy at the moment.
Hot rods, sports cars and big hooury
barges are selling as fast as their manu-
facturers can crank them out.

AB Volvo, the Swedish carmaker,
cares. There is a 5- to 10-year lead time
required to develop an entirely new car,
and Volvo was caught flat-footed in the
last two energy pinches. So, in 1979,
Volvo unleashed its engineering de-
partment on a “Light Components Fro-

134

Rear compartment of the
LCP 2000 has two backward-facing
seats that fold flat to create a cargo bay.

ject’” to sew just how much waight they
could reasonably take out of a car and
how far they could make it go on a
gallon of fuel. The result was a quartet
of sleek front-drive hatchbacks with
variations of a unique engine—a three-
cylinder turbocharged diesel that dis-
places 1.3 to 1.4 liters and produces 52

to 88 hp in various permutations.
The car Volvo calls the LCP 2000
achieves its outstanding fuel economy
(Flease turn o page 136)

\ And It Works!

The three-cylinder diesel engine
has a magneslum block that
weighs only 26': pounds. A sec-
ond, counter-rotating flywheel
helps absorb low-speed wibra-
tlons. The thermally Insulated en-
glne can run on di nt fuels.
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ITE3 ALFA BOMED £2-78 for ai Gudn. GT & Sper moseis
6] ALFA BOMED ALFETTA 73-80 o isc mdin OT GTV & wedan

!I.i
Oddl ALLIAMCE B3 covern all AME Renadh modsly, mo Fusgn 510,
BETT KMC GREMLIN, HORMET, PACER 7|-80 b= #l sodes
8154 KMNC 79-A7 covers AME Cancere Eage Matsoor Spen i
09%] KRROW, PLYMOUTH T6-B0 csvers 80 maxisly 31208
BOL% ASPEM, DOOGE 7880 covers ail 6 & W8 mooel
Ti33 RUDI 100 PE-TT dor w1 modes nc EBOL
1739 AUSDH 4000 30 ET covers al wacan B poups model
BhYS AUDI S5O0 77 A% reoent of feciory mEnual sl mooeis

D726 KUDN FOK 73-T covar 80 modely 312,95
0375 BARRACUDA L 'CUDA £5.77 &b & L VB =ately 51095
1047 BWW 3002 5977 m 1500, 1600 1602 2000 mscept 3 _$12.98
FHII BWW 300 7582 covens 3l =adei 31285
196 MW S35 830 YL B0 covers ad modaly $12.95
FTHO BMW 250, 3800, 3.0 a# mdis nc Bavans & C3 41285
0504 BRONCO &65-83 cowers ol hulire T & 4 wh dr modes $1085
BEO2 BRONCO M BL cowers ol Sown-sued I & 4 bl 8 models f10%8
6308 BLICK 6876 irc flecys Le Satre. Rerh Weldcal 11295
B47T3 BUNCK 77-83 for i full Mae inc Elecira & Li Satew S1055
BOE2 BANCK BIGAL & CENTURY T&-80 for 8| moby mr furbo 11298
B459 BUNCK RECAL & CENTURY B1-83 tor g rmir wh! dr moes _310.95
Q51 BLUCK SKYHAWK B2 for gl mooels + Cadba: Cimatren SIS
O72T CADHLLAL 6B.74 &t modet ascof [ Dorads LiFL LY
GQ16 CADILLAL T5-84 gowir ad Ful size modely HOFs
BETA CAMARD §T-8| covers ail & & B cybnder modein $129%
BAE] CAMARD 57-B3 covery all modey 11055
GE5T CAMR FOLTE for gl 2000 PR00, 7BOOC =da FILFE
9386 CAMRI 7583 covers of models and segnes 125%
985] CAVALIER 82 cowry ol modely. plod Pontas 2000 §1r¥5
BaE5 CELESRITY &F-83 cowers aff mooeh & bed Buck Cenury §lows
T379 CHALLENGER i"J T2 toweri dll f and V8 mih 108
947 CHALLENGER & SAPPORD TE-BY coeery all =dely S1155
BT32 CHAMP L COLT TA-BY boe 0l trond whesl dnes madely fliz9s
B331 CHARGER G770 dor ol mradehy ing 500 & BT $10.95
BIE2 CHARGIR 7105 covers al modeis 109
0383 CHEVELLE &4 69 cowery 90 Wanbu madey 1095
BaES CHRIVELLE 70-B3 covers ol e Maiou & Monie Cario 512,953
3734 CHENETTE 76-B3 cowern 8l misdely plus Pontac T 1000 1295
1038 CHEVROLIT 29440 covers o Bcyl maodely 518.00
OB3E CHENWOLET 4554 repnet of tactory shop mamus s20.00
1000 CHENBOLET %555 for ol Bl Ly Bigcinse (e sl 512,55
0919 CHEVROLET 69-8] for B L Sicapee. Capnoe. impala $12.45
B1B7T CHENY N 6268 cowery all &, 6 & V8 modety §10.95
07 CHEYT LUN 72-82 tor all 2 & 4 wh or. iy + Sinal 51295
B CHINY 810, 515 MCK-UP 8283 e ol maly pus GWC k1095
B1% CHEVY PICH-UP 6782 mi nc Blaner, GG piey Subsrsss  B12.95
BBAT CHEVY 510 & 505 BLATTR 83 hor mi modets pis Jenmmy 510095
1662 CHENT WANS 67-87 for ad midels pan GMC wim F12.58
GOzl CHRAYSLER T3.79 fertory snop manusi . musi gve ysar §2355
FI146 CITATION 8083 covers i1 modeis pluy Buice Skylark 108
2588 CITROEM KO, DS &7-74 cowwrs o D515 30, 7| mos L ]
B212 CORDMET, DODGL 71 75 covers all modely 1055
BO37 CORVMR B0-6F covery W madely o tertnthanged 1098
Cul TR CORVETIL 5765 cowers sl 283 & 327 madsiy 1298
G4B| CORVETIL 66-82 cowers s model & enpres $1258

GEMNERAL REPAIR MANUALS — TUNING

S00% CHILTON ALTO REPAUR 77-84 fer sl Amercas-bu® oy 1955
930 CHLTON AUTO REPAR 72-79 for g0 Amercan cary 51995
T137 CHILTON ALITO REFARR 6471 for af bmercas cary $19.95
1763 CHILTON ALITO REPASRE 54-53 for ab bmences cany $10585
;Is\é: CHILTOM TRUCK RIPAR T5-82 Amencan & import makes . §19.95

CHILTON TRUCK REPAIR AN £1-T1 for ad -2y fon mals $19.9%
B00| CHILTON IMPORT CAR MAMLIAL P6-B % 811 =apr mises  FIRSS
[482 AUTD REPMRS & PRICES S8t e teres 100 LS coey 1-!.!!.
GESR AT MACHINIET 1 ey goise b glusy ctune 755
0653 AUTOMOTIVE CESCHLOSCOME ~ow |o-use manusl or mechuneos . §5.58
L1&Y GM CARS & Bepair T0-83 hos gh! tracis JLA5S
152 BOLT-OM st g oy & whatt € oo or o S0y
5410 TURBOCHARGERS the mow compiets boos on e wubect 159
L7T66 ENGINE POWER Bewc of perlor=mscE anin b dAg SR 5L
GETT SMOHIT YLMICKT POWER 58 1Bl inns dlery

|46 PERFORBANCE WITH ECONOMT possr fom forng & Swsing

G654 ALTO AR CONDITIOMING Imchrcsl schoo! Uenng meeual . 53299
TIZE AUTO A COMDITIONSG . serece & recar ol .25
BES? ALTOMOTIVE ELECTROMICS ynisnlandng latesi syyierm 7as
T (1 MAHDBOON neal mar.s b begerar  112.95
] mmm1mm for ol ciry 1708
GET| RS MANTERANCE & b gl ei ureeg ngst  §4.95
LT12 [RSEC ALITE REPAIR MANLML 5 moss tae iy o 45 95
| 10h BASEC CHASSS SUSPEMSIDN, RRAKES e & servce §i.05
0568 TUNE-UP & TROUSLESHOOTING rowers &l wpriems 5905
rse mmmm: FUEL IRJECTION marsl 1078 mmortn . 10,95
1711 BASKC CARBURETORS & FUEL SYSTEMS to mil U5 =aaii 56,95
i'!?ﬁ CARBURETOR BASICY tmchisimnat rebed 31 LS =i §6.95
GHEY CARTER bl fund, madfy §5 moxey $10.95
41| HOLLEY carba. o1 2 & 4 bl hune & reculd 5555
9552 ROCHESTER CARBURETORS dor afl |, 7 & 4 Sarrsl moteis 1945

1707 BASIC BODYWORK L PRINTING good oversdl mioemabon pecs  $6.55
OB27 AUTOMOTIVE REFINISHING bes! crobesiicnal pant ook ELE
5104 AUTOBDODY BEPARRING & REPRINTIMG . i bl 1495

ETL] METAL FABRICATORS HANDBOON, raox & rigtom ow = wevd §558
1659 AUTD BOOY SHEET METAL REPAIR e preleasisnaly Sl es
5106 GLASS NBER AUTO BODY consirucion & regas FE 5
ﬂfﬂm & coritructon for can B boens LIRS
40| PRACTRCAL ENGINE SWAPPIRG how o do f ngst 5755
7128 DIESEL, it I ¢oewp] v, win, prhup o 2%
BA3? DFESEL EMGINES HOW T0 BEPAI compios rheerg i 811,50
0657 DNESEL Fusdamenialy Serwca Seniy covers mil sspechy 19,99
Z576 ENGINE REBLILDSNG st 5 & jmpoety. gas A case §14.5%
B1Pd CLUTEH L FI.!"I'HE'I. HANDBOOK beal on The subyect §9.85
SRR AUTOMATIC TRARE SERVEDE £2 79 ol Fors B 00 maden 314,55
1149 ALMTOMATIC TRANS REPAIR 74-50 AMC Chrpyls, r-u-ﬂllhl 148

1223 BRAKTE. STEERING SUSPEMSION wevee 5l 7683 tani 11495
STA0 AUTO RESTORATION GLIDE _bew! eve putinhed 201 ppy 31595
C95 CAR INTEREOR RESTORATION waeul lor ml cary s
C908 OLD CAS VALUE GUMDE wies! etthen 09
OT06 BYPASS EMISSION COMTROLS 73-77 a8 Foedbull cary 1558
E4T4 BTPASS EMISSION COMTROLS 7077 GM cany 1145%
GEL] V-6 PERFORMANCE from Buch, Fond & Chevy V6 mnes . §10.55
w534 BAUICH MANUAL performance hufing e W6 models A58
CE30 CHEVY SURPER BPORT 61. 76 everythng sbowt svery model  §14.95

Know how 1o fix i,
ltctp it renning right. The TOTAL SERVICE MALN-
; 'L AL lor your car will show you how 1o do everything
AEr Irrm‘n a minor adjusiment 16 0 major repair.

] FREE CATALOG WITH EVERY ORDER

o lune 41 1o service il ..

TOTAL SERVICE MANUALS

| P8 CRICKET, PLYMOUTH 1073 i cowery rhlmman Aspnper
DOET & DEWAON BR-76 covar, all modeds
DATSLIN 20082 8081 _

5 DATSLIN 1200 L B210 7|78 conars all madel
DATSLIN 210 T8-82 cowers i modeth misried
DATSUN 240Z, J6OL. 280F 70-78 cowers il et
DATSLIN 2807X 7982 for ab modes inc hrbs
DATSUN 110 T6-B1 cowery 2 madsiy pluy F-10
DATSLIN S16, 810, 710 GE- 77 covers af models
DATSUN 31§ soorts car 6002000 SPL & SAL mdis
DATSURRSSAN SENTRA 783 cowers ol modes
7 DATIUN PCE-AUP 7079 covers il 2whl drs g’
DATSUN PICE-UP BO-B7 b @1 730 mells. 7 & 4k drie
DOCGE B2-77 ko i Wonstn & Poisr modes
DODGE ARSES 51-B] covers i modaiy
DODGE Ml 18-85 covery ol modey inc 0,04
CODGE AUP 5582 covers s d-whi oree modeis
COBGE MCH-UPS 7582 wi DLOD-330 =di o & e
DOOGE D50 PCKUP 7581 af moly & Plymauin e
DODGE WAME &7.70 &l =2 % & { o mda e Pymocth
DODGE VAMS 71-83 for @i madels o [0 plat Physoath
DUSTER 70-18 kor 8l models mt. Scamp
ESCONT B1-82 a8 maodels e [P gl ey Lyre LNT
FAIRLAKE, FORD 62 70 covers a) modes
Hml FOAD 7E-2] cosers 8l modes and emgnes
FALCON, FORD & 53.70 covprs all oyl mmocien
FAT 134 6783 af mahy i spyswr coupe 2000 & turno

FAT 131 7580 %or ab modely, | B & 20 birs eagnie

FIAT K179 T71-B2 cowery il modals

FIAT STRADL 75-80

FIERD, PONTIAC 34 teciory shaf mind

FIESTA, FORD 76-50 cowary all =odws

FIREBIRDY & 7-05 cowers ) madels
G305 FIREMAD TO-A1 cowery md WA modey i Trany Am
1262 FIREBIRD BZ-A] cowers &l 4 opl ¥.E & V-8B modeh
Q6L PORD 7§82 covn Elte. LTD A Reschers, Thusdertsm

QET] FORD 6A-E3 ler Cunin= Calins. LTI KL & wigsn mals
FORD COURIER T2.B] cawery 81 modely imporisd
FORD PICIAIP 6568 o1 7 & d-whi dr mety, [ (0] fon
FOAD PICK-UP £3.83 & 7-ahl & Fgeres + Seae
BL5E FORD PICH-AUP 7310 @1 2 & & whl dr F-100 15 13505
9377 FORD RAMGER 23 sz 81 7 L 4 ahlor model,
E204 FORD WANS €150 for g0 45, &, L | ton sodel
OA5] PORD VANS 89-A2 couers 11 & & § cpbader madai
5435 GRANADA, FORD T5.87 cowirs B moces
BE2E HOMDA ACCORD 7632 covers @l madeh
f7A7 HOMDR PRELUDE 749.82
BEGd HOMDA CWIC T3] covers i mogefs, oo EVEC
H206 INTERNATIONAL SO0UT £7.73 BOD & & || =
B565 INTERNATIONAL &7-B0 tuss'maetes Sooul, sagon pokp
1043 ARGUAR I-TYWL 672 cowery o1 B-cybnder mesdshy
AMGLIAR LiB E8.TS coreers ab prosdes
mtm: Y280 for af medahy g LA Deerie
JEEP, WHLLYS 456-6% i 4 & b oyl slabon wagnea pechans
B207 JEEP £6.-79 for af Coevsbae, Commando & Wagoresr mahy
AR5 WAGDNEER |-sérdi wilh 230 oh #nf

GUIDES — HOME REPAIR — TECHNICAL BOOKS

G755 CHEVY PERFORMANCE gemng e moul from amal Biccka
BI75 CHEVY SMALL BLOCH. how o Tetuid 4
G408 CHEVT SMALL BLOCH, How in b k.95
l}‘}li CORVETTE RESTORATION SOURCE BOOK 5367 me take  BI1.05
5 FORD SMALL BLOCK, o 10 metuis 9,
FORD BIG-EELOCK, mow 1o seburdd
FORD VB, b 1 bl 3510 35 | W ADOA TR LB sagres
PANTOL how b0 reiweed the oyl
FORD PERFORBAANMCE o i gat "o s1vee? 0 ah
MOPAR SWALL BLOCK, RE
MUSTANG. HOW TOHESTORE TOUR (o pure how [0 mans
POMTIAC racer's & Righ perf handbock lor 0 Ty mah
RIRDDOLED EMGINES manual tar |, 2 & doys nwer LS
SMALL ENGINE SERVICE MANUAL & [y under |5 od
LAWN MOWER fin a# §i5 poweres wilkang, push 1ype
RIDING LAWNMOPWER mancs dor ol mage makss. o=d modeiy 3895
SMALL TRACTOR manus 55-61 @0 makes/medeiy 8-30 =g §15.99
ALLIS-CHALMERS wactes mate 8, C CA G FC W0 W0 WOES W

FE21 FORD FARM TRACTOR marusl covers al peeans 708 BN & 94 §10.95
B4R mmm--u-.su S00: | 100, 1.00d: L 500711901 2305 $10.9%
1028 W meuc-—u.nmurmungw

#1085
RS

L1 !5
§3.95

$10.95
271 3B W0 360 ergens 8993
$14a.95
983
1895
31383
1895

§10.9%
A58 mmn{h-rrmnnwu-nua-q-uu. $10.95
102 MAESET-FERGUEON hirre racior moteh TEXD TOJO & 7030 $10.99
B3] WILDSNG GUIDLINES o gas L siacing mathady & metah 3995

MACHMING FUNDAMENTALS = use 2F machne srap eQul
1733 FUND, MACHME TECHNOLDGY 614 pjy mictvw shcpnawson 32999
N?T CASTING BMALL METAL L BUBSER PARTS any matensl, ihaps
3 COMCRETE TECHMOLOGY moat comaiele oak on the sshwct. B18.95
IES'F GENIRAL CARPENTRY consi methosy woos iese bauses. 3305
9147 ERCAVATOR OPERATION soperi becktoss biders craned

055¢ FORK LIFT TRUCKS service, ovestaus o s, prog, sec 53050
SEDT HEANY E REPAIR dopess. hackoey, cromes play SIRFS
Da9ds MANLIAL 58-B1 8% jmpacwss mpkey = W S 55
B85 STERN DRIVE recesr for 00D WerCruaes, VYolen, Deisaidoe SR
B508 EVIMALIDE OB £5.83 manuai e gii | 5 15 35 hp modely 1595
B50% EVIMRUDE OB 6582 manwa! dor 2l 40 fo [40 bg madels 595
ES |0 MOHMSOM 0.8 §5-53 maeual for i |5 m 38 sp madeiy $9.9%
ES11 BOHNSOM 0.8 6583 mavunl tor wl 80 b L4 hp modei 5505
F517 MERCURY Q8. 68-82 mgeusl For il & B3 40 hp ol 5395
LI1T MSERCURY O 68-87 masusl o af 50 12 200 hp motes 15,95
CE557 CHAIN SAW SERVICE MANUAL for top 34 makas §2.95
L26H BEWING BACHINE REPAIR wanece. gtpedl mifiie @l makes i

3304 TYPEWRITER REPAIR servue snd repasr marusl & seeine %1250
0448 ELECTRICAL APPLIANCE HRD0N ~eoaet 41 lrge & smal B12.58

serece M canaetie Mk, motel. $11.50
RS o ool Yo & Bels machise

0334 VIDEDCASSETTE RECORDE $10.50
7133 5mm CAMERA REPAS 5 509 manes ang mo Fi0s0
BO24 HOME SATELLITE TW on buysig o Duiting pous e oy 1350
9955 TV REPME Degrrars goos for asy coios, BN peosiesy L]
gzgé rr:&ﬂllm !m.m Ill.nuwi tecisr gy TV 1958

WiSIOH [LECTROMICS: * and Servcing. 963 pages §I0FE
2487 ELECTRMOITY FROM WIND, WATER & SUN how to gei il i
EF7a LOCKE & LOCKSMITHING compets. ilep-y-3iep coune 11550
37H2 TELEPHOMES. Maaler Hindoook seery hype & mvisiiahen s
29 WOW TO FLY HELICOPTERS &éw =y iy i pefing Loeme f114

CREDITCARD ORDERS & CUSTOMER SERVICE
227-246465
toll free 1-800-CAR-
IN NEW YORK 516-6T8-8043
IF ¥OU DONT SEE IT HERE, PLEASE ASK FOR IT

SATISFACTION GUARANTEED OR YOUR MOMET BACK

G806 JEEP UMIVERSAL CJ-1 CJ-3 refrer liCiory sarull FIL L L]
BESS JEEP CJ 68-81 covers i C0-8, CH8 and C1-7 modely 158
0596 LAMCW BETA ?Wh\'m.:hthH-‘f"ﬂd §l25%
1354 LANORDYER 55.77 coven 2 2 s & deessl model PTEL ]
CaB] MRVERICK 69.7]1 & eyl 170, 200 ?5@0. " ng S0
BZ11 MAKVERICK 72.77 cowers all modey pha Comet T1-77 S108
LS50 MATOA GLE P72 for ol sear whes! deve models LIRFA
DE17 MAIDA GLE B1-B covery Froml whesi drve modes oy LIFE
D4 MAIDA 71-TH rcudes B4 and Cosmo mode's iowh
9541 MAJDA RIT 75-8] covary ol mosely §lz8d
BI0S MATDA 626 7981 covrn all modely LiFL .
05593 MAIDA BOR, 813 T2. 78 cowery 9l mocdely LIFS
| 746 MERCEDES-BENT 220 %555 coves of mas $1294
BL3T MIRCIOES-BENE ¥50 6558 pus |300NMIG 2200 dessls §10.95
G485 MERCEDES-BEMT 150,280 €5-77 a mocey pet 230 §12.95
0456 WMERCEDES-BEMT £5-73 mchy 2770 230, 300 & deesel madls  §12.99
8308 MERCIDES-BEMI 330, £50 7B fr J305 VAL 300 R 5031295
A459 MERCEDES-BEMT 7470 mchy 730 740, 780, 300 & S §10.93
G430 NERCIFEY MOMARCH T5 B0 cosers i modes § engrey 51095

0532 MERCURTY PEPHYR 78-81 5l modet no turbochue gad 51295
[CFE WG MIDGET SH-80 ol mevaly phus B3 Spevis SA-T1 $12.9%
1730 WGHE MGBET &38| for @ rosdsler & toups madehy LA -1
CEE4 MOWIA, CHEVRGLET 75-80 ohus Astre Startre Saghiwe ‘HEH'
DaTE MUSTANG Wl 05 71 covers ») modet 1195
B2 73 MUSTAMG N TL-TH covers ol 4, V. & VE modely $129%
U156 MUSTAND 79-A3 cower g modein sad sngrai $129%
0551 MOWA, CHEVROLET T1.7% cowers i modes §12.95
TLOT OLDS CUTLASS 70-63 tor ah rese-whesl drise midely. 1293
B4BY OLDS CUTLASS CIERAA 5783 a4 mahy muy Portiac &000 _ §10.9%
58451 OLDS FIREAIA 82 for af models phos other OM Jcan $12.55

G145 OLDS OMEGA 20-81 covers ol mas pha Posilse Prosna
E308 OLOSMOBILE £8 TE covers off B8 and 98 muodels 41208
BE73 OLOSMOBILE 7783 covern 80 BE and 38 modeis $10.95
8273 OPEL £6-75 lor all maniely i GT, Waceti, Marta & 1900 31295
0711 PEUGEDT S04 DNESEL 74 B0 covers all modely §12.9%
TLM PUGEOT S04 §8.7% tor gl goanies enpee modely $129%
(A&3 FIMTD T0-B0 cowers 8l =odes ihe Werouey Boson! 510.9%
0aL PLYMOUTH 68 16 Fury, VP, Gram, Suburan modes §10.95
12959 PLYMOUTH HORIDON 18 852 covaes 2i madsts isc TC3 §12.59%
BOEE PLYRROUTH RELIANT 8183 cowers ol =odely $12895
QA5 PONTEAC 66-76 ail tl-une o2 Bosnevbe, Caislng GF $12.95
BATY PONTIAC 77813 ai %0 wpe nc Bonmewle & Cotslnn IR L]
B?"'." PONTIAC 7i-E] Lebars. GFD, Grand A, Poeen GP Vestoen 51085
B PONTIAL TEMPEST £8.73 ab mals inc G610 Lo Mars $10.88
BEJSWHIHB:W‘!II']II'-'!ILI.’.!-:IJ'KI'III 31295
34 PORSCHE 914 T0-TE 2l modets o 3188 f1298
EI!'I! PORSCHE 924 7540 meery @l moses ine Turta 41298
EOOE PORSCHE 928 TH-A[ sl eoesry 174 §1055
0377 REMALLT LeCar 7581 covers ol madely nc A% 1298
S42% BEMAULT 12 6% 78 covers il mideh s #ofs ring FII8E
O64% BEMALLT 18, 17 Y1.79 coeers af models inc FL TS p IR
OS50 SARE 99 6579 covern # modeh 1258
G613 SAAE 900 7583 eevers 81 msdaly s Torbe IR
BOSE SURARY T2.82 dor ab | 300-1 800, BRAT snd WPV modely :IL’H
A1A9 TORIMO 63-75 o moden ne Flde, Rinters 1w
GB2% TOWOTA CELICA 7181 oovers o maden sscept Supe $1255
a§i2 TOWOTA COROLLA 68823 tor a0 models o Sound trany p kL
1133 TOVOTA CORONA TO-RT rorvert 2l d-cyl maiels SLE%S

8168 TOVOTA CRESSIDN 7357 cowes al madeis §1295
GhE? TOWOTA PCK-UP BH-B2 tor 3l 2.whi dnwe modies $1L95
524 TOVOTA LAND CRUMSER E5-87 coween af mdeh 31298
0523 TOVOWA STARLET B| cowe's ol model Fl1%s
Q576 TOWOWA SUPRA 79-B1 covers @l modeh LIFS )
090l TOYOEA TERCEL BO-B2 covwers ail modely 5119
1200 TRILMPH SPTFIRE B2-81 coven #d models §125%
1015 TRILWPH TRE, TRE, 7. 76 ol modely mc TRISS 1295
8503 TRILEPH TRY T5-8| cossrs all modely FTEL Y
B192 WALIANT 68.76 ok mdhy g Scimp, Sgetie 31095
OERL WEGR 74-77 @l socwin 2 Mol setedl Coamsrth Vags §10.9%
B010 YOLARL T6-80 covers ol modeis, 31095
LIFT VOLKSWAGEW BEETLE 5467 af maly it Earmann-Gha 51293
Clad VOLNSWRGEN BEETLE 68.77 wi mah e WirmannGha 512185
E300 WOLHSWAGEN RABBIT "5E57 gan & devisl plos pegh-up §12.8%
2X5e VOLKSWAGEN SOR0COD 75 &7 coven gas & deae rocen. 51295
BRI WOLNSWAGEM JETTA BO-B] gas ssgne + oifed W modehy  §12.95%
LI25 VOLKSWAGEN BUS &1 79 af comper, viem, transporter =i §12.9%
G526 VOLNSWAGEM YARAGOM B0-0| cowrd 3 models §12.9%
GLe3 RGEM TYPE 1 £2.73 bor sgeareiach, famacs $12.9%
GTTA VOLKSWAGEM 411, 417 6R.74 covery @l moden §1285

ET4H VOLKSWAGEM DASHER 7475 coerry @l model
LTSS VOULWO 142, T4l 145 &6 72 for gf modely mc 5 4 £
558 WOLVO 164 68-75 far ol midety mc bes mpchon
I7TE VOLVD 242, 244, 248 T5A7 cowers o modes
BIE1 WOLVD 264, 365 covers 8l madels

Ciry !
St Zip

Books shipped to all parts USA/Canada [US Dallars]
O | enclose full payment (check or maney order)
Charge CAmerican Express CVisa CMasterch

Acer. No
BODK =

Enp. Cate

TOTAL

OTY. [PRICE EA.

o |
A (O |

PLEASE PRINT  Postaga/handling § 3100
NAME & ADORESS TOTAL §




Overstock Sale

Famous South Bend Industrial
Quality Metaltuming Lathes

10" SWING,
BENCH OR CABINET HDDELS
Tumn precision pars for models, prototypes;
cut up to 48 rent thread pﬂm rnake

raplacamant pars for tools. aqu

much more. You'll get industr prﬂmmn
and ruggedness with hardened and ground
bedways and 12 sasy-lo-change speeds,
now at a special one-time price! Includes
motor, control, one-yaar waranty.
BENCHMODELS: 3% bed—was $2744, NOW $2195,
4% bed—was S2790, NOW 52232

CABINET MODELS: 31%' m—-'u $3271, NOW
$2677. 4'%' bed — was 53335, NOW S2668

|; 1l.n"l“‘.‘..nﬂl.ua:::l::uq::‘taaﬂ

IMMEDIATE DELIVERY
Phone collect to placa order, 1-219-280.2253,

Sl Sown Seng

400 'W. Sampla Straed, South Band, IN 46625

| than similar-sized conventional cars),
| extensive use has been made of light-
| weight, high-tech, high-cost materials.
| The wheels, engine block, intake mani-

WHATS REALLY
HAPPENING IN HOME
- SATELLITE TV?

s T v SATELLITE
TELEVISION
MAGAZINE

A monthily of 140-plus pages, has all you need
to know about whare to find aquipment, how it
parforms, how to install it, legal viewpoints, &
Industry insights.

® $24.95 pearyr. ({12 monthly issues)
MOMNEY BACK GUARANTEE |1 not satislisd.
Kaep first issus with our compliments.

& £2.00 for Sample lssus

If you already have a dish, then you need

OnSat

AWEEKLY SATELLITE TV PROGRAMMING GUIDE

# Weakly Updated Listings
# All Scheduled Channels
#« Complate Movia Listing
#w All Sports Spacials

* Prime Time Highlights

® $39.00 per yr. (52 weekly issues)
® 51.00 for Sample Copy

Visa" or MasterCard' accepted (subscription
ordars only). All prices in US funds only. Write
for foreign rates.

Send this ad along with your order (o

STV/OnSat
P.O. Box 2384 - Dept. PM
Shelby, NC 2B151

| thin coating of iron—rather than made

CAR OF THE FUTURE
{Continued from page 134)

The steering knuckles, though steel,
are elegantly slim castings made by the
lost-wax process. Hydro-pneumatic
struts replace the springs and shock
absorbers. The all-plastic, sealed-beam
headlights are feather-light. The alumi-
num chassis panels, bonded together
with epoxy,. require less than 500 spot
welds to hold the aluminum in position
while the epoxy sets, instead of the
conventional 4,000 welds. Conscien-
tious Volvo even uses a polyurethane
film on the external body surfaces be-
cause it creates less pollution than
painting.

Dri e ;

Direct injection is used in the diesel

combustion chambers to improve fuel

via a three-way effort to save weight,
improve engine efficiency and cut asro-
dynamic drag. The Cd is 0.25 to 0.28,
far better than anything on the road
today.

The LCP diet

To pare the LCP's overall weight to
1,555 pounds (300 to 600 pounds less

fold, rear subframe, suspansion A-arms
plus the transaxle and clutch housings
are made of magnesium, which is one

ROOF SUBFRAME
INTERIOR INSERT ————

PLASTIC HOOD ASSEMBLY b

TRIAMGULAR
TUNMEL FOIST

DRIVE TRAIN SUBASSEMBLY

The LCP 2000 could easlly be mass-produced. Drive train and rear suspension subassem-
biles are bolted In from below. Pre-assembled interlior goes In before the roof s installed.

third lighter than aluminum. The chas-
sis platform is aluminum, as are the
brake discs, drums, calipers, master
cylinder and power booster body. The
aluminum drums and discs are plasma
sprayed on their wear surfaces with a

efficiency, in place of the quieter pre-
chamber designs preferred by most
auto makers. To absorb unpleasant en-
gine vibrations below 1,500 rpm, an
extra counter-rotating flywheel is.
mounted at the front of the crankshaft.
This, of course, adds dreaded weight,
s0 the starter and generator have been
combined in one unit reminiscent of the
old NSU Dyna-start system (see Auto-
motive Oddballs, page 118, Feb. ‘B4).
Various fusls have been used in the

{Flease tumn to page 138)
POPULAR MECHANICS = JUNE |934

of cast iron.

Strong, lightweight plastics are used
for the body panels, side and rear
windows and the gas’brake/clutch ped-
al assembly. Door arches and motor
mounts are made of carbon fiber.



In’72,1 drove this
car to Lauderdale for
Spring Break.

The girl | caught
staring at it married
me the next year.

Do you think I'd use just
any motor oil?

A '72 Blazer, raised on
Guilfpride”

To this day, my wife swears
she married me for it. So you
could say | have a stake in keep-
ing it running right.

