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The pleasure is back.
BARCIAY

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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Over 10,000 drinkers compared Imported
Windsor Canadian to Seagram's V.O. in informal
bar tests in selected markets. The majority chose
the mild, smooth taste of Windsor over V.0.—
57% to 43%.

If you’re 2a Windsor drinker, that will
come as no surprise. But if you're not, try the
taste of Windsor and find out for yourself why
it's the Canadian that stands alone.

You can’t beat the taste of Windsor. And
vou certainly can't beat the price.
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SPEED STIGK OUTLASTS
MORE THAN 2 AEROSOLS
.THAT’S VALUE.

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

THE WIDE STIGK

FOR EFFECTIVE
DEODORANT PROTECTION




EDITOR'S
NOTES

en most Navy |
jet fighters go
screaming aboard an
aircraft carrier, they
are traveling at some |
150 mph as they
touch down. Even af-
ter the tailhook grabs
the artesting cable,
the plane continues a |
few hundred feet
along the deck. A | .,
small deck on a small |
ship would never do | :
for such a landing.

The ability to oper- Harriar jet proves it can slip into a small parking space.
ate from a small space is one advantage of the British Harrier. shown here
landing on a ship at anchor. The Harrier can also operate from a flight deck
laid on top of a container ship (cover and page 144).

But it's not all that simple. There's a hazardous moment of truth for a
Harrier pilot as he approaches his ship. The transition from the stability of
forward motion to the tricky balancing act of hovering allows no error, Combat
pilot Lt. David Smith of the Royal Navy graphically describes the special
demands of flying the vertical-takeoff-and-landing jet in our article. Falklands
Diary Of A Harrier Pilot (page 59).

The 1,000 owners of AMC Renault Alliance cars whom we surveyed for this
month's Owners Report (page 74) agree on one thing. An American manu-
facturer and a foreign manufacturer can, in a combined effort, produce a very
good car. High on the owners' praise list is the quality of workmanship. The
old canard about shoddy American craftsmanship suffers a bit with that
evaluation. The Alliance is assembled in Kenosha, Wis., by United Auto
Workers You've been hearing lots of music lately by our favorite
American composer, George Gershwin, The current revival of interest in his
work includes the June 5 Tony Awards broadcast, with a Gershwin theme.
We think he was both a great composer and a discriminating reader. As
author Kay Halle wrote in The Washingron Post. "George was fascinated by
new inventions, and surprisingly knowledgeable about scientific matters. [ re-
member one occasion when he asked his butler to go out and bring back
six copies of Popular Mechanics, his favorite magazine—one for each
guest.” Electranics Editor Neil Shapire seems to have put it all to-
gether this month. His department features Herb Friedman's Four Ways To
Fortable Computing Power (page 62). And. by coincidence, Neil's own book,
The Small Computer Connection (Micro Text/McGraw-Hill), is making its
appearance in bookstores. It deals with the use of modems to link small
computers to the vast world of telecommunications One of life’s
little vexations is the promptness with which patching jobs on concrete often
go their own way. A bad winter, and they unpatch. If you've had that expe-
rience. take a look at Problem Concrete: Answers To The 17 Most-Asked
Questions (page 112). I found that the first thing to mend is technique; after
that, the patches stick.
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WITHOUT
A COLLEGE
DEGREE?

Most Tulsa Welding
School Grads Do!

In fact, the first paychecks for students
who graduated in the first four months of
1981 and went to work welding . ..
ranged from a low of 3793 to a high of
£6 846. This is a vearly salary range from
$9,516 to 382,152, Worldwide
construction and pipeline firms compete
for our graduates. Full course is only 16
weeks (others as little as 10 weeks),
There are more jobs open throughout the
1.5 — and the world — than there are
qualified welders,

Tulsa Welding School, established for over
30 years, is recognized for the quality of
its graduates throughout the world. Do
well 2t TW.S — work hard — and your
income a8 4 welder can be higher than
many college graduates.

TO TAKE COMMAND
OF YOUR FUTURE . . .

Call Toll Free 1-800-331-2934
I'm Oklaboma, call (918) S57-6759

. OR FILL IN AND MAIL TODAY!

R T L T L L]

i
|

Tulsa, OK 74157

Well send you a complete course catalog
plus job list and pay at which recent grads
have gone o work

STATE

:agEg

PHONE 1]
Aocroditesd Member of Nal] s of Trade and

lechnscal schoubs Apprived for cieman Tratnisg
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LETTERS
TO THE EDITOR

Some still fly, some still sit

Your story New Wings For Oid
Warhirds (page 80, Dec. "82) was
an elogquent lament on the sad
passing of the mighty fighters
and bombers of World War IL |
thought you might like to know
that at least one company is
doing its bit to help keep some of
these great, old warbirds in the
air.
We recently formed two sky-
writing squadrons of restored
SNJls, the Nawvy version of the
famous WWII AT-6 advanced
trainer (photo. right). The five-
plane teams perform at airshows,
fairs and sporting events around the
country. entertaining crowds. while
spelling out the message for our Miller
High Life beer.
RICHARD H. BURTON
MILLER BREWING CO
MILWAUKEE

It was a nice. nostalgic story, but you
didn’t fully explain how a bunch of
brand-new P-38 fighters came o be
stranded on an icecap in Greenland.
Your readers might be interested in
knowing how they got there.

Keeping a legend alive: 40-year-old World War
II SNJs revive the past for thirsty spectators.

The flight consisted of six P-38 Light-
nings and one B-17 bomber on a ferry-
ing mission to England during World
War [I. They encountered a severe
storm over Greenland. couldn™t find an
open airfield and ran low on fuel. Even-
tually, the entire flight was forced to
belly-land on the icecap. Most sus-
tained little structural damage. and
their crews were later rescued, but no
one has been able to recover the
planes. They're still sitting there.

DHREW CAMPHEELL
FACLL IND.

One man's Corvette . . .

Congratulations on your cover story on
the Corvette cult (Corvette, page B84,
Mar. ‘83). It had me practically hyper-
ventilating, with sweating palms and
racing pulse. | generally read the auto-
motive specialty magazines for this
kind of information, but your piece out-
did them all!
J. BALIUS
RICHMOND CENTER, WIS

As an avid Vette fan. | was disap-
pointed. What have they done 1o the
new model? It's lost all its distinctive
lines and is just another car.

JOYCE A WVENIS
BRIDGEWATER, NI,

Expensive thrills

After reading your glowing report on
the free-fall Flyaway thrill ride at Las
Vegas, Nev, (Technology Update, page

&

147, Feb. '83). 1 made a special trip
there to try it. | was shocked to find that
the prices were astronomical—as
much as $65 for a 10-minute ride. This
is a lot more than the $15 per hour you
stated. How come?
RICHARD HAMMERSTRAND
DUBLIN, CALIF

We were told the average cost s
£15, but it tums out this is for five
minutes, not an hour, Prices vary with
the number of people in a group and
the length of the ride. In a group of
three, it's $15 per person for five
minutes; in a group of five, it's $11.

Help for bowhunters

Thank you for your excellent article on
the current state of archery (High Tech
For Robin Hood page 82, Mar. 'B3).
However, your staternent that “‘most
modern bowhunters prefer flat-flying

arrows to allow solid hits at unknown
ranges’ may be misleading.

Actually, most deer are taken at less
than 20 yards. At this range. it makes
little difference if an arrow is traveling
at 200 feet per second or 170 fps.
What's more important is that it be of a
heavy hunting weight to provide maxi-
mum penetration.

For readers wishing to get in on the
exciting sport of bowhunting, | recaom-
mend they first enroll in the Intema-
tional Bowhunting Education Program
to get a better understanding of safe
and ethical bowhunting. This course is
offered in all 50 states. Details can be
obtained from local state wildlife offi-
cials.

WILLIAM F. STONE

STATE CHAIRMAN, MARYLAND
BOWHUNTER EDUCATION PROGRAM
BALTIMORE

Girl salts are okay, but . . .

Your December ‘82 All Outdoors cal-
umn (page 22) has just come to our
attention. You are correct in stating
that U.S. Power Squadrons now allow
memberships for women and families,
but you go on to imply that all USPS
boating courses are open to the public
and that course graduates are eligible
for USPS membership.

I must point out that this is not true.
The only USPS course open to every-
one is our public boating course, and
graduates are not automatically eligible
for USPS membership. We are a pri-
vale organization, and membership is
by invitation only.

WILLIAM W. FARRAR, REAR COMDR.
UNITED STATES POWER S5QUADRONS
NORTH CALDWELL, N.1.

Wrong ‘foamula’
On behalf of our client. Primex Plastics
Corp.. we were happy to see your story
on the plastic-bodied Formula One rac-
ing car (PM Briefs, page B6, Jan. "83).
Unfortunately, however, it contained
an error. The material the car is made
of is called Prime-Foam-¥, not Foam-
Core. Foam-Core is the name of a com-

petitor's product.

PHYLLIS SPIEGEL
KEYES MARTIN
SPRINGFIELD, N_J.
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Introducing Kawasaki's 1983 guide to
Jingle-cylinder, Dual-mode. Three-wheel, Four-stroke,
Five-speed. Six-pack. Seven-days-a-week

How much you get out
of something depends on
how much has been put into
it. Take the new'83 KLT250C
Prairie," for example.

We started with (1) a big,
torquey, four-stroke engine,
(2) tough manual clutch and
(3) rugged five-speed trans-
mission. They're all you need
to get you through any sand-
wash, snowbank or mudhole.
To help smooth out engine
vibration, we designed (4) a
single counter-rotating
balancer. For convenience,
there's (5) electric starting.
And for low-maintenance,

(6) a hot-sparking Transistor
Controlled Breakerless Igni-
tion and (7) an automatic
camchain tensioner.

Around this
powerful engine
we wrapped

o Iy

17 s
qrgf )

4

Good Times.

(8) a strong, double-cradle,
steel frame. Up front, we
gave it (9) smooth-riding,
leading-link suspension.
And for longer chain life, the
Prairie sports (10) a sealed,
O-ring drive chain. (11)
Durable, high-traction, ATV
Radial tires are fitted front
and rear while (12) powerful
drum brakes at each end
help make your stops quick
and sure. And finally, for
two-wheel-drive traction
and tight-terrain maneuver-
ability, there's (13) our exclu-
sive Dual-Mode Differential.
Then, to complete the
package, we added (14) a
theft-resistant, key-switched
ignition, (15) a bright 45-watt
headlight for high visibility
and (16) a special 3-amp
accessory terminal. The
KLT also features (17) a

speedometer with built-in
odometer, (18) a standard
trailer-hitch bracket, (19) an
easy-access trunk, plus (20)
tront and rear cargo racks
to help increase your KLT's
carrying capacity.

And the Prainie is just
one example. For 1983, there
are eight new Kawasaki
three-wheelers to choose
from. Each equipped differ-
ently, yet all built with the
same bullet-proof Kawasaki
know-how. What all these
numbers mean is that right
now, at your Kawasaki
dealer, you'll find theres
more than one way to enjoy

the Good Times.

Kawasaki

Let the good times roll.
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BILL HARTFORD

IMPORTS &
MOTORSPORTS

Curves and crinkles

The most aerody
namic sedan in
the world has
just gone on
sale, and first
sight of it will
take your
breath away.
The 1984
Audi 50005
with its drag
coefficient of 0.33 gets its smooth
shape from some all-new construction
techniques. There are no protruding
rain gutters (two grooves in the roof
sheet metal carry water back and off
the car); the curved side windows,
windshield and back glass are designed
flush with the body; the underbody is
smoothed to speed airflow under the
car and wheel arches are eliminated so

Wedge-shaped Valvo 760 GLE has tradi-
tianal styling and higher drag than Audi.

fender lines are in the same plane as
the smooth disc wheel covers, Even tire
valve stems are flush.

In contrast to the curves of the Audi
are the crinkles of the new Volvo 760
GLE. The creases of the wedge-shaped
GLE put it in the folded-paper school of
design. Its drag coefficient is 0.40.
That's appalling to sorme critics. but
actually quite good for a car designed
along traditional lines. It's a body style

Design of Audi 50005 makes it the slipperiest sedan you can buy.

that Volvo expects to stick with right
into the 1990s—and Volvo's 3 compa-
ny. remember, that can keep refining
one body style and keep it going strong
for decades. A wedge like the 760
makes a very practical package, and
keep in mind that a .07 difference in
drag coefficient means only a few dol-
lars a year in fuel for average driving.
Obviously, Audi and Volvo represent
two schools of thought when it comes
to designing today's—and tomor-
row's—cars (we see it also, when
comparing Ford's curves, typified by
the T-Bird, with GM's angles).
So, it'll be interesting to see
how car buyers react to the
brand-new 50005 compared
to the already favorable reac-
tion the 760 has received. It's been
on sale here for a few months, after
earlier availability in Europe (see Driv-
ing The New Valvo 760 GLE, page 112,
Aug. 'B2). Right now., only several
thousand Y60s are available, whereas
Audi is expectng a 30,000-car first
year with the 50005. Audi also has a
slight price edge: a $16,000 sticker vs.
£18,000 for the 760. We've just driven
the 50005 and we'll have a report soon.
As we wait to see just how aerodynam-
ic future car design becomes, we know
one thing for sure; Vent windows—
those equivalents of a jet Aghter's dive
brakes—are gone forever.

Battle of imported family sedans: Volve without curves (left), Audi with (rHght).

0

The two-wheel way

Anyane who has learmned to twist a grip
and lean into a fast curve knows the
unparalleled joy of riding on two
wheels. Even with all the forces con-
spiring against us—roads for cars only,
killer potholes, rotten weather, licens-
ing and insurance hurdles and often
wivaes and girlfriends—we won't quit
our “bikes” whatever their shape or
form. This latest two-wheeler, from
Yamaha, is a borm-again motor scoot-
er-—and it's a design-award work of art

Yamaha Riva 180 is such a chic two-
whealar, it's hard to call it 8 scootar.

if ever I've seen one (it's also as user-
friendly as a favorite pair of culottes, if
you're looking to convince that refuc-
tant wife or girlfriend). The Riva scoot-
ers come in three displacements: 50,
80 and 180 cc. The Riva 180, shown
here, is freeway legal and a snap to
ride. The four-stroke machine has elec-
tric start and automatic transmission,
and terrific instrumentation: speedo.

Start button, front brake lever and slick
instrumentation are on the handlebars.

odometer and trip odometer. fuel
gauge, oil-level light, tum signals and
high-beam indicator. Front brake is
lever operated. the rear by foot. The
180 ($1,399) is good for B5-mpg fuel
economy and 65-mph top speed with
passenger. The two-stroke, 50-cc
($6095) and B0-cc ($899) scooters aren't
as fast, but just as much fun. ™

POPULAR MECHANICS = JUNE 1983



1983 FORD-/(7/) CROWN VICTORIA ‘u_\f/é
|

IT'S ACOMFORT TO KNOW YOU CAN
STILL OWN THIS MUCH CAR.

= A Prewn Yictoria for 1983. Quiet, Smooth riding. place for you to relax. While a solid staél frame
- e _PWsize With comiort and luxury foI six passen- and remarkable sound insulation maoke it
e f@ndard this year is a 5.0 liter Electronic clear you're riding in a truly fine qutomobile.

Hel infecied engine with automatic overdrive LTD Crown Victoria for 1983. In two- and four-
stransmissisn, Rich velour fabrics, thick car- door models. It's so rewarding to own one. Isn't
m ma w:m woodtones create a quiet it nice to know you still can?

2 ﬁsfnwm:-nucme up.
= - H!‘EEYOU DRIVEN A FORD..LATELY?

-t : FORD DIVISION




JOHN GAYNOR

HOMEOWNERS"

CLINIC

Cleaner for ceramic shower tiles

I read your suggestion on using an iso-
propyl cleaner for fiberglass showers.
My problem is: What can I use to clean
ceramic tiles on the floor and walls of
my shower? [ also have mineral depos-
its on my chocolate brown fixtures,
especially the toilet bowl—Mrs.
Richard Marose, Lakeland, Fla.
Energized Ceramic Grout and Tile
Cleaner, available at Color Tile stores.
is your answer. Pour a little into a glass
or ceramic dish and apply with a stiff
brush. Allew a few minutes for the
cleaner to act, then flush with clear
water. Don't allow soluton to dry on

the surface of the tile before rinsing.
Mask bathtubs, sinks and other fixtures
adjacent to the tiles being cleaned.

Follow directons, wear rubber
gloves and goggles, and ventilate the
work area. Test on tile in an inconspic-
uous area before proceeding. To locate
the Color Tile store nearest to you,
write: Color Tile Supermart Inc.. Box
2475, Fort Worth, Tex. 76113.

To avoid build-up on your bathroom
fixtures, keep them clean by using a
general-purpose bathroom cleanser
and stiff brush once a week., whether
they need it or not.

Mildew on redwood
Our 16-year-old painted redwood
house has a terrible mildew problem.
even during periods of bright sunshine.
The inside of the house seems to sweat
and the inside strfaces of the window
frames are peeling. We would eventu-
afly like to have aluminum siding. but
first we must solve the mildew prob-
lam. —Vivienne Mazzatta, Belleville, IIf.
You've probably already checked the
obvious causes of moisture: a lack of
kitchen and bath fans, and poor exteri-
or runoff of rainwater that allows
excessive moisture 1o rise from
trapped areas in the basement or crawl

space.

If the abowve check out. vou may have
to introduce some dry, outside air, A
“Service Tip,” (Homeowners® Clinic,
page 24, June "82) describes this prob-
lem and suggests installing an air
exchanger such as E-Z Vent. It provides
fresh, dry air {tempered by the air of
the season) and exhausts the moist
room air. E-2 Vent is made by Des
Champs Laboratories Inc., Box 440,
East Hanover, N.J. 07936. {Also see
“Bring In Fresh Air Without Losing
Heat,"' page 138. Sept. "82.}

Blocked toilet

When I flush my toilet, the solids in the
bottom of the bow! go out, but the sol-
ids and tissue in the water remain in
the bowl. The water never goes down
to let the air in the bottom of the bowl.
What could be the matter? [ don’t want

12

With a float-cup ball cock (above), maml::-
squesze the adjustment clip and then
mowve the cup along the rod.

to take up the bowi if I don't have to.—
William Dillason, Aledo, Il

It sounds as if the water level in your
tank is too low. Therefore, the water is

inadequate for a complete flush, If the
water level is not marked on the inside
of the tank, it should be 34 in. below the
top of the overflow tube. (The drawings
show how to raise and lower the water
level) Many people have tried to con-
serve water by lowering the level or by
adding a brick inside the tank

There is also a slight chance that the
tank ball in the bottom may not rise
enough. If that's the case, shorten and
rehook the lift wire. Follow the direc-
tions for a pivoted-type valve,

Rust stains on siding

Several years ago I had white vinyi sid-
ing (Certaintesd) put on my house. I
now have rust stains creeping down,
wiich I've traced to poorly galvanized
nails used in the installation. Of course,
the contractor has disappeared. Other
than the stains, I'm very pleased. How
can I remove the stains? I've tried vin-
egar. mineral spirits, household bleach,
steel wool and TSP to no avail —Ross
Smuth. Houston

A spokesperson at Certainteed's Vi-
nyl Products Div. says that oxalic acid
will remove rust stains. The company
recommends aluminum nails to hang
the product; but if a contractor has to
hang it over a hard substrate, such as
asbestos shingles, sometimes galva-
nized nails are used. If the nails aren't
hot-dipped, they may rust.

If you can't locate oxalic acid, use
DuPont's Heavy Duty Cooling System
Cleanser for cars. It has oxalic acid.

Dissolve one tablespoon of crystals
in one cup of warm water. Apply with a
soft bristle brush. Clean with a damp
cloth and rinse with water. Wear rub-
ber gloves and goggles. Remember,
this will not stop further rusting—it
removes stains,

The color of Certainteed's siding
runs throughout the product. For those
who don't have Certainteed, test the
acid in an inconspicuous spot. ™

Do you have a home-matntanance or repair problem?
Send it to Homeowners' Clinie, Popular Mechanics,
224 Wast 57th 5, New York NY. 10018 Lerters
canm be answersd individually, but problems of
wildhe interest will be discussed in the column. For
more home-repair and mainrenance help, get PM's
Home Care Guide, $4.95 postpaid. Send your ordens)
to Popuiar Machenics, Box 1014, Radic City Station,
New York, N.Y. 10101,
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Do low-flow showerheads

remind you of
ancient water torture"

Have you had it with
water bills that soak you and
showers that don't?

Would you like to stem
the cost of showering by up
to 70% without sacrificing a
drop of the pleasure?

Introducing the
Super Saver showerhead.
it turns a little water
into a lot of shower.

YouTe
%gnng to like
e Super
Saver low- ¥
flow shower- ¢
head. Unlike &
other water- §
savers, its ®
got two fully-adjuatable sprays:

a brisk inner jet and a full-
coverage outer spray. So you
gﬁt a shower that's 100% 1nv1gnrat1ng with up to 70% less water

an a standard showerhead. And since it’s made and backed by
Teledyne Water Pik, the Shower Massage people, _camme -
you can count on a lot of shower and a lot of
savings (about $175 a year)’

Why not pick up a Super Saver showerhead? .
You'll say “aaah’..and your utility bills will M AN
say “uncle’ 13- A=

SUPERSAVER \o/ )/ =

by TELEDYNE WATER PIK

*Wigter sovwng bosed on o tomparson &g siondard showerheooh, whah wae 5580 gollons per mife. vemus 20 gollans per
muniite for Super Sover of 45 P51 and on oweroge famdy of & 75 perom, sach faleng daily fen-menule thowasn with comsenhonol
e wilar e Seenfeage o bt beb wenuld b reetusod fos 579 0 519 per year B 1987 Tasctye Vidarer Pik
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T/ RADIAI S SN

Objective: Engineer a high-performance
radial that achieves maximum
ruggedness on-road and off.

Solution: The Radial All-TerrainT/A"

The Raodial All- TerrainT/A™ was
developed with one thing in mind—
perdormance. Iis race history includes
outstending victories ot international
off-road events like Riverside, the Mint o

400, end the grueling Bujoa
. Intemacional. The tires we race are the &
. same tires you buy, so you get that e
__ same race-proven performance. b

=5
—]

© 1981, BMGoodsich Co.
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application on most original equipment
wheels. BFGoodrich makes a complete

line of advenced T/A® High Tech® Radials,

including the Radial All-Terrein T/A
and Radial Mud-Terrain T/A® If
you're locking for a tire that maintains [ |
your high standards of qudlity; theres a L=t an 2 =
T/A High Tech Radial designed for you. 1 ' S
* £
e
The design of the Radial X
All-Terrain T/A tire includes this e
combination of advanced .
malerials and technology:
A. Three carcass plies help resist
§ sidewall bruising.
P ) ety 2 B. Tread pitch sequencing offers
' e N quiet ride.
e C. Deep self-cleaming grooves
=g ' | provide excellent traction.
e = ‘ D. Dual compound tread ensures
long wear and durability:
o A A B C. D
The Radial All-Terrain T/A offers
maximum off-road ruggedness while
maintaining the advantages of a street
radial Its advemced construction offers
dependable ond excellent handling.
And the Radial All-Terrain T/A tire’s
aggressive tread design provides super
off-road traction.




NEIL SHAPIRO

PM ELECTRONICS
MONITOR

Now this is a portable TV

Qur first reaction when we saw Seiko's
television wristwatch was, “It's just a
gimmick.” But, after looking at it a
while, we were impressed by its engi-
neering and technological details. It's
worn just like a wristwatch, but instead
of a face it has a 1.2-inch TV screen

Seiko's TV
wristwaltch

uses a liquid crystal display to form a
screen that's 1.2 inches wide. Wire runs

up sleave to pocket-size power pack.

with the tme displayed separately
above the picture. A battery power
supply can be carried in the shirt pock-
et, and headphones allow you to hear
the audio.

The screen is a liquid crystal dis-
play (LCD). The crystals work by
reflecting light back to your eye. so the
picture quality is best in bright sun-
light.

Setko seems to have overcome the
sluggishness of liquid crystal displays:
This one definitely keeps up with the
raster-tracking of the TV signal. And
we saw no evidence of ghosting or
"hlinkiness.”” which characterized
some other LCD video units we have
seen. The watch can even be used to
display videotapes. For the pickup, Sei-
ko recommends wrapping a lead from
the VCR output around the antenna,
which is part of the headphone cord.

But. for all of its ingenuity and
uniqueness of design (covered by more
than 150 patents), we wonder if a wrist
TV is the final application of this LCD
screen. While the TV is exciting in

L[]

itself, is the wrist the best place, or
even an acceptable place, for a video
display? It would seem that an hour of
viewing would lead to a crick in the
neck. at least.

But we do think the Seiko watch is
the most interesting application we
hawve seen recently of LCD technology.
For those who are waiting for a real
wall-size and flat-screen TV, it's just
come a step closer.

Seiko expects to market this watch
late in the year for about $500. Mean-
while, you'll get an in-depth look at not
only the Seiko TV watch but the whole
world of multifunction watches in next
month's 1ssue,

And big gets better

One of the biggest problems with
designing a color picture tube is that of
convergence. A color TV image is
made up of three components: red,
green and blue images. These images
must be painted on the tube by three
elecron beams, and the images must
be directly atop—converged on-—ong
another.

Poor convergence results in such
things as magenta shadows around an
image or green lines outlining a per-
son’s hair. The more one of the three

images shifts. the worse the resulting
picture,

As components “age,” even the best
TV tubes begin to lose convergence.
The only way to bring the three images
back into alignment is to adjust and
readjust controls which are found on a
"convergence board” inside the TV.
This is difficult—almost an art—and
requires a trained service technician,

RCA has just announced its Coty-29
picture tube, to be manufactured by it
and other TV companies. including
Zenith and Sylvania. Industry sources
expect the tube to literally light up the
television industry because the Coty-
28 automatically checks -and rechecks
the accuracy of the picture's conver-
gence. And, instead of having to call a
servicemnan, the Coty-29 will converge
itself.

The new tube will also reduce some
production costs. This may not result
instantly in lower prices, but it should
enable, or at least help. beleaguered
American TV manufacturers to hold
the line against imports.

No one is saying exactly when you
will be able to buy a TV with a Coty-29,
although one source told us to expect it
as a possible Christmas gift. We hope
to have one of the first production mod-
els 50 that we'll be able to report on g
whether the Cory-29 lives up to its
bright promise. ™

Know your cells

The photovoltaic cell, or solar cell, is a
usaful device, even though a single cell
is only enough to light a flashlight
bulb, Wire cells together into a module,
however, and you can recharge bat-
teries. Arrays with hundreds of

cells can help power a hotse,
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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
in rear-tine tillers in over 50 years!...

D‘I;Iglf Tha_lfi'lr}ﬂ Y
@ SAVES YOU MONEY! Goes for half the price of larger rear- s o

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!

@ 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. | - "t

® SAVES GARDEN SPACE! Narrow 14" tilling width - B A —_—
allows you to plant your rows closer together. The BIG JOB tiller....for small, high yield gardens!

I s - .
Grow more in less space! " s o ._-,,,w.w,;q:;mmmmlm

[

o

@ 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!

Mail this

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 soll, no matter what

your soil conditions...or, how it can help you grow two, “Turns on a dime!"™
even three crops of vegetables where you could only
grow one before! 5 TN I =N N . . . . ..

So why not mail the coupon TODAY, and get all the # TROY-BILT" Roto Tiller-Power Composter
exciting facts about the amazing new TROY-BILT Dept. A1777C
“JUNIOR"...Plus our mid-sized PONY and large garden 102nd St. & 9th Ave., Troy, NY 12180
HORSE Models. We'll include prices, attachments and I YES! Please send me complete information on

.i

complete Information about our special “"OFF-SEASON" the new JUNIOR and all other TROY-BILT Tiller

B v g S gty e S e e S
WHY, for heaven's sake suffer l and tllg “OFF-SEASON" Ea\fiﬁgs now in effect!

any longer with a tines-in-front

type of tiller that has no powsr [ Name

to the wheels and shakes you to |}

pieces? And why break your Ad

back with hoeing, raking and | dress

shovelling? The Mew TROY-BILT l

"JUNIOR" makes all your garden- l Cit

ing chores faster and easier— iy.

increasing your gardening JOY!
Send for full details TODAY!
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Faster Cadillac Cimarron

GM's upcoming front-wheel-drive N-
car will debut in coupe form for 1985 to
replace the current rear-drive Pontiac
Grand Prix, Olds Cutlass Supreme and
Buick Regal coupes,

The line expands to include four-
doars for ‘86, and that's when Cadillac
plans to grab a version as its new Cim-
arron small luxury sedan.

The N-cars will be built on stretched
and much-improved J-car platforms,
which will be about 103 inches in
wheelbase.

They'll offer Pontiac's 2.5-liter Four
{port fuel-injected by then) as the base

The ‘85 N-cars will be built on a stretched J-car platform with 103-in. wheelbase.

enging and the Chevy-built, 2.8-liter
V6 as an option. That will give Cadillac
a slightly larger. more distinctive and

much better performing Cimarron with
which to butt heads against BMW and
the rest

GM goes racing

While Ford public relations and racing
reps have become pit rail fixtures at
American races in the last couple of
years, GM's newly liberated Chevrolet
and Pontiac Divs. were very much in
evidence for the first time in a long
time at this year's Pepsi Challenge/
Camel GT Daytona 24-Hour endurance
test.

Chevy treated the press to breakfast
race day moming to: 1) show off its
680-hp wrbocharged 3.3-liter V6 rac-
ing engine; 2) announce that 70 jazzed-
up USA-1 support trucks will be sup-
plied w wvarious race tracks and race
sanctioning groups in 1983; and 3)
introduce its new 180-hp, 5.0-liter HO
Camaro Z28.

Pontiac had racing press kits in the
press room and tower. plus its well-
known Trans Am Territory tent in the
infield for Firebird owners and enthusi-
asts,

Though both are powered by Chev-
rolet small block engines these days.
the Camaro/Firebird rivalry on the
track was intense. The very fast Billy
Hagan Camaros qualified 9th and 10th
overall behind five twin-turbo Porsche
935s and three exotic prototype racers.
Gordy Oftedahl Firebirds placed 17th
and 18th on the 79-car grid. Unfortu-
nately. none of those were among the
30 finishers after 24 hours of racing.
and the highest placed American car
was a Chevy Monza in 15th.

My Daytona 24-hour driving debut,
co-driving with '82 Trans Am series
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champion Elliott Forbes-Hobinson in
Chuck Posey's Trans Am Specialties
Bandit Trans Am. ended with terminal
engine troubles less than eight hours
into the race. Hats off to the hard-work-
ing, never-quit Bandit Racing crew for
struggling mightily with their brand-
new undeveloped car to make it run as
well and as long as it did. Also to B.F.
Goodrich, whose Comp T/A street radi-
al tres, worked wonderfully, even at
speeds of 170 mph on Daytona's high
banks.

We started B6th and were classified

Author Witzenburg on the high banks of
Daytona bahind wheel of a Pontiac TA.

55th at the end with 121 laps of the
3.84-mile Daytona road course. For
what it's worth, we tied the high-bucks,
Pepsi-sponsored prototype of A.J. Foyt
and Darrell Waltrip and beat 24 other
cars. And it was great fun while it
lasted.

DAWG talk

There's a small organization known as
DAWG (Detroit Auto Writers Group)
that once a month invites a key indus-
try executive to lunch. The purpose?
To get to know Detroit’'s movers and
shakers and hear what's on their
minds. Two recent DAWG meetings
have had especially interesting guests
of honor—AMC president Jose Ded-
eurwaerder and Buick Div. general
manager Lloyd Reuss.

Dedeurwaerder, who came over
from Renault to replace Paul Tippett
when the latter moved up to take over
as AMC chairman, discussed the ad-
vantages of international cooperation
and joint ventures among automakers.
In designing. developing and tooling up
a new product, he asserted. “The
investments are so big and the risks so
high that working together worldwide
is becoming a trend.”’

He explained the difference between
AMC's relationship with Renault (a
long-term, multiproduct  partnership)
and the recent General Motors/Toyota
agreement (a one-time. one-product
arrangement). On the subject of world
trade, he characterized America’s cur-
rent trade imbalance with Japan as
“weary unfair " Asked whether a tanff or
tax on Japanese imports keyed to the
yen/dollar relationship might be the
answer, Dedeurwaerder replied, "That
may be a solution."”

Reuss discussed his favorite subject
and pet program: customer satisfac-

{Flaage turn to page 22)
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“Today, you need
thisgood.’

“My bread and butter
depends on this engine.
That's why | need
Quaker State”

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

quality protection for your vehicle. Quaker State: so good, | s siend &%"ﬁ
MOTOR Ol
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(Continwed from page 20}

tion. Buick has set up a new inspection
and delivery procedure, for example,
which involves the dealership general
manager as well as the salesman.
Together, they go over the car step-by-
step with the buyer, give a demonstra-
tion drive and send the buyer off with a
full tank of gas.

Buick dealers now have a toll-free
number for technical assistance on ser-
vice problems, This is computer-tied to
a data base at the division's headguar-
ters in Flint. Mich. and technicians can

use it to talk directly w the responsible
engineers. Reuss says that B5 percent
of the problems are solved on the first
call. Also in the works is an B0O num-
ber for customers. which should be
operational nationwide by the end of
this year.

Ford's turbos
Introduction this spring of the 2.3-liter,
port-injected turbo Four for Ford's T-
Bird, Mustang and Mercury Capri is
barely the up of the proverbial Ford
turbo iceberg,

Fall will see that engine made avail-

DOUBLE-H BOOTS

By Richland Shoe Company

30 N. 3rd Street, Womelsdort, Pa. 19547
Division of H H Brown Shoe Co., Inc.
Since 1883

THE HANDS AT THE DOUBLE-H MAKE BETTER BOOTS.
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able in a performance version Mercury
Cougar, an even hotter turbo 2.3 for
the limited-production SVQ Mustang
and & new 1.6-liter turbo for the fwd
Ford EXP and Mercury LN-7 two seat-
ers—all with standard five-speed man-
ual transmission

The SVO (Special Vehicle Opera-
tions) engine will have forged alumi-
num pistons and an air-to-air intercool-
er 1o lower the temperature of its com-
pressed intake charge. The engine
should put out 20 w 25 more horses
than the regular 145-hp turbo 2.3. The
8,000 or so special SVO Mustangs will
offer racer-like suspensions with Koni
gas-filled. adjustable shocks, a distinc-
tive, aerodynamic and almost-grilleless
front end. and a strange-looking, but
effective. twin ducktail rear spaoiler.

Turbocharging the port-injected
CVH (compound valve hemispherical)
Escort 1.6 should boost its output from
the current 88 to about 115 hp. more
than enough to make serious sports
cars out of the EXP/LN-7s. By mid-'84,
this engine will come in upgraded ver-
sions of the Escort GT and Lynx RS
high-performance hatchback sedans.

GM/Toyota deal

Even while the dispute raged last
winter over whether Nissan's new
truck plant in Tennessee would be a
union shop or not, laid-off autoworkers
in California fired an opening salvo
across the bow of their likely new boss,
Toyota,

Seems Toyola and GM agreed that
the Japanese automaker would have
final say on who runs the Fremont,
Calif.. plant where the two companies
plan joint manufacture of an '85 sub-
compact Chevrolet beginning late next
vear. United Auto Workers Union
members, who lost their jobs when GM
shut down the facility last year, guite
understandably want them back, But
quality-conscious Toyota, egually un-
derstandably. says it will hire the best
people it can get—period.

So the unemployed workers got
together and raised a fuss. They are
miffed about the stated hiring policy. as
well as the intrusion of Japanese con-
trol and work methods in general.

When will those guys figure out that
such confrontational thinking has been
a large part of the noncompetitiveness
problemn that got them. and a lot of oth-
ers, laid off in the first place? Shouldn't
they be happy that the plant is going to
regpen at all. whoever runs it?

When Toyota gets threats instead of
gratitude from those who stand to ben-
efit, who would blame them and other!
foreign automakers for looking else-
where for U.5. plant locations in hopes
of avoiding the UAW entirely—as Nis-
san probably will in Tennessea? M

POPULAR MECHANICS = JUNE 1983



SMALL CARS WORK HARDER.
SO AUTOLITE DESIGNED A PLUG
= HA‘I' WON'T LET THEM DOWN. .
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PLATO LIVES.
InTTs
Home Computer.

If you want to see your kids do better in
school, it’s time they met PLATO™ from Texas
Instruments. PLATO Basic Skills and High
School Skills courseware is the most extensive
computer teaching system ever developed for
kindergarten through 12th grade. Until now,
it was only used in schools to give children
a special edge-but now they can use it at
home-excusively on the Texas Instruments
99/4A Home Computer.

The PLATO system, developed by
Control Data, uses proven methods and tech-
niques that make learning so interesting you
may have a hard time getting the kids away
from the computer. And they'll be learning at
their own pace, from a machine that never
criticizes; that builds on their newly acquired
knowledge; that rewards them with a real
sense of accomplishment.

PLATO Basic Skills and High School
Skills courseware offers all the subjects a child
needs. It teaches math, reading, social studies,
grammuar, science-more than 108 essential
courses that build the foundation of a solid
education.

Take PLATO home. And introduce your
kids to the knowledge that lives in the Texas
Instruments 99/4A Home Computer.

For more information, please call toll free
(800) 858-4565.

Creating useful products s
and services for you. ¢

TEXAS
INSTRUMENTS

Copyrighn © 983 Texas. Insmumenes

PMLATD is a oradernark of Coreral Deuits Cowpa S A Cogamght © 198} Civaral
Dria Compowanion. Al righes reservnd. PLATO e m rmarsdacnaed under boense o
Tewses rmavenes Bncorpoesind
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Washer hang-up on final spin

I have a Sears automatic washer Model
110-72884110. serial No. CBO620890.
It has a problem in the final spin dry.
The motor continues to run but the
motor pulley slips on the belt. When [
pull the machine from the wall and give
the belt a couple of tugs. it moves, The
machine continues to operate for a cou-
ple of loads. Then it stops again. [
would certainly appreciate any help or
suggestions you could make.—Gordon
Williams, Sebring, Fla.

It sounds as if it's time to adjust the
tension on the drive belt or to have a
service technician replace the belt,
depending on its condition. To adjust

the belt, first unplug the washer. Next,
remove the rear access panel (two
screws at the bottom).

Use a %s-in. wrench to loosen the
nut holding the motor mounting brack-
et to the base plate. Be sure the star
washer is loose.

Grasp the motor mounting bracket
with pliers or an adjustable wrench and
pull the motor assembly against the
belt 1o increase the tension. While hold-
ing the tension on the motor assembly.
tighten the nut. Proper belt tension
allows about a 1-in. deflection in the
belt midway between the motor pulley
and the drive pulley.

Pilot-light problems

I have a 1970 Norge gas dryer, Model
DGK181A. serial No. 27859, The pilot
light, which is supposed 1o be on all the
time, keeps going out [ have to relight
it before each load. I replaced the pilot
assembly in 1976. Whart can the prob-
lem be?—K. W. Murcin, West Seneca,
NY.

Sounds as if the pilot light could have
a little dirt or lint around the pilot
shield. This could cause the pilot flame
to deflect away from the pilot mercury
tube; or the pilot orifice may be partial-
ly clogged. To clean the pilot shield and
orifice. first unplug the dryer and shut
off the gas supply to it. Next, remove
the pilot assembly from the burner. To
do this you will have to disconnect the
pilot ibing from the gas valve and the
pilot orifice.

Remove the two screws which hold
the pilot assembly to the pilot shield.
Next. unscrew and remove the pilot
orifice. Clean the orifice and the pilot
shield with a cloth or a small paint-
brush. Inspect the orifice and look for
dirt or possibly a clogged hole.

Now that everything is clean, reas-
semble the pilot assembly. Make sure
all pilot gas tubing connections are
tight. Turn the gas back on and check
for leaks using a soap and water solu-
tion on the connections. If you spot
bubbles, there's a leak in the tubing
connections.

Light the pilot. The flame should
engulf the mercury tube and bum with
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a sharp. blue flame. If you have cleaned
and reassembled the unit and the dryer
still doesn’t work properly, you might

try replacing the pilot assembly
again.
PILOT SHIELDY MERCLURY TUBE

FILOT ORIFICE

PILOT BLIRNER

A dirty pilot shield or clogged orifice on a
gas dryer can smother a pilot flame.

(Note: Gas dryers are equipped with
a safety mechanism—a mercury tube
which acts as a sensor. If the pilot flame
goes out. the sensor shuts off the gas
supply to the pilot.)

Stingy ice maker

I have a General Electric side-by-side
refrigerator Model TFF24RSE. serial
No. FV 204221. The ice maker doesn't
make ice cubes. If | connect the holes in
the fernale outlet (test receptacle) with
a wire, it will make only one container
of ice cubes. Would you tell me how !
can check and repair it? Is there a book
that might teach me how to do it?
—Akbar Vafaie. M.D.. Fairborm. Ohio.

As far as checking the operation of
the ice maker, you already did that
when you jumped the test receptacle.
It sounds as if the operating thermostat
in the ice maker is not closing. Order
operating thermostat No, WRSXSS; ap-
proximate cost is $18. The part is avail-
able through any GE pans or service
center. It is shipped with a good set of
step-by-step instructions for installa-
tion.

Remove the ice maker by loosening
the two screws at the top. Now remove
the screw which goes through the bot-
tom lower portion of the mold toward
the rear, almost under the fill cup. This
screw is used for shipping and doesn't
have to be replaced.

Lift the ice maker up off the screws.
Then reach down and unplug the ice
maker power cord. Set the ice maker
on a table and follow the instructions
for installing the new operating ther-
mostat,

For a book on your ice maker, write
to General Electric. Box 111, New Con-
cord, Ohio 43762. Ask for Technical
Data Manual No. 30-85000-B. The cost
is £7.50 plus tax and shipping. The ser-
vice center closest o you is in Dayton:
(513) 898-7600

SERVICE TIP

Now that summer weather s here, it's time
to make sure your air conditioner is in work-
ing condition. It may take just a quick going
over or & new filter. Summer weather is also
hard on refrigerators and freezers. They run
more frequently due to the opening and
closing of the doors, as family members look
for cool drinks or snacks. They also run more
frequently in high humidity, such as when
vegetables are steaming. Under this condi-
tion, moisture may form on the outside
walls.

Moisture and frequent running are nor-
mal and need not be a signal to call a service
technician. Whirlpool has published a hro-
chure titled “Nice Things Te Know About

i Appliance Service Calls.” It
could help you avoid unnecessary service
calls. To receive your free copy, write 1o A[S,
Whirlpool Corp., Administrative Center,
Benton Harbor, Mich. 49022, ™

If you have a problem with any applisnce, send your

Juestion, alomg with the model and serinl numbars, (o

Appliance Clinic, Popular Mechanics, 224 West 57th

St., New York, N.¥. 10018, Sorry. but latters cannot

be answered individually. Problems of wide intersst
will b discussad in this eslumn.
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Buick announces
a little more wagon.

The stylish wagon you see sitting very
smartly in front of its two big brothers
is the new Skyhawk Limited Station
Wagon.

It's the first front-wheel-drive Buick
wagon. And though it's a small Buick,
its very big on traditional Buick
qualities. Its seats, for example, are
trimmed with the same quality cloth
that adorns the Electra Park Avenue.

Due to its highly intelligent design,

the Skyhawk wagon is more spacious
than you might expect. With the rear
seat folded down, it can carry 64.5
cubic feet of whatever you wish to
carry.

So everything fits beautifully
Including you. And your cargo.

Buckle yourself up and visit your
Buick dealer soon.

And put yourself into a little more
wagon.
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Warning: The Surgeon General Has Determined
That Cigarette Smoking |s Dangerous to Your Health
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From one who's been there

I read with interest the Car Clinic letter
from Richard Zinsky titled "Corseted
Courier’” (page 42. December '82). Mr.
Zinsky complained of difficulty shifting
the five-speed transmission of his 1979
Ford Courier in cofd weather. [ was in
the same boat and was able 1o solve the
problem,

Cold weather brought difficult shift-
ing to the five-speed gearbox of my
Subaru station wagon. For the first cou-
ple of miles, going from FIRST to SEC-
OND was almost impossible, so I had to
shift directly to THIRD. Subaru told me
Just about the same thing that Ford told
Mr. Zinsky: "Live with it. There's no
solution. ™

However, | followed a tip from a
mechanic who had similar trouble with
a five-speed in a Datsun. | drained the
factory lubricant and replaced it with a
synthetic gear oil, making sure that the

one [ selected met Subaru standards—
AMS/0Il SAE BOW-90 synthetic gear
lube that claims to exceed automaker
specifications GL-2 through GL-6 and
military specifications MIL-L-2105-C.
Since the lubricant meets Subaru
requirements, | have not voided my
warranty.

The shifting problem has disap-
peared, even down to temperatures of
207 below zero.—Dennis Barrone, Fort
Wayne, Ind.

As long as the synthetic lubricant is
of a quality that meets Ford specifica-
tion ESP-MZ2C83-C, Ford says it's warth
a try. AMS/Oil states that its SAE BOW-
80 synthetic gear lubricant meets this
standard.

Lubricants which do not conform to
the Ford spec may break down, leaving
the transmission wide open to dam-
age.

Plugging a hole

There’s no way to keep in the rear cam-
shalft piug in my 2.6-liter Dodge Chal-
lenger engine.

As heat causes the engine to expand,
this insecure fiber plug falls out and |
lose oil. The dealer has tried several
different repairs. but he tells me that
nothing is really going to help. What do
you think I can do to correct this prob-
lem?—J. Doering. Newport. Tenn,

By the time you read this, you may
have received a letter from Chrysler
Corp. announcing a manufacturer's re-
call to repair the problem. The fix is in
the form of a two-part epoxy adhesive,
which is capable of withstanding a tem-
perature of as much as 400° F,

The epoxy will keep the plug perma-
nently in place. The repair is done at no
cost to customers. A new plug is
inserted if the old one is missing. Then,
the epoxy 15 mixed and a dam is built
behind the plug to keep it from slipping
out,

Be certain not to be too ambitious:
Don't try doing this yourself with an
off-the-shelf epoxy. An ordinary epoxy
is not able to withstand the high tem-
perature and consequently will disinte-
grate.

We leamed that a new plug is being

designed for installation into produc-
tion line engines,

If it's necessary for an engine in the
field to be overhauled or if for some
reason the epoxy repair doesn't work, a
dealer can install the new plug. which
should be available now.

Neighborly advice
My 1881 Chevrolet Impala (267-cu.-in.
V8 engine) needs a new carburetor air
filter once every few thousand miles—
4,000 o be exact. The filter gets coated
with oil and clogs badly enough to
cause the engine fto run poorly. The
dealer says he can’t find anything
wrong. My neighbor has an ‘81 Monte
Carlo with the same engine. He doesn't
have the trouble. Why me?—Owen
Dodds, Star City, Ariz

The problem is probably because the
positive crankcase ventilation (PCV)
system in his Chevy is in better shape
than the PCV system in your Chewvy. A
defective PCV valve or a kinked or
clogged PCV hose can cause a back
pressure that draws oil from the crank-
case into the carburetor air cleaner,
through the hose in which air is sup-
posed to flow from the air cleaner to
the crankcase. Replace the PCV valve
and look for a restricted hose.