Which is why there was
Gulfpride in the crankcase back
then. And why it's still there now:

Of course, after |2 years,
you can bet this car has had its
share of dents and dings. What
4x4 hasn't? But for all the rough
road work ['ve put it through,
the engine still purrs like a kitten.

- So I'll keep changing the oil
every couple of months. And I'll
keep right on using Gulfpride.

After all, my wife says she'd
leave me if it weren't for this car,

| know she's
kidding. But still, @%
I'm not taking any OW4O
S=
WHENIT'S -
A MATTER OF PRIDE.
Geta $2.00 rebate when you buy 5 quarts

of any grade of Gulfpride oil. For details,
kool for Gulfpride displays at participating

/ Sh%"\ v B sy o
Everything we do makes dr'f*:ibe!term
' et
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UICKSILVER M CAR OF THE FUTURE
MO FASTER LLTRALIGHT MADE IN THE WORLD® (Continued from page 136}

LCP cars, including very low-octane
gasoline, diesel fuel, sunflower oil and
rape seed oil. (Rape is a small flowering
plant—Canadians call it “coiza.” It's
become an important cash crop because
of its many commerical uses—from
animal fodder to fuel oil. It is related to
the mustard plant.)

The running prototypes all use five-
speed manual transaxles, but a continu-

{:_' |

ety

. ously variable transmission (CVT—see
The incredible 1984 MXL is herel page 70) is being developed with an
Flying the MXL |3 pure excitement. It has been engineered to the ultrawide ratio spread to make it the
mast exacting standards and s stressed to a legitimate & G's equivalent of a seven-speed manual.

positive and 4 G's negative. Like all Eipper aircraft, the 1984 MXL
has undergone exhaustive structural and dynamic testing and is
backed by our exclusive six month Customer Protection
Warranty.

Built with the pilot in ming, the MXL 5 the most maneuverable
ultralight In the world. It sports full span ailerons, foot pedal
activated rudder for conventional 3-axis control, a strong 34 hp
powerplant and & short span, low dihedral double surface wing.

1D Jocddi-

“In 1984, the best
Is getting better."

To find out how you can
become a part of the Quick- ™ - . . |
silver legend, send 56 for @ g | e
complete brochure package or i
contact the factory for your,
nearest dealer.

“Reg. F.AR. Part 103, Special flight
training required. Mot desigred far
entry level Might.
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peppy performance, adequate comfort.

| This should give even better fuel econo-
my. Project engineers feel that the LCP

" :
Better tbanp ogging, Swimmi or Cycling... 2000 eventually be coaxed up to
L 3 j CEInE ng or Cycing EFPA c[:iat;'la’lﬂghwayf Eg\uﬂs of '?lﬁllflﬂ[}

! . with a combined fi of 83 i
s ordicfrackl| it

CRX, gets "only” 51 mpg.
Although the LCF cars are small by

JHIIESE_ fotal M_ United States standards, they do not
Aerobic Exerciser scrimp on modern coovaniances. A cec
Duplicates X-C Skiing for the D L
Best wav to Fitness _haybna{smm of mechanical locks,
ay The driver's seat, pedal cluster and
steering wheal are individually adjust-

{exrmly exercises the Large leg muscles and aso adds 2 2
Inmu?lm[ uppcrbod??mcsiﬁc. Higher pulse rates, able. m graphic LFD Instrumant pud.
nccessary for building fitness, seem easier 1o attain moves in or out with the telescoping
because the work is shared by more muscle mass. steering wheel. The car has full ventila-
Even Better Than Swimming tion, an AM-FM radio, rear window
NordicTrack more effectively exercises the largest wiper and power windows (actually

muscles in the body, those located in the legs and g ..
_— _ . buttocks. When swimming, the body is su little “'toll hatches' at the bottom of the
c‘ﬁ“““”"}'ﬁ"“ﬂmﬂl_fﬁ D?‘-‘h‘FT‘W‘“W?” by the water, thus preventing these muscles from fixed side windows).
as the most perfect form of cardiovascular rcisc — heing effectively exercised. The stand up exercisi ; . ;
for both men and women. Its smooth. Auid. 1wl Pq;ilf'mnm the N mmﬂ;kmhm“ﬂpmmmﬁ Despite the car’s light weight, Volvo
bady motion oniformly exercises more muscles 50 exercises these muscles. has net ignored traditional safety con-
higher heart rates seem casier 1o atttin than when 4 proyen High Quality Durable Product cerns. A massive triangular “tunnel

jogging or cycling, N kclosely simulates the i :
wm“ﬂf}ﬂﬂi ;’fg‘:;ﬂ;ﬁ?ﬁ; e ame  NordicTrack isin its Tth year of production. Nordic- joist” runs from side 1o side between

cardivascular mﬁumu-mding benefits—right  Track is quiet, motoriess and has separately adjust- the front and rear seats to protect the
in the convenicnce of your home, year ‘round,  able arm and leg resistances. We manufacture occupants in a crash and also to house
Eliminates the usuil barriers of time, weather, and scll direct, Two year warranice, 30 3
chance of injury, etc. Also highly effective for weight  day trial period with return privilege. the fuel tank and battery out of harm's
control ' = 1 ! way. Although the tank holds only nine
Folds and stands on en v

More Complete Than Running to require only 15" x 17° gallons, th_e ca_r’a extraordinary fuel
NordicTrack gives you 2 more complete work out- slorage space. economy gives it a range of well over
conditions gmh upper body and lower body 500 miles between fillups.

Although the LCP is only a concept

ey bes at the same time. Fluid, jaress motiondoes  Cald o werfle for, ‘a
ot cause joint or back problems. FREE BROCHURE A : i
More Effective Than Exercise Bikes Toll Free 1-800-328-5888 £ car, Volvo has given serious consider-
NordicTrack's stand-up skiing motion more uni-  Minnesota 612-448-6987 ation to its practical production. Parts

P51, 124PM C h WM
I J2AEN Conifiie Court, Shisa, S 5E 310 133 POPULAR MECHANICS « JUNE 1984




suppliers have been located in eight
countries (Budd and Alcoa are Ameri-
can participants in the project). A mass-
production scenaric has been carefully
thought out: two subframes carrying
the rear suspension and front drive
train can be built on separate assembly
lines and bolted into the chassis plat-
form from below, The preassembled
interior is dropped into the platform
from above, then the roof is bonded in
place and plastic body panels attached.

Volvo figures that the payback period
for an LCP-type of car will be two to
three years, That is, fuel savings will
make up its extra cost in that time. Its
corrosionproof design should give the
LCF car a long life and high resale
value. In addition, there is a cost bonus
of about 20 percent due to all of the
recycleable materials used. Eighty per-
cent of the materials in auto batteries
are recycled so why not the whole car,
says project manager Holf Mellde.
Driving impressions

A test drive in the LCP 2000 reveals
that a few sacrifices have been made in
the name of fuel economy. It is a small
two-seater that can carry 35 cu. ft. of
cargo or two rear-facing passengers,
but not both. The brakes on this rough
engineering testbed were a hit spotty,
and the engine’s noise obtrusive. The
combination of a bouncy ride, the rear-
ward view of passing scenery, subtle
distortions in the plastic windows and
the odor of burned rape seed makes the
rear passengers wish for airsick bags.

Most of these bugs could be over-
come in a production model, except for
the backwards seats, although they
don't seem to cause problems in big
station wagons, save for headlight
glare. Volvo views these as “occasional
seats,” pretty much for emergency use.
They're much better than the back seats
in many 2+ 2 sports cars. Basically, the
LCP 2000 is a two-seat wagonback
grocery-getter/commauter car.

Within these limits, the LCP is a
viable proposition. Its fuel efficiency is
fantastic—right up there with the freak-
ish contraptions from Shell Mileage
Marathons. Performance is unexpect-
edly peppy, with O-to-60 times of 11
seconds and a top speed of over 110
mph. Ride and creature comforts are no
worse than in many little econocars,
and better than in a few bestsellers like
the rear-drive Corolla and Chevette.

Volvo has no immediate plans to
produce the LCP 2000, but many of its
lightweight components may find their
way into the company’s more conven-
tional sedans and wagons, helping to
improve their fuel economy when the
world is ready for such things. And if ol
supplies are cut off again in this centu-
ry. AB Volvo has the situation covered.
Let ‘em burn rape sead! ™
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The tool that changed the
nailing habits of the
DIY world!

a staple

~ wherever you'd

drive a nail!
Faster...Easier...Better!

aching for a staple gun inslead of a
around the house! Why7? Becausa
one SQUEEZE shoots a sirong { 3 .-rnanrJ staple in the exact spot desired in
less than 1/10th the time it fakes 1o dr nail! And one-hand operation always
leaves your other hand free to hold material for a faster, r ar, more professional job!

h.arn rrh:-r 'n'hl'l'lﬂ'l.l'EI' 1he-rf- is a 1a 'il &

In the world of stapla guns, the Armow T-50 Staple Gun is truly an American quality tradition.
It's the staple gun with a proven repulation for long life , rugged durability and dependable
trouble-free performance. A reputation that is recognized and respectad the world over by
do-il-yoursellers as well as prolessionals.
Use Only Geowine Armow T-50 Staples for Jam-Proof Perfarmance. Accep! Mo Sobstilutes.
Made in America to the Highest Standards of Quality & Excellence.
Availsble at all leading Hardware, Home Canter & Discouni Department Stores Everywhern,

; Hrrow ERETENER [COoMPANY [NC. ;
N
271 Mayhill Street, Saddle Brook, N.J. ufﬁﬁzfm,_,.f
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This camera really gets around

Globuscope camera is a new and nifty device that gives

an almost 4007 field of view. It synchronizes a revoling siit

on the cutside of the camera body with an "orbiting” wide-angle

lens on the inside. Best of all, it uses ordinary 35-mm film you
can process almost anywhere.

As the lens rotates and the film moves, the slit acts as the
camera shutter, The supply spoc! unwraps the film through the
fikm guide behind the lens where the shutter would nomally be.
During exposure time, the film is fixed between the spools. As
the camera rotates, light enters the sliit for a presel exposure,

and then each of eight frarmes is wrapped onto the takeup spool,

To set up the mechanical motor, you simply wind the handle,
which in tum winds a ribbon spring motor and engages the
camera's one-way clutch. When you take the photo, the motor
gives you exposures of Yz of a second or e of & second. MNote
how sharp our ice rink photo is—it captures the skaters in motion
and doesn't blur the action. Our first use of the Globuscope was
unsuccessiul—the photos did have a blurmed ook, But once we
leamed how o use il, the camera worked perfectly.

The Globuscope has no viewfinder—you focus it and frame

Ea—
MARINE

e
AUTOMOTIVE

INCINERATOR

HOLDING TANK

Productlion car [top] pulls rolling-resis-
tance rig |above), which simulates terrain.

A real dragster

Mer:sades-ﬁenz has developed a

“rolling-resistance trailer” to mea-
sure the effect of different kinds of roads
on tires. The trailer also is used to test
new suspensions and braking systems.
A production-model car pulls the trailer
on a flat. Driving resistances on the
pulling car are compensated by the
trailer's independent computenzed mo-
tor. By adjusting the trailer's roll, the rig
measures resistance as if it were travel-
ing on different kinds of terrain.
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Fired-up chemical wastes

mefica's first seagoing chemical
waste disposal plant—the %37
million Apollo l—is undergoing tests this
summer off the New Jersey coast. Offi-
cials atthe LS. Environmental Protection
Agency hope the ship will provide an
important solution to the nation’s growing
chemical waste problem.

The Apollo | holds liquid chemical
wastes in a refatively safe liquid nitrogen-
cooled tank. The waste—generally chio-
rinated organic chemicals used in soi-
vents and petrochemicals—is then
pumped at sea into a pair of incinerators

-

fired-up to over 2,000°F, Upto 70 gallons
of waste are destroyed per minute. The
heat itself reportedly destroys about 99
percent of the chemicals, creating hydro-
gen chloride emissions that will be ab-
sorbed by the alkaline content of the sea.

The chosen incineration sites, about
50 miles off the coast, are deemed envi-
ronmentally clean by the EPA. Equip-
ment aboard the Apolio | will measure
any change in the chemical content of
the air or sea around the ship. If early
trials succeed, Apollo | could be the first
in a large fleet of incinerator ships.
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PHOTO

BY MARTIN LOLES GARDILIN

your photo according to whene you stand with respect to the
subject. The unit will rotate as long as you keep the one-way
clutch disengaged by depressing a bufton on the camera
handle. The aperure control is a thin metallic strip that winds
back and forth behind the lens

After shooting the panoramic view, the usar must instruct the
lab to develop the film in one continuous stip. Then you cut
each photo, which covers B inches of the processed film, For
more information on the Globuscope, write to Globuscope Inc.,,
44 West 24th St Mew Yaork, N.Y. 10017,

EEessaeeey
ENGINEERING

Jack Cermak notes wind on model of Houston's Republic Bank.

Windy city

kyscrapers create an ecology of their own, transforming
wind movements by their size and by the heal they
generate. In recent years, those changes have become
important in the design of tall buildings. Colorado State
University's Fluid Dynamics Lab studied 300 skyscrapers,
and the effects of the study are noted in the final appearance
of the latest big buildings. Seemingly cosmetic changes,
such as street-level canopies, may have been the result of
tests in the Colorado State wind tunnel. Canopies, explaing
lab director Jack Cermak, are effective wind barriers, protect-
ing pedestrians from gusts created in the new environment
The lab builds models of buildings scaled from 1:240 1o
1:600. Smoke blown into the chamber simulates how the wind
will effect the model. which is rofating on a8 computenzed
turntabie.

In the next two or three years, the wind tunnel tests are
expected to have an impact on all new building designs.
Among other things, architects are considering ways to build
foundations that allow for more give in windy conditions

POPULAR MECHANICS = JUNE 15784

Globuscope photo
of New York's
Rockefeller Center
lce rink [abowve)
covers 400°, The

Globuscope camera | CLUTCH —I._,T_Ff"?_
{top right] uses a > (N PULLEY
slit instead of a RIBBON s S
shutter. A ribbon SPRING [ iotininatiy
spring motor s |

wiound by turning |

the handle [right].
Press the trigger
and slit rotates. A 4
;ullt_v moves the

S-mm film.

TRIGGER

f—_— ——
INVENTIONS

PHOTO BY BRUCE W MOAT

HIGH-TECH VEGETABLES

There's a fleld just outside Greeley, Colo., where corn
plants. when they get thirsty, ask a computer for a drink.
The U.5. Agriculture Dept.’s ﬁgrh:ultwal Research Lab
placed “mass flow porometers” on the leaves of selected
plants. These sensors tell a computer when tiny pores, or

‘stomata,” In the leaves close. It's a signal that the plants
need water, and the computer then supplies It.

HAPPINESS IS
DEPRIVATION

The Ova Is the newest
“think tank.” Made of
marine fiberglass with
foam Insulation, the sen-
sory deprivation tank Is
a high-tech place to get
away from it all. The
tank bottom s filled
with water that |Is
warmed to body tem-
perature. Step inslde, lie
down and close the lid,
and all sight and sound,
but not air, is shut out. It
costs approximately 56,000, but athletes and u:m:utlu:s who
use the unit say the relaxation is worth the price.

BY JACK GRAZIER
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Funny wlngs for future airllners

daring new idea in wing design may enable airfiners of the
future 1o fly al suepersonic speeds without the weight,
drag and huge power requirements that make the present-day
supersonic Concorde expensive (0 operate. Known as a Joined
Wing, it actually consisls of four wings, one pair sweeping
backward from the nose and the other pair projecting forward
from the tail, with their wingtips joined together to form a
diamond. The result is a nigid, seff-bracing structure that makes
possible thinner, fighter wings without sacrificing strength,
reducing arcraft weight by as much as 24 percent. The
superthin airfoils also reduce drag.
The Joined-Wing concept, currently under study by the Office
of Naval Research, offers other advantages as well. Unilike a
horizontal stabilizer, the rear wings become lifting surfaces, not
only helping to suppor the aircraft, but at the same time
elfiminating the power-robbing download that's imposed on a

e U
ROBOTICS
Robot feelings

e next generation of robots will let
the operator feel what it's like to lift an
object. That's important if your robot is
handling a weapons detonator or a flask
of germs. Gary Matthew and a University
of Florida team are working on a “load
sensor” system. The operator controls a
robot arm with a remote sensor whose
four motors adjust the feel of the joystick,
This conveys o the operator the weight
and balance of the object. The system
uses two computers—one to control the
rebet and one for feedback.

Editoi: Deninig Eskow

Contribugors. Sheldon M. Gallager. Fran Wenograd
Golgen, CA. Perkin, Jack Monire, Jack Girazeer,
Mark M, Meinerg, Mamn Louis Gacin

142

PHOTO. HERBERT M. PRESS, UNIV. OF FLA,

Operator moves load sensor robot.

corventional tail to keep a plana in tim. Multifunction elevons in
all four wings make possible such trick maneuvers as moving
sideways without tuming, known as direct side force, and nsing
straight up like an elevator while remaining level, called direct lift,
Such versatile controflability could simplify maneuvering in
congested airspace and permit shorer, safer takeoffs and
landings. A split rudder, its two halves fanning out like an open
book, would serve as a giant air brake for kiling speed during
landiings and aborted takeofts,

What's the Navy doing working on a civilian airliner? Actually,
it isn’t. It all started with research aimed at producing a small,
fast, unmanned cruise missile that, with folding wings, could be
fired from a submarine’s torpedo ubes, if this military applica-
tion proves successful, the next step could be a scaled-up,
NASA-sponsored passenger version for high-speed commer-
cial air travel.
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PHOTON BY FRAMNK LLISK

Helicopter designer Frank Plasecki (above, right) introduced the helicopter-powered
dluminum truss (top] that will power a 1 million cubic foot balloon [above, left).

Heavy lifter propped up

which will carry a 1 milhon cubic foot
helium-filled balioon, was rolled out this
past winter. On each corner is a modified
H-34 helicopter that provides extra lift
and steering capabiliies previously un-

known o airships. LT

wen finished next year, it will ift
100,000 pounds of lumber and
carry it in the air for 50 miles. It's called
the Heli-Stal, designed by Frank Pia-
seck, one of the eariiest helicopter de-
sigrers. The Heli-Stat's aluminum truss,

B

ELECTRONICS

FLYING DEW LINE

Maneuvering at 30.000 feet. an AWALCS
plane equipped with a new rig of so-
phisticated computers can code and
decode radio information on enemy
alrcraft and misslles. The Jolnt Tactical
Infarmation Distribution System is the
Defense Dept.'s new “flylng dew line.”
The AWACS craft also are equipped
with special jamming and unjamming
software to thwart the enemy,

SKYSHIP 600 FLIES

Britain’s resurging alrship industry [see!
Airships Rise Again, pa

getting a new surge this summer with!
test flights of the Skyship 600. The craft, |
which has a 1 milllon cubic foot hellum-
filled Kevlar body. can carry & tons of

if| passengers or freight. It Is expected to
LN see passenger duty In Greece in the fall,

The airship’s smaller forerunner, Sky-
ship 500, Is carrying passengers.

92, Apr. 8315}

ROBOT HAND EVOLVES

Some evolutionists say the thing that
separates a human hand from an ape
hand is the human abll to ﬁup
tools. Now robots are ng. MIT's
Kenneth 5alisbury has developed a
three-finger robotic hand. The stan-
dard has been two fingers. The |ointed
hand will let roebots do detalled work.

FHOTO: KENNETH SALISELIRY. AT

GUIDING
ROBOT

Sir Plus Is a
new, 51,400, 200-
pound, 4-foot ro-
bot who works as
a tour guide at
the Palm Beach,
Fla.. Sclence Mu-
seum, [ts ultrason-
Ic eyes keep it
from bumping
Into people as it
fallows an alumi-
num strip through
the museum. It
uzes tiny sensors to feel Its way along
the tape. A pair of tape recorders carry
the robot’s "talk” as it leads people
along, stopping at foil markers that
switch aff its motive power and turn on

ECHAN

| Its vocal function circultry.

A PICTURE IS WORTH ...

British researchers have created a vid-
eo game to teach children how to
speak properly. Pronounce the word
correctly and an image forms. The im-
ages move at the proper commands.

NEW SUNDIAL

Pulsar Time Inc. has Introduced a new
solar-powered watch whose amor-
phous sllicon crystal cells can recharge
In ordinary room light. The charge will
keep It going through the day. When
the watch needs a “deep” charge. no
more than once a week, you expose |t
to sunlight for three minutes. It holds a
full charge for 48 hours.
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WORKSHOP
MINICOURSE

Using a
| spokeshave

| The spokeshave is a special two-han-
dled plane used for shaping and
smoothing irregular or curved surfaces.
It has a wide blade and a short base,
which allows it to follow curves easily.
Spokeshaves are indispensable for
smoothing out ripples and bumps on
edges cut by hand, sabre or band saws.
They are particularly useful for round-
ing compound curves.

The two major types are flat-bottom
and convex-bottorn. The flat one is
maost widely used because it handles
both convex curves in stock and moder-
ate to long sweep concave curves
equally well. The curved bottom spoke-
shave is meant for use on concave
curves with radii as small as 5 in.

Blade projection is the only adjust-
ment made on a spokeshave. This is
done by turming two adjustment nuts
while sighting across the bottom. The
blade should project evenly and
enough to make a fine shaving.

Mastering the tool

You can master the tool easily if you
keep the blade very sharp and your
strokes with the grain. Cutting against
the grain results in lumps and gouging.
and possibly ruined work. Change the
direction of the strokes as the curvature
changes in relation to the grain. You
can't always tell the true direction of
the grain by eye. but it's time to change
direction when the blade meets resis-
tance and begins to chatter and skip.

The spokeshave tool itself only
makes flat cuts. By changing the angle
continuously and making successively
finer cuts, you can form almost the
entire contour. Then, final sanding
completes the curves.

Spokeshaves can be pushed or
pulled, but greater control results from
a pulling stroke. Try both ways and go
with the way that's best for you.

Two final tips: First. spokeshaves
come with or without adjustment nuts.
The ones with nuts are much quicker to
adjust. Second. spokeshave blades are
wider and much shorter than plane
irons. A honing guide may work if your
sharpening stone is wide enough. Oth-
erwise, sharpen the blade by hand.
helding it slightly askew so the whole
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LEVER CAP
THUMBSCREW

LEVER CAP |
SCREY '
BOTTOM |
LEVER CAP |

SPOKESHAVE

FRAME ANCH
HAMNDLES

Trim saw ripples from a curved edge with a
flat-bottom spokeshawve. In this position,
the spokeshave Is pulled toward you.

Stroking against graln produces rough,
gouged area as shown here. It's time to
change stroke direction when blade skips.

Use il guidelines to cut a :hlmf:r,
Position a lamp directly over this kind of

i.iu the convex-bottom spokeshave to
trim a small radius concave curve. A
pull or push with the grain for all strokes.

Uniike bench planes that are used to flat-
or level surfaces, the spokeshave s
used fur contours. That's why direction of
grain necessari on peaks and In
hollows. At these midpoints, you must
change direction of your strokes.

§

[ -y P
Contour an arm for a chair by first chamfer-
ing, then adding guldelines as shaping

blade fits on the stone.—~R. Capotosto | work to make [t easler to see results, progresses. Lise long strokes. i
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OBWPIP gasg'?lrl. You're Now Missing!

Enjoy the TV Fun and Thrills

IT'S EASY WITH NEW! AMAZINGLY LOW COST PARABOLIC

CERTIFIED GRILL PARTS! ANTENNA SYSTEM BRINGS YOU MICROWAVE

Get big savings by repairing PROGA YOUR PRESENT TELEVISION
your old grill instead of buying a AMS 0N e suid
new one. We make parts to fit -
almost any griil Racei i

To find out where you can buy AN SO oy aaks o guler.
Certified Grill Parts in your area: :'i‘lm::r::g 'f“i;’.‘ﬂ" Jﬁaﬁﬂag

CALL 1-800-241-8981 Sfuascacts NOT svaiabs n yaus resen
Ask for Dept. D VHF or UMF channely

§
MICRASAT TV SYSTEMS has bees orgamized DH“I ] 29% B['HPLETE

te make advanced hobby amd experimental FULL SATISFACTION GUARANTEED

microwamve receplion equipment avallable lo the ...

general public at fow cost Dur frs product, THE oy *12"18 ed 1 Creddcasters around the

PARA-20 i 3 high-eficiency paratolic aMennd .. EuREE it 1o your VISh or MASTER CARD ac.

i m EER system (the design maost highly regarded by : i

i EP«I%:[I[SFEEIIEEI:I‘IS broadcasiers and technicians) and matching  CUon | YOU wish

L R ' . = downconverier. It has been precision engineered LATEST DESHGN — OYER 20 INCH MAMETER

e A P N o O S : for simple installation by soyene Mo techmical  Your dish isn't a skimoy 12 or 147 disk .
X knowledge i required and clear, illestrated in- (TS DIAMETER IS & FULL 20.5 INCHES. Constrict-

Hructions assere perfect results ed of spun sluminum with rolled satety oﬂﬁ

OKLY §129.95 COMPLETE — CEOIT CARDS AccEprgr D, With ultra-semsitive probe. It will with-

stand B85 m.p.h. gale force winds. Easily

. : efeal? -
Y# tnn cn:::?m VES. that price (s correct! Only 312985 for mr::d'?::m:: r':c% %Fh;'ﬁm
oy everything you naad incling coble and sl hars- ol ST R “ngar-ringe”
o e maeths 100, y0u Would DA% irpys (30 mode also avallable for extended
hiad to pay twice as much for one of the crudety : i )
bust “catfes can” kits which gave harely vis range receplion.) i may be instalied wherever

resufts when instailed a few miles from the pear- 00 unobstructed “line-of-sight” path from

31 micrewave transmitter and ha 1o be carefs- t”“mlr‘“"‘“ 1 vaiame.

RELIGIOUS, Iy “aimed” directly at the signal soarce Now, IMPORTANT. Fougment afteres s soif OWLY for hume

for only EDUCATIONAL through mass prodection and broad-scale mar- s sigaats MY peofected or restncied by FCE nufes

| g e cae i o 3 i okt o £ i e S ! e

3149995 when you T & ... wirtually 3 miniature copy o the professiosal gwﬁd,;ﬁ::%ﬁ.ﬁwﬂm%ﬁ '-.aé'.';.r-,

— . TR AR LS A anir all 21 -1 ARELEE
buifd it yourself from a CARL HEALD KIT i ' ® NOT SOLD FOR INTERCEPTION OF SUBSCRIPTION TV SERVICE
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PUBLIC NOTICE!

Renowned manufacturer
of top quality electronic
testing devices replaces
a current model with a
newer version!

C.0.M.B. is now author-
ized to liquidate discon-
tinued model at a dras-

——————
HINTS

FROM
READERS

MUST LIQUIDATE
WESTON LGD Digital
VOLT-OHM METER

AT FAR BELOW DEALER COST!

— CTORY NEW! FACTORY PERFECT! [ (Gl ReicL T
Includes informative | License plate prop
30-page manual. Precise,

[
gasy-lo-read | L
LCD digital " :

readout!

-----

_J

If the gas cap on your car is hidden
behind the license plate, you can re-
duce the chance of skinning wour
knuckles when filling the tank by using
a license plate prop. The prop is a s X
¥s ¥ B-in. piece of plywood and a s %
s ® 3-in. piece of sheet steeal.

Bend the steel in a U-shape to fit the
piece of wood and bolt the parts togeth-
er with a '4-in.-dia. by 1l-in. hexhead
bolt centered 51 in. from one end of the
prop and centered 'Ys in. from the ends
of the steel

Bolt the bottom of the steel U to the
license plate cover with a "/s-in,.-dia. by
Ha-in. bolt and use a lock washer. The
prop must be able to swivel out of the

Ideal for professionals and do-it-yourselfers!

Waston products are highly respected by professionals for superior quality
and advanced technology! Here's a factory-perfect testinstrument that car-
ries on that fine tradition. This Volt-Ohm Meter is ideal for field service, re-
pair shops, laboratories, classrooms and hame handymen. Use it to check
all types of circuitry problems and elecirical functions. way when the plate is closed.

EASY T USEl Turn range control knob to ane of five functions: Low Volts, :J“mhlﬂf“r""l"'l e s —Ear! Greenlee and Rod King

Volts (AC/DC). Continuit I‘T:u Resistance or Diode Test. Connect test leads 1o {AC, DC). Low Volts |
desired voltage points. The display quickly shows precise measuraments!  [AC), Continuity, Re-

Multi-rangs functions

sistance, Diode Test|

EASY TO READ Large, high contrast LCD display. For any improper measure-

ment condition, the display alerts you by FLASHING! Manufacturer's
HEAVILY ;gﬂmrém F%S“&é aga ??arlusi prﬁmwd against voltages as  Suggested Retail
high as 750Y AC or 1 . Casing is shock,

grease and waler-resistant lor added protection. * g ’1 59 .9 5

# Auto ranging for easy hands-off ocperation. N

Auto sensing and indication of mixed AC/DC
signals. Auto “zeroing™ and polarity.
» Lab grade 0.1% DC accuracy. AC accuracy. 1%,
# Input impedance: 10 megohms.
# Continuity and dicde test functions with besp
tone for low resistance or forward voltage drop.
* Built-in measuring jacks. Fully satety insulated.

OUT THEY GD AT ONLY

= All functions use same test leads {incl.) and in-  Thick lestherane case Prica w to change
put jacks. No changing of connectors! inciuded, with comven- -rmm
= (Iperates on S-valt battery (included). fant bait loop. "'*“""“"‘"‘m
2 Year Limited Warranty [c.0.m.B. Co. / Li:!ulldl'lnu lhpi F-564-62143 ] o :
| 14606 28th A EE441 By gripping a bar clamp firmly in a
Sand — Volt-Ohm Matan|s) ot S58. Wll-uhpluﬂzﬂ SAC ] . & 80 2
'L-"_'"J -@] = mm g, (Alow 3.4 i, J:lf nch vise, you can pmduu_f a conve
iv-rp Add aw-hnnup..dh:m m--::u-n.] nient holder for long workpieces such
f-rl-ﬂtﬂ-lfdmbmmui-rbr O My check or money ordar is anclosed, [Minnesots resi- : i - ¥ i B =0y
phons. 24 hours & day, 7 diys & weak | mu b i i ok { as stairway and furniture spindles, or

Toll-Free: 1-auu-32m| Charge my: I WiSA [ MasterCara® CJAm. Ex. [ Diners Club contoured furniture legs. This makes it
H bury signal, or H no snaver, colt Acct, Mo, Exp easy to sand, apply finish and polish or

| ada shows a wax-finished spindle from an
Citr antique fireside cot being polished with
S1ats e a tapered felt strip cut from an old

Phone hat —Walter E. Burton
Sign Here ’
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Camera Is set for minimum use of room lens. All lighting Is away from subject to avold ghostly appearance.

Create Your Own

Made-For-TV Movie

Shoot fast—by July 1—and you can submit a screen
test for Stanley Kubrick’s new film.

BY FRED YAGER; Photos by Frank Lusk

video bug has bitten America to

the point where industry sources
say one family in four owns a video
cassette recorder system. The lure is
movies without commercials. But
there's a growing number of video
users who have replaced their motion
picture camera with a video system.
The picture quality may not be quite as
high, but the cost of video is very low
and you can edit film as you go.

And now there’'s an added attraction
to shooting a home video drama, but
you have to act guickly. Stanlay Ku-
brick, director of films like Dr. Strange-
love and A Clockwork Orange, is look-
ing for some new talent. Specifically,
he's looking for a few good men to play
Marine Corps recruits in his upcoming

Lights.' Camera! Action! The home

POPULAR MECHAMNICS « JUNE 1984

film Full Metal Jacket, which is based
on the novel Short-timers by Gustav
Hasford. Anyone who thinks he can
play the role of a Marine in the new film
is invited to send a screen test to
Kubrick. We'll give you some tips on
shooting your entry, and then give the
details on submitting it at the end of this
story.