Remember, also, that there is a small
fiber-type element in the air-cleaner
housing that filters air being drawn
from the air cleaner into the crankcase.
This filter probably is coated with oil. so
replace it. too. If you do these things,
chances are you'll see the last of this
trouble.

{Fleass turn to page 32)

Let there be light

Suppose you have your induction-
type timing light connected to an
enging in a new or used car you've
purchased recently and the light
doesn’t flash. Where's the prob-
lem?

Before condemning the light or
the distributor, reconnect the light's:
induction lead as close wo the dis-
tributor as possible. This is the
point at which the signal is stron-
gest and resistance is at a mini-
mum.

Conversely, maximum resistance
is present near the sparkplug, and
some timing lights aren’t able to
pick up the signal. If the timing
light still doesn't flash, hook the
induction lead to the coil wire near
the coil to test the light. You should
see many rapid flashes. If you
don't, the light is bad.

IF IT DOESN'T FLASH, Lin
MOVE PICKLIP
CLOSER TO DISTRIBUTOR

NO, |
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It’s worth its weight in tough protection.

If you're driving one of today's staying power to keep giving provides tough protection, too,
precision-engineered, high your engine the protection it for hard-working, load-carrying
performance cars, you need needs—even under infense pick-ups, vans and RV's.

tough engine protection. That's pressure. And GT Performance Atop quality product of

why Pennzoil GT Performance is  has built-in friction reducers Pennzoil's long on-frack expe-
specially formulated in an SAE to help high revving engines rience...this is the oil with the
20W-50 weight to stand the run easier, increasing their extra weight to give fough
strain high RPM's put on mictor efficiency. engine pratection for your high
gll. GT Performance is also Pennzoil GT Performance revving, high performancs car.
available inan SAE 20W-40

weight. Pennzoil GT Performance Motor Qil

This extra weight oil has the Extra Weight for Tough Protection




CAR CLINIC
{Continuad from page 30)

Engine blows its cork

The 2.2-liter engine of my 1981 Plym-
outh Reliant has had oil leaking past the
head gasket on the driver side. The
gasket has been replaced twice—the
first time at 22.000 miles and then at

Do you have any suggestions?—Ralph
Maorris, Wooster. Ohio

MNone, because the dealer is right—
at this point in time, anyway. Ford
engineers have yet to find a solution to
this one. Your air-conditioning system
employs a pressure switch that tums
the compressor clutch on and off
When pressure in the system reaches

45 pounds, the pressure switch tums
the compressor on to provide cooling.
When the pressure in the system drops
to 25 pounds, the switch turns the com-
pressor off. What you call a surge is the
reaction to the changing load on the
engine by the compressor clutch as it
turns on and off.

Ford says that the surging ‘‘should

37.000. The service manager tells me
it'’s a common problem and that if it
keeps happening, the only solution is to
keep replacing the gasket. Is he level-
ing with me?—Lamy Lamore, Enos-
burg Falls, Vt.

A leak is common, but only because
head bolts aren’t being tightened cor-
rectly. The solution, therefore, is not to
keep replacing the head gasket, but 1o
tighten head bolts using the correct
sequence. This sequence is described
in technical service bulletin (TSB) 09-
10-82 and on page 9-70 of the 1983
service manual. Despite the date, it
applies to all 2.2-liter engines. Tighten-
ing should be done with the engine
cold.

A change in SOP

After years of saying no, some car and oil filter manufacturers
are now saying maybe 10 a change in standard operating pro-
| cedure. Should you use a fiter wrench to tighten an oil filter?
| There had been fear that using a wrench might lead 1o overtighten-
ing a filter, making it difficult to remove the fiker.

Well, you still have to be careful. However, to make sure you
won't lose oil because the filter is too loose, it is now ckay
to use a wrench if you do it with
finesse. First, tighten the filter
as much as you can by hand.
Then, start the engine and let it
idle a couple of munutes. Turn it
off and run your finger around
the seam between the filter and
its mounting surface. If your fin-
ger comes away with oil on it,
attach the wrench to the flter
and tum clockwise one-half turm
more. Repeat the test. You can
tighten most filters with a wrench
one full tum.

Eiﬂm

SCRATCH A SMALL
REFEREMCE MARK ON
THE FATER

THGHTEM,

BLIT DOMN'T
EXCEED OivE
FULL TURMY =

Nothing left to say

My 1882 Mercury Couger Villager nuns
beautifully untl the air conditioner is
ory; then the engine surges. The dealer
tells me this is normal. I can’t believe it

- - - - -

The one that'’s still shining is Ready-Lite.

There are two well-known brands of rechargeable light.
But the difference between them is like night and day.

Ready-Lite shines more than 24 hours on a single charge.
The other light can't.

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

Ready-Lite can switch from a wide beam to a narrow, forused
beam. The other light can't.

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

The other light can't match Ready-Lite.

From the makers of First Alert®
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$1000 A Month With Just A Hack Saw!

@ Philip E. Brancato Sr. 1982

Yes, you can make $1000 a
month and more with just a
hack saw in your spare time.

Will I Get Rich?

Mo, yvou will not get rich,
but you can make over $1000
a month in your spare time
and have a ball doing it.

I tried all those **Get Rich™
gimmicks that are advertised,
that never tell you anything
until you've sent them your
£25, 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 33000 worth of tools or
merchandise to doit.

Believe It Or Nor

| found the most enjovable
and profitable business
working with my hands and
the only tools 1 use are a hack
saw and measuring tape. The
really mice thing about it is
any man, WOman or [en-year-
old can do it.

Whar Do I Do?

I 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.¥.C. pipe; even birdhouses
and feeders. P.V.C. pipe
furniture is the hottest selling
furniture on the market
today, because it is unigue
and beautiful and will not rot
or rust and it will virtwally
last a life time.

Prafit 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 25 in material and three

hours of work is selling for
over $228 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 vou with the names and
addresses of cushions and
pipe manufacturers who will
sell to you wholesale, plus |
will supply you with my shop
manual and six detailed shop
drawings with pictures and
measurements of six different
designs.

Do you need my
shop drawings?

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

found the right design and
measurements and tricks to
the manufacturing of P.V.C.
pipe furniture. | only wish
that when | started, | could
have bought these shop
drawings and | would have
gladly paid $100 for just one
of them,
1 will pay you!

Yes, 1 will pay you $25 for
any unique design shop
drawing that | can use in my
collection and workshop
manual.

How do you star?

1) Decide if you like to
work with vour hands to
create things and wanr rfo
make money.

2) Can you afford $12.00
for my shop manual and six
drawings.

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

Philip E. Brancato Sr.

P. 0. Box 237P4
Riverview, Flarida 31569
{B13) 677-6948

Please allow about two
weeks for delivery.

not be objectionable,”” unless the cy-

A helping hand

SERVICE TIPS

B Pontiac advises that some 6000 and
Phoenix models with 2.8-liter V& en-
gines built early in the 1983 model year
may exhibit "angine roughness,” which
is most evident at idle, but also during
acceleration and at steady driving
speeds. The condition is caused by stray
electronic signals received by the distrib-
utor module, The solution is to reorient
the distributor moduls and rerouts wires

cling occurs frequently and causes an
almost constant surge. Frequent cy-
cling results if the air-conditioning sys-
tem is low on Freon. If the dealer has
charged the system. well, live with it or
trade.

I have trouble changing the oil filter of
my 1981 Chevrolet LUV truck with die-
sel engine. The problem is caused by a
rubber ring that fits between the oil fil-
ter mount on the engine and the oil fil-
ter gasket. If this ring. which is the
same size as the oil filter gasket, isn't
held in position just right the wo

Shock treatment assemblies don't come together prop-

The warter-pump bolts of my 1880
Plymouth Harizon keep loosening. The
result is an antifreeze leak untl I can
get around to tghtening the bolts
again. [sn't there any way to righten
them permanently?—Don Schadow,
Rapid City. 5.0,

Muts and bolts that loosen are com-
mon to cars with four-cylinder engines,
since four-bangers have a greater ten-

arly. I've already lost 10 quarts of oil,
bur what do you do if you don't have
three hands?

A mechanic at a dealership told me
he coats the ring with glue to keep it
properly positioned as he installs the
filter. But I'm wondering if this is wise.
Wan't glue flake off as it dries and con-
tarninate the oil?—William C. Lami-
rande, Bay City. Mich.

as explained in TSB 83-T-5.

B Some 1983 Mustangs, LTDs, Capris
and Marquis with 3.8-liter engines wers
sant out into the world with oil dipsticks
belonging to £2.3-liter engines. That's
why the one in your car may be showing:
an overfilad crankcase

specified five quarts of oil are in the

although the
. The correct dipstick (part No.

engine
EZ2DE-6750-AA) for the 3.8-liter engine

dency to vibrate.

It may. On the other hand, coating

measures 23.7 in. from the tip of the

stick to the top of the cap. If the dipstick
you have measures 26.1 in., retum it to
the dealer and get the right one. The
stick may also hawve a pant number
embossed on it, =0 you can tell at a

Try what 1 did on a K-car that's still
holding up after 20,000 miles: Buy
some lock washers and a tube of anaer-
obic. thread-sealing compound.

the ring with a lithium-base grease or a
pipe sealer containing Teflon will not
foul the oil, since both substances are
compatible with oil. Use either of these

Smear the threads with the anaero-  instead of glue. ™ tance if it right
bic adhesive, install the washers and s iirs the ; pia
tighten the bolts to the specification B The correct toe-in for your 1882
given in the service manual, which for DO YOU HAVE A CAR PROBLEM? Chevy Citation or Celebrity is not the ons

shown in the service manual. Remind
whoever is doing front-end alignment
that Chevy now says the correct spec is
0* = 50° {0 mm = 0.5 mm).

Just ask Mort about it Send your question o the

i . - = 5 Car Clinic. Populsr Mechanics, 224 West 57th 51
Don't exceed this specification. since el can oy dhistibeslintyhyind

_}"Dl.l can distort the water-pump hous- swaned individually. protiems that are of genaral
ing. interest will be discussed in the column

your water pump is 250 in.-lbs.
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INMORE THAN TWICE

THE TOWING POWER
OF ANY IMPORT

CHEVY S-10 MAXI-CAB.
An available V& and a heavy-duty
trailering package let a Chevy
5-10 Maxi-Cab haul up to

5000 |bs., including trailer and
cargo. That's more than twice as
much as Datsun or Toyota pickups
offer.

Coupled with a heavy-duty
payload option, the V& Maxi-
Cab's payload rating is 1500 Ibs.,
mcludlng people and cargo.

hat's even higger than payload

CHEUYE10M#KICAB

TOUGH CHEUY TRUCKS ARE TARING [Hﬂﬂﬂf

ratings for some full-size pickups.

S-10 Maxi-Cab has a roomy
14.6-inch cab extension on an
extra-long 123-inch wheelbase.
A Maxi-Cab with standard bench
seat gives you up to 40% more
behind-the-seat load space than
Datsun’s extended cab.

Mew-size Chevy S-10 Maxi-
Cab is also available with the
revolutionary Insta-Trac 4-wheel-
drive system.

Let's get it together...buckle up.

Handy, Fﬂldm% rear jumg seats are available

with optional front bucket seats.
THE NEW-SIZE

CHEVY S$1O

i,



SCIENCE

WORLDWIDE

Strong attractions
Most of us live far away from the gen-
erating stations that supply our elec-
tricity. so utilities send it to us on long
lines. But that's costly. since much of
the electricity is lost through electrical
resistance. Soon. however, there may
be a way to decrease the loss.

Argonne MNational Laboratory has
developed a superconducting mag-
net—similar to, but more powerful
than. one developed at Brookhaven—
that could cut resistance on a power
line to near zero, lts first application,
however, will be asa “lens” to guide an
electron beam in an atom smasher.

At 5 tesla, the magnet is over
100,000 times more powerful than the
Earth's magnetic field To achieve
Near-Zero resistance in a current-carry-
ing wire running through it. the mag-
net's niohium-titanium coil contained
inside 13 magnetic discs surrounds
tubing filled with nitrogen gas that
brings the wires' temperature 10 near
absolute zero.

Special coil and 13 disc magnets give
more pull than Earth's magnetic field.

The sun skips another beat

The biggest scientific disappointment
of 1979 was the lack of sunspot activi-
ty. It was supposed to be a peak year in
the theoretical 11-year sunspot cycle.
Now it turns out that 1982 was just as
disappointing. but for the opposite rea-
son: Last year. sunspol activity was
supposed to be very low. But Stanford
researcher John Katsufrakis, who was
trying to measure the Earth's magnetic
field from an Antarctc station, says
there was so much sunspot activity that
the planet’s magnetic field was serious-
Iy disturbed. He says he has no expla-
nation.

Run to catch the Shuttle

Have you entered PM's Space Shuttle
Contest yet? Final entries are due by
the end of July (see rules on page 102,
Apr. '83).

First prize—supplied by the Bush-
nell Div. of Bausch & Lomb—is a trip
for two to the Shuttle launching and a
Criterion 4000 telescope with a 4-in.
aperture, Second prize is a Celestron
C-90 spotter scope. And we've added a
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third prize—Edmund Scientific’'s 2001
Astroscan telescope.

New arthritis drug: aspirin
Aspirin periodically makes an appear-
ance in a new role, and it's happening
again, University of Vermont research-
er John Bland—in an article in the
medical joumal Therapaeia—goes so
far as to call the old standby "a wonder
drug.” Osteoarthritis, which keeps
more than 150,000 Americans in
wheelchairs, s lintle understood, But
Bland reports in working with patients
he found that aspirin, exercise and bed
rest got many of those whose cases
were diagnosed as Virreversible'” out of
their wheelchairs and walking, In
recent years, aspirin also has been
used to treat blood disorders

Frigid embryos last longer

In developing new cattle for important
traits, scientists have to remove ova
from cows, fertilize the ova and implant
the embryo that cormes of that fertiliza-
tion, This procedure fails about half the

time because the embryos die of vari-
ous causes before implantation. Often,
the embryos are weak because of dam-
age done to the ova when it is frozen to
await processing. Now. a report in the
journal Biotechnology says several re-
searchers have increased the embryo
survival rate by removing the ova at
specific hours after it's produced in a
cow ovary. Well-selected ova, the arti-
cle says, go on to become healthy
ambryos in over half the cases.

Arctic haze has red tint

The phenomenon called “arctic haze’”
has caused some climatic changes in
the Great North. The haze is believed
to be a combination of acid rain and
other pollutants that have increased
cloud densities and warmed the arctic
air. University of Rhode Island ocean-
ographer Kenneth Rahn, working for
the U.5. Office of Naval Research, says
his work in the arctic with University of
Alaska researcher Glenn Shaw indi-
cates the haze is coming from central
Russia, probably in a highly industrial-
ized area. Using satellite photos.
they're trying to find the source. M

S e
| = el
PM photo: Steven Exkow

With & feeler gauge and yardstick,
I'm taking a rough measure (above)
of the curvature of an Edmund Sci-
entific mirmor blank. Under the blank
is & glass disc-grinding tool. By pour-
ing aluminum grit on the tool and
turning the blank against that rougi
surface for about 60 hours, I will
have the mirmor for a telescope we'll
use to photograph Halley's Comeat in
1984. Virtually all the cbservations of
the comet will be made by amateurs.
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Up to $120 worth of free merchandise
with every new 8" Black & Decker

Professional Bench Grinder.
Up to $56 worth with each 677 model.

Ciet the new Professional BED =
B" or 6" /7" Bench Grinder !
with the industry’s highest

HP, and get a bonus. Up to
5120 worth of accessories of
your choice. Free. Including
goase neck lamps, wirewheel
brushes, powerful Spotliter™
lights, even a heavy-duty bench
grinder pedestal,

Both new bench grinders
have the wide whee| clearance
for easier grinding, and wide wheel guards
for wide wire-wheel brushes. And both have
integral exhaust chutes, 3-way tool rests,
sealed motors, and UL approval.

Your nearest participating Black £ Decker Distributor or Dealer has all
the details. See him before this offer ends

. Black s ﬂenker'

Industrial/ Constructon Division, Hampsiead, MO 21074

A

KA-BAR
WAS THERE!

The legendary Ka-bar quality and per
formance that the U5 Marines rebed an
Tought with during World War Il is buill into t'-nlap
full hne of Ka-bar knives

Forged by Marine tradition. Ka-bar knives
offer outdoorsmen unsurpassed craltsman
ship for long lite in the most demanding
apphcabons

Built 1o nigid specshcations, these
UELH".ﬂaUIE: knives combine
Ihe finest honed stainless and
carbon steel blades with hand-
gome. functionally desgned
handies. Continuing in the prowd
fradmon of the past, Ka-bar
rermams the standard by
which all cther knives
darg Comparac

COLE

¥ :,|__,-.-:||_-|¢ rir -
e UACHESE 1'~|‘\|..-14

PM
PHOTO
HINTS

Magnifier holder

Every photographer knows how handy
a magnifying glass can be to examine
slides and negatives. Make a wall hold-
ar from two plastic. wall-mirror brack-
ets as shown —A. Webear

Diffusion screens

To make your own diffusion screens,
cut the upper lip from a plastic food
container and slice out inner surface.
On the resulting frame, stretch materi-
al such as panty hose—A. Weber

| Locket-sized images
/jr—

Tnal and error with a Polaroid camera
produces locket-sized images. Adjust
distance 1o subject to get larger images
{left) or smaller images (right) to be
centered. —Jose Corte
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BY MORT SCHULTZ

HEATER RETURN HOSE

HEATER CONTROL
LVE
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D-c'.ll:rig OAlEns are prore- 1o had com
mon ypes of maladies: leaks and clog
qing Baoth problems can resull in an over-
-'-‘-r.‘.-.ﬂ('l.i engine and pos
I'}&"I"I--'Igi.' ':-S'-L-f baoth can be [}-'F".-E'T'ZEI.'.i_ i most
cases, if you Laxe the time (o
your coohng System works, then take
preventive steps. Repairs are another
well discuss ey

remember  thas

ol penminal -e'-"'b_:l.l]r"

uncersiand how

DrooeT
ey

MeEvrer

airerne [0 work an 4
PO COOMrng Systerm A F O0er 3 Iciaior
tap on a hot sysiem The cools 5
pressure and & hotter than boding  water
Make sure the System 5 well co

oy, let’s take 2 look at the

SYSEET IS 3 Sealed 5

05t ondy IF it BOs and evaporates, or if .

Check indicated areas of the cooling
system for leaks while pressurizing the
system |Inset, above). In addition, check
dipstick for coolant in ofl [inset. left).

leak develops. IF there's a beaks you may Spot a
puddie uncer the car. I there’s no puddle, the
leak may be internal. 5o how do you know if
your cooling System is sound? You can make
AN accwrate evaluation Dy using a copling Sys-
tern pressure tlester, a3 we described in Part |
in Apnl |page 39

Leaks aften ocour around the top hose con
nector, This is a weak-link point Cooling Sys

berm pressure IS greatest here, and the connec-



tors put 3 g on the hose Another place
where leaks ocowr is the seam between the
top tank and top header plate. The header
plates (there's also a bottom header plate) are
those parts of the radiator core o which the
top and bottom tanks are soidered. Leaks hap-
pen when solder falls apart due [0 excessve

Leaks are also common al the comers
where [op and bedtom 1anks join the header
plates, Comers flex as they altemately heat and
cool off. This expansion and Conaction may
CAUSE COMET SEMS [0 Open

Less commeon are leaks from a split tank and
from radiator tubes. There are a bunch of
these tubes running from the top to the bat-
tom header plates,

Clogs

Tubes clog more often than they sping
leaks. To prevent clogging, which keeps hot
coolant rapped in the radiatos, the cooling
systerm has to be kept clean, This means dramn-
ing and flushing the entire systern, and then
refilling it with new ethylene ghcol anti-
freeze.

An annual treatment i recommended for
newer radiators with ¥ x ¥ie-in wibes, With
oider radiators, which have wbes that are 12 X
¥ In,, you can get by with a 24-month clean-
ing.

IdentHy your radiator

There are two types of radiators: downflow
and crossfiow. Downflow radiators  have
tanks on the top and bottom of the cone.
Crossfiow radiators have 1anks on the sides of
the core. The core is that portion of the radiator

consisting of wbes and airwvay fins,
E

Coolant from the engine enters
the top tank and circulates through the tubes.,
The liquid ts cooled by air fiowing thiough
ainway fins, which are connecied 1o the [ubes.
Coolart then enters the booom tank and is
recirculated to the engine.

Radiators may also be classified according
10 the materials from which they're made—all
metal or a8 combination of plastic and metal,
The majority of cars have allmetal radiators.
For the most part, tanks, header plates and
tubes are brass, and airway fins are made of
copper.

In recent years, caf manufacturen—Ford,
GM. W& and most Europeans—have Lsed
radiators with plastic tanks and aluminum o
COpper cores,

If a plastic tank sholld spring a leak, a spe-
cial welding unit is needed to seal it. This umnit
consises of an electric blow-type gun, similar o

high ternperature and pressune.
If the radiator in your car sprngs a leak
you'te going (o face these choies
B Should you try o repair it yourset?
B Should you take it 10 2 radiatod repair

B Should you Dbuy a new rackator from a deal-
&1 parls depariment?

Chemical sealing agents

The first inchnation probably 15 to ty 10
repair it yourself, using one of the many chem-
ical sealing agents on the market Can a
chemical sealer stop a radiator leak?

“Qny if the leak is not a smuctural leak,”
Frank Finger of Fingers Radiator Hospital in
Morth Brunswick, M., points out. "Chermical
sealers are only effective for stopping cham-
pagne leaks.” A champagne leak is a small
leak from a porous ared, usually a ube. But a
chemical sealesr may clog namow tube pas-
sages, especially il they're already partially
resincted.

Use a professional

Should you try to repair & leaking radiator
yourself? No. It's 2 waste of tme and effort
Chances are slim that your repair wall be effec-
tive. Even if you have experience in soldering
and have the necessan’ equIpment, you can'’t
Just lay a bead of solder on top of a leaking
area. It wont work Here's wiy.

Suppose there’s a leak from a top tank-
header plate seam. This area accumulates a
thick coating of comosion between the under-
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with compressed alr and |

sige of the tank and along the inside of the
header piate. To close this leak, solder has to
flow—Lbry capillary action—under the seam to
seal the opening from the backside. Solder
won't fiow and take hold in areas where cor-
rosion exis s inother words, the tank has (o be
removed and cleaned tharoughly. 50 does the
header plate Are you equipped o do this?

If the feak is from a connector, the connec-
tor has o be cut away and the area cleaned. A
new connector then has 1o be soldered to the
tank. Again, simply laying solder along the
Joird wsiaally doesn'T wiork

How about a pro?

Yes, there are fiy-by-night radiator shops. 50
how can you be sure the one you go o is
reputatie? Cther than the obvious—talking
o frends and relatives who have begn in your
boat—aone way 5 to find out if the shop s a
member of the National Radiator Service Asso-
ciation. About 30 percent of the radiator shops
in the country Belong (o this group. Generally,
members are competent and familiar with
modem repair technigues. However, if a shop
isnT a member, il may nol be Inferior

So anather way of trying to determine if a
shop is competert 1= to find out its procedure
for repamng radiators. A shop mart-

After sealing all the openings, the initial leak test is performed by
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pressurizing the radiator
the unit in water. Bubbles rising to the surface will
pinpoint leaks immediately and will provide an indication of their seriousness.

ager should be willing 1o give you, as a poten-
tizl customer, a tour 1o see fisthand how the
facility refurbishes radiators

Here’s the procedure used by a good radi-
A shop [0 get & radiator back into shape:

1. The radiator is put into a tank of
caustic solution for cleaning. Ther, i1
spraved outside and inside waith water under
high pressure. IUs important that radiators be
cheaned Defore they are leak-tested, since for-
eign maner inside the radiator may block the
leak and make it appear as if there’s nathing

flow tester and water Is fed through
It, by gravity, to determine if tubes
are clogged. The mechanic compares the
Ml rate 1o the manufaciurer’s specification, If
the radiator doesn’t meet the fione-rate speci-
fication, the next step is 10 remove the tanks
and clean the wbes by pushing a rod through
them.

3. Assuming the radiator meets the
flow-rate specifications and doesn't
need rodding. all openings are
sealed, and an air hose 5 connected [© the
filler neck. Then, the radiator is dunked into a
vat of water, and air at 15 1o 1B psd. is shot
through it Bubbding \water reveals leaks and
inclicates thesr Senousness.

Suppose a tube leaks? If a chermical stop
leak wonT seal it there 5 a way of sahaging
the radiator by cutting out the ube and sol-
dering the openings that are lefl in the header
plates. This shouldnT cause amy cooling prob-
lems uniless a car is used for [owing a traier or
city driing. Even 3o, it's worth a try. A new
radiator for 3 subcompact costs atout $90; for
a fult-sized car, as much as 5200.

4. i the leak or leaks can be
repaired, top and bottom tanks are
removed from the core and cleaned
in a machine that blasts them with
abrasive glass beads. Header plates are
wire-biushed, If a core is leaking and it can't
be sahvaged, [op and DOmom tanks wsuaily can
be removed from the old radiator, cleaned and
soidered onto a new care. This saves the cost
of new tanks.

5. Before tanks are soldered back
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To repair a r-dumﬂnjnuﬂwdm::l‘mmmeﬂwvm.
ﬂm dirt and corrosion before brazing so solder can take

bent fins are straightened,

Remove the radiator yourself

How much do radiator shops charge? Fin-
ger’s, which has been in business since 1929,
charges 540 if a customer brings in the radiator
and adds another 527 if they must remove
and reinstall the radiator.

It isnt pamicudary difficult o remove and
reinstall a radiator. First, drain the cooling sys-
tem, remove Noses and disconnect any awto-
matic ransrmission oil cooler lines. Be careful
with those oll-cooler fittings, Theye brass and
delicate. Mary do-it-yourseifers damage them
when they take off or reinstall cooler lines. If
fittings are damaged, coolant will leak and
new fittings will have to be instalied, adding
to the cost

Rermove pars blocking the radiator, such as
the fan shroud and fan. The radiator 15 held by
balts that attach the radiator mounting brack-
ef5 10 the vehicle. Remove them and draw the
radiator out of the car

Buying a new radlator

If your radiator s shot and you have to buy a
new one, get the exact ane for your car, By
EXaCt Wwe mean one with the comect dimen-
SIS,

The best way to order a radiator is [0 use the
ofiginal equipment manufacturer nurmber,
which is found on the radiatr, The number
may be on the top @ank on the mounting
brackets or on the filler neck. If you can’t find
the number or if it's been obliterated, deter-
mine the radiator you need by measuring the
height width and thickness of the old radiator
Only the core 5 used for measuning, not the
tanks.

Make suwe the radiator is in an upnght posi-
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tican; that is, wwath the filler neck opening facing
up. Measure thickness by insenting a length of
wire or a thin rod thwrough an ainaay fin wntf
i= end is flush with the other side. Mark the
wire or rod and then measure the amount that
penetrated the fin

Don't be focled into thinking that height is
an uprand-down measurement and width is
a sde-to-side measurernent with 3 crossflow
radiator. Height is between the Lanks; width is
between the mounting brackes.

The ethylene glycol story

One thing's for sure, If you practice sound
maintenance, the chances of getting a radiator
leak during the life of your car is mmimized.
Good mantenance irmohes flushing the cool-
ing systern once a year and refilling it with a
fresh mixture of ethytene ghool antifreeze,
wihich leacts us to another subjec—ethylene

ghycol.
You shouwldn't use just any antifreeze. There

are superior and inferior products. The inferior
ones don't contain ample additives to protect
the cooling Systern against comosion. How
can you tell which antifreeze is better? Sticking
o 3 brand-name product is your Dest assur-
ance.

Aluminum parts

If you don't have aluminum components in
the cooling system—radiator core, wwaler
purnp andfor oylinder head—you can use any
etfwlene ghrol antiffeeze. However, if your
ENGINE CONLAINS Alurminum pars, a special for-
miulation is needed to resist comosion better,
Aluminum |8 more susceptible to comosion
than other rmetals used in automobile cooling
SyStems.,

How do you know whether the
ghycol you buy is suitabie for aluminum? it will
say 50 on the label If it doesn say so, dont
buy it

Once you've got your antifreeze, don’t oy
iImproving it with additives. You may upset the
chemical balance. Remember. Your name’s
not, for example, BASF Wandotte, which
makes Alugard: Dow, which makes Dow-
gard; DuPont which manufactures Zerex;
MNornhemn Petrochemicals. which makes Peak;
or Union Carbide, which manufaciures Pres-
tone.

Caustic solutions

Alurminum radistors and engine compo-
nents can akso be destroyed by caustic soiu-
tiors found In some cleaners. To avoid dam-
age, make swre the cleaner you buy says its
recommended specifically for alurminum com-
ponents.

In fact. 1o avoid complications, GM recom-
mends that you never use any chemicals o
clean an aluminized cooling system. Instead,
reverse flush with plain water. Remember, too,
that an aluminum pressure cap and an alumi-
num petcock or drain plug has 1o be used
with an aluminum radiator, Using pans made
of another metal causes galvanic action that

leads to comasion. Stay cool, ™~
CROSSFLOW
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Whether your automobiie has a crossfiow radiator or a downflow radiator. the basic oper-
Mﬂﬂmﬁhﬂrﬂmﬁmhwmmwﬂhmm
tank through the cooling fins. Heat is carried off by the rushing air.
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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 treai-
ments ever to resch 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 10 perman-
ently bind this slippery chemical to your
engine with one treatment. All you do is
add one quart of Slick 50 to your oil dur-
ing oil and filter change, By reducing
engine friction, Slick 50 mncreases gas
mileage and horsepower and reduces
engine operating temperature, thus caus-
ing vour oil and engine to last longer. Just
as important, it reduces metal wear,
defraying costly overhauls.

HOW DO 1 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 lo 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.A.R.
#33.49). 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, tests done at the University
of Utah 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
engineering 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-
ture test overseen by the Automotive Ser-

TFE RESIN-ENGINE
i~ COATING

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 vehicle, and the cars were driven
without the oil plugs for about a half hour,
The water temperature never rose, and the
engines sustained no apparent damage.
There are many maore tests available. If
you are still skeptical, send $2.00 to defray
printing and postage costs, and we will
send vou additional, more detailed test
information, etc.

HOW DO YOU TREAT AN
ENGINE? Very simply. A few minutes
before oil and filter change, add engine
fush (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 oil
less one guart. Add one quart Slick 50,
drive for 30 minutes, and leave it in the
crankcase for 3,000 miles. As the engine
operates, the oil carries the polytetra-
fluoroethylene between the parts where it
is burnished into the pores of the metal,
Once impregnated, it is permanent, 50 you
do it only once, not each time you change
oil. One guart of Slick 50 will treat all
standard 4-, 6-, and B-cylinder gasoline
and diese] 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, vou can go
back to a graphite type if desired.

WHAT ARE THE BENEFITS OF
SLICK 50?7 Just about all the benefits you
could want for your engine. By reducing
friction, Slick 50 does all of the following:
It increases gas mileage (mileage improve-
ment may vary due to vehicle, driving
habits, geographical area, and weather
conditions). It increases horsepower—
small economy cars and large RV really
need this! It reduces operating tempera-
tures, thus increasing the lubrication and
life of the oil and the engine. Last but not
least, the drastic reduction in engine wear
defrays or eliminates costly overhauls
which could save you up to 51,000, Slick
50 eliminates the “lubrication starvation™
that all cars experience when first siarted
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 $33.95, less
than the cost of two tanks of gas.

WILL SLICK 50 HARM MY EN-
GINE OR AFFECT MY WARRANTY?
No! 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 API (American Petroleum Institute)
and an SAE(Society of Automotive Engi-
neers) rating imprinted on the package. It
also has a S5F-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 to sell than many other
products. Free dealership information is
sent upon request.

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

For purchase or further information,
call toll-free 1-800-525-8624 {in Colorado
call 1-303-762-1385) or send to SLICK 50,
3148 S. York St., Englewood, CO 80110,

O 1 enclose $33.95 = $3.00 shipping and handling.
O 1 wam 2 or more (free shipping and handling),

O Check Ocon O visa MasterCard
Card Ma Eap. Date

Sams —
Addres

iGive street address of possible for UPS delivers|




Compressed air to go

A small. portable air compressor is the
kind of tool you never appreciate until
you really need it. One of the best
we've ever come across is the Handy-
craft Super Pump. [t operates on 12-
v.d.c. power systems and plugs into

your car's cigaret lighter, Also avail-
able is a 25-ft. extension power cord
with clips that allows you to hook up

directly to the car battery.
The whole package is high quality.
and the working end uses an oilless pis-
ton to provide the compressed

air. The castings of the com-
pressor are thick and all air fit-
tings are of solid brass. Just
below the handle is a 0 to 100-
p.5.1. pressure gauge which
was 99 percent accurate
when we tested it

The unit comes with extra
fittings to inflate foothalls, air
marttresses and an adapter for
a spray gun. [t's $49.95 plus
$3.50 for shipping from LD

The Super Pump compressar will inflate a flat to 32
p-s.i. in about 5 minutes. Buili-in gauge is included.

Ratherby, 18480 Bandilier
Circle, Fountain Valley, Calif,
92708 —T. A

Super scanner

It's easy to eavesdrop with a Fox BMP
10/60 base, mobile and portable scan-
ner. The scanner has 60 prepro-
grammed frequencies spread over the
popular police. fire, mobile telephone,
marine and weather bands. The Fox
BMP 10/60 scans 10 channels every
two seconds, locking onto any signal. |
monitored the Space Shuttle conversa-
tions with Houston control.

The mobile mounting bracket fas-
tens to the underside of your dash. Just
slide the BMP 10/60 into place, plug the
attached power cord into the cigaret

Scanner lets you eavesdrop on fire, police

and even NASA from car or home.

4

lighter and run a lead to the car's exist-
ing radic antenna. It costs $348.85,
Contact Fox. 4518 Taylorsville Hd.,
Dayton, Ohio 45424 — Joel Breault

Rubber bumper saver

Urethane filler repair kit will mend a hole
or 8 gouge in your rubber bumpers.

With the increase in rubber bumpers
has come a rash of gouges. nicks and
holes. You can fix them with Rapid
Patch two-part urethane filler,

Mix equal parts of the filler, stir for
one minute and apply with the wooden
spatula. It cures, ready to sand. in 15

minutes, After curing. the matenal can
be sanded and painted with standard
touch-up paint. While it won't work for
really large holes, it will fix most of
those half-dollar-sized craters.

With the kit. you get an excellent 64-
page booklet, The Car Builder's Cata-
log, which covers products for repair-
ing. maintaining or restoring a car. The
kit is $18.95 from H.C. Fastener Co.,
Box P, Alvarado, Tex. 76008.—T.A.

Solder station is made of tough plastic,
includes a sponge pad, lots of handy hins.

The next time your soldering iron rolls
off your workbench and onto your lap,
Jump up and remember O.K. Maching’s
solder and tool station. The small plat-
form is constructed of heat-resistant
thermaoplastic. which won't melt even if
you lay a hot iron directly on the sur-
face,

It also features a sponge pad for tip
cleaning. There are lots of small, handy
compartments for organizing as many
as 15 accessory tools. The tools, how-
ever, are not included with the solder
station.

The Model S5K-25 that | tested is
available from electronics stores, You
can also order direct from the DK
Machine and Tool Co. 3455 Conner
St., Bronx, N.Y. 10475, Each solder and
tool station retails for $15.07

—Joe! Breault
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More horsepower and torque
than Chevy 5-10!

Ford's Ranger is already the best-selling
4-cylinder pickup built in America” Now it offers
V-6 power and performance, too! Ranger'’s new
2.8L V-4 is available in 4x2 and 4x4 models.

More payload than Chevy 5-10. Ranger’s 1755-1b.
payload option is the largest of any American-
built small pickup

B L. Polk & Co. CYTD registrations lor 4x2 models
through October, 1982

FORD
THE MOST

Ford's new Elecironic Engine Control, EEC-IV, con-
stantly monitors the Ranger V-6 for most effective
performance. It can
process a million com-
mands a second!

= Widest choice of
engines. Only Ranger 4x2
offers two 4-cylinder gas engines

and a V-4, plus a new diesel
FORD DIVISION

that the Chevy 5-10
can't match.

WERFUL -6

IN ANY SMll PIGKUP!

4
2
Es
-+

Get it together—Buclkla up.
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New game cartridges

In first scene of Dragonfire from Imagic
{above), you have to make your princely
character dodge fireballs and run o tow-
er. Once inside (right), you must pick up
the treasure, yet be sure not to let the
dragon burn you to a video crisp.

The Atari 2600 systern has really caught on. And it seems that every-

ong is selling game cartridges for it. No longer is this inexpensive
system considered to have coarse graphics. The latest programs for
the 2600 offer a range of animation, color and downright artistry that
the machine’s own designers likely never even imagined.

Game play, too, has improved drastcally. These new games are
just about as wrist-twisting and eyve-catching as their coin-op arcade
cousins. As we show, many companies besides Atari offer these plug-
in games. The competition is hot and furious as so many firms vie for
your video dollar. Pictured here are what we consider some of the

best game cartridges we've seen recently. All of them will run on the
Atari 2600,

Imagic, with its Dragonfire cartridge,
has achieved a surprisingly good game
based around two scenes. This, we
think. will become the wave of the vid-
eo future and we should see an
increase in games that incorporate
more than one playing field

Humor, as in US Games' Picnic and
Telesys' Coconuts, is also on the rise.
Viglence and video mayhem, it seems,
can only go so far before the gamester
will sit back and plug in a cartridge with
a programmed pratfall

Maze games, such as Wizard of Wor
from CBS Games, offer faster and hard-
er-to-avoid opponents. Data Age gives
us a whole new field of game, the vid-
gogame tie-in with rock music: Jour-
ney—Escape is based on helping the
rock group “Journey” escape from a
bevwy of agents, groupies and undesir-
ables.

By the way, we tried all games in
Colecovision's Expansion Module and it
does play all Atari 26800 cartridges

Shoot at and shorten the colorful bars Watch out for the menkey in this funny . More than ever before. an inexpen-
that come &t yaummi;gmuafﬁsm Coconuts game from Telesys. He wants 51Ve video game console can achieve
3

box from UFS Games. There's a

nothing more than to bean you with a results similar to the expensive

‘musical note each time you score, coconut dropped from his hiding place.  spread —N.S.

The ants are no problem but the flies will An action-packed maze game, Wizard of In Data Age’s Joumey—Escape, you
devour your sandwiches in Picnic from Wor (CBS Games), rewards not only help the rock group break away from
US Games. It's up to you to make the quick reflexes but the ability to plan stra- aggravating agents and greedy groupies.
world safe for outdoor eating. tegic movements and tactical ploys. All five musicians must Ieave safely.

4
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Mo other ultra brings you

a sensation this refreshing.
Even at 2 mg., Kool Ultra has
taste that outplays them all.

* "kooL
ULT

T A

.

Warning: The Surgeon General Has Determined
That Cigarette Smokin erous 10 Your Health,

Kings, 2 mg. “rar”, 0.3 mo. niconine; 100, 5 mg. “tar
06 mig. nicotng av. per cigarette by FTC method




PM

LOOKS AT...

A One-Tool Workshop

Practically every woodworker
goes through the same tool
ownership evolution. In our
early workshop years, being
limited in both woodworking
skills and funds. we buy tools
at the low end of the quality/
price scale.

The usual practice s to
replace the cheap tools with
quality pieces as skills blos-
som and budgets allow. That's
the route | took. Now, after
many years of project build-
ing. I'm spoiled. 1 work only
with high-quality. profession-
al woodworking tools.

That's why | was especially
eager to try the new 5-In-One
Tool offered by the Master
Woodcraft Machine people.

| admit to being a bit skep-
tical of a $1,000 tool that sup-
posedly can perform five dif-
ferent functions satisfactorily.
This unit can function as a 10-
in. table saw. a 34-in, lathe, a

ALIXILIARY SPINDLE
EXTENSION TABLE
RIF FEMCE

SPEED DAL

HEADSTOCK LOCK

OINIOFF SWTTCH

The multi-tool is a compact unit that provides a lot of shop action
in very little space. It can be a table saw, lathe, drill press and
sander. Author rates the toal as being & good one.

Five tools in one

i = Wiy

Most obvious use for the multi-tool is as a
table saw. Tool comes with the necessary

rip fence and miter gauge.

Horizantal drilling may be a luxury for
most woodworkers, but it's good to have
for use on long workpisces, special tasks,

a6

16Y-in. vertical drill press, a
horizontal drill press and an
11%-in. disc sander. Dis-
counting the horizontal drill
press, which most woodwork-
ers can live without, the other
four functions give you the
almeost instant capability of
doing serious woodworking.
Since this tool appeals. for
the most part, to a beginning
woodworker, 1 felt that my
workshop experience and
preferences might disgualify
me as an impartial judge, so 1
asked my 2l1-year-old son.
Jim. an enthusiastic tool user,
to work with me on this
project. He put the machine
together following the manu-
facturer's instructions. He also
ran each of the five tools
through its paces. as | did. so
we could compare impres-
sions and results.
Setting up the multi-tool
(Please turn to page 48]

Getting into lathe work (s & real wood-
working plus. This machine boasts vari-
able spaeds and performs well.

As a disc sander the multi-tool excels. Here, s splayed leg is held against fence and in a
Jjig, while control (arrow) advances the spinning disc. Such capability is handy for
production-type work—like sanding four lags to the exact same length.
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HANDLING
HIGH-ENERGY EXPERIMENTS
IS NO TASKFOR A WEAK

P &
e | "
Il & 0 Bl
'1. L0 i .

efficiency, But to remain frugal, these plugs must That means less wasted gasoline in any properly
survive surges that could reach twice the voltage tunad normally driven automobile —no matter how
normally produced by conventional engines — advanced. Motorcraft Extended Tip Spark Plugs.
including yours. Plugs capable of surviving surges Engineerad to aliminate tual-thieving sooty carbon,
to 38,000 volts: Motorcraft Extended Tip. As you without eliminating themselves in the process.
drive, Motorcraft Extended Tip plugs relentlessly Motorcraft. Quality parts for all makes of cars.
burn away power-blocking carbon deposits Get it together—buckle up.

Ironically, this experimental performance car uses from their electrodes. Thus allowing a cleaner
a standard Motorcrafl spark plug dedicated 1o fuel l path for the spark to ignite precious fuel mixtures.

© e -
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ONE-TOOL WORKSHOP

(Cantinued from page 46)

Well-engineared miter gauge features a handle that prevents workpiece drift. At left, |
the handie has not been grasped and clamp pad is in the air (arrow). At right, the pad
bears down against the wood as the handle is grasped firmly.

requires just a couple of tools and very
little time. You should read the brief
instructions all the way through before
starting. The same advice holds true
for setting up the tool in any of its five
operational modes. Once you have set
up the tool a number of times for each
functon. you will find that changes are
quick and easy to make.

Our machine performed well in all
modes, but we had one problem. In the
drill press setup. we detected drill wob-
ble. which prevented us from drilling
perfectly round holes. After checking
out the quill—we were able to do per-
fect spindle turnings—we deduced
that the problem was in the chuck. We
contacted the manufacturer, who
quickly replaced the chuck. The re-
placement works fine;

The tool has some interesting design
features. including a small table exten-
sion that elevates separately to support
oversize workpieces (see photo), and a
miter gauge that incorporates a work-
grabbing shoe when its handle is
squeered,

My conclusion: The multi-tool 1s an

SPECIFICATIONS—
5-IN-ONE TOOL

GENERAL—Spesd: variable, from 5900 to 5400
;lam: Power: 1'% hp; Quill fesd: 44 in.; Price:
122
TABLE SAW—Blade dia.: 10 in.; Maxiroum depth of
out: 3% in. at 0°, 2%; in. at 45%; Tik table range: 0 to

45"

LATHE—Distance between centers: 34 in.; Swing
over wiys: 18% in.; Ways: chrome-plated tubular
wtoal.

VERTICAL DRILL PRESS=—Capacity: drill to centor
of 168'% in. circle; Chuck to table: 26 in.: Chuck to
floar: 58 in.; Tabbe dit: O to 80",

HORIZONTAL DRILL PRESS—Capaciy: uniimited
wuorkpiece length: Table sise: 14 * 18 in.: With
extension: 18%% to 37 in.; Baaring: mnﬂlm&
manently grease-saaled.

DISC SANDER—Disc sime: 11% in. ses g

excellent investment for serious begin-
ning woodworkers, and also for ad-
vanced craftsmen with limited work-
shop space. It moves you instantly
from the portable tool class to a posi-
tion where you can create professional-
quality projects. And there's a bonus:
You can get in on the great fun of
woodtuming.

In an era when American technology
and production methods are routinely
disparaged, it was, indeed, a happy
surprise to come across a tool that is
both well engineered and a real plea-
sure to use.—Harry Wicks, Editor.
Home and Shop

spacifications for other dimensions.

To nc[ruu-rsaw for dapth of cut, table
is raised or lowered (A). Once set, the
auxilisary table (B} is then adjusted.
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B\l now, just about everyone knows a radar detector
needs lots of waming distance to be truly effective. And
ESCORT™ delivers. Over hills, around corners, and from
behind. Car and Dviver magazine, in their 1982 test,
| went 50 far as to say: “The ESCORT, a perennial fav-
orile of these black-box comparisons, is still the best
radar detector money can buy” But there's mode to

the story.
The Plot Thickens

About a year ago, &7 radar detectors began picking
up & new type of radar signal that was as strong as
some police radars. The rest of the radar detector indus-
try dismissed these signals as unmarked patrol cars,
radar intrusion alarms, of even overaclive imaginations.

But something didn't add up. There were just too
many of these new signals. And we had another clue,
ESCORT's audio wm'mm distinguishes between the two
police radar bands: it “beeps” for X band, and "braps”
for K band. These new radar signals simultaneously
triggered Doth wamings, and that toid us the Signals
couldn't be police radar Tracking down 3 car emitting
this signal revealed the actual source—a new type of

imported radar detector had the side-

effect of transmiffing radar signals

in both police radar bands. Hard %
1o believe, bt true.

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

Mission impossibla?

| On the surface, the problem seems unsolvable. The

signals transmitted by these “radar polluters” are
in the same bands as police radar, 50 it's impossible
to detect one and ignore the other, right?

FOR ESCORT OWNERS ONLY:

As our ad above slates, we've made another improve-
ment. The new ST/Q/F circmt is 4 standard % of
every ESCORT starting with ser al numbes 400,




Not necessarily. Lat's look at another type of tech-
nokogy to make a point. You can now buy an inéxpansive
device that will tum on the lights in vour living room
whenever you clap your hands. Or shout. Or drop a book.
Or make any loud sound, Al the other extreme, there
are computerized devices available that don't merely
sense sound, but can actually recognize sound pattemns
unigue to specific spoken words. Some can even tell
your voice from any other,

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

Nothing But The Truth

The result of months of extensive enpineering,
ESCORT's new ST/0/P™ circuitry reduces alarms
from “radar polieters” by over 95%. ST/0/P (STatistical
Operations Processor) consists of a CMOS digital pro-
cessor with built-in memory. When ESCORT receives
an X or K band radar signal, ST/0/P recognizes paliems
in the signal's amplitude,/frequency/time charactar-
istics, and uses these pattems to determine the signal's
identity. All in 1/64 of a second.
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If the signal is from a "polluting detector.” ESCORT
kesps guiet while maintaining its lookout for police
radar. If the signal is police radar, ESCORT immediately
alerts you. And unlike other detectors that keep you
Quessing, ESCOART's amber warning lamp, signal
strength meter, and gesger-counter-like pulsing sounds
("besps” of “braps”) tell you eventhing you need 1o
know. ESCORT has a lot to say, and we include a 33'4
APM Radar Disc to make getting acouainted easier

than ever Play it on yowr stereo tumtable and take a
“tast drive” with ESCORT as soon as you open the box.