Owur tips come from professional cast-
ing directors and video-drama direc-
tors, and you can follow them with
ordinary video equipment. We used a
Panasonic PK 872 VHS and a JVC 2650
VHS recorder for one screen test. We
made a second test with a Sony HVC
2400 Beta camera working on a Sony
SL2000 deck. If you can get a battery-
operated video recorder, use it for any
outdoor shooting. You'll have enough

work to do just setting up your shots
without having to trip over extension
cords.

We did all our cutdoor shooting with
the Sony. It was portable, ightweight
and easy to use, but had one major
limitation: You can't play back what
vou've just shot. That makes editing
veary difficult. (Manufacturers in the
VHS camp are about to introduce one-
piece carry-corders with playback func-
tions. But these will use a minicassette
which limits recording time to just 20
minutes).

Lights ... camera ... action and
sound. These are the four elements of a
movie. Without proper lighting, you will
not have a movie. While most new
home video cameras will operate in
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CALL 1-800-824-2408 T0 ORDER
THE WHISTLER SPEGTRUM. THE RADAR REGEIVER
RANKED NUMBER ONE BY MOTOR TREND MAGAZINE.

Theres only one reason to buy an%.'
detector: Early, accurate warning of police
radar. And that means you want the most
sensitive radar receiver on the road.

SPECTRUM TOP-RANKED

Motor Trend, ﬁuguat 1983: “The
Whistler® Spectrum ™ resides at the t
of the list., ﬂ world-class radar detector.”
Autoweek, November 1982: “The
Spectrum is the most sensitive radar
detector Autoweek has ever seen...
gorgeous... [f Pininfarina designed radar
detectors, the new Sp-ecnum would fit
right in its portfolio.”
tesing places i (pectyum) oy about 50
i 25 it m) only about
feet ]J'Ehpind the Escort in highwiy use, an
impressive feat. City use is another matter
altogether, Whistler has developed a truly
useable circuit that ow rrnsan}rumer
detector, including the
331,000 Truckers: Mere American
Lrur:kers and other professional drivers
choose Whistler over all other s radar
detectors. Why? Consistent performance.

WHAT MAKES SPECTRUM
SO GOOD?

High performance means sensitivity to
radar signal level strengths below -90 dBm/
cm2. Quadradyne® (patent 4315261 ) cir-
cuitry puts Whistler Spectrum well beyond
high performance, 1t's sensitive to radar
levels of ~103 dBm/cm2 in the K Band.
And an alert -111 dBm/cm2 in the all-
important X Band (the frequency used
by about 80% of the speed radar svstems
operating in the 1.5, today),

What does that mean? S comel-
sively detects all police radar. Stationary,
moving, trigger—even radar. On the
straightaway—from behind—over hills and
around curves. If there's police radar in the
area, Spectrum lets you know—long before
the radar can sense you.

EXCLUSIVE FILTER MODE™

Sensitive receivers also detect microwave
mntrusion alarms, which are particularly
frequent and annoying in urban areas.

Most receivers solve this problem with a
“City" switch, which reduces the sensitivity
by as much as 15 to 20 dB. (So a two-mile
mn%fism&ucedmiessthan Vs mile. You

t

ight as well turn it off!)
mgped.mm's, exclusive Filter Mode™
maintains full sensifieity. The filter simply
cha.ngﬁ the way Spectrum alerts you.

Spectrum flashes amber and emits a single
tone once every ten seconds, until the
signal strength exceeds -05 dBm/cm?2.
Then the system aufomatically overrides
the falter Displaying a flashing red light
and giving off an urgent, geiger-effect,
high-frequency tone.

POLLUTION SOLUTION™

Several imported radar detectors te
a signal on the X Band and K Band
Cies, cause most radar detectors m
“falzse" —but not Spectrum.

Thanks to the patented Pollution Solu-
tion,™ Spectrum can tell the difference
between a polluter and police radar. And
then block polluter signals, while maintain-
ing maximum range at all imes.

TWO MODELS:
DASH/VISORANDREMOTE

The Dash/Visor Model Specirum,
maasxmméng 5.5' X 3.’.-'51' :]4.:';-'_. is
portable and compact. It plugs into
the cigarette lighter socket, and mounis
on dash or visor. [t quickly remeved
for use in another car, or to t theft.

Whistler took all the performance of the
dash/visor model—then hid it. With Spec-
trum Remote. The weather-proof recerver

iz hidden from view. [t’s installed behind
your car grille, or in any
small (6.25° =
45" x1 H?IE )
Space n
front of your car.
The console T
measures just 1.8°
¥32" %2 and
fits handily in, on, or under the dash. (It
takes about a half-hour to install the
Spectrum remote. After that, you're in
operation every time you turn on the ignition.)

Every Spectrum unit is rigorously per-
formance-tested before leaving the factory.
And each unit is backed by a hmited, one-
year parts and labor warranty.

30-DAY NO-RISK TRIAL

Spectrum

Heminle

Order your Whstler Spectrum dash/
visor or remote— from Direct Response,
Inc., for just $255 cor cmflt'.-tl:

For fastest delivery, call toll-free 1-800-
824-2408 and use your VISA or Master-
Card. (In New Hampshire 603-B86-1310.)

If you prefer, write to Direct Response,
Inc., 472 Amherst Street, Nashua, NH
03063, Tell us how many Spectrum units
you'd like, and specify dash/visor or remote.
Send us your name, mailing address, and
daytime telephone number. Along with
your VISA or MasterCard account number,
expiration date, and your signature. Or, en-
close a check or money order. (Please allow
15 additional days for personal checks.)

Either way, your satisfaction is guar-
anteed. Try the Spectrum for 30 days. [f

it's not everything we say it is,
return your Spectrum for a full
unquestioned refund.

 FREE TRAVEL GUIDE
ANDMAPLIGHT

#  (Order now, and we'll send
voua Rand McNally Road Atlas
& Travel Guide, free.
This full-color, 96-page guide folds upinto
its own carry case, and has a pocket map-
light. It's our gift to you with any Spectrum
order. This offer is good only while supplies last,

soordertoda¥.  DiAECT RESPONSE, INC.
1-800-824-2408

Spectrum
Db\ nor



YOUR MADE-FOR-TV-MOVIE
(Continued from page 147)

very low light, results will be far from
optimum. Low-light pictures are grainy,
with pale color and deep shadows.

To get lighting that appears normal
you have to use artificial lights. Too
much light such as a direct spotlight
will wash out the subject’s face, making
him look like a suspect in a police line-
up. Too little light, and ail you have are
shadowy silhouettes. Light that is too
spotty will confuse the camera’s auto-
matic light level circuits, resulting in a
blacked-out background.

We used a $50, 600-watt quartz
home movie lamp. We bounced the
light off the ceiling, preducing the dif-
fused effect and allowing for just the
right blend of light and shadows.

Make sure the eyes of the subject are
lighted. Often, when you use only avail-
able overhead lights, the eyes are shad-
owed. The eyes show life, and without
them you might as well be taping a tree.

Next, you have to decide where to
place the camera. Whenever possible,
use a tripod to keep the frame steady.
You'll want to experiment with differ-
ent angles and composition.

Set up your shot, look into the small
monitor in the camera to see if that's
what you want and if it is, shoot it.
Always use the monitor to determine
the shot and not what you see over the
top of the camera.

As an example of using angles for
mood, in our screen test our subject was
playing a Marine recruit looking up at
his drill instructor. Therefore, we shot
down from a high angle to give the
fesling of intimidation.

Test the lense range

As for distance from the subject, test
the range of the camera zoom lense and
then set up accordingly. Avoid the
temptation to overuse the zoom, since
constant zooming becomes distracting.

If there is a lot of variation in terms of
distance from the camera, focusing
could ba a problem. The cameraman
will have to “follow-focus™ to keep the
image clear. Run through the action a
few times and you will be able to
anticipate foous changes.

This leads us to the action part.
Action is everything that happens in
front of the carnera, including all motion
and dialogue. It should be blocked out
and rehearsed before you start taping.
Blocking out action simply coordinates
camera movement with the subject's
movament.

Then there are things that even pre-
planning may not prevent, which leads
us to the sound element of “‘movie-
making.” Since you will want to hear
your subject as well as see him, sound is

POPULAR MECHANICS + JUNE 1984

Inexpensive home mowvie light

Outdoor shooting (top) is done with a battery-pack setup to avold wirl
|above, left] is a must for Indoor shooting.

ems. An
lavalier mike

[above, right| is preferable to the one that comes with the camera rig.

just as important as light. But some-
times it is harder to control.

Unless you are shooting an extreme
closeup, do not use the microphone on
the camera. It picks up too much room
noise and the subject's voice will be
muddled, echoed and hard to hear. Use
an auxiliary mike such as a simple $20
lavalier or the kind that comes with tape
recorders. Wireless mikes range from
about $30 to hundreds of dollars.

If you do not want the mike to be
sean, either you have to hide it on the
subject, which is what we did, taping it
to the inside of his shirt and running the
cord down his pant leg, or you can rig a
boom mike overhead and out of the
in the shot, you may have to use a boom.
Just remember that the closer the mike
is to the mouth of the subject or sub-
jects, the better the audio quality.

Now that you have taken precautions
for the best sounds, be prepared for

outside sounds you can't control. Holly-
wood studios have expensive sound
stages that control this sort of thing.
Shooting in your home, you will just
hawve to work around it.

Somea of the sounds we had to deal
with were a hungry cat, a telephone
ringing and a siren. These things hap-
pen. Sometimes you can use them as
sound effects. But most of all, they
reinforce the versatility and economics
of using tape. If you have to reshoot,
and you probably will, just rewind and
tapa over the mistakes. Or, you can
keep on shooting and later edit out the
mistakes with a video tape editor.

We did both, editing in the camera as
we shot and then later on a Chalange
tape editor loaned to us by Hammacher-
Schlemmer.

Editing after shooting always in-
volves two VCHs. Use one machine to
dub desired tape sections to the other

(Please Tum o 150
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FREE BROCHURE
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YOUR MADE-FOR-TV MOVIE
{Continued from page 149}

deck. You can’t simply cut and splice

videotape the way you can film.
Whether you are shooting a screen-

test or your own movie, here are some

other tips:

B In the beginning, keep things sim-

After any tape editing that Is necessary.
get your screen test in the mall by July 1.

ple. Use an uncluttered set for the
audition. It's you Kubrick wants to see,
not your living room.

B BEe natural. That means don't over-
act and try not to use cue cards. When
you watch live TV, you can usually tall
when someone is reading a cue card.
B Even though the screen-test calls for
about five to seven minutes of tape, it is
still cheaper to buy a 120-minute tapa
than a 30-minute cassette. This is be-
cause 120-minute tapes are by far the
largest sellers and competition among
dealers usually keeps selling prices low.

Now you're ready to shoot Stanley
Kubrick's screen test. Remember, you
hawve until July 1 to mail it to London. All
you need is a '/z-in. VHS or Beta tape set
at the fastest recording speed for the
best video quality. Wear a T-shirt and
pants. Begin the recording session with
a three-minute action scene of your
choice. Then tape about one minute
talking about yourself and your inter-
ests. Next, hold up a piece of paper on
which you have printed your name,
address, phone number, age and date
of birth. While doing this, say the same
information out loud. Finally, do a close-
up, a full-length shot from a front view
and left and right profile.

Stick a label on the cassette with this
same information and airmail it in a
padded bag to Stanley Kubrick, Warner
Bros., 135 Wardour 5t., London, WIV,
4PA, England. The audition must be
postmarked by July 1.

Make sure you write "'magnetic video
tape” on the outside of the bag to
protect it against accidental erasure.
Unfortunately, the film company can't
returmn any of the tapes. And . .. good
luck! ™
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A workbench kit

Making anything from a kit is a savings in labor cost. |
Shopsmith has come up with an additional way to save |
money on workbench kits. The company offers three
models that include specialized hardware, legs and acces-
sores, but not the wood. By supplying the wood yourself,
you save on shipping costs.

The three kits available include the Do-It-Yourselfer,
the Cabinetmaker and the one shown here, the Pro
Cabinetmaker. A feature | partcularly like is the disen-
gage mechanism in the 8-in. vise. A tUrn or twWo counter-
clockwise and the screw releases the jaw for quick
adjustment. A turn clockwise and the jaw is again
engaged to clamp the workpiece securely.

The hold-down clamps are designed for quick mounting
at various places on the benchtop or front and front left
leg. Also included in the Pro kit are 18 rugged. plastic,
small-parts drawers and a 36-in. ool rack,

The Pro Cabinetmaker bench is priced at about $275.
plus shipping, the Cabinetmaker at about $179., and the
Do-It-Yourselfer at about $125. Only the Pro includes all
the accessaries shown here. For details and more informa-
tion, write to Shopsmith, 6640 Poe Ave., Dayton. Chio
45414 —HRosario Capotosto

Now rent it all at your U-HAUL Center.

|

Why buy when you can rent and save? Save big with rentals
for lawn and garden, floor care, plumbing and painting, home
improvement, automotive repair, party and guest furniture,
camping and recreation, video equipment and movies. You always
get the best deal with U-HAUL, because U-HAUL will not
be undersold. Call your U-HAUL Center today. Find us in the

- U/HA[U|L]
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wmm we first tested the Mustang
SVO0, we were not impressed (see
Corvette Takes On The World, page B8,
Jan. ‘84). Every other magazine had
raved about it, and we would have
worried about our judgment if the car
that Ford supplied had not been such an
obvious ringer. As we said in that
article, the car had shaved tires and we
suspected other modifications. Obwvi-
ously, Ford wanted its car to do well in
our track-testing sessions. And, while
the changes did make that SVO Mus-
tang a terror on the race track, it was
inhospitable on the road.

A few months later | got to spend
some time in a "'real” SVO, and it was a
much better car than the monster we
met at our first encounter.

The SVO Mustang is no Porsche or
Ferrari, but then, you don’t pay Porsche
or Ferrari prices for it. Within the con-
fines of its price, the SVO is a high-tech,
high-performance machine that stands
head and shoulders above your average
Mustang.

The engine is based on Ford's 2.3-
liter overhead cam Four that normally
produces B8 hp. The SV0 version uses
electronic fuel injection and a turbo-
charger with an intercooler to raise this
to 175 hp. A switch on the dash recali-
brates the electronic engine control sys-
tem for regular or premium gas. Brakes
are discs at all four wheels. The suspen-
sion incorporates six adjustable, gas-
filled Koni shocks. The two horizontal
shocks at the rear help tame the Mus-
tang’s axle tramp under hard accelera-
tion, A five-speed manual transmission
is standard.

The car looks positively sinister with
its off-center hood scoop positioned
over the intercooler, twin rear spoilers,
blunt snout, ultra low-profile tires, flush
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The SVO we tested at first
had been set up for the race ffm

track, so we tried another.

BY WADE HOYT
Auto Editor

Porsche-type 16-in. aluminum wheels
and thickly padded steering wheel.
Acceleration is startling as long as
you keep the engine above 3,000 rpm.
Below that speed, the turbo lags, even
though you'll find boost registering on
the gauge. You can feel the turbo's
power come on with a rush at 3,000
rpm. At lower engine speeds, you're
aware that you're driving a four-cylin-
der automobile. The ride is really excel-
lent for a sports car. It handles dips and
potholes well, with only a little harsh-

ness at low speads. The brakes on this
r were first-rate—no fuss, no fade,
straight, sure stops.

With 30 hp less than the Mustang GT
V8, and much less weight in the nose,
the 5V0O handles a lot better, too, al-
though it's not yet perfect. It still tends
to get skitterish when pushed too hard
on bumpy surfaces. The Goodyear
225/50VR16 NCT radials, superb on
dry roads, make the car a real handful
on snow, ice, or sandy roads, especially
when the turbo power kicks in sudden-
ly.

There are a few other drawbacks
inherited from the standard pony car
that make the SVO less than a total
pleasure. Although the multiadjustable,
racing-style seats are very nice, you feel
like you're sitting in a hole inside the
high-sided Mustang. They're just too

{Pisase tumn to page 154)

| b P N . |
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Engine bay Is businesslike, If not pretty. Engine is set far back for better weight

distribution. You must remove the intercoocler in order to reach the sparkplugs!
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\Nhat’s New at

AMERICAN SURPLUS TRADING?

“The Source" of

slectro-mechanical components
for the hobbyist.

e warehouse 60,000

iterns at American
Surplus Trading—expen-
give, often hard-to-find

A. DC ROBOTICS
MOTORS

@ .
VARIABLE SPEED i*
MOTOR & -y

B. DC BLOWERS

components for sale oc
at a fraction of their e o [
original cost! ROBOTICS MOTOR  Operaiss 6V-16VDC ; :
You'll find every part St oraue 30 oz e D o Mejor manufacturrs—
—egi sible. 2% % Rated GOOORPM— Air diraction— , Armpent ;
You noed—aither brand 1%°D, Shaft #"0 x  12VDC w2V tach ot Overall ow: 1 Mil 1800 17" roel.
new, or removed from #- L outpul. 1%°Dx 2" desp 1942638 12 reei=i$9.95
equipment (RFE) in excel- .. $0.95RAFE A-2..59.95 NEW | B-1... $5.95RFE B-2..$9.95 NEW Butx Erased
lent condition. But quanti-
ties are limited. Order D. PumpPs MINIATURE SUMP & hlﬂ'l!‘l'lghpuup E. mm
from this ad, or visit our PUMP =
retail showroom and find
exactly what you need o x
from the thousands of . corrosive - . ,
items on display. Open COMPRESSOR/ s ‘
i impelier Pump delivers 4 GFM, lacider. 7300 VAC @ 5
Mon.-Sat., 9-5. VACUUM PUMP Iﬁ.ﬁ’um_ 15;”-'?1"15 mrm 26°HG High nuu_:ﬁ. s?r:u
deal for labishop Pumps 0 intermitbent. Cougsed o terminal wiona
applications and multiphe 1GPM @ § 113HP GE 18250PM 115/60 grounded o casa. Fully
THERE'S NO RISK. iums. 10PSIG 2 2 ft. haad, = 3,8A thermally protecied anclosed melal case. Input

With our full 90 day wil‘rnr‘nt'.l_

arny purchass can be retumed lor
any reason for full credit or refund.

CFM: inbat & outlet e*

Idéad for water or chemical

F. & AMP VARIAC VARIABLE
OUTPUT TRANSFORMER

ut O- TI5W.
amp. Continuous duty.

$29.95 NEW

lnl:u.l'l TSV

K. 0-15 sec RESET TIMER

Can repeal cyche or shut off, T15VAG

oMz 3w, $6.95 RFE

19" COLOR
DISPLAY

1
1
]
Originally designed for use in Alari 1
coin-operated games. Contains 3- i
gun color lube, hocus and brighiness. 1
controls. Fequires external X-Y :
inputs, 25-0-25V translarmar for i
powar. May be used for oscillascopes,

extarnal horizontal and

compatible) $129.00 NEW

NPT, 20" vacuum; 37" dia Iransier from one tank o 5907 x 5" w1430, Molor A" H=x 5% "Wx 6% D

x 8L, Mir: Gast 115V, 60 Hz. another, 115 VAC. e H x 5%"W. Mir: 'Webster #44324
D-1... $29.95 RFE D-2... $9.95 NEW D-3... $39.95 RFE $0.95 RFE
CENTRIFUGAL G.BLOWERS  yerneEan | M- J. TRANSIENT
BLOWER SI.IFFHESSM
Finedy ﬂ
bakanced

=quirrel ‘/"gf

cage fan,

easily :

adapted o Protact your computer

a 'l‘ﬂ.ﬂﬂ.]' of uses from program wipe-out.
Taz"

x B2 "W x 63" deap.

Alr Cutiat; 3°H x 3% "W,

Mfr: Fasco #50752

G-1... £9.95 AFE
with 0-100%

adjustable spaad control

G-2... §12.95

plastic

bades. 115V, 60 Hz, 4"1ia"

sqx11s” deep

G-3... $7.95 RFE
with D-100%6

adjustabie spead control,

G4... $10.95

Stop imertenence. J4

EMURAF fters. 1100220V

S0060 Hz.

J-1... Corcom #F228)
$3.00 NEW

2 x 10A 10220V 50060Hz

J-2... Spragus JN-10
$4.00 NEW

PUMPS—COMPRESSORS —BLOWERS —MOTORS—POTENTIOMETERS —COUNTERS

TIMERS —RELAYS —

L. AC MOTORS

VOLTAGE REGULATORS —POWER SUPPLIES

For all phone orders, call TOLL-FREE 800-228-2028 ext. B25. In Nebvaska, B00-642-8300 axt. 825,

s HP MOTOR
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| i , TM6Y,
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Dioor frames. Baseboards. Floors. Win-
dow frames. The new Mask-1™tape ap-
plicator covers them all. All in less time,
and with less trouble than you'd have

And because Mask-It takes onl
one hand to use, you can hold onto a ladder
with the other, mask news-

using a roll of tape alone.
ith Mask:It, you can quickly

lay down a one inch strip of
single or double faced masking
tape exactly where you want
it. Then rim it cleanin a
second, with just the

push of a button.

= ] '\'K-'.qg:rl ‘1'" a Teehl rEp

paper into Tlare. O if
you're really talented, use
your free hand to roll
out the paint.
The new
Maslk-It tape
:gplicamr.The

right tool for

painting™

FIRSTHAND REPORT: MUSTANG
{Continued from page 152)

low. Many of the controls are awkward
to use including the short wiper lever,
which is located behind a long turmn
signal lever. The center console, folding
rear seatbacks and glove compartment
door are all sticky to deal with. Some
friction has been added to the numb
Mustang power steering, but no road
feel. This combination of no low power,
awkward controls and numb steering
doesn't exactly inspire confidence when
zapping through heavy traffic.

More important, perhaps. than what
the Mustang SVO can and cannot do is
what it represents: a commitment to
high performance after so long a
drought in Detroit. Not the irmesponsi-
ble high performance of the muscle car
era, but performance with fuel econo-
my, brakes and handling. Ford has
spent a lot of time, effort, money and
thought on the SVO, rather than simply
dumping a big engine into a small car,

This new commitment is not only
refreshing, but to some people it's total-
Iy unexpected. As a friend of mine
admired the turbocharged engine, fat
tires, biplane spoiler and functional
hood scoop, he exclaimed, "Can you
really buy this?” Yes, you can. But
commitment doasn’t come cheap.
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The controls are simple and clear. but a blt awkward to use. Heawi
wheel has the horn button In its center, a position the new Fords are changing back to.

In the case of the Mustang SVO, it
starts at $15,970 or $6,018 more than
the Mustang GT and $8.498 more than
the base Mustang. Our test car, with air
conditioning, metallic paint, AMFM
sound system, power windows and
door locks and more had a sticker price
of $17,651.

leather

Is all this technology worth the pre-
mium price? It may be if you really rmust
own the most technologically advancsd
Mustang ever built, but the SVQ still
suffers from hereditary shortcornings.
In this price range, you can find a let of
civilized GT cars with excelent perfor-
mance and more creature comfierts. M
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INSTANT MEMORY"

The New Natural Way to Remember !
—

® Now you can instantly remember
everything you see, read, and hear.

e Guaranteed to save you time,

® Used by over 100,000 men and
women in all walks of life.

money, and effort.

Success depends on it. ..

IHE@TAHT MEMORY is the fastest, surest, most enjoyable method ever
devised to acquire a perfect memaory without even rying.

No memaorization, no word association.
It helps you solve problems fast. Reduces stress, fatigue. And even

improves your tennis game!

Release your photographic memaory. Nothing is forgotten! Leamn “how"
you remember, “why” you forgel. Discover a natural ability of your mind to
instantly recall everything you see, read, hear,

You can have a
photographic memory.

With INSTANT MEMORY, anyona can
memamber anything . . . without even
trying! It unshackles your periect
memaory from self-imposed exile
Instantly. This new way to remember is
s0 simple, quick and usable, averyone
can use it immadiately,

Age is no barrier.

Why'? Becausa the results are automalic.
It is the easiest way o remember
names, laces, dates, speeches,
formulas, music, phone numbers, and
even anlirg books

Pass exams easily!

If you are in school, with INSTANT

MEMORY you can permanently

remamber all you will ever study, Now

'ﬂﬂlﬂ easily pass every exam with
Im noworry and no “test irauma.”

Incraasas your IMproves
spalling, masters omign languages.

Here's how it works . . .

Science has proven the accumulated
mﬂamu of a lifetime is presened
Eﬁaﬂz n’i'our mind. INSTAHT

EM mphy rnlaam it! Without

word associations, Just the natural

powers of your mind. It's a spectacular
way o put a [fetime of learming at your
fingertips. And it's your blrthright!

About the INSTITUTE
For over X yeary, the Institute of
Advanced Thinking has eamed a reputn-
thom of proven relinbility and integnity.
b has pained imematonal acclaim
s the world’s first and only instnac-
tion in Maiural Memory.™ The
Institute i & member of the Amencan
Association for the Advancement of Science,
American Association for Adult and Con-
tinuing Education, and Pacific Palisades
Chamber of Commerce.

_ l?

Play any sport better!
INSTANT MEMORY means your game
just got batter withow!? p.rmrﬂw. Why?
Because the “perfect game " exisis
ingida you ﬂ?hfﬂﬂ‘w" imply learn how
to "unleash® it

Learn any skill.

INSTANT MEMORY means lsarning
nenw skills at a speed you didn't think
possible. Bacause it's a natural state of
mind. It comes built-in. So you don
have to work for it. No repetition, no
refearning!

Win atcards, give
overcome stage fright
This is far more than just a "memory™
COUrse . . . I is & new way of lving.
INSTANT MEMORY enables you 1o
play any musical instrumant, find lost
articlas, awakan the sxac! momant you
dasira, tell stories and jokes wilhout
nEnoUSNEss, Improve your typing, think
faster, and much morel

There's no end 1o the things you can do
with INSTANT MEMORY.

MINDSTORMING® -

your key to creativity.

With this amazing technique originaled
by the IN . You can insfantly
liberate your inner creative abilities and
nafural intultive powers. It floods your
mind with a fortune of monay-making
ideas. There is no limit to what you can
discover, invent or producel

Instant speed reading.
mwmmmmmm
be vour last! Now you can instanily
ramamber all you read. Bacauss

* you will read a page like a

hes,

| With INSTANT MEMORY,

p
there = no limit to the words you can
read per minute.

& INSTITUTE OF ADVANCED THINKING 108

do,,

YOU WILL LEARN

O How to remember as fas1 as you think

O Paise and seif-confidence in any situation
O Your mind has NO limits

O Hidden talents you didn’t know you had

O Why all other memory courses are obsolete
O How 1o exce] in everything you do

[0 Forgeniing is antinatural and “curable’

O Real ESP is using your mind correctly

LJ How to relax your entire body in seconds
[0 Why concentration improves sutomatically
0 To express yoursell persuasively

[ There's a library already in your mind

O To advance your career by staying informed
O How io ‘unleam’ psychological cbstacles

[0 To recall even tough technical material

O Popularity, prestige, recognition is yours . . . and

much, much more!

PLUS the sdded benefit of being able 1o quickly read all the maga-
zines, newspapers and books you desire . . . and retaining all of it more

clearly and accurately than ever before . . . at a surprisingly low cost.

FULL MONEYBACK GUARANTEE
¥ you are not satisfisd, simphy return your book within 30 days for a complate
refund. Absolutely no riskd
'------------------------1
1 Institute ul‘ldunﬂd Thinking

mwwum Dapl. Pasgad
Pacilic Palisades, Calfornia 90272

es, please send me your unigue INSTANT MEMORY book
only 510 complete oy First Class Maill at no extra cost.

ﬁ'-‘k’

B

———— T Iip
ﬁmmrﬂ‘ﬂﬁ# O MasterCand

Card Mo Exp Date
ML rrrrr e r T T T Tl




PM OWNERS REPORT:

BY MICHAEL LAMM, West Coast Editor

NISSAN 300ZX

"l would prefer to buy American,
but | don’t think Detroit will ever

respond to the sports car enthusiast.”

— MISSOURI PHYSICIAN

"l appreciate the quality, workmanship
and reliability of the Nissan line.”
— MARYLAND FINANCIER

"Light years ahead in quality
over the Corvette.””
— FLORIDA, MAMNAGER

“They have made the engine
very difficult to work on.”
— CALIFORMNIA RETIREE

""The most disappointing thing

about this car is the stereo.”

— NORTH CAROLINA MAINTEMANCE ENGINEER

“Electronics don't work in cold weather.”

— DELAVAARE SALESMAN

FHOTOR BY BILL ASHE

High quality and good
dealer service draw raves
from Z-car loyalists.

& last time we surveyed owners of
Nissan's (Datsun's) sports car, back
in 1981, we got pretty much the same
answers (see PM Owners Report: Dat-
sun 280ZX, page 128, Feb. "81). And,
ves, we asked the same questions.
When you compare responses for the
old 2B0ZX with those for the new
002X, you end up with a very good
idea of how far the Z-car has and hasn't
COIME.

The cars were different, of course.
For one thing, the 2B0ZX didn’t have a
turbo option at first. About 6 percent of
the owners we gueried in early ‘81 said
they'd appreciate more horsepower,
and 5 percent recommended a turbo
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Analog gauges are standard on Nissan's

sportiest model. but digital Instru-
ments come with leather interior option.

specifically. Then in April 1981, Nissan
heeded that advice and began offering a
turbocharger.

This time, for the 300ZX, only 9.4
percent ordered the turbo, and no one
complained about power—obviously,

the new V6 is giving owners all the kick
they want. The price of the turbo-
charged car, however, did bring forth
some muted gripes, as did the fact that
you couldn't—at the time of our most
recent survey—combine the turbo with
a five-speed gearbox. Borg-Wamer now

A NATIONWIDE SURVEY
BASED ON 798,476
OWNER-DRIVEN MILES

supplies a five-speed for the 300ZX
turbo, a combination that had been
available for the 280ZX since ‘81.

In terms of fuel mileage, the 2B0ZX
and 300ZX are very similar. Even so,
our figqures leave no doubt that the 1984
car has a more efficient automatic
transmission. This is Nissan's new four-

Fiease fwm o 158)
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g THE-OLD- CHARTER ; ﬁ 2
od. SO CHARTERES (NN

Article V-

Old Charter bourbon Wlll
always be aged in oak casks. -

Knock on wood.

You just read Article V from the Old Charter
Charter. Aging is just one of the many qualities that
make Old Charter Bourbon unique.

At Old Charter we follow a set of strict guidelines
to make our bourbon. And we follow them to the letter.
That’s what enables us to make as fine, as smooth, as
good a bourbon as you'll find in the entire South.
Which, to us, is like saying the whole world.

To Get The Finest Bourbon You Need A Charter.

-
KENTUCKY $1FU-HTEH‘-' BOURBON WHISKEY. 85 PROCE © 1584 OLONCHARTER D4ST, CO. LOUISWILLE, Ky » "1%
ey g 3 *




Mows It!

Now there’s a lawn mower so easy to use,
it almost makes lawn mowing fun. the new
rear-dlscha'enl;?e 20-inch cut Easy-Mower™
gas ore lawn mower from Aircap.
) Both Easy-Mower models give you:
. * A deck made from rust-free XENOY* alloy from
=y General Electric, for greater maneuverability, light weight and
% one tough lawn mower.
_ ® Single-lever height adjustment.
* 18-gauge steel handles with vinyl comfort grips.
¢, * A streamlined design that won't hang you up.
& * A rigid grass catcher.

L, So start up the Easy-Mower lawn mower.
b N:dmakeynurlawn mowing easy going.

_ ra.\fuirmmﬂéa- . G ﬁl R(ﬁp
T e e e e i EASY-MOWER
# Regeternd Tracernar of Gerera Ecine Compary Tupelo, MS 38803-2120

OWNERS REPORT: 300ZX
{Continued from page 158)

speed overdrive automatic with torque
converter lockup in every gear. The
3D0ZX automatic posted 19.4/24.3 mpg
against the 2B0ZX three-speed auto-
matic's 17.8/23.0.

The mpg contest between manual
transmissions tumed out to be closer.
The 280ZX fivespeed showed
20.4/26.8 Versus tha J00ZX's
20.8727.0. So, while there's a maasur-

Quality, too, remains amazingly con-
sistent. For the 2B0ZX, 97.8 percent of
our respondents rated workmanship
good to excellent. The 300ZX pulls a
score of 98.4 parcant.

The biggest difference between the
2B0ZX and the 300ZX seems to be the
types of repairs neaded. Actually, about

SUMMARY OF 1984 NISSAN 3002X OWNERS REPORTS*

Total miles driven To8ATE Spacific likes Good. .....
&ﬂhﬂ ................ 68 B% ﬁw...
Average miles per gallon ?ﬁﬁm ............ 408 |5 ST e LR LT

. 244 Dealer service opinion
. L7 Excallent . .... v O0.5%
00 Good. ........ verns 0.2

charged engine. ... $18513
Past experiance. .. 28.2 i Dealer repairs satisfactory? 15-29 yoars 28.0%
Handling ... ...cco0vave 1006 opinion: b | R 68.6% 0B L e 5.4
Reputation ............. B85 Excollent ............... T4.0% = AR LR A LA e 304 B0-plus . . 158

*“Percentages might not aqual 100% due to rounding or insufficient data.
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7 percent fewer 300ZX owners report-
ed problems of any sort. And the trou-
bles they did have weren't hardcore
mechanical—just minor items, such as
sticky fuel-filler doors (the remote fuel
door latch apparently has a habit of not
unlocking at certain times; it's an inter-
mittent problem that plagued 11.5 per-
cent of our respondents), noisy heater
fans, grainy-sounding or wandering

-
The V& meets evernyone's performance
needs. And [t gets more mpg than 280ZX.

¥ Bl S

Luggage tledowns keep cargo secure in
the hatchback when the roads get twisty.

stereo reception, and poor operation of
the hood latch and headlamps.

The 2B0ZX, however, while by no
means bristling with problems, did
have a more serious menu of mechani-
cal maladies. For example, 7.1 percent
of our 280ZX owners reported in 1981
that their engines were buming oil
between changes. They also mentioned
troubles with fuel injectors, the shifter,
air conditionar, brakes, and electrical
system. Nothing this serious plagued
the 300ZX.

Better service

Dealer service, too, is rated a little
better. This time, nearly 70 percent of
all repairs were corrected the first
time—a good figure. For the 2802ZX, the
tally stood at 64.7 percent, which
wasn't bad either.

Nissan purposely made evolutionary
styling changes in the 300ZX, but noth-
ing too radical. Most owners of the new
car appreciate the subtle upgrade, with
53.5 percent of our respondents listing
styling as their main reason for buying.
Back in '81, styling again ranked as the
main attraction at 58.8 percent. A few
people, though, didn't feel Nissan had

{Flease turn to page [60)
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Burgess”
“KILLS FLIES
& MOSQUITOS

WHILE MOWING YOUR LAWN

90 day Warranty
on product,

& Saves tima
& Efectiva & long last
& Fils most 4 cycle walk

(800) 323-9061

5. 5and (qly R
Lawn Bower Ingec! Fogperis)

£

Customer Service CENOL PRODUCTS

Rt B3, Graysiake, IL 60030

shimid lawn mowers
& Kif ncludes parts neaded lor easy instalia
Order Now By Mail Or Call Qur Toll-Free Numbser
In Hiinais call

(312} 223-1100
L L DL LT LT T L e D L]

A Solution
You Can't ignore

Lilee] A Cathadralita homisimner
sets slandands, nol menaly
follory s them. Dorne astenors
blgnd with natucrs and pro-
vifa Spacaous inberiors that
lift the sousl. The Gathadralite

shel can De pesemdled 08

day, complss with &l

wniform bulding codes

offers unmatchad guakity
and strengin, and & haaled
or cofdad for X0 o 50 Bes
1han g conventional home

— —— — ————— -

Mail 1o ‘
CATHEDRALITE DOMES, INC. |
DEFT, B, RO, BOX 1945 MEDFORD, OR 8750
Resigantial use. Commercial use l
s, sond your calalogiplans book
Enclosad |s 55,00, I
Mame l
Address I
City/StatelZip
E— T l

S —

Get In On The Profits!

Yes there's plenty of busingss warting
for the man who can professionally
sharpen saws and all types of edge-
cutting tools. SHARP-All does them all,
and at big profit for you. No inventory is
involved . .. no selling. You earn a
year-round Cash income and make 90¢

rofit out of every dollar you take in
rk sparetime hours or fulltime right at
home, and no experignce is needed.

Send TODAY for details of our
30-Day FREE Trial Offer!

BOOKLET!
Send for
your copy

today. No g - 1
abligation 1
{f coupon hay bevn remaved, jued spad w5 8 I
peurard with powr name sod addeing o - 1
FOLEY-BELSAW CO. 1

60348 FIELD BLDG.
KANSAS CITY, MO, 84117 ‘

*12 AN HOUR -

YOU CAN EARN UP TO THAT AMOUNT

Sharpen Saws...

... ALL Garden and shop tools
for home and industry

Stanl

Eamn Extra
Income

With SHARP-ALL It's Ensy To Get Started!
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OWNERS REPORT: 300ZX
{Continued from page 159)

made the 300ZX distinctive enough.
“I'd like a little less look-alike front
styling,” said a North Carolina retailer.
“The Z is too much like a Firebird up
front and too much like the previous
2B0ZX around back.”

All other judgments of the car, in-
cluding specific likes and dislikes,
stayed virtually the same. Nearly 30
percent of 300ZX owners had owned
Nissan Z-cars before, so comparisons
became inevitable.

"1 loved my 18981 2B0ZX,” said a

Delaware flight engineer, *'but this 300
is far more comfortable. The steering
has much quicker response, and the car
rides and handles superbly, with no
rear-axle squat during fast shifts or
hard acceleration.”

A Massachusetts executive assistant
added, *'1 drove my 2B0ZX for seven
years, had no serious problems and
would still be driving it except for rust.
However, after test-driving the 300ZX,
| bought it immediately. The 280 pales
by comparison. This is the most com-
fortable, enjoyable car I've owned.”

Yet a minority of owners (5.8 per-
cent) felt that the 300ZX is too softly

|
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sprung. One Wisconsin surgeon put it
this way: "l updated my previous
2B0ZX with special swaybars and
struts. The 300ZX, too, is way too soft in
suspension, even on the firmest of the
three shock settings. My new Camaro
and my wife's Celica GTS both handle,
comer and ride better.”

A Tennessee registered nurse dis-
agread. "With the standard Bridge-
stone Potenza tires, my 300ZX corners
very well on tight curves and during
emergency maneuvers. Wet-weather
driving is also excellent.”

The power got away from some
hands last winter, though. *It's a great-
handling car,” remarked a Maryland
yardman, “except in snowy and icy
weathar. There's not enough waight
over the rear wheels, and the tires
break loose without much provocation.”™

As for quality: “I've owned this car
for four months now,” noted a Wyo-
ming corporate executive, “and have
never had to go back to the dealer for
anything. This is my fourth Z-car. I'm
always impressed with these cars’ reli-
ability, fuel economy, performance and
excellent resale value. The 300ZX rep-
resents a great improvement over the
three 1975-82 Zs 1 owned praeviously.
It's an excellent GT Juxury/sports car.”

A Louisiana airline pilet: "T've had
some tiny problems with my car, but
nothing serious. The power antenna
sometimes sticks, the headlights were
out of adjustment and one power win-
dow failed. I've also received notice of a
factory recall to correct a potential prob-
lam with the primary hood latch. And it
looks like the sparkplugs and oil filter
are going to be bears to change! Then,
too, a couple of switches are hidden
behind the steering wheel.

“'But overall,” he continued, T enjoy
the 300EZX driving environment—ithe
car's handling with its excellent road
feel and quick steering, the silence, and
especially the aesthetics. [ love the car's
looks, as do friends and strangers.”

A Texas manager: “They have to do
something about that ‘fingertip’ head-
light switch because it can be turned off
inadvertently while using the turmn-sig-
nal lever.”

Some thoughts about price: "I wish
the dealer hadn't loaded up my car with
expensive, unwanted extras like rust-
proofing, mats, paint sealer, fabric dirt
repellent, and so on,” observed a Flori-
da newspaper adman, "But [ guess the
demand for the car is so heavy that
people will pay for this junk. I did!"

And a Maryland store manager: "My
1976 2B0Z cost me $%7.000, which
seamed like a lot at the time. But this
300ZX cost $16,000, and while 1 be-
lieve it's a fantastic car, it ought to be

{(Plpase tum te page 182)
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If you own an “Old Model” Ruger®

Blackhawk or Single-Six revolver
like this. ..

We will install
FREE a unique new
improvement.

1__ These 3 screws identity “0id Mode!™ Ruger Blackhawk or
Single-Six revolvers manufaciured beiween 1853 and 1972

This unigue new improvement is tha Ruger Conversian Kit
{patent penging) It makes possible the factory installation

of an entirely new operating system in these older revolvers

When installed. it can help prevent accidental discharges
caused by a blow to the hammer if the user has falled lo take the basic salety
precaution of keeping the hammer down on an emply chamber
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maore, the frame and other major parts are not affected by the Conversion. and you
will get your original pans back for collectos s purposes
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STURM. RUGER & Company. Ine.

53 Lacrey Place
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OWNERS REPORT: 300 ZX

{Continued from page 160)

totally loaded at that price. I would have
liked the digital instruments, but 1
didn't want the leather seats {I prefer
velour). Digital and leather only come
together. They ought to be standard so
you can delete one or the other.”

As it is, the only options offered for
the 300ZX are the automatic transmis-
sion, T-bar roof and the leather/digital
package. Everything else is standard,
including automatic air conditioning,
40-watt AM/FM stereo, cruise control,
eight-way adjustable seats, adjustable
shocks, security alarm system, tlt
wheel, electric windows, mirrors and
door locks, power everything, four-
wheel disc brakes, voice and graphic
display monitors, 15-inch alloy wheels
and premium tires. Those are just the
highlights. The turbo includes ewen
maore and, in all, there's more than we
can possibly list here.

Not everything worked

Despite this staggerning array of stan-
dard egquipment—or perhaps because
of it—not everything worked for every-
ong. An Ohio production supervisor
capsulized it when he wrote: "The
heater fan makes an awful lot of noise,
and tape-player quality isn't up to the
standards ['d expected. Worse yet, the
complexity of this stereo system prohib-
its an owner from swapping it with
another make.”

The bottorn line, then, on the 300ZX
becomes pretty obvious. Every owner
we surveyed agreed that this new car
beats the 280ZX in every way, which in
itself takes a lot of doing. They also
agree that, dollar for dollar, the 300 also
beats the competition, and a number of
owners specifically mentioned the
Porsche 944.

But most harked back to the previous
generation. “The 1982 2B0ZX that 1
owned before was so reliable,” said a
Florida sales rep, “that there wasn't a
question of what to buy next. Another £
was the obvious choice. The only money
1 ever put into my 280 was for oil
changes and tuneups. After 1'/z years

| and 50,000 miles, nothing ever went

wrong. I now have 5800 miles on my
J00ZX, and its reliability matches the
280. In ride, comfort, performance,
handling and looks, though, this new
car surpasses it."’

Finally, from a Texas data consultant
with an unusual view: "1 only wish
Nissan would import fewer 300ZXs so
it would improve the resale value of
these cars even more. | easily sold my
1978 280ZX for more than $6,000,
which is why | came back for ancther
one. How can you beat total satisfaction
plus such an excellent return on invest-
ment?"” ™
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With our new 1984
Plans and Ideas catalog

Easy-to-follow plans and projects

® Tools, toolchests and
workbenches.
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® Fine furniture.
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... complete with illustrations,
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THE HEAVYWEIGHT

BUILT FOR THE PROFESSIONAL / PRICED FROM $189

The Heawywaight is entirely Amearican-made with top-guality
materials and construction, It's priced for the hobbyist,
but tough enough for the professional wood worker
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turning set and
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White's Seriaz 3 deleciors have 3 Y hd | il
sensihity 1o datect the Irge #nd smail—ie s Jo o RS e
mre and walvable. Delect gold, silver, coins, b=
jewelry, and refics for fun and prodif, = - T aid
U8 PATENTS

WHITE'S ELECTRONICS, INC., 1017 Pleasan! Valley Ad., Sweel Home, OR 7388, Depl, PA-4

Build Your Dwn
High-Mileage

“Super Garp!” ® coraun o

C.N. Pogue Family Reveals High MPG Sacrat.
Invantar Claima T9.8 MPG, 400 cld Chryslar!
Rebirth of the legonda 200 MPGT Carbursior
Poasibly. Pogue gol reparted MPG with light car, small
engine. “clean” fusd of 19308 Famed imentar's grand:
e plierw, F Staiford just installed Coveyvapongarin
71 Pontiac (big VB, reporis 71 MPG, 1 muilm rig!
VAPORIZES FUEL BEFORE CARE INDUCTION
Ferw gasy-1o-build vapadizer is incredibly simple, amaz:
inghy efficient Fits under hood. Only 147 to 187 bong, 37 in
diam. It's heated by exhaust gases, B ly-conirolied
for 100% fuel vaporization' Gasoline enfers tubwlar
Epiral, mummma; treveds 1o small sunge tank for
Tull porwer load; anters optional propane car, of
prasent cart rcugh low-cost stock or simpla hand:
made, adaptor. Dual system. instan! change-aver. Auns
o high a8 100 0 1 aln'fuel atio with no power loss)
YOURE INVITED TO JOIN ROAD TEST TEAMI
Build your own or have il bulll, &l any metsl shop
Discover how you may vasth-incroase mileage of yaur
car, fruck, or RV We fumish specs. construction detalla
Pars Kits planned, bul pre-production data needed.
nstall unit, provide tes! info requested, and big Covey
Manual [2nd Edition) casts you nothing. Free Road Test
Appiication, Full delails Write!
Carb Research Center,

PO Box 1 Foyil, OK 74031

~ AMAZING =~

X~ DEVICES ——

HIGH FREQUENCY TESLA COILS and LIGHTHING gen-
argiors. THRAMNSMITTERS and COMNTROL devices far so-
ourity, lBlephones, iMrusion detection, natur lstening
PLUS PLUS INFRASONICS, ULTRASONICS, ENERGY,
CHEMICAL and PERSONAL PROTECTION and SAFETY
DEVICES. SEND §1 lor catatog of plans, kits and complel-
&d fems oo
INFORMATION UNLIMITED, INC.
P.0. Box 716, Dept. M8

Amharst, N. H. 03031

FREE CATALOG!

i[hltstandi ng How-To, Electronics, Com-}
iputer, Aviation, and Automotive books!}

Over 700 titles.

TAB BOOKS In. B e )
P.0. Box 40, Blue Ridge Summil, PA 17214 |
i

- - - -
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A BUILD YOUR OWN
ROCKET MOTORS!

ﬂ * 40 POUNDS THRUST!
* FIFTY CENTS EACH!
* BUILD A DOZEN IN AN EVENING!

[I WORKING SAMPLE of o sheciric ignder Pl TOU CAN
RS POURSELF drom walerals you 1 lind srownd lhe house

Send 5200 1o
P8l T, TRE TELEFLITE CORPORATION,
11820 Kiching 51 Sunnymesd. Cald G738

BARTLETT
FLYING SAUCER-
- Ultra light hovercraft
powered by ordinary
lawn mower engine-easy
to build-fun te Ay-com-
plete plans, kit brochure
and supply sources $6,00-
Money Back Guarantes.
T wWTILE
HERB BARTLETT
Pk BOX 1585-M
SILVERDALE, WA S#i83

crealed by professicnals
line woodworking. Complete

plans, working with wood tips,
plus the lascinating stary of
redwood 5355

---------’---1

r

i Enclosed is 3 85
i

|

Please send me a copy of the
Redwood Book of Wood/Could 1l
{CA rassdents add B% tax)

1 Stane Lip

I Sempson Tumber Company, Calforma Operations
LF‘D Crawer ¥ Arcata CA D55 Dept PRA.41
LB NN N} N _§_§_ N _§ N §N I |

NOW! Getin on the
PROFITS in

SMALL =3
REPAIR!

Work part time, full time -
right at home - we help
you every step of the way,

No doabt abowt It.. .35 2 small engine po, you can cash in

o the huge demand for qualified men in one of America’s

fastest growing ndustries. You'll be able lo command top

rates of from $10.00 to $15.00 per hour—and that's

st for labor, A simple lune-up eams as much as $17.50 for

than an hours work. and . enginas and accessonies
will add even mane to the profits.

Plenty of business waiting for qualified men,

65,000,000 Small Engines Are in Use Today!
That's the official count from the Engine Service Assn.
and one-mitlion new engines are beng bulll each manth
With fully accredited Foley-Belsaw training, you can soon
have the skilis and knowledge 10 make 1op money sér-
vicing these engines. People will seek you oul and pay
you well to service their lawnmowers, tillers, edgers.
power rakes, garden fractors, chain saws, minibskes,
snowmaobiles, pgeneralors, go-carts, paint sprayers
snowbiowers . . the list is Bimost endless

Protessional Tools and Eaulpmnl. PLUS 4 H.P. Engine

ALL YOURS TO KEE
NO EXPERIENCE 1
You don't nead to be a ‘born mechanic’ or have any prioe
Experience. You can master this profitable rade right at
h?rmimﬁmﬂm :rel Hlly iflustrated ...
can't go wiong, our famous ‘Ssarn-by-going’
Fgl'nai practical ‘hands-on’ expenence. i
mw business. what 10 charpe, whare 10 get ies
...l the mside fricks
EESUNE SUCCESS Nght from the start

Send for FREE Facts — Do It TODAY!
NO Obligation—NO Salesman Calls!

You risk notking by accepring thiz affer to see how
easily yvou can learn the 2k ills you need 1o increase
your income in g high-profit bestness of your own,
Just fill in gad mail coupon below (or pend posicard
with mame and address) o receive full information
by return mail, —

RUSH COUPON TODAY
Institite
50501

All 3t No Exira Cost.
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DISH ANTENNA 3
DOWNCONVERTER
RECEIVER

" e nE WILED Coempmete TOTAL
I-r-ar-nmmuwmm

1 Satellite TV, Ine. o
B0, Box :'Ilﬂ H_ Dwiray Basch, FL

B 55,95 sipnc 8 e uﬁ”“
'n.u!-t hour C.0L0OL aw Line E&HPET&

PEG

NEW 4FWTHTELL|TEWST5TE
This tofl package wil recens Ty from thaf]
mtlmhwmﬂ-wum
“WIE hAVE ITALL"-OVER 100 CHANNELS » I.H.h.
ANTENMAS . RECEIVERS .

ELECTRIC AUXILIARY
Lawn Mower Starter

el e B b b Segem. Saiion. Wi
T ?\w* F‘-ﬂ'.:?-.-'w"ﬁw-n
T Ireansily v

JDSUCO

HUE MARYST. VALDOSTA (A 3%

8  opportundees  Bog

Be a

profits - Earm guickly
CKS Full or part hme Lean
l_o at home. 15 easy. Do
FARM "WHiLE "-"-il tn!:l'.:ezl .ILEII 'ﬁ“',’
—Materials Supplie
TR i Lic. State ol MWJ
| Sarnd For Appd o Veleiang Send
| Ml BOOK Mame and address oo

FREE baok
Little Falis, W.), 07424

SMALL PRECISION LATHES

For Metal Working or Plastics

Ses Your Dealer —Unimat 3"-%258
5"-"T85—Refund Guaranteed

for FREE Catalog. Order From:

HOBBY PRODUCTS

This is all
you wear

All-in-Ear Aid - Save $200+
Improve vour hearing! Name brand
aid helps vou understand words you
miss. I vou hear but don™t understand.
this aid amplifies the sounds you need.
Enjoy comfortable. attractive aid in your
own home. FREE 30-day home trial,
We promise no salesmen! Write today
for {ree catalog! J & M, Dept. 132-E,
329 N, Third Street, DeKalb, IL 60115

. Heavy lll]' bail bearing pump. All metal, ml
/ prool Type XB. Stainless shafl. Use Lu HP or
larger. | WP 1,200 GPH 60° high or 3,000

o - E!‘H 25 well. 5,200 GPH max.. 14" in;
i * pul. Bell or direct drive. $24 05
pe l‘unn 1 rust or clog. Bronme Bear-
|.rgg Ta Elﬂﬂ l‘."..F'H 17 in; %" out. $17.95
Mony bath Gusranisg.

LI.HI.'#I:I‘.I 80 Hﬂ'?ﬂﬁ Belle HIII M. 08502

FI¥R TOOLS

PRESENTS 3~ lS“'ANNlVERSARY

Westchester's
Precision Tool
Center

SPECIALS

MODEL"MA-6
MAGNETIC
BASE

&
DIAL
INDICATOR

s 35

{3 for $100)

Powerful Pull. Accepts
All Dial Indicators.
1"Range Indicator in
001" Grad. included

MODEL"“M" Self Centering
DRILL PRESS VISE

s25%

(3for870)

3" Jaws

ALINOX 210

1/20mm & 1/1000"Scales. Stainless Steal Hardened
Jaws. Inside, Outside, Depth & Step Measuring capacity.
Range 140mm & 5%, Fitted Case included. 25

SEND FOR OUR CATALOG s3% Groen) | (3fors70)

60 MAIN ST.DOBBS FERRY,N.Y.10522
TELEPHONE: (914 ) 591-5191

Garman Precislon Wondworking Machines
For The Professional Home Shop
10 Soinie Attachmants bo drive off the Hid-2
Thich nassar
M2

BASEMENT TQILET
FLUSHES UP To Sewer or §

No Digging Up Floors—Installs Easy,
Write McPherson, Inc., ipt. 16

Box 15133 Tampa, Florida 33684

EMFORTAHLF FINGER ADAPTER
For pasnt Snd harspray cans-— Fis snuggly ,.‘
ﬁ on ppnd sprayiops -—Pedecly lomed o @
%. Bl your bnger—Prewenis deoamiled bom == *
r*"\\ Usng orgenal Bmal IopS-— LSl & Mebma

'\-\.\,__‘IMMdullv\.Dlﬁ-rpl_n — Bpncdy dor pant o {' _\_J‘}
-;l" | naspray—2 for 31 25—Send sed ac i .‘!“
7 | crossed marnped envesope o [d =
| & | PATS. P.O. Box 1386 [a 4/
LT STARKVILLE. WIBS. 39788 PAT. PEND. _"' 4
: HEARING AIDS
d SAVE § §

All-in-the-Ear Aid will help

\: ou hear and understand!
ry 30 days before you buy!

No salesman. Free catalog!

RHODES. Depl. 132-F, Brookport, ILL 62910
Free Handcraft Booklet

Make attractive, durable arl objects
with Durham's Rock Hard Wafer Putty
Mald, carve, sculpl, medel or cast i
Mol Pamenable, Ponc of posonsus. No
liring  needed. For free handcraft
booklel. send long, stamped, sell
eddressed  envelope o Durbham, Box
‘_ BO4-PM, Des Moines, lowa 50304,

W AMERICA'S GREATEST WINE RECIPES

MADE SIMPLE!
SAVE MOMEY while snjoy your own home
made WINE! You'll receive a book with
eighteen complete wine & I.'.-' , four
of wine tips, and & "“FREE IEEH ma
| Recipe. ALL for $5.00. Order NOW
I:ALIFDIIHI! HII{.II:ATII:IHH

| X 4250, DEPT. 103

FﬁND!lHA CITY, CALIFORMIA 91421

| Portable Steam Cleaner
Steam in Bl asconds
| CLEAN:
Enqln-q. Alr Filters, Lawn Mowers.
| . puarantes on fire bos, coks. Usas g-
soap, propans fred. WL 120 ibs. Al
' [T FElBe] O bW WRIB BrEssUng.
WEDCO MFG. INC., Dept. M-15
| P.0. Box D, 940 West Brosdway,
Jackson, Wyoming BI001

/GUNS!

Tl § caghe TRgetan [rCepsnn imail onpocas of Tem

1- gn | emarr CAMRITT CHAMBIS OB FIRE REAL
ITIOH! acte of macnised macal

TP s ww e o
| gn

A Busd Rand hs poti Coshas lu'z nm St

|l P i k-i-r WOMEY BACH L

I ru:tu'-a TRLDG of gvee S diilmnsy) Mmooy

Wb st UL S GUOWT 43 ALFTOR TR, S0k 0 "55 o

mmmmn'sm inc., Dapl. Pﬂ



CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Kathy Cusumano, Classified Service Manager
Rate: $5.70 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—35$1.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.)

The next available issue to plate an advertisement in America's No. 1 Classified Section is AUGUST. The closing is JUNE 5th,
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10018,
Flease indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their cornplete names and street addresses.

Advertisers using P.O. Box number must furnish complets name and street address for our records.

To avoid delay in the publication of your ad, please send descriptive materials with your request.

UBLISHER'S MART
OOKS & PUBLICATIONS

AUTOMOTIVEMOTORCYCLE: Techrcal pournal treating
irernal combuston enging technolgy in theory end practios.
53.50'msue, SB50F wmsues subscnpbon. Send o
MotarTheory, PO, Box 360-PS, Millbury. MA 01527

PUBLISH Your Book! Join our successhul authors. Pubiic-
ty. advenising, beaulilul books. Al subsects imviled. Sand for
Inci-filled booklel and tee manuscripl report. Carfton Prass,
Depl. PMF, B4 Filth Avenue, New York 10011

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS, 2.000
Wtles, all sutyects' Froe catalog: Hamifon, 88-51 Clapboard,
Danbury, CT. 06810

YOURS FREE! PRACTICAL JOKER'S GUIDE. Wrie: Box
B1810, Wyomissing, PA 18610

TOLL-Frew OChractory lists over 35000 800-Mumbers
Cunckly pays for dsall. Only $12. 78, Guaranieed Consumars’
Telephone, Box 111-INC, Glen Head, NY 11545

PROTECT YOUR FAMILY! Budd wour cwn FALLOUT
SHELTER for wnder 5700.00. Complete plans and instruc-
wons 5785 p.p. AC. Pubkcations. Box 278. La Sal Litah
B4530

HOW TO LEARN IF YOU MEED A COMPUTER. Send
$2.75 for Bookiel WAS, Compuisr Literacy, 501 Fusssil
Ave.. Wyckah, Mew Jarsay DT481

HUNDREDS ol informatve, Uselul, interesting “How-To
Books, Free Cataiog. MTJG, P.O. Box 58310, Philadeiphia,
Pennaytvania 19102-8310

FROM DINOSAURS TO GASOLINE , . . mam about ol and
gas in this easy-to-understand diustraied bookiel. Sond $5.00
o Stevwart Sciemific Publications, Bax TO583_ New Oraana,
LA TOT

HOW To publish your own book successiilly! Redsanch
PM, P.O. Box 146, Nebo, N.C. 28761

CATALOGS

FREE catalog loaded with fun ihings. Berkley House,
Martinsburg. WV 25401

QUARTZ Twist-O-Flax Watches. $2.25 Each. Farran Fokd-
ng Sunglasses §1.50 pr, Steneo AM-FM Walkmans w Head-
phones $10000. Hundreds more $1.00 Catalog. Refund First
Order. Pon Leyden Wholesale, Box 345, Port Leyoen, NY
13433

TELEPHOMES ACCESSORIES—HUGE SAVINGS! S0pg
DASCOUNT Catalog 52.00 |Refundable)! Wiie Today for Cat-
alog of FREE Sale Brochure! PHONEWORNKS, Box 667-P.
Grewna Farms, Connectcut 08438

AUTOMOBILES

BODY PARTS, Foreign, Amencan, Cars, Trucks. Catalog
52.00. Doc's. P.O. Bax 10035PM. Minneapolis, MN 55440

DIESEL CAR DWHERS - Stop cosily failures - simple tool
saves thoulandS, Delads, SASE, 5250 SAB, Box 6206,
Roancke, WA, 24007

AUTOMOTIVE SECURITY CATALOG: Largest smieclion
pviilable, Do-i-yourssll Pagers, slarms, hoodlocks, glass
petactors. Sand $2.00. Automotive Security Equipment, Depl
2, P.O. Box 382, Plainvew, New York 11803,

SAVE GASOLIME! Bypass pollufion dowices - - oasily,
revarsibly! Posco (GB-B|, LaGrangmalle, NY 12540

DMESEL Engne Troubde Shoobing Gude §595. J P. G
Entarprize. P.0. Box 3513, Conros, Texas T7305

BUWMPERSTICKERS - any message pnned. §2.50 each
Countryside Bumpoers, Harnman, NY 10926

DISCOUNT AUTOPARTS! Catalog
Products, Box 201M, Meillsvile, W1 54456

3100,  Achion

CORVETTE CATALDG from Mo, 1 nome in Corvetie- Mid
Amarica. Feslunes woild s langest salection of Corvefle sup-
phas g accoessones, Send 20 Mel Amenca Convefie

Box 1368, Depl. PMOBX. EMingham, IL &2401
(217} 347-5501

CORVAIR Parls - 4500 parls - Géant 390 page catsfon

250,000 MILES without of change or overhaul Gas or dhe-
sel, Breaxihrough Of Féer. Cleans. Protects. Saves §. Call
Filtmr-All, 800-824-TBBE, Op. 796

NEVER AGAIN LEAVE YOUR CAR HEADLIGHTS ONM
and dischisge youw balery, insiall BATTERY SAVER BUZZ-
ER on any cAr # minules using Standard pliers. 310,00
Burrer, Box 3001, Williamsburg, Vegimna 23187-3001

20% TO B0 IMPROVED FUEL ECONOMY For Your Carl
Thes b= Mot A Gememeck O “Revolutionary Mew Carburedor
Delails, Send $505 + 51.00 Postage And Handing To:
Wrght-Coleman Enginserng, Depl 6. Box 578, Woods Hole,
MaA 02543,

FREE \Vphicles. Direclory 52.00BASE Govemmant

hed: 34.000 Clarks CORYAR Pars, inc., Shelturne,
Mass. 01370

PARTS: Army Jeep and truck pars. Spae Pats &
Equipmeni Co. P.O. Box 751, Lexinglon, Kenbucky
40501-0751

OFF Road & Cwial Track Racmg Enthussasts Odyssey and
Mirs-Spnnis, Pads to complele kis. 32 page cataiog 5500
Challenger Products, inc., 2601F Hoover, Dept PI, National
City, CA 82050

CARPETS, lops, shocks, suspension parts lor all cars
1935-1980. Fred catalogee. Kanber Auto Products, 76P
Monroe, Boorion, NJ 07005, B00-526- 10686

Surplus, 152, Emmt, Idaho B3S1T

STOP CAR WAXING FOREVER 20 Year Proven Easy
Meihod. Keeps Cars Showroom Binght. Guaranteed, Instruc-
hons $3.00 + Addressed Stamped Envelope. Car Care, Box
AT, Rvenswood. W VA 28184

HIGH Misaga Carbureiors, Free Delsss, Box B, Droper,
LUtah B4020-0585,

CHRAYSLER 400 C«d gots 798 MPG. New Vaporizer Car-
bismetor, Easy o Build your own. Send Stemps. Kniess, A2PM,
Bowling Gresn, MO 83334

EXCELLENT PROFITS reparing radiglors! Beginners
Marwal $5.95 Leech. 3449 Wasco, Biings, Montana 58101

SUFERCARB! FactFichon? Free Details! MPO-PMESA,
Bex 2133, Sandusky. Ohio 44870

SAVE $1100 TO $3800 ON YOUR MEXT CAR DEAL!
Licensod, pralgssanal cae salesman moveals insider's indor-
mation and tade sacrels of car selng N concise book
Bepcome a shiewder, stroelwise bargainer. Guaraniosd
Check ar M.O. lor §9.95 + §1.65 shppinghandling payable
b0 Michasd Emering. Box 38368, Las Vegas, NV 89124, Allow
310 5 wesks

CARBURETOR ADJUSTMENT SIMPLIFIED, 54.50. L
Sumpter. Box 36, Belmont, VT 05730,

ELECTRIC VEHICLES

ELECTRIC AUTD ASS0. NEWSLETTER monthly 525 per
year, sample 31. EAA. P.O. Box 2781, Sama Clarn. CA
95055

MIDGET CARS

VANITY LICENSE PLATES Dwectory. 1500 persanaszed
hicanse plate names! Free details. TM Communications, 135
Lake 55, So. #240, Kirkland, WA S8033

USED CAR PAMPHLET, Tells how o buy, whal 1 ook for
Sand 5408 To: Dealer Subscnplion Emerprizes, P.O. Box
16157, Amanta, GA 30321

INCREASE mileage. Simple ignibon adjustment bookdal.
Tes! proven. §3.00. Mudwes! Aesaarch, Box 134A. Burrton,
Kansas 67020

RUST PROOF YOUR CAR THIS SUMMER Ki includes
Spray Tool Spoecial Ofter. Free information. Lomar Dist., Box
2314, Green Bay, W1 54306

MINI-SPRINT RACE CAR BLUEPRINTS For Motorcycss or
Snowmnobile engines, 65 wheelbase, 100 mph. 525.00
Challenger Products, Inc., 2B01F Hoover, National City, CA
92050,

GO-KARTS 1920's Siyle Spasdsiers—Plans. knformation
§2.00. Schreeder, AL 7, Box 138, Hamsonburg, VA 22801

AUTO SUPPLIES & EQUIPMENT

SAYE YOUR CAR WITH TMT! We Guaranton Rasults or
your Money back! One bme Trealmenl. Betier gas Mileage,
Exiandad Engine Lile and improved parormance $14.95 a
can. Sparry Owens Disbnbutor, 15614 FAaven Trail, Messouri
City. Texas 77469

VAN OWHNERS. Stay cool 1his summar with WAN-DIVID-
ER™. This rugged rylon curtain snaps in 1o seal frond cabin
Irom cango biy. Incraases AT elfectiveness 50% and up. Zip-
perod access o mar. Windows, Map holders, Four coloms
Handsomely lailoned. Guaraniesd For unconverted GM,
Ford, Dodge vans. Fres Brochwne s VAN-DIVIDER =, Box
6268, Grand Fapids, k1 49506

ATTENTION AUTOMOBILES never again will you sxpen
enocé delaull siartng, caused by dirty baeny post or larminal
corromon. Gel your comasion kit loday! Send $8.00, 558C,
PO, Box 275, Sirong, Maine 04883

BARGAIN RIGS ARE ARDUND — if you know what o ook
for, and whene. Here are 25 chack points & ook lor in a used
AV. Pholocopy is available Send lor Plan RS 84 + §1 .00 fo:
Popular Mechanics, Box 1014, Rado City Station, New Yok,
MY 10101

BICYCLES, SUPPLIES

FLASHING, BICYCLE REFLECTOR. Spinning motion
refurns light lashes to motodsts, 68 dections. 5650 Each
Goeden Products, Bos 1481, 51 Charles, MO 63302,

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO Kars, Minibdkes, Atvs, Kis, Parts, Engnes. Lowes!
Prges. Largest Selechan. 64 Page Calalog 52.00. Refund-
able. Karl Workd, Dept. C. 1488 Mantor Ave., Painesvie,
O 24077

$49.00-Mini-bike kits, Go-Kans, Frames, Engpnes, Whaeels,
Twres, Clulches, Wholesale Catalog-51.00. Kans and Kits inc.,
430 Easl 161, Paterson, MU O7514-2609

HYDRAULIC JACK Repas Manuals and Kits. Calalog
$2.00. Hydraulie Jack Inc.. P.O. Box 18, Accord, NY 12404

DISCOUNT Sterso Indasnas 200W + Speakers
ECHO Boosters, HIPOWER, Box 1424P, Dover, DE 19903

MOTORBIKES. Go-Hans. Clulches. Twes. Wholesale Cat-
alog 51.00. Lorenco, Danwdle, 0 616832
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AVIATION, HANG GLIDING

YOU GAN FLY. Utralights. No license needed. Easy. Inex-
pensive. Miw Complete Directory: Manulaciuress, Distribu-
$3.00. Mercaniie Enterprses, 2207 Wahers. Dept. UAJ3,
Horthieook, IL 60062,

HOBEY HELICOPTER. "Choppy” USralight Singls-Sam
Hehcopiar. Semplbed Corstructon—Matorcycss Enging. Bro-
chure $3.00. Polynova, Box 5708, 5t Remi, Quabec, Canada
JOL 20

GYROCOPTER, Hovercraft, Ultrabkght. Airboat.
$10.00. Alrcraft Supphies, 7832 Ontano. Omaha, 88124

BOOMERAMGS—INCREMBLE RETURNS! You can do
it. Excitng! Owrder your FREE Catalog Now! Boomgranghian,
206 Park, Monmae, LA 71201,

DESIGH Build Asplanas, Hang Gliders, Simplified Publica-
tions. Brochure 20¢. MoCoy Aircraft, 12830 5. Figueroa, Los
Angeles, CA B0061.