Fully Equippad

ST/0/P digital circuilry is just the latest example of
the continuous development of the ESCORT. We won't
COmpromise on perormance o features. Here's proof:
Performance; » Double comversion Superheterodyne
recener circuitry with varactoe-tuned Gunn oscillator
» Patented digital signal processor {now with ST/0/P)
» 1/64 second response time covers all police radar
= City/Highway switch optimizes X band sensitivity
# Sturdy construction of aluminum and polycarbonate
Alert System: = Different tones fior X and K band radar
= Audio pulse rate accurately relates radar intensity
« [Huminated signal strength meter « LED power-on
indicator » Alert famp automatically dimmed at night
Convenience: = Inconspicuous size (1.5H x 5.25W x 50)
«Visor clip and hook and loop mounting supplied
» Power cord plugs into cigar lighter and has quick-
disconnect from ESCORT e Protective camying case

(ar and Oriver;..." Al things considerad, the ESCORT
iz the best piece of electronic protection on the market,

BMWCCA Roundel:.. “The ESCORT Is a highly
sophisticated and sensitive detector that has been
steadily improved over the years without changing those
featwes that made it a success Iin the first place...In
terms of what all it does, nothing else comes closa!

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

Autowsek  "the consistent quality is remarkable”

Made In Cincinnati
i you want the best, there's no reason to look
anywhere else. ESCORT is designed and manufactured
under one rool, and sold to you faciony direct

Radar Warmng, No Rlddles.

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

Do It Today
Ordering an ESCORT &5 simple, by mail or by phong.
By Phone: Call us toll free. A membear of our
sales staff will be glad 10 answer any ques-
tions and take your order. (Please have your

Visa or MasterCard at hand when you call)
CALL TOLL FREE. . . . B00-543-1608
IN OHIO CALL....... B800-582-2696

By Mail: We'll need to know your name and
sireet address, daytime phone number, and
how many ESCORTS you want. Please anclose
a check, money ordes, or the card number and
expiration date from your Visa or MasterCard

N [
Vsa | ' i
ESCORT (Includes Everything)... $245.00
Ohio residents add $13.48 sales tax,
Speedy Delivery
If you ovder with 3 Dank check, mongy order,
credit card, or wire transfer, your order is pro-
cessed for shipment immediately. Personal or
company checks reguire an additional 18 days.

ESCORT

RADAR WARNING RECEIVER

Cincinnati Microwave
Department 668

One Microwave Plaza
Cincinnati, Ohio 45242

Is 3T/0/P adaptable 1o your present ESCORT? Well,
yes and no. At S.N. 200,000, there was an intemal
redesign of ESCORT incorporating custom integrated
circuitry, a precision guanz timebase. and a new in-
legrated microwave mixer/antenna/Gunn osclilatar
The new ST/0/P technology bullds on this by sionifi-

cantly expanding the UI?ItaI logic and adding memory
As a result, older units (seral numbers less than
200,000) cannot be modified to incorporate ST/0/P
technology. )

For those of you with ESCORTS from 5.N. 200,000
to 399,999 we are presently developing procedures and

facilities to make adding the ST/0/P circuitry to your
unit possible. The cost will be $T5, and details and
special shipping instructions will be In owr adver-
tisement in the August '83 issue of this magazine.
Sorry, but we won't be able to comvert your unil until
{hat announcement



Multipurpose  water
vacuurn (left) is de-
signed to clean spas.
hot tubs, fountains
and swimming pool
steps. It connects to
a garden hose and
removes dirt, small
rocks, leaves and
other debris. Water
from the hose passes
| through an inlet in
the eguipment; this
creates a  vacuum
that forces debris up
through the unit and
into a removable
bag. Water Vac is at
hardware stores and
pool centers, or post-
paid ($24.95) from
its maker, Watkins

l:
0]

Mifg. Corp.. Box 39.
Calif.

San  Marcos,
. ] 92069,

New roach killer

Mr. Cucaracha is
a new roach killer
by Ramick Chem-
icals, Box 19289,
Washington, D.C.
20036, The odor-
less powder also
kills ants, silver-
fish, and water
bugs. A 4-0z. bot-
tleis£4 .50 10-0z..
$6.50 (postpaid).

Tri-

50

with retractable pin

The Retracto Sgueeze Pin Tri-Square helps home crafis-
men and professionals measure, mark and cut material.
The pin supports the tri-square on a working edge, On flat
surfaces, the spring-loaded pin retracts, leaving a perfectly
straight edge. The tri-square comes in 6-, 8-, 10- and 12-in.
sizes; prices are $4.50 1o $7.65 They're at office or an
supply stores; or write to the maker, Fairgate Rule Co. Inc.,
22 Adams Ave., Box 278, Cold Spring, N.Y. 10516,

Electric string trimmer
Three new electric string trimmers are
offered by McCulloch. Two of the mod-
els. Mac 30 and Mac 40, have a handle-
mounted command feed system that
advances up to 50 ft. of fresh line when
a lever is touched. The Mac 20 releases
up to 25 ft. of line when the string head
is tapped on the ground. The Mac 20
($30) has a 9-in. cutting swath. The
Mac 40 ($65) cuts a 12-in.-wide swath,
McCulloch, Div. Black & Decker, is
located at 5400 Alla Rd.. Los Angeles,
Calif. 90066.

Portable barbecu

This portable electric barbecue begins
heating as soon as it's plugged in and
turned on. It has 182 sg. in. of cooking
area and a 130-sq.-in. griddle. The unit
comes with 2% 1bs. of volcanic rock and
a requlator plus connector for a stan-
dard 14- or 16-0z. LP tank (tank not
included). The Grid'L. Top is priced at
$120. Swucto Div.. Route 75. Freeport,
. 61032, is the manufacturer.

New bronze finish

The Aguarian-style centerset lavatory
faucet by American Standard now
comes in a new antigue bronze fnish.
The faucet (§73.10) has a crysialline
knob handle. Also in the Aquarian-styla
is a bath/shower combination wvalve
($102.40). Both
fittings use a ce-
ramic disc car-
tridge for water
control, rather
than  washers.
American Stand-
ard. Box 2003.
Mew Brunswick,
M.J. 08903.

CPVC plumbing
supply valves
These new supply valves for
straight runs (top photo) and
angle configurations (bottom
photo) are made of heat-resis-
tant and corrosion-proof, chio-
rinated polyvinyl chloride
(CPVC). They are designed to
adapt to copper and plastic
tubing, and can be used as
replacement parts or in new
installations. The valves cost
$4 1o $6 each and are easily
installed without wrenches.
From Genova, 7034 East
Court 5v, Dawison, Mich.
48423 ™
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Weve got the inside .
on outs:de protectton.

Inside every can of Olympic Stain with WEATHER SCREEN™ are specially treated
oils and additives that actually repel water and preserve the beauty of wood.

Inside every can is the knowledge and experience of over half a century. That's
why Olympic protects the outside of more homes than any other stain. And when

you use Olympic outside, you Ul feel a lot better inside. 0 LYM Pc
Olympic Stain. We ve got the inside on outside protection.




Summer is back, and so is lawnmowing. With this maintenance
guide, you can keep your mower purring all season.

BY MORT SCHULTZ

SUppﬂsa one afterncon while cutting
the grass, your walk-behind rotary

S _‘\-F.—
- ) o1 ¥

- : lawnmower drops dead. Would you:
L 1, Take it to a repair shop?
f—-u._q_‘_h“"" 2. Junk it and buy a new mower?

3, Roll the thing into the garage, hop-
ing that the first frost will hit soon and
flatten those scraggly blades of grass?
4. Find out what's wrong and fix it
yourself?

If you didnt choose No. 4
because you think you can't fix
it, you're wrong. Many people

can diagnose and repair lawn-
mower engines themsalves,

Most mower problems involve an
enging that won't start or one that
stalls. Obviously, before you can make
a repair, you have to find the source of
the trouble, To do so, you must test to
determine if the malfunction is a com-
prassion, ignition or fuel-delivery prob-
lam.

Compression test

You can test an engine’'s compression
using a compression tester or by hand.
The first method is the most accurate.

It's possible to test a lawnmower's
With proper guidance, plus a few hints from the pros, anyone can diagnose and ser- [:am;mss'mn usi:g ar a:mi:mgina o
vice an ailing lawnmower. An important first step is to check the oi level. pression tester, if it has a tapered, cone-

shaped end. Remove the sparkplug and
push the cone-shaped end firmly into
the sparkplug port during testing. An
Auto compression gauge with a screw-
on swivel end gives the most accurate
results, but you must replace the long
hose adapter used for car engines with
a shorter 14-mm-dia. adapter. Screw
the adapter (available at auto paris
stores) into the sparkplug port, then
attach the compression gauge to the
protruding adapter.

Regardless of the compression tester
used, a tight fit into the sparkpliug port
is essential to prevent inaccurate read-
ings due to compression loss. With the
e compression tester in place, give the

_ el o T starter cord three good pulls as if you
Whean ing with a compression ’ were starting the engine. If your mower
sty & aDirt adig e’ Koy i G is equipped with an electric start, acti-
port and then screw the tester into the Check the spark, using a spark intensity {Plsase turn to page 55}
adapter, Connections should be tight to  tester. Black tape placed on the back side

pravent compression loss, which would of the tester halps highlight the spark. Tochnical consultant: Fords Lawn Mower Sales and
result in erronecus readings. malking it easier to see. Service, Fords, N1
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Dunlop’s heritage of quality,
innovation and triumph is
legendary . . .proven at the
most grueling off-road race,
the East African Safari Rally.

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

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

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

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

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

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

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

& DUNLOFP

For the long run

Dunlop Tire & Rubber Corp., Buffalo NY 14240




Pencil indicates the location of the Mag-

netron—the electronic capsule on Briggs Wom, damaged or improperly gapped
& Stratton engines. The capsule replaces  sparkplug will make an engine hard to
points and condensers in lawnmowers  start and cause it to stall. Here, a plug is
with electronic ignition systems. correctly gapped to 030 in.

You should use a carburetor cleaner to Unscrew the carburetor from the fuel
kesp choke plates operating smoothly, tank fo permit servicing and cleaning.

A clogged air filter (left) can stall an
engine and possibly damage cylinder.
New filter is shown at right.

Soak the carburetor, minus rubber parts
such as this gasket, in some carburetor
cleaner for several hours, Then install
new parts from a rebuild kit.

The 1983 Plymouth Reliant K
Backed for 5 years, 50,000 miles.




MOWER MAINTENANCE

{Continued from page 52)

vate the start switch until the engine
puffs three times. Each puff is a com-
pression stroke. If the engine is produc-
ing adequate compression, the gauge
will show at least 55 pounds of pres-
sure per sq. in.

Testing by hand

To test compression by hand, discon-
nect the coil wire from the sparkplug
and ground the wire terminal to a metal
engine part. Caution: Be sure the coil
wire is disconnected and properly
grounded. If the ignition system is left
active, the mower could start, causing
the blade to rotate.

Tip tha mower, muffler side up, until
you can reach the blade. Keep an eye on
the fuel tank. If fuel starts dripping out,
siphon some from the tank. With the
mower tipped. grab the blade and spin
it against compression—that’'s away
from the free-spinning direction. With
most lawnmower engines, this is coun-
terclockwise. If the blade bounces, then
the engine compression is adequate. If
the blade doesn't bounce, but stops
dead as it meets resistance, then com-
pression is low.

Low compression can simply be a
case of loose cylinder-head bolts or a
loose sparkplug. But an internally dam-

aged engine may also be the problem.
If 50, take the mower to a pro for eval-
uation.

Thers are two ways to check the
mower's ignition system. One way is
with a spark intensity tester. Connect
the tester's ground clamp to a head bolt
as shown. This grounded connection
must be clean; scrape the bolt of any
paint or dirt. Detach the coil wire from
the sparkplug and connect the remain-
ing side of the tester to the coil wire
terminal. Now crank the engine. If the
ignition system is functioning properly,
a continugus blue spark will appear
between the three screw points. If
there’s no spark or the spark appears
weak, there’s an ignition problem.

To test the ignition without a spark
intensity tastar, you'll need a new 14-
mm sparkplug. Using a feeler gauge,
gap the new plug to .030 in. Now, dis-
connect the coil wire from the mower's
sparkplug and attach it to the test plug.
Use locking pliers and clamp the test
plug to a clean metal engine part. Posi-
tion the plug so that its electrodes point
away from the engine. Be sure thera's
metal-to-metal contact between the pli-
ers, engine and metal hex nut of the
test plug. Now, pull the starter while
observing the test plug's electrodes. If
the ignition system is okay, a blue spark
will jump the plug’'s electrode gap.

If there's no spark or it's weak and

the engine doesn't have electronic igni-
tion, then chances are that the points
and/or condenser are bad. To gain
access to the points and condenser,
you'll need a flywheel puller. You
should use the flywheel puller desig-
nated for your engine by the manufac-
turer.

After removing the flywheel, replace
the points and condenser. Gap the new
points to .020 in. Reinstall the flywheeal
and perform another spark intensity
test. If there’s still no spark, then the
coil and armature assembly is defec-
tive. Replace it.

Testing electronic ignition

If your mower has electronic ignition
and produces no spark, there are three
parts to check: the coil and armature
assembly, the coil wire, and the elec-
tronic capsule that replaces the points
and condenser. (On Briggs & Stratton
engines, this part is called the Magne-
trom.)

On most mowers, the coil and arma-
ture assembly and the electronic cap-
sule are exposed and sasy to replace.
The electronic capsule often is guaran-
teed by the manufacturer, so check
with a dealer before replacing it. If the
electronic capsule is okay, check the coil
wire. In some cases, this wire can be
disconnected and a new one attached.

{Ploase tumn to page 56)

Radiont 3E infedar nol avaltable onbase model

Plymouth is making Made in America stand for quality, durability and value.

America’s lowest price
&-passenger fmnl—wl'ﬂal drive
car: §6,718*

The Plymouth Reliant K success
mnﬂrn.m into 1983 It's scﬂld'f

Kisbmhedwimﬁ

22 lite engine.

value to Reliant K: power brakes,
halogen headlamps and mainte-
nance free battery Standard. Ten

has been added fo a
imnumm
plohc-tlon

Today there are hundreds of
thousands of Plymouth Reliant K
awnerswhakmwmlsisMwavm

oﬂ*m

money's
Buyurlauae!‘rmvmr
Chrysler-



MOWER MAINTENANCE
{Continued from page 55)

In other mowers, the wire is molded to
the coil and armature assembly and it
can't be detached. If this is the case,
then the whole assembly must be
replaced.

Finally, if the electronic capsule and
the coil wire are not causing the igni-
tion failure, install a new coil and arma-

ture assemnbly. The old assembly is
probably defective.

Sparkplug check

When replacing your mower's spark-
plug, don't assume that the new plug is
gapped to specification at the factory—
it isn‘t. The plug in the photo on page
54 was gapped to .020 in. The correct
electrode gap for rotary mower spark-
plugs is .030 in. Always examine the
electrodes of the old plug. Their condi-
tion can tell you a great deal about
what's going on inside the engine. For
example, if electrodes are coated with
dry, fluffy carbon, the engine is operat-
ing on an overly rich fuel mixturae, This
may be the reason it's stalling, so check
for a clogged air filter or a choke that's
not working properly.

Overchoking is only one result of a
neglected air filter. Another could be a
cylinder bore scored from dust drawn

into the engine. After every
25 hours of operation,
clean and cil the foam air
filter. If the fiiter is made of
another material, replace
it.

If dirt gets around the
choke plate pivot points,
the plate may stick in the
closed position. Spray car-

buretor and choke cleaner
on the pivots, then work
the plate open and closed
by hand.

If you find the sparkplug
aglectrodes are bumed
(eroded), the engine is overheating.
The cooling fins under the blower hous-
ing are probably clogged. Clean out all
dirt and grass. If sparkplug electrodes
are coated with oil, you have serious
engine trouble. Probable cause: wom
piston rings or worn valve guides. In
this case, it may ba cheaper to buy a
new mower than to owverhaul the
engine.

Testing fuel delivery

If you've gotten to this point without
finding the troubls, it's time to check
the mower's fuel-dalivery system. Re-
move the sparkplug and shoot three
squirts of fuel into the cylinder from a
trigger-operated oilcan. If it's a two-

Use a Mwmmﬁ&cyﬂmw to ad-
Jjust high and low speads to the correct specifications.

cycle engine, use a gas/oil mixture. Use
straight gas for four-cycle engines.
Reinstall the plug and try starting the
engine. If the mower starts, runs brief-
ly, then stalls, you've found the prob-
lem.

One reason for fuel-delivery failure is
that fuel pipe screens become clogged.
Hemove the fuel tank-carburetor as-
sembly. Empty the fuel tank and unbolt
it from the carburetor. Inspect the
screans at the bottom of the carbure-
tor's feed pipes. If they are dirty, soak
them in carburetor cleaner.

A disruption in the flow of fuel may
also be caused by dirt inside the carbu-
retor. In this case, overhaul the carbu-
retor by cleaning it with carburetor
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ITCHING FOR A CURE
FOR ATHLETE'S FOOT?

DR.SCHOLLS HAS IT!

If you've got athlete’s foot, you need more
than relief. You need a cure. Dr. Scholl's cures
athlete's foot because it contains Tolnaftate,
the clinically proven ingredient doctors
recommend.

Dr. Scholl’s athlete’s foot products not only
stop itching and buming, they kill the fungi
that cause athlete’s foot. Infected skin heals
fast. And, used as directed, Dr. Scholl’s
prevents reinfection, too.

If you're suffering from athlete's foot,
look for our Athlete's Foot products at the
Dr.Scholl's display.

DR. SCHOLLS.

Phr TiON T o
THE PROVEN CURE evers g -
FOR ATHLETE'S FOOT. . VENTS pEINFECTIOY

Athletes
Foot

Athlete’s
{SPray Powdels
¢ tested I-:rl'l'-""‘I I

TS REINFECTION

: %
DrScholls

Fitness Begins With
Healthier Feet.

oot Gel

th clinically tested Todruthale

S REINFECTION

cleaner and replacing it with parts from
a rebuild kit.

The prime cause of dirty screens and
dirty carburetors is old gasoline. After a
few months gasoline forms varnish and

tums gummy. This gummy substance
clogs up screens and prohibits the flow
of fuel. Always use fresh leaded gas—
not unleaded, which may bum the
mower's valves.

ere is a new phrase in the
rotary lawnmower busi-
ness these days—Compliance
mowers. This refers to ma-
chines manufactured after
June 30, 1982, which must
comply with a safety require-
ment issued by the Consumer
Product Safety Commission
(CPSC) that requires 8 mower
blade to stop rotating within
three seconds after the opera-
tor releases a safety control
lever. The purpose is to pre-
vent the operator from coming
into contact with a spinning
blade. (Each year, over 57,000
people are treated for injuries
caused by mowers.)

The safety control lever is bullt into
the handle and it must be held back
against the latter for the mower to rum.
When it is released, a brake band grasps
the flywheel, and a device in the coil and
armatura assembly grounds the ignition
system. This stalls the engine.

With manual-start Compliance mow-

Safety Compliance Lawnmowers

ers, the operator must stand behind the
mower in order to grasp the safety lever
and yank on the pull cord. Similarly, with
eleciric-start models, the key switch is
located on the handelbars, again forcing
the behind-the-machine position for the
operator. Thare is a cost for this added
safety; prices for power mowers have
increased as much as $40.
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Hard starting and stalling also can be
attributed to an improperly adjusted
carburetor. Most engines have two
adjustments: fast speed, 2,800 to 3,000
rpm, used during grass cutting; and
low speed, 1,800 to 2,000 rpm, used
during idle running. To tune the engine
to these speads, you'll need a tachome-
ter. However, you can come close to
these marks with just a screwdriver
and a good ear.

Start the mower and listen to the
engine’s reaction as you turn the two
carburetor adjustment screws. Adjust
each screw until the engine runs
smoothly without vibrating excessively
or stalling. Whenever making carbure-
tor adjustments, keep either the air
cleaner on the carburetor or the air
cleaner hold-down bolt in place.

Electric-starting systems

If your mower has an electric-start
system, it could be still another source
of trouble. Electric-start systems con-
sist of either a battery alone or a bat-
tery, starter motor and alternator.

The starter motor and alternator are
reliable units that seldom require ser-
vicing. If there's a weak link in the sys-
tem, it's the battery. To prolong battery
lifa, clean the battery and its posts at
the beginning, middle and end of the
mowing season. ™
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Lﬂst summer changed the
lives of thousands of En-
glish military men, abruptly
called into service to fight an ab-
breviated South Atlantic war
with Argentina over the Falkland
Islands. In the midst of the ac-
tion, Royal Navy Lt. David Smith,
27, pilot of a Sea Harrier VSTOL
Jet stationed on the HMS Her-
mes, wrote a series of letters
home describing some of the ac-
tion and the jump jet he flew.
He later assembled undated ex-
cerpts of those letters for publi-
cation as his Falklands diary.
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FALKLANDS
DIARY OF A

PILOT

1 okl wa-_

‘I've got 600 knots . . .
and pointing the

nose at the top of an
enormous cloud above me.’ N

ROMAL MAWY

| thought I would try to de-
scribe to you a typical sortie
from the deck so as you can
imagine “how it is.” Normally,
an hour before launch time, all
the pilots involved crowd into
Number One briefing room,
where, along with the helicopter
crews launching at the same
time, we receive a brief on the
ship's position, course and
speed, and the various frequen-
cies and call signs. . . . We are
currently in company with a
number of warships, and the dis-
position of these are given to
avoid their firing-arcs.

After signing out and having

.—mﬂgqml
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1‘,M

e

Popular
Mechanics

BY LT. DAVID SMITH

aircraft allocated, we go out onto
the flight deck, which always
seems to be absolute bedlam!
Apart from the normal 30 knots
of wind across the deck, there
are helicopters landing and tak-
ing off, chiefs yelling and
screaming at God knows who,
aircraft being shuttled from one
side of the deck to the other and
back again (for no apparent rea-
son). On top of all this, you are
probably late because the engi-
neers weren't ready and you've
now got five minutes to start
and get airborne.

Damn! They've decided to
move my aircraft just as [ am
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‘l can see Hermes
on my radar
60 miles away.’

Flaps normai, engines horizontal,

landing gear in, the Harrier's
spoed is 540 knots at 30,000 fest.

doing my external checks. Never
mind, ['ll do them on the roll. Finally,
my plane checked and lined up on the
centre line, with four minutes to go, 1
leap into the cockpit, frantically strug-
gling with the tangle of straps and
umbilicals, and rush round the inter-
nal checks. I have to be especially
caraful now as it is when one is being
hassled like this that one forgets
something really important. Three
minutes to go. | can see “"Wings"”
(flight deck director—Ed.) locking at
his watch—"'why isn't R4 started
yet?” I bet he is saying. . . . Well,
here we go, checks complete, boost-
ers on, start selected, master pressed,
HP on—here she goes—jet pipe tem-
perature rising—she’s burning and
turning. The navigation kit takes 2
minutes to align, so without further
ado [ initiate that process and sit it
out. There are 1% minutes to go,
with the sweat pouring off me.

'l accept the launch’

Right, they are unlashing me now,
let's check my ejection seat pins out,
all takeoff checks complete and the
navigation kit on line just in time with
15 seconds to go. The flight direction
officer is giving me the wind-up sig-
nal—1 slam the engine to half powear

Tex: Ménch Media

in 3 to 4% seconds—the nozzles
checked and T accept the launch by
showing the flat of my hand in the
canopy. His hand drops and [ smash
the throttle to the firewall. Ten tons
of angry power arrive in the small of
my back in just under 2 seconds and
the Harrier roars down the deck. A
quick glance at the rpm and tempera-
ture—looking good—in less than 3
seconds my speed is around 90 knots
and here comes the ramp—whoosh—
we're off! Nozzles rotated smartly to
35 degrees and hold everything. Try-
ing to resist the temptation to touch
the controls—she's reaching the end
of the trajectory and I'm gently sasing
the nozzles forward, landing gear and
flaps up and the aircraft is accelerat-
ing through 400 knots before [ know
it. A quick frequency change to call
"D (the fighter direction officer—
Ed.), holding her down at 200 foet
until I've got 600 knots and now pull-
ing back on the stick and pointing the
nose at the ton of an enormous cloud
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LANDING A HARRIER

Engines 60° off horizontal,

landing gear out, speed under 200
knots, the Harmer is at 400 feet.

above me. She passes through 15,000
feat effortlessly and I roll over on my ‘
back to bring my heaven-ward rate of
ascent under control. D has given
me a vector and off 1 go looking for
the attacking aircraft.

Looking for the enemy is a “'cat-
and-mouse” game. Who can see the
other on his radar first and tum it to
his advantage. 1 can hear his radar
sweep on my warmning receiver—it's
telling me he is off to the right slight-
ly—and there he is—a tiny blip. Now
we close each other with a closing
speed of just under 1,000 knots. It is
important that 1 see him by 10 miles,
as | can then organise the fight to my
advantage. Suddenly. through the ra-
dar lock cross in the head-up display,
a tiny speck appears, initially station-
ary and then growing with incredible

PM art: Ed Valigursky



speed. He's obviously seen me, too,
as [ can see him turning towards.
Seconds later there is a blue/grey blur
less than 100 feet from my canopy as
we cross and slam our aircraft into
the first of a series of body-pounding
combat tums. Every muscle and sin-
ew straining as we endeavour to fly
the aircraft to its very limits under
the crushing affect of seven “"Gs."
The most important thing is not to
lose sight of him, even if it requires
moving your head and neck into posi-
tions you wouldnt believe possible.

‘He suddenly turns’
After 15 minutes of hard manoeu-
vring, he suddenly turns for home,

probably short of fuel. 1 can see Her-
mes on my radar 60 miles away so |
turn towards her and up the speed to

540 knots. A quick glance at the navi-

gation computer confirms that it will
take just over 6 minutes to reach her
and use 1,000 pounds of fuel. That
will get me off Hermes with 5
minutes to “slot,” with 1,200 pounds
of fuel remaining. That, in turn,
should give me about 2 to 3 minutes
of fuel in the hover to sort myself out
and land before the beast runs out of
fual!

I see the ship a few minutes later
and am cleared by the controller to
the “low wait.” This is an orbit off
the ship's port quarter at 1,000 feet,

where | now fly at endurance spead
until my “slot” time. At 2% minutes
to “Charlie” (land-on time) I “'slot,”
which involves flying past the ship's
bridge at 600 feet and break down-
wind to land.

It is from now on that the pilot of a
Harrier has really to switch on and
keep his act together. The flight pro-
file has to change from being fully
wingbome, as in a conventional air-
craft, to fully jetborne in the hover, at
the same time as flying a tight fusl
critical circuit to land on a small,
sometimes highly mobile deck.

S50, with my speed decaying reluc-
tantly through 300 knots, I bang

{Plsass turn to page 168)
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No matter where you go, your
computer can be alongside. Here are four that make
the computer revolution a movable feast.

BY HERB FRIEDMAN

-4"-.1_ =k
s A
- b -
o

e




irtually unknown just a

few years ago, the port-

able computer is fast
becoming a success story. Though
relatively light and compact, various
models offer many of the features
and performance of "full-size” desk.
0p computers, yet they are small
enough to fit under airline seats, be
carried in a shoulder bag, or even
slip into a standard attache case.
You can take them along on busi-
ness trips and vacations, or on the
daily commuter train, They can
be set up quickly on the kitchen
table, in a motel room, or even on
your lap.

Our four computers ara the
Osborne 1, the KayPro II, the Ep-
son HX-20 and the RCA VP-3501,
(The RCA VP-3501 isn't really a
computer, it's actually a videotex

EPSON HX-20

terminal which provides the user
with computer and database servy-
ices through information networks
such as The Source and Dow Jones.
But, in a sense, the RCA terminal
SEIVes as a “'portable computer”
because it can access com puter and
information services through the
nearest telephone.)

The Osborne 1 is the maodel that
introduced a wholly new concept in
portable computing: that of a full-
featured computer in a relatively
light, easily carried cabinet. It jg
housed in a plastic cabinet that
measures 5 in, wide x 13 in. deep
x 8 in. high, and weighs under 24
pounds. Features include- 64K of
RAM (memory), a built-in video
monitor; an output fora dedicated
communications modem (to send
and receive data over a phone): an

Osborne 1 was the firse
of the portable com-
Puters and is still one
of the top contenders,
Complece with two disk
drives and smai) SCreen,
it arrives with a ful]
software selection,
FayPro Il is similar in
coneapt to the Oshorne
but has larger screen.
It, too, comes with an
impressive software
collection. The Epson
HX-20 can be carried in
your attache case, Jrs
liguid-crystal display
(LCD} makes the unit
truly portable. The RCA
VP-3501 isn't a com-
putar—it's a terminal.
Hookeduptoa TV and
phene, it accesses

large compurers.

OSBORNE 1




EayPro II's keyboard features all the
keys found on & full-sized computer,
including & numeric keypad (above).
It all folds together into a portable,
easy-t-set-up package (right).

RS5-232C serial 'O (input/output) for a
printer or a communications modem;
an [EEE I'O which also provides a
Centronics-type printer output; an
output for an optional, large, external
video monitor; a connector for an op-
tional, external battery power supply;
two 5%e-in. floppy disk drives, each
providing approximately 100K or
200K bytes of storage (depending on
whether you purchase the single-or
double-density computer model). The
single-density model costs $1,795
{and might no longer be in production
although still available in stores). The
double-density model is priced at
$1.985.

The Osborne 1 keyboard is part of
the cabinet cover. It can be detached
and placed about a foot from the com-
puter. Just about everything else is on
the main cabinet’s front panel. A disk
drive is positioned on each side of the
panel and between the disk drives is
a 2.6 in. ¥ 3.5 in. video screen with a
display 52 characters wide by 24
lines. Across the bottom of the panel
are the battery power, external video,
peripheral and accessory connectors,
computer reset switch, and video
brightness and contrast controls.

What
really creates en- /
thusiasm for the Osborne
1 is the supplied software package—
its retail worth is almost equal to the

cost of the computer. It consists of the

CP/M disk operating system, MBASIC
(MicraSoft BAsIC), cBasiC (Compiler
BasIc), WordStar (perhaps the most
famous word processor), MailMerge
{which does form letters) and Super-
Calc (an electronic spreadsheet sys-
tem). A special promotion deal also
included dBase IT, a rather expensive
data management system.

In particular, the CF/M implemen-
tation for the double-density model is
superb; it's many times more conve-
nient than the standard CF/M imple-
mentation used in the old single-den-
sity model. The double-density CF/M
is entry-level-user and applications-
oriented—so simple even a child
would have no difficulty—
truly “user-friendly.”
However,

'\.\\\\\\\'\\.\\\\\\\\\\‘ .

Wordstar
is almost a
program-
ming language in it-
self, with 149 individual
command and formatting codes.
While extremely powerful and flexi-
ble, it is somewhat difficult for the ca-
sual user to leamn and use. The prob-
lem is compounded by the Osborme's
52-character video screen, which
makes it extremely difficult to use the
on-screen “help” menus that extend
well beyond 52 characters, and which
are important for the casual user.
Also, since most business letters and
documents are normally 60 to 64
characters wide, the user cannot see
the actual document formatting on

RCA’s VP-3501 is a videotex
terminal which has no built-
in computing power of its
own. Instead, it connects
via a telephone to computer
natworks or other computers
and uses any television for display.



the Oshome's screen. While the Os-
borne’s screen does a horizontal scroll
if the user types beyond 52 charac-
ters, it's not the most convenient sys-
tem to use if you want to search for
something normally “off the screen.”

But for those who want maximum
convenience and flexibility in word
processing, Osborne has an optional
upgrade that provides an 80-character
display. While BO characters on the
small, internal screen is almost illegi-
ble, it appears “normal” on a larger,
plug-in monitor. The B0-character
screen also makes SuperCalc (perhaps
the most user-friendly Calc-type pro-
gram there is) even better, as it adds
at least three additional columns to
the display.

A serious inconvenience that can
affect the Osborne’'s use in an office
or other “permanent’” area is the lo-
cation of the connections along the
bottom of the front panel. The cables
come out right on the keyboard, or
they interfers with loading the left
disk drive or viewing the screen. For
those who have their printer or mod-
em connected at all times, it's an im-
portant point to consider.

Big and bright

The KayPro [I portable computer is
similar in external appearance to the
Osbome, and also comes with 64K of
RAM. It is housed in a metal cabinet
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Epson HX-20 is an attachd-case-sized computer with features such as a built-in LOD
display, & printer and a row of user-defined function keys, all shown above.

that weighs about 25 pounds. Owverall,
it's 18 in. wide x 16.3 in. deep * 8
in. high. The front cover is also the
keyboard; it connects to the back of
the main cabinet through the same
type of coil cord used for modem
modular telephones. On the back of
the cabinet is the carrying handle,
posts for wrapping the attached pow-
er cord, connectors for all standard
printers, a video brightness control
and the computer's reset switch.
Although externally similar to the
Osbome, the KayPro [ takes a some-
what different approach to portable
computing. First, it is available only

in its latest version, which is double-
density, providing approxdmately
200K bytes of storage on each of twao
5%-in. disk drives. The price is
$1,795. Second, and more important,
it has a 9-inch, razor-sharp, 80-char-
acter, 24-line video display that takes
up almost the entire left half of the
main cabinet's front panel. (The two
disk drives take up the entire right
side.) Since 80 characters by 24 lines
is considered “'standard business’
width for personal computers, all soft-
ware provided with the computer—
and virtually all you might pur-
chase—will deliver optimum display
on the KayPro.

There have been several software
packages for the KayPro; the present

{Pigase twrn to page 160)

Osborne 1 opens up, revealing keyboard in the
cover (left). When set up, it has double-density
dizk drives flanking its video display. Also, the
urnit has all of its connection ports up front.
Modem (below left) is an accessory that can be
used with the Osborne,



The Flymouth version of the
front-wheel-drive minivan will
be the Voyager (top, next to
full-size van) and Dodge will
be named the Caravan {right).  FM photos: Vie Huber




hrysler’s T-115 minivans are

going to revolutionize family

transportation. The T-115's
importance as an idea and as a well-
executed design will be felt by every
automaker who sells cars in this
country. When Chrysler introduces
its "84 T-115s, Plymouth will mar-
ket it as the Voyager, Dodge as the
Caravan. You'll be able to buy these
vehicles as five- and seven-passenger
“family wagons,’ as two-seater vans
without benches behind the front
buckets and as a driver's-seat-only
commercial van.

But before we go into the T-115's
engineering features (T-115 was
Chrysler’s early code name during
development), let’s drive it.

First of all, it doesn’t feel like
you're piloting a big, conventional
van. In most vans, yvou sit up high,
and you're keenly aware that the
only thing between you and the bugs
is a pane of glass and some sheet
metal. Each time ['ve driven a van—
be it a Vanagon or an Econoline—['ve
felt more like a trucker than an auto-
maobile driver.

Chrysler's T-vans simply feel more
like cars than vans. A lot has to do
with the stubby hood out front. The
seats don't hike you way up in the
air, and the carlike steering wheel
position doesn't leave you feeling
you're driving a school bus.

The tall roof and slender pillars
provide excellent vision in every

direction, and you're not left won-
dering when you're going to back
into a lamp stanchion or parked car.
(Dodge's commercial Caravan lacks
rear side windows.)

Driving down the road, the fwd
Voyager and Caravan ride, sound
and handle essentially like cars, The
two prototypes [ drove were quiet
and smooth-riding. There was no ap-
preciable wind noise and none of the
pitch that's so common in normal
vans. The T-van positions the front
seats several feet behind the front-
axle centerline.

| found the automatic version
more satisfying to drive than the
five-speed transmission. Ordinarily
I prefer vehicles with manual trans-




Because of its front-wheel-drive arrangement, Chrysler T-van has a flar cargo floor. The sliding side door makes enory and
exit a good deal easfer. The van will have a variety of seating arrangements and will be able to carry as many as seven people.

missions, but not this time. The auto-
matic Voyager family wagon 1 drove
used the 2.6-liter Four (made by Mit-
subishi), which has 22 foot-pounds
more torgue at 1,200 fewer rpm than
the standard 2.2.

This, plus the five-spead’s higher
diffarential ratio (2.56 versus 3.22),
resultad in noticeably faster accelera-
tion from the 2.6 automatic. Not that
either engine leaves the T-115 fesling
sluggish, but the 2.6 with automatic
has a definite edge over tha 2.2 five-
spead. (By the way, the 2.2 with the
four-spead, available in van and com-
mercial applications only, would prob-
ably give a better compromise be-

tween acceleration and fuel economy
than either of the two other engine'
transmission combinations.)

In terms of handling, the 60/40
weight distribution again makes the
T-115 feel like so many fwd sedans—
fairly nose-heavy, with understeer in
very hard cornering but no quirks or
surprises in normal use. The only crit-
icism I have of the T-van's steering is
its fairly wide tuming diameter—d41
ft. curb to curb.

The relatively soft suspension isn't
sat up for hot-dog maneuvers. This is
not a slalom car. If you drive the
minivan as intendad, you'll be more
than satisfied.

Chrysler will make a heavy-duty
GVW package plus wider tires option-
al. The GVW package raises payload
capacity from 1,200 to 1,700 pounds
through a change in springs and
shock valving.

Space efficiency

What makes the T-115 attractive is
its size. It's neither too big nor too
small. Seen from above, the minivan
covers roughly the same shadow area
as the Aries/Reliant K-car.

Chrysler emphasizes that the T-115
is not a K-car derivative, but that's
true only to an extant. It shares the
K-car's engines and transaxles but not
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sheet metal. Front suspension is simi-
lar. The T-115 has a flat floor and,
since the van stands nearly a foot tall-
er than the K-car wagon, it has a lot
more room inside. Specifically, with
both rear benches removed, the T-van
boasts an interior volume of 125 cu.
ft. And that's all usable space. Com-
pare that with 201 cu. ft. in the VW
Vanagon.

Chrysler engineer Bruce U. Bene-
dict, the T-115's program manager,
told me that his team started with the
T-van's external dimensions and tried
as hard as possible to incorporate
maximum interior space. This meant
keeping doors and walls thin, setting
ground clearance at a low 5.4 in., and
raising the roof a foot above the K-
car's. He insisted that the T-van be
able to carry a 4-ft.-wide sheet of ply-
wood between its rear wheelhouses.
The cargo floor measures 83.9 in.
from the front seatbacks to the lift
gate.

For family use, there are two seat-
ing plans. The five-passenger version
has a three-place bench anchored
36.1 in. behind the front buckets.
That configuration gives about 5 in.
more legroom in the second bench
than in the seven-passenger version.

In the seven-passenger, family
wagon, the second bench provides

NISSAN AMBIVAN

GM MINIVAN =
(UNNAMED)

Toyata's aero-slick Model-F van is a one-box design that can hold eight people. The
van went on sale in Europe last fall and might make it to the United States.

space for only two riders, with a
walk-through aisle alongside the slid-
ing door on the far right. The third
bench is full width between the
wheelhouses, again with seating for
three.

Now here comes the intriguing
part. If you want to convert the sev-
en-passenger wagon to a five-seater,
you take out the close-coupled. two-

place center bench, quick-release the
three-place rear bench, and replant
the rear bench in special floor fixtures
that allow more legroom in the new
position. In other words, there are
two sets of seat-mounting fixtures in
the van's floor, both for the second
bench. Where you place the center
bench depands on whether you in-
{Please turn to page 182)

FORD M-VAN

Nissan's ‘84 Ambivan will carry six
people and be powered by a 2.0-liver,
four-cylinder engine, It has a unique
sliding door without a B-pillar on the
passenger side. Ford's M-van will be
rear-drive and will carry up to eight

people. It will supplemeant rather than
replace the current full-sired Econoline

vans. GM's eight-passenger van will use

existing X-car powertrain. The GM van
may also use a 2.5-liter V5 engine.

PFM ar: Mark Stehrenberger
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more critical than ever before. Our peim e ¢
tests show that new pivoting arms and B s imsslpmrm s
linear-tracking types can do the job. true tracking, it will

automatically correct
its own tracking forces.
BY HANS FANTEL

MITSUBISHI LT-10V
Linear Tracking

The Mitsubishi LT-10V uses
linear tracking and is
specifically designed to
play standing up. Dual’s
C5505-1 has a special
[Nera-Light-Mass (LTLAL)
tone arm and a premounted
cartridge. The Sansur P-M7
is a linear-tracking turn-
table which has program-
mability and, with a Sansui
fape deck, automatic cueing.
Denon‘s DP-11F uses special
arm (see detail above) to
cut down on mistracking.
Kenwood P-8 is a linear-
tracking model designed to
stand up on a narrow shelf.
Like the Sansul, 1t will

offer automatic cusing
with a Kenwood tape deck,

DUAL C5505-1
Pivoted Arm




earing up for the digital com-

petition, conventional records
and turniables are currently going
through some significant changes.
More sound is packed into record
grooves by computer-guided record
cutters. To track such records, with
their potent bass and shattering
loudness peaks, phono cartridges
are now brought close to their theo-
retical limits. But these new high-
performance cartridges can't live
up to their promise if tone arms

that hold them won't “play along.”’
So, with one development push-
ing the next, a lot of engineering
artention now centers on tone-
arm design.

The challenge is being met in two
ways: first, by refining the conven-
tional pivoted arm and, second, by
use of the linear-tracking arm. PM
checked out both approaches, test-
ing five new turntables and their
tone arms.

The most dramatic departure in

recent tone-arm design is the linear-
tracking arm, sometimes also called
a radial arm. Unlike conventional
arms, these linear models do not
swing across the record, swiveling
on a pivot. Instead, the arm slow-
ly crawls across the record in a
straight radial line, inching its way
from the outer grooves toward the
label. This reshuffles the whole ba-
sic geometry of groove tracking,
eliminating what is known as the

{Plsase turn to page 135)

KENWOOD P9
Linear Tracking




When this hydrofoil attachment lifts your board
out of the water, you'll outrun the wind.

1

At
. ‘J

A sailboard with a hydrafoil B w2
mourntted underneath lifts out of i
the water and picks up speed. =



indsurfing, the most explo-

sive sailing sport to hit the
beaches, is about to experience a
new lift. Already more than a mil-
lion of these challenging watercraft
are in use all over the world. Now
there is a new hydrofoil accessory
that will allow sailboards to travel
literally faster than the wind.

The dramatic new hydrofoil ap-
pendage, which promises even
maore spectacular sailboard records,
was developed by Prof. Sam Brad-
field of the Dept. of Mechanical En-
gineering at the State University of
New York at Stony Brook, N.Y., and
an engineering student, Neocles
Athanasiades, who is also an air-
plane pilot. The add-on looks like a
miniature, canard-winged airplane
attached to an underwater strut,
and slips into the center dagger-
board slot of the board. Bradfield re-
ports that, as the board picks up
speed, the underwater foils lift

{Please turn to page 161)

Whar. we have here is a windsurfer
built for nine—vyes, nne—using
the modular Shark System Board and a
few exira pieces.

The basic Shark System is a three-
piece board held together by tierods and
bolts. The board can be disassembled in
about five minutes and fits inside your
car. The basic board can also be assem-
bled without the 4-foot center section for
wave surfing. An optional 13Ve-foot-long
section, with mounting points for two

sails, is also available. This allows the
basic board to be used in three different
configurations—sailboard, tandem sail-
board and surfboard. What you see
above is a super stretch Shark with four
tandem sections and the normal center
section screwed between its prow and
stern. The result: windsurfing fun for
large families, choral groups, or baseball
teams.

It's from Shark Wassersportgerite,
Bassum, West Germany,

When disassembiled (left). Aquafoil is entirely portable and can be transported to
the surf on a car roof, Assembly (right) can be completed in three minutes.

Sailing in small waves (balow, right) can be a thrill, too. There's always an exhil-
arating rush of freedom as the sailboard lifts out of the water (below, left).
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PM OWNERS REPORT:

BY MICHAEL LAMM west coast epmor

ANMC RENAULT
ALLIANCE

i:,‘"mgiﬁ»i g~

LLIMHCIES LINE

i o really rides well,

soaks up highway bumps.

NEW YORK APPUANCE TECHMCIAN

(i

J wﬁﬁcw Wett m
%ftd.» Mmff

C OISR RILERSE

Half American and half
French, the Alliance is
one of the best built cars.

to the current low walue of
the French franc against the Amer-
ican dollar, the AMC/Renault Alliance
enjoys a nice price advantage over a
number of imports. Right now, the Alli-
ance's $5,595 sticker beats the Toyota
Starlet by $203, the Mitsubishi Tredia
by $944, and the Nissan Stanza by
$1,404.
Everything except the Alliance's en-
gine and transaxie is made in Kenosha,
Wis., in a plant that used to tum out

74

v

IFERATOR

|

Nash Ramblers. American Motors and
Renault spent $100 million to modem-
ize the Alliance plant, and the car is

Haspfmb.l'u cockpit comes with lots of
gauges, console, thick steering wheel

UTt looks expensive, but +fs
not priced that way.’

GECORGIA AIRLINE AGEMNT

it

assembled by members of the United
Auto Workers—so the Alliance is not
quite an import and not quite a domes-
tic.

0ld prejudices die hard. Anyone old
enough to remember the name Nash
can recall that past Renaults haven't
won plaudits for quality or service.
However, when we surveyed owners of
the Renault Fuego (page 153, January
1983}, we found them impressed with
that car's workmanship and reliability.
The Fueqo, though, is put together in
France. What about the American-
made Alliance? How well is this one
built?

Very well, indeed, according to the
owners we surveyed. “Everything
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A NATIONWIDE SURVEY BASED ON 1,511,970 OWNER-DRIVEN MILES

works,” said an Illinois bookkeeper,
“and I've never had any problems at
all.” A Michigan transit supervisor sec-
onded, “"Very solid car; exceptional
guality.” An Ohio stationary engineer:
"Doors shut tight, no wind noise, no
orange peel, no rattles. The Alliance is
what the VW Bug should have be-
come!”

In all, nearly 60 percent of our
respondents rated the Alliance's work-
manship excellent. That's a high figure
for any car and considerably above the
norm for U.5.-built models. Actually, a
whopping 93.4 percent rated workman-
ship good to excellent. That's 10 points
above the Lincoln Continental and 23
points over the Trans Am. It's also

POPULAR MECHAMICS = JUMNE 1983

e

" Woll frede, comfatalie,
WMM Wﬁwww

ARZONA CVIL ENGINEER

The 1.4-liter engine is rated 56 hp. Some
owners thought the car needed more.

i

“Tunse chadd Lok

MNEW YORK ELECTRICAL ENGENEER

FM photos: Bill Ashe

slightly higher than the Fuego's score.

Quality, though, wasn't the big rea-
son people bought the Alliance. A Flor-
ida accoumntant hit the nail on the head
when he wrote, ‘Great gas mileage
from an attractive car.” Economy and
styling came in first and second as pur-
chase motivators,

Interestingly, the four-speed manual
gearbox seems to give better gas mile-
age than the five-speed (although not
much), while drivers with the automat-
ic grumbled a little that they weren't
getting the mpg they'd expected. We
can't explain the four- versus five-
speed discrepancy, but it's common for
micro-engined cars with automatics to

{Please turn 1o page 165)
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OMEGA C-700
ENLARGER

VIVITAR
INSTANT

SLIDE
PRINTER

TP

Wich the Vivitar printer. you

can make codor prints without
o limedidugbbpred| | OMEGA COLOR
tation, but you'll get high-
guality prints without the need
for an enlarger or additional
egquipment. The Kodak and Nford
printmakers require darkroom
facilities including an enlarger
such as the Omega C-700. To use
the Cmega for color wark, you'll
need the Color Print Outfit
at right. Seen (from top to
bottom)} are compressed-air can
for slide cleaning, color filters

KODAK EKTAFLEX
MODEL 8 PRINTMAKER

Dacthro
COLOR PROGISE ,



HOW TO MAKE

PRINTS FROM

SLIDES

You don't need a professional darkroom to take
colorful slides and turn them into beautiful, full-color prints.

BY FRANK LUSK M photos by the suthar

f you shoot most of your pictures
on color slide film, you probably

have prints made of your favorite
slides. That used to be costly and
time-consuming, but new processes
and materials have made it possible
for photographers to produce their
own quality color prints economically
and quickly.

No darkroom needed

The Vivitar Slide Printer produces a
high-quality color or black-and-white
print from a 35-mm slide in a matter
of minutes. With most or all of the
features found on units costing far
more, the Vivitar is a real valus.

The unit contains a small automatic
flash with manual adjustments of up
to one f-stop under and one-and-a-
half stops over for greater control of
exposure. The flash exposes Polaroid
coler film held on a carrier atop the
unit. The Polarcid pack film accepted
by this unit yields prints 3% * 4 in.

The copied image must be cropped
slightly to fit this format. An illumi-
nated window is provided to preview
the slide so you can decide which end
to crop. A built-in timer beeps at 35
seconds and again at 70 seconds, the
times required to process black-and-
white and color films.

You can make a printable b & w
negative using Polaroid’s Type 665
Positive-Negative pack film by simply
rinsing the goo off the negative in a
stream of 70° F. water. For color cop-
ies, Polaroid’s new extended range
(ER) Type 669 color film is recom-

POPULAR MECHAMNICS = JUME 1983

meanded, but Types 108, 109 and 668
color-pack films will also work. A

2 ¥ 2-in. color-compensating (CC) filter
may be sandwiched with your slide
using a filter holder.

Color printing from slides

If you have tried your hand at b &
w printing, you nead only a small ad-
ditional investment to get started in
color printing. Most enlargers suitable
for b & w work, such as the Omega
C-700, may be upgraded for color
work by purchasing a set of color-
printing filters.

An enlarger equipped with a di-
chroic lamp house is a good invest-
ment and offers built-in filtration,
greater light output and sase of oper-
ation.

Depending on your choice of print-
ing materials, you'll need a printmak-
er such as Kodak's Ektaflex or liford's
processing drum. The timer, graduat-
es and thermometer used in b & w
work also are needed. A can of com-
pressed air for slide cleaning is a
miust.

How to make a print

The first step in producing a color
anlargement is to select a colorful,
sharp and well-exposed color slide.
Place your slide in the enlarger and
adjust the enlarger’s height to
produce an 8x 10 print.

Next, following the paper manufac-
turer's recommendations, insert (or
dial in, if your enlarger has a dichroic
lamp house) color filters into the en-

larger. Make a test print by gradually
uncovering the projected image while
the paper is being exposed. This will
produce a print exposed in steps of
60, 50, 40, 30 and 20 seconds, for ex-
ample.

Process the print in its appropriate
chemistry. The color will probably be
awful, but you should at least know
the basic exposure needed to produce
an 8% 10 print. The changes needed
in your basic filter pack may be esti-
mated by viewing the correctly ex-
posed portion of the test print
through whatever color or combina-
tion of filters it takes to make the col-
or of the print look right.

Make another print using the ad-
justed filter pack, keeping in mind
that an adjustment in exposure may
be necessary to compensate for
changes in your filter pack’s density.
This second print should be in the
ballpark, but a few more attempts
probably will be necessary to fine
tune your basic exposure/filtration
combination.

Color print calculators can be cost-
ly. However, an inexpensive axpo-
sure-filter calculator, such as the one
shown (by Omega), can pay for itself
quickly in time and material savings.
They generally cost under $20 and
are compatible with all popular print
Processes.

Since every slide is different, mak-
ing a contact print of all possible
printing candidates will provide you
with lots of useful information. Simply

(Flpase turm to page 137)
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From dim coach lights to
the 150,000-candlepower
flamethrowers of today,
headlights have stopped
us from going bump in
the night for 90 years.

BY MICHAEL LAMM

WEST COAST EDITOR

Aummubile& before about 1902
usually came without any
lamps at all. Lamps were accesso-
ries, and owners paid extra for
them. From 1892 to 1802, cars that
did have lamps carried either the
one-candlepower variety (actually
powered by one candle) or used

kerosene, oil or carbide fuel.
From 1902 through the early
teens, big carbide brass headlights
(Please turm to page [52)

FM photos by the author
All photos taken at Harrah's Auvtomobdbe Musewm,
Reno, Nev
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The 1904 Cadillac sported kerosene
sidelamps and acetylene headlamp.

This 1882 FPhilion lamp was carried
over from horse-drawn carmiages.

Dietz made this kerosene headlamp
for curved-dash 1804 Oldsmobile.

Solid-brass acetylene lamp by Fhare
was on 1901 Panhard-Levassor.

The 1912 Speedwell was one of first
cars to have alectric headlight.

In 1814, PFierce-Arrow i[ntegrated
light into fenders and set a trend.

No-dazzle lens by Macbeth-Evans of

Pittsburgh was on 1920 Argonne.
L s _- \'n. "

Always at the forefront of technalo-
gy, Duesenberg fitted a flat Ayan-
Lite with two bulbs in 1827,

Packard repeated the theme of the
grille in the headlights in 1932

In 1933, faired-in headlight was still
a styling cue of Pierce-Armow.

The milestone 1934 Chrysler Air-
flow faired headlights inte fenders
for better serodynamics.

1 2 The ‘36 Cord 810 had first pop-up

headlight worked by crank on dash.

The 18937 Ford pushed the headlight
back into the car’s fender and contin-
ued the body line at bottom.

Center lamp on the 1948 Tucker
turned with wheels to light comers.

The fencing-mask stone guard on
1853 Corvette gave the car the rakish,
sparty image Chevrolet wanted.

In 1954, the Hudsan [ltalis festured
fake scoops above the headlights.

Packard used five-pound bezel in ‘57,
when excessive chrome was standard.

'8 In 1963, Chrysler tried to make tur-

bine car look futurisdc and sur-
rounded lights with something that
loocked like a jot's exhaust tube,

1 9 Buick Riviera stacked lights in ‘65 and

used a flip-open, clamshell cover.



Build Your Kids This
Pop-Top Desk

Flip the top up to any one of the angled positions and your
youngster has a tilted drawing board. When the top is
flat, it’s a table. Bonus: Plans for building the chair.

BY ROSARIO CAPOTOSTO

Design includes a swing-out tray, two
drawers and pencil-stop to keep supplies
from rolling or sliding off the desk top when tilted,




are is a sure way to involve young-
sters from 3 to 10 in crafts and
hobbies. The PM Pop-Top Desk boasts
a tilting top that can be positicned to
suit the activity at hand—from flat for
jigsaw purzles and games to a steep
pitch for working on paintings.
Though we sized the original desk to
suit the above ages, you can increase

BRACKET-Z
[2LH. 2RH|

DETAIL

USE PORTER-CABLE (NG 43407)
1M47-RAD. ROUNDING-OWER ROUTER
BIT O ALL EXPOSED EQGES

o . o

the dimensions proportionataly to meet
the needs of teen-agers or adults, if
desired. All will delight in using this
functional piece with its generous stor-
agaforsupphaaumd!nmﬂ:snndhﬂ:-

ﬁnmswmy-mmu-ajrnnﬂmleﬂ.pm-
vides easy access to small items which
must be kept handy. Two roomy draw-
ers and the storage compartments

Though small in size, PM’s Pop Top
Desk has storage space galore. We
even utlized area beneath chair seat.

under the tilting tablatop will hold a fair
amount of art supplies, games and oth-
er things. The compartment under the
hinged seat adds even more storage
space.

A roll of 18-in.-wide sketching or
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E

boring screw pilot holes.
Square is positioned to ensure accuracy.

newsprint paper conveniently feeds out
of a slot in the front apron. It should be
noted that 18-in.-wide sketching paper
in rolls is commonly available at art
supply stores. Newsprint is usually sold
in 36-in.-wide rolls. If you opt for the
less expensive newsprint, you can buy
the wide roll and cut it in half on your
band saw.

The prime consideration in designing
this desk was making certain the tilting

the opening for the swing-out tray. Use a
sabre saw for the short end cuts.

FReassembie table and bore screw holes in
legs and stretchers. Mark the pieces to be
shaped with comer-round bit.

top was safe. Folding metal brackets
and adjustable lid supports which
require forceful tightening were ruled
out because of the possibility of acci-
dental slipping which could crush a tiny
finger or hand. The novel and positive-
holding four-position, tilting-top sup-
ports contrived for this table do the job
nicely and safely.

The top is elevated by lifting it at
back center with one hand until the

TE" RAD

N\t 7e

rr-l.lE"

14.14“--.—--]

IR o
2.2
Y, 4 i

¥
sEr EAD\—\"

LEG DETAIL-A

5716 x 3B RABBET
fALL FOLIR SIDES|

CHAIR

Use a V-groove router bit to bevel paper
slot edges. A wood block clamped to base
accurately guides the router.

Insert hardwood dowels in end grain ro
give hinge screws better holding power.

desired notches in the supports flop
into place. The crossbar between the
supports facilitates lowering the top:
One hand can pull out on the bar to dis-
engage the supports, while the other
hand holds and lowers the top.

Another safety feature is found in the
drawers: They can't be pulled out of
their compartments accidentally. The
drawer stops consist of two 1Y-in.
common nails with the paints blunted.
They're dropped through holes above
each drawer. The drawer backs strike
these projecting nails and effectively
stop when contact is made.

Construction

Common No. 2 grade pine carefully
selected for small tight knots and Y&-in.
MDO plywood as well as '4-in. lauan
plywood are used for this project.

MDO is Medium Density Overlaid fir
plywood. It has a tough, smooth, resin-
coated surface which can be cut with-
out splintering; it is especially well
suited for painting. In addition, this
material has better quality inner plies
so you won't have the usual problem of
large voids, which are common in ordi-
nary fir plywood. It's a bit more axpen-
sive, but well worth the difference. Be
sure to order 5/2/5—surfaced two
sides.

Cut 1x6 boards to size for the fromt
and side aprons, then cut 4 ® 5%-in.
rabbets on the inside bottomns. Lay out

(Plaags tiirm to page 153)
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HARRY WICK

WORIKKSHOP
MINICOURSE

More about
dowel joinery

Last month and in April, we listed the
basics for working with dowels. The
point I like to impress on beginning
woodworkers is that the best way to
gain experience with dowels is 10 work
with them. This means that you should
spend a couple of bucks on a few
lengths of dowel and common pine for
testing and practice,

The easiest way to explain about
working with dowels is to take the
exercise step by step. recipe fashion.
What follows is condensed, of course,
because of space limitations. But good
shop habits are spelled out.

1. Invest in a quality doweling jig.
Don’t be tempted by economy models
or so-called new and better versions.
Every woodworker I've ever worked
with uses a guality doweling jig. Once
you buy the jig take time to read
instructions and practice

2. When laying out for and boring
dowel holes, always clamp the work-
piece in a vise and use a sguare and
very sharp pencil. or an awl. for mark-
ing the points (o be hored,

3. Always use a depth stop of some
sort on your bit if you intend 1o bore the
various holes with different bits (in-
stead of using a combination bit like the
one shown at right). If you do use sev-
eral bits, start boring with the counter-
bore (the largest) hole first. Then, fol-
low with the shank bit and. finally, the
pilot bit. If you bore the holes starting
with the smallest diameter, you'll lose
center and it will be impossible to drill
an accurate counterbore hole.

4. After boring holes in both edges to
be joined make certain yvou clear all
shavings from holes. Apply a scant
amount of glue to one half of all dowels
and insert them into the holes in the
edge of one board. Before applying any
glue to the board edges. line up the two
boards to make certain the dowels will
enter their mating holes, Occasionally,
one of the holes can be off a slight
amount—even Y. in. can stop that
dowel from entering its hole. When this
happens, use a sharp knife to trim the
offending dowel. This is a professional
stunt that saves aggravation and wast-
ed materials. ™
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DEPTH MARKS

— DNVVEL

—— SHAMNK

PLOT

A

@ﬁ:} C
i TAFEREDR

FPECORATIVE
POWEL BUTTOMS

POWEL
FLUG

These are the types of dowel plugs that
you are most likely to use: A and B are
decorative; C, the tapered plug, is tapped
in tightly, and then sanded flush.

Combination bit (top) lets you bore a hole
exactly to suit the screw and task. Vari-
ous parts of the bit—and the function
each performs—are shown in drawing.

e
i
S "._‘.

347 AND
LARGER

SHORT

LENGTHS TETAND 38 i

Author's method for keeping his doweal
inventory organized: Remove both ends
from coffee can and drill a8 hole on side of
the can to permit fastening it to wall with
a8 screw. Paint finish is optional.
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Here's a guide that helps you analyze the symptoms
of paint failure and tells you what to do about them.

BY JOHN H. INGERSOLL

- 3
LA ol

The majority of paint problems are caused by meisture. Originsting inside the house, —Y T
moisture absorbed by this window frame has lifted the paint. To correct the problem 1'.r. . LHTEK MDNDNEI
and save hours of scraping and repainting, venting is needed. -
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Elactron micrograph (laft) shows
oil-base primer applied to wood
at a magnification of 120x. Dlus-
tration (far left) clarifies data
shown in photo. Contrary to pop-
ular baliaf, oil-base paints do

not penetrate wood deeply, except

when surface is highly porous.
Instead, primer molecules vir-
tually fuse with wood molecules
at lumber surfaces, a process
called “adsorption adhesion.”
Tha wood surface must be clean.

Oil-base topeoats contain mare
pigment and less oil per unit of
volume. Because of the reduced
level of oil molecules, adsorption
adhesion bonds occur less fre-
quantly—the consequence being
that finish paints, whan applied
to bare wood, form a brittle coat
that cracks and peals sasily. A
topcoat by itself, lying on sur-
face, is held together by forces
similar to magnetic forces that
bind malecules rather weakly.

When you apply an ocil-base top-
coat over an oil primer, the
extra pigment in the topcoat
becomes strongly bound to the
primer coat, as shown. The two
paints "mix"” by a process called
“molecular dispersion,” in which
rows of surface-paint molecules
move through groups of primer
muolecules, interfocking with
them. Primer gives topcoat tight
grip on wood surface by means
of the adsorption adhesion bond.

FPigments are soluble in wood, so
wood stain—which is langely
pigment—goes deeply into wood.
The same is not true with oil top-
coats bacause oil dominates the
muolecular interactions. Micro-
graph (left) and illustration

(far left) show almost total
penetration by stain. The stain
molecules do not bond with wood
malecules; they intermix through
malecular dispersion. Topcoat's

dispersion is with primer—not wood.

The latex paint molecules are
mers"” &5 evaporation oocurs. A

monomer is 8 ane-molecule unit; &
polymar is 8 many-malecule chain.

Contrary to common belief, when
latex is in the monomer state
{wat), it penetrates relatively
deep into wood pores. In polymer
state (dry), its chemical nature
does not change. Latex does not
break down; weathering ap-
pears as slight peeling.

are rarely as simple as they
seam, and exterior house painting
is no exception. Most nettling is when
vou have a problem that apparently
can't be solved by ordinary means. It's
frustrating because what seems to
work for others won't work for you.
We've compiled gquestions and an-
swers about the most frequent house-
painting problems so that you can leamn
about the methods that work best.
Last spring, | scraped every
B speck of defective paint from the
siding on our house, then primed and
painted with a high-quality topcoat. By
November, the new paint had blis-
tered. My neighbor painted two years
earlier and his house remains in pris-
tine condition. Why?
Cut open some of the paint blis-
®igrs. If bare wood shows be-
neath, it’s almost certain that you have
a moisture problem. Check the venting
on your neighbor’'s house and compare
it with your own. Does he have a sta-
tionary attic vent? Has he installed
vents in the siding? Good wventing
allows moisture to pass to the outdoors
from inside a house before it can pene-
trate the siding and lift the paint. As a
further precaution, use paint on interior
‘walls that is rated as a vapor barrier.
Also, make sure caulking and flashing
are sealing out leaks.
0 Why is it that paint sticks to
" avery surface on our house
except undermeath the eaves?
There is probably no vapor barri-
® or behind the eaves sheathing.
Installing one or venting the eaves will
preserve future paint jobs. Another
possible trouble source is airbome dirt
and dust particles carrying natural and
industrial salts which lodge behind the
sheathing and affect the paint bond.
After scraping and sanding the eaves,
scrub them with detergent and let them
dry thoroughly, then prime and paint,
We can't keep paint on our sea-
¥ gide home. What's the reason?
A Salt trapped beneath a new coat
B of paint attracts moisture from
the inside of the house, which, in forc-
ing its way out, takes the paint off the
siding. An effective way to dislodge salt
is “water blasting”—using a high-
pressure sprayer to hose down the
house. The equipment can be rented.
After allowing surfaces to dry, apply an
oil-base primer thinned by 25 percent
to give it a chance to soak in deeper.
O While washing down my house
¥ to prepare for painting, [ found
the dirt came off but the mildew didn’t.
1 know this will destroy the new paint
soon. What should I do?

Micrograph photos: Monroe Yoder

Laad photo: Red Davil

Black and white photos: Benjamin Moore Paints
FPhoto of stone house by the author

Consultant: 5.1, Chang
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PAINT SURFACE DEFECTS —

Blisters, such as these shown at close
range, are usually caused by moisture
orginating inside house, As moisture
evaporates, it lifts off paint.

Bt A g B T2

Alligatoring, shown above, is a defect
caused by building up too many layers of
paint. Ol paint is particularly susceptible
to alligetoring because it oxidires condn-
ually and eventually grows brittle. Take
the time to remove paint down to the sub-
strate (bare surface) by screping, sanding
or chemical means.

r..!

-

While flaking and peeling like that shown above may be caused by moisture, there are
othar symptoms to look for. Highly resinous wood will shed paint like water. If some
paint remains beneath a peeled layer, the topcoat may have been incompatible with
the primer or the remaining layer may have been too glossy or dirty.

It's often hard to distinguish mil-
B dew from ordinary dirt—both
appear as dark stains. To test a spot,
dab at it with a bleach-soaked rag. Ifit's
mildew, it will fall off. The best all-pur-
pose washing solution for paint prepa-
ration is made with *4-cup trisodium
phosphate, ‘4-cup household deter-
gent, 1 gquart bleach and 3 quarts of
warm water,

Be particularly careful in choosing
your detergent—those with ammonia
can produce a toxic gas when combined
with bleach.

0 from white window

® trim is ruining the appearance of
the brick veneer on our home. How can
the stains be cleaned off and how can

we prevent them from recurring?

A Start by scrubbing with deter-
® gent and water. Then use a muri-
atic acid solution to get at the tenacious
chalk. If this doesn't work, ask a pro to
try a light sandblasting. To prevent the
condition from recurring, use an oil-
base enamel or a latex on the window

rim.

Q We've scraped, wire-brushed
® and power-sanded flaking paint
from our garage in preparation for
painting, and stll, in some spots, we
can’t get the paint off. What do you rec-

ommend?
If paint is hanging on that tightly,
® don't remove it. Sound paint will
not interfere with the bond of the new
paint. If your idea is to remove all the
(Fiease tumn ta page 140}

High levels of resin frequently present
in wood siding will prevent paint
from adhering to the surface. The resin
often acts as a solvent for the paint,

The pine siding shown in the photos
below pecled every year or so, no matier
wihat kind of paint or undercoatl were used.
The problem is due, at least in part, to
high-resin content. The dark streaks in the
bare spots are a sure indication of the
presence of resin.

Recantly, [ learned of a method for deal-
ing with this problem that [ think will lick
it. The technique is interesting because it

PM photos: Walver Bunon

A Master Craftsman’s Method For Dealing With Peeling Paint

uses glue in a way not many of us have
considered.

First, scrape off all loose paint. For a
really smooth finish, feather the edges of
the remaining paint with sandpaper.

Mext, coat the bare spots with a solvent-
or lacquer-base glue. Apply a smoath, thin
coat. Extend the coat a half-inch or so bver
the edges of the remaining paint.

Allow the glue to dry for at leas: 24
hours. ¥You may notice some softening of
the existing paint, but it will reharden
when the glue is dry.

After the glue has cured, apply a prim-
er, either oil base or latex, then a compat-
ible topcoat.

Step 1: Scrape off all the peeling paint;
feather the remaining edges smooth.

Using glue as a sealer works well, not
only for resin problems, but for moisture-
related and staining problems. Most sol-
vent- and lacquer-base cements are virtu-
ally clear and leave only a shight amber
tinge. They're also good for putting pro-
tective coatings on canvas, metal and
leather. White wood glues cannot be used
as sealers because they have a water
base.

If there are only a few peeled spots to
seal, a half pint of glue should be suffi-
cient, For about $3, the half pint will cover
roughly the same area as a quart of ordi-
nary primer, since the glue is applied in a
thin coat.—Walter Burton

Step 2: Use thin, even coat of glue on
any bare spots. Overiap the paint edges.

Step 3: Allow glue to dry 24 hours, and
then apply primer suited fo topcoat.
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LIVING GUIDE

You can make your home and % el e
yard the most appealing in the o | gy Zell Rl EEES,
neighborhood with our great SN ] o
ideas for the summer season.

e
4 RALANCE BEASE
B LOMG » o

SEE DETAL A

By

9 Original plans make our yard
games better than the playground.

Rl Trr L 2
H L T

1 Fences—the sure way o
gain privacy, whilae
adding charm.

3 PM answers 17 tough home-
owner guestions on masonry

problems.

& FEasy-to-build furniture makes your
patio a vacation retreat.




John Deere owners last longer.

Once a John Deere owner, always a John Deere owner. Or so it seems.

Bill Hendrickson, for instance, has been riding his 110 Tractor since 1965.
And when he does eventually replace it, he, like most John Deere tractor owners, will
probably stay with John Deere.

But that’s not surprising when you know how they're built.

Even the smallest John Deere lawn and garden tractors have features like solid
steel frames and cast-iron axles with heavy-duty spindles and bearings. Their depend-
able 4-cycle engines, ranging in size from 10 to 16 hp, are enclosed and isolated for
a smoother, quieter ride. And John Deere offers dozens of durable power-matched
attachments including center-mounted rotary mowers with 38- or 46-inch cutting widths.

John Deere lawn tractors also have a loyal following. With five models to
choose from, you can select mowing width, drive system and power size from 8 to 16 hp.
All feature electric start, smooth 4-cycle engines and efficient deep-tunnel mowers.
And all offer year-round performance with optional front blades, snow throwers, dump-
carts and rear baggers.

John Deere also builds top-quality riding mowers. The 5-speed 68 has an 8-hp
synchro-balanced engine; a 30- or 34-inch rotary mower; and a shift-on-the-go,
gear-drive transmission for greater durability.

In fact, the John Deere 68 may be the finest rider you can own. Just ask any
of the folks who do.

For more information or the name of your nearest dealer, call 800-447-9126 toll
free (800-322-6796 in Illinois) or write John Deere, Dept. 50/59, Moline, Illinois 61265.

4. | Nothing Runs Like a Deeré




COuntry

Fences That
Protect Your Yard

All the designs provide a visually agreeable
way to ensure privacy on your property.

fence makes a statement about
you and about how you see your
home. Today, the variety of fence treat-
ments offers you a vast range of attrac-
tive expressions.
E“maﬂ?ﬂ fw are p ‘“‘
pas for special uses. How .
t you make depends on mﬂg
al design features, including the
g m:n'ufﬂnm height, the open-
A low split-rail fe o
dafi ing an area more than o :
it. A 4-f. fence with picksts spaced 3
in. apart and fited with a decorative
gate says “look but don’t touch; you are
welcome to walk on the path.” An 8-ft.
stockade fence with a solid gate and
hﬂ"‘f hardware says “ne ing-"

Other aspects of fance design offer
her ways of expressi o
builder cares about. Painting a fence
white makes it stand out, accentuati
its protective it
fences recede visually. 5 a urllp min
front of a white fence highlights the
plants in a dramatic way. Dlavde aist
against natural color fences .
more casual presance. Use of ’hﬂpﬂi
pickets and tumed finials on f
creates a more formal atmn-“
sphere, while simpler elements have
the opposi \

Your range of design possibilities
usually set limits on how close you may
build a fence to streets and inte
ions, how high fences may be, mgmpﬂ_“

TYPICAL PICKET FENCE SHAPES

(15Q.=17)

POINTED
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1
OFFSET SAW-TOOTH

|
! It]

centage of fence surface that may be
solid, the type of security g
owed (that is, barbed wire, elactrifi- wa.
[:ﬂﬁDIl.'! IIIId. in some . ita Ema-
If you plan to arec ‘““ BeAN.
property line and cannot find the lot
markers, have a new s L
professional. Consult & et g
md[tM‘ e} lﬁﬁm.g oWnar-
Ship_ . g ovmr-
other possible djspm! ”mhﬂh:im -
Can causes hﬂt“ﬂ]:l nei HM?WIEE
neighbors are mﬂhhm oo
your property lines, it may lbumsm i
interest to contribute half the cost in
ler to have some s ibout .
and maintenancs.
e o ES CorNin 4 US. Seecos
have been % M

I
DOUBLE SAW-TOOTH

CIRCLE-TOP




Trallis arches can be cut from 2-in.-thick lumber and glued
up in sections. Closely spaced pickets provide privacy.

Mortised into posis, 4 xds set corner-up serve as fence
rails. The double gate opens onto a wide garden path.

Ommate pickets can be cut from 1x4s with sabre saw,
nailed to back edge of top rail and toenailed at the base.

Rough-sawn pickets amre staggersd on opposite sides of the
stringers in order to give privacy with an open feeling.

The center panel of this gate could be made from tongus-
and-groove V-joint millwork and framed with 3 stock.

S




and plot your fence on it. Also draw an
elevation view (as if looking at the fence
from straight on) of a typical section of
the fence and a detail view of the gate.
These drawings will help you to est-
mate the required materials with great-
&r accuracy.

PM photos: Mos. 1, 3, 5: George Talournis:
No. 2: Molly Adams; No. 4: Derek Fall

Lumber selection is an important
consideration. To decide on the best
lumber for a particular fence, weigh the
durability of the various types and their
compatibility with the desired finish. If
you plan to have a fence installed by a
contractor, agree on lumber species
and grade beforeshand.

Pressure-treated lumber and all-
heart redwood will prove most resistant
to damage from moisture and are re-
commended, especially for posts. Cedar
and cypress are also widely used. If the
final finish will be paint, however, none
of these may be suitable, since the salts
in pressure-treated lumber impair paint
adhesion, and resins in the others tend

(Plgase turn fto pags 83)



START YOUR OWN TRADITION
WITH RUST-OLEUM.

Your father gave you that wagon f{}I' your flfth blrth—
day. Now it’s your turn to pass it on.
_Any spray paint could make it red
ain. But Rust-Oleum can do more.
Rust-Oleum has an average of
50% more protective ingredients than (ﬁ —
its nearest C{}mpetltor —
And our protective formula not
onl y prevents rust, it also glves metal .
better gmtectmn from chipping, peel- = RUST-OLEUM
fading than other spray paints. CORPORATION

LODK FOR OUR DISPLAY AT YOUR RUST-OLEUM DEALER.

€ 1983 Rust-Deum Corparstion L



to bleed through paint. If you aren't
using pressure-treated or naturally
isture-resistant lumber, use a wood
preservative. The most effective meth-
od for application is soaking; that is.
immersing lumber in a container fillad
with preservative.
Creosote is a good preservative,
specially for parts of fence posts that
will be below ground, but it's oily and
bleeds through paint. A five-percent
solution of pentachlorophenol is recom-
mended for maximum protection. Penta
is paintable, but it's toxic o4 Ponts;
den fences because it's safe for plants,
but it stains wood green, 50 it’s not suit-
able for fences where a natural color is
desired.

Any part of the fence that will be
helow ground or within 1 fi. of the
ground should be treated with preser-
vative, no matter what type of lumber is
used. End grain and any parts used to
farm joints should also be treated.

RE‘: 5 O sﬁ:“.dif.
ferent lumber species vary. Pine can
absorb an effective amount of preserva-
tive in 12 to 24 hours. Douglas fir and
others may need to soak as long as a
week. The easiest way to soak long
pieces of lumber is to create a trough
using 4-mil polyethylene stapled to a
2%4 frame. Build the framework deep
enough to soak several boards at once.

If soaking is impractical, apply liberal
amounts of preservative to fence parts
with a brush, paying particular atten-
tion to joints and end grain. Wear rub-
ber gloves, goggles and a respirator
don't smoke when using petroleum-
base products.

Paints and stains can be applied after
the fence is up. Casein paints are eco-
nomical and hold up better than white-
wash. Oil paints are suitable, though

finishes may be damaged by
insecticides. Use a stain that contains
oll, varnish or creosote for protection.

Construction procedure
Lay out your fence lines on the actual
site by driving in stakes just beyond
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where the cormners are to be and stretch-
ing mason's lines between tham. Make
sure comers are square by laying out a
6-8-10 (or equivalent) right triangle.

Once your layout lines are estab-
lished, dig holes for setting the fence
posts. For this, use either a clamshell
posthola digger or an earth auger. Posts
are usually set 6 to 8 ft. apart. As a rule
of thumb, posts are set with at lsast
one-third of their total height below
grade. Comner posts are often set some-
what despar for axtra rigidity. Dig post-
holes about 6 in. deeper than necessary
to allow for gravel fill to aid drainage.

If posts are to be set in concrete col-
lars (the strongest way to anchor them),
the holes should be three times wider
than the posts. Concrete should not be
allowed to get undemneath the posts
because it will trap watar and rot out
the post bases. Tops of concrete collars
should be pitched away from the posts
to achieve positive water runoff.

Posts may be cut to the proper length
beforehand, but many professionals
simply leave the posts longer than nec-
essary and cut them to the proper
height after they are plumbed and
anchored.

Posts must be plumbed in both
planes. One method is 1o use two spirit
lewvels on adjacent post faces. Another
method would be to drive nails partway
into two adjacent faces of aach post and
suspend a plumb line from sach. When
plumb lines are both parallel to the
faces they're suspended from, the post
is plumb.

To support tha posts during the
plumbing operation, tack two diagonal
supparts (14 stock) on adjacent faces
near the top and long enough to reach
tha ground. Supports should be able to
pivot to adjust the post position. When
the correct post position s established,

(Plaase tum to page 87)
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WHYGOROUND AND ROUND WITH
OLD FASHIONED C CLAMPS?

Position the old-fashioned “C" clamp with one hand. Tighten
it with the other hand. Then loosen it. Move it. Reposition
it. Hetighten it . . , .

Why bother? New VISE-GRIP® locking “C” clamps with
swivel pads do the same job faster and easier. And you
won't damage your work because the self-leveling swivel
pads grip even irreqular surfaces smoothly and firmiy.

New VISE-GRIP locking "C" clamps with swivel pads are
available in 6, 11" and 18" lengths. Try one today. They
make old-fashioned “C" clamps obsolete.

(€} 1983 Petersen Mfg. Co., Inc.
DeWitt, Nebraska 68341




WE JUST PUT 800 WATTS OF POWER
IN THE PALM OF YOUR HAND.

Here's something you should definitely pack on your
next camping or fishing trip. It's Honda's new EX800
generator. With BOO watts, it's a very powerful lightweight.

The EX800 is ideal for lighting up a campsite,
charging the boat or RV battery, or powering small appli-
ances. It's really easy to start. Just flip a switch, pull the
cord and you're off and running. And it
operates so quietly, hardly anyone will
know you brought it along.

The EX800 offers a full range of
superior Honda features that keep
it running for years.

Including a reliable, Honda four-
stroke engine, An advanced Oil Alert™
system that stops the engine before

. Ny

the oil level gets too low. An Automatic Decompression
system and maintenance free CD Ignition for quick,
easy starts. An Automatic Violtage Regulator for steady out-
put. Simultaneous AC/DC use. An easy to read fuel gauge
that lets you know well before you're out of gas. And a
USDA approved spark arrestor muffler so it can even be
used in National Parks.
The next time you're leaving home, but
. yYou want to take some comforts along,
carry Honda's EX800 generator,

Check the Yellow Pages for the Honda
Generator dealer nearest you.

ITS A HONDA

For optimem par formance and sxlely we recomumend thal s resd the ener's manal belors operating your Hinds Pows Product ({1580 Anerices Homds Meles G5, e



COUNTRY FENCES
(Continued from page 84)

secure braces with stakes, then backfill
the hole (you can adjust posts set in
fresh concrete for up to 20 minutes).
Tamp the earth, if backfilling with sail
only. A 3-ft. length of pipe with a cap
threaded onto one end and a tee on the
other is an ideal homemade tamping
tool.

When all posts are set, sight along
each row from a corner to doublecheck
their alignment. Attach lines from the
corners to set the overall height of the
fence and the positions of the rails to
which the pickets will be nailed. Use a
line lewval to make sure that sach of
these guidelines is true.

Attaching rails

If your posts are set in concrete, you
should wait at least three days before
assembling remaining fence members
{longer if it has rained recently). Impact
from hammering may crack “‘green'
concrete (that is, concrete that has not
cured sufficiently).

Rails may be attached to posts in any
of a number of ways. The fastest, but
also the weakest, is to toenail the ends
into the posts. Rails may also be nailed
to cleats mounted on the posts. Other
altermatives are to let in rails into da-
does crosscut into posts or to use mor-
tise-and-tenon joints.

Applying pickets

Fickets are generally face-nailed to
the rails. Galvanized or aluminum nails
should be used to prevent corrosion and
staining. An easy way L0 assure even
spacing between pickets is to rp a
guide board to the width of the desired
spacing and tack or hold it to the rails in
between the pickets as you are nailing
the latter in place. A line stretched
across the posts will serve as a guide-
line for the picket tops.

Gates and hardware

Consider several factors when plan-
ning gates. Varying the gate design
aither slightly or radically from the
design of the rest of the fence will call
attention to it to a lesser or greater
extent. Obviously, when privacy is your
aim, it is preferable to have a gate be
indistinguishable from the rest of the
fence.

Gate hardware must be selected with
both security and durahility in mind. A
gate gets more wear than any other
part of the fence, and hinges and latch-
8s must be able to support both the
weight and the frequency of oparation.
Strap hinges are often selected both for
their strength and decorative appeal.
Self-latching catches are the norm for
garden gates, and they are often fitted
with self-closing devices. ™

POPULAR MECHANICS = JUME 1983

HOMEOWNERS
INSURANCE.

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

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

The EX5500 also gives you
the most advanced features

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

ITS A HONDA

For optimum. performance s wiloty we recommesnd Tl ywou fesd e v s matudl befone Soialng your Honda Power Product

C-1583 hmevican Hoody Maolod Co | ine
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KID PLEASERS:

FI%Structl:refu

GALVANIZED PIPE, {3~
CHINNING BAR A (R
Here are two wood i 453
i i (17 B 5°F
dEﬂgm' p!US UDFS on SEE DETAIL | l i TOP OF SAND
planning, installing "
and maintaining them. 1-12"-00. x & OPENING
% EMR’!?H&"E' 2x4 DECKING,

esign outdoor play equipment 114-3/8" SPACING

that's fun for kids, yet visually
appealing to adults. That was the
challenge we gave Ira Grandberg, an
architect with The American [nstitute
of Architects and father of three. Ira
returned with several ingenious cre-
ations. Two with modifications are
shown here for you to duplicate,

For durability, we recommend us-
ing pressure-treated lumber. Select
wond that carries the American Wood
Preservers Bureau (AWPE) quality
seal, is labeled "CCA™ (chromated
copper arsenate) or with another wa-
terborne preservative, and is dry after
treatment so the preservative won't
leach out of the wood. Posts and lum-
ber that contact the soil should be la-
beled “LP-22 ground contact .40." Se-

436 BALANCE.BEAM ~%
10 LONG .

SEt L?IHPLFL A

‘f 112°-DIA. x 5 L
\1;‘ POLYPROPYLEME RUFE BN

e

.
i

B, SPLICE OR CLAMP
e rm:m

SEE DETAIL H ‘
3 ToP C‘,-F S,ﬂ.,"t,.u

#:

i

° GALVANIZED PIPE
« [#3 REQD.)
+SPACE APPROX
T2 OC SAND PIT,
. &' DEEP

4;4, Hﬁ:ﬁCF
‘-2'.:-- LONG

Your child can balance on beam, chin
on bar and slide down pole. It's a
fun way to develop motor skills.

z Mg.mammwm
bar-to-bar are some of the activities
offered by beam and ladder project.

ﬂ:l:-! EALF\NL—F EEﬂﬁ"..!
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WEEDEATER

AMERICA'S #1 TRIMMER... BY DESIGN.

When Weed Eater introduced the nylon line trimmer in 1972, simplicity
of design was the key to its phenomenal success. Attention to

design continues to make Weed Eater trimmers first

in innovation, first in dependability, and
first in selection. We became, and
remain, America’s number one

trimmer . . . by design.

——

There are five electric models to choose from with cutting paths
from 8" to 16", All models carry a one year limited warranty,
are double insulated and U.L. listed. Al units except model 307
feature an adjustable assist handle, and the Weed Eater
patented Tap-N-Go™ automatic line feed,

The six Weed Eater gasoline powered trimmers have top-mounted
engines from 26.2¢c to 28.0cc. They provide precise balance
and have solid state ignition for quick starts. Adjustable assist
handles and Tap-N-Go® automatic line advance are

standard. Some models convert to a Power Edger and

Power Hoe with optional attachments.

MAKE AMERICA'S FIRST CHOICE YOUR CHOICE

OVER 13 MILLION SOLD NEED EATER
For free brochure, write:

Beaird-Poulan/Weed Eater - Division Emerson Electric Co. = P.0. Box 9329, Shreveport, LA 71139



4x4, 4'-6" LONG,

?’*"1”["“ 2 REQD.|;
/1 URY 274" INTO 114”-DIA. x 9-112"
[ /[ [ Laxa POST GROUND THREADED ROD
/ /*T1| piG HoLE wiTH gf‘:gﬁg- . )
3 MIN /l || POSTHOLE DIGGER I"-DIA. HOLE x 1"-DEEP
- P COUNTERBORE [TYPICAL)
THREADED ROD

WITH 2 NUTS A
It _4xd, 4° LONG (2 REQD.);
I BURY 2'-6" INTO GROUND

6" SAND
GROUND LEVEL

CONCRETE

-
- (= COARSE
EARTH : = GRAVEL

B = =1

DETAIL A: TYPICAL POSTHOLE

COUNTERSUNK el BORE HOLE TO CLEAR
f=3-112:4 E%ﬁ?&ﬁéﬁ SHOULDER OF BOLT (TYPICAL) lect Nu-: 1 gmdawmd to minimize
’ WASHERS AND NUTS !pliﬂtﬂl‘m. In addition, ease all Ed.g'ﬂE
114 x I-HI{Z:R!!'«;I‘E;RE = 3 and chamfer or round ends.
%3112 C D " Use hot-dipped, galvanized or cadmi-
ANGLE (2 REQD.| EHI 3.1/ s e i s
tions, we suggest using carriage bolts

pounded into prebored holes to admit
Eﬂﬂ'ﬂaﬁﬁtﬁn the shoulders, secured with counter-
WASHER AND sunk washers and nuts tightened from
MUT |4 REQD) the back.

First, counterbore the nut hole, then
dxd clamp the two members together and
BEAM  bore through them. If the bolt ends
should protrude, mark, remove and cut
4-1/14" CARRIAGE BOLT them flush with a hacksaw.

AND CAP NUT (2 REQD)

BALANCE
BEAM;

SEE PROJECT
FOR SIZE

Planning the play site
PLAN VIEW Carefully planning your child's out-
DETAIL D door play site will greatly reduce the
1 : possibility of accidents. Bruce Chiving-
DETAIL C: BEAM-POST BEAM-BRACE ton of Site Specialties, Lithonia, Ga.,
CONNECTION COMNNECTION planner of outdoor play areas, suggests
. = the following:
38-DIA. x 3-112 A
CARRIAGE BOLT, LAP JOINT Select a level space. Consider the
COARTBN FagEnS,, otn & ot oy e
W : sprinkler systems, watar and telaphone
2 PER JOINT REQD. APPROX. 15°; E - 2 ; .
! I 114-318" SPACING lines. To avoid placing a shdl? or swing
\ too near a tree, for example, it helps to
v B IBDIA x 2112 make a scaled diagram of the area with
CARRIAGE '}\ :—:E‘ESEEE;” COUNTERSUNK the proposed equipment. You'll also be
BOLT, WASHER Ha ¥ . able to plan an adequate safety apron,
‘}'ﬁ E"‘iﬁ i E the ground around the equipment
EQD. | which should be topped with semisoft
material.
EGNRGZ.UER Chivington borders play areas with
sunken railroad ties “a safe distance’
(2 REGD.) 10d HOT-DIPPED from the equi t. On i 4
GALVANIZED NAILS BTy ST
i I:Engnn_ fi. high, this means 4 to 5 ft. in 21l direc-
2xd HI'M;E% f EBORE EDGE HOLES tions. The border for a swing suspend-
37" LON P i ed from a 10-ft.-high bar should be 10
A X O ANHeNG ft. in front and back. Aftar installation,
LAGSCREW he fills the play area with bark or pine
COUNTERSUMNK JET-DIA. x4 straw to a G-in. depth. Sand is also
(2 PER JOINT) MACHINE BOLT good. Trees and bushes should be left
: WITH WASHER nearby for shade
4x4 POST  AND NUT [2 REQD.| o pl:'w S
DETAIL E: PLATFORM, PLAN VIEW (Flaase turn to page 102)
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LOOK WHO HELPS YOU BUILD
YOUR OWN HOME ENTERTAINMENT CENTER!

Stanley will help vou do it.
Help you build one unit—or
two—or more. Build a sep-
arate cabinet or a whole
wall! Stanley, The Do-It-
Yourself Company, will
help you build a home
entertainment center just
like you saw on Stanley’s
TV commercial. It's per-
fect for organizing your
records, tapes, radio, TV,
all your audiovisual gadg-
etry. Just use the coupon
below, and Stanley will
send you a big, free book-
let of step-by-step plans/
ideas that shows you how.

b l -

Free how-to-booklet from
The Do-lt-Yourself Company

Free plans from Stanley, e 3 o
Ay RIS f . Mail to: The Stanley Works,

Advertising Services Dept., Box 1800,
PM6-3, New Britain, CT 06050

The Do-It-Yourself Com-
pany that helps you with
hand tools, hardware, -
weather stripping, garage | f.
door openers, replace-
ment entry doors, snrkem
and wrenches, and

plumbing pmdum!s

My name

Want some good reasons
for building it yourself?
For one, you can really
custom-size your storage
to fit both your equipment
and the room. For another,
it's downright satisfying to
do it yourself. Something
good happens when you
pick up some Stanley
quality tools and hardware
and go at it—cutting,
assembling and finishing
your own woodworking
project.

So, come on! Build your
own watch-it-hear-it-tape-
it-play-it-home entertain-
ment project. It helps to
have help... from Stanley.

Stret

[orwn

State, Lip



Skylighting with
ENTARAMA

Cutaway View of New LO-DOME ™

FEATURES:

= Copper flashing

* Insulated doma,
clear, bronze or
white

+ Manual, pole or
motorized operator

F—"attractive
low silhougtie

Give your home a light and airy atmosphera with VENTARAMA
Skylights, VENTARAMA has 33 years' experience making skylit
homes not only beautiful but problem-free.

Easy-to-use screen/storm panel system, silent motorization and
pole or hand-crank operator will give years of guaranteed, easy,
carefree service.

Emm@-uvuﬁnr CORPORATION
140 Cantiague Rock Road, Hicksville, N.Y. 11801 (516) 931-0202

Clean up your lawn with a

PeCo Lawn Vac

No more back-breaking raking or iauling Linlike acatcher or bagger the independently

powered PeCo Lawn Vac actually vacuums and mulches grass cippings. leaves and

thatch for a more healthy. beautiful lawn. The customed designed Pefo Lawn Vac

attaches directiy to virtually every lawn and garden tractor and riding mower
STop by your nearest dealer today o call us, toll free

1-800-438-5823

for your free color brochure and catalogue sheet

PeCo, Inc, P.O. Box 5415-PM, Asheville, NC 28813 = 1983

PLAY STRUCTURES
{Continued from page 100)

have installation instructions made spe-

cifically for the equipment. It is impor-
tant to follow these instructions.

Installing outdoor equipment

Heavy wood equipment requires sol-
id anchoring. There are three major
concerns in determining adequate an-
chors: the stress to the egquipment, the
soil in which the equipment (posts) is
installed and the frost line in the specif-
ic area.

A swing set that undergoes torque
movement, for example, should be
anchored deeper than a slide which
doesn't receive this type of stress. A
concrete collar in sandy soil should be
deeper and wider than a collar in clay
s0il. Generally, wooden posts for home
play equipment are installed 18 to 24
in. deep or to the frost line. Your local
building department can tell you the
depth of the area frost line.

Project 1: Beam and pole

This project incorporates a fireman's
pole. The pole top is held in a tee-fit-
ting, to which two sections of pipe
curved 90 are also fastened (see detail
I

An electrical contractor with an elec-
tric or a hydraulic bender can curve sec-
tions of pipe cut to size and threaded at
the ends. Although we haven't tested
the procedure, you might create the
curved top of the pole with sections of
straight pipe and cast 80° elbows.

The drawing on page 98 gives
dimensions of the wood parts. Details
A, B, C, E and | give fastener tips.

Begin cutting the steps (detail B) and
posts (detail A) of 4x4. Cut the 2x4
brace. Ease all edges, including those
on the beam, and make decorative cuts
and kerfs. Bore 1%-in-deep holes for
the chinning bar and cut notches for the
brace connection on the two major
posts. Notch the beam for the deck-
ing.