SPACE & ASTRONAUTS

TV & VIDED EQUIPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

VIDED MOVIES. VHS-Bela-Disc. Catalog $3.00. Tower,
Dunicirk, MO 20754-0213

MAKE BIG MOMEY IN HOME SATELLITE TELEVISION.
Be a Desler. Earn $50,000.00 -

repod.
1“-1 Lake Cawego, OR, 97034, 503-246-8335.

SATELLITE TELEVISION ANTENNAS complete delailed
plang lr home consiruction by anyong $500. Jarsen
Elecironics, P.0. Box 188M, Dundee, Ove. 87115

SATELLITE Systems. Buid, Save, Details Send Stamps.
Matco Electronics. Box 316 BB, Cadillac. M|, 49601

BATELLITE WHOLESALE buy dweci all brands  Proaes
$2.00: 224 page book and prices $12 99, Salelite Wholesals,
925 Manses, Roswell, GA_ 30076

ANTIGRAYITY Propulsion Device! Free Brochure, RDA,
Box B73MM, Concord, NC 28025

OFFICIAL utthe Patches, Caps, T-Shirs, Write:
‘Shuttle’, P.O. Bax 5108, Titusvilia, Florida 12780,

SPACE Stamps. Send Sase To: Space Cobection, Box
1238, Cocoa, Flonda 32922

BUILD YOUR OWN - Travel Traier - Filth Whealer - Molor-
homa - Camper - Pickup Cover - Plans - Paflems - Kits -
Calakog 51 - Gler-L F-V's, §152PM Rosacrans, Box 758,
Balficwer, CA B0T0E.

ANTIGRAVITY Space Discovery, Autographed
Patent Copy 4,087,084—35.00, G, Knapp. 4408 Widwood,
Bumnaby, B.C.. Canada V5G 2M4

HOVERCRAFT

MSCOVER WOVERCRAFT! Complete Catalog $1.00°
Vanture, 13820 Greenland. Uniomiown, Ohio 44885

HOVERCRAFT Plan Al Sizes Catalog £1.00. Universal
Hevercralt, Box 281, Cordova, |limois 61242

AERO-CAR Amaring Hovercraft built sasily with ordinany
innis. Lawnimower anging power. Camies one man plus, Hoe
Compigte corstrucion  plans  and  brochwe. 3095
Agro-Projects, Box 5118PM, Clirton, MNew Jersey 08808,

CB'S, RADIO & HAM EQUIPMENT

NEW! ... REPAIR ANY TV ., EASY. Write: Ressasch, Fa.
3 Box E01BH, Colville, WA 99114

POLICE Scanners, Bearcat, Regancy. HPA, Box 19224,
Danver, CO. 80218,

CB MODIFICATIONS, Corversiona, Books, Plars, Kis
Calmlog §2. CBCL, Box 31500M, Phoarm, AZ BS046

C8 RADID Books, Kis, Modifkcations, Catalog $1.00
Retundable, APS, POB 263, Newpodt, RI 02840

TRAMNSFORMERS - Hobtvy, Repmr. Inventng, Desigreg.
Many Stybes—From Stock. Calalog - 50¢. TFS. 622 Union
Lane, Bnslle, NJ 08730,

GOVERNMENT Surphis receivers, TENSmitlars, BRooger-
mﬂm parts. Camiog 25z, Meshna. Mahant, Mass.
1 ]

ANTI-STATIC, ant-dust. Alburm Storage. Proven principles,
Handiool Construction, Plans $500. Manx Research &
Dervasopmant, & Virgbwood Cres., Barria, Onl, Canada L4
43

“MICROCHECK" the safaty fester for microwave ovens.
Protect your family from dangerous ratiabon laakage. Press
tha bution, il the ight stays on call for professional help, you
mﬂmmmwmswﬁm
$3.00 handiing, postage. Classic Marketing, P.0. Box 8852,
Hollywood, FL Z3081-0852

COMPUTERS & SOFTWARE

FREE Commodore-64 Ti28-44VIC-20Timew TR580-coco
ograms! Send stamps! EZRAEZRA, Box 5222-MIU, San
Dingo, 92105,

Tio'dA owners. Gal your frea calalog of new. axciing. iow
cost soltware, Dynamic, Box 680, Hicksville, M.Y. 11801

TR5-80 COMPUTER DISCOUNTS. Lowest prices any-
whern, Free price list. Aado Shack. 1758 N. Deisea Or.,
Wineland, MJ 08350, BO0-257-04.26.

STEREO, CASSETTE TAPES, ETC.

THOUSANDS OF OLIDMES! Hard-to-find 45mm hit records
from the kast 40 years inchading pop. couniry, rock. and soul.
Send £2.00 for calalog o Amencan Pe, P.0O. Box BB455,
Depl. PM, Los Angalas, CA. BODES
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BOATS, OUTBOARDS, TRAILERS, &
KITS

EVINRUDE-MERCURY 1953 Bargawns . . . all sizes . .
Scott McCulloch parts . . . §2. handling . . . Electra Marine_ 610
Marmick Road, Lynbook, Maw York 11563

FIBERGLASS - RESINS - Foams - ciath - epomss - sl -
eic, Faciory prices - CATALOGUE 51.00 - [Book “COM-
PLETE FIBERGLASEING™ 36000 - Clarkgrall, 165-P1
Agualars, Tonawanda, NY 14150

BOAT PLANS - FRAME KITS - PATTERNS - Hundreds of
diasigns - Wood - Fiberglass - Sieal - Sadboats - Powerboats -
Outboards - Canoes - Kayaks - Rowboals - Duckboats -
Dories - Houseboats. Proven mathods inciude insiruct

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

SETROMGER HAMDS - BIGGER FOREAAMS. Amaring
new concepl. Free information. POWER, 30 5. Fesl Ave,
Suile 204-0, Arcadia, Ca 81008,

BIGGER, More Powertd Muscies - tasler!’ Free Bookiet!
Universal, Box BE844. Detrod, Michigan 48240

KUNG-FU Frae Lessons. Send 51,00 for Postage. McLisa,
Box 1755, Dapt. PMB4F, Honolulu, Hawaii 6806

CHANGS Deadly Fighting Secrets, 53,00, Tilley, Bax #1,
Bilings. MT 52103,

SPORTING GOODS AND EQUIPMENT
CROSSBOWS and SLINGBHOTS. Mos! Complete Cata-

g Avalable 31.00. MEM ENTERPRISES, Box 64, Depl. PM,
lsland Laka, IL. B0042

BATTERIES, ALTERNATORS

SENTRY wilh/sithout enging big discourts. JJ
Enterprises, Box §33, Oshlosh, Wesconsin 54502

BATTERY REBUILDING SCHOOL

BATTERY Rebuiiding Tooks, Instructions $326.00. Manual
$65.00. Trainng Available. Sun Bahery, 10415 08, Sabring,
Florida 33870

ENGINES, MOTORS

HEW Engines For Mowers, Tillers, Eie _ . . Famastic Sav-
ings! llustrated Calalog - 52.00. (Relundable Firs! Order)
Duscound Engines, Box 166PM, Ashland, MO 85010,

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Walking Foet, com-
plete ready 1o uss—only S4B9.00. Thompson Model PW200-
maﬁnﬂmmvwnmumum
dirpct. (Master Charge-Visa). Datho Mig. Inc, P.O. Box
12110, Lubbock, Texas 78452 Phone: (B06) T44-6774

MACHINERY. TOOLS & SUPPLIES

aspociaby for amateurs. Professional resulis! Mo Lofting!
“Bupplies” - Fashenings - Fibevglass - Resing - Gluss - Books.
Sand §2.00 jor Huge 144-page catalog or 34,00 Airmad
Inchades Free “Boatbuilding Supplies” brochwre. Investigmie
our "Paxy-Shiskd"Poxy-Gnp" wood epaxy beatbuilsing gys-
lem - Marsal - $2.00. GLEN-L MARINE, 0152 Rosecrans,
Box T5EMF, Beliflowes, CA BOTDE.

BOATBUILDER'S PLANS, Paterns - Mayaxks, Canoes,
Sailboats. Pirogues, Fishing Boats, Duckboats, 40 models.
Catalog 252, Outdoor Sports, Box 871C. Grendwood. TH
aroe?

BANDSAW BLADES, Any Size, Froo koratura, King Saw,
6541 Tahewater Drive, Morfolk, Virginia 23506

SMALL FOUNDRY Fumaces. Supplies. Fres |nerature.
Pyrarmid Preducts, 3736 South Tih Avenua, Phoenis, Arizona
85041

SILVO Hardware, 188 Page Hand & Power Tool Catalog
51.00. Dept. PM-4-6, Richmond 5t Philadelphes, P&
1M25

& METAL Cufting Laihe 58725 Tasy, 15048 Procor,
Indusiry, CA 91746

BOAT KITS 27 traderabla models - POWER and SAIL -
117-30°. Molded fibarglass hulls and decks come factory
assemibled - you install factory suppdied mbarcer. Save haif fac-
fory-buill cost. No ssperience requied. 48-page catalog -
$1.00. Luger, Dept BC-84, 3800 Wes! Highway 13,
Burmavilia, Minnesota 55337, 612-890-3000.

BOATKITS - FLANS - PATTERNS - FRAMEPACS -
LARGEST CATALOG - 300 Dwsigns 8780 - Plywood Fiber-
ghass - Stead - Strip Planking - POWERBOATS - intoards -
abouts - Houseboats (KAYAKS CANOES - Larges! Selec-
ticn) - SAILBOATS - Daysaiders - Tralersaders - Mutihulls -
FIBERGLASS MATERIALS - Ciolh - Resans - Foamn - New
imgroved - “EPOXYPLUS” - “EPOXYGLUE"- “EPOXY-
SURFACER™- Wood Epoay construction - CATALOG $2.00
(54.00 Awmail) - Includes FREE Boatbulider Materials Bro-
chure [Book - "AMATEUR BOATBUILDING" Fiberglass-Fly-
wood - WoodEpaxy - Steel $5.00) CLARKCRAFT, 16-P
Agualam, Tondwanda, NY 14150

STEEL, Brass, Alummum. Calalog: 51.00. MBM, 3718
Fremont, Chacago, IL S0613

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Guasranteed, Catalog §1.00 (Refundable). Camelot, Dept. 44,
Box 65, Brisiol, Wisconsin 53104

BRASS, Steel, Aluminum, Stainless, Acrydc, Mylon, Tellon
Mo minimum, Calalog £1.00 (Aefundable). METALS, Bem
11204, Clayion, MO 83105

STEEL, Alksminum, Brass—Shesl. Bar, Shop Supplies
Flans. Write: CEL, AR1, Box 183, Cameron, IL 61423

BANDSAW BLADES any size SAVE 20030% EUROPEAN
Wood and Meta! Working Machinery, Froe informaiion,
Suflolk Machinery. Suite 8, 16 Shore Road, Palchogus, NY
11772

1400 Catalogs Listed and Described. Sources lor Every-
thing Imagmable. $4.00. Masteriog, Box B79-8, Fairax, CA
B4

TRAILER WIRING KIT. Haavy duly. Complete. $18.00.
Eimctrew, inc., 108 E. Shevman, Hulchinson, KS 67501

WOW . ... A Trim and till kit that i1 wrtually 8 oulboard
molors, both loreign and domestic. Simpla installaton, non-
electric allows Tremmang al af gpeeds from the drivers saat,
Dot Trim:-M-Tilt Kits. Wiite: Dole Fluid Power Products, Box
1978FM, Hutchinson, Kansas 67501, Call (316) 663-B361.

KAYAK KANOE BLUEPRINTS, Simple. sirong consfruc-
tion. Easy, fun 1o busid! Send $8.00 for detaded blueprint and
clear instruclions. Ov gel fwe inlormatn from: Positive
Pubkcatona/PE, B0S5 Henry Lane, York, PA 17402

CAMPING EQUIPMENT & TENTS

CAMPERS, BACK-PACKERS!- Packable Wood Buming
Siove From Scrap - Plans 32, B.A. Czech, 121 Alva Park,
Eugena. Dregon §T402

COLLAPSIBLE Pwcnc Table Folds 214 High. 14861
Myors. Dwtroit. M1 48227

BELSAW SHARP-ALL OWMNERS-Save o 3% on name-
brand whaets, ikas, balls, parts. Fres calaiog. nmediate ship-
ment, Woodmaster, Depl. H2U, 2849 Tewace, Kansas City,
MO B4108, {BON)AZ1 -5E51

HIGH QUALITY TOOLS! Oustanding buys wall beiow
wholesale. Imagne! 40 pc. socket saf 38 & Ve drive just $7.00,
25 po. V2 drive just $18.00. Order Mow! Check or Money-
Order, Ppd, Tooimart Inc., P.O. Box 258, Colorado City,
Arirnna BB

WREEMHWWWM
Guidebook, Wal Chart. Send for brochune. Skog
C-onwwbcptpﬁ P.0. 22558, Mnneapahs, MM 55432

CATALOG—Metal  and  Hardware—351.00. TWF.
Induaivies. Mawn. Barretl, Minnesola 56311
ENERGY SAVING

SAVE Energy and Extend Lighf Bulb Lite up to 100 Times.
CME. Box 507, Laurel, Fla. 33545

{Continued on next page)



ENERGY SAVING
{Continued from preceding
SOLAR, GREENHOUSE, AND ENERGY SAVING
PRODUCTS CATALOG!
COMPONENTS, Complete Systems. BB pages, 18 sec-
tions, Qur 11th yeas! Order from one expert source — e
country's langest anergy saving madl order house! Send §1.00

postpaid, Sokar Components Corporation, Depl. M, P.0. Box
237, Manchester, NH 03106
50% on water and heat for shower - Save owar

$100 annually - Easy to insiall. Complede “Walermiser” haad
A& mstructions. 100% Guaraniesd 52 .95 each, Hooper Housa,
Box 326, Salem, MA 015970

LOW VOLTAGE LIGHTING- SAVE B0% Feplace Expen-
shvo Sealed Boam Bulbs with Low-Cosl Standard Bulbs,
Quick, Easy, Sate. Kit lor & Lights $17.95 ppd. Theifti-Lite, Box
T25E, Cucamonga, CA 91730-0725

REDUCE CENTRAL A'C BILLS. See how ils done. BASE.
3810 Pappertrea, Columbus, ndiana 47203

TURN YOUR WATERBED HEATER OFF! STAY WARM
... COMFOATABLE. $1.00. GPFH-PM, 1774 Gotham 5L,
Chuda Vista, CA 92010

HOW TO MAKE WIND CHIMES AND MOMEY |lustratod
Instructons $4.00. BC Enerprises, Box 465PME, Beulah,
Mich, 43617

CARPET A ROOM FOR UNDER 328 COMPLETE! For the
Bast imvestmant You'll Ever Make Send $3.88 to: LAL
Enterprises, P.O. Box 87783, San Deego, Caslomia 821348,

PICNIC TABLE PLANS EASY TO READ. EIGHT SIDED
2450, S0 £3.50, FIVE SIDED $2.50, ALL THREE
$7.50. SEND CHECK OR MLO.. RAJ OF DESIGNS, P.O.
BOX 58430, LOUESVILLE, KENTUCKY 40258,

LOW VOLTAGE LIGHTING- SAVE B0% Replace Expen-
sive Soaled Beam Bulbs with Low-Cost Standard Bulbs.
Cuick, Easy, Sale Kil lor & Lighis, Frea Inlarmation.
Thritli-Lite, Bagx T25H, Cucamonga, CA 81730-0725

BOOMERANGS! REAL-SIZE PLANS . . . Two 20, easily
mada prowen desegns. Rush 53.00. Yours lor funiprolitt
Boomeranghlan, 306F Park, Monre, LA 71201

BATTERY CLOCK MOVEMENTS. Balow wholasale
prices. Best Quakty Catalog $1.00 (refundabe). Yankes, Box
26, Thompson, Connectsxut 0E277

FOLKART YOU CAN BUILD from screp wood. Over 30
patiedns complete with instructons. 33.00. Binders Mounismn,
Baow 247P2, Faith, ML 28041,

AMATING Plow Fesistart Mail Post 52500 PP
Swingaway. Box 57, Minoa, NLY. 13118

CATALOG FULL-SIZE FURMNITURE PLANS — S2.00.
Retunded with lirsl order. Tratdional, Earfy Amerncan, over
170! Fumniture Designs. 1425 Sherman. Dept. CP-B4.
Ewanstan, Hingis 60201,

SOLAR & ALTERNATE ENERGY

WIND-ELECTRIC SYSTEMS. Patented, mos! eMicient,
0%l eective. exireenely rekable aulematic aperaton. Output
5 1o 100KW, Complete info. 3. —Valuable Disiriaiorships.
Irternational Energy Systemns, 119 E. Lucy St, Flonda City,
FL 33034

BULD SOLAR WATER HEATER Dwtailed Plans $10.00.
Richards, Box 347, Crompond, NY 10517

WOODEH PATTERNS- Catlalog of cver 50 available plars
a0l Luiking Mmsbuctions for wood toys, Ruenilure, antiques,
&nd more. Send 51.00 (refundabie). J.J. Enlerprses. P.O. Box
19658, Aochester, NY 14618

FANTASTIC foaling resdential DOCK plans, dustrated
‘how-io”  book: deteds FREE. ADSCO, Box S77EF,
Sawannah, Georgia 31414-5772

WOOD, WOODWORKING

HEATING, FUEL SAVERS

INSTALL your own prafabncated, wood-burming, Heatilaber
Brand Fireplaca, We ship nexl day - anywhera - A3 UL
approved products. Send SASE and plans of sketch to: Home
Crafts, In¢., T80 Raivosd Awe., W. Babylon, K.Y, 11704

MODIFIED Furnace Saves Heal 34.00. R. Decker, Box
27202, Milwaukes, Wi 53227

HOME CRAFTSMAN
TOYMAMERS! . . . . Free calalog . . . paffems, wheels,
dowels, parts, smpma' Hurry!! Mnrgm PO1B1Y, NI

Bardsiown. Loutsville, Kenfucky 40204,

OVER 75 PATTERNS! Ergoy Making Profiaile Wooden
Gé#s, Toys. Household Accessones. PLUS ~Shop Sacreis”.
Only 55.00. Accents (P-64), Box 262, Danvers. MA 01823

WOODEN Toy Parts and Patterns, Fun With Wood Calalog
$1.00. Howard Co.. Depl. PM, Box 442, New Alany, IN
47150

UMFINISHED picture irame moulding. Factory closeoul.
507% discount. 200 styles. Write: Japs. 126-PF Seventh Morth,
Hopkins, MM 55343

MAKE TOYS- Plans, Kis- Hirdwood Whaals, Pans, Dow-
ois- Catalog $1.00- Cherry Tree Toys., Beimont. Qo
4ama,

WORLD'S LARGEST CATALOG? Three pounds 704
pages. Every Tool, Supply, Machne Imaginable $5.03.
Hmrm Mckiligen, PM-884, Johnson City, New York

WOODCRAFT PATTERNS, Windmills, Wishing Wills, Bind
Houses, Fesdars, Flying Duck, Pheasant, Ouldoor Planiars,
Catalog §1.00. Crafters, 11840 US. 27 Marth, DeWwi,

FAVORITE WOOD TOYS, Patlems, Fans, Whesls, Cala-
log $1. Tovs And Joys, Box 628M, Lynden, Wash, 98264

FREE Catalog: Fumiture Plans. Flexplan-bMld, 48 Lowall,
Westaood, MJ OTETS

KILH DRIED HARDWOODS 550 sires, fros islings J & 5
Hardwoods, 433 Boswell H8 Foad, Endicott, Mew York
13760,

WOODWORKERS: Make $100.00 every Salurday with
shop scraps! Complete instruclions §5 00, Woodscenas, Box
T44E, Oregon City, Oregon 97045

35 WOODEN TOY PATTERNS! - Cars, Trucks, Gradar,
Dozer, Train, Awrplanas! - §5.00 - FRANKS, 1202F 20 Second,
Boonaville, M5 38829

WOODWORKERS - IDEAL HOME BUSINESE. FREE
BROCHURE! Fire Shop, TEHC, Wesl Pelerbors, NH
03468

WOODEN Toy Parts, Pattarns - Doetads, S0g. Al's Pina
Works, Box 228, Lake Hopatoong, M.J. O7B4S

SOLID WALNUT BOOKCASE KITS. Send 33.00 For
Details. ZA) Walkat Shop, 3803 Nodh Créde Drive,
Chasteston. W.V. 25302

BUNKBEDS Plans, Instructions, Exira Strong. Easy To
Baild, $2.00. Box 5. Nonantum. MA 02185

CUTEST loy ever. walking, waddhng, wooden duck also
climbang bear, for plans send $4.00 to: Heslop's, P.O. Box
32624, Opoden, UT B4403

FREE cataiogl . .. . Toymaking, veneering. caning supphes.
Fumiture plans, woodworkers' books. dowels, buttons, spn-
diles. shakonr pegs, mug pegs, candie cups. Morgan, PO1MGO,
1123 Bardsion, Lowssville, Kenbuecky 40204,

WOODEN Toys ame bedler. Lisi of Plans $1.00. U.S. Curren-
cy only. ‘Woodbutcher's Towys, Box 514, Leslie, Michigan
45251

STAINLESS Steal And Brass, Screws And Bolts. Small
Ouarniies, Free Calalog. Elwick. Dept 513, 230 Woods Lane,
Somardale, N.J. 8083

FREE Brochure Linigque ema Fior The Woodcraltsman Box
133, Morth Arlelbors, MA. 02781

RARE vaneers, Foreign, Domesbc, Custorn 1-ply Faces,
2-ply Burls. Plywood. Wallpaneéng. Tablatops. Doors. Wiood
Gallery, Box 37, Flowd Knobs, N 47118, B12-023-8585,
24-Hours Evaryday.

PLANS, BLUEPRINTS, PROJECTS

GARDEMN SHED. Ptars £5.00. Altractely disyned multi-
pupose budding. Buid hor yowssll, o to sell, Hansen
Construction. 51208 Burtington, Maroelius, MI 4B08T

PCKUP BEDLINER PLANS, Foreign Domeslic. Remay-
abia Liners, Carpeted. Padded, Bench StorageSleeper,
£10.00. State Make, Model, Shorilong Whesibase.
Featherbeds. Box BO2E, Mobile, Ala. 36608,

BLMLD STURDY WORKBEMCH kv under 5,00, Comphrte
inlarmation $2.00. Kramer Enb, Box 167, Grants Pass,

CQwagon 87526

BELT-disc sander plana 55.00. K. Resd, AL 1, Bon 208,
Micanopy, Fla. 32667,

SAWMILL, Buikd Personat Commencal Unit for amost
Nalbing. Free Infarmation, SDS Inc., Buena Vista, Colorado
Bi211-1188

FREE faliout shefer plan. Send self-addressed slampad
envelops. Vance, Box 485, Idaha Falls, Idaho B3402

CONVERT THREE-PHASE INDUCTION MOTORS i ain-
gle-phasa, 220V, 1-25 HP, lul-iorgue. $6.00 plans, Rotary
Converter Specialsis, Box 13862, Washingion, 0.C. 20013

150 LB. Capacity Aw Compressor For Uinder $25.00 For
Plang, Send $5.00 To; Compressor, 12257 Hlman Circle,
Laice Parl, Fla. 33400

HUMANE, ALL WOOD, SMALL BIRD TRAP. Cormpleie
plans. 52,00 plus LSASE. 851 East Grand, San Gabnel, CA
#1776

SPRING FRESH tap water: Remove oflenseve taste. odor,
Chiorine mnd Bacteria. (Distritutors Neaded), Send stemped
envalopa, Lee Stevenson, AR 1, Box 42, Oakley, Kansas
E7748

AMATING ALL-PURPOSE MIRACLE CLOTH cleans and
poishes lumiture, silver, brass, ewelry and move!! Hundreds
of uses! Only 53.00 postpad. MTM3, 1520 Morth Broad, P.O.
Box 58310, Philadelphia, Pennsylvana 15102

LEVOLOR MINFBLINDS & VERTICALS, WOOD BLINDS;
50-60% Of, MC & Visa, 51.00 (Refundabla). Blind Dessgns,
Box 241576, Memphis, TH 38124-1576

HOME BUILDING & REMODELING

LOG Homes, Made Easy, Build lor almost Nothing, Free
Information, S0S. Inc., Buena Vista, Colorada 81211-1188

BULDING? REMODELING? llustrated Manual Describas
boney-Baving, Leasi-Eftort Sohdions To Comman Problams.
Oy $5.00 Pestpasd. Moneyback Guarantise. FREE |nlarma-
tion. Jayng, AR4, Mewton, [Hinois 2448,

FAEE! Builing Books Catalog Plus Newsletter: Builder,
Box T31M. Santa Barbara, CA. E3102,

HAVE You Seen THRESHOLD Magazine? N Mot, Write
And Ask For Free Copy, Enclose $1.00 For Postage & Han-
dling. Threshold, Box %22, Columbim, MO BE205. A Most
Unique Magazing For Cansciantious Homeownars 4 Those
Duesiving Home Owrirship.

PLASTICS

CASTOLITE Ligud Plastics. Crysial clear, colors. For cast-
ing, embedding, coating, fbergiassing: = ndusiry. laboraic-
res, craft work. Feproduce youw designs with our mold
malenals. Catalog $1.00. CASTOLITE, Depl. 845 PM, Box
391, Woodstock. IL. 60084,

BODY PUTTY TEXTBOOK. Maie yaur twn. 100 pobyaster,
oy, urethine industnal iormalas. ireiructons, 68
pages £10.00 pp. Detais inee. Wills, 32778 Vie dal Venads,
Valley Center. CA. 92082

DO IT YOURSELF

UMIQUE, Coversd Brdge Bird Feeder, Flans $2.00,
Bermrosa, 2337 Don St, Springlieid, Oregon 97477

1600 CATALOGS Ewery Subject Imaginable!'! Many
FREE! D=wctory $4.00. Catalogs Galore, T814-L Springfaid
Vikage. Springlald, VA 22152,

BAVE on paris for Lawnmowars, Minibdes, Karts, Chain-
saws. Small Engines, THOUSANDS OF PARTS. Send £3.00
For Cataleg. Sawv-On-Parts, P.0O. Box 231, Somerville, Mass.
2145

UPHOLSTERING SUPPLIES 51.00 for Prices. Varety
Products. Box 566P, Lathrup Village, Mich. 48076-0565

WATERBEDS! Plans and Acceasory Calalocgue $1.00.
Walerbeds, 12104 "I~ Stresd, Vancouver, WA, 58561

UPHOLETERY AND CAMING Supphes. Cataleg $1.28

{Rafundabds). Jack's Upholstery and Caning Suppbies, Depl,
P, Oawega, il 60543,

BACKGROUND MUSIC Inexpensiely Via Heatng Dusta
56.50. 5-143, P.0. Box G0BTC, Anahesn Hils, Caklomia
SEHOE

NEW! .. REPAIR ANY TV ... EASY. Write, Resaarch, Ri.
3 Bax BMBE, Cobeiller, WA 09114

BUILD PROFESSIOMNAL INGROUND SWIMMING POOL
e@sy . . . imexpensive. Wme-Plans, Box 12763, Lake
Charles, LA, T0612.

ORNAMENTAL IRON, Professonal sorolls with ingupen-
sive bender. Modulsr segments. Write: Fuch, Box 160013,
Sacramenio, Calilormia 95816

SUNTANNING Machine:
240.00. KIMTANS, 2004 -
Afin. TIC 0P

WHOLESALE TOOLS, supples, equiprment. For indusiry,
farm, and home. Thousands of Aems, calalog $1.00 refunded
wilh order. Ewerglades Supply PMBE, 12241 Bryan,
Loxahaichas, Fla. 33470

Buildngwiring plans
1240 - 12 Avanue SW, Calgary,

EASY, build your dwn projection T.W. Save thousands. Kit
Conasns Lens and Simple Instructions. Mow Only $14.95
PPD. Moneyback Guaranies, Mike Gakard, 544 Clawson 5.,
Siaten lsland, NY 10306

CENTRAL VACUUM SYSTEM. Powertouss wilh 2 malors,
Easy Installation. Detaded Instruchons. Whaolasale Prices,
Vacu-Kieen. P.O. Box 8870, Richmond, VA 23225
[B04}-2TE-0263 Callect

WRITE A LEGAL WILL WITHOUT A LAWYER. Fres
catails. Law instule, 3408M, Boulder, 0O BO307

STAY cool, custom made aluminum rol-up awnngs, send
window sizes, and colods requited To: Leewiy, 410 Marisney,
Ad, Kelowna, B.C., Canada. V1X 1A2. For Free Eslimabe

[Continued on next page)
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DO IT YOURSELF
{Continusd from preceding page)

MAGIC TRICKS, JOKES,
VENTRILOQUISM

DISCOUNT CATALDG: Chainsaws, Three-Whesler, Log-
spitters, Molorcycle, Snowmobile, Small Engina, pans,
accesaonias ($1.00). Marudacturer's Supply. Box 157-PME,
Darchester, W1 54425,

1400 Catainga listed and Descrived. Sources tor Everything
Imaginable $4.00. Masteriog, Box B7T9-F, Faidax, CA
4530,

ELECTROPLATING. Complete amabeur's textbook. AN
matals E metallic:nommatallic items $11.95, Details
frea. Tropic, Box 95-P3. Paim Bay, Flonda 32905.

X2 TV TIPS 52.00 Could Mean A Befier Picture Could Save
¥ ou Many Dollars By Eliminating Soma TV And Artening Ser-
vicaman Calls. TVT Publication. Rt. 1 Box 277, Newbem,
Tenn. 38050

BUILD your own Portable Bar-B-Owe Gril under §50. Com-
plete Plans $10, Box 31, Benedsct, NE 68316

KENTUCKY PIT BARBECUE, professional offars booket
detaied with evarything Fom pét construction 1o mcipes for
basckyard Darbecus. 38.50. Marion Barbecue, 728 Main

SELLING YOUR HOME? it Cowd Be Worth Thousands
More. Professonal Sacrets Tells AR! $5.00. Landman, 2620
D& Lebanon Rd., Nashwlle, TH 37214

HANDSTRIPPING AND REFINISHING wood. Learn how.
£3.00. Box 14802, Mitwaukes, Wisconsin 53214,

LIVING ROOM FURMNITURE PLAMS. SASE for details.
Designed Decor, 514 West Linden, Cosur o Alens, dabo
B384

COMFPLETE In-Ground Swimming Pool Kits from $1685.00.
Frese Brochuea and Price List. Bumett, 4601 Bunkernill, Morth
Liatie Rock, Arkansas 72116

AUTOMATED GATE PLANS from slectric garsge door
opener. 510, ET. Horizons, Box 1323, Lancaster, CA
#3534

PYC FURNITURE GRADE Pipe Fistings Slings Cushions.
Plans Make Cheality PVC Fumiture. Send 5185 Far info.
Wendellyn, 15887 Manulachers, Hunlinglon Beach, CA
BG40, 714-008-5138.

REPRODUCTION MOLDS

LEAD SOLDIER MOLDS. Scarce Chdl, WwH, Camnon
Fariasy. llustrated Brochwre $1.00 (Refundable). Dunkens.
Calver, TX 77837

ARTS, CRAFTS, SUPPLIES

“GETTING Started i Stained Glass” $1.00. Whittemors,
Box 2065T, Hanawer, Mass, 02339,

LEATHERCRAFT Supplies Catalog, $1.00
Crafet-LS, 1909 75N, Sherman, TX, 75090,

STAIMED GLASS SUPPLIES: EXCITING SUPER CATA-
LOG-PMW $3.00. CORAN-SHOLES INDUSTRIES, 509 E.
SECOND, BOSTON, MA 02127,

EVERYTHING - You - Need. Stained Glass Catalog 51.00.
Craftismen, Hobbyesl, Saylescrafts, 171 Main, Myack, NY
10860

STAINED GLASS SUPPLIES Complete Catalog 32.00 [re-
fundabie). Sunshine Glassworks, 3630 Hardern, Dept CT,
Buffalo, NY 14215

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

SIGN Pairing — Easy method, Free catalogue. Kaulmann
Comparny, Centienown, Missoun

CARTOON for Fun and Money!! Free bookiet!™ Cartoons,
Box 406144, Detroi, Michigan 48240

35 LESSON cartooning course. Caroonist's Magazing,
both $4.00. Harman, Box 30387, Lincoln, Nebraska
GBB0G-036T

MODERN Canconing taughl by mail. Wrile for free Dro-
chure, Canconerama, Box 263-8Y, Branhord, Conn. 06405

CARTOONING - Money, fun, popularniy!!! Leam by mai.
Frah booiclet !l Cartooning, 72 Kandal, Tosonio, Canada MSA
ALK}

[rafundabin]

MODELS, MODELS SUPPLIES

RADI) CONTRAOL- Ainplanes, Boats, Helcoplers. Sup-
phes Big Diecount Cataleg $500 (Retundable). klodetars
Supply, Box 7185, Monsgomeny, AL 36707,

LEARN YENTRILOCANSM! Guaraniesd Instructon, Sup-
plies, DUMMIES. Infermation Free! Maher, Box 420-PM.
Lileton, Colorado B016D.

FREE! World's Leading MoveRy Catalog. 1600 Jokes
Tncks, Science, Sports. Hobibees. Johnson-Smith, C-6013, ML
Clamans, Mi 48043

HORRBIES & COLLECTIONS

NAZ] war souvenirs, FREE illustrated catalog. Defta. Box
NEAPS, Honoluhe, Hawaii #6820

TOY SOLDIER MOLDS. Make mililary, chess, medsval lig-
ures. Profitabie - fun! Free nlormation. Castings, P.O, Box
34B2-FM, Langweod, FL 32750

MILITARY Madalz Catalogue S0c. Yaarly Subscription
$4.50. Vernon, Bax 1387PM, Baldwin, NY 11510-1387

DECALS, EMBLEMS, PATCHES

GUARANTEED Lowest Embism Prices! Frea Catalogue
Stadr, 1P Jane, NYC 10014, (212) $85-000%

TOP-GUALITY mydon U5, flags. Embeoldered siars, sewn
sirpas. Excosds Gowemment Specilications. 3 X5 §17.25,
4'X6" 521.00. ppd. Free catalog. Amerncan Flag & Banner
Inc., 1349 5. Wabash, Chicago, L 60605

SAVE Big. Buy Palches, Decals, Pins & Caps Faclory
Deract. Frea Calatag. Free Pricing. Eastern Emblem Co., Box
B28-PM, Union City, N.J. 07087

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

ARROWHEADS 516.50 doz. Secnst's denbdication Guide
$8.81 ppd. Ailacts kst 40, Secrst's. Deadield, MO,
B4T41

FREE Lisl io Serios Collectors, 30,000 Indian Aditicis,
Pois, Spears, Axes, Slate, Basdwork, Cadde Tradng, Box
66D, Murfreasboro, AR 71958

LOOK! 100 DNFFERENT WORLDWIDE STAMPS 26¢
Approvais, Gelbes, Box 1513IME, Huntington Beach, CA
L2847

U8, six corvmermorative plabe blocks $1.000 Approvals.
Gardon Davison, Comoobook, N.H, 02220

EXOTIC ANIMALS 25¢ Workdwhe Approvals, Bimell, B528
Maorth Lamar, Suite 185, Austin, Texas TETED

DMLY Permies Per Stamp From S¢ To 25¢ Each. For
Worldwide Approvals, Build Your Coflection Easily And Eco-
momically. Hallmack, Box 372, Moncion, NB. Canada, E1C
n4

Stamps, Bax 476, Edgewator, MD 21037

“WHOLESALE" U.5—Foniign Pricelist and catalog Free!
Everything Guaraniesd. Mo Approvals. Schosidor, Bax 1240,
Grand Rapids, Michigan 48501

FREE Bargan U5, Canadn 40 Pyg. List. Request Forelgn
New 154u Bulleing. Brooks, Box 82, Brookhyn, M.Y. 11228

300 Worldwide S0e 1o approval applcants. Send oy, J.
MARTIN, P.0O.B. 245, New York, NY 10023

50 PICTORIALS 25¢ when Aequastng Low Priced Foreign
Approvals, Sleward Kent, Box 2388Y. Bethngham, WA
Sgazr

FREE 100 Cenada wiith request of World Widie Approvals.
Brinas's, P.O. Box 5807, San Matso, Call, 4402

FREE Cwear 52,00 Catalog Value Miri Foreign Stamps with

your Reguest for parsonaized ULS. and Foreign approvals.
Codonie, Box 12113, Albany, NY 12212

100 Workdwide Starmps. 2%¢ With Excitng Approvals, ARE
Samps Company, P.O. Box 2071, Sun City, AZ 85373

25 DIFFERENT oider U.S. 10¢ with approvats, Hill Co., Box
51, Defiance, Ohip 43512

WALT INSNEY Charactier's 1984 Summer Olympe: Collec-
lon—Free! Approvals. William Deems, Ravenswood, Wesl
Virgirea 26164

ORIGINAL HAND MADE Mexican Artec ldois. 4-2%2°
Each Decorawve or Collaction. Sed of 6. $19.85. Labnirade,
P.Q. Box 4590, kcAlian, Texes TRS

STAMP COLLECTING

FREE! Interasting wordwide stamp mixtuna, White, Blox
241864, Indeanapolis, N 46224

&0 YEARS Oid littean difierert United Stetes, oves fifty
years old—25¢ with approvals, Jaxon, Box C11-P, New
Rochelle, New Yord 10604

GREAT Gift froo with 151 purchase—line Linied Stales
approvals and wand ksl service. Sand 15¢ lor handling. Tha
Gtamp Boutiqua, P.0. Box 458, Madison, K O7540

BREATHTAKING Besautiful. 50 Diflgrant fwund Monsod pic-
forials commemoratives ondy $1.50 with minl complete set
approvals. Pagoda. Box 132P, Sadney, Ohio 45365.

OLD U.5 Stamps on Approwal. Chesber, Box 1535506,
Philadeiphia, PA 18111,

FREE - L. 5. Discouwnt Catalogue. Shelnon, Box 54TB, North
Migmi, Fla. 33181,

FREE U.S. Mint Sed. Approvals. Hildebrand, Box 4887,
Saria Clara, Caklomia 95054

COINS, TOKENS, CURRENCY
MEXICAN 35 COIN. Only 5200 Airmal. Prof, Asmour,

Apariady Postal #307, Saling G, Oaxaca, Mexoo,

PHOTOS & PHOTO SUPPLIES
DUPLICATING Super 8, 88mm, 16mm. Free Catalog:

Supplies - 36mm, Supar 8, 18mm, Video. Superior, 442587,
Wehs, Chicago, lnots 60810, Established 1538,

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanded. Free Recording/Publishang,
Broadway Music Productons. Box T438PM, Sarmuln. FL
335TH

FREE Songariting Swocess Book! Top Records, Box
23505PM, Nashwills, TH. 37302

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDION Top Brands, Cordowox, Buy Dwect. Tremen-
dous Descounts. Trades eccepted. Free brochure. PM,
Accordipn-0-Rama, 16 West 198h Streat. New Yorl NY
10011

100 Difigrend L5, 25¢, Approvals, Bradbey, Box 425P,
Midiathimn, WA 23113

101 Large Pictorinls 50c when requesting worldwide
approeals, Banat, P.O. Box 210244, Dalles, TX T5211.

WORLD Wide Stamps mounted in books on approval 2¢
gnd up. TRAUST STAMP COMPANY, P.O. Box 100-P,
Jamaca, MY 11435

50 DIFFERENT Oid 1.5, between 1867 and 1939 - $1.00.
Ed RAoush, 423 Shepard. Mansfield, Ghio 44807

FREE Foreign Stamp Price Lists with Bargain Approvals.
CK Stamps. 17902 Markles Drve. Jdarmul, CA 92035

CANADA. 50 diflerem 252, Approvals Oroszhy, Box 1-C,
Sarmia, Drlario, Canada NTT THE

“INVERTED ERROR" + 100 Ditlenant Linited States, S0
with approvals. Luay, P.O. Box 7088, Sdver Spring MD
20807

BARGAIN 100 Workt-wide Stamps 25¢ Ouality Approvals.
A. Parkes, Bex 143, West Brookbeld, MA 01685

FIRING CIVIL WAR Model CANNON Plans: Citalog fred.
Groen— PMEE4, Bon 892, Shalimar, Fla. 32579

TOYS, GAMES, KITES, PUZZILES,
MNOVELTIES

PUZILE - Balance nne nalls on one - aftractve gift S10
Box 33361, Northglenn, Colorado BO2E3
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35 DWFFERENT O US Revenus Stamps §1.00
Winchesler Stamps, Box 3542, Mansfeld, Ohio 44507

FREE Swpnse Collechon wilh approvals. Gould, Box 2130,
Peialema, CA 84853

25 DIFFERENT FOREIGHN STAMPS IN SPARKLING MINT
COMDITION, 25¢ WITH APPROVALS. RALPH HADLEY,
STR1G SPRINGHILL, BELLAIRE, DHID 432906

FREE 100 worldwids with beautihd approvals. Washingion,
Baox X877-P, Washinglon, DC 20033

CATALOG For Makers, Repasrars of Siringad Instrumants,
Impated Tonewood, Toals, Vamshes, Pats, Accessones,
Sirings. Cases. Fmne Europaan Instrumants, Bows. Assemble
Yoursel! Canved Violin Kit. Catalog §1.00, includes 108 Dis-
count Cerificate. intemational Violin Comgany, Lid, Dept
GF, 4028 'W. Bahwedere Ave., Balimone, MD Z1215

FIANGS, PLAYERS, PUMP ORGANS. Pebuild and repair,
Catalog of “How-To™ books, $2.00 (refundabis). Viestal Pross,
Vestal 11, New York 13850,

VIOLIM, Guitar, Banjo, Mandoin Making Materials, Acoes-
soatas, Books, Pano Tumnng Kis. Cataleg $1,00. nternational
Luthiars Supply, Boo 15444, Tulsa, OK 74158

ACCORDIONS, NEW, USED. Eleciric, elecironic, Condo-
woxs, concerinas, Butlon Bowes, Hohness We Buy. Sall,
Trade, Exchange, Repasr. Tume, 50 Years Exparience. If Dead-
o3 unavpdable, Call or Write for Brochures: CASTIGLIONE
ACCORDIAM, 12644 E. T Mile, Detroél, Ml 458305,
3135271548

GUITAR BUILDERS— hard-to-find qualily supplies ai grasl
prices, Send $1.00 for cataiog. Siewarl-MacDonald, Box
S00H, Athans, Ohey 45701,

GUITAR lessons. Non-technical, sasy fingerstyle method,
Audio cacsate, chams. $12.05 The Brown Coftage. Depd.
PMI1, PO, Box 78B4, Ashland, OR 7520

SAVE, Complete Catalog, Musical Accessories, Sihings,
Microphones, Pescussion, i, §1.00. Super Save Music, Bax
944, Morgantown, M.C. 28655,

[Continued on next page)




MUSIC INSTRUCTIONS & INSTRUMENTS
Continusd from }

ELECTRIFY Player Pianos, Pump Organs Guickly, Ines-
panaivaly with Lee Siert Sucton Units. Wite: Lee Music, P.O.
Bax 30BF, Cubser, Oragon 37734

FREE Catalog! Kits and Completed. Harpsichoeds, Ham-
mered and Appalachian dultimens, guitars, banjos, mando-
lins. Hughas Duicimers, 4418 West Collax, PM. Denver, Galo.
BO204,

EDUCATION & INSTRUCTIONS

EARN 3800+ WEEK! Gal your "F C C. Commarncal Radio-
telaphona License™ - Fast, i ! Electronics Home
Study, Free detads. COMMAMND, D-103, Box 2223, San
Francisoo, CA 941249

FULL, Part Time Business in Flaa Markeling Learn how!
SASE. The Cronkite Mamsscrpts, Box B33, Coos Bay,
Oregon §1420

SCIENTIFIC Timesiudy: Your Key To Poaitee Parsonal
Profit. Free Details, AMT, Box 767333, Roswed, GA 30076

DETECTIVE TRAINING HEADOUARTERS: For Homa-
study Educaton That Works. Exciting, Easily Leamad Cas-
safte  Courses. Free Detads: GLOBAL
INVESTIGATION, Box 191PM, Hanaver, MA 02339

TRIPLE YOUR INTELLIGENCE! Free Lesson! EDEMP,
Box 1462, Glendora, CA. 81740

BECOME SUPER-INTELLIGENT: Learn What Thi: Suped-
Iintailigant Already Know. Absolutely Fascinating? $4.00. H.
Brossman, Box 3434, Temple, PA 19580

INVENTORS! IDEAS HAVE VALUE! Ever think of an idoa,
forgat d and see it later on the rarkel? Many people don't
fomgat, act quickly and are rewarded by American industry.
‘Wnte down your idea! We offer free disclosure registration and
initaal consuRation regarding your ied’s potential value. Cak
or writa withowt delay for your free informabion package.
AMERICAN INVENTORS CORPORATION, 82 Broad Street,
Dept. PM, Westfield, MA 01086. (413)568-3753. A Fea Basad
Marketing Company. Offices Coast o Coast

FATENT IT ECONOMICALLY] Frea Details. M. Raner,
2008 Fondulas, Richmond, WA 23229

SCHOOLS

WHY HOT INVESTIGATE COMMERCIAL DEEP SEA DIV-
ING AS YOUR CAREERT Our Graduales ar working world-
wicle making excallent money, Send $2,00 for catalog contain-
ng disclasures. credentals. course outling, amployment sta-
ushics. instructor, gualilicalions, progress standands, tinancia
asssiance to: Divers Institube of Technoloegy, Inc., PO, Box
To 2, Depd, PM, Seatihe, Wi 88107

EMPLOYMENT INFORMATION

NONPROFIT Foundation halps inwantors. Widas! range of
services. Free mcording forms. Free ewvaluation. Ailinted
Immniors Foundation, 501-8 lowa, Colorado Sprngs, GO
BOS0A, Or Call 1-B00-525-5885.

TELEVISE YOUR PRODUCT. If your product is ready lor
sale and quaifies, we'll sall it on national TV lor 8 percartags
ol pradl. Hal Stanley, TV Markeling, Suita 1000, 10 Pann
Center, Philadetphia, PA 19103

IMVENTORS: Froe information on aflering your imesnticn
for sale, Kessler Sales Cocporalion, C-5-F1, Fremant, Ohio
43420

“JET/GAS TURBINE CAREERS!" Homasiudy counkes —
theory, maintenance, owerhaul — Established 1937,
AMERICAN JET SCHOOL, Dweparment PM-3, Darby,
Montans 59829 (406) 349-2100

LEARM Aslsep or awake. Reconds. tapes, equipmant! Fres
calalog! Drawar PRW-400, Fuidoso, Maw Maxico 88345

DETECTIVE Profession, Easy homa study; frisg fie-tack o
lapal pin, cartificate, future. Projossional smestigators Training
School, Dapt. GP, PO, Box 41258, Los Angales, CA 50041

LEARN Sewing Maching repainng. A profitable Trade. Easy
fo teamn. Free details. Sewing Center, 187 FR, Rochele, GA
307e.

EXTENSION And Posi-Gradusie Awards i Philesophy,
Ar, Sciance, Botanic. Medicina, Homeopathy, Risdionscs, and
others. 30 subjects Curncular froe (ainmas $1.00 refundabie),
Registrar, Sussax College of Technology, Highlieid, Danehil,
Gussen, England.

RADIESTHESIA, Raconics, Dowsang E.5.P. Courses and
Eqpiprnant Bustrated Catalog $1.00 [refundable) Establishad

ROCKY MOUNTAM EMPLOYMENT MNEWSLETTER!
Calorada, idaha, Montana, Wyoming! Exclusive computerized
openings - ALL occupations - greates! weekly sslection!
FREE INFORMATIOMI Intermountam-L, 3115N Hancock,
Colorado Sprngs. Colorado 80807

JOBS OVERSEAS _ . . (including Alaska). Free Details.
Giobal Employrmant, Bax 81833PM, San Diego. Calilomia
82134

RIVERBOATS - Tugs %15,000-560,000. Expenses paid.
‘Work month. Home month. Esxperience wnnecessary. All
wader-ways including Alaska, Hawail. Frea report. Send stamp
envelopa. Maring Employment. Box 207, Central, indana,
AT110

GOVERMMENT JOBS - Thousands of vacancies mus! ba
lilind immadiaiedy. 217,634 m 350,112, Call 1-T1E6-842-8000,
Exl. 22544

BIG Bucks Cregrseas: plus Australial Openings now! Flepon
51.00. Jobworld, Box S81E, Cypress. CA R0E30

27 years. Depl. PMR, Bruce Copen, Hghfield, Danehil,
Sussax, England RH17 TEX.

PIAND TUNING PAYS - Piang tuning - Elecirone ongan
sanncing. Learmad sasily al hormi. Frise bookial Miles Bryant
Gehood, PO, Box 20153, Sacramants, CA 95820

ALASKA-Job Information Send Mama & Trade 54,00 Now.
Mlaska Today, Box B73389, Wasilla, AK. 99687

GOVERMMENT CAREERS. Lstngs For Thousands O
Vacancies. $5.00. Box 14236, Hartiord, CT. 06114

LOCKSMITHING, Linversal School of Masisr | Cormespon-
dence and Shop Trainng, Box 214852, Sacrameno, CA
5821

FREE 120 page Caresr Opporiuntes Guide - shows how o
rain & home lof 1op paying jobs. Gramton Insbhie, 2634
Adelaide Street West, Toronto, Canada MEH 13,

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Expersnce, Education, Achievement. Fast,
insrpengive. Call (514-863-1791). Or Wire: Box 13151-TE,
Columbus, OH 43213

UNIVERSITY DEGREES By Mal Accredited Bachelors,
Masiers, PhDs. Free Facls Fevealed. Cargers-FME, Box
4T0B86, Tulsa, OK T4147.

AUTOSUGGESTION. Skeepleaming  headguaners!

FREE CATALOG—LEARN AUCTIONEERING! Nashviie
Auction School, 233 E. Gaenes 5L, Boo 1590, Deparimen 2,
Lawrenceburg, TH 38464

HIGH SCHOOL DIPLOMA AT HOME. MO CLASSES. Low
ooat. Irormation FREE. Call toll ree 1-800-228-5600 ar wrile:
Armerican School, Dapt. # 30645, 850 E. 58th 5t., Chicage, IL.
B0G63T.

DONT Paant. Vinyl is Final. Free nfo. Box 672, Bethel, CT
06801

NEW! ... REPAIR ANY TV ... EASY. Write, Research, AL
3 Box 601 BK, Cohvibe, WA 83114

BOOKKEEPING Or Accounbng! Easy Home-Study Plan
Prapares You Qusckly To Do Your Own Books . . . Or Oihers,
Approved For Vielerans. Free "Accounting Career KiL.© Wrie:
Accounkng School, Depl PBCS4, Mewpor! Basch, CA
BIEE0.

REISCH WORLD WIDE COLLEGE OF AUCTIOMEER-
NG, INC. Work's Langest-48 Years. Tarm soon, Frea Cata-
log. Approved lor VAL Modem Auction Library “FREE™ with
anmoliment. 515-423-5242 - Col. Gordon E. Taysor, P.O. Box
B40, Dept. 19, Masan City, 1A 50401

LOCKSMITHING. Froe book. Locksmetteng Institute, Crapd,
F10-D84, Litthe Falls, M 07424

DRAFTING 15 B great carser! Men, woman, No provsous
expafiance of spacial falent neaded. YWa frain you at home n
spane tema. Gol froa facts, Wiite: Morth Amesican Schoal ol
Dradting. Dopt. PBCS4, 4400 Campus, Newpord Beach, TA
D266

WORK Owerseas S30,000 - 580,000 opporunities?! For
infpernation. Call 317-B39-1712. Exd 24

NEED Job7 Befter Ore? Proven Methods . . . show you how
Bend . .. BASE Details. Maried, P.0. Bax 7214, Madison, W1
53T

HELP WANTED

AUSTRALIA WANTS YOU! Jobs! Beg Pary! Transportaton!
Mewest Hardinook - 22.00. AUSTRALIAN
INTERMATIONAL, Box 19107-AF, WASHINGTON, DC
20036,

OVERSEAS Employment . . . $20,000 - 550,000+, Free
Raport! Employmend, Box 197T80-AF, Indianapols, Indiana
4B G,

WANTED -Individuats misrested in working al home or 0
plant assembhng smal elecirone cormponents. Full or pan
tme. Industry rates $558.50 per hour. Mo exp. nec. Fegly
immad. 1o: Electro Mechanical Assembiers Assoc., Depd
PhA-3, Box 5188, Columbus, M5 30705, Include £3 for cost
red. manl applicabion processing

JOBS OVERSEAS - Big money 1ast. $20,000 ts $50,000
plus per year. Call 1-T16-842-6000. Exl. 24564

LOOKING for a better pob? Career advancement? More
money? A you willng 10 relocate? To traver? A lisids, Al
shifls. Ex-military. Mational and internasond mamberthps
avadabile. For forms and information,
writa: “EMPLOYERS INTERNATIONAL PERSONMEL
EXCHANGE", 10415 M. Flonda Ave.. Suite 405, Degl. PM,
Tampa, FL 33612-9980. Enclose 52.00 to cover mailing and
prnting costs. Senous inguiries please. “EIFE" | a
membirship organization.

PROTECT Your Inwenfion. Regstered Paten? Attorney.
Mary Years Expenance, all Fiakds. individual inwertor's Prog-
lems Given Special Consideraion. Very Ressonabie
Charges. Wrile for Free Information. Paul H. Galagher, 2530
Crawford Awe., Evanston, Hinols 60201

REGISTERED PATENT ATTORMEY Washingion DG

Suburb. Donald A Kettestings. 414 Hungerord Drive,
Flociovile, Maryland 20850

PATENT AND DEVELOP Your Immention Registared
Patent Ager and Licensed Professieonal Enginear, Send for
FREE PATENT INFORMATION Every Irvemor Should Have,
Fichard L. Miler, Woolworth Bulding, 233 Broadway, Suite
3612-M. Mew Yok, N.Y. 10007, (212) 267-5252.

PATENT Protection By Aftorrey. Fron Advice, Aeascnable
Patents, Searches, Box 26230, Mento Park, California 54028,
{415)321-1812.

INVENTION SERVICES: Development Assslance, Profo-
typing, Marketing by professional scientists, Write for informa-
fion Merature, FREE initial evaluation. Keafa, Kolasa, Galea,
48085

INVENTIONS WANTED

DEAS, INVENTIONS, NEW PRODUCTS WANTED
FOR Presentabon to Industry and Exhibdion al Matonal Tech-
nology Exhibtion. Call free 1-B00-528-6050. Arizona, 1-800-
352-0458. KB

IM-PM
701 SMITHFIELD
PITTSBURGH, PA 15222

EARN ROYALTIES. NUPRODUX INTERMATIOMAL,
137T K. NW 141, WASHINGTOMN, DC 20005

INVENTORS: il you have an invention lor sale or kcensa,
wenibe for irpn bookie! explaining how we can halp you. Messler
Sales Corp.. C-5-1W, Fremont, Ohio 43420

REAL ESTATE & FARMS

FREE! SUMMER 'S4 CATALOG! 285 pages; over S000
propertes, 2000 pictures! Values m every type of real esiate,
many cwner financed! From 800 offices n 43 stales. Get your
FREE copy HOW! STROUT REALTY, Plaza Towers, Depl,
BE00, Springfeid, MO 65804, Cal toll free; 1-800-641-42068,

REAL ESTATE FOR SALE 500 offices . | | 45 states!
30,000 lstings on compuler, 16,000 under 550,000 Free
prindoute & regonal catalcgs! UNITED FARM AGEMCY,
G12PM West 4Tth, Kansas City, MO. 64112 Pn
1-B00-E21-2599; in Mo, 1-800-802-5785.

ARKANSAS OTARKS - Land of Milk and Honay, Wiite for

Free Bigy Catalog. High Country Realty, Box 75TP, Yellville,
AR THBET. 501-449-6322

AS LOW As 529.00 An Acre Purchased through Extate Lig-
vidations. Canada's mast populas hunting and fishing lake-

fee. Send for Free calalogue, Canadian Estate Land, Dept,
22C.2411YWSEH. Tarants, Datana, Carada. M4P 271,
O tetaphona 7 days & wesk, anylime, 416-488-0444,

CALIFORNIA. Lots. Acreage. 540 Down. $40 Mordhly. Box
35281, Les Angeles. $0035.

EXPERT Patent Saarchas Al Reasonabile Rates. Patfinder,
F.0. Bax 16013, Aringion, VA, 22215

INVENTOR TELLS HOW HE DEVELOPED, PRODUCED
AND MARKETED HIS IDEA - SUCCESSFULLY| FREE
DETAILS. CRAFTMARK, BOX G308PM, MARIETTA, GA
HEDES

CAMAMAN Coundry Properties. Our 68th year. Terms
availanie, mirmaled $1.00. Dignam
Suile 496, B5 Bloor East, Toronio, Ontario Maw 185,

BUILDING SITES! Helpha hints, save hundreds, $2.50.
“Land”, 811 Firsl Ave., Tullahoma, TH 37388

WYOMING RANCHLAND 10 TO B0 ACRES Lewel, Good
Water, Natural Grasses, From $50.00 Down, S50.00 Month,
Call Bat: 213-454-T308.