Mark and cut the post that connects
to the beam (detail C) with a dado blade
on a radial-arm saw. Set the blade to
cut a 1%-in. depth and cut the post on
both sides. Mark the notch to be cut on
the beam and bore out both cormers of
the notch. Cut out the notch with a
hand saw and use a sharp chisel to
clear out waste.

Set the beam on the post and clamp
or tack nail it; counterbore for the wash-
ers and nuts. Then bore through-holes
for the carriage bolts. Don't assemble
the parts yet.

Counterbore holes in the short post
(at the other end) and steps for nuts
that hold connecting rods (detail B).
Bore holes for the attachment rods. Join
the steps with the rods and nuts.
Secure the beam to the short post.

POPULAR MECHAMNICS + JUMNE 1983



HEX MUT-

S/8"-DEEP

x 1" DIA.
COUNTERSUNK
HOLE
WASHER
AND NUT
] {2 REQD.)
/ 38" DIA. x 3112
oAy Bt
A {2 PER JOINT)

DETAIL F: POST-BRACE CONNECTION

Install the chinning bar and platform
brace (detail E) on the major posts.
Secure the beam to the brace with a
corner angle cut to size.

At this point, test-position the assem-
bly. Then dig postholes (detail A) with
a clamshell posthole digger. You can
use a shovel to dig holes for the steps.
Pour gravel into the holes. Position the
structure and rock it slightly to “set” it
on the gravel. Plumb and level, brace if
needed and pour concrete collars.

Next, install the deck skirts and the
rough-cut deck members with Y- to ¥-
in. spaces between them. After installa-
tion, snap a chalkline and trim with a
combination blade in a circular saw, so
it just cuts through the decking.

Thread the tee-fitting onto the fire-
man's pole (detail I). Thread both pipe
gquadrants onto the tes and into flanges
on the other ends. Test-position the
pole and dig its hole with a clamshall
posthole digger. Install the pole; tamp
the backfilled earth. Secure the flanges
to the posts. Finally, add 6 in. of sand
around the area.

Project 2: Beam and ladder

A number of children can enjoy this
design at the same time. The drawing
on page B8 gives dimensions of the
wood parts. Details A, C, D, F, Gand H
give fastening information.

Cut the posts, balance beam, rails
and brace to size if needed. Ease the
edges and round or chamfer the ends.
Make decorative kerfs and cuts in the
posts. Cut notches in the posts for the
rails (detail G) and brace (detail F).
Carefully mark aligned holes for the
pipe bars in the rails and posts; bore
holes 1 in. deep.

Mark and cut the post that connects
to the beam (detail C) and notch the
beam (see explanation for making this

POPULAR MECHANICS « JUNE 1983

joint in project No. 1). Secure mem-
bers.

Install the pipe bars in the rails and
temporarily tack crossbraces on both
aends to keep the rails together. Next,
install pipe bars in the posts. Tempo-
rarily tack a crossbrace near the top
pipe and secure the brace that connects
to the beam (detail F).

Install the rail sssembly onto the
posts (detail G), leaving a 7-ft., 8%in.
space between posts. The rall assembly
will extend 1 ft., 8% in. beyond the
posts at one end. Join the balance beam
1o its brace with two comner angiles (de-
tail D).

Dig postholes for the footings with a
clamshell posthole digger (detail A).
Pour gravel into the holes and positon
the unit, rocking the posts to seat them

on the gravel. Plumb and level; brace if

needed. Pour in concrata.

Install grab bars (detail H) and
secure the polypropylens rope. The
rope, which is meant for climbing, can
be anchored at the free end or omitted

for safety if the play area isn't super-

visad. Fill the area with 8 in. of sand. If

you are unable to locate Ye-in.-dia. hol-
low braided polypropylene rope in your
area, write to Berkley and Co., Trilene
Dr., Spirit Lake, lowa 51360 for the
nearast distributor.

Maintaining play equipment
Following is a checklist of spring
maintenance tips from the Consumer
Froduct Safety Commission: Clear
away debris, roots and rocks; tighten
loose nuts, bolts and clamps: oil moving
metal parts; sand rusted areas and
paint with unleaded paint; replace
rusted chains; cap or plug exposed ends
of tubing; close S-hooks, rings and
links; refill landing pits with sand or
bark; and sand splintered areas. ™M

(2 REQD.|

1-112°0D0. x 27
GALVANIZED PIPE

WITH THREADED ENDS
{2 PER GRAB BAR)

1-127°0.0 x 18
GALVAMNIZED PIPE

WITH THREADED ENDS ‘ dxd POST

DETAIL H: GRAB BAR

1-112"-0.0. GALVANIZED
PIPE x 30" |2 REQD.)

BEMND QUADRANT AT 19
RADIUS; THREADED ENDS

FIREMAN'S POLE
=127 00D & &
GALVANIZED
PIPE WITH
THREADED

EMD

PIPE
QUADRANT

POST

PIPE
QUADRANT

3187-D1A. X
3" LAGBOLT
{2 PER FLANGE}

DETAIL I: FIREMAN'S POLE
103
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andsome Yard Improvements

You can build these projects in very little
time and enjoy them the rest of the summer.

ur summer roundup of
vard projects is geared
to get you out of the shop in
record time and out-of-doors,
where you can enjoy your
handiwork. In one weekend,
you can build any one or sev-
eral of these projects, to en-
hance your property, or to aid
in relaxing and entertaining.
Selecting the right ma-
terials for your projects will
keep them attractive longer.
Use pressure-treated wood or
wood that has a natural resis-
tance to infestation, such as
redwood. To keep fastenings
from corroding and discolor-
ing the wood (i.e., rust stains),
use hot-dipped galvanized
nails and screws, or stainless-
steel and aluminum alloy fas-
tenings. Use resorcinol glue to
provide a strong, waterproof
bond in all weather condi-
tions. For tight-fitting joints,
measure and fit the wood as
you build, rather than precut-
ting matenal before you begin
work. Gather all materials for
your project before you begin,
80 you can work without inter-
ruptions.

1. Potting Bench/Stand

This redwood plant stand is
constructed in sections and fastened
together with removable bolts and
wingnuts.

You can easily take it apart and repo-
sition it indoors or outdoors. For eco-
nomical, yet long-lasting, results, use

This lovely garden trellis can serve a3 & passageway. or,
against a fence with an added bench, it’s a resting spot.

garden-grade redwood for the 2x4
components and clear-grade redwood
1x4s.

Begin work by cutting the posts and
threse pairs of braces. Join these parts
with 10d finishing nails. Set these and

all other nailheads and cover
them with wood filler. To pre-
wvent splitting when nailing
near the end of a board, pre-
bore holes.

Use a table, radial arm or
sabre saw 1w cut the roof sup-
ports and slats. Assemble
with 6d finishing nails, spac-
ing the slats the length of the
supports. Cut the slats and
slat braces of the two upper
shelves; fasten with 6d fin-
ishing nails.

Next, cut the counter sup-
ports and counter slats. As-
semble with 6d finishing
nails, spacing the 10 center
slats about 1'% in. apart. Cut
the bottom shelf supports and
slats. Using 6d finishing nails,
sacure the slats to the bottom
supports, leaving no gaps.

After the modules have
been azsembled, they can be
joined to the posts. Measure
and mark attachment points
for the bottom shelf, counter
and roof supports on the
posts. Position the supports,
one at a time, and bore Yea-in.-
dia. holes for the attachment
bolts. Assemble with hex
balts, washers and wingnuts,

If you do not apply paint to
the stand, the wood will even-
tually weather to a silver-gray. You
{Flease tum to page 107)

?mtﬂ:tdmwluﬁz Simpson Timber Co.; photo 3,

Pamela Hurper, photo 4, Molly Adams: projec

design and photo 5, David Roberts; technical art, J.
Dryck Fladdenus

This banch was made of a single log which was split in half, Its

rough-hewn Ilook will biend with most

POPULAR MECHANICS = JUMNE 1983

yard settngs.

A length of aluminum rain gutter with gutter caps at the ends
iz gn easily made conteiner for fowers and plants.

105



MLISKOL is available in the original lotion and the new super

aerosol formula. Ask your retailer for MUSKOL
WRITE FOR FREE BROCHURE
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MUSKOL U.S. Ltd. FO. Box 644, Truro, N.5. Canada B2N 5ES

MUSK

LN R

210 HOURS

(Continued from page 105]

ROOF SLIPPORT
1112 x 212 x 727
12 REQD.|

14"-DilA, %
3.2
HEX BOLT,
WASHER AND
WINGNUT
|24 RECD.|

SLATS

UPPER SHELVES, |
34 x 3112 %
x 48" |6 REQD.)

i

4 x 3-11

x11" |4 REQD) 4
COUNTER SLAT

34 x 3112 x
24" (16 REQD|

1102 % 3112 —
x 72" (2 REOD.)

POST

112 % 3102
x B4

[# RECD.]
SLAT

LOWER SHELF,

314 x 3-112
x 24" {14 REQD.)

POST BRACE
1-142 % 3112
% 27" [& REQD.)

4 POTTING BENCH PLANT STAND

§*

ROOF SLATS
304 x 3112
% 38" {13 REQD.)

21O 2-14"

SPACE 10
CEMTER SLATS
1-114 TO 1-1127
APART

1-112 x 3112
x 48" [2 REQD.)

HOT-DIPPED, GALVAMIZED NAILS:
BRALCE TO POST, 10d MNAILS |24 REG%‘]J
SLAT TO SUPPORT, &d NAILS (172 REQD.)
SLAT TO BRACE, 3d NAILS (24 REQD.)

should apply a clear water repeallent
with mildewcide, such as Woodlife or
Cuprinol No. 20. To retain the cinna-
mon color, apply a redwood-toned, oil-
based stain.

2. Sling Chair

This comfortable sling chair is madae
of clear-grade redwood with a canvas
seat. If you purchase 1% yds. of 36-in.-
wide, heavy-duty material, you'll have
enough fabric to make two chairs.

First, cut to size the four front leg
members, two front crosspieces and leg
adjuster blocks. Put the adjuster blocks
aside for later use. Counterbore for the
attachment screws. Assemble parts
leaving a 1%%-in. space between cross-
braces. Use resorcinol glue and coun-
tersunk screws. You can plug the screw
holes later.

Cut the four arm pieces, Counterbore
and install them inside the front legs
using glue and screws. Check with a
carpenter’s sguare to make sure all
angles are at 90°. Next, cut the back
legs and back members. Round the tops
of the legs with a rasp and B0-grit sand-
paper. Counterbore, glue and counter-
sink screws to secure the back pieces to
the arms. Attach the back legs to the
back members.

Test the chair on the ground to make

certain there is no wobble. Install leg
adjuster blocks between pairs of front-
leg members as needed to level the
chair. Screw-hole plugs add decorative
detail to the chair; thus, you might want
to counterbore inside the arms for the
plugs. Then use a plug cutter in a por-
table drill to cut all needed plugs from a
scrap piece of redwood. Remove plugs
with a sharp chisel. Glue them in as
needed and trim flush, then sand the
surface smooth.

Apply finish, if desired, before you
install the hemmed canvas sling.

3. Garden Trellis

This graceful yet sturdy trellis is an
attractive support for roses or climbing
vines. For durability, we suggest build-
ing it of pressure-treated wood. Buy
posts that are labeled for ground con-
tact use.

Make the arches by edge-joining two
boards for each arch using resorcinol
glue and Y-in.-dia. % 1-in. dowels (see
drawing). However, first draw the arch
pattern on the boards, then use a dow-
eling jig to bore the heles accurately
within the arch pattern.

Line the three doweled glue-ups
together, sandwiched between two
pairs of wax-paper-lined cross-supports

(Please tum to page 108)

POPULAR MECHANICS + JUME 1983



ELECTRICAL SYST
CondmcT

:

o

POWER TRAINS

ra_ = in ¥ L

Lo ® T
* WAy

LEARN TO DO YOUR OWN
SERVICE AND REPAIR OF
COMPACT EQUIPMENT...

Use the same manuals used by educators

and John Deere service personnel
John Deere has made these new books available so you can read and learn
the basics of how to service and repair most types of compact fractors and
small engine-powered equipment. The fundamentals of how those systems
work are shown clearly with hundreds of color illustrations.

You can leamn about the operating principles of engines, electrical systems,
power trains, or hydraulic systems. No brands or model numbers are men-
tioned; only generic principles are covered.

With this kind of information and the specific repair manuals for your tractor
and equipment, you can feel more confident in approaching the service or
repair job ahead of you.

These four manuals provide the fundamentals of service to dealer techni-
cians; they can provide the same for you.

ENGINES ... .gasoline and diesel,
from 2-cycle chain saw engines up
1o 40-hp diesel engines (264 pages)
ELECTRICAL SYSTEMS magneto
ignition, solid-state electronic igni-
tion, starting and charging systems
(176 pages)

POWER TRAINS ........ belt and
chain drives, hydrostatic drives,
transaxles, transmissions, differen-
tials and cluiches (160 pages)
HYDRAULICS .. .lawn and garden
tractor hydraulics, compact uility
tractor systems and more (132
pages), | =
Order the whole set at $29.95and | )
save over $4.00. !

Visa and MasterCard welcome. ,'-"ﬁ‘ S

You can call ioll free and charge to

your VISA or MasterCard. Call
1-800-447-9126 or in Ilingis
1-800-322-6796

Attention Teachers:
Use your letterhead to request free
literature on teaching matenals.

I

I SERVICE TRAINING DEPT. 641 I
l 1400 - 3rd AVE., MOLINE, IL 61265 I
'D FCP-801018 Engines $10.00 ppd Please aliow 3 to 4 weeks lor delivery, I
[] FCP-B3101B Electrical Systems 8.00 ppd Send check or money order
I ] FGP-81101B Power Trains 8.00 ppd llinois residents add 5% lax o I
] FCP-82101B Hydraulics 8.00 ppd
| O FCP-800-Set All four books  29.95 ppd |
| TOTAL S Grand Totals |
|0 visa No. T T T T LI T T 1] |
lEM&slarﬂﬂ:dNDIIIIIIIII W |
Interbank Mo, 100 Expiration Date I
I Mama I
I Streat and Roule I
| G State Zip Code |

Signature



FOAM PADDING

4112 x 18°
ACK ARM
TR 112 v o CANVAS SUNG 1112 x 14142
x 23" {3 REQD | x 24" (4 REQID.)

FOAM ADHESIVE 187 WIDE x 53¢

BACK LEG DECORATIVE

1-112 x 1-112
x 2212 T
4 REQD|
OUND TOP, LI
SECURE
FROM BACK \
DETAW 1 P
0
.
NO. 12 II
UPHOLSTERY CROSSPIECE
TACKS o -112 % 1-112 Fﬁ.ﬂ'fﬁz "
\ 23" [2 REQO,) 24" |4 REQD |
Il » LEG ADUUSTER BLOCK
A 2 1-112 % 1-112 n &~
~7.%  |2REQD)
] _! L
G-~ MO 10x 211" @ SLING CHAIR
DETAIL 2 \!“. HOT-DIPPED,
COUNTEREORE \, ° ﬁﬁ"ﬁwm
I8 [NA, & SCREW
1/2" DEEP *  |3areco)
AND PLUG '
MOTCH
38 x 5-1/2"
SLATE
314 x 1-1/2 % 48"
{24 REQID|
FASCIA
34 % 8-112
|2 REQD,|

ARCH CLT

FROM 1210, 72" LONG
AND | 16, 96" LONG
DOWELED AND GLUED
(3 REQD.|

LISE 1M -Dus x

1" EBCOVVELS

POST

4x4, 10° LONG
i REQD.Y.
HURY
24" BELOW
GROUND
[TYPICAL|

RESCRCINGL GLUE

AND &2 FINISHING MAILS; . i ——

SET AND FILL HOLES ! f ——

WRATH PLTTY o ! ]

|
3 GARDEN TRELLIS o B 7 T 4

{Continwed from page 108)

clamped to the glue-ups with C-clamps
to ensure a flat plane. Then clamp the
arch joints closed with bar clamps.
When the glue is dry, cut out the arches
with a sabre saw. Sand with a belt
sander and 100-grit paper.

Cut the 24 same-length slats with a
radial-arm saw using a stop clamped to
the fence, or use a sabre saw or hand-
saw if working outdoors. You can notch
the posts by making repeat overlapping
passes with a dado head in a radial-arm
saw, or with repeat parallel cuts with a
portable handsaw. Either way, first test
for proper blade depth on scrap
wood.

Secure the slats to the posts with 6d
finishing nails. Set these and all other
nails, and cover with wood putty.
Install the fascia, securing it to all three
arches with 6d finishing nails, Make
sure the arches are spaced so they can
be secured to their mating posts. Nail
the arch slats in place. Secure the arch-
as to their posts.

Test-position the trellis and mark
post-hole location. Use a post-hole dig-
ger to make the holes. You may want to
pour in 6 in. of gravel below the posts
for drainage. Set the posts and tamp
the backfill earth.

You don't have to apply finish to
pressure-treated wood. However, if you
paint the trellis, it's a good idea to wait
at least six months.

4. Log Bench

A sound, fairly straight log of any
type wood may be used to make this
bench. To make the legs and back sup-
ports (see drawing) use a 2x6, B ft.
long, ripped in two edqual parts and
glued together with resorcinol. Trim it
to 2% * 2% in. sq. and cut the parts to
length. Shape on a lathe, or with a
spokeshave or Surform rasp, then finish
with a sanding attachment in a portable
drill. Sand the wood smooth,

Mark the split line on both sides the
length of the log. A temporary V-block
made of two 2x6s fastened at both
ends by crossbraces and held in posi-
tion with cement blocks will make the
log more manageable. You can split the
log in several ways, or have it split and
a portion of the back cut off at a mill in
your area. To split it by hand, position
the log with the cutline on top. Use a
heavy (12-pound) maul and wedges.
Then shred the rough surfaces, striking
horizontally with a broad ax. Finally,
slice off the splintered areas with verti-
cal strokes. Sand smooth with a belt
sander that is fited with a coarse-grit
belt.

It's easier to do the job with a chain-
saw, if you own one with a long-enough
bar. A chainsaw milling accessory (i.e.,
Alaskan MEKII saw mill from Grand-
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flower box on gutter hang-
ers. They ere sturdy and
let you remove the box for
planting or storage. A met-
al strap (not shown) locks
the box to the hanger after
: drain holss have besn
’ punched and bax planted.

TO 180" AT ENDS
13 RECID |

berg Industries, Richmond, Calif.) makes slicing the log
even easier. Many rental outlets carry such saw mills.

Next, mark and cut off the bottom part of the back where
the supports attach. Use a 1'%-in.-dia. power wood boring
bit in a portable drill and a drill guide to bore leg holes.
Measure from the ends and top edge of the log to find each
leg. Check the alignment of front and back legs. Leg holes
must ba bored at the same angle so the seat will be parallal
to the ground. Bore holes for the supports in the back and
the seat. Test assemble the banch.

Install legs on the bench with resorcinol glue; install back
supports and let dry. Next, install the back. Finally, apply a
wood preservative such as Cuprinol.

5. Rain Gutter Flower Box

In less than 15 minutes, you can tum a length of ready-
painted aluminum rain gutter, capped with standard right
and left gutter ends, into an appealing flower box. Standard
gutter hangers secure the box to a fence, wall or railing.
Gutter material in 10 ft. lengths, caps and gutter hangers
are sold at most hardware and building supply stores.

Turn the gutter upside down over two 2 X 4s and cut it to
length with a hacksaw. Gutter caps snap onto the ends, or
you can secure them with Pop Rivets. Punch drainage holes
in the bottom, lay in drain stones, cover with burlap, then
add soil mix. Use at least two hangers for each 5-ft. length.

Fill the box with plants that have small root systems.
Some that thrive in a flower box are achimenes, coleus,
impatiens, nasturtium, pansies, petunias and alyssum.
Hang box on the sunny side of the fence or wall. PM
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"Ive never endorsed
a garden insecticide before,
but this one’s

Bob Thomson, Gardening Expert

I've read a lot of garden insecticide labels. And
mosl warm you ‘'not 1o pick for at least 24 hours'. That's
because they contain synthelic or systemic bug kiliers
But the bug killer in Raid Tomato & Vegetabie
Fogger is all-natural pyrethrum, derived from a lype
of chrgsarn‘hem um flower. So you can use il right
up to harvest.

‘Raid’s unique fogging action covers leaves
more guickly than liquids or dusts. And because
the insecticida is all-natural, you can pick and enjoy
your vegetables anytime.

‘Look for it wherever Raid is sold "
Kills garden bugs dead. Naturally.
& 1582 5.C. Johnson & Son, Inc W




lfs fimes like this
you'vegola Wagner

We painted a shutter
\ in 3 minutes
: B with a Wagner
-— ———y | ] 5

Power Fainrer
It took us
22 minutes

with a brush.

62 hrs.

We painted this house in 6% hours
with a Wagner Power Fainter

It took us 17 hours with a brush.
Both were done fxdudmg trim

e _ ”
.- &%2muns.

' We painted this wicker |

chair in 4% minutes

with a ".‘-:’-ﬂgm'r FPower

Fainrer It took us |

hour with a brush.

21 mins.

We painted an eight-foot
section of this fence

in 21 minutes with a
Wagner Power Fainter.

It rook us 1 hour and
20 minures with a brush,




that'll make
Power Pain

you glad

]

Every once in a while you come
€:  across a product thatoffers signifi-
cant advantages over a tried-and-
~ true method of doing things.

In the case of painting, consider
aWagner. Power Painter instead
of a brush.

A Wagner Power Painters
speed should quickly make a
eliever out of you. Just amo
the examples we've shown, the
time saved is astonishing.

And a Wagner Power Painter

= is ideal for dozens of other

p— painting chores around the house.

= — Professional-looking results
made easier

Of course, speed isn't a Wagner
Power Painters only long suit.

A Wagner Power Painter also
makes it remarkably easy to achieve
professional-looking results-the
spray lays down a smooth, even
finish with no brush marks.

And when it comes 1o intricate
painting jobs like wrought iron rail-
ings, louvered doors and hi(.gtlts. its
amazing the way a Wagner Power
Painter reaches into crevices and
applies paint.

Thats also why a Wagner Power
Painter is so effective on rough,
textured surfaces like shake ;:hingles. /

Spray paints. lacquers.

stains, vgrmg!;gs. and more

Virtually any kind of latex or
oil-based paint is compatible with a
Wagner Power Painter

It can also apply stains, var-
nishes and lacquers. Or spray almost
any other liquid. even pesticides.

So aWagner Power Painter is a
lotmore than justa one project tool.

And cleanup is simple-just
run the appropriate solvent through
until its clean.

No air compressor

The secret to a Wagner Power
Painter is a precision electric, piston-
driven pump.

ltcreates apressure thatpropels
liquid out through the tip, wr.jc
then forms the spray.

There’s no bulky air compres-
sor to lug around. And significantly
reduced ‘fogging” thatusually ac-
companies painting with compressor-
anwered sprayers because a

agner Power Painter doesnt mix
the paint with air.

Helpful attachments

A variety of helptul atachments
make Wagner Power Painters even
more versatile,

Complete outfits include things
like a Hextﬂle s;rnlra}r tip designed
exclusively for floors and ceilings.

And a tube that replaces
k. the reservoir, so you can
draw paint right from
the can.
You can even get an
optional spray tip that
narrows the spray for
precision painting.
But rather than simply reading
about a Wagner Power lginter. we
suggest you visit your local hard-
ware store, paint store, home center
or wherever quality paints are sold.

1 1982 Wagrer Spray Tech Corp
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Then ask to examine a Wagner
Power Painter first-hand.

Whether you're painting your
'57 Chevy or the broad side of a
bamn, you'll discover
there’s a Wagner

Power Painter that's ”ﬂh_':.'..r f /
just right for you. P
And we'think | " e |
you'll also discover |
it’s high time you ﬂ |
owned one. f
WAGNER
Brochures "*ﬁ I
Dept.06-06-01 === = |
1770 Femmbrook Lane =

Minneapolis, MN 55441

Please send your free "How
to.,. brochures to help me
learn more about painting
with a Wagner, Power
Painter..

MName

Address

City

State
Allow 48 weeks for debiveny

Zip

A
WAGNER

The Right Tool for Painting™



New materials plus Kmow-how may offer.*
quick fixes for damaged rnasonfy you
thought you had m(reﬁlgge

* 8Y WILLIAM BEYER =¥

Narrow cracks, like this one in a8 concrete
garage floor, can be patched with a vinyl
polymer compound available in tubes.

Pitting and spalling shown here were
causad by de-ldng salts. To prepare for
patching, clean away residus and dirt by
brushing and flushing with water.

112

Answers 1b : h
17 Most-Asked

Run a bed of patching material over
crack, using a caulking gun. Press com-
pound into crack with a moistened putiy
knife and let it set about 15 minutes.

We applied a liquid banding agent to the
floor for good adhesion of our sand-
cament patching mix. Vinyl patching
materials don't need bonding agent.

Remove excess patching material with a
putty knife or trowel for a neat finish.

The patching mix used consists of 1 part
portland cement, 2% parts sand and
enough water to allow paste to hold its
shape. Apply with a smooth trowal.
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any PM readers have written to
ask a variety of questions about
masonry repairs—ranging from patch-
ing wvarious defects to cleaning and
sealing masonry surfaces. We took
those queries to the Portland Cement
Assn. and to a professional mason and
have assembled answers to 17 of the
most frequently asked questions.
There's a long, narrow crack
® running across my driveway.
What's the best way to patch the crack
and keep it from getting worse?
A There's really no way you can
®keep the crack from getting
worse, However, thers are several
ways to patch it. If the crack is Y& in. or
less, fill it with a paste made from
portland cement and potable water.
Vinyl patching compounds are also
suitable. Brush out loose particles and
dirt. Soak the cracked area with water
and cover it with plastic for at least 24
hours.

You can mix your own patching paste
from 1 part portland cement, 2% parts
sand and enough water to make a stiff
paste. Vinyl patching compounds used
for patching cracks are applied with a
caulking gun. Lay the patching com-
pound on the crack and press it in.
Allow the material to set for about 15
minutes and then scrape off the
BXCESS.

PM photos by the author

There's a wide stress crack run-
® ning diagonally across my patio.
Can I patch it or must [ replace the con-
creta?
For cracks larger than Y in. wide,
® yndercut the sides with a cold
chisel. Clean out and scak the crack.
Use a cement-sand patching mix like
Sakrete or a vinyl polymer patching
compound. Fill the crack and allow the
material to set about 15 minutes, then
smooth with a trowel, feathering the
edges. If the patching material is a
cement-sand mix, keep it covered with
plastic for about five days, moistening it
occasionally.
0 What can [ do to prevent water
#® from coming in through cracks in
my concrete basement walls and
floor?
If cracks are very narrow, spoxy
® rggin paint applied to the inside
of the basement wall may solve the
problem. Fill wide cracks with trowel-
grade epoxy mortar (two-part epoxy
system with sand filler).

If filling a crack from the inside
doesn't stop the leak, dig a trench
around the outside to make repairs.
When the crack is uncovered, chip it out
with a mallet and cold chisel until it is
about ¥ in. wide and %% in. deep. Then
line the chipped-out arsa with alumi-
num foil or wax paper. Fill the lined
crack with polyurethane or silicone
masonry sealer.

0 How do | repair pitting and scal-
¥ ing caused by de-icing salts on
my concrete garage floor?
There are two methods: Trowel a
® yvinyl mix or a mix made from
portland cement, sand and bonding
agent onto the damaged area, or pour a
fully bonded concrete overlay at least 1
in. thick over the entire slab.

If you plan to fill the damaged areas
only, clean them thoroughly to remove
dirt and salt residue. Break away any
unsound concrete in and around
spalled areas. If you wish to overlay a
new surface, first etch the old surface
with a solution of 1 part muriatic acid to
4 parts water. Or you can create a suit-
able bonding texture by using a scarifi-
ar, grit blaster, scabbler, planer or
flame cleaner. These tools usually can
be rented.

Soak the old surface overnight. When
you are ready to pour the overlay,
broom on a bonding grout—a creamy
mixture of portland cement, fine sand
and water. Follow the grout immediate-
Iy with concrete mixed in proportions of
1 part portland cement, 1 part sand, 1%
1o 2 pants %-in. aggregate and no more
than 5% gal. water per bag of cement,
Cure the new overlay by keeping it
damp and covering it with plastic or
burlap for seven days.

0 The concrete basement walls in
Sour home are disfigured by
{Please turmn to page 114)

The sides of 8 wide crack should be
undercut with a cold chisel and mallet.
Wear eye protection when chiseling.

Clean the crack thoroughly to remove
any particles that can weaken the band

Li---" __;:l;f" 5 L I
Fill the crack with a patching mixture af
portland cement and sand ar vinyl patch-
ing compound. Poke material desp into
the crack with the trowal point.

When the wet surface began to look dull,
we smoothed it with a crowel and
brushed it for 8 nonslip finish. Note that
control foint was laft unfilled.
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In cases where a hole is deap. prevent the
patch from sagging by partially filling the
hole, allowing material to harden. then
applying a final coat to the area.

13



{Continued from page 113)

large, rough pores, form marks and tie-
rod holes. How can | smooth them?
A First, remove all loose particles
® from honeycomb pockets and
strike off projections with a cold chisel
and mallet. Snap off form ties left in the
wall. Be sure to wear eye protection.
Next, smooth rough areas with a
wire brush or carborundum stone.
Then use a trowel to apply a thin coat of
vinyl cement mix. After applying the
trowel coat, floar the surface with a

" ment wall, there’s a large de-
pression and chunks of gravel are
exposed. What's the best way to repair
the depression?

The condition you describe is

¥ called “honeycombing” and can
be patched with vinyl polymer patching
compound. If the cavity is deep, it may
be best to fill it in two stages—first
with a thin coat and then with a finish
coat—to prevent the patching material
from sagging.

The edges of the concrete steps

¥ lpading up to my back door are
worn and, in some places, cracked. Can
I repair the damaged part of the stoop
without repouring the whole thing?

A You can repair the steps by chip-
® ping out the front edge of sach
stair. Be sure 1o undercut the back of
the channels so that the patches key
into the existing concrete for a strong
bond. If you plan to use a sand mix for
the repair, soak the existing concrete
overnight, and apply a liquid bonding
agent to the channel just before filling it
neatly with a steel trowel and keep traf-
fic off the stairs for about five days.
The concrete steps lsading to our’
¥ front door have settled so that
the threshold is now dangerously high.
What are the alternatives for resolving
this problem?
A You have two: You can resurface
® the exdsting steps, or you can jack
them up. If you plan to resurface, the
overlay on each tread must be at least 1
in. thick. Build a form so that riser
heights will all be equal and so there's a
slight but uniform tilt toward the fromt
to provide proper drainage. Sand the
bonding surfaces with coarse emery
cloth to create a “‘tooth’” for the new
material. Use sand-cement mix with a
liquid bonding agent or an epoxy patch-
ing mix.
To raise the present stair system

Cuts Fine <

8 hp 30", 11 hp 42" ™
cut; side or rear
discharge models. !

Saves Time

Hundreds of ZTR, owners have cut
mowing time in hall.

To repair front edge of 8 concrete step, first break off dafec-
tive material with a cold chisel, undercutting vertical surface
as shown so that the patches form a strong bond with exist-
.| ing concrets. Improvise a form by ripping a board to the riser

.. -~| height and supporting it with heavy blocks. Pack notch with
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To repair a damaged corner, apply patching mix, allow it to set for about 15 min-
utes and then finish with & steel trowel. Moisten patch occasionally as it cures.
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back to its original position, dig down
underneath it and use hydraulic jacks to
lift the steps. Once the steps have bean
raised, pour a new footing in the cavity
below using a concrete mix with coarse
aggregate. The base of the footing must
extend at least 6 in. below the frost

lina
Q Whaole sections of my concrete
® gidewalk have heaved because
of wee roots. Do | have tw tear out the
old walk and pour new concrete?
A Pouring a new walk would solve
¥ your problems only temporarily.
The real problem is the tree roots. Since
your concrete is in good condition, it
should ba a relatively easy matter to
pry up the sidewalk in sections. Use a
Pry bar to move slabs out of the way.

Chop out the tree roots. You may
nead to dig the subgrade deeper if the
level has shifted. Tamp the earth firm-
ly. For good drainage, put in 6 in. of
gravel. Replace the sidewalk slabs on
the gravel bed.

u I recently poured a concrete
B driveway, and a few hours after
it was poured, surface cracks appeared.
What caused the cracks and can they
be repaired?
A The problem sounds like plastic
¥ chrinkage cracking, which can
occur under hot, dry or windy condi-
tions. Evaporation from the surface
causes it to dry out before the concrete
can develop tensile strength.

In all likelihood, these cracks do not
run the entire depth of the slab and will
not grow. They should be sealed to
keep out water. A sealing mix can be
made from 1 part portland cement, 2%
parts sand and only enough water to
allow the paste to hold shape. Epoxy
resin squeegeed over the slab will also
make an excellent sealer.

o I want to make the cormect mix of
® concrete for replacing a sidewalk
section, but am confused by instruc-
tions that say “mix 0 many parts of
cement with so many parts of sand,”
. » - and so on. Are the parts determined
by weight or voluma?
The correct ratio of sand, cement
B and aggregate differs according
to the way the concrete is to be used.
For a sidewalk slab, the classic 1:2:3
mix is best. Ingredients are measured
by volume. One bag of cement equals 1
cu. ft. Add 2 cu. ft. of sand and 3 cu.
fest of coarse aggregate to one bag of
cement to make 4 cu. ft. of concrete,
Use 5 to 6 gallons of water in the mix-
ture. Add water slowly, however, since
the sand may already be wet. The con-
sistancy is right when a handful can be
compacted into a ball.
Q My existing concrete patio is
®cracked badly and I plan to
replace it. How far apart should control
joints be spaced?

{Please tum to page 116)
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Rid your home

P
&ﬁ%r plant permanently
of pests and varmint with. ..

DECIMATE

1's not a pretty lopic, but fel's face it, mice,
lusi rals. roaches, bals, lleas, spiders and other
pests and varmint make life miserable at home or
569“ at the plani. Sure, there are all kinds of poisons

I that get rid of them -- (amporarily Trouble is that

Dﬂf‘”f'%ﬂ;f%‘ﬁﬂf‘f‘m“ those poisons usually contain carcinogens that

330 n ! endanger you and your househaold pels. And, un-

fortunalaly, in just a tew generalions (and thal can take as little as a few months) the “little visi-
tors” usually develop immunily against them

DeciMare works on an entirely ditferent pringiple -- it delivers a fremendous blast of yltra-
sound that is totally inaudible to humans and pets, but that sounds like an onrushing T47 jet
plane to pests and varmint. |t lotally disrupts their eating. sieeping. and reproductive patiemns.
They become 50 (horoughly discombobulaled that thay’ll leave your home within a few short
weeks - never 1o return. There is nothing lo prepare, nathing to set up. no poisen, no dead ani-
mals and na mess. Pesis just disappear, DeciMare model 550C protects 3,500 1.2 or 25,000 1.3,

Just plug DeciMate into your 110 W and
walch your space become tolally varminl
Iree. You have two levels of outpul inten-
sily, depanding on the saverity of the
problem. It is a humane, clean and totally
effective system fo rnd yoursell of pests
ance and for all, Clean up your home or
plant and order DeciMale loday!

W sell only the DeciMare
5000 rmoded. the most power-
ful angd wersitibe unsl in the

FOR FASTEST SERVICE ORDER

TOLL FREE (800) 227-3416
In California Call (415) 433-7540

Plpase give order 104133 and your major charpecand
nurmiter and exp, date If preder, mail check or
chargecard authorization for $89.95 plus $2.00 for
post. fmsur. (plus sales lax for California gelivery)

Y Nave J-waek redum privilege and 1-year guaranios,
of coutse. For quantity orders, please call of white

“PrarmiuwT Manager

= 779 Bush Strest
RuUyCHI & imic s
Russell's, 1962

Winie us for our very wnusus! calalog — free’
When in San Francrseo, wsil our Bush 51 5fome’

MA BELL
ALWAYS GETS PAID.

“Toll-Free" calls ain't free. If you don't pay,
the manufacturer does. Just ask Ma. Those
“free” calls must be reflected in the selling
price of the product, because there's no other
way except bankruptcy.

If only 10% of those who call end up buying,
a good figure, they pay the phone bills of
the 90% who didn’t buy. That's outrageous.

The above is from “The Book of Bugs", a
free-wheeling personal statement and sales
caftalog written by our Head Bug. His book
is outspoken, insulting, irritating, pugnacious,
ascerbic, and annoyingly honest. Best of
all, it's FREE.

Drop us aline, or call...on your OWN nickel.

——AQUABUG INTERNATIONAL, INC——

100 Merrick Rd., Rockville Centre, NY 11570, (516) 536-8217

Imporant Moties: Piease do nor confuse
DeciMate with similar fooking unils of low
intensity and only ane gulput level. Deci-
Maie "sweeps™ from 25,000 fo 65,000 Hz
in each cycle — ather units have consfant
frequency. They may cos! a few dollars
less, bul they cannol passibly do the job.

Mama e
Address ___ — —— =




(Continued from page 115)

Control joints—that is, spaces
B hetween one section of concrete
and the adjacent sections—relisve
stresses in concrete that result from
expansion and contraction with chang-
ing temperature. They should be
spaced a maximum of 10 ft. apart.
You can make control joints in three
ways: 1. Cut them into partially set con-
crete with a hand groover masonry tool.
2. Cut them into concrete after it has
hardened with a concrete saw. 3. Build
forms with 1x4 or 24 strips at joint
locations. Strips can be left in for deco-
ration.

Q.

B a concrete surface, blot up as
much as you can, then cover the spot
with one of the following: powdered
calcium carbonate, hydrated lime, talc
or fuller's earth. Portland cement can

24 hours and then scrape it off.
If oil has penetrated into the con-

What's the best way to clean oil
and grease from a concrete

If nil has been freshly spilled onto

also be used. Let the powder stand for

THEY STAY
ONTHE JOB,
YEAR AFTER
YEAR.

You'll suffer no “planned cbsde;c\enﬁcﬂe" in toals bgoféHANNE%DEK. Instead,

u'llenjoy like-new effidency yearafter year, For reqson. They're predsion
r-:ude I':.:?i ialists who've been forging only the best for almost a century.
CHAMMNELLOCK. Top 3:0?1' at mﬂgremium in price. Send for free cotalog.
Channellock, Inc., Meadville, Po. 16335

Tools by

A
For you who waont the best, et

crete, scrape off whatever remains on
the surface with a putty knife and then
cover the stain with a stiff poultice
made from one of the powdered sub-
stances above combined with a solution
of 1 part trisodium phosphate and 6
parts water. Let the poultice stand at
least 24 hours, then scrape it off. Scrub
the surface with clean water.

Grease is easier to remove than oil. If
scraping and scrubbing don't work, use
a poultice made from benzene, naphtha
or trichloroethane and an inert powdar.
Allow it to stand 24 hours, then scrape
the surface clean.

0 Dark brown spots are appearing
®in areas of my concrete deck.
They don‘t wash away with soap and
water. What causes these spots?
The type of discoloration you
® dascribe occurs when tricalcium
alumino-ferride—the agent that gives
portland cement its gray color—has not
reacted thoroughly with other chemi-
cals in concrete. To remove the dark
spots, try pouring on undiluted house-
hold vinegar. If that doesn’t work, try a
(Flease turm to page 118)

ik

Repointing scarts with chipping out fail-
ing mortar to depth of at least 1 in. Then
push fresh mortar off hawk and pack
between bricks with a jointing tool. Detail
shows closed head ridge, used to keop
water from draining inte vertical joints.
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Warning: The Surgeon General Has Determined
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solution of 1 part muriatic acid to 30
parts water.
A fine layer of dust continually
B forms on my basement floor.
How can | amrest this condition?
“Dusting”'—erosion of the con-
B crete surface—can be attributed
to several causes. Improper curing is
one, low cement content is another and
freezing of fresh concrete is a third.
When slabs are poured during cold
weather, contractors often use fossil-
fusl heaters to keep the area warm, and
the carbon dioxide exhaust, reacting
with the fresh concrete, causes calcium

carbonate to form on the surface. Still
another cause may be that the concrete
dried too quickly, allowing a mixture of
water and fine cement particles called
the "laitance” to form a thin layer.

Laitance can be ground off with
coarse emery cloth, a carborundum
wheal, a grit blaster or a scabbler. To
eliminate dusting from other causes,
apply a chemical hardening agent that
contains magnesium fluosilicate or zinc
fluosilicate compounds.

Fillers. DAP spackling, glazing,
and wood-filler products are ideal

They're caulks, fillers, and
adhesives from DAP. You can

count on them for quality and per-
formance, just like professionals
do. That's why DAP is the only
brand | recommend.

In fact, for every household
job, DAP gives you the widest
selection.

Caulks. Trust DAP caulks for
everything from weather-proofing
around windows and
doors to sealing around
tubs and tila.

DAP

for all your patch-up, seal-up, fix-
up projects.

Adhesives. DAP adhesives en-
sure strun%er than nail-tight bonds

when installing panelling, furring,
molding, flooring, carpeting and
more.

So reach for top-quality DAP
productis. They're all easyto use and
last for years. That’s why
more people trust DAP,
and ask for it by name.

Most trusted name in cauls, fillers & adhesives.

£1983 DAP Inc. DAP Is a trademark of DAP inc., Dayton, Ohio 45400,

Q How can | get paint to stick to
¥ the high-traffic areas on our con-
crete front porch?
A Today's epoxy, polyurethane and
.arqu‘ic paints wear much better
than oil and alkyd paints on concrete.
Before applying a wear-resistant paint,
clean and roughen the surface. Use a
trisodium phosphate solution or strong
detergent to scrub the floor. Sanding
with coarse emery paper may be
required to give the old surface a rough
texture for good paint bonding. Test-
paint a small area to be sure the new
paint will adhere.
0 The mortar joints on the brick
® yalls of my house are dried and
crumbling. How can [ repair this?
A The repair procedure for mortar
® joints on brick is known as “tuck
pointing.” Start by chipping out all loose
mortar from the joints with a cold chisel
and hammer to a depth of at least 1 in.
Clean away dust and chips with a watar
jet and wire brush. In areas where fail-
ing mortar is causing leaks, remove the
bricks and clean mortar from remain-
ing bricks in the surrounding area.
Mix mortar from 1 part portland
cement, Yz part hydrated lime, 4%
parts sand and enough water so that
the mixture can be compacted into a
ball. Let it stand for one hour, then add
enough water to make a stiff but work-
able paste. Dampen joints with clean
watar. Use a jointing tool to force the
mortar into joints. As you compress the
mortar and strike off the joints with the
jointing tool, work in one direction only
to avoid forming air pockets, e

MANUFACTURERS LIST
Patching masteriais:
Bondex Internatonal Inc., 5t Louis, Mo, 83122,
Burke BondCrete-5 Bonding Agent, Tha Burke Co.,
San Mateo, Calif. 94403,
Clnuul.ﬂuﬂmm Camp Co., 800 Sangameon,

Polymer Plastics Corp., 85 Davids Dr., Hauppauge,
N.Y. 11788

Cuikrete, Worthington, Ohio 43220,

HRed Devil Silicate Cament, Red Devil Inc., Union, N.J.
OTOED.

Rosdurm Mortar, Marlive Div., Masonite Corp., Dower,
Ohio 44822

Slhﬁit-l. Bax 17087, 5t Bermard. Cincinnati, Ohio
45217.

Protective Products, Box 10888, Atlanta,

Ga. 30310,

Stay-Tite Products Co. Inec.,
Clevaland, Ohlo 44137,
Thoro System Products, 7800 Northwest J8th 5t.,

Miami, Fla. 33166,
Urnitasd aﬂm Corp., 14570 Barber, Warman, Mich.

14701 Industrial Ave,,

Concrews sealer:

GE Silicone Masonry Seal,
Waterford, N.Y, 12188,
Sunnyside Silicone Sealer, Sunnyside Corp., Wheal-

ing, T BOO40.

Thompson's Water S5eal. E.A. Thompson Co., San
Francisco, Calif 84103.

Ganeral Electric Ca.,
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Get Ram Tough values during

DODGE PROSPEC'POR DAYS'

of savings is
drumuﬂc .upto 51000 on a
wide selection of Prospector
oplion packages specially
created for these and many
other ‘83 Ram Tough frucks.
And they are options most fruck
owners prefer. For example:

RAM PICKUPS. SAVE 510007
Select light package—bright
rear bumper, wheel covers
and low-mount mirrors—30-
gallen fuel tank—oll and
temperature gauges with frip
odometer—tinted glass—
Intermiftent wipers—Ram
hood omament—AM radio—
Royal SE decor—air condi-
fioning. With special Dark
Brown metallic two-tone paint.

RAMCHARGER. SAVE $1000;
Start with convenlience
pockage-—digital clock—oil
and temperature gauges—
frip odomeler—sunscreen
glass—bright grille and hood
omament—bright low-mount
mirrors and wheel covers.
Add Royal SE decor—front
bumper guards—~AM,/Fivi
stereo w/electronic funing—
special Dark Brown metallic
two-tone paint—air condi-
ioning—power door locks
and windows—speed confrol,
RAM WAGONS. SAVE $10007
Choose the convenience
package—bright front and
rear bumpers—digital
electronic clock—36-gallon
tuel tank—ocil gouge and
odometer—bright grille and
quad headiamps with

halogen high beams—bright
wheel covers and low-mount
mirmors—bumper guoands and
nerf sirips—Royal 5E decor—
AM/FM stereo radio (manual)
—air conditioning. With
special Dark Brown metallic
two-tone paint.

RAM VANS. SAVE $575]
Choose hi-back bucket seats
—finted glass—convenience
package—3&-gallon fuel
tank—full gauges—bright low-
mount mirrors, wheel covers,
front and rear bumpers—
intermiftent wipers—exterior
oppearance packaoge—AM
radio. With special Dark
Brown metallic two-tone paint,

RAMPAGE. SAVE $200'...0ON
ONLY TRUCK IN AMERICA
WITH 5-YEAR/50,000-MILE
PROTECTION PLAN: Get
white side wall tires—light
package—dual remote
mirors—power stearing—AM
radic—cargao baox side rails.

RAM 50. SAVE 5125 ON
AMERICA'S LOWEST-PRICED
PICKUR'* Choose two-tone
tape-—bright step bumper—
low-mount mirrors—box top
molding —sliding window—
clock—wheel trim rings.




Build your own library with
Popular Mechanics Books

PRACTICAL TIPS AND INSTRUCTION
FROM THE EDITORS OF POPULAR MECHANICS

Step-by-step, fully-illustrated POPULAR MECHANICS BOOKS are complete manuals

of information and practical advice.

1. TUNE UP AND
TROUBLESHOOTING

Over 50 pages of charts, showing how
to trace and solve most common
problems, Covers all modern [.5. cars
and four mest popular imparts
including pickups, vans, four-wheelers,
and diesels. Over %) pages of tune-up
specifications for 1.5, models from
1974-1979 plus Datsun, Toyota, Rabbit
and Beetle. (B-1757, $19.95 - B-1757A,
paper $11.50)

2 HOME APPLIANCE REPAIR
MANUAL

Provides step-by-step repairs for more
than 50 d t kinds of appliances.
More than $00 photographs, 200
i and d?um Lists appliance
part suppliers. Gives a basic introduc-
tion to electricity and nstructions for
g electrical testing equipment.
s, (B-1752, $23.50)

3. BASIC CAR CARE

Tells how to perform simple
maintenance checks, prevent or delay
breakdowns, do fune-ups, handle basic
repair jobs. Highly illustrated with
clear-as photos, diagrams, and
drawings. Covers electronic ignition,
diesels and front-wheel drives. (B-1756,
$19.95 - B-17564, paper $13.00)

4. THE WORLD OF SPORT
AVIATION

The focus is on four basic types of sport
alreraft - homebuilts, antiques and
classics, warbirds, and wltra-lights -
wwnimm“:ﬂmu&inm
rategnry. [t Iypes

imaterials used, space mﬁufrﬂmﬂs
engines, certification and safety. Lists
various organizations ong can join.
This book brings to life the thrilling
world of spont aviation. 32 pages of
color illustrations. (B-1755, £24.00)

DO-IT-YOURSELF MATERIALS
Provides answers to every do-it-your-
selfer's questions about materials and
supplies used for home improvernent
profects. Discusses lumber, millwork,
phywood, hardboard, siding, plumbing,
and electrical supplies. The only up-to-
date reference work that femishes
complete informeation on the thousands
of standsrd building products available
today. (B-1759, 53.95];

&é. 500 HOME AND SHOP TIPS
Here's a ready reference for solving all
home, shop and craftsman problems.
Eight cover areas where most
of 4 help: Iw workshap
techniques, painting, care,

and electrical problems. (B-1754,

paper §12.95)

TO ORDER, use the "B" numbers and send check or money order fo
POPULAR MECHANICS, Box 1014 Radio City Station, New York, NY 10101.

7. THE GUIDE TO
SELF-SUFFICIENCY

Practical advice on being totally or
 self-sufficient in every way.
Over 600 2-color {llustrations show step-
tlf—ﬂ.Tal'::A' to do it Learn to brew
beer, bread, pickle onions, design
a diary, convert to solar energy, build a
staughterhouse or spin vam. (B-1753,
$18.95 — B-1753A, paper $10.00)

8. BODYWORK AND
PAINTING

This is the first book whose table of
contents was designed 1o match the
needs of rapidly growing do-it-yourself
market. It shows how to save time and
money by doing your own work. Step-
by-step iliustrations, 16 pages of
photographs, including color matching,
pinstriping tec and custom
designs. (B-1758, §19.95 — B-17584,
paper $12.95)

Popuder chanics is & publicason
1 division of THE HEARST CORPORKTION



A revolutionary new swimming pool
has besn introduced by Zodiac. Called
the Hippo, it's a do-it-yourself, inflat-
able pool. Simply inflate the side walls
with air, replace the air with water,
then fill the interior swimming basin.
Hippo's five models range from 12 % I7
X 2 ft. deep, which sells for 1,800, to
31 x 43 x 4% ft. deep, which costs
$7,000. For more information, contact
the Pool Div., Zodiac of North America,
Box 400, Stevensville, Md. 216686.

Adslphian Mill presents do-it-yourself
garabo packages. The manufacturer
claims that two people can erect the
prefabricated gazebos within four
hours, using ordinary hand tools.
Made completely of Californis red-
wood, the gazebos are available in
both 9-ft.-dia. ($1,096) and 12-ft.-dia.
($1,680) models. For further details,
you should contact Vandy Craft, Sales
Office, 350 Easst Dundee Rd., Suits
205, Wheeling, [l. 60080,

A close look at Algoma’s new line of
lawn furniture reveals “wooden” slats
made of polyethylene. The line con-
sists of nine pieces, including the two
shown: a 4-ft. terrace bench ($83) and
a 16% * 18-in. end table ($40). The
furmiture is available in green, whits,
redwood and gray and is manufac-
tured by the Algoma Net Co., 1525
Muedler 5t., Algoma, Wis. 54201.

Make your summer evenings mone
enjoyable with a Web electric bug killar.
An ultraviolet light lures insects
through & protective cage to the electri-
fied killing grid. The bug killers are
available in three models: the singls 15-
wart bulb Patic-Web ($79) with an
effective range of ': acre, the single 40-
waitt bulb Web ($108) with a range of
one acre and the double 40-watt bulb
Web ($128) for yards up to 1% acres.
For more informadon, you should con-
tact Weber-Stephen Co., 200 East Dan-
iels Rd., Palatine, Ill. GO067.

A quick and safe way to light charcoal
brigquets is the idea bahind the Chris-
ten SuperFast charcoal starter. The
Gle-in.-dis. ¥ 12-in. steel cylinder is
divided by & wire grate—the upper
half holds charcoal and the lower por-
tion is for crumpied newspaper. Light-
ing the paper will start from coe to
four pounds of charcoal in & o 15
minutes according to the manufactur-
ar. It retails nationally for $11.95 and
is produced by Christen Inc, 58
Branch St., 5t. Louis, Mo. 83147,

powared rotisserie, pushbutton fgmit-

Structo’s Golden Classics gas grills
are lod by the top-of-the-line Modeal
874018, This model’s full range of
convenionce features include: stain-
less steal double bumers, battery-

&r, separate heat contrals, a 20-pound
LP fuel tank with regulator, steel base
with 6-in.-dia. wheels, hardwood cut-
ting board and wolcanic rock. It's
$454.95 from Structo Div., Route 75,
Freepart, Ill. 61032,
(Ploase turn to page 126)
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Take this giant $25.95 copy of

You simply agree to buy fust fwo regular selections
or alternates within a year, from the hundreds of

%5‘(- ean build o house. | EEEEETTEEEE
Witk book. | " ,

Whether you're a professional carpenter or have no carpentry experience
at all, RESIDENTIAL CARPENTRY will be vour permanent bible to
doing all the carpentry required for building, renovating or remodeling
your home.
From Foundation To Roof. . . Inside & Oul
Just browse through this giant T05-page hardbound book and pick out a
praject. Everything you need to know is described and illustrated step by
step. Everything from house framing, building stairways and doing ex-
terior trim...to hanging windows and doors, installing drywall and
paneling, building scaffolding...even how to choose and use the right
tools for each job and how to work with all kinds of building materials.
Build A New House. . . Remodel The House You Have
If you're ready to build a new house, or want to renovate or expand your
present home, this book will help you do it easier, better, quicker and
cheaper! The tips and shoricuts you’ll pick up here will save plenty on
planning, building, and finishing any-size project {(whether you build it
yourself or contract some or all of the work).
Loaded With Thousands (M Carpentry Details

You'll learn how to build footings and formwork. How to cut and install
sill plates. How to trim and set floor joists. How to raise and fasten a wall.
How to install doors, skylights, windows. How to raise a ridgebeam,
frame a gable. How to install roofing paper, shingles, flashing. How 1o
install firestops, build a 1% -hour party wall. How to install all kinds of
iqsula;lj?m. How ui:r finish aIII interior/ t:ﬂn}'?r tridn;:: Emr mllpr;f' wind;aw
trim, shutters, rails, mantels, cornices, soffits, 5, porches, more e

Learn How To Build Cabinets, Buili-ns o AR R O T S Tae.
On Cabinetmaking, this book guides you step by step in designing and :
building base cabinets, wall cabinets, a bathroom vanitory. More on
countertops, bookshelves, drawers, cabinet fronts. . . plus how to install
ready-made cabinets (medicine chests, island cabinets), and more. This
information alone can help you expand the storage area of your home
without sacrificing living space.

Hundreds of Show-How Mustrations, Photographs

You'll marvel at the way this amazingly comprehensive how-to book
takes you through every phase of residential carpentry. How it explains
every procedure and gives you explicit, step-by-step instruction. And,
there are more than 1200 illustrations that show you exactly what you're
doing. You can’t miss!

All The HOW-TO You'll Ever Need. . .
That's what Fogui&r Science Book Club is all about! You get first choice
of the best new handyman books published today. Quality do-it-yourself
books you can really use. Books on: Home
repair, improvement. House building. Wood-
working. Plumbing. Wiring. Tools, workshops.
Cars, car repair. Appliance repair. Energy
savers. Much more.

Big Savings Right Now!

Yes, membership in Popular Science Book
Club will save you time and money on the
books you really want to see. To prove it, we
invite you to take a $25.95 copy of RESI-
DENTIAL CARPENTRY for just $2.95
as your welcome to the Club. We'll also
give you our FREE 20-in-1 Shop
Guide. To get your special joining pack-
age, simply fill out the attached card
and mail. You'll be glad you did.

when . ..
F you
RE jﬂ-lﬂ [ R R '

You sea how
to do it in handy
building drawings
and hundreds of
on-site construction
photographs!

Easy-to-follow
text gives step-
by-step, by-the-
numbers proceduras.

This handy Bhop Guids mBasutes | O s e Gl You can't miss!
in inchas, cenlimeters. It's also a 1§ 0 - e T Popular

ﬂglmﬂliaai. glrolrnclor. 1:;:!' a:g | S=m Er A wFEe i Sclence 20-in-1

chizel grinding gaugs, a ! o

serew sizer, bolt and penny I Shop Guide

nail massurer, and morel YOURS FREE when you join the Club now!



RESIDENTIAL CARPENTRY

As your welcome to
for only Popular Science Book Club

5
Here's the book the pros train with!

'Ewum; RESIDENTIAL CARPENTRY by
~Mortimer P. Reed is widely used to teach profes-

AT

sional carpenters the skills and techniques of their A}
trade, In 705 outsize pages, this four-and-a-half- w
pound volume tells and shows vou exactly hiow to I
by step. mhlﬂ is explained and illustrated in —
the same in which a house is actually con- T ]
structed, with plenty more on cabinetmaking, fl J_ |

7
£
7
§
;
:
%

PHOTOS, DIAGRAMS,
BUILDING PLANS

How Popular Science Book Club Works

281 your FREE 29-in-1 Shop Guide and your
¢ RESIDENTIAL CARPENTRY tor only 5285
4 nendiing Send no monsy naw, WE T bill o

Thas

shoul avery lowi wesks (15 Smes & yearh you
mecaive @ codartul Chuls bulletn describing the coming man
selectinn and aiternate books also avaabie, Inadddian. up lo
4 s & year, you may recane sefecied mal
pmdects of specal inferest |
@ant bargaime! i you want 1he man se
makhiag. I wakk e sen| ta you aulomatcally
e main sesachion, of want aitemate Sooke or o books
simgly indicale your weshes on the handy borm that comes
with & bulietn and relum if toous by the dale indcaied. No
BfiEioga (S npesEary

Wl § e
Rard-10-ind randyris Hoak
pair End e

your - thmea!

N ‘ TO GET YOUR COPY, MAIL ATTACHED CARD
; If card is missing, write to:

POPULAR SCIENCE BOOK CLUB 23,5206



NEW PRODUCTS

{Continied from page 121)

Polar Products offers stainless-steel
garden tools featuring solid, one-piece
construction. The toul line (left to right)
includes a 10-in. potting trowel ($3.50),
! 12-in. garden trowel ($4), 14-in. wtility
. (f | trowel ($6), 12-in. weeder ($3.50) and a
| 12-in. long-handied trowel ($4). All of
the tools are guaranteed not to rust or
break for seven years or they can be
| returned for a free t. For
details, contact Peter Woolf Ltd., Box
186, Sparta, N.J. O7871.

A trigger-squeeze breeze
in the hands of the
handy homemaker!

A powerful, useful tool
in the hands of the
home handyman!

The Easi-Kneeler enables gardeners
to work comfortably in either 8 kneel-
ing or, when turned over., a sitting
position. A foam pad covers the pine
platform for additional comfort. It's
$47.75 postpaid and is available from
Gardens For All, Dept. PM, 180 Flynn
Awve., Burlington, V. 05401,

ﬂ;zra.fes

on any

110 Voit

i AC-60 Cycle
-‘E'.'m%,,..-‘ Dutfel.

Model ET-50 ™\
ELECTRIC

STAPLE GUN /

The PeCo garden sprayer ($189.95) is
powered by a rechangeable 12-v. bat-
tary. Palo claims it can deliver 5
hours of spraying on one [3-hour
charge. Write directly to PeCo Inc.,
2750 Sweeten Creek Rd., Box 5415,
Asheville, N.C. 28813.

It's TRIGGER-FAST! i
Just plug in . .. and SHOOT!

Just plug it into standard house current

and you re ready o hre staples as last
8% you can squeeze is leathertouch tngoer!
:

With her lightweight, trigger-fast Arrow ET-50 Electro-Matic, the handy
homemaker will breeze effortlessly through scores of light decorating and repair chores . |
tirmming a kitchen shall, ing a cioset. mending a torn screen of covenng a headboard

And, the Arrow ET-50 Electro-Matic s a fastening tool with the heawvy duty staple-driving
power the home handyman needs for putting up ceiling tile. installing insulation. -applying
waatharstripping. alc

Uses Arrow No. T-50 staples exclusively, infi sizes: 14, 516, 38 . 1/2°, 916" and Cailtile
Awvailable at all leading Hardware.
AROwW FRESTENER ComrPrany [NC
ROV ) nos Freroncs Comran x|
Depariment Stores everywhers 271 Mayhill Street, Saddie Brook, N, J. 07662

126

The Power-Til ($200) is an selectric
tiller which is claimed to perform like
a 3-hp gascline tiller. Its S9-in.-dia.
tines are able to till a full 17-in.-wide
swath., Contact Boyd Jefferies, DESA
Industries, Box 718, Bowling Green,
Ey. 42101. ™
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When your reputation’s
on the line, better fish Stren.

Your favorite lure did the trick. The fish took it, all right. But how
will you explain that he took your line, too? Next time, rely on tough, all-purpose
Stren, the premium fishing line from DuPont.

It s the professional angler's top choice. Because Stren has a unig UE
balance of properties. To let you set the hook—hard. Play for keeps in
cover. And know that your best knots will hold up. Cast after easy mg%sh
after fighting fish. So tie your lure to high-quality Stren, available in clear/blue
golden, and new clear.

Great fishing starts with Stren. GUPIND
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.




THE CHERRY BOMB
IS SET TO GO OFF

AT $l°95*

Now your car
can sound as sporty

as it looks —with a Maremont Cherry
o/ Bomb performance muffler. Especially
now that it's at this low sale price. In addition
to mellow sound, Cherry Bomb delivers reduced
back pressure, which can improve gas mileage.

*Sale :Pﬁ o may vary al participating outlets. Oler ends July 30, 1983
Certain applcations not cembed in California and :Fr:mdu

MadREeMONT

EXHAUST SYSTEM PRODUCTS

FOR ONE OF YOUR
FATHER’S DAY GIFTS
ASK FOR. ..

LR R R TE T E LAV R S T LI TR IR T T T

I

DELUXE
) SHARPENING

THE SYMBOL OF SHARPENING

“AVAILABLE WHERE KNIVES ARE SOLD"
Smith Whetstone, Inc. — Hot Springs, Arkansas 71901

HINTS
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Nonslip miterbox liner

To secure pad. apply rubber cement to
mating areas of miterbox and rubber.
Position rubber after cement is tacky.

Holding a piece of work in a miterbox
while sawing it can be awkward.
depending upon molding shape. I've
solved this by gluing sections of gasket
rubber to the floor and side of the
miterbox. Cut the rubber to size and
apply rubber cement to both bonding
surfaces. Set them aside for 10 1o 15
minutes untll the cement is tacky and
the surfaces will bond firmly on con-
tact. Mow vou can hold work with rela-
tively little hand pressure

—David W. Roberts

Silver-lead pencil is aid

A pencil having silver lead is a great aid

in a home or farm workshop. Used on

metal. the silver markings are easy to

follow when cutting or welding.
—Howard E. Moody
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[Por 1983, Chrysler
increases its warranty
protection to two years.

Only one major outboard manufacturer has
enough confidence in its product quality and
reliability to offer a limited warranty for not
ane. but two years. That's Chrysfer Maring.
For 1983, all domesiic outboards, pur-

chased from authorized U_S. Chrysler Marnine
dealers, will carry a 2-year limited warranfy
against defects in materials and workmansmp
o the entire product. Both parts and labor.*

America’s longest warranty. America s
lowes! dealer prices. It's not surprising that

[]
-y

s ¥

,_ow

Chrysler Maring leads the industry in warranly
protection. Chrysler is a leader in bringing
design simplicity/easy maintenance fo out-
board engines. And model for model,
Chrysler offers ifs dealers the lowest wholg-
sale prices of any major manufacturer. 5o,
our dealers can pass along important out-
board savings fo you.

Exciling new graphics ... new models high-
light Chrysier’s "83 lineup. Chryslar Maring
outbaards feafure atlractive new graphics,
designed to complement any crafl. Choase
{rom & comphete ingup of 1983 periormers
from the 3.5 to the 140 HP. including three ol
tfe highest-thrust salor engines desaqned
for gisplacement hulls

FROMY

And introducing the Charger 0. A real
high-torque powerhouse with stainless steel
prop, standard.,

Our 1983 outboard linewp is the product of
over 50 years of engineering innovation, test-
ing and In-use proving.

Compare. Nobody pulls it all tagether like
Chrysier Maring to give you price, warranty,
quality and serviceability.

See your Chrysler Marine dealer now,

w GHRYSLER MARINE
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Step-By-Step Plans
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O so strong, the grip
increases as the
turning gets tougher.

O Loosens rounded bolts,
even badly damaged,
rusted nuis.

O Eliminates a whole toolbox
full of closed wrenches.

O For bike, boat, car or tractor.

O Use at home, office or shop.

MNow there’s an amazing, virtuaily auto-
matic wrench that almost makes all those
closad wrenches in your toocl box obso-
lete! No more hunting through the tool
box for the right size wrench for the job,
because this one tool fits almost every-
whare that a closed wrench is needed!

BREEZE THROUGH THE TOUGHEST
TIGHTENING AND LOOSENING JOBS
This ingenious but simple ratchet action
wrench takes on even the toughest, rusti-
est most stubborn nuts. Loosens evan
rounded bolts! To tighten, simply place
wrench over bolt or nut, apply pressure
and turn. The grip ncreases as the twm-
ing gets tougher. And al the remarkably
low price of only $5.99, you'll want
gavaral.

Bolt in Your Home or Car!

Automatic Self- Adjusting Ratchet

- - -.-1

Design Wrench Loosens or

Tightens Every Nut and
Bolt From ¥a" to "%,s"
and From 9mm
to 22mm

oy

AMIAICAR FAMILY GUARANTER —|

T procduct i ol guarasiesd ¥ BF
i b ary Wy o Ty R B
0 s bor 8 G el Al rebung

AMERICAN FAMILY, 234-KK Box 21,
Kensingion Station Brookiyn, N.Y. 11218

Please send ma the amazing Mult-Purpose Wrench
for only 5899 plus §1.50 postage and handling. (Send
check or monay ordar in LULS. Currency only.)

WY, FA, CA, MI and 1L residents Add appropriate sales
[

SAVE! Order two Aulomatic Wrenchas for onby 550940
plus §1.95 postage and handling
SAVE MORE! Order three lor onty $13.95 + £2 25 PH
Enclased is §
Nama
Address
Cily
Siae Zip

Ganeral Offices: 1346 3ith St., Brooklyn, N.Y. 11218

Uneven edges

34 x 3172 x LENGTH TO SLNT,
GUIDE BOWAWRD \WITH STRAMGHT
EDGE II FENCE
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SAMY TABLE

"~ SAW BLADE

[N |

Here's an easy-to-make guide for cut-
ting a straightedge on a board with an
uneven edge, The guide is made from a
straight piece of stock 4 x 3% ¥ 48 in.
(or any suitable length). The “-in.-
wide dadoes are used to align the guide
with the desired cut.

Tack-nail the guide so it overhangs
the workpiece's uneven edge and it
rides against the rip fence

— Creorge Obradovich

Tomato tower
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L f
MOUND . TOMATD
THE SOIL PLAMNTS

You can make this inexpensive tomato
tredlis in just a few minutes by rolling a
4-ft. X 20-to 28-ft. piece of turkey wire
into a cylinder, When you have the
diameter you desire, secure the trellis
by building a mound of dirt around its
base. Plant four evenly spaced tomato
plants close to the trellis. Use the inte-
rior for watering.

— Dorathy 5. Garland
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This talking phone TELLS you in clear English what numbers you're dialing.

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

Each Evy ot @ seporare funciior, Each o atks fo vou, iF vow
wvr i fo. Wikat o corveriaivon grece The Evervtiiing Phome o

It's as though someone said—

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

Someone did say that. Thisis it,

We call it THE EVERYTHIMG PHONE be-
cause it does everything. It advances the
science of phone communications by ten
years, even in this age of wild changes and
improvements.

For axample—

This Phone Actually TALKS To You

The Everything Phone speaks to you ina

warm, gentle voice. it never talls you wrong.

Touch the ""Voice'' switch and when you
push a button, the phone tells you the num-
ber you've pushed. Il you're warking in dim
light, you won't dial 8 wrong number, be-
cause your friendly phone voice repeats
each digit immediately, as you dial it.

A Complate Phone Answering System

If you prass the “'Prefix’” key, the "'Clear”
key, the Direct Memory Kays, or any of the
other special function keys (more about
these laterl, your PFhone Voice tells you what
you've pushed. If vou get tired of company,
you can shut off the voice; but it's like hav-
ing a friend right inside your phone.

This feature takes some explaining,

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

What about M37

M3 makes any cassetie recorder an

answearing device. Using the connector (sup-

plied), your recorder can take messages up
to the total length of any tape cassetta. The
Everything Phone turns the recorder on and
off automatically when a call comes in.
So0—you have your voice of 1) a massags,
in the phone's own voice, to call back at
whatever hour you designate; 2) 8 message
that you're out and can be reached at what-
ever number you designate; 3] an invitation
to leave a message after the tone, with a capac-
ity as long a8 the cassette— an howr oF Mone.

Memory Keys Galore for Automatic Dialing

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

The ather nine let you dial stored num-
bers, including long distance numbers, by
pressing one key. You caninset a tab show-
ing whose number is stored.

But you ain't ses nothin® yatl

You actually can store up to 50 numbers
of 20 digits each, using 8 two-number code.
Example: if you already have 30 numbers in
memory and you want to stora 1-305-
473-2044, punchin that number, use the
“Store" key and "'31"", and you'll be able to
dial that number in the future just by press-
ing 31"

Quality Speaker-Phone

Of Course The Everything Phone has one-
way speaker-phona capability. Of course it's
high guality sound.

Just press the “*Speaker’’ button and you
have a hands-free phone. A volumea control
gives you just the right amount of ampdifi-
cation.

Music on Hold: “"Mute" Switch

You can put a caller on hold just by pressing =

tha 'Hold"" key, What a pleasant surprisal
Instead of dead sound, the person on hold
hears a pleasant melody. (You'll hear it too,
50 you won't forget he's on hold.)

¥You have a “"Mute’’ privacy button, and it
couldn't be more convenient—it's right in
the center of the modern hand-phone. Press
that button, and aithough the other party
won't be able to hear you, you'll still be able
to hear him or her. Release the button and
communications are normal again. (No tell-
tale 'click’ when you press the Mute button.)

Here's a List of Other Built-in Benefits
Your Everything Phone is an electronic
butler. It has—
— Autormnatic redial. Press this key and your
phona will redial the last number you called
either once (if the phone is off the cradle) or
four times |if the phone is in the cradlel.

— Pulse/Tone selector switch. In areas
with rotary dialing only, slide the switch to
“P". In areas with touch-tone, slide it to "' T,

— Ringer off switch. You can turn off the
pleasant “chirper’” (it isn't a bell) when you
don’'t want to be disturbed. A separate ringer
Le.d, ight will alert you, if you're interested

Access pause key. For Sprint, MCI,
and other code numbers, the Pause button
gives you the proper gap between the original
dialing and the time the system takes to
answer with a tone. The Pause has other
uses, tog, but we just can't list all of them
here,

Secratarial aids. Opan a little door and
vou have a memao pad to jot notes. For the
numbers stored in automatic dialing memaory,
slide out the Directory Card, concealed under
the phone unit.

- Battery backup. Two tiny, easily re-
placeable batteries keep your meamaory intact.
A power failure, even onae that lasts for
maonths, won't wipe out what's stored in
thie meamaory

Anything Else?

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

No other phone ever made has all the
benefits and comforts this one has for vou.

CAN YOU BELIEVEIT?
THE EVERYTHING PHONE
IS YOURS FOR JUST

$199.95

two for only $189.95
[+ $4.50 shipping each)

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

1-800-824-7888

Asgk for Operator 551,

{In California: 1-B00-B52-7777)
Have your VISA or MasterCard handy.
Phones are manned sevan days a week,
24 hours a day.

l‘l"l N ‘!‘1"!"‘

We Absolutely Guarantee!
The Everything Phone is a lot of fun, and it's
the darnedest electronic instrument you
ever owned. But if at any time during the
first full month you own it you decide not
to keep it, send it back and wa'll rafund
every cent you paid.

Send check or money order, or charge card
information {$199.95 + $4.50 shipping —
Total, $204.45) to New Horizons, or call the
toll-free number above.

The Everything Phone
is another electronic marvel from

NEW HORIZONS

Dept PME, 1 Penn Plaza, Suite 100
New York, N.Y. 10118




PUBLIC NOTICE!

Finder's Fee Paid For
Liquidation Inventories!

W aré authorizsd ligudates of

ceNuiNE TORQ ELECTRIC EREE

endiaztion . Last yoar™s rmend

Factory new! Factory perfect!

season products, Bankruplcy ar
otkhiai financial probbems. Drder
A genuine TORD lawn mower! With TORO's one
year warranty! Priced at FAR below distributor

MUST LIQUIDATE

FAR BELOW DISTRIBUTOR COST!

E.n}:uliaﬁw 1- ED.E -AZE- JJEE?
P e
mdirinn will b Enmd\lr:d

piy you @ Finder's !nhamm:
parceniaps of tha bl valum of the
sabss comiract. [Otficers and sales
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HINTS
FROM
READERS

cancalations. Plant olosings. sto.
cost! WHAT'S THE CATCH? Just this:

H wouir kmowe of sny company with
TORO ovar-gngineerad this lawn mower! Thay put 5o much money into

surphes mwentones that must ba
quickly liguidated for cash, phone
its advanced technology. superior construction and sleak styling thatit
required a high price tag. Higher than many competitive models. This

Salety bar

[plus the fact its unigue concept was ahead of its time) met j-v':lh re- "ﬁ'?.f:; handia
sistance in tha marketplace. At model year's end. TORO decided to .nﬂ,.:.?.;;

“ghelva” the program and lguidate the remaining inventory.

Bacause of the extremaly short selling season for lawn mowaers,
we must move these out FAST! We SLASHED the price incred-
ibly low. So low, you can consider buying one 85 a “spare” . .
in case your presant mower is getting old and “conks out” . . .
or if you want two people mowing at the same time

Just roll out this TORO. Press a button and away you go | E:'E:T,'“w
with the greatest of ease!l Mowing AND EDGE TRIM- il

MING at tha same time. What a timesaver! And whata [ 3

naater, trimmer looking yard, tool Order a TORO now

f"l

-Fnr uprqh.t

mr l:rumrrn

AUTOMATIC
LINE FEEDN

Fingerip con
trol for sutn-
ermtic fased of
line. No bend
g or soop:

ﬁ 120 'lul'l'.'II.'I'SEl.E

INSULATED

%

EASY START! Plugin 2 CUTTING HEADS ml‘h
cord and press & bui- 4 Haxiblis i revolving

toai, Sirnpha, Tat. sure 7500 lﬁ.m 1o slios -\:lulnlql
BLATIS Euniy T through grass

TORD One
Year Limited J
o Warranty!

Compare ouwr low price with
other electric mawers. |Soorce:

1982 Fall & Winter catalogs.)

Sears 197 w/bagger . . $229.93
Wards 207.......... $158.97
Penneys 187 w/bagger $219.99

And remember, Ours is a TORO! Manufacturer's
Suggested Retail

® Mows AND trims flush up to walls, trees, fences, etc.,
® Cuts and recuts finely for mulch. No need to bag.
& Neatly mows a 20-inch wide swath of grass.

# 2 yltra-quiet 10 amp. Bosch motors for twin power,
® Adjustable cutting heights without use of tools.

® Unigue, lightweight design. Less than 35 pounds.
& Easy for senior citizens, women, young teens to use.
® Electrically operated. Easy pushbutton starting.

® No gas to buy. No ofll changes. No engine tuneups,
@ Safer, BY FAR, than any other power lawn mower.
® Safety shutoff when you release grip on handlebar,
® Low profile housing gets under bushes, shrubs, etc.
® Last year's discontinued model. Factory perfect.
® Backed by TORO 1 year warranty.

. rvic tionwide.
TORO se e centers na {E:QMB. Cd. / Liguidators Dept, F-15-4208
|-li‘:-*-,——- ——— BEH0 Wayzata Boul 1 7 Mir polis, Minn. 55426
FESA . Sand . Tare Powsn Mowen|s) a8 888,00 sach plus $18.75
GO RN B I wsch by abippng end handling . [Moes re ar in stock, ridy for
Cradin card mambars coen order by
phone, 24 hours 8 day. T days & sk,

prompi shipment. Sorry, no C.0.0. ordars. |
y chook or money order is encliosed.
Toll-Free: 1-B00-328-0600 | o oo o e o e i Exp

5229 99

ﬂI.IT THEY GO AT

‘88

Price subject 1o changs in G0 days
Oftar vobd owiside crigensd 48 siates.

Minnesols residants sdd 6% state sales tax

T Driners: Cluh
i hqi_w signal. or il no lrqurT;lTI-It I e Sup
Tolk-Free: 1-800-328- ,
in Minneiata. calt: 1.800-742-5685 | i 005F PRINT CLEARLY
M.B }on "
c-o- = N co- I;“;
ONE OF T - o P— L LA
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Wom out air conditioner fins can be
replaced inexpensively with vinyl floor
tiles. For a tight fit. set the air condition-
er in the window. Remove the original
fins and measure the height and width
of the openings on both sides. Cut the
tiles to size with a wtility knife.

For strength and neat looks, use a
double thickness of tiles mounted back
to back. Make certain that the joints
(seams) are staggered. The adhesive
forms an ideal bond and allows for
resiliency when installing.

—Shannon Keith Kelley

Barbeque grill clean-u

Periodically cleaning your barbecue
grill is the best way to keep it operating

efficiently and looking good. First,
clean the grill body, supports and base
with a solution of hot water and deter-
gent. Soften burned-on food by spray-
ing with an oven cleaner and soaking
the removable grating in hot. soapy
water. After the crust has softened,
Chore Boy recommends using a stain-
less steel scouring pad to remove resi-
due on the grate. Charmglow suggests
using a straight pin or a fine wire to
keep gas bumer openings clean. To
clean reusable briquettes on a gas grill.
turn them over and light the grill. Fol-
low the manufacturer's use and care
instructions. — Geaorge Jachens

POPULAR MECHANICS = JLUNE | 983



TONE ARMS IN THE GROOVE
(Continuwed from page 71}

tracking error, which is caused by the
curved swing of conventional tone
Arms.

Ideally, the tone arm should hold the
cartridge so that it remains tangent to
the record groove all the way from the
beginning to the end of the record. Yet,
because of its curved path, a conven-
tional arm changes the cantridge angle
with respect to the groove as the arm
travels from the edge of the disc toward
the center.

The number of degrees by which the

tridge holder, so the problem never
arises,

On top of all that, linear arms can be
a lot shorter than the pivoted kind. This
makes them lighter and less likely to
get all jumpy and stirred up by power-
ful, low-bass vibrations or the up-and-
down swings of warped records. Their
lightness simply puts them out of the
resonant range for such disturbances.
The shorter arms also take up less
space, so the entire turntable can be
more compact. Finally, since linear-
track arms don't depend on gravity or a
counterweight to provide the correct
stylus pressure, they can play in any

cartridge angle differs from true tan-
gent at any particular moment is called
the tracking error. It makes the stylus
ride askew in the groove, causing dis-
tortion. You might compare the prob-
lem to the sideways drag caused by
improper wheel alignment in a car.

Angle remains constant
Linear-tracking arms bypass this
problam. Traveling across the disc in a
straight line, the angle stays constant
and remains true tangent (at least in
theory, as will be explained later).
That's not the only benefit. Linear
tracking also eliminates the side thrust |
or “skating force” which makes con- |
ventional arms lean harder against one |
side of the groove than the other. This
side thrust—normally compensated for '
by special antiskating adjustments on
the turntable—is caused by the offset |
angle in conventional arms. Linear |
arms have no offset angle for the car-

e

Interior view of Mitsubishi's LT-10V (top)
shows linear-tracking stylus pestied in
turntable’s 'jaws.” Control panel of Ken-
wood P-@ (bottom) has touch-sensitive
switches for all functions.
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There's nothing sleeker than the
black look on today's cars. But how
do you keep that black rich and
lustrous? Well, now there's a one-of-
a-kind product that cleans and seals
black bumpers, trim and molding:
Black Chrome™ cleaner & sealant
from Turtle Wax®

Black Chrome’s creamy white lotion
instantly gives black rubber and vinyl
that deep, satiny look. Two cleaning
solvents, plus emulsifiers, loosen, lift
and suspend dirt and grime. But
more than cleaning, Black Chrome's
unique formula actually seals in that
look for months of protection, Plus,
Black Chrome works just as well on
soiled bumper guards, textured
plastic surfaces, simulated wood
grain, tires and other vinyl and
rubber colors.

Bring back the black today.

NEW BLACK CHROME CLEANER
& SEALANT FROM TURTLE WAX.

position—eaven standing up vertically.

With all this going for them, you'd
think that linear-tracking arms win
hands down. Yet some engineers are
having second thoughts about this
approach. The advantages of linear
tracking, they say, must be balanced
against certain drawbacks.

For one thing, it takes complex cir-
cuitry to guide these arms across a
record. They don't just get pushed
along by the record groove, like conven-
tional arms. Rather, linear-track arms
are propelled by a mechanism similar
in principle to the autopilot which

(Flease turn to page 136)
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TONE ARMS IN THE GROOVE
(Continwed from page 135)

keeps airplanes on course. The autopi-
lot senses deviations from the charted

course and then takes corrective action.
Exactly the same happens with these
tone arms. Whenever a sensor in the
linear-track arm registers a misalign-
ment (deviation from true tangent)
between the arm and the groove, it acti-
vates a servomotor which then pushes
the arm the tiny distance needed to
bring it into line with the groove. This
process is repeated again and again as
the cartridge moves from one groove to
the next. Thus, in a series of small, cor-
rective steps, the arm moves across the
record.

Granted, the misalignment needed to
trigger this movement is minimal. Even
so, critics say these arms still fall short
of the theoretical optimum because it

takes a definite misalignment to get the |

servos going in the first place. As a
result, some audio engineers argue that
there is little or no difference between
linear-track arms and conventional
arms as far as sound quality is con-
camned. What's more, the servo drives
are expensive. So, instead of opting for
the linear-track approach, some design-
ers are trying to improve conventional

Wall-designed and balanced gimbal foint
gives Dual pivot arm excellant tracking.

Among top-rank turntable makers,
Dual loyally sticks to the traditional
swivel arm. By careful calculation of the
offset angle and the arced path across
the disc, the tracking error is kept to
less than 2°. Dual engineers belisve
this causes no more distortion than the
misalignment needed to activate a lin-
ear-tracking arm.

An ingenious refinement of the pivot
principle is offered by Denon, with its
electronically controlled tone arm Servo
Tracer, which is pat of the DP-11F
tumtable. Outwardly, it looks like a
conventional arm, yet at its base, sens-
ing coils read the velocity of the arm in
both the horizontal and vertical direc-
tions. If unwanted resonances occur—

or if the arm is thrown off course by |

record warp or side thrust—another
magnet applies an equal and opposite

136

force, That way, stylus pressure is kept
constant despite the roller-coaster mo-
tion of record warp. Side thrust is neu-
tralized the same way.

Design details

Three tumtables in our test group
use linear-tracking arms: Sansui P-M7
{$370), Mitsubishi LT-10V ($250) and
Kenwood P-9 ($328), The Dual CS505-
1 ($130) and the Danon DP-11F ($200)
opt for pivoted arms, the latter with
Servo Tracer. Each model has a number
of distinctive features, For example,
both the Kenwood and the Mitsubishi
are specifically designed for vertical

operation: They play standing up
instead of lying down. This is handy if
the turntable must fit on a narrow shelf
and makes it possible to place an entire
sound systemn on normal-width book-
shelves. While playing in an upright
position, the Mitsubishi holds the
record against the wvertical platter by
means of a clamp. On the Kenwood,
you just drop the record into what looks
like the maw of a hungry animal and
then shut the lid.

Thanks to a built-in microcomputer,
you can play—skip or repeat—up to
seven tracks on a record in any prepro-
grammed sequence on Sansui's P-M7.

WRANGLER RULES THE ROAD.
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You just punch in your choice on a row
of seven selector buttons on the front
adge of the turntable. If you use the P-
M7 with a Sansui tape deck, it also pro-
vides automatic cueing for the deck
when you dub a disc. It starts the cas-
sette recorder the moment the stylus
hits the groove and stops the recorder
as the tone arm lifts off the record.
(Eenwood has a similar feature, assum-
ing the Kenwood turntable is used with
a Kenwood tape deck.)

Among the turntables with pivot
arms, Dual uses its renowned ULM (Ul-
tra-Light-Mass) arm—a conventional
arm of uncommonly light construction

with precision bearings that allow it to
move with minimal drag. Equipped
with a special premounted phono car-
tridge (made by the Danish firm Orto-
fon) the Dual ULM design reduces the
mass of the arm/cartridge combination
to 8 grams, a significant drop from the
18 to 20 grams typical of most other
tone arm/cartridge assemblies. The re-
sult is excellent tracking without the
need of any servo mechanisms and
therefore at a bargain price.

There is no clear-cut winner in the
ongoing contest between pivoted and
linear-tracking arms. You can’t pick and
choose by numbers because nobody

L-SEASON

WRANGL
ANSWE

RADIALS.
THE CALL

OF THE WILD.

It takes a light-truck tire with guts to
conguer wild country. A tire that'll
carry you through any weather, over

any terrain — in style!

All-season, all-terrain, all-position
Wrangler Radials are the answer.

From Goodyear, Number

One in radials.

Because Wranglers are all-

season, they go year-round.
With surefooted traction and
longer tread life than our bias-
ply tires. Because theyre all-

terrain, you get smooth,

guiet highway performance

and off-road muscle.

You also get something else
— Wranglers' good-looking

GO0D

Quality and &
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wide stance. Wherever
you take your truck, you
take it in style.

So next time you hear the
call of the wild, remember:

All-season Wrangler
Radials respond.

‘YEAR

lnnovalmn

has come up with an exact and reliable
method to compare the tracking perfor-
mance of these two basic arm types.

I sharpened my ears and (using
Shure's top-rank V-15 Type IV car-
tridge where no cartridge came with
the turntable) I played the Telarc ver-
sion of Tchaikovsky's 1812 Overture on
all the turmtables. | picked this particu-
lar record because it contains a passage
where cannon shots thunder and
church bells clang on top of a symphony
orchestra fiddling away at full blast,
That passage has been known to knock
lesser tone arms into the bleachers. But
each of the five models tracked it with-
out a hop, skip or jump.

Still, there seemed to be a slight dif-
ference at the innermost grooves of the
record, where the musical waveforms
are most tightly packed together in the
groove and accurate tracking becomes
both more difficult and more important.
At these inner grooves, the linear-track
arms seemed to have a slight edge in
tonal clarity, but the difference was
merely marginal. On the whole, we
found it's pretty much of a draw
between the two design approaches.

In any event, the tested models left
no doubt that the latest tone arms—
both linear and pivoted—can clear the
hurdles presented by today's most
demanding discs. They're proof that
analog technology is alive and weell,
ready to take on whatever challenge the
digital future may bring. ™

PRINTS FROM SLIDES
{Continued from page 77)

place the slides on the paper and print
through them, using your basic expo-
sure-filter values. The contact images
are small, but the necessary exposure
or filter corrections should be cbvious
enough to make your first print a good
one and your second even better.

Exposure for print sizes other than
8x10 can be calculated using tablas
found in most color printing guides.
The print manuals put out by Kodak
and Ilford for their Ektaflex and Ciba-
chrome processes are very well done.

The Ektaflex and Cibachrome pro-
cesses are two of the best ways of pro-
ducing prints from slides—Ektaflex for
its convenience and the Cibachrome
method for its image quality. Both offer
image parmanence, not found in most
other printing matarials.

At the core of the Ektaflex processing
system is the Model 8 processor and
the new Ektaflex PCT reversal film. The
same paper and activator solution is
used with the ordinary Ektaflex film
used to make prints from negatives.

To make a print, place a slide in the

{Please turn to page 138}
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PRINTS FROM SLIDES
(Continued from page 137)

enlarger upside down (emulsion side
up) and expose the reversal film that is
placed on your enlarger's easel. The
axposed reversal film is placed in the
processor, where it is soaked in the acti-
vator solution for about 20 seconds.
Turning the handle of the printmaker
laminates the film to the waiting paper.
After 9 to 12 minutes in normal room
light, the light-tight sandwich is peeled
apart. There's no mixing, or washing,

and no other complex processing steps
are needed.

The print quality is comparable to
that of other processes and offers a
repeatability that the occasional printer
should find attractive.

The new Cibachrome A1l paper and
its compatible P30 chemistry are im-
proved wversions of an already proven
paper/developer combo. The new mate-
rial is every bit as sharp and much less
contrasty. After exposure, the paper is
placed in an [ford or similar processing
drum. The drum permits the paper to
be processed in as little as 2% ounces of
chemistry. The solutions are kept in
contact with the print's surface by
rotating the drum back and forth on a

TUNE-UP TIME ?

B-12

CHEMTOOL

THESE MAY BE THE ONLY TOOLS YOU NEED!
For all Engines - Gas or Diesel

B-33 ENGINE

CLEANER

A clean engine runs
cooler - Spray it on
ase it off

B-12 CHEMTOOL
The Original - For Gas
Tank, Combustion
Chamber, Crankcase
or Carburetor.

RCE

B-12 CHEMTOOL
FUEL
TREATMENT
Cleans entire fuel
systems in GAS OR
DIESEL engines.
Eliminates Moisture

GAS BLAST

Cleans fuel system
and reduces engine
octane requirements.
FOR GAS OR DIESEL

Arlington, Texas 76011

level surface. A motor base can make
this job less tedious. At the end of each
processing step the old solution is
poured out and the new one is poured
into the drum's light-tight trap. After
three chemical and two washing steps,
the paper is removed for drying. The
total wet time is about 12 minutes at
processing temperatures of 75°F.

Working at or near room tempera-
ture, rather than at the elevated tem-
peratures (such as 100°F.) required for
some other processes, makes Ciba-
chrome and Ektaflex sasy to manage.

Ektaflex and Cibachrome papers are
available in both glossy and matte/pear]
surfaces. Cibachrome's pearl-surfaced
paper, while cheaper, does not possess
the image-keeping qualities of the
glossy paper—which is said to rival
axpensive dye transfer prints in image
permanence. You can, of course, pro-
cess other papers in the same drum
used to process Cibachrome prints.

Soon, the Agfa Corp. will introduce a
single-solution printmaking process
gimilar to the Ektaflex process. The
beauty of Agfa's Colorspeed process is
that it may be tray processed, thus
eliminating the need to buy additional
equipment. It should be available later
this year,

Simple, reliable printmaking pro-
cesses free the printer to be more cre-
ative and enjoy high-quality results
with less fuss. If you haven't tried print-

ing yet, now may be the time. 2|
EQUIFMENT AND SUPPLIES—
COLOR PRINTMAKING

Kodalk List prica (§)
Ektaflex Model 8 Primtmaker 134.50
Activator solution (3 qus.) B.o0
25 sheets PCT Rewversal film

(Bx10) 75.85
25 sheets paper, glossy or

matte 8.30
Diford
Bx10 processing drum 18.25
Motor base 67.75
1-liter chemistry kit 19.10
2-liter chemistry kit 30.50
10 sheets glossy paper (8x10) 17.10
10 sheets pearl paper (8x10) B.50
256 sheets glossy paper (8x10)  38.30
50 sheets pearl paper (8x10) 40.00
Vivitar
Vivitar Instant Slide Printer 220.95
Omega
Omega C-700 condenser

enlarger 188.85
Omega C-700 condenser

enlarger with lans 239.95
Omega C-700 Dichroic 360.95
Color print calculator 27.85
Omega Color Print Outfit

{includes C-700 condenser

enlarger with lens, color

calculator, filters and

dust-off) 314.95
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LUBRIPLATE
"MARINE
LUBRICANTS

of
For protection beyond the call of duty:

LUBRIFLATE DRASION

WANLFAL TLVRING PLAN WE WAHK i RO WILE

POPULAR MECHANICS = JUNE 1983

VS.
THE ELEMENTS.
m-* W'NS. Protect finish to make water bead up

your home with new Lucas®Wea-  and roll off all wood surfaces.
ther Fighter ™ Wood Stains and Lucas Oil Base and Latex Solid
Preservatives. Color Stains in 12 natural cofors

Lucas Qil‘Alkyd Semi-Transpar- penetrate to prolong the life and
ent and Clear Wood Preservative  enhance thege
protect your home from wood’s

auty of all types of
finished or unfinished wood.
worst enemies; water, mildew and B LUCAS WOOD STAINS
sunlight. Our special formula seals I  THE LUCas
the wood with a water repellent  GROUP

| P& Bow 670%Clevelard, OH S4107T

Your home
workshop
can PAY-OFF

Power Tool . FACTS TODAY!

Planer Molder Saw

Three power tools in one—
a real money-maker for you!

The Planer/Molder/Saw is a versatile
piece of machinery. It turns out prof-
itable precision molding, trim, floor-
ing, furniture. . . in all lar pat-
terns. Rips, planes, molds zepa-
rately. .. or all at once. Used by indi-
vidual home craftsman, cabinet and
picture ﬁ'amiﬁg shops, lumber yards,
contractors and carpenters.
Never before has there been a
three-way, heavy-duty woodworker
that does so0 many jobs for so little
cost. Saws to width, planes to desired
thickness, and molds to any choice of
patterns. Cuts any molding pattern
ou desire. Provides trouble-free per-
ormance. And is so simple to operate
even beginners can use it!

= SEND FOR
NO OBLIGATION=-NO SALESMAN WILL CALL

RUSH COUPDN FOLEY-BELSAW CO

00247 FIELD BLDG.
ropay! KANSAS CITY, MO. 54111

| === = B
Faley-Belsaw Co. pRiE l

80247 Field Bidg. ok |
Kansas City, Muu.qaal‘rn 8¢

AR

[0 YES, please semd me the FREE Bookler that
gives me complere focts oboul yowr Planer-
Molder-Saw and full details oa how I can qualify
Jor a 30-Day Free Trial right in my owe shap. |
undersiond there iv No Obliganion and tha! No
Salrsman will call
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TOUGH PAINT PROBLEMS

{Continued from page BE)

WOODWORKING MACHINES
5 in 1 Combination

WITH ELECTRIC MOTOR WHICH

Thia only machine buift with:

A ALL CAST IROM TABLES

B. HEAVY DUTY DESIGH

C. DEVELOPS 3 HF MOTOR

0. BUILT AS AN INDUSTRIAL
MACHINE

ONE PLACE FOR ALL YOUR NEEDS . . .