PROTECT YOUR INVENTIOMNS AND TRADEMARKS.
Ragesiorod Patent Attomey. FREE Prelmmnary Review. Box
JE2PM, Miltwood, NY 10545

(Continuad on next page)
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REAL ESTATE & FARMS

{Continued from m ﬂ'l
HOMEBUYERS . . . Avoid Hidden Problams, Save Money
With “Walkiheu Inspection Handbook Theckdst.” Free “Fi-
nancing Alternatives Guide” Incluged! Send $2 (guaranteed).
Consumer Connecton, 7000 Carriage, Suite 102, Cleveland,
OH 44141

COMPLETE Aubber Stamp Outlits, Suppies. Same day
shipment. Sign E Machines, Wholesale Catalog
$1.00 Deduciiie, Star Stamg, 1720 M. Marshfield, Chicago,
60622

SINCERE Baok Sales Ageris Waniad Now! Fart-Time of
Full. Do Mot Contuse with Lisual Worn-out Ofters. No Expen-
ance Nesded. Full Details. Send 51.00 To: Dynasty Inc., PO,
Be 2A3B5E, SL Louis, MO 63136

BARCO Type Founders. Type and Aubber Stamps cala:
logue. Mail §1.00 refundabie on frst order, 237 5. Evergreen,
Bensenville. 60106

BIG PROFITS. Recerse advice on how and whene to buy
land with ol peoplas money. $3.00. Unicorn Limied, Bax
1821, La Jolla, CA_ 82038

REAL ESTATE RICHES: TEM SUCCESS STEPS! Free
Indprmation. Mowak Moneybooks. 1101-PM Clay, San
Francespo, Caldomnia 94108

PROFIT Opporiuniies ilenlified In New Specsal Repor By
Expart On Country Small-Town Property For Your Copy Send
£5.00. To: HB) Mewslettars, 737 Thed Avenua, Mew York
0aze

PRINTING SUPPLIES

CARBOMLESS FORMS - custom printed 1o your design -
low prices - samples - Press Fowr, Depl. PME, Box 1748,
Union, M. 07083,

GUNICK Copy Printing. Low Prces. Write: Natiomside, 614
Merth Main, Bloomingion, lllinois 81704

BUSINESE CARDS Low pnces, Fasl Servica, PAW. Box
134, Barbarton, Ohio 44203

GUMMED LABELS

EXPLOSIVE MNEW MULTIHLEVEL MARKETING COMPA-~
WY PAYS BONUS 10 (YES, TEN} LEVELS DEEP and
requires na inventory 0¢ product delivenes—all order direct.
Send $1.00 [refundabha) for information to: ALPHABET, 311
Eling Ave., Lowsville, KY 40207

BUSINESS OPPORTUNITIES

IMPORT-Export  opporfunity, profilable workd-wide,  meail
order busingss from homa, without caplial. Wa ship plan for ng
righ gxamanation. Experonce unnecessary. Free Report
Maltingar, Dept. M2T06, Woodtand Hills, Califormia 81367

SUBMARINE - Build your cwn - EARN 510000 daily. Infor-
mafion 5200 SASE. Maxwell's Sub, B33P Ferguson, Humie,
Taxies 7733

PLASTIC BAGS

ALL Sizes. Buy Small Ouantites. Free Catalog, SAket,
6151-C Colbath, Van Nuys, Calil. 91401

HUNDREDS Of Sizes. Lowest Prices, Free Catalog. Acton
Plastica, 14600 83rd Lane MLE., Minneapois, Minn. 55434

1,000 Address Labels $3.00. Froe Lierature, Acme, Bax
440804, Prispurgh, Pennayivanin 15205

GIFT SHOPPING

$700 Per manth earmings possible preparing ncome tax

retums at home or {ax office. We show you how. Cuickhy
learmed. Details free. Mo salesman. Federaled Tax, 2085
Montrose, Chicago, G0618,

GIFTS FREE Catalog Wre: Robaerts, P.O. Box 132, Lynn,
MA 203,

BUY IT WHOLESALE

BELTS and Buckies, Complete ling losl selers. inchuding
wuckars, motorcycies, wilkiide, wesherns eic. Big Profes. Com-
plete dealer sof up. Cataleg $1.00. Anchor Speciaties, Box
3958-BPM, Monh Providence, Rl 02911

HINA NICHOLS - Dastinciive Gifts by Mail Catalog - $4.00
Asfundable On Purchase. 14937-2 Saticoy, Van Nuys, CA
LTI

LAS VEGAS Souvenit T-Shifs Inlo, Debmar Produscts.
3580 Aussell, Las Vegas_ NV B3120

400,000 BARGAINS Bailow Wholesale: Many Free! Ligus-
datorns . . . Closeouts . . . Jobr Lots . . . Single Samples. Free

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

UNLEASH ¥our Monay-Powaer!! Fantastic Profits Possible
Supplying Practical, Funchonal Solar Devices. Learn More;
Wrile: Harwell Entorprses, Box 2022PM, Greerville, SC
b0z

FAMILY BUSINESS A1 Homa. Clean Hand Work, Your
Cwn Company, Step-By-Slep Details - $4.00 (Rishundabis).
Sihandly, 9458 Doheny Road, Santea, CA 92071,

PREPARE Tax Asturns. Eam high fees. dignified work.
Train o home. Accredsed Program, National Tax Trainmg
School, Monsey 2FR, New Yosk 10852

Detads. Barganhurters Opporfunibes. Box TERA, Holland,
Michigan 48423

CLOSEOUT Jewelry 55¢ dozen. (Catalog 25¢). Poussals,
107-1631 Dow, Angton, MA 02174

CLOSEOUTS! Descounts! Below Wholesale! Fraebess!
Informationstamp: DOM, Box 20152K, Femdale, Michigan
B2,

EARN MOMNEY selhng mngs. jewedny, buckles, wiiches—
by dihect. 130% below retad Catalog $1.00 (rehmdable).
Anka-PM. 30 Greamach Ave., Wanaatk, Al 02886

HIGHEST CASH lor Gold. Jewelry. Gold Teath, Rings, [ha-
moends, Walchas, Siver, Platinem. Madl Aricles Today. Free
gt with Imforrmaton. Chicego Gold & Precious Metals, 10 5.
Walbash, Depl. 1058, Checago, 60803

TAKE HO CHANCES. Doal with olodes1, most rediabie tiom in
oid gold Dusiness, Establshed 1934, We buy Gold, Siher,
Pratwium, Diamancts. Highast Cash. Free Inloemabon. Foss
Indusines, 25-A East Madson, Chicago, 60602

TREASURE FINDERS

WORLDWIDE BARGAINS . . . Imports — Dmopship —
Clossouts — Suplus — Freabies — (Stamped Emvelope).
Marness, Bax 1717TPM, Highland, IND. 46322

TREASURE- Locals quiis mile dwiy with ullra sansitee
locaior - broghure Iree. Ressarch Producls. Box 270270 -
AMC, Tampa, Flonida 33586

T-SHIRT with your parsonat impont $8.00, :S'Iu_m Smr]_. For
quansity buyers only, 1001 everyday Hems inchading smorintes
T-ghirts, Lisi avaidable. Hochhauser, 97-40 &2nd Drwe, Regs
Park, Maw York 11374,

FIND coins, pewedry. nuggets, ireasure, New revolabonany
patenied detecir. Astounding range. Unatfected by black
sand, mingraleed ground. Asyjects metallic trash. Fres cala-
Iog. Gardmar, 47260 N, Tth Aveiuae, Phoemna, AZ. BE013

CHEAPER BUY THE DOZEN Whalstals Przes on Mana,
Boys, Underwear, Sox, Womens Panty Hose, Eic. Send For
Informaiion, Prismatex, 800 Sixih Averue, Mew York, Naw
York 10001

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

MAILORDER EXPERTIBEN Increase Probis. Rateguide,
Moneysaving Coupors, Details - $1.00 (Relundabia).
Cohpmbia Advertising, Box 1285PME, Rchmend, Indiana
4TITE-A285

FREE Mailing List Analysis. Detmls. GOC-4P, Box 1107,
Stuart. FL 33454, (305)334-5205.

OPPORTUNITY Seskers Mames-Free SamplsBrochyns,
Werture-Ph, Box 338, Reeera, AZ Biddd
BUSINESS SERVICES

inciyces forms. Gall mow BD0-345-0ORP.

TREASURE Hurlers. Compaate line. Electnonic Datactors,
Pendulums. Books. Hobby or prof. Free calalogue.
Detecion, Aparado 7-805, 06700 Mexico,

SAVE up to 40% on new melal delectors. All major brands
inciuding White's and Garefl, FREE discount price hsl.
Norhwoods General Store. PO, Box S874PME, Madison, Wi
S3T15. (508 2T4-4880,

PROFITABLE OCCUPATIONS

LEARN sha amazing Wealth Formuia Secret of a once des-
parate Stock Boy, Detals. RAVEN, Box 10179, Alexandria,
Wirgnia 22310

MAILORDER Opporlundy! Stan profitable home business.
without experience or capital. Wrie for fres book, plus. details.
Mo obligation. Madl Order Associales, Inc., Depl. 687,
Montvala, B 07645, 3

START a2 SUPER PROFITABLE BUSINESS from scraich,
FREE Subscnphion ko Opportunity Maganne tedls how, Wribe:
Cpportunity, Dept. BSD, & N. Michigan, Chicago, IL. 80802,

BE HIGHPAID Speciais In One Wk With Your Tookos,
DRESSMECH. Box 421, Yardiy, PA 10067,

MEW Ciscovery in Battery Recondiboning. Eighiesen months
puaramese means “Big Profits Fast ™ Twenty lwe years expe-
nence. Complete sal up. Eleclone, T415 Gabila Drive, Litile
Aock, AR 72205

MAKE MONEY WOODWORKING - Easy profts making
unuswal gfts. ioys. noveles. Free detalls. ‘Willams. 32K
Titus, Gien Cowve, NY 11542

RINGS, WATCHES, JEWELRY - 6007 Prof. Free Sales
Hit Catalog. Spotlight, 2144, 156 Filth Avenud, Mew York,
MY, 10010

AMAZING! Profitable Home Business - Free detais B
Entarprises, 4704P5, Amberwood Gl Carsbad, California
92008

FREE Calalogs. Fepair air condiioning Rafngesabion,
Tooks, supphies, full nstructons. Doolin, 2016 Canton, Dallas,
Teuas 75201

FT. SMITH Auction Schood, FL Smith, Ask. T2903. Resident
& Homa sludy. Veleran Approved.

REPAIR |awnmowers thousands of parts and fools whobs-
sale hsl 40¢. Ellwangers, PM, P.O. Box V, Port Jarvs, NY
12rm

PLASTERACRAFT = . . Prohtable Home Business 3000
Molds Avedabie. Details. Lynnetia, 6251C Menipark, Menior,
O 44060,

RUBBER STAMPS

SALESMENMN-DIST.

RUBBER Stamps. Calatog for 3 stamps. Youngers Stamps.
Princaton, 1A 52768

MULTIGRAPH, MIMEQGRAPH

HEED AN INEXPENSIVE COPY MACHIME. Maks a dry
prinber yoursell. Buy a pholocopy of the plans as they
appaared in P.M. Send for Plan X-85 +51.50 i Popular
Mechanics, Box 1044, Radio City Sta, Mew York NY,
100

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE for prnting. Catalog 31.00deduciitie 151 ordar,
Quaker City Type, R.D. 3, Box 134, Honeybwook, PA 15344

TYPE Fonts. Hand Printing Presses, Supphies. 120 Pages.
$1.00 Deductible rst order. Acme Type, 1720 M. Marshiliekd,
Chicago, B0E22
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MAKE EXTRA MONEY DURING YOUR SPARE TIME!
Show our Mew Line of Calendars. Pens and Popular Adveris-
ing Gifs io kocal finms. Prompl. inendly senice kom small
owers AAA-1 Company in our T55h year, Mo invesimen or col-
lections. Waaekly Commissions, Sel your own hours. Full Tima
Paotential. Mo eapenence necessany. Write 0; Kevin Pesia,
HEWTOMN MFG. CO., Dapl. BPME. Newton, kowa 50208
RAepresentalives, Drower BX86E, Kansas Caty, K5 68106

AGENTS WANTED

35 MLLION BATHTUBS NEED A MIRACLE. MIRACLE
METHOD, INC. oflers a franchise bo conduct a commercial
business of high guality refinishing of poresdain and benglass:
bathiubs, sinks, file and similar surfaces. Very low mwerrhory.
kg office nesded 10 start, For hull pariculars write: MIRACLE
METHOD, INC., 1280 Monuman Bivd.. Concorg, CA. B4520
or call Direclor of Franchese Sales.

MIRACLE METHOD, INC.,,
BATHTUB REFIMISHING & CHIP HEP.I-IH
415880-B050

MAKE 5250 A DAY AT HOME Bronzing Baby Shoes.
NBSPM, 358 Ainport, Sebring, Fla 33870

MAIL Drdar Profits! For Discicauns, CRIAC, Boy 45, Stuart,
FL 23454

“CANADIAN SUCCESS STORY" Highly Profitabla Auto
Lubrication Business, Be Independant, Low Imestmant, Irfar-
mation Kit - $5.00. 431954 Ave., Red Desr, Abarta, Canacs
T4 4L8

MONEYMAKING OPPORTUMITIES. Easy Madl Order
Prans. Dedads Free: Pionger, Bax 937, Chicopes, MA
oo

MILLIONDOLLAR-cpportunity]! Battery manutacturing se-
crets reveated. Details 51.00. Everiast, Box 385, Bogota, MJ
D7Eo3,

ALUMINUM SCRAP - Recycle Yoursell - MAKE $25.00/
POUND! Froe Information: Indusirial - PMAS, Box 127,
Alpzandna Bay, Mew York 13607

“TAKE Catalog Ovders, Wa dmop-ship 2500 best-selling

mmmimﬂmhn MMMC&
fans

CLIP newspaper ibems — 52 - 525 EACHN FREE Repot|
Chppings-KB-56. Billings, NY 12510

ASSEMELE PRODUCTS AT HOME. Many opportunites
payng High Waakly Profits presently availabla without meest-

mand, Write: Businesses, 528 Brighton 11th, Broaklyn, Mew
York 11235,

STAY Homel Make Money Easily, Quickly, Valuabie, Free
Details. Lindblooam, 336-POM, Peterson, Chicago, G659

(Continued on next page)




BUSINESS OPPORTUNITIES
from
WVINYL'S Whema the monay is| Professonady repair, rehn-
Ish, recolor tumiture, uggage, cartops. Quick, sasy. Two small
$20 jobis & day earn you $1,000 a month. Homes, cars, offices,

PIAND Tuning quickly lBarned wilh home sty Coursss.
Digloma granied, Amenican Tuning School, 17050 Telter
Dervie, Morgan Hill, Calil. 85037.

PICTURE Framung—Profitabie Rl or Spare-tire Duseness.
Emsy 1o lagsn with handbook-course “Gulte To Pcture Fram-
ing Profes.” §3.00 Guarantaed. Fres framing-supphes cataog
included. Jags, 126-PM Seventh Morth. Hoplons. Minnesola
55343,

tive Profs, Gressbn Comespondence School, Box 5104,
Spancer. lowa 51301,

RECONDITION JUNK BATTERIES. 540,000 year, spann
tima! Easy. Free Information. Owaen, 7T1PM, Battle Ground,
‘Washingion

SELL Books By Mail Deslership-25¢. Mowes!, Box
44R2-PM, Shawano, Wis. H4166

GET RICH using OTHER PEOPLE'S MONEY!! Unique —
amazing buminesa!! Detals FREE!! Fmance Consulants,
5B8-6, Bllings, MY 12510

CONCRETE Block Machines: Catalog $1.00. Route One,
Box 3740, Rapid City, South Dakois 57T02-3740

REPAIR HYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULIC PAATS SUPPLY, BOX 4157,
BROWMNSIVILLE, TEXAS TEEN.

GET RICH! Sacret Law smashes detits—brngs cash and
crad Datals FREE! WealthKil-WE-6. Billngs, NY 12510

| MADE $40,000 Year by Madorder! Heipad nihers make

morey! Datails 26¢ Tovey, Box 318YY, Ypsiant, Michigan
48187,

VENDING MACHINES. Mo seling, Aoules mam amazing
profits. “Big Catalogus FREE." Parkwiry Corporation, 1830
PMB Greanspring Drive, Timoniem, Maryland 21003

SCREEN PRINT T-SHIATS. Inexpendive Kis. Frea Datais.
“T-Printer”, POB 23881 (GC), Tampa, FL

MAKE Rubber Stamps, Highly Proldable Business. Free
Details. Stamper, POB 22800 GC), Tampa, FL 33622

n@ass cands, pencils, maiches. Free Detsds. Gold, POB
24B86(GLC), Tampa. FL 33823

OPPDRTUNITIES in Businaas Services; Compulars, -
ing, Parcel and Mall Handling, $10.00 LS. The In Basket, 8
Morth Main, West Hartford, CT 06107,

LEARN The socrets of repairing junk batiengs. “Fabulous
Profits.” AIRST ESTABLISHED COURSE. Apex Enginaanng,
5454 Botsa, Alscadero, Call. 93422

MAKE MOMEY WITH FISH AQUARIUMS. Complata
detais 54.00. Limited offer. “Aguarums™, Rt 1. Box 104, Sun
Revar, MT. 50483,

BORAOW by Mad!| $500-525.000 Fast! Easy! Confidental!
For dedais wrse: Accurate. 2120 Crestmoor, Mashvile, TH
arns

BURLD PVC MPE FURMITURE-Siant Protitable Horme Busi-
nass . . . Easy, Wle - Profits. Box 12783, Lake Charles. LA,
TDE12.

WODDWORKERE - IDEAL HWOME BUSIMESS. FREE
BROCHURE! Pwne Shoppe, Wes! Pabarboro, NH 03488

RECYCLE METALS. MO, NOT BEER CANS| Easy 5458
weaakly! Fres inkernation, Recycler, Box 1857, Branham, TX.
T7EI3

OPPORTUNITY 15 KNOCKING! BIG WMOMEY can be
yours. Home business: book bells how. FREE details. Golden
ldea, 9122 Carmaway Ln., Magholia, Texas TT355

FREE Iniprmation. Profitable Home Business. Stemen, Box
975, Lima, Ohio 45802

BATTERY repair manual, $0.95. Battery Fepair, AL 2,
Maraihan, Wi 54448

540,000 ON "9 ACRE! Maw Hydrogoncs —rnecpansiva,
psasant, practicall Litie manual labor. Free information.
Rotir's, Box 1657, Brenham, TX 77833

SAW sharpening machine. Budd yoursed. Sharpaze-Phia,
Box 5004, San Bermarding, CA 82413

BORROW o 35000001 Any worthwhile business ventuna'
For details Write: AIBM-39, 1601 Main, Plainfield, IN 46168

ALTERMATOR Starfer Retwlding Made Easy Start With-
oyt Cagital, ADM, Box 33, Buftalg, MUY, 14207

NEED cvadi cards? ? Slow credil? No Cradil ¥ Led
us haip, Call Mow! 1-397-838-1712 Ex.Cle

ARAB BUSIMESSMEN Have Money 1o Buy & Invest. Top
Findors Fees Pad. Inl. MddieEast Assoc., B84PM1, 8281
Flaxman, Huntington Basch, CA S2648

MULTILEVEL MAILORDER! YOU TOO, Can "MAKE BIG
MONEY™ at Home. Free Cassatte Feveals HowH! S5CA,
G540 70 Avenuns Morth, Pinellas Park, FL 33585

GENUINE highly profitabée mailorder business reveaked.
FRipofts eoposed. Free delads. Danco, 1312 Skyiine,
Stillwatar, O 74074

PAY CASH lor things you'va only draamed of having. Low
sed, high profit, businesses, Compiate info $3.00. 4.0.C., Box
518, Fairdieid, MT. 58435

HOW! YOUR OWN EXCITING BUBINESS, Guamniesd
Profitable Acton System. Free Delsls. Randeld, Box
1515-PME, Centraha, Mnces 62801-1515

SELL Books By Mail' Free Dwtails! Carol's, Box 220,
Cotiondale, AL 35453

RESTRCOM deccorant'saniation BUSIMESS KIT $38.85
(oetaile $1.00 PH) EV. Supply, Box 408, Duvall, Wash.
BROAG

“SELL MOMNEY!" Becoms a Loan Broker! Froe detais.
Financial Planning, Depl PM-201, 210 5th Avenus, MNew
Yok, MY, 10010, (212) T88-6803 Ext. 200.

CONCRETE BLOCKS Make by hand for business ar own
project. Litlln investneni, anly basie skills noaded, 85.95. D,
Morman, P.O. Box 16144, Claylon, MO. 83105

EASY MDMEY — How To Get A Bank Loan. Writtan By
Bank President. Free Details. Easy Money. P.0. Box 522PM,
Tullahoma, TH 37388

“15 §250.00 A DAY WORTH A POSTAGE STAMP? . .
Floor Ceeering Installers ttwnk so!! FREE Details. Western
Floors, P.0O. Bax B57-0. Belgrade. Moriana 58714,

HOMEWORKERS! We pay X5¢ kor asch name and
fddress you Send us. As our instruckions. Details. Cuality, Bax
431P, Lynbrook, Mew York 11563,

START Your Ossn Business. Mo Frills Details. Free Informma-
tion. A Gariedd, 1090 R 130-P3, Aobbenavile, MJ 08691

BUMPER STICKER PRINTING DEVICE. Cheap, Simple,
Porabses. Fres Delats. Bumpsr, POB 22787 (GC). Tampa. FL
33622

LEARN HOW TO Save And Make Money FREE LisL New
World Enterprises, P.0. Box 44444, Columbus, OH. 43204

$15.00 (HOURLY) WOODCRAFTING NOVELTIES! Bro-
araTy

NEW Mercedes Beng, §120.91 monthly, or BMW, §81.51.
. . . Guaraniesd. . . . Wrils: FaxCo, Boa 2E55-46, Soringtiald,
WA 22152

HIGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS.
Inexpenssse, prodessional heal vansfer machines. AN sup-
phes. PRESS MAGIC, P.O. Box 22808 (GC), Tampa, FL
A2

START and Operale Your Homa Business. Free fsl. Mo
Business Accruemend, P.0. Box 855, Patsbore, NG 27312

EASY Prolitable Home Busingsses! Frea Details.
Flaxiplan:2F, 48 Lowell, Westwood, MJ OTE75

$500.00+ WEEKLY! Recondmoning usad car bafienes
Sacreds othas's don't tell, Fres information. Battery Outied, Box
3300, Hickory, NLC. 28603,

COMPLETE LINE OF HIGH QUALITY LOW-PRICED
CUTTING TOOLS, HOLDING FIXTURES, PRECISION IN-
STRUMENTS, TOOL STEEL, ELECTRIC-POWER TOOLS,
HAND TOOLS and much mare, Most [bems Delivaned Frise.
Send $4.00 for 158 Page 1084 Cataleg. Refundabia with First
Ordes. TO: KBC TOOLS, 8300 18 MELE RD., STEALING
HEIGHTS, MICH. 48078,

START PROFITABLE MAILORDER BUSINESS from
homa wehout capetal. G. B. ganned $40,000 st month using
proven system-Detalls free. EJM. Box 28478, Parma, Ot
44128,

REALISTIC home busingss. Fre profilable opporiundes.
Proven. Free detalls. Kettersr, Suite 452, Dept-PM, 12021
‘Wilshwre Biwd, West Los Angatas, CA 90025,

CARPETLAYERS Eam To 54000, Monthly. Easy Home
Traimng. Big Demand Free Catalog Carpel Crafs, 390
Diavrson Drive, Camaribo. Californsa B3010

BEAUTWUL BATHTUB REGLATING appbcators and di-
tributors winbid Sods 10 coast. Excellent sppedtunity. Call 1oil-
frewr 1-BO-235-B557. Unique Coalings Covp., 26820 Grand
Fiver, Rediond, M| 48240,

MAKE MONEY NOW from Microcomputer Boam| Ban 218,
Washingion_ IL 81571

PICHUP Truckers $1000.00 Weekly $2.00 PH Refundabe.
Kanco, 2T13P Walnul, Columbus, Georgia 31504

NEW- $500.00 From one shoel of Plywood. Guaranteed.
Dakstump Woodcraht, 3630-PMS Pacific Way, Longviw,
Wash. 08632

FREE Repart, Inside Secrets of Mulli-Level Marketing.
SASE; GAD, Box 78, Brungwick, Chio 44213

$500.00 MONTHLY, SPARE TIME! No Selng. Now! Bic
Lighter Vending Machines., Prollable Mear Cigareite Ma-
chinas. Locabons Unimited. Easy Traming FREE Exciting
Raport. Vendgesd Manufscturing, G487 Westrninstar Avenus,
Dapartmant 6E, Westransies. Califorma 2683

EARN By Money! Easy business. Start part-trre. Nabonsh
e rains, assists, Opporiunity, Box 6485P, Laguna Nigusl,
CA GeErT

MEW Lumury Car without cost® Wiite: Amco 8, 1601 Main,
Planfipld, IN 46168

FRODUCE BEAUTIFUL COPPER OR BRASS BIGMS.
Fasl, lnaxpangive, Proftable. Details. Signet, 50 High, Sube
LLT-C, BuMaln, N.Y. 14023,

SEIZED IN GOVERNMENT MARCOTICS RAIDS! Auto-
mebiles . . . Vans . . . Boats . . . Fumniture . . . Thousands othes
items. Buy Dat Cheap - Resell kor Big Profits! Free Informa-
hon: Marcal, Bax TEST-M, Monroe, LA 71211

5480 Weekly Homa mailing program Goodworkd, Box
26233-R, Tamarac, Florida 33320

MULTHLovel Masorder, Two Opporfunities. Details
OrMail-M, 10 Oak Lane, Susun, GA B4585

LEARN Doreestc Feingaration Repas Franchise Oppor-
nity. 25 BILLION DOLLAR INDUSTAY. Mo Mone Layatis Ba
Your Own Boss, P.O. Box 19931, Houston, T 77024

$8200 From Square Foot Plywood (Huge Domand).
Revealing Prood 25¢. (Refundable). Woodwin, Bridgewater,
Mass. 02324

Margn
Nortivaas! Electne-PME, Box 1046, Milchal, S, Dak. EFS:I'I

GET RICH! RICH! How 10 s1ar SEVEN money making buss-
nesses withou! expanence or capsial. Wite for frea details.
TCP, F&2, 21523 E. Ambushers Streat. Chamond Bar, CA
B1TES

HOW TO GET RICH IN MAILDRDER. Fres details.
Positres Publicabions P8, BDS Henry Lane, York, PA 17402

$20,000.00 Part time, home. Ground floor. whosesale, retai
gems. 51495 Gem sample, siat mmediataly kit
Imternatonal, S800 West 50th Ave.. Derver, Colo. 80212

STED.50 weakly. Bacome successiul middeparson without
irvestmant. Everybody's instructions: $4  (refundable).
Intermadiaries, 2265 Waestwood B16HE, Los Angelas, 90064

MULTILEVEL MARKETING'MAILORDER. New cormparny
ples UNIGUE food products equal RECORD BREAKING
PROFITS. Free information, deladked cassette, Fiehl, Depl
PME, 1118 Columbia. Bristol. TH 37620

SAVE! $1.00 Sends Your Name To Every Business Oppor-
funitios Ad bn This ksue— Pius Mone! Kriuse, Box 5232, Flnt,
Ml 48506

§1,000 Waekly Home Business Direclory, Box 2018-PM,
Mo Yook, Mew YWork 10763,

MAKE BIG MONEY REPAIRING WINDSHIELDS and
Plale Glass! Eam up 1o 550,000 yearly. Send for Vauabls
Free Fepon. Glas-Weld Systams, Box BT, Beand, OR 87708,
503-388-1158

“FREE™ . . . 100 Monay Making Raports . . . Mados, 56X
Monipelier, Barlletl. Tennesses 38134

GET RICH! Ewven ai home. Free miocrmabon. Tingley
Enterprsas, J364P Village Woods, Atwaber. CA 85301

MAECT RESPONSE —MILLMN DOLLAR business and
yous can be par of it Let us show you how. $1.00 postage and
{refundabila) you details. Card Bros.
Intarpaises, 541 Fenimore St., Dept. 2, Kalamazoo, Michigan
48001

BE YOUR OWM BOSS. Make by raoney wilh over 2500
products. $3.00 brings giam caialog. Retunded with first ordar.
C.J.RA. Specially Wholesalars, 4120 5. Mil, D213, Tempe, AT
B5ZRZ

MAKE MOMEY Framing Pictues Using New, Diffarent
Framing Tool, Clamps All Sades In Two Minutes. Guaransed!
Free Informaton. E-2 Clamp, 19800F Woodpecker Road,
Pitershurg, VA 23803

HOW To Sall Books By Mail. Reduced. Suppéy Limied. Li-
eraturé Frise. B. Hiydan, Box 4001, Owensboro, KY, 42302

SOLAR Heatng learnad gquickly ai homa! Free sformation.
Empere School, Box 10145, Jupiter, FL 33458

PIANGD Tuning learmed queckly ot home! Free miorrmation.
Empwre School, Box 1074, Jupdes, FL 33458

50000 weekly! wholesaing panl fime.  Midwest
Wholesalers, Box I, Sian, Wi 54872

VERY High Profit Potentsal! Yurka . . . Detmis - Razzo,
SR105, Glioudland, Georgia 30702

RECONDITION USED BICYCLES. Fantashc Profits! Da-
sk FREE! Robinson, P.O. Box 191C, Shom Hilis, NJ
oToTa

{Continued on next page)
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BUSINESS OPPORTUNITIES
{Comtinuad from ﬁlm E

STAAT A Profable “Home Based” Business O Your
Choice, “How To™ Inlgematson $1.00. Tenbedill Co., Depl.
164, Bax 51, Eas! Aurora. NY 14052

BOOK Dealers dropship—wholesals 500 Titles, Cunis,
PM1, POB 711, Hudson, NC 28838

HOW! CASH inon HEALTH and FITHESS BOOM .. . Lintie
of na maney neaded . . . Free inlormation . . . Onginal, Box
466-P6, Sione Mountain, G 30086

THERE are 500,000 Mdlionaires m Bws cownbry, "5 al tham
got there with MLM. Free Inlo. F.5.1., Box 4277, Bay Shose,
NY 11706

OUT OF WORKT NEED MOMEYT 51.00 booxlsd shows
you how 10 Stat your own business through classifed ddver-
tising. Popular Mechanics, Depl. KC, 224 W. 5Tth 51, New
Yok, MY 10018

MONEYMAKING OPPORTUNITIES

EASY mailorder moome of sefing gifl tems n fea markets,
garage sales, Gordon, 1135-A Keamy 5t., San Francisco, CA
84133

MAKE $20,000. GUARANTEED or maney back! Powedl
isehnigues. Send SASE. Goldstep Ererpnses. Dept. C1, Box
340, ML Viernon, IL 62864

SPARE time fortune in Yyl Repair. Huge demand creates
exceptional profts. We supply everything. Dalails iree, VIP,
2062 Montrosa, Chicago, 80618,

FANTASTIC esarmngs mailling from homa® Odfer; Rush
Sigmped Addressed Envelope. Imperal, P8 X17410, Fort
Laudardale, FL 33318

MONEY from discarded fires! Details. Browne, Box 53,
Fishisrs, Indiana 46038

MAKE PYC PIPE FURMITURE. 530,000 yaar, spare tamag!
Easy. Free indpematson, Owen, T71PF, Batle Ground,
Washagion S8604

GET RICH!! Sacrel law smashes debis — brings Cash,
Credit! FREE repart! WealhKi-WBM-6, Blings, NY 12510

BUMPER STICKER PRINTING DEVWICE, Chaap, Sampde.
Portable. Frée details, Bumper, POB 22791(GG). Tampa, FL
33622

PROFITABLE GOLD FOIL PRINTER. Personahze Bus.
mess Cards, pencis, Malches, Free Delais, Gold, POB
BB GE). Tempa, FL 33623

TEEMAGERS. 7 Unusual dheas lor Summer Jobs in your
Cormirranity, Starl Now. Eam big money, Details $2.00. Youth
Action, Bax 1381, Galesburg, |linss 81401

STOP “REMTIMG" Mailing lists! "BUY™ mailing lists tram
unpublicized government souces for a low $1.50 per thou-
sand, “RENT" 10 olhers for 515, 320, Send slamped, sell
addressed business envelope: 2521-0 45 51 So., Guitport, FL
Iaror

MAKE Aubber Stamps. Highly Profitable Business, Free
Dwetads. Stamper, POB 22809(GG), Tampa, FL 33622,

GOVERNMENT LAW ELIMINATES DEBTS. Creabes
Cash And Credil-Secrets, Box 12783, Lake Charies. LA
T0E12.