CALL NOWIII FOR GIFT
Toll Frea (1-800)
IN CALIFORNIA CALL COLLECT (213) 5420761
0O wvisA O MASTERCARD [ MONEY ORDER
PLANT:

MASTER WOODCRAFT CO.
800 SPRUCE LAKE DRIVE - PO BOX 669
HARBORA CITY, CA 20710
(A Repubic-Lagun Group)

Dealership Available

Pﬂl‘i’:tmarfaﬂuﬂdﬂrmvﬂs and porch
| roofs earlier than on siding due to & lack
| of venting and because harmful salts are
not washed off by the rain.

paint so that the finished surface will be
really smooth, feather the edges of the
remaining paint with medium sandpa-
per.
I'd like to change the color of my

¥ yinyl siding, but I'm afraid the
new finish may not be as long-lasting
as the existing finish. What do [ do?
A While the new finish on wvinyl

® may not be as durable as the fac-
tory finish, there’s no reason it
shouldn‘t last as long as a fresh coat of
paint on wood siding. Wash the siding
thoroughly with naphtha, then again
with soap and water. When it is dry,
apply a good-quality acrylic latex.

¥ ferent ways to prepare new gal-
vanized iron gutters for painting, ['ve
left mine unpainted for a year. But the
time has come. What's the best prepa-
ration method?
| A Galvanized iron gutters must be

[ |

degreased before you do any
painting. Naphtha and trichlorosthy-
lene both work waell. After degreasing,
rinse with water and dry gutters imme-

diately. Paint with an acrylic latex.
Inspect previously painted iron gut-
tars carefully for rust. Remove any you
find with emery cloth and steel wool.
Apply a metal primer to bare spots

before painting.

O The fiberglass privacy panels at
¥ gne end of our patio are stained

The sharp corner of a stiff putty knife can
probe and scrape any areas where you
suspect that che paint is unsound.

!M-I:I

Paint chalking that washes onto brick is
tough to remove. If wire-brushing with
muriatic acid fails to solve problem, Light
sandblasting may be needed.

Here is a clear case of paint failure caused
by lack of stationary venting. Warm,
moisture-laden air rises to attic and can
escape only through the siding. Small
holes could be bored in siding and fitted
with circular metal vents. A vapor barrier
inzide the attic would also help.

badly and would look better with fresh
paint. What is the correct way to pre-
pare and paint them?
Try cleaning the panels with iso-
® nropyl alcohol, then buffing them
with white buffing compound and a
polishing disk mounted on a portable
drill.

The result may cause you to think
twice about the need for painting. If
you still wish to paint, wipe the panels

{Please tum to page 148)

BLISTERING, PEELING AND FLAKING PAINT S

For maximum leverage, use a pull-type
scraper. You can exert pressure directly
over blade by scraping two-handed.
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VIC-20

(a real computer at the price of a toy)

e ed Commonore 64

SALE (more power than Apple Il at half the price)

WE HAVE THE LOWEST PRICES — CALL US!

$197,00

(with factory rebate and software savings applied)

389_00

{when you buy & programs)

You get the Commodore VIC-20 compuber for only

PERSOMAL You anly $387.00 when order the powar-
$134.00 when you buy § tape programs on sale for VIC20 253one T BOR Commodors 64 computer! We pack with
only $58.00. These & programas lisi for $100.00 o r computer a VOUGHER good for $100 rebats
$ 8800 You can choosa one of three packs: & TOP 10 ARCADE GAMES ﬁﬁn the factory when you send In your old
games pack, § home finance pack, of & amall VIE-30 TAPE PROGRAM BALEH Atari, Mattel, Coleco electronic game or com-
business pack. The VIC-20 computer includes a full Fak M e puter. This includes Sinclalr, Timl:. Texas In-
sita 66 key typewriler profeasional keyboard, color 1. Supsr Parsirooper (Fanuatic) §ee ::“m |I:|='l.-:'|5;ﬂsg $100 mwm FLHE%
command keys, upperiower case, full screan aditer, B Ry 1504 that allows you to buy PROFESSIONAL SOFT-

[Batisr 1han Cunlipades
18K level Il microsoft basic, color, sound and i ; YWARE from the items shown in the center col-
music, real time, fioating point decimal, sasy to p &;“"“:"““m"‘"" bbb umn of this adl Call us loday (312) 3825244 for
read sell teaching Inslruction book, connects 1o any i M:"W:IM s -n.m. :::: st prices and best service.
TV, includes console case. & AnE Mabisr Splarter (Nushesr Diniten ELT ]
T Bug Beaat iCrawpy) Fi0 m mmm“
33K COMMODORE VIC $150.00 g ORI bt PACKAQE
4 apa FACK-]
with 2% times more power W Knazy Neag oy This wordprocessor |8 speclally designed far the
BUY ANY FOUR — DEDUCT 10% MORE Commodore-64 l.I'HilllI'lﬂ ihe  latest tichl'llqm
You gel the VIC-20 computer plus we axpand the Allows powerful text editing capabilities without
total memory to 33,000 byles to give you 2% times VIC-20 PROGRAMMING AIDE!I long hours of orlentation o tralning, Complete cur-
MOre programming power. ki o i ot i ey sof and insertdelete key conirols are used. Block
il 98l gy movamant andior duplication, line Insartion andior
41K COMMODORE VIC $199.00 e et o ¥ ol dalation, sulemalic cantering, margin sstiings, tab
with 4 hm“ A RS R AL setlings, copy, disk or tape handling, and all printer
PAGES — yOu Ml haws [Pesl) types. Up to 98 continuous pages of text can be
s ow mrvrers v outpul to the printer, List $89.00.

i pyremgcbio-hunsei 15 sapen 1 s ' COMPLETE DATABASE PACKAGE
pscuorgiions ety b A user friandly data base system that makes |n-
et 400% more grogramming powsr — formation easy to find and siore. You can add,

40-80 COLUMN BOARD 599. ot 134 95 MK wvariure gams il changa, deiete, and search for data. Print the in-
A fantastie prica breakthrough for VIC-20 owners on Commodore 64 Computer wﬁ,“ :ﬁd n,,:u: rh:”m"pm;;:'m'.
this most wanted accessoryll “Now you can get 40 powerful merge program that allows cusiom
or “:u- '?H::n: on your TV, or m :Inm PROFESSIONAL SOFTWARE documents and personalized malling lists. List
pras #rge, $88.00.
slectronic spread sheset, time manager and terminal Name
emulator || Thess PLUS programs require only WO ] OO BRI NG DAC 900 COMPLETE ACCOUNTING PACKAGE
BH. RAM memary, cOMmpéate Data Bk pach (Home or Small Business)
[anclusches WA T g This general lsdger program Iz perfect fof small
Elecirons: spreadshes) pack business &s well as home, It utlizes a double enlry
TRACTION FRICTION PRINTER $299.00 i bookkseping system. You only need enter one tran-
Comstar FIT deluxe line printer, prints B%x11 full personal & business) saction and the computer will handle the oiher. All
siza, single sheat, roll or fan fold paper, iabels stc. Programimes Halpar sccounts are user defineable and will build tor 1
40, 86, B0, 132 columns. Impact dot matrix, bi- direc- qurmngﬂcl-mnu-n yaar, rasulting in a fila of all transsctions by ac-
thonal, B0 GPS. Barsic Tulor 0 count number, month and year to date. Each month
Typing Tulor 1998 a current month's transactions can be viewed at any
80K MEMORY EXPANDER $89.00 time (99 accounts 187 entries per month). With this
BOCTU rogram I I itor
Sbeaiot ~ Swiich selectable — Reset bution — Rib- 80 column BOARD your Hnr:::llﬁ growth ::“w:I“nb;mr::pllnlest
bon cable. A musl to get the most out of your B0 characiers per ling on ihe screen al onag time. in. 50,00,
VIC-20 compuler. cluges word processing pack (st S88.000., complels COMMODORE-S4 PROGRAMMERS
data base pack (sl 3H0.00), Elecironic spreadshest
IOICE THESIZER $79.00 pack (ist SE9.000. ALL FOR ONLY 1179 REFERENCE GUIDE
$ This is the in-depth guide that goes inio ihe heart
Makes your VIC-20 talk, VOTAAX based plus W have Owar 00 Prograrms o of the B4. Al espects of the basic and maching
features found only in $295 versions. GREAT BUY the Commauors §6 Compuriar language are covered. (A must for anyone wishing
— DON'T MISS THIS SALEN WE LOVE OUR CUSTOMERS to program the Commodore-54). Sale $18.95.

* LOWEST PRICES » 15 DAY FREE TRIAL » 90 DAY FREE REPLACEMENT WARRANTY
+ BEST SERVICE IN U.S.A. » ONE DAY EXPRESS MAIL » OVER 500 PROGRAMS » FREE CATALOGS

B L T T ———————
| Add $10.00 for shipping, handiing and insurance. fllinols residents | pno I Ec I D
please add 6% tax. Add 82000 for CANADA, PUERTO RICO, HAWAN
: ENTERPRIZES (v:ioveouncustomens)

|
: Enclose Cashiars Check, Monay Order or Parsonal Check. Allow 14 days
: orders must be in U.S. dollars, BOX 550, BARRINGTON, ILLINOIS 0010

lof delivery, 2 to 7 days for phone orders, 1 day express malll Canada
Phone 312/382-5244 to order




No wonder they call it the SUPERFONE!

At Last—a Cordless Phone
with TWICE the

Fidelity

Range, Sound
to Rival Phones with
Cords, and a Privacy Code
System — All This in a Phone
Less Than an Inch Thick!

The Super Fone is less than 17 thick. The base unit has a buili-in speaker phone,
o fully independent intercom and ix 110 vole-220 vall switchable.

Until now, cordless phones have
given you wonderful convenience. But
they've had two problems:

1. The range is limited to 600 to 700

feet.

2. Some of them sound as though

you're tallking inside a barrel.

As cordless phones have become
enormously popular, another problem
has arisen: two people, living near each
other, can have the same channel Not
only is there line confusion, but someone
else can literally make a long distance call
on your phone.

No more. Never again.

Range: 1500 Feet OR MORE!

The SuperFone 650 uses state-of
the-art electronics to bring you the
ultimate cordless phone. Sound quality is
superb — and it stays superb, 1500 feet or
more from the base station. That's more
than twice the distance of standard
cordless phones.

Only SuperFone 650 has a secret
code system to prevent interference and
false operation oﬁl'ue phone. You choose
from 512 possible "code” combinations.
Both the e unit and the phone are
locked onto that code, which you can
change when you want to.

o other phone can interfere. No
other unit can share the signal. No one
else can hear or speak on your carier-

wave.
Enormous Range

We say the SuperFone 650 has a
range of 1500 feet.

Notice we didn't say "upto” or "as far
as’ 1500 feet. There's no hedging,
because this seems to be the mintmum,
not the maximum range.

Users report 1 and 2000 feetl.
That's nearly halfa mile. SuperFone 650 is
a radiophone, not a toy, and that's why its
signal doesn't break up or start hissing or
crackling when you get half a block away.

You can tell when you heft it. It's a
Little Giant. You can feel the power inside.
What a marvel of electronic engineering it
is! And it's tough, too. It fits into your shirt
pocket, and you can bounce it around all
day without damaging t.

Sumrﬁme 650 iz The Everything
shumz ything any phone can do, it can
o

First, the base station is a speaker
phone. Touch a button and you can have
2 hands-free conference conversation in
the room in which the base station sits

Next, it's an intercom. You can page
the handset from the base unit and have a
private conversation. You have a true
wireless intercom, not just a signal.

Third, you have a privacy button
Push that button and you'll still be able to
hear anything the other party says, but he
or she won't be able to hear you until you
take the button off "hold.”

Fourth, you have an automatic redial.
Touch the key and the SuperFone will
redial the last complete number.

What else? A security switch which
miakes it impossible for anyone to call out
en the remote phone, without changing
the ability to receive calls. A volume
control for the speaker on the base unit. A
call button to page the base from the
cordless phone. THIS PHONE HAS
EVERYTHING!

30-Second Installation

Flug your SuperFone 650 into any
wall AC outlet. Push its standard modular
terminal into the telephone plug. You'rein
business.

Every component is heavy-duty,
from the built-in condenser microphone
(with automatic gain control) to the LED
indicator lights. This phone is designed for
hard use.

The SuperFone 650 is yours for
$£249.95. If you want the Superfntenna
with it. giving you a range of a mile — or
even more — you can have beth for
£31985 (Or ‘E:u can get the Super
Antenna alone for $78.95)

New!

MULTILINE ADAFTER
FOR BUSINESS PHONES

Il your have several lines you can
plug them nto your SuperFone with this
single adapter

The adapter costs $39.95. Nothing
else is required to attach mulii-Ene
phones o one SuperFone B350

TRIPLE THE RANGE
OF ANY CORDLESS PHONE!

The SupecAntenna will your
cordless phone, make or
model, three times the range it has now.

If the range is 700 feet, itTl leap to
over 2,000. Ifit's 1500 feet, it could be as
far as one mile!

Easy to install. Only $79.05
complete. Add $4.50 for shipping.

We Absolutely Guaranteel

Use the SuperFone 650 (or any
electronic instrument you acquire from
us) for up to 30 days. IMor any reason you
decide not to keep it, return it for a 100%
refund.

The SuperFone 650 — 5248.85

The SuperAntenna — $79.95

BOTH Phone and Antenna — $318.85
Adapter for Multi-Line phone — $39.95

Add $4.50 per total order for shipping.

For instant service, if you have a VISA
or MasterCard, call tol-ree 24 hours
a day, seven days a week:

1-800-824-7888

Ask for ator 551.
(im Californda; 1-B800-852-7777)

The SuperFone 650, SuperAntenna, and
Multi-Line Adapter are more electronic
manvels from

NEW HORIZONS

Dept. PMB, 1 Penn Plaza, Suite 100
Mew York, NY 10119



TECHNOLOGY

Lo AVIATION

UPDATE

‘Copper’ chopper crime stopper

scene: Los Angeles. The time: just

before the 1984 Olympics. The chalienge
develop a police weapon that can perform
miab control and counterinsurgency from the MAIN
air. Put it all together and you have Blue Thun ity

der, Columbia Pictures’ new film named after ;:L?Fl?tEESSUH
the superhelicopter that perfoms all the mina-

cles. The basic chopper is 3 French Aerospa-
tiale Gazelle equipped with a 592-np Astazou
[l engine. Compasite metal plating keeps i
sdfe from all sors of weapons—even an Al
9 missike,

Everything put on this chopper for the film
‘was laken from existing technology, accond-
ing to director John Badham. The 20-mm can
norn comes off a Bell Cobra. And i avionics
were cannibalized with technical assistance
from Hughes Aviation. A VISIoNICS Systerm, 1o
instance, s the gunner stand out of the
range of mast weapons while lining up on
the enermy. Blue Thunder can see through
wialls with thermographic sensors avallable
with most of today™s military choppers. it has
rwo 30-million candliepower night lighis. And
its powerful computer is like those
operative on many of today's res-
cue craft. The film, which PM saw
in a March preview, is willy and
exciting. In one fantastic sequence,
filmed along the Los Angeles River,
standard police choppers and Biue
Thunger fly under bedges and
around obstacles with Blue Thun-
der, of course, ultimately outflying
all the others.

SENSORS
M,

THERMOGRAPHIC

QT

ON-BOARD
COMPUTER

o VISIONIC
'i CAMERAS

i

N coMPOSITE
- ARMOR

£ .- b ATING
SGaear

» Wa

MNIGHTLIGHT (2]
20-MM CANMNON

Blue Thunder |above)] Iz a French Aerospatiale Gazelle
with compaosite metal plating. a 20-mm cannon and sen-
sors that see through walls. It was built for a new Colum-
bia film and 15 seen In low-level flight |left).

ECOLOGICAL RAMJET
Even the military looks for alternathve fuels these days, sowe

weren't too at Lockheed's latest design concept.
The sheek craft | abowve | would crulse at 3,350 mph, or Mach 5,
at 100,000 feet. Lockheed says the reconnaissance craft's four
turbo-ramjets would run on liquid methane fuel. The

would be made of titanlum with a stainless-stesl finish that is

designed ta ward off high-speed body heat.

FLIGHT TALK
A US. Alr Force F-1&
Jet |above) has been
equipped with a comput-
er that translates voice
commands llke “'strafe”
and “tum’ Into action. @t
The jJet’s computerized [

cockpit (right] can also

wte—rﬂﬂt a pilot 30 |
only his volce can ghe
orders to the plane.
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Container ship seen here was among
a dozen that ferried helicopters for the

British during the Falklands war

Good aircraft carriers are hard to find

move quickly and camy big fhing

arsenals on their broad backs. But roday’s
aircraft carmers are 100 easy [0 spot by spy sat-
ellites. Gefting a camier oul of pom in an emer-
gency might, therefore, pose big problems, Of
course, today’s navies have Hamier jump jets
that can take off from decks much smalier
than camers (see Faldands Diary OF A Hamer
Filol page 59). Thats exactly the kind of
thinking that has inspired the design of bao
systerns—one British and the other Amer-

BN MEDICINE
Body pictures by the numbers

asic anthmetic and computer and X-ray technologies are the
seeds of a new diagnostic technigue that gives the closest look

yer inside the body's circulatony system. The University of Michigan
Haospital and several other institutions say they are making early and
accurate diagnoses of a wide range of ailments using “d

traction angiography”* (DSA|

In a radicéogical version of paint by numbers, X-rays A ransmitted
through a patient’s body forming both the wsual intemal image and a
computer image. Each of the images’ 250,000 pixels is assigned a
number based on the density of the organ through which the X-ray
penetrated. A first X-ray shows everything tut the blood vessels of an
argan. A second X-ray, taken after the patient is injected with a dye,
shows only the shadows of veins and arteries. The computer sublracts
dense pssue from less-dense ussue, forming an enhanced image.

can—Io conven container ships inlo camier
vessels,

The Bntish—whose Hamers controlied the
South Atantic in fast summer's war for the
Falklands—are developing SCADS, or Ship-
bome Contanerized Air Defense Systems,
Brsh Aerospace. Plessey and Fairey Engi-
neering have collaborated on the project
which so far is mostly on paper. With a spe-
cialized radar system, an electronic decoy sys-
tem and an antimissie systemn, the SCADS

igital sub-

Editor: Dennis Eskow
Contributor: Charles Reina

44

ti'-m-::--h..- ,r,

'-E-!EH_ -

et Y

deck can mransform a container ship into a
unique camier as the cnalian vessel steams out

of port The entire change would take 48
hours.

The American systemn, deveioped by the
Nawy under orders from Congress, is called

Arapahe. for the Amencan Indian tibe,

Both changeover systems depend on fast,
30-knof-plus container ships. standard-size
containers that can be moved easily on frucks
and trains; and production aircraft such as the

To get a clear picture of
kidney veins and arterles.
|left] the Michigan system
combines two X-ray Im-
ages. Then, techniclan uses
““digital subtraction,’”
forming Image.
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Harmer. Both SCADS and Arapaho are pre-
packaged and stored with 3t radar, electronics
and ammunition inside. The SCADS contain-
ers would suppon a bridge-type ski jJump for
Harmer takeoff.

The British couldnt get a SCADS inlo pro-
duction for the Faklands combat, but they
wiere able o convent a dozen container ships
These camiers transponted Hamers and Sea
King helicopters from England. Had they been
able to use SCADS, they would have had extra
takeoff area. The flexible ski jump is strong.

suppored by standard bridge cribs, special

Jacks and wowers or 5Cissors [acks. A rumaay as
smadl as 200 feet can be assembled to accom-
modate the jumping jets. For a vertical land-
ing. a Hamer needs No mare space than a
helicopter.

The ski jJumnp is based on the kind of takecff
platform already used on small British camiers
That jump, which is buit into the ship’s deck,
makes it possible to keep a large number of
aircraft topside dunng actual combat fight
Operations.

The implications for both SCADS and Arap-
aho are mind boggling. Today's supercamiers

N RECREATION

PM art: Dean Ellis

cost $2.5 billion to complete. A container ship,
notes Arapaho project director James Mul-
quin, costs 550 million to 575 milhon. Conver-
sion to either system would cost about anoth-
er 520 miltion,

“The Arapaho program could extend the
US Nawy's at-sea avation bases from the
presert 150 1o 160 vesseis (including patrol
boats that camy single helicopters) by about 60
to 80 container ships,” Mulguin says. That kind
of figuring promises to make Arapaho an
American mainstay, and SCADS a British stan-
dard, for some time (o come.

If you work In Odense, Denmark,
you can drive an electric bike to
wiork, Leave it at one of the town's
“Parkelmeters” for an hour or more
and you can drive home with a
recharged battery. The town's 24-
voit charging stands are coln-operat-
ed and have an automatic cutoff.

dak's

POPULAR MECHANICS » JUNE 1983

ISLAND .
IN THE SKY Ny
Pictur tourists W
s o S g

next month will ride Ko- bl
150 feet In the air. The
tower will carry about

100 people per trip.
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s sy ENERGY
Drill deeper, cheaper

new kird of oil rig platfomn will e fioat-

ing in the Hutton field on the North Sea

next summer. Conoce's Tension-Leg Platforn,

with its 243- by 268-foot upper deck, is built to

handle the most difficult parts of oil explora-
tion.

For one thing, It is designed to work in
wiater even deeper than Hutton's average 485
feer And, since a TLP floats, one platform can
work in several areas without the high costs of
foundation-buliding that permanent platfonms
require, The TLP's “legs” are steel ubes heid
down by weights. Beneath the center of the
61,000-ton platforrm are the well templates. In
the drawing at night. well holes have been
drilled through the heavy steel templates. The
drill is fowered into the ocean in 25-food
lengths.

The ail-steel hull s semisubmersible. 1t
camies a three-ievel deck, the top of which et
includes a helicopter landing pad, drlling ngs, STRUCTURE
rotating demicks and other equipment The
second and third fevels house the crew,
equipment and generating station. All this siLs TLP LEGS [4]
atop six steel columns that hold the moornng
legs in tension with upward bucyant forces i
against the colummns and against the pon- ANCHORS (4]
toons that stretch between them {

The 100-ton crane would move on a rail,
One advantage 1o this floating island would
be its ability to handle a fire, Pumps just below
decks could provide an immediate and steady
stream of water. DFILE

The hull structure contains water ballast to TEMPEATE ~—__
help keep the platform righted in high seas. &
Guif Oil, Amoco and Brit il went into this
venture with Conoco, which expects TLP rigs
to be operated by most oil companies by the
end of the this decade. Ty

ENERGY PROGRAM

Small supermarkets and restaurants
A dilesel-electric locomotive vents a lot hﬂnthlmmm:r:'.?*lr:ﬂ mmwﬂluaﬁemm
of heat into the atmosphere, which I3 fllled with a storage fluld. heat can control as many as 20 temperature
why Thomas Willlams has patented his  be used te warm rallroad cars or conduct and humidity sensors from different
Locomotive Emr%ll'emmy System  Industrial processes, such as alcohol pro- areas with one microprocessor-based
[U.5. Patent 4,342,921, lsued last sum-  duction, In another rall car. Willlams says control system. Honeywell’s W7000
mer). A heat pump carrles exhaust heat  the car could uncouple for factory use. Interfaces with a personal computer.
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—

The same scene is repeated thousands of times
every day.

Why? Because today's downsized cars run hotter
due 1o emission controls, smaller engines and
higher RPMs. Heat problems develop when you
camry extra passengers . .. extra

baggage . . . drive in stop-and-go
traffic...drive onice orsnow ... drive s

in hot temperatures . .. climb steep ™

grades ... and do towing,

Could My Transmission Fail? Yes.
Over 12 million transmissions failed
last year*. Nine out of ten transmis-
sions and engine failures can be
traced to overheating.

How Do | Prevent it From Happening to Me?
A small investment now in a Hayden oil cooler
can double the life of your car's transmission and
engine. Remember, every 20°F drop in oil tem-

15631 Pomona Road, PO. B

Haydan Trans-C

S HHRVIDEN

perature doubles oil and equipment life. Trans
missions repairs run $400 to $1200.

Can | Install A Hayden 0il Cooler Myself?

Yes. If you can change the oll in your car, you can
make the installation yourself in a
half hour using Hayden's patented
Quik-Mount and Quick Connect.
Complete illustrated installation in-

; structions come packaged with ev-
ary oil cooler

-

arts store, automotive
RY dealer, mechanic or
ay and ask for Hayden
tion. The car's life
: I8 YOUr OWn.
Send today f e product brochure to discover
_I.

s Rabuldars Aseo

INC.

B04-4 75T o [F14] T35-4500




Add bolts and love

and what do you gt? /\

A quality
machine that
YOU built! &~

- 7 Tryke Modals, <.

and 6 Bike

Models, Many

accessories,

including
bench
seat

SUPER
BRONC

SUPER TRYKE

Easy-to-build 1
semi-kit saves
you money. En- 1
gine is completely
assembled, frame is welded and (]
i painted. With common tools and
our 22" x 34", fully illustrated [
instruction sheet, you just bolt

everything together and start riding! [l

* ARugged vehicles powerad by 5 hp 1o
16 hp American-made englnes.

* All have torque converters (no shifi-
ing), four-shock suspension and .
tough, tubular steel frames.

« Can be licansed for street riding in I

y many states.

* Kit priced from $479.95 to $1279.95,

2 less accessories, I

# = Can be registered as farm machinery.

For
i exploring, hunting, fishing,
and occasionally aven for
work, these machines bring a
lot of pleasure. If backwoods rid-
] ing is your kind of fun, write today
for a FREE color brochure, to:

Call TOLL FREE 1-800-253-1030; in Michigan call 616/843-3400
I cal'l HEﬂld, |'l'IC. Dept. NGO, P.O. Box 1148, Benton Harbor, M| 48022 i
From the Largest Maker of Bike and Tryke Kits in the World — Carl Heald
I------------------I

B == Y

New. Cabine! Model

TV PROJEGTOR KIT

Includes: Tube Mounted Lens, Plans and
pecifications

specal Offer *49° Value...
NOW ONLY s2995

Turns your portable television sel Inlo a
Bio Scraen T.N.
by placing a small portable T.V. inside the Cabinet
behind the lens it will enlarge the picture to
a Giant 5 ft. diagonal picture.

100% MONEY BACK GUARANTEE!

W fer gy reazon you are mal eatislied, jusl nbens the
TV Kit within 30-days Per an IMMEDIATE REFUND, with
o guEstions asied.

GENERAL MATERIAL COBTS: Build this Cabinet Model 5-foot BIG SCREEN TV with approximately
$40 worth of Common Particle Board, Screws, Nails, Hinges, Commer Braces. Then finish to

%{:hﬂica of paint, antigue, formica, eic
'Imﬁ OR HAVE THE WORK DOME: Build in your home workshop or hava a local cabinet

shop bulld it for you. Either way, your cost can be up to $2.000.00 less than the price most
%Screan TVs are selling for.

-« - B15.00 WALUE: Design plans nationally advertised and sold for $15.00 included FREE
with lens assembly

$20.00 VALUE COUPON Matiock Industries, P.0, Box 11512,
Florida Residants add 5% Sales Tax Ofer By Mail Ooly :I'“|'- FL 335186 T

[ Please rush Big Screen TV System which includas Tube Mounted Lens Assembly and Cabinet
Model design plans (*49% Value). Enclosed please find "20° plus *3™ shipping & handling
TOTAL ®32*, Canadian Orders make payment in U.S. Dollars!

Enclosed FindS________ [ CASH [1 CHECK [ MONEY DRDER — Personal or Com-
pany Check 3-4 weeks; Cashiers Check or Money Order 10-14 days

NAME

ADDRESS

cimy STATE £IP

L—————_--——————————-————_—_

TOUGH PAINT PROBLEMS
{Continued from page 140}

When painting over glossy enamea! trim,
you must remove the sheen by sanding
lightly. A sanding block or other accesso-
ry will make the job sasier.

down with naphtha, rinse with water
and then apply an acrylic latex.
0 I have a chronic problem with
® stains bleeding through the paint
on redwood siding. Nothing seems to
help. What do you suggest?
The resins in the redwood are
® heing brought to the surface by
moisture escaping from the inside of
the house. Use a paint on interior walls
that's rated as a vapor barrier. Use an
oil-base, stain-blocking primer on the
siding.
I've tried to seal kmots on the
B gxterior wood trim of my house
with shellac, but they bleed right up
through the latex topcoat. Got another
suggestion?
A ¥es, spot-prime knots with an oil-
® hase, stain-blocking primer. The
water in the latex paint dissolves some
of the tannin in the knot and draws it
toward the surface. You may use latex
over the oil-base primer.
Q Nails in the siding on my house
® keep popping through the paint
and leaving rusty stains. How do [ cope
with the nails and the stains?
A Either reset the old nails well
® below the surface or replace
them with galvanized nails. In both
cases, fill the nail holes with acrylic or
copolymer caulking. Remove as much
of the staining as you can by washing
and sanding, then spot-prime stained
areas with stain-blocking primer befora
applying the topcoat,
Q Even though I use a high-quality
® brush and a good latex, I can't
seem to paint without leaving brush
marks. What do you suggest?
You're probably painting a sur-
® face that's too hot, which causes
the latex to dry too quickly. Never paint
when the temperature is above S0°F. or
when the siding is in direct sunlight.
My prefab sheet-metal toolshed
® with factory-applied enamel is
(Please turn to page 150)
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your choice of training.

that best suits your tale

-_— -‘ﬂk_”,_ =

%Hrﬁr\,rﬂum ) T
. For mare information, cai]mllfree 800-421-4422. In California, 800-252-0011. Alaska & Hawaii, 800-423-21244.




TOUGH PAINT PROBLEMS
{Continued from page [48)

rusting badly and in need of repainting.
What method should I use to do the job

A To start, remove all rust with
® gmery cloth and steel wool. Pay
close arention to holes in the sheet-
metal base for hold-down bolts, since
those are the spots where the rust prob-
ably started. Spot-prime all bare metal
with metal primer or Rustoleum. Finish
with acrylic latex.
Q I want to paint the aluminum
® giding on my house, but it is

chalking and [ am afraid that will cause
the new paint to bond improperly.
What approach will ensure a lasting
job?
You should wash off the chalk
®with the standard trisodium
phosphate-bleach-detergent-water so-
lution. The next step in the process is to
use latex paint or PPG's Metal Siding
Refinish paint.
Q In recent years, I've noticed
® white and green stains around
the masonry foundation of my house,

FOXFITS UNDER
THE VISOR AND
INTOYOURBUDGET

The Fox XK Radar Detector

is a sly buy.

For working people who expect
products to work hard, too. For thinking
people who wouldn't think of buying
something unless it's well worth the

money. For caring people who carefully

compare brand against brand.

Have we got a great value

for you! The Fox XK

operates on all bands, offers
3 to 5 times the range of
traffic radar, has filtering
circuitry to eliminate
falsing and works around
bends and hills as easily as
on straightaways.
It's always been our aim to
make radar detectors truly
affordable. Now aren't
you glad we did?
Only the friendly Fox offers
a limited LIFETIME warranty.
Also available in
remote version.

Call 1-800-543-7892 toll free.

d5“lB'l‘a'lp'|ﬂr5'u'I1IE Roagd, Cayton, Ohio 45424

and although I've washed them off
before repainting, they recur wvery
s00n, causing new paint to peel. How
can | arrest the staining and save the
paint job?
The problem is called “afflores-
® cence.” Natural salts in the ma-
sonry are brought to the outside surface
by moisture as it evaporates. First, you
have to find the source of the moisture
and block it. This may mean setting up
a vapor barrier on the interior or repair-
ing a leaky gutter or downspout that's
draining into the wall. Once the mois-
ture is stopped, clean away the efflores-
cance stains and apply two coats of
latax.
o I cannot get paint to hold on the
¥ gurface of my wood deck. De-
spite careful preparation and use of
high-quality paint, flaking and peeling
recur after about six months. Do you
have any ideas about what my problem
might be and how | can comect the
job?
A It may be that you're painting the
B gurface and leaving the decking
edges and underside unpainted. If
that's the case, the untreated surfaces
allow the decking to absorb water,
which evaporates through the top and
peels off your paint. Prime and paint all
the surfaces, not just the top part of the

0 I like cedar shingles with the
® “naural look,” but you sea so
many cases where, after a couple of
years, untreatead shingles blacken. Be-
fore re-siding my house, I'd like to
know how | can prevent this from hap-

So that they retain a clear and
® natural look, cedar shakes should
be dipped in a pentachlorophenol pre-
sarvative such as Woodlife before
they're installed. Another preservative,
Cuprinol, manufactured by the Dar-
worth Co. of Avon, Conn., is formulated
with zinc naphthenate and has a mil-
dewcide to prevent the blackening
you're worried about.
Q I stained and vamished a newly
¥ installed oak entrance door. Af-
ter six months, the protective coating is
hiﬁng, Is there something that will last

A varnish resists
'hml;duwn caused by the sun's
ultraviolet rays and other weather con-
ditions better than oil varnishes. Re-
move all the old vamish with a chemi-
cal paint remover, then use bleach to
get out the stain.

Restain the door and allow it to dry
for at least 48 hours. The next step is to
apply at least three coats of polyure-
thane warmish, allowing at least 24
hours between coats. ™
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e COLECTHR

FRESH AIR
BREAKTHROUGH!

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

IRRI-
HAN

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

Is vour indoor air fresh, clean and alive? Indoor air pollution is bacom-
ing a national health hazard. Energy efficient airtight buildings are
stifled with stale polluted air which contains tobacco smoke, smoke
and soot from fireplaces, heating systems and cooking appliances, as
well as dust, pollen, viruses, and bacteria. Most of these pollutants are
s0 small (under 5 microns) that they are not effectively removed by
comman small filter-fan units, Scientific tests show that these noisy
toy-like devices which emit chemical “citrus” odors are no match for
high-powered ionizers in thoroughly cleaning indoar air.

ANOTHER IMPORTANT. DIFFEREMNCE

You know how fresh and vibrant the air feels right after a rainstorm, in
the mountains, or near a waterfall. That clean, alive fresh air is rich in
someathing important that is greatly depleted in our urban and indoor
air, That missing elemeant is negative ions, nature’s own air cleanears.
Many users experience great benefit from these amazing active ions,
including feelings of aliveness, alertness and vitality similar to that
experienced in the fresh mountain air. In addition, even hospitals use
ionizers in some units.

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

THE ZESTRON BREAKTHROUGH!

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

AMAZING DEMOMSTRATION!

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

ADJUSTABLE QUTPUT
Some people prefer fewer ions at night. The COLLECTOR is the only
adjustable bipolar ionizer that allows you to set the on level to your
personal preference.

THOUSANDS OF SATISFIED USERS
Don't you, your family and friends deserve the healthy clean fresh air
that Zestron ionizers have brought to thousands of satisfied users?
Uisers write: “| simply can not believe how much better | feel” Dr. EK.,
DDS— MA: | smoke heavily and it has cleared the air as advertised™
G.P—WA; | haven't taken the top off my nasal decongestant spray
since using your product. | was previously a chronic user” G.5.—8D.

When vou use your COLLECTOR. you'll quickly feel the difference it
makes and smell the freshness in your air. You'll actually see the
elimination of smoke and dust in your air!

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

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

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

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

The COLLECTOR 1,200,000 YES
by Zestron

JSA Bubble mot stated YES
Aspan mot stated YES
Orbit not stated YES
AirCarell 238,000 YES
lon Fountain 540,000 NO
lon Cloud 350,000 NGO
lonasphere 350,000 MO
Modulian 75,000 NO
lon Breeze mot stated MO

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

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

ADDITIONAL DEALERSHIPS AVAILABLE
Reorders are pouring in, customers write: "We are enjoying the results
of the first one and are ordering two mare” Dr. J.B.. MC.—CA; "I'm a
distributar for thréa other ion companies, and have to say | am
axtremely, extremely impressed” TN.—CA.

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

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

In Calrf, B00-292-1200 or (408) 371-1200. Use your credit card or send check
of money ordar 1o Zestron, Inc., Dept. PME, 667 McGlincey Lanae, Campbell,
CA 95008. Add 54.00 shipping and handling per unit. {Calil. residents add
6.5% tax ) Orders outside LS. add 15% to unit cost. Order one 81 511985 or
two at §109.95 each, For additional guantity discounts, call Zestron, inc.



20 YEARS OF HEADLIGHTS
Continued from 78]

were often teamed with smaller brass
kerosene sidelamps and taillights. Car-
bide lamps, made by such companies
as Solar, Heineman & Pearson, Dietz,
and others, generated acetylene gas by
dripping water over calcium carbide.
The acetylene produced a bright, white
flame for about four hours, after which
the lamp had to be opaned, cleaned and
refueled. Some acetylene lamps had
movable reflectors, which let them
"dip” or dim to keep from “blinding”
oncoming traffic.

In 1908, electric headlamps wera
introduced to the American motorist.
Early ones used single vacuum bulbs,
and some again had movable silvered
reflectors. They weren't very bright—
21 candlepower—but they didn't hiss,
didn't blow out in the wind and didn't
nead cleaning. Electric lights really

became popular after Kettering devel-
oped the self-starter and incorporated
alectric lights into his Cadillac system
in 1812.

Dimming mechanisms now included
movable bulbs, movable reflectors, lou-
vers, blinds and shades. But there
wasn't much call for antidazzle in alec-
tric headlights until 1915, when gas-
filled electric bulbs replaced vacuum
bulbs.,

Faired-in headlights

In 1914, Pierce-Arrow introduced
lamps faired into the front fenders—a
practice that baecame a Pierce hallmark
and was universally copied 25 years
later. Ford changed to electric head-
lights in 1915. Lenses were prismed or
“jewealed” around 1916 to defract the
light. Two-filament bulbs arrived in
1924, with prefocused bulbs after 1934,

Throughout the 18530, headlights
became more integrated into the car

itself, especially with the advent of
“streamlining.”’

In 1840, the 75.000-candlepower
Sealed Beam headlamp arrived. It was
adopted that year by all Detroit auto-
makers. Two filaments were sealed in
a bulbless, gas-filled, hermetic, mir-
ror-reflector glass unit.

The original Sealed Beam remained
America’s standard auto headlighting
system until 1957, when quad lamps
came out on the Cadillac Eldorado
Brougham. Quads separated low and
high beams.

Rectangular headlamps were intro-
duced in the United States for the 1975
model year, still at 75,000 candlepower
by law. But in July 1978, the limit was
lifted to 150,000 candlepower for high
beams, bringing the halogen headlamp
to America. Today's halogen lamps can
be made of lightweight polymers,
reducing their weight to a third of their
glass predecessors. o

How Havoline Supreme’s 9 additives
help you get the most out of your car.

Proven protectionup front. Backed by improved mileage.

Havoline Supreme with
Texaco-developed additives,
including a built-in friction
fighter, protects engines
against wear, rust, and bearing
corrosion—and helps prevent
acid, sludge, and varnish
deposits.

What's more, Havolines
multigrade rating offers
wide-tlemperature range
convenience for year-round
protection.

Havoline’s protection
is proven.

The final test of a motor oil

comes under actual driving

152

conditions.
Havoline Supreme
has proven it
delivers the kind of | {jA
protection needed |3
in tough, high-
speed state trooper
cars and severe
stop- and-go
driving in New York City tixis.

Havoline helps save
gasoline.

Fuel economy tests proved it.
Compared to a conventional
motor oil, Havoline Supreme,
with its special friction-fighting
additive, helps save gasoline.

Havoline is
diesel tested.
If you own a
diesel, we have
good news.
Havoline 10W-30
has the API-SF/CC
rating required by
most engines like
yours. And it’s been
proven in punishing diesel-
powered taxis.

Engine protection and
improved mileage.
They come together
Thanks to Havoline
Supreme.

4T B
¢
TEXACO



Train at Home for One of These 31 Career Opportunities

SEND FOR FREE CAREER FACTS ABOUT DIPLOMAS OR DEGREES

if you want more money,
more and a better
of life, the decision to
rain for a better career
could be the most t
one you will ever make. And
now you can train at home in
your spare time for a diploma |
or even a degree to help you
get a better job. This is the
same kind of training program
that has been used by nearly
2,000 A“.;ﬁ.';'f'“ Corporations
lo train r an‘phgsss
Union Carbide, Ford, DuPont
and many others,
An Ideal Way 1o Leam
No need to change your daily rou-
tine or take time from your job or
family. Learning is easy because
everything is explained step by
step with plenty of drawings, dia-
grams and photos. And like many
colleges—all these courses use
hook“ axams that let you
1o your texts and apply what
youhm learned. If you do have a
guemim. your instructor is as
as your telephone. And all
courses include necessary lools,
instruments and matarials.. what-
ever you need for your training.

Or...
Get Your Degree
Without Attending College

Ml.naguman!

Aocnuﬂllnu and
Finance. Or get a technical degresa
in Ciwil, Hml'l_'micld or EP&etEﬁcl!
Enginearing hnology or Elec-
tronics Technology. I you akeady

e have some co or i you have

worked in tha , you may ba enti-

. thed to standing toward
your dagraa, 187z

Mail coupon today for free facts and color brochure.

POP-TOP DESK
{Continued from page BZ)

the rectangle for the swing-out tray
opening on the left side apron. Bore
comer holes, then use the table saw to
make two parallel cuts in line with the
holes.

To do this, depress the blade, set the
fence and position the work. Hold down
the work with one hand, tum on the
power and then slowly elevate the
blade until it cuts through the top sur-
face. Advance the piece as required.
Use a sabre or jigsaw to make the end
cuts to drop out the waste. Next, cut the
slot for the roll paper in the front apron,
following the same table-saw tech-
nique.

Use the router with a V-cutter to
bevel the edges of the slot on both
sides. A block of wood clamped to
the router base as shown will guide
it properly.

Assembly is with glue and screws.
All screwheads are recessed (counter-
bored) and concealed with plugs cut
from the same stock. Here's the best
way to go about boring the screw holes:
Use a 's~in.-dia. bit on the drill press to
make straight holes in the front and
rear aprons. Dry-assemble the ends
and divider with bar clamps, then use
the Yie-in. bit with a portable drill to

POPULAR MECHANICS + JUNE 15783

Use a ﬂuﬂﬂp drﬂf-shmmm:?m
order to bore pilot holes in tght spots,

continue the holes into the mating
pieces. Disassemble, then use the drill
press to counterbore for the wood plugs
and finally bore the screw shank holes,
Before assembly, be sure to bore the
holes for the roll paper dowel.

Glue-assemble the aprons and add
the bottom panel, then clamp the legs
and stretchers in place to repeat the
screw-hole drilling operation. Also
mark the locations where stopped
comer rounds must be made on the
legs, aprons and stretchers. These cuts
must be made with the router before
final assembly, otherwise the router
won't have full access to inside cormers.
The same procedure is followed for the
chair.

M — —————— ———— —— — — — — — — —

The swing-out tray is made up of &
in. stock and attached to a piece of %4-
in. facing. The curved section is made
by band-sawing a glued-up block, or it
can be cut from a piece of 8/4 stock.
Note that hardwood dowels are in-
sarted in the hinge-screw locations
where end grain is involved because
end grain has poor screw-holding pow-
ar. Also notice that the short screws
that come with the hinge are replaced
by 1%-in. screws,

In order to bore the screw holes for
this hinge in the table, you must use a
chuck mounted on a flexible shaft due
to the confined space.

The drawer case is assembled with
butt joints, glue and 1%in. finishing
nails which are sunk and filled. Be sure
to make the attaching ledge at the top
ovarhang sufficiently so it locates under
the divider piece in the table to facili-
tate solid screw attachment. When
making the drawers, be sure to cut the
finger cutouts before assembly.

The brackets for the tilting supports
are homemade with four 3-in. flat
commer plates. Note that two are bent to
the right and two to the left. Use a dab
of quick-setting epoxy to position the
brackets on the blocks as this will keep
them in position for accurately boring
the screw holes in the blocks. It most

(Plsase turn to page I54)
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Save Time! Save Money!
Mill Supply Sells Over
1,000 Different Die-Formed

STEEL
REPLACEMENT
PANELS

To Repair Rust or Collision Damage on

Popular Imporis and Many American
Cars, Pick-up Trucks and Vans

® Alfa e Audi= BMW e Chevy Luv
* Dodge Omni & Ram 50 » Datsun

# Fiat » Ford Capri » Fiesta » Courier
* Honda » Jaguar = Mazda » Mercedes
Benz® MG ® Opal » Peugect * Renault
* Saab » Subaru = Toyvota ® Triumph

* Volkswagen ® Volvo

New 36 Page TABCO.
Import Parts Catalog...$2.00.

Lists ower 1,000 steal replacament panels, henders,
hoods, grils, rockers, rear guarksrs, sic

Sand 52 D0 check or money order (Canada sand
$3.00). Aliow aboul 3 weeks Tor catalog delivery. Visa
and Mastercard accepied ON PARTS ORDERS OMNLY,

bt nod for catadogs:

solf-aoid ressmd slamped '——-{c
ang evelope for FHEE

irfarmation on any ONE

Asmarican o import car or truck
Dept. rus0s Mill Supply

3201 Buperior Avenus * Cleveland, OH #4114
Phone (16) 241-5072

EARN UP TO

*12 AN HOUR

INYOUR OWN I _
SPARE

TIME or
FULL TIME

l:i

SHARPENING BUSII\IESS !
ON OUR

Yo righ nothing by accepling this

ofer to0 58w how easily you can &
sn_m" {uFT pOur Spare time =10 big Cash
Prodils with pour own Ciomplete
FREE rmmsn foom o
N PrEVESUS BEPEMSNCE neaded -
ll- Our Tameas Sharp- AII and —_
m shiow-how insbruction 5 y s
to make $200, £500. ;F{Iu a e
OFFER onth CASH sharpenng Samt. 7 )
o Mniess Seissors, Lawnmowers
3 | Shop and Garden Tools all -—'-

Lan edged

Send for all the facis!
Dur free Book 1elks how 10
start & proflitable, lilatime
home sharpaning business.
how we help you grow. how
we'll finance you

ﬁ‘_‘:‘ . o

Serd hor FREE Ontasty == mgil cowpon below oo posicard TOOAY!
Faley Baleaw Co. 60183 Field BulMing, Kenpas City, Mo, 84111

Mo Dbligation... Mo Salesman Will Call
:TE’.D FOLITELGAWED  BOTS3  FED BLDG . AANEAS O b B

. please send me the FREE BOOKX that gives full details.
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POP-TOP DESK

{Continued from page 153)

¥
4

Size and description (use)
TABLE

Yy ¥ 3% x 23'%° pine (leg)

14 x 4% X 32%" pine (apron)

Ta x 4% x 18%%" pine (apron)

T 5 4 % 194" pine (partition)

Vi ® 2 % 217 pine (stretcher)

Y ® 2 % 317 pine (stretcher)

Le x 7 x 34" MDO phywood (sheif)

La ¥ 20% ¥ 31%" lauan plywood (bot-
tom)

Ya % 3 ¥ 13" lauan phywood (partition)

Y ¥ ¥ ¥ 37 pine (cleat)

% ¥ 1% x 13" pine (tray support)

4 -dia. = 2'%" hardwood dowel (pin)

Y -dla. = 22%%" hardwood doweal (pa-
per roller)

Yw-din, = 2" hardwood dowel (handle)
DRAWER CABINET

L 3 13 % 18%"° MDO phywood (top)

L = 8 x 18'%%" MDO plywood (side)

ba ® 11 % 18" MDO plywood (shalf)

Y % 8 % 11" MDO phywood (back)
DRAWERS (2 REQD.}

i ® FTe ¥ 104" pine (front)

e = 3%e ® 17" MDO plywood
{mica)

L x 3T = 87" MDO plywood
{back)

Ya x 10% % 16%" lauan phywood (bot-
Lom)

TABLETOFP
Ly w24 % 3T MDO plywoad (top)

TOMmmOnm e
et el R

2 O Hu OO 2 OErm-—
— P ==

M N AN ==

£

m primer and finish coats over the
course of several light applications. Hang View of assembled table shows interior
up the pieces to avaid messy handling.  details prior to the tabletop installation.
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MATERIALS LIST—KIDS' DESK

e 4 = 17" MDO plywood (suppor)

e x 1% x 3" MDO plywood (cleat)

3" flat cormer irons

14 din. * 35" hardwood dowsl (spacer)

Y4 -dia. half-round * 34" pine (pandl
stap)

1% ® 30" continuous hinge

SWING-OUT TRAY

s ® 3 = 137" pine (face)

W o= 1% = 12%"° MDO plywood
{front)

Le ¥ 1% X 8% MDO plywood (side)

Y x 1% x %" MDO plywood (back)

1% ¥ 2 ¥ 13" pine, cut from B/ or
glusd-up stock (curved sida)

Lo ® 107 * 127%% lauan plywood (bot-
tom)

2 = 3%a" brass buct hinge

4"-dia. * 14" hardwood dowel (hingo
dewnals)

Y4 -dla. wood plugs

1'4" No. B fh screws

2" No. 8 rh screws and washers

1%" common nail (drawer stop)

1" No. 8 fh screw

1" ® B-32 Mh machine screw and lock-

nut
1%4" finishing nails
Enoh, Amerock No. T-T26
4" brads

Misc.: Carpantar's glue. Krylon spray paint: white
primer No. 1315, flat white No. 1502, clear satin No,

7002,

*As required.

likely will be necessary to countersink
the holes in the metal deeper to seat
No. B flathead screws.

A note on hinging the seat: A double
depth mortise is cut into the apron
only—the seat bottom is not mortised.
These hinges must be attached before
installing the seatback or access to the
screws will be impossible. The seat-
back needs no glue. It is secured with
oval-head screws seated in finish (cup)
washers.

Applying the finish

For an easy-to-apply durable finish,
we used Krylon spray products as fol-
| lows: white primer 1315 followed with
several coats of flat white 1502. This
was then top coated with satin finish
| warnish 7002. If you prefer, you can use
glossy white 1501 and omit the clear
satin,

The natural wood was given three
light coats of the clear satin finish var-
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MATERIALS LIST—KIDS" CHAIR

Ksy No
A 2
B 2
C 2
D 2
E 2
F 1
G 1
H 1
I 1
J 2
K 20
L 20
M 4
] 4
) .
P "

Misc. :

Size and description (use}

% ® 3 ¥ 24° pine (leg)
¥ 3 = 13%" pine (leg)

3 = 12%" pine (side)

3= 14" pina (end)

1% x 14" pine (stretcher)

1% = 124" Pl.na {stretcher)

Ly % 14%% = 18%° MDO phywood
(mwat)

Ye ¥ 6% X 17 MDO plywood (back)

4 ¥ 13% = 13 lauan plywood (bot-
tam)

1% * 1%" butt hinge

1%" No. B fh screws

4 -dia. wood plugs

Mo B finish washers

1%" No. B ovel-head screws

b
Y
x
®

5 glus, Krylon spray paint: white

primer No, 1315, flat white Mo, 1502, clear satin Mo,

TO0E,

*As required

nish 7002. Important: The second coat
of 7002 should be applied within one
hour of the first; if the second coat is not
completed in the first hour, wait at least
48 hours or wrinkling of the first coat
may occur. For best results, you should

work at 707 to BO® F.
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FACTORY AUTHORIZED
For the First Time Ever!

SAVE 50%

In factories around the world, this

Jefferson #601 Power Hacksaw
has become an industry standard for
any type of general metal cutting

& 4"u5" capacity in any melal

* Adj. gibbed frame 8. gauge stop

* Automatic Shut-0Odt

* Quick acting swivel vise

* Replacement blades at any
hardware store

* Complete Factory Warranty

Perfect for your home or shop, we
have over 500 of these brand naw
machines at fantastic savings so
order now!

Just$249 rrj;s R, _j

credit card customers in-

clude; card ¥, axpiration w._f...l'
date, phone & & complete
shipping address

CALL COLLECT: 612/894-1053

or send check to
Sales Service Machine Tool Co.

PO Box 1038, Burnsville, MN 55337

A space age polish
that removes and
prevents plttlng'

REMONES, anat pREyENTS FFTIN0

met-all

ALUMIN LM POLISH
Fr"“""ﬁll. A MO

Flln hfl_lui.-
""-E S e PROTECTS
SR . D

- B R L

ey | .
V1. W OFs (1L} (45, 59 OMY

MONEY BACK GUARANTEE!

MET-ALL aluminum paoligh.
Cleans, polishes, waxes and protects
in one application. Safe, last, sasy
to usa.

MET-ALL shines aluminum and all
ather metals to a mirror-like finish.
Great for home, auto, marine and
aviation use, Tested and approved
by the three largest producers of
aluminum,

MET-ALL. Remaves the dullness,
not the metal.

Ask your retailer or write to:

DARS MET-ALL INDUSTRIES, INC.
29-00 Review Ave.. Long Island City.
NY 11101 (212) 937-3535

POPULAR MECHANICS = JUNE 1983

DIRECT FROM
U.S. OPTICS
QUALITY SUNGLASSES
AT FACTORY PRICES

Each pair features: Impact resistant
lenses * Handcrafted » Polished glass
lenses * Hardened metal frames *

No non-sense antes.

FREE — limited time only— deluze velour
lined case with each pair of glasses
ordered (a $3.00 valua), Credit cards
accepted. Dealer inquires invited,

NOTICE: Don't be fooled by cheap
imitations. These glasses are made
exclosively for U.S. Optica™ Teo make
Bure you the best, order now and if
not comp v satisfied return for
refund within 30 dny-.. SCopynght [942 U5 Dpoo™

Only
>, $7.95

World Famous Pilot's Glasses
Thesa pracuman flight glasses sm now
available to the publc for only 3795, I you
could buy them elsswhere, they'd probably
cost you cwer 52000 #20P available in gold
or stiver tame. A $2000 value anly 57 95
Two pases for §14.00

Only
$9.95

———

Aviator Teardrop Flight Glassss
Fleaible cable temples #30A gold hame
enly. A $30.00 vafue only 3995
2 paes for $18.00

Frofessional Dniving & Shooting Glasses

Wide angle amber lens bnghtens visibility

n30D gold frame only. A 53000 valus anly
21495 2 pairs for 32800

To order your U5, Opticea™ sunglasses, sand
chck or money order o US. Opties.™ Dept 510

P.O. Bax 14206, Atlanta. Georgia 30324 Cradt
card customers please hill in card # and Exp date
QUANTITY | MODEL | GOLD | SBILVER | PRICE

il

304 X

D X
Add Pestage, Handling, and Insurance
51.00 per paar

Total

Credit card orders may call 1-404-252-0703

Viza or Masier Charge ® Expn Date
Hame

Al remn

Cuy Suaiw Zip T

FREE case with each palr.

FREE WATER

and plenty of it!

TAP THE LIFETIME SUPPLY
OF FREE WATERIN YOUR
OWN BACK YARD

Drill your
own well
and save
hundrads
of $68.

THIS MAN IS DRILLING A WELL
in his own backyard for less than 1/3 the
cost of hiring a ecommercial well driller.
Thousands of home owners are now
drilling their own wells from 50 to 200 feet
deep! YOU can join them in saying good-
bye forever to expensive, chemical-
tasting city water! Forget about droughts!
lgnore summertime water shortages!
Write or call today for our FREE in-
formation package including the booklet
“HOW TO DRILL YOUR OWN WELL"™.
There's no obligation—ACT NOW!

DEEPROCK MANUFACTURING CO.
Opelika, Alabama 36802

CALL TOLL-FREE
1-800-821-7700
{Ask for Extension 24}

Call anytime including Sundays
or chip coupon and mail TODAY!

L K ¥ ¥ & ¥ §F J§ | |

24 Anderson Road
Opelika, Alabama 36802
Please mad powr free mnformaton kil

Print Mame

Address

City Staie Zip

L Frran & hurry! | have enclosed §1.00. Rush the
FREE mbarmation package by FIRST CLASS
AATL

19883 Deepfiacs Mg Co
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THE PM
WORKBENCH

Keep nuts tight
Loctite’'s 242 adhesive is now
available in consumer-size dis-
pensers. This adhesive has been
very popular with professionals
for some time. Mow homeown-
ers, workshoppers and do-it-
yourselfers can use the product
to keep pars assembled and to
avoid loosening due to vibration
and shock.

The anaerchic threadlocker
fills the space between threads
on fasteners. Parts assembled in
this fashion are claimed to be
sealed completely against leak-
age, intermal rust and corrosion
for the life of the assembly. How-
ever, the parts still can be disas-
sembled with conventional hand
tools.

Loctite 242 is available in a
2.5-cc. long-snout bottle for-$2.50. You
should check hardware stores and auto
centers.

Threadiocker is a chemical replacement for
lockmuts. Fluid hardens to a tough, plastic coat.

It is manufactured by the Loctite
Corp., 4450 Cranwood Ct., Cleveland,
Ohio 44128 —H. W

Super padlock

Based upon the principle of gears rath-
er than pins. the locking mechanism of
the Manolex 100 padlock is wvirtually
unpickable.

Several impressive factors make this
lock unique. The angles of the key bars
vary from 10° 1o 80° and each bar is
claimed to be cut to within a twlerance
of .004-in. In addition. the configura-
tion of the key bars and the number of
bars is unique. Because of the Manolex
100's design, a false key cannot be
inserted into the lock. nor can a key be

Listen for less

This solar voltaic AM/FM radio is 100-
percent solar powered. The small Vel-
cro-attached solar panel produces 3
volts of d_c. power. For nights or cloudy
days. you can insert a pair of AA bat-
teries. When the batteries are not in
use, the solar panel will even recharge
themn if they're of the rechargeable
type. The radio lists for £26.75 plus
£1.75 shipping and handling from the
Homesteaders Warehouse, Box 2330,
Dept. 9. Roseburg., Ore. 97470. Send
£1 for an interesting catalog from the
same folks.—H_ W,
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Helpful information

GE Home Library—General Electric
has introduced a series of booklets pro-
viding useful information about house-
hold products.

The first set of four booklets covers
cooking, home lighting, kitchen space
and home video systems. To obtain the
set, send 50 cents to the GE Home
Library, Box 4528, Monticello, Minn
55365.

Consumer’'s Energy Handbook—
This handbook tells you about energy
technology in easy-to-understand lan-
guage. You'll find information on solar
energy. energy savings for the home
and auto, ways to weatherize your
home and more. The 362-page softcov-
er book is $14.95 from Van Nostrand
Reinhold Co., 135 West 50th St., New
York. N.Y. 10020.

Building Affordable Homes—The
National Assn. of Home Builders'
{MAHB) publication can help you re-
duce the cost of land development,
house design, construction, labor and
materials. Copies are $6 from NAHB
Research Foundation Inc. Box 1627
Rockville, Md, 20850, —J.T.

In the locked position, the shackle is
almost fully concealed. Inserting the key
relpases the shackle completely (inset).

TE TS

EE E ER
EELE ELELN

Side view of key (top) shows anglad slots.
Key bar face {above) reveals that slots
are cut at reverse angles to each other.

made by impression. Flus, the locking
mechanism will not be released by
drilling through the keyvhole. Each pad-
lock comes with three steel keys and a
computer-stored code-card for quick
duplication.

If you're looking for a high-security
padiock. ry this one, It's $55 plus £3
for shipping from Hudson Security
Products Inc.. 475 Fifth Ave. Suite
211-A, New York, N.Y. 10017.—H. W.
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NAIL DOWN
A NEW HOME /
WITH MILES

No down payment. Below market financing.

Build your dream home foday More than 20000 lamilies have
We can halp — with over 50 fioor built quality Mies homes the way
plans to choosa lrom, quality, pre- they want — for a lot bess than you'd
cut maiserials, options ke plumbing, expeci. You can nail one down toa
meating and sdectrical packages — Send loda more
starting under $20,000. You supply for -
the labor. Keep costs down. Build
equity pre
fif'
IR, g |
I
Miles Homes - =
[
You're Miles ahead i
The Charlesion WA s S0 PO,
r Yes! Tall us mone about how we can buiid End own our own gualiy I I_
Wil Fome with R dhovm By | JA

Wil 1 Miles Harmes*
] 27001 Biadhan Lane, PO Box 5435
Minmaapois. Wk 55440
Plasse check one:
O Frea color brochum
O BO page. full colos cataiog
{Pumass sand £3 check ar money cnder )

Phone | I

Mams

Address
City
L State Zip WP

' x0KusT' brush-on

FHE M mun Tru-Test” X-0 Rust is the answer to your rust
problems, no matter if you prefer the con-
sy venience of a spray or the economy of a
mmE OR brush-on. The X-0 Rust system of primer
and finish coat stops old rust from spread-
ing, keeps new rust from forming. X-O Rust
ch_EH' comes in so0 many vivid colors you can
create a new look for gutters, grillwork,
PlxmurH DEM-ER lawn furniture, toys, tools and outdoor
equin;l;ent. Get X-O Rust and put a bright,

UR SE"D | shiny finish to your rust problems.
COUPON BELOW

The 1985 Edition

WHAT YOU NEED TO
: CAR BUYER'S DIGEST
E 'Q'.?,w cos PO. BOX 02743
= Fusl Economy * DETROIT, MICHIGAN 48202
» Prica |

INCLUDE 25¢ FOR POSTAGE AND HANDLING

= Perlormance
# Diesels & Turbos

» Serviceability | ,
= Rust Protection
« Front-Whesl-Drive |  NaME m
« Options & Trade in Value 7w V
= Financing I STREET ADDRESS ®
# Laasing vs. Buying HARDWARE STORES
* Making the Deal I CITY STATE ZIP
l P B T e S T
. - -

Ten Tesm w0 Fous1 o requiness ratwmaiy o Cofe | Comgary Chcame B BN
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HOMES MADE
WITH
STRUCTURAL
STEEL FRAMES
INSTEAD OF
WOODEN
STICKS

DISTRIBUTORSHIPS
AVAILABLE

Tri-Steel homes are sold in “kit form™ all
across the country, Maore than 1500 homes
have already been constructed. Carry our
line of kit homas and you'll be offering ex-
actly what today's home buyers are look-
ing for.

A sturdy steel framing technigue is the
secrel fo this most imaginable and prac-
tical building concept. When these homes
are complated, however, you don’'l see the
steel frame...only the advanlages become
apparent.

WHY STEEL? Since steel is sirongear
than wood, fewar materials are neaded and
@asy boll together assembly dramatically
cuis construction time saving you as much
as 30% per sg. fl. And 97 insulation in bolh
the walls and roof yields a remarkable R-30
energy rating. This means fantastic sav-
ings on heating and cooling costs. Conven-

Chiordane is the most effective termite contral
product avaslable to protect your home against
these ravaging pests. It's the same chemical
used by mos! professionals. ARAB TERMITE
CONTROL PRODUCTS offer Iynu two chlordane

concentrates—Arab U-DO-1T (72%), mixed with
water makes 100 gallons of ready-to-use treat-
ment, and Arab 45 [45%) makes 50 gallons. Can
be applied in just 2 few hours and will not harm
lawns, shrubbery, or flowers. This treatment
gives you the added benefit ofindirect control of
many other house invading insects such as ants,
spiders, and earwigs.

DON'T LEAVE YOUR HOME UNPROTECTED!!
Available at leading hardware and building
supply outlets. For more information on Arab
Chlordane products and their availability:

Call our Toll Free Number
(800) 428-1443

FEDERAL I:HEllIl‘:M. CI.'IHP.IHF INC.
P.0. Box 68420, Indianapolis, Indiana 46278

MIGHTY MITE
2 H.P. OUTBOARD

DO-T-TOURSELF KT ASSEMBLED ENGINE
SAVE 3%

2 HP. waiss cooled
P hons e Forward and Newril
i pre-
mssemied by 2 2 350" Fotation ior
Wighty Mite fotl Rl s
Wo Special Topk— Sl Seabe hgnibon
only T8 - 12 woench

BN Screwdners

A STUD FINDER
THAT FINDS STUDS
— NOT NAILS!!

Non-Magnetic Tool
Measures Wall Density.

STUD SENSOR™ is the world's first stud
finder that actuafly finds the wood studs rather
than the nails. This dewice will electromically pin-
point the exact focation of wall studs, fire breaks,
and ceiling joists

Unlike magnetic detectors, it uses patenled
technology o measure wall density. Lights go
on indicating a change in density when the sen-
50f is moved over a stud. Because it calibrates
to each surface, you can use it on virtually ai
wall materials and even sprayed acoustical ceil-
ings with the same precise results

tsn't it about time you stopped making holes
in your walls looking for a stud? Use STUD
SENSOR™ and do the job right—the first
irme.

Try it now! We guarantee
your satisfaction or your

money cheerfully refunded.

. On% $19.95 Each!

Plus $2.50 postage and handling
(CA Res. Add 6v2% Sales Tax)

e Call Toll Free

(B00D) 227-1617 Ext. 432
In CA Call (8B00) 772-3545 Ext. 432

tional housing doesn't even come close. assstance -
To bacome a Distributor, & SS&EIP im;!mt- Asarmind Yes! Send me ____ STUD SEMS0ORS
ment is required which is totally refun- (T ; at $19.95 plus £2.50 p&h. If I'm not full
dable. For information write or call today, b tone < B | | oae Tehurn € wihin T8 daye t
ts gz il ! Kt Enging 245,95 a full refund including postage.
* 9 TR STEA STRUCTURES., INC. o o LML e B Enclosed $
1400 Crescent = Denton, TX 76201 s il o Bl Camprg [ Check L O M_Pna Order
(817) 566-1386 cparating conciicn SpwsPats i@ 52995 Charge my [ Visa [ MasterCard
""""" R el | JSEA
interesied in a Distribulorship Specticatioed — s Gas Cap. Spark Plug Expires MC: Bank#
Nol interested in Distributorship—jusi send 5 assembled nging and Propefiar] Signature
prochure
NAME _ = OWDER DVRECT VIA MASTERCAAD, VISA OR MOMEY OROER :ama_
treet
e - MIGHTY MITE MARINE INC. City
CITY o o GGLTOH Hﬂ‘ﬁn S[atu - 2|p
STATE P . OLD LYME, CT 06371 E.E%TEG::‘: I-:;?DW!.HE:FECMLTIES
0. X i
M :HDHE 1883 ALL MGHTS RESERVED PM-& 909) TOn-2498 Los Gatos, Gi il
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WORTH WRITING FOR

LOOKING FOR IDEAS ON OUTDOOR LIVING, GARDENING, LAWN CARE. THE
Egtlﬂgcﬁ%héfgwmﬂﬁ AND MORE? CHECK THESE LISTINGS. THEN USE THE

70T ONME HIT, NO ERRORS

This 4-color brochure will introduce vou to Zireon's electronic stad find-
er. Functions by measuring wall density to pinpoint each side of the stud.
Free

708 FISHING FOR SAVINGS

“America goes fshin' for less with Shakespears!” This booklet from
5 v includes rebate COLUPHONS for s, reels, outboard motors,
and line. Up to $T0.00 in savings. Free

709 FASHION IN FLOORS

Full-color brochures illustrate the entire Kentile resilient floor tile line,
including dn—il-}'nursr]f instructions and fioor care tips. Covering every
floor for every room in your home. Kentile Floors. T5¢

T10 WISK AWAY WEEDS

This 19583 catalog is a guide to electric and gasoline grass and weed trim-
mers available from Weed Eater. Also featured are their brush cutters,
power blowers, edgers. hoes, snow throwers and electranic bug killers.
Free

711 SOAR WITH THE EAGLES

Eagle Computer can help vou take the confusion out ﬂfhm-in!g @ poim-
puter. Full-color literature illustrates their self-contatned, rth.- nction-
inﬁ;}'slm. In one casv-on-the budget package, vou get! hardware and
software. Free

712 KEEP PACE WITH PERFORMANCE

PACER'S 1883 automotive catalog of Show n' Go accessories features
exotic bolt-on goodies. Includes power window kits; electric automatic
and semi-automatic antennas: European style mirrors; Flexy rubber
fender fares; Ground Zero air dams. Special 25% introductory discount
on all items. $2.00 {refundable on first order),

713 LOG HOME LIVING

New England Log Homes leads yvou through the charm of log home
living in its 1983 Planning Kit. More than 40 basic models and many
design options. Do-it-voursell construction outlined as well. $6.00

714 FIGHT BASEMENT FLOODING

Channel Drain offers an alternative hasement water-proofing system.
Booklets illustrate this simp]u, effective, and economical way to dry up a
leaky basement. Free

715 MAKE LAWN & GARDEN CHORES A SNAP

Color brochure describes the durable and versatile line of Snapper walk

and riding mowers, lawn and garden tractors, front and rear l.illl:a-r-.'.. Also,

attachments and walk-snowthrowers, Free

716 EVERYDAY IS MOTHERS' DAY

Mothers Polish Company has released a new dopage [ull color catabog

detailing their comprehensive line of easv-care car products for wheels,

chrome, glass. paint, upholstery and carpet. $1.00

717 CUSTOM CANNED SOFTWARE

RunTime™ is an application dﬂ'rﬂ]mrnl motule that enaliles dBase 11
rogrammers o market specialized applications. Can put vou into the

Eusim'is of selling application packages to specific markets. Descriptive

literature pack. Free

718 SHINGLE FOR THE LAST TIME

Reinke Shakes would like vou to know about their residential aluminum,

corrugated roofing shingles. Available in 4 popular colors. Full-size sam-

ple, colorful brochure and 10-page complete do-it-voursell installation

instructions. $5. (0

719 GET INTO THE SWIM OF THINGS

Your own swimming pool can be a genuine investment, as well as healthy

recreation. Pacific Pools offers an alternative to traditional pool building

materials with their non-corrosive structural polymer. Full-color hro-

chure explains construction and designs. Free

720 YOU WOULD WOOD FINISH

Minwax offers a 22-page wood Fnishing booklet including tips that save
time and trouble for do-it-vourselfers. Information on how to apply pre-
servative stain to house exterior to restoring priceless antiques. The
name of vour nearest dealer provided. Free

721 DON'T BE SHOCKED

Rough Country now has available their new full-color, 32-page
including an entire line of shocks, suspension systems and related com-
poments. Designed just for trucks - both on the road and off. lustrations
and detailed specifications, 52,00

T2 CUTTING THE RIGHT CORNERS

Build a4 5 or 6 sided gazebo in half the time, The new Corner Former™
Building Svstem is designed to make it easy. Pricing, brochure and order
information from United Steel Products. Free

723 DON'T GET CAUGHT IN THE DARK

Heceive brochure outlining Sunco Electronics” low cost emergency light.
Turns on :J.umuutimlﬂ.'. easy to install. Plugs into any 120 volt outlet, No
maintenance required; money back guarantee, Free

724 THE DOOR OF THE DECADE

Ravnor Manufacturing offers a full-color brochure illustrating their steel,
ruiserd-panel garage door. The Decade offers the beauty of wood with the
strength of steel. Features and 10-vear warranty are highlighted. Free
T25 GO GEODESIC

Cauthedralite Domes, the world's largest manufacturer of esic hous-
ing, offers a 40-page., illustrated plan book. Describes and plans for
their more popular moedels and explains the spherical concept and
energy-efficient applications. 6,00

726 DON'T LET TIME PASS YOU BY

Naow available, Klockit's 1983 color catalog, Plans for do-it-yourself clock
construction as well as parts and accessories. Includes everything voun
I“ﬂ:‘d Lo II!I.INE Your owa L'IEH'.'I:. Frt‘t‘

727 COMPUTER FAMILY

Since inln.rduf.-ini'. its first computer products in 1974, CompuPro has
rrm\n into a family of 8 andfor 16 bit systems. Svstems include lewesd
wsiness, industrial and scientific computing application. Full color bro-
chure and 56 page product data book, Free

728 MAKE THE OUTDOORS BEAUTIFUL THROUGH OSMOSES
Osmose Wood Preserving offers fve do-it-voursell booklets for pr-:ijects
using pressurized wood. Step-byv-step plans for decks, fences, land-
scapes, foundations, and assorted other outdoor projects. All for only
£2.00

729 SHAPE UP YOUR DRILL

Free low-speed shaper bit to the first 1,000 who respond - $5.95 value.
These hits make decorative edging, molding, tongue and groove joints
auixl!:] dado cuts. Evervone will receive brochure and 40% off discount
offer. S1.00

T30 FAST AND FUN FURNITURE

Mow it's easier than ever to build your own furniture with the helplh of
Ceorgia-Pacific's fully illustrated "REDICUTS” do-it-voursell. booklet

The 24-page booklet includes simple assembly diagrams for building a
sofa, vutdoor chairs, shelves and more. $1.00

731 THE COMPUTER QUESTION

The question is ne longer whether or not vou need a computer, the
question is which brand to buy. Toshiba wants you to take a look at the
T100 personalprofessional computer, ideal for operators of small busi-
nesses, Full-ealor brochure deseribes features, affordability and portabil-
ity, S0

Popular Mechanics 663
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PORTABLE COMPUTERS
{Continued from page 65)

package was upgraded even as this
article was prepared. It includes CP/M
in a more or less standard configura-
tion, & version of BASIC called SEASIC,
and MBASIC (from MicroSoft) and a
software package from Perfect Soft-
warae Inc. The package includes an
excellent word processor that is not as
extensive as WordStar but which is
much easier for the casual user, a user-
friendly spalling checker, Perfect Plan
{an electronic spreadsheet), and an
effective database program that is also
user-friendly for the casual user.

In addition, KEayPro has added The
Waord Plus, a spelling checker and dic-
tionary that many software reviewers
consider the finest there s because it
will change the document to the correct
spelling as the user makes the correc-
tions, and it will supply the correct
spalling if necessary (not every word is
there unless you add it w the dictio-
nary). Another recent addition is Profit
FPlan, a somewhat different electronic
spreadshaet than Perfect Plan.

With cables where they won't get
tangled in the keyboard, and the video
display of a substantial size, the KayPro
lends itself just as well to “'permanent’”
use in the home or office as it does to

portable computing.
Arttaché case computing

The Epson HX-20, which is about
£800, is a grownup, powerhouse ver-
sion of the pocket computer; it is the
heart of what will eventually be a some-
what extensive applications-oriented
computer system.

The HX-20 is slightly larger than an
8% x 11 sheet of paper and stands
about 1% in. high. Weight is about 3.5
pounds. It is powered by self-contained
batterias that can be recharged in eight
hours from a fully discharged condition
by a plug-in charger that's supplied
with the computer. The charger cannot
be used to power the computer. The
batteries provide about 50 hours of
operation before needing a recharge.

Similar to the pocket computers, the
HX-20 has a built-in BASIC, but not a
stripped down version: its MICROSOFT
Basic (MBasiC) is spacifically enhanced
to utilize some of the special features
built inmto the computer. If the user
writes a program without using the
special features, it is “transportable,”
maeaning it will run on any other MICRO-
SOFT BASIC computer with little or no
modifications to the program.

The HX-20 has many interesting and
exciting features. To start with, though
the built-in screen is a liquid crystal dis-
play (LCD} four lines high and 20 char-
acters wide, there is an output for an

optional accessory that permits a black
160

and white or color TV set or mondtor to
be used as the video display.

The HX-20 has not only color, bt
graphics. While a TV is needed for the
color display, the graphics can be dis-
played on the LCD screen. A built-in,
four-octave sound generator can be
programmed for musical effects.,

Buikt-in printer

For more excitement, there’s a built-
in, 24-column-wide printer that prints
upper- and lower-case alphanumerics
and graphics. The printer uses roll
paper 55 mm wide. While data can be
stored to, or retrieved from, an external
cassette recorder, it's the ROM car-
tridge for which the HX-20 appears to

be designed.
The minimum package comas with
16K of RAM . An expansion

unit provides 32K of add-on memory, of
which only 16K can be RAM; the
remainder must be ROM. Thus, 32K is
the maximum RAM limit for the com-
plete computer system. However, the
computar is intended for use with ROM
program cartridges, and up to 40K of
ROM can eventually be used. A plug-in
program ROM cartridge might contain,
say, word processing or communica-
tions software, or an electronic spread-
sheet, or a datahase. Eventually, Epson
plans to have all major types of soft-
ware available in ROM.

Connections are provided around the
gides of the computer for many differ-
ent peripherals, among them a stan-
dard cassette recorder, a barcode read-
ar (such as that for the Universal Prod-
uct Code used by your local computer-
ized supermarket). a full-size serial
printer, a floppy disk system, a display
controller for feeding a TV set or moni-
tor and the memory expansion unit.
These are in addition o the microcas-
sette recorder and ROM cartridges
which install inteqgral with the comput-
er. Presently, the optional accessories
are few: the memory expansion, the
microcassette and a modem.

Out of the office

The Epson HX-20 is an interesting
concept. Conceivably, one would carry
it in an attaché case, work out programs
during the day while away from tha
office, then go back to the home or
office and dump the day’s computer
activity to a disk or a full-size printer, or
transmit it via modem and telephone to
another computer or terminal.

While the HX-20 has obvious incon-
veniences—the total cost being one—
there are advantages, particularly for
the user who needs a high-power por-
table with a high-power BASIC for writ-
ing his or her own programs. Bear in
mind, however, that the HX-20 is pres-
ently not a substitute for a standard
portable or office-size computar.

The RCA VP-3501 Videotex Data
Terminal is a communications terminal
designed so0 a remote computsr—
accessed through the nearest tele-
phone—can provide computer, data
and information-processing services
equal to, or approaching, what might
be attained from a portable computer.
(A “dumb’' terminal has no computing
power on its owmn.)

The VP-3501 measures 17 in. wide
* 7 in. desp % 2 in. high. Weight is
approximately 6 pounds. The price of
$389 includes an hour of connect time
from CompuServe, The Source and the
Dow Jones News/Retrieval Service.

The tarminal has a mambrane key-
board, which is essentially a sandwich
consisting of two plastic sheets with
switches between the sheets. An inter-
nal sound generator provides a 14-
octave range from 14Hz to 230 kHz at
16 volume levels. & white-nolse gener-
ator, used for unusual musical or sound
affects, has eight user-selected cut-off
frequencies. Special features not usual-
ly common to communications termi-
nals are software selectable reverse
video, blinking reverse video, and color
graphics of eight colors or eight levels
of brightness for both the characters
and the background.

Plugs into phone jack

The terminal has a built-in, 300-
band, direct-connect modem that can
be plugged directly into a modular-type
telephone jack. If the location does not
have modular telephone connectors
available, an optional, matching, acous-
tic modem can be plugged into the ter-
minal. The power for the acoustic mod-
em is supplied by the terminal.

A standard color or black and white
TV set tuned to channel 3 or 4 serves as
a sound monitor and video display of 24
lines of 40 characters, or 12 lines of 20
characters. Both an audio output for
separate amplification and an NTSC
compatible TV signal for a standard
video monitor are provided.

An optional accessory cassetie re-
corder interface allows downloaded (in-
coming) data, programs and text to be
recorded so it can be reviewed off-line
at the user's convenience.

A built-in interface is provided for a
printer, which can make hard copy
while tha terminal is in use, or later,
from a cassette playback.

Tha RCA Videotex Terminal can pro-
vide many of the functions of a portable
desk-top computer. To access portable
computing power, the user plugs the
terminal into the nearest telephone jack
and dials or keys the telephone number
of the computer service. Whan the com-
puter “answers,” the user is “up and
running,” with a computer 10 or a
thousand miles away that provides the
C.P.U., memory, disk storage, software
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and even programming languages such
a5 BASIC, FORTRAN and PASCAL, which
the user can use to write custom pro-

grams.

While the VP-3501 is not as conve-
nient as owning your own portable
computer, it is a lot less expensive. If
vou have only occasional need for por-
table computing power, and you al-
ready have access to a dial-up comput-
er, or you need the data that's available
through the information services, a Vid-
eotex terminal might prove an effective
means to portable power., ™

SAILBOARD

{Continued from page 73)

sailor and board up and out of the surf.
The sound of waves slapping against
the hull disappears. Instead, there is a
barely discernible whisper of water tur-
bulence around the dagger-board.
Prof. Bradfield has spent much of the
past decade developing projects involv-
ing foil-equipped sailing vehicles. And,
as for Neocles Athanasiades, he set
speed records with a sailing rig he
called (nf)2, which stands for “‘neither
fish nor fowl."”” That was a 150-pound,
aluminum-tube hydroframe that served
as the test bed for different combina-

tions of foils, control systems, flotation
and sail rigs.

The hydrofoil challenge was to de-
sign a simple accessory that would
make a standard sailboard flyable by a
sailor who has intermediate-to-expert
skills. This unit is now being built by
the Aquafoil Corp., 26 Southern Blwd.,
Nesconset, N.Y. 11767, and is available
through Windsurfer dealers or directly
from the manufacturer. List price is
$3949.

The foils will fit in any sailboard that
has a centerboard well about 10 in.
long and % in. wide. For smaller wells,
the foil can be cut down to fit. Athana-
siades says the unit was not designed
for high speed, but for a high lift-to-
drag ratio at low speeds.

"I get foilborne at a minimum boat
speed of about 4% knots, with the wind
at 7 to B knots. The sailboard then goes
faster than the true windspeed and gets
going about 10 knots. 1 think the maxi-
mum speed with these particular foils
would be about 21 knots in a true wind-
speed of 16 to 19 knots.

"To do this, you must have shelterad
water, although there would be no
problem with waves of 20 to 30 feet.
The problem comes with waves that
are the same length as the board.
Under such conditions, the foils breach
out of the water and you lose lift.”

Folls can be designed for higher
speeds. "We could design some that

would be thinner and go faster,” Brad-
ford says, "but they would need more
speed to get the hull out of the water.
These would be more like supercritical
foils developed for airplanes.”

Once the board comes up on.the foils,
drag seems to diminish about 50 par-
cent. "There is a definite sense of
surge,” Athanasiades says.

The fuselage and strut centerboard
of the Aquafoil are aluminum, wings
and rudder epoxy glass composite. Sail-
ing against other conventional boards is
revealing. “'I've gone about 25 percent
faster under the identical conditions,”
Athanasiades says. "The greatest
shock is when casual observers don't
see the underwater foils. They think
I'm flying on just the centerboard.”

There are advantages even when the
board is not foilborne. For instance, in
rough water, the underwater foils act
as a damper to reduce rolling motion.

How about racing with them?
“That's inevitable,” says Bradfield.
“"Theoretically, I think we could get up
to 32 knots by using foils with a 10 per-
cent chord. That's about tha cavitation
limit, where the water flow would sep-
arate and destroy lift.”

That also happens to be world record
territory.
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GARAGEABLE VAN
{Continued from page 69)

clude the rear bench. Meanwhile, the
third-bench seatback folds flat, and
there's a roller-type security screen for
the rear cargo compartment. With all
three tiers of seats set up, you have
space behind the rear bench for 150
pounds of luggage. Grocery bags, natu-
rally, will stand upright back there, too.

Up front, the driver and passenger sit
in the low-back buckets. You can order
cloth or vinyl upholstery, all very luxu-
rious, plus the usual power seat, elec-
tric windows, air, rear wiper, cruise

control and wvarious passenger-car

sound systems. Standard instruments
stand in a pod ahead of the driver, but
the van lacks full gauges. You can order
an optional gauge pack.

On the front passenger's side, the
dashboard sweeps far forward for a
feeling of spaciousness. There's no

glove box in the normal sense. Instead,
Chrysler has provided a good-sized
drawer that slides in and out under-
neath the passenger’'s seat. This allows
more storage than any standard glove
compartment. It's also lockable and has
a divider. The rear wheelhouses incor-
porate small, coverless storage com-
partments, plus indentations for cups
or glasses.

Under the hood, you have your choice
of Chrysler's ohc 2.2 or the aforemen-
tioned optional Mitsubishi 2.6-liter
powerplant. The 2.2 has mora horse-
power than the 2.6, but less torque,
making the 2.6 the engine of choice for
automatic applications. Transaxles in-
clude four- and five-speed manuals
plus a three-speed automatic. The five-
speed transaxle is identical to the

Little-known in the U.S.,
Iveco is entering the mini-
van wars with its S-class

Dodge Charger 2.2, fourth and fifth
being overdrive ratios. Projected EPA
fual mileage for the 2.2 with five-speed
are 24.4 mpg city, 39.2 mpg highway,
giving a combined estimate of 29.4
mpg.

The T-115's body is unitized, mean-
ing there's no separate frame. This
helps keep the floor low and flat, as
doas fwd. Chrysler has done yeoman
work on corrosion protection. Nearly
every metal surface is galvanized either
on both sides or on the inside. The low-
er body gets a coat of urethane primer

for chip resistance. Transparent tape on

The Isuzu Fargo cur-

rently is sold only

in Japan and some
& Asgian countries. It
.";l is rear-wheel drive
|, and powered by &
21 2.0-liter dissal or
_1'4', a gasoline engine.

glass edges prevents paint cracking
around windows. And painted surfaces
are sealed with clearcoats to add pro-
tection and visual depth.

The front doors use flex-drive win-
dow regulators, with swing-out panes
aft. Tinted glass all around is standard.
The large, one-piece lift gate raises on
twin gas-filled prop rods and has provi-
gions for rear speakers. And the rear
opening gives a very low lift-owver sill.

New for the T-115, the air condition-
er places the condenser side by side
with the radiator, rather than ahead of
it. This gives better cooling and less
waight. There are five instrument-pan-
el air outlets plus side-window demis-
ters at both ends.

You can get cast alloy wheels, but the
standard ones are styled steel, 14 X
5.5, mounting 185/R75-14 tires. Awvail-
able optionally are 195/R75-14s and
205/R70-14s. T-115s come with tempo-
rary spares, but you can order a con-
vantional spare at modest cost.

The Voyager and Caravan will cost
about $8,000 base. Fully equipped,
they should sell for around $12,500, If
Chrysler’s Windsor, Ont., plant does as
good a job with quality as [ found on the
hand-built prototypes, these spacious,
versatile vehicles should be well worth

A cresting wave

Chrysler will not be alone in the mar-
ket with a minivan. The T-115 is only
the first splash from a cresting wave of
minis that will soon be flooding the
showrooms.

Ironically. Chrysler will start market-
ing a fiwd Mitsubishi van even before it
introeduces its own T-115 next January.
The garageable Mitsubishi minivan
should armive around October.

Mitsubishi's 1%-box mini will be
similar in size to Chrysler's T-115, and
in Japan it's called the SSW (for Super
Station Wagon). It stands on a 103.3-in.
wheelbase, with a 177.8-in. overall
length— 1.8 in. longer than the T-van.
But the SSW has 4.5 in. less headroom
than the T-115, and it'll be imported
only with a full seven-passenger com-
plement of seats.

Mitsubishi's SSW has a short hood
up front, like the T-115, and sideways
under the hood is an ohe four-cylinder
engine of about 2.0-liter capacity. The
2.0, coupled with either a standard
five-speed transaxle or the overdrive
automatic, should get outstanding fuel
economy. Mitsubishi will sell the SSW
through its own dealer network as well
as through Chrysler's.

An unusual feature of the S5W is its
center bench seat. This split bench has
movable, divided backs. The seat backs
can trave] fore and aft, upright, as in old
Pullman coaches. This lets riders face
pither forward or backward. None of
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the S5W's seats come out easily, but
the third seat folds relatively flat, giv-
ing a high, but ample, cargo deck.

Ford plans to introduce a minivan for
1985 that's cuwrrently code-named
either Aerovan or Sierra, depending on
whose rumors you listen to. This vehi-
cle will use components from Ford's
larger Club Wagons and Econolines
and will be front-engined, with rear-
wheel drive. Ford's van will have the
same Four and V6 engines now offered
in the Ranger and Bronco 1.

General Motors seems to be working
on what it calls the M-van, scheduled
for 1985, again rear drive, and perhaps
available with four-wheel drive, also.
There are no details other than word
that it'll be about the same size as
Chrysler's T-115. 1 suspect that, be-
cause of the necessary driveshaft tun-
nel, both GM's and Ford's minivans will
have to stand taller than Chrysler’'s fwd
T-vans and might not have the load or
seating wersatility.

Toyota's giving serious thought to
exporting an Americanized version of
its Japanese Town Ace in the T-115-
size class. This is a garageable, rear-
drive van. Last fall, a version of the
Town Ace, dubbed the Model F, went
on sale in Europe. Toyota also builds
sgveral other Ace-series wvans that
could, but probably won't, induct for

U.5. service, among them the fwd Lite
Ace four-seater micro.

Several other Japanese firms make
small vans for use in that country, and
while they're interesting, it's doubtful
that they'll be imported into the United
States soon. Subaru, for example, offers
a four-passenger, rear-engined, one-
box, 4wd microvan called the Sambar,
The Sambar's water-cooled, two-cylin-
der engine displaces 544 cc and
produces 28 JIS hp. lsuzu makes the
rear-drive Fargo—a wvan similar in
overall dimensions to the T-115 (171-
in. length, 66.5-in. width). I'm told that
Isuzu has no plans to bring the Fargo to
the Unived States before 1986.

In Europe, [tal Design recently un-
veiled a modular concept vehicle called
the Capsula—a four-place, fwd, 1%
box microvan that can take on several
different body configurations, The Cap-
sula in some ways represents a sophis-
tication of the Fiat Panda.

There's an entirely different range of
vehicles that's a cross between a con-
ventional station wagon and a minivan.
These are two-box designs with taller-
than-normal roofs and great space
maximization. The Toyota Tercel dwd
wagon is one, and another is the Nissan
Prairia. The Prairie might soon be
imported, and it could conceivably com-
pete in the minivan field.

Based on the fiwd Nissan Stanza, the
two-box, six-passenger Prairie does
wonders with its high-roofed interior, It
has twin sliding rear side doors, no cen-
tral body pillar, and movable seats. One
of the split center seats can be tumed
backward to face the rear. And while
it's 15 in. shorter than the T-115, the
Prairie also has what amounts to a hood
and fenders up front—Ilike the Tercel
4wd wagon and Fiat Panda—so it
doesn't really look like a8 minivan.

As if these entries weren't enough,
even [veco, a little-known name in the
United States but the second-largest
commercial truck manufacturer in Eu-
rope, is introducing a8 noncommercial
version of its S-class van, This minivan
with a 110-in. wheelbase is identical in
almost every dimension to the T-115. It
will be powered by a Sofim water-
cooled diesel engine producing 72 hp.
The expected availability is January
1984 at Iveco commercial truck dealers.
Iveco expects 90 percent of these vehi-
cles will be purchased for personal
transportation and dual-role urility/
recreation purposes.

With so0 many entries in this market
segment, it should prove to be the hot-
test class of the decade.

No discussion of garageable vans
would be complete without including

It's amazing how many ridin
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GARAGEABLE VAN

DIARY OF A HARRIER PILOT

{Continued from page 163)

Volkswagen’'s Vanagon, the original
garageable compact van. Volkswagen
led the way in 1952 with a compact van
and, while everyone was laughing at it,
the vehicle started a whole new market
segment that is only now being
addressed by U.S. automakers.

Over the years, VW has modified and
improved its small van to reflect the
changing tastes of consumers. This
year is no exception, as Volkswagen
has finally acknowledged the fact that
its Vanagon has been too slow.

Answer? A more powerful, water-
cooled engine with 22 percent better
city fuel mileage and 23 percent better
highway fuel mileage. Not a bad
VW's Waterboxer

The Vanagon's new gasoline Four,
like the Porsche 911 engine, is a flag, or
pancake, engine. VW calls it the Water-
boxer because it's liquid cooled and has
horizontally opposed pistons arranged
in a box formation. The engine is still
rear mourntad over the driving wheals.
But the Waterboxer engine is rated 82
hp at 4,800 rpm as opposed to the old,
air-cooled engine’s 687 at 4,200 rpm.

Cylinder heads with redesigned
high-compression combustion cham-
bers and larger ports and valves, as
well as a new Digi-Jet fuel injection
gystem, which digitally programs the
air-fuel mixture, all contribute to the
Waterboxer's increased power output.

To handle the increased load of the
more powerful engine, the standard
four-speed transmission has been total-
ly re-engineered. In addition to
strengthening intemal components,
VW engineers also redesigned the shift
forks and rods for easier shifting and
changed the final drive ratioc from
4.86:1 to 4.57:1—which also halps fusal
economy.

All Vanagon Waterboxers have a
new heating system which includes as
standard esquipment a second heater
under the seat for optimum passenger
compartment heating—Ilong a Vana-
gon shortcoming with the air-cooled

engina.
(ther than a different fromt end
treatment, which includes a second

grille for air intake to the front-mounted
radiator, the new Vanagon is identical
externally to older models.

Another thing that's unchanged:
VW's fanatical attention to fit and fin-
ish. The wvehicles we inspected at the
press preview all looked very German,
which is to say, everything looked engi-
neerad to perfection. Even the seats
looked like something out of a Porsche.

VW's U.5. competitors will have to go
a ways to top the Vanagon. M
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down full flap, steadying the jet down-
wind at 800 feet. Speed below 250
knots—landing gear going down and
40 degrees of nozzle selected. Turning
finals now, checking "“four greens” to
indicate landing gear down and locked,
hydraulics ckay and duct pressure
reading to my roll reaction controls.
Halfway round the turn and descend-
ing; glide path looks good; angle of
attack pegged at 8 units and power
coming on as | take 60-degrees nozzle,
Speed decaying through 200 knots,
water injection coming on and rolling
out on the final approach. Nozzles to
the hover stop and the speed now rap-

coming thick and fast, and it has been
our continuous task to provide a combat
air patrol to get these guys. I simply
cannot describe the moments of sheer,
angry frustration when the raids slip
our grasp and get through to do such
dreadful damage to our brave ships.
We are having to transit such long dis-
tances to reach the Islands that we fre-
quently have to depart just as a raid is
coming in, in order to have sufficient
fuel to get back to the ship. As it is, we
are all recovering well below minimum,
and landing only with fuel for another
few minutes of hover.

The other day I flew on a combat sor-
tie with the “Boss” Lt. Cmdr. “Andy"
Auld, the C.0. of 800 Squadron, and on
this occasion we won,

The Boss and I were launched on one
of these sorties and arrived in the zone
Jjust as an air raid warning “Red’ was
called. This is the call put across all
radio nets when either radar or elec