3500.00 WEEKLY Recycling Discarded Twss (Send
Stamp]. LaValleys, Fountam, FL. 32438

FREE, Distmctive Gif Catalog! Penland Associates, Box
345868, Richmond, Virgina 23234

FREE DETAILS Get just aboast All the money you warnt. The
Book Aack, 222 N. Delaware. Chrisman, IL 61824

BAVE! Mortgage Information. Send 52.00. MeGrath, BOO
Maxwell, Lansdaka, Pennsylvana 15446

EXCITING 510-525 HOURLY Incoma. Unusual spportunity
making. assembing products al home. Mesrit,, Drawar 4268
Richardson, TX 75080

EARN 525 nourty—Begm immediataly! The Chair Repair
Book. 34.95 + $1.05 Shipping. Boker Company, 1255 Post
San Francsco, CA 34108,

EARN LARGE PROFITS Al Homa Fight Away. Candiliens,
201 Epst frrow 34, Glendora, CA 91740

FREE DETAILS "How To™ poin the hundveds of successiul
beginners who ars making thousands of dollars parl fima
Mrough their gwn prodifable Dusiness a1 home. St Mow—

Act Today. Wiae: The Siockion Company, 215 Wesigate,
Suste 1101, Orawer G589, Mangbeld, OH 44001,

DETECT GYF ADS| Write: Mogern Mathods, Box 81,
Glidden, Wi 54537

DEENEY arist shows you how 05 draw. Firsl sty |Bsson
FREE! Gel yours today’! AVIES-PME, 1014 MNorth Wight,
Sara Ana, CA S2T01

Hagher income. Career advancamani. Home tarsnesses. Free
book catalog. Eden Press, Box 8410 PG, Fourtain Valley, CA
827

MEW Co-op oflanng Big demcounts and manthly specials on
Brand Name Merchandiss. Complete inlormation packags
st 51.00 (3200 Rebate). Black & Associates, Box 4222,
Roeklard, IL 61110,

FREE Dwtails. Home Businesses that make BIG MONEY.
1329 S W. 14th 402, Parland, Oragon 97201

CASING GAMBLING. Win $Thousands Confidential lnfior-
mation Free. 9 Roberts, Staten Igland, 10206

GROW RICH!I SECRET FEDERAL PROGRAM RE-
VEALS HOW! FREE DETAILS. Chasmc, Box 15554,
Honolyhs, S6815

HEW WAY TO GET RID OF WHARF RATS. Sand 53.00 fo:
Stanley's Ways & Means, R1, 2, Box 173, Burington, N.C.
arng

GET RICH GWNCK! You've seen these claims. Very lew
work. Howawer, your income can be increased dramatically
year after year, we'll show you how. Acl now, money back
guaraniee. Send 5755 io. Income, PO, Box 141377,
Spolane, WA 95214

EXCELLENT Prodis In AECONDITIONED BICYCLES!
FREE micsmahon! Robinson, P.O. Box 1810, Shon Hills. NJ
orora

LIOANS How and whese io gel parsonal kxans for any pur-
pose. Send $2 00 Ta: Eacker Research, Box 270248, Dallas,
T™ 75227

CUT Hot Waler Béis Using Your Wood Fumace. Plans
$3.00. Sivad Enterprisas. Box 437, Union City, PA 16438

MUST FOR DADS Activily packed babysilting guide. $3.00,
Owad Publcations, Box 435 Midland Pa, Mew Jensey
07452

POPULAR MECHANICE FILE BOXES — kisip magazings
+ booksheles ardedy, Holds & years magazines. FREE el
adhesive |abels (yre.: 1975 - 1984) with every order. 1 box
12,95 — 3 or more $2.50 ea. Popular Mechanics, [PL-1744)
Bax 1014, Radio City Sta.. New York, MY 10001

GOVERNMENT SURPLUS

IS5 i True You Can Buy Jeeps For 544 Through the ULS.
Government? Get The Facts Today! Call (312) 742-1142 BxL
Fak= X

51000+ a wesk o your mailbox. Fres Repon. Libery
Resources, Box 1060P, Swrra Madre, CA 81024,

LAWM MAINTENANCE . = How o make your GREEN
THUMB make BIG 35535 for you! . . . FANTASTIC SPARE
TIME BUSINESS . _ . Frea méormatian. Origanal, Box 4840-PEE,
Sione Mountasn, GA 30086

MAKE MOMEY IN SPARE TIME, Eamn ganerous commis-
0N as a subscnphon representatie for lpadmg magasines.
For free details, send this ad with your name and address o:
POPULAR MECHANICS, Dapl. AB-5, 350 W. 55th 5t., New
Wark, NY 10018

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

$500-51000 Month Plan raring rabbits for us. Free datails.
White's Fabbitry, Box 1388P. Fedson, Dhio 442356

AMAZING Profts’ 510,000 Yearly Rasing Rabbits for Wil
and Breading. Details—32 00, Amencan Angora, Maka 12,
Miontane SB538.

RAISE RABBITS SUCCESSFULLY &8 Page Booidat Tels
How. $1.00. Amencan Rabbit Assn, Hi, P.O. Box 426,
Bloorninglon, |Hnos 61701

BUY Cheag Direct . . . Hong Kong and Tawan, Trade sup-
pligrs. Al types products wholesale, Small lols. Rocchis
Entenprises, Box 18386, Mnneapobks, MN 55418

FABULOUS at homa business! Your own boss al last! Fres

Iniormaticn. A. Massa, P.O. Box 5087, Rociy Hill, Conn.
OEDET

EARTHWORMS, LIVE BAIT

FREE Literaiure. Flame Fishworms, Crckels, Redwornmg—
100:0-58.95, 5000-342 50. Book on How &nd Where 0 Sall
with Order. Cafer Fishworma, Plang, GA. 31780,

OF INTEREST TO ALL

“GOVERNMENT SURPLUS" JEEPS EX).00 5,000,000
hems! Complete Inlormation Yeuw Area 1084 OFFICIAL
DIRECTORY 52.00 (Guaranteed). SURPLUS, (AT18), 4620
Wisconsin Northwes!, WASHINGTON, D.C. 20018

BANKRUPTCY

BANKRUPTCY Do it Yoursell Save Up To $500.00 And
Mora in Lawyer Fees Send 5300 To: Box 18281, Houston,
Toxms TIO23

LOANS BY MAIL

SLOANSE ON SIGNATURE TO - 5100,000! Any purposa,
Wrie: ELITE, Box 206F, Easi Rockeway, MNew York 11518,

CASH Loans— Borrow by Mail $500.00 o 525.000! Free
details, Application! LTD-PM, Box 937, Fi. Lauderdala, FL
T30z

BORROW 525,000 “overnight,” Ay Purposa. Keep Indes-
miely! Free Meport! Success Research. Box 18739-AS,
Indianapolis, Indsana 45213

MOMEY Problems? Free Book describes Loans, Cash,
Gowernmuent Grams, Other benelits, mvailable o ndividuals,
Wrie: Associates. Box BE-A4, Brookiyn, Mew York 11235

BORROW 530,000 withowd inleresl! Free oetails!
Infohouse-PM, 808 Post, San Francisco, CA 94108,

BARCLAYSAMERICANLOANS BY MAIL Loans by Mail
to 510,000, Convenient, Confdential, No Collateral. P.O. Box
5425, Alexandria, LA 71301, Toll Free B00-551-8572. Mot
Avadable in AL, AR. CA. DC. FL, 1A, IN, K5, ME, MO, MA, M,
NM. NY, OH. OK. OR, 5C, 8D, Tx WA, Wi

$50,000 o More Possibie as a Floal Covening And Coatings

Spaciaksis. Booklel $5.00. Tumner Enterprises, P.0. Bax 158,
Maosho, Missour 64850

MONEY MAKING SECRET, guaranlesed resuits, detmds.
76 Gould, Suile B02, Rena, Nevada B9502

MONEYMAKING Spare-Tiurw Home Businesses, Froe
report and Inlarmation calalog. Umeon Press, P.O. Bax 674,
Uion, Michigan 49130

HOW To Get A Job in 50 Seconds. You Donl Need Just
iy Joby, You Mesd This Fight Job! Thes Manual Reveals Prow-
en Tips And Secrsls. Send $6.05 Al Mo Fsk To: CAK
Enlerprises, Box 1087PM, Senas, CA 23902,

GROW WITH US M. L. M Co. With 300" Growih Per
Morih, Dtails write: You Can Make i, 30 Howiand RD., West
Hartioed, Cann, 08107

MEW Lusury Car Without Cost! Wrihe: Amco BE. 1801 Main,
Plasntield, I 45168

BORROW by Mail® $500-52% 000 Fast! Easy! Conbdantiall
For detids wrte: Accurate, 2120 Crestmoor, Mashville, TH
aTns

MONEY trom lascinating hobiby” Mew book rewesals Fow.
Orly 54007 Satmfachion Guaranised. Hemtags, 17729ME
Hammond, Bioughion, Wisconsin 53585,

¥YOU Can Improwe Sell-image. Finances. Relatonships. 50
ways. 5400 Standards of Liing. AR.#4. Wallaceburg.
Qrtano, Canada MNEA 401

HOW TO SAVE THOUSANDS OF DOLLARS ON YOUR
MORTGAGE LOAN AND PAY IT OFF IN HALF THE TIME.
SOUNDS IMPOSSIBLE. ITS NOT! RETURN BOOKLET
FOR REFUND IF IT CANNOT DUE ALL WE SAY IT CAN.
SEND 55.00 PLUS 50 POBTAGE & HANDLING. FHM
FROD., 5424 HADDON AVE., COLLINGSWCOD, M.
oE108

FREE Promotional Albums, Concen Ticksts, Sereos, #ic
Information: Bary Publications, 477 B2nd Sireel, Brookim,
MY 11209

VACUUM Cleaners “Discount Pricas” “Mew” Rainbow
£349.95, Kby, Filler Queen, Compact, Detasts: ABC Vacuum
‘Warshouse, T021 Burnet - PM, Austin, Texas F8757

FREE Money Sawving Moy Making Sell Improvement
Book Catsiog. EARMONITE, P.O. Box 1649, Brideview, IL.
BD455

SURVIVE NUCLEAR ATTACK! Send Starnp, RADEADS,
P.C. Bowx #0-A, Castor, LA, 71016

FINGERPRINT YOUR FAMILY-Complete  Ki-£4.95,
Fingarpnnts, 13031 Sen Amonio Diive, Norwalk, CA. BOES0

BORROW FROM HOME. Any worthwhile purpose within
30-days. Compettve Axtes Alss Eam substantal income
hetping others. Mo experience, own hours. National
o assd. Mo gimmicks. Free Details: DFC, Dept 10-C-8, 1145
Reservos Avenue, Cranston, Rhode Island 02830,

MNEED crede cards? Bankrupt? Siow Credit? No credit? Let
15 haslp, Call Now! 1-317-838-1712 Ex.CS

BORAROW $100—5%25000—No Cosigners— Conbidan-
liagh— Corveneni—Free Delads— Box #14584M, Dalias,
Texas T3561

BORRAOW By Mad! Fren Details! MBG-PMEE4, Box 2208,
Sandusiy, OH, 44870

CREDIT REPORT .. YOURS. By Mad. Know evenyiting in
yirur private like, & must o al consurmans from Amencas larg-
s company. Your prvade e 320,00 o Morth Amerncan
Credit Butesn, 194 North Strest, Satermn. Mass. 071870,
Include: Full Mame, Addrass, Zip, Birthdale, 5.5, 4, Empioyer,
Sigratute,

BORROW 5100-3100,.000¢ Instam Peply! No Co-signers!
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RID FLEAS irom your DOGHOUSE 51.00. SASE. Royal,
4808 Crange Grove, Sacramenta, CA 35841

Rush Stampsd Erslope' Fnancial, Box  S487(P,
Richardaan, TH 75080

DIVORCE
WINMING  Information  $1.00 MEN'S RIGHTS

ASSOCIATION, 17854 (Lyons), Forest Laka, MY 55025



ASIAM, Evropean fendship! Free details: Inmer-Pacific,
Box 304P8, Barningham. Michigan 48012

MAKE Frends wordwde through infermabonal cormespon-
dence. Details frea! Hermas-\Vedag, Box 1106860 P, Barin
11, W, Germany

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Expenence. Education, Achievement Fast
nespansive. Call (614-863-1781). Or Wiite: Box 13151-TE,
Columbus, OH 43213

MORMONISM'S TRAGIC TRUTH, Stamp Appreciated.
ASTRA, Box 5T7, Greenwood, Texas TE24E

BIBLE Ouestons answersd. Stamped envelops. Bylon,
17167 Bentier, Deirod. Michigan 48218

DEPEMDABLE, Conddenlial Remailing. Fostal Shoppe.
369 East D0D South. Sal Lake Cay, UT. B4111

FREE HEARIMNG AID CATALOG - Save 2 by mail! Writa:
“Moneyiavars”, B530-FM-6, Langdon, Sepubveda, Califormia
#1343 NOT scdd i Calilomin

TOBACCO

MAKE Pipes. nkormahon: Pemo, Inc., PB4, Box 58211,
Chicaga, lilinos G0G659

OVEN Dried Jerky Fecipe. Beel, Venson, Fowl SASE.
52,00 WUB, Box EIT, Cormanche, OK. 73529,

MEW! MEXICAN STYLE CHILL .. S5ASE ..
Box 5124P8d, Spananburg, 5.C. 26304

AUSTRALIAN Recipes incheding Pavigva 5300 STE.
12513425 King George Hwy.. Surmey. B.C., Canada VIT
214

= 52.00

SCIENCE & CHEMISTRY

LABORATORY Chernicals, Glassware—Apparatus Cata-
logue 31.00. Deluxe Scientific, 934 5. 13 Steed, Maniowod,
Wisennsgin 54220

FORMULAS, PLANS, ETC.
ANY FORMULA $10.00. Catalog $1.00. J. Ballort. Box 568,
Chicags, B06S0

MONEYMAKING CHEMICAL FORMULAS — THOLUW-
SAMDSE! CATALOG 52.00 (REFUNDABLE). OGWAJ, Box
VB3, Brookleld, Wieoonan 530050133

COMPLETE Recening Forwarcng Sarvicas. Broososood
House, 614 Lakemont. Dafon, Georgia 30720

SASKATCHEWAM Remailing Central, Box 101, Foam
Lake, Saskalchewan. Canada S0A 1A0

SPECIAL SERVICES

ARTICHOKE recipes. Dedcous gourmer delcacy. §1.00.
Box 2761, Framont, CA 94537

BREAKFAST Recpes with Southwesiern Flavor 52.00
J W, Box 4156, Caspar, WY B2604

181 Ways to Prepare Hambunger, $4.50, ideas Unimied,
PO Box 15314, Fort Wayne, Indiana, 46885,

FREE MEXICAN SILVER DOLLAR wilh Fifieen Gl Bar-
becue and Manudo Recipes $31.00. or 120 Mexcan Recipes.
Coloriyl ook 56.00. Both £7.50. Aztec. Box 870. Los Fresnos,
Tawag TASGE

JUST PLAIN COOKIN' 51 oasy recipes using commen
ingradients, 5108 Box 71, Alaxandia, [N 48001

INFORMATION On  amihing. Ferguson Rasearch
Specialists. §0-15 Woodside, Woodsde, New York 11377

UNLISTED ADDRESS. Discrest and conbdantial. Reama
£1.00 Single. Mad Forwarding Senvice. 8050 5 Main,
Houston, Texas 77025

DEPEMDABLE Femails, Messapes, Saves Money
Ceniral, Bax 504, Norh East, MD. 21901

HEALTH, VITAMINS

LOSE Wiight Fast! Easy . . . Inexpénsive, Secrel, naburl
ingradienls n your own kichen. For complele detads send 52
fo: JR Enerprses, Dept. 8, 4027 Lusk, Sacramento, CA
el

CONFIDENTIAL Mail FecewwngForwarding. Mail Drop,
Box 18038FM, Orlando, FL 32860

AEMANING 20 Forwarding 518.00 yearly. “Economal”,
Box 541, Epheata, Washington S6823

CONFIDENTIAL MAIL RECEIVING FORWARDING
Pestal Mart, Box 70127, Dallas, Texas 75378

NATO MAIL FORWARDNNG Dependaile ganacs natonal-
Iy and intermabonally bor 27 years. Wite: NATO, Box 1418,
Saragota. Fla. 33578

PACK UP your Iroubles! One of 41 inchniques lor sound
sheep! Mo piis! Guaraniesd, persanakhed prograen. §2 06
Alcyane Pubkcabons, Tnphammer Mali, P.O. Box 4784-F,
TMhaca. New York. 14852,

SLiM Down Maturadly Sond $6.98. Mabura Slim, Box 30144,
Phitadedphia. PA 191030408

LIVE LONGER-= repan E3.00. Tanda Ememrises, 4075
Foute 31, Liverpook, Maw York 13088

GARDENING & LAWN CARE

START YOUR OWN REMAIL Business, Kassoul, 11632
Las Luces, Santa Ana, CA 52705

MISCELLANEOUS

ORNAMENTAL lron Desxgns. Book of 1600 beaubiful prac-
tical designa lor railings, columns, etc. Free Liberatune.
Cunningham, Bax 20005, Sal Lake Cry. Liah 84 120-0005 —
— (3881 South 3200 West)

LOCATE bured pipeines, cabbes using housshald
materishs. Inabucticns S200. Box 31524, Seatie, WA
BE103-1524,

HOW 1| Releved My Sinus Problem. 53.00 SASE. Haks,
P.0. Box 256, Hustonwille, KY 40437

JUDGE WAPNER FOR PRESIDENT. Bumpsi Shee:
$3.00. Milam, 1526 Cambridga, Shrevepod, LA 71108

WANTED MISCELLANEDUS

GOLD, Séver, Platinem, Marcury, Tantalum. Samples aval-
uated irgs. Ore assaying senice. Call Wiholesale Termnal 1ol
kea: 1-B00-832-1010,

BUYING Tungsten Carbide. Tungsten, Molybdenum, Silver
Solder, Siver Contacts, Gold, Platinem. B00-32146314 Ohio
216-531 8353 collect

SCAAP SILVER CONTACTS., FORKLIFT CONTACTS,
Silver Solder, Sterling, Gold Plated. Robert Lesrcrak, £52
Myrtle St., Ekrabeth, MJ 07202

FOR SALE MISCELLANEOUS

OLYMPICS TUNE IN THE ACTION Mini Am Radio Frs
Behind Ear 514.85 or $1.00 for idormaton. JL Enterpnses.
219 Morth Mo. 5, Healdsturg, CA. D5448

FACTORY DIRECT GATE OPEMERS, CONTROLS.
SEPACD, 825 M.W._ 41 51, Seaflls, Washington 98107

SILVER FORK-TRUCK CONTACTS AND SILVER Sokler

CHEAP. Roberl Leszczak, 652 Myrtie St, Ehzabeth, MJ
oFa02

HEARING AIDS

HUGE SAVINGS Ebminate Dealesr Marcups Free Trisl
Batteries Wholesale, Terms Arranged, Call Toll Free 1-800-
3231212, Or Write: Lioyds-PMC, Rocklord, IL 61110

GIANT SAVINGS All Types. In-Tha-Ear Spacalmets. Manth
Trial. Terms Raeway, Box 50451PM. Chicago, Winos
BDESE

SAVE Hall Buying Aids by Mail. All Major Brands Available,
REA Compary, Box 364, Brdgeport, Onio 43812

HYDROPOMIC gardern. Mew woas lor the Do-i-Yoursell
gardener. Easy and ingxparsive, Send 52000 P.O. Box
E117-PM, Winsar Park, FL, 32793

WORLD'S MOST POWERFUL BRUSHCUTTER, 4%
Horsapowar Enging, Lightweight, Cuts Trees, Weeds, Grass,
Brush. Free Lieralwe. Brshong, Paleson,  MNJ
OTE14- 20680

BUILD your cwn lassn sprayer wilh parts from your local
hardwars slore and save 555 on commernal application
charges. Complete plans and nstructons lor use—353.50
Alsn inchuded: A Hemeowners Gude To Batter Wead Con-
frel”. Band 3350 To: KAB Products, Wanamings, MM
535683

BUILD A WINDOW GREENHOUSE— Convering a win-
O i T ROmE 10 & MR -greenhouse amaunts (o iithe mone
than aftachng a bos-like plexiglass anclosure 10 e outsade,
The beduty w5 thal you don't & 8 thng 10 the window olher
than agd screweayes to the frame—the wendow stays intact,
No dratts = winler, no need fior cauking. Send lor Plan PL-
176 + 5295 toc Popular Mechanics, Bax 1014, Radio City
Sia, New Yore, LY, 10701

RECIPES, COOKING, ETC.

SPECIAL Treat. Canbbean Fislad Cresents Only $3.00. Box
Mg3A, Curacao, Metherangs, Antilles.

CHILN Dwelicigus Ranch Shyle. Recipe $2.00. Palmer
House, Swie BE, 5510"% Bumet, Austin, Texas TBTSE

TEXAE Pecan Pe. Delicious! 52.00. Ond-Timey Recpes.
3138 Casfliewood, Hauslan, Texas 77025

ECOMOMIZER. 12 Ground Bes! Becipas, 34.00. Econ, Box
K78, Buna, TH. F7E12.

WINEMAKING, BEERMAKING, ETC.

WINEMAKING-BEEAMAKING-GASOHOL. Free Supply
Catalog. Yeast Eguipment, Conlinental, Box 188PM,
Casselbemy, FL 32707

WINEMAKERS-BEEAMAKERS— Frae Caslalog— Fast
Sarvce—Large Selection; Kraus, Box TRS0-L, Indepandence,
Mispoun BA053,

WINE'BEER MAKING Cawiog: B&J Enterprses, 1845
Soulh 19th, Spemgleald, s 82703

FREE ENCYCLOPEDIA Wwnemaking, Beemakeg Sup-
pias, Equipment, Ingredients. Vynex, P.O. Box PM15408,
Pochesier, NY 146158

FREE BEERMAKING BOOK Pius Catalog. Finest Equip-
mend, Ingrediants. Fully Guarantesd. 5P, Box 7B4-M. Chaped
Hill, BC 27814

FREE BEERMAKING CATALOG. Quakty. Salectan. Low-
esl prces anywhere. HOMEBREW, Box 1588, Hasiett
Michigan 48840

WINEMAKERS-Bearmakers: Free WKuswated calaleg of
supphes. Samplex, Bow 122768, Minneapols, Minnesola
SE412-02T6

HOMEBREWERS WINEMAKERS. FREE Catalogue.
Wingmakers Comer, 1535 Windsor Streed, Comwall, Ontano
KEH 3ME

BEERBREWING- Complele instructions + farmly recipe
Prowven 25 years, 5300, Smyder, Box 1, Port Leyden. NY
13433

BEERMAKIMNG-WINEMAKING Were £1. Free Catalog
wingyard & Braw, P.0. Box 401-8, Saull Sie. Mare, M
49783

FREE BEERMAKING CATALOG! LOWEST PRICES—
BONUS GIFTS. Colenial, Box 70M. Betmant. Massachuselts
02178

WINEMAKERS-BEEAMAKERS Fresh Siocks, Fas! Ser-
wvice, Free Catalog. O'Bren s, Box 2840, Wayne, IL 60184

BEERMAKERS OMLY! Fros CatalogMNowslettar,
Wilhr's, Box 4610, Dakdard, Caliomia S4604.

BEER LOVERS—Brenw your own. Deficous’ Ineapersive!
Free Catplog. Beer Gear. Box 25083M, Lansing, Michigan
46309

BURGLAR ALARMS & HOME
PROTECTION

FIMEST Egupmen Save’ Free Catalog’ AAS 1868
Clumoor Foad, Birmingharm. AL 35209

IMPRESS FRIEMDS - RELATIVES: Serve fus Dalcious
ANY - SEASON Marinated Salad, 52.00 + SASE. Marci's
Paniry ¥, Box 516, Aligona, lowa 50005, (lowans add Be
)

BURGLARS BEWARE! Complste inslructions to siog
mtrugders plus six authenhc secusity window or door decals.
37.95. Ronbar Ing.. Box 2116, Cubmer City. CA S0231.
Savsiaction Guaranieed.

GOURMET SECRETS: Seven Exciling Entress! 5295
SASE Fofegl Blake. Depl RE. Bax 29752, Aichmond.
Virgires 23220

LOW CALORIE cookbook. Trm waistings with over 250
tasty recipes from apoetizers io dessers. $4.95. Chabeths, 24
Highwsaw Drive, Hingham, WA 02043

FAMILY Tradéon Recpes. Poundcake-Hol Aols. SASE.
£2 00. JB, Box 837, Comanche. OK. TI823

AWARD WINMING Cranbemy Liguswr + Cherry, Cofles,
Alaska Purch, Champagne. 32.00 SASE. Recpes, Bax 163,
2440 E. Tudos Fd.. Anchorage. AK. 59507

MESQUITE Charcoal Barbecus Taste Sensaion' Ten
Pounis 3885 mchades Shapping. Maaker, Box 4008, Tubac,
AL BSEAG-400D

FEEL SAFE. Door Guard 3 Electng Secunty Sysbam. Siur-
dy construction. instam and delayed exitentny alarm seflings,
ey pperaied. easdy nalpled, No wires, do0rs windows. Send
Today 51995 posipad checkmoney order - K-Lowe
Markebng, 5812 W, Bethany, Glendaie, AF. BE301

ULTIMATE PROTECTION— Braak In, Make My Doy’
1114 durable sign with inlimidatng phote. $3.85, 2 tor 36
BAD, Dept. P, Box 13330, Las Vegas. NV 88112 Frea
Catakogue.

MEW Anb-Thefl Protecton, Undar $5.00. Home. Auto. Frea
Inlgrmation, Wrile: Protection, 6712 Hanower Ave., Richmond,
LLR =
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Heavy Duty
Log Splitter Sale

12%: fon Homeowner Special -

Heavy Duty Shde, 5 HP engine
comtsned with 11 GPM 2 stage
pump. Auta delesl vahe. 87
wedge 3 Gallon Tank with Filter &
Siraner, Large Pneumatic Low or
High Speed wheels. 144" Hich

Low Speed #1128 S720

High Speed #1125 $749
Wil Shep 48 States for $60

15"z ton
Heavy Duty 4" x 24" cynder, 5 gal
Reservoir, 11 gal 2 Stage pump. 5 Hp
Motor, B" Hydraulic Wadga, Suction
Strainer, Filter, 480 x 8° High Spead
Tings, 17" Hitch, Heawvy Duty Frame
Thesa will spit the ioughes! teas,
Hgh and Low Profile only $889
Will Srup 48 States 380

A 24" ton Block Buster
12 Wedge, 5 Bore x 24" Stroke cylinder, 7
gal Tank, 15 gal 2 Stage pump, 10 Hp.
Motor. Aubd deten valve.

Low Prolie #1142  $1399
High Profile #1140  $15899
Will Shep 48 States $100

(Musd inciude Fr o e of oicies

or we will shep Fri Collect |

Toughes! frame in the industry.

1. 2. °* 3. 4.
1. Gas Engines (Horiz. and Vert.)

Horz 5 Hp Bnggs &0 Shall #6052 5137
5 Hp Tecumseh t: Shall #6051 5134
f Hp Tecumseh cast ron seee #6081 £186
10 Hp Tecumseh cast won sleeve #6010 $224
10 HMp Tecumsen 1 shall Electnc start @G0101 2689
Vert B Hp Tecumsan 1 shall # 7082 199
BHD Brggs 1 shalt #7080 s208
10 Hp Tecumseh 1 shall #7010 5214
10 Hp Tecumseh 1 shal Electnc star. & 701019 5263

Cahgr 3-20 Hp models al savngs up o 50°.

2. Homellie Water Pump
Ciormosaon resisiand constructon, ideal for water and chemical ranster EPDM seal
2" sucbhon. 28° i 120" head. Wil pump B400 GPH - 3 hp Briggs. Will ship 48 siates

for 56.00
Bem #10066 List $32005 5183
3. 5 hp Air or

Shp 80 gal. vert. - Campbeli-Hausleld Model #\VT5587 two cylinder. pressure gauge
witty safety mlief valve 230 volts 118 CFM at 40 PSI and 5.4 CFM al 80 P51
25 w2 B3 Iberm # 15954 List $1160 Sae 5508

Will ship 48 states lor 540 00
EnPspe @it compressors avadabbs

4, Homelite String Trimmers

Rugged 26 2 cc 2 cyeleangine with Ingger canfralied throtile 15" cul Saold
Slate wmilign

em » 1507 Lisl S14500 5109

Wl shap A8 sieies 3300 l“'i;-"“‘
Northern o
Hydraulics

PO Box 1219, Burnsville, MN 55337 Dept. # D054
Howrs B-6 M-F 31 Sat,

NORTHERN HYDRAULICS

DISCOUNT PARTS AND EQUIPMENT!
Prices Good Thru July 1, 1984

LOG SPLITTER PARTS
_ 1 gal 2 Stage pump

o Use wih 5 Hp Mogor #1011 5109
13 gal 2 stage pump
Use wih 5 - Hg Motor #1013 $127
16 gal 2 Stage pump
use with B Hp or Larger Motor #1015 5157
22 gal pump
usa with 10 Hp or Larger Motor #1017 £2T79
Standard Conirol Valve
Built m Aebel Valve #2010 543.75
Detent Valve,
Pressune Sensive detent
You don i have 1o Hold Handle
on return stroke #2020 £58.50
B High & Deep Wedge
# 3060 £$23.00
Hydraulic Filter
1 20 gal rmin #4020 £12.95
3Vs x 24 x 1%" Cylinder
Itam & BOS516 $92.00
4 x 24 x2 Cylinder
iCan go UPS) #902424 2115
5x24 x2 Tie Rod
Ship wi 100 s #909524 5222

5. Trailer Parts
We have the lares! Siock of IFader Dans 1o epair oF Builkd your own at SeSooun| prces
mciuding Hubs fenders, wheels and tres. Axles. Brakes. Hilches, Winches efc 4

hole Hubs  Spendies . 5 hode Hubs & Spindles £37.50/Set
fem #1251 Trader sprngs 2000 LB capacily 524/Pr
B. item  Wheel and Tire Sets Wheeland Tire Ty Only

1211 480N (4 Hole) $22.00 wa £15.50
1216 -1.E||:|-12l|-: Hole| £34.00 S.E‘gi-ﬂﬂ
1213 57048 15 Mo $371.00 £26.00

(Orher § Hole Sires Avadable)
7. Wagner Airless Sprayer

1deal foradtenine and infenor use Canconver! 1o fead paini
direclly bamcan Faclory reconddenned 120 valis 1 Yaar Warranty
ilem & 15924 Maodel 200 wen purnoss  Sgpie $59,00
Item & 1553 5] | ¥ 1

er 25 adel 300 vy Duly Sale $889.95

B. Honda Generators
500 wart. 115 voll AC or 100 watt. 12 voll DC wit 40 ibs

Item & 1660 5299 EX-800. BOO walls

EM-600. 800 walls lfem & 1663 £393

Item & 1662 £327 EG-1400, 1400 walts
em & 1667 £433

Larger Generators Available Wil shipthese generalors to 48
states for 512

Send for Free 100 page Descound Catalog
Descount prces on Generators, Log Splinters. Gas Engines, Hydraulic Parts,
Winches. Trailer Paris. Air Tools, Truck accessories. ATV Tires. Go-Kari Parts

TOLL FREE 1-800-533-5545 .., sos4 ({ORDERS ONL)

e )

P.O. Box 1219, Dept. # 5084
Bumnsvilke, MN. 55337

SEND COUPON FOR FREE DISCOUNT CATALDG! Y Your Mastercard or Visa
MName r

Address
City____

p________




WE ARE DODGE. AND WE
KNOW HOW TO MAKE A
TRUCK PAY OFF.

At Dodge, available
payloads range all the
way up to 3,515 lbs. ona
D250, And 5.695 on a D350.
But that's just one of the

BACKED BY AMERICA'S
LONGEST, NO-EXTRA-COST
FACTORY RUST-THROUGH
PROTECTION TRUCK
WARRANTY.
There's more rust-fighting
alvanized steel in a

e D250 or D350 than
any Ford or Chevy pickup
going.
One powerful reason why
Deodge can back these
trucks for five years or

100,000 miles.

POWERED BY A BEEFY 360
V-8 OPTION.

Dodge gives you a profit-
able selection of engines.

as well.

oo cushions and seot backs
make the daily grind less grindiog.

Imdepandent roat suspensian delivers o

remarkably emeath and comiortable ride.

And can be easily odjosted an possenger
car ftroal-end align menl equipmeni.

36,000 psi carbon steel frames help soak
up the pothales and emeath cut the
bumps.

For a D250: A reliable

Dodge Slant Six."

Bf? and dependable

318 cubic inch V-8. And

for heavy duty towing,

a heavy duty 360 V-8—

standard equipment on

the D350.

SAVE HUNDREDS WITH

DODGE PROSPECTOR

DISCOUNTS.

Save on eguipmenr such

as air conditioning and

special paint treatments.
tual savings depend on

model and package. And

are based on the list prices

of package items if pur- |

chased separately. So see

your dealer for delails.

=fideie® RUST-THRU
- PROTECTION

Limited warranty covering ouler
body rust-thru on pew ‘84 full-
sired pickups and Ramchargers at
no extra cost for five years or
100.000 miles. whichever comes
first, Ask dealer for detalls.

THE NEW CHRYSLER
TECHNOLOGY.
QUALITY BACKED BY
5/100 PROTECTION.
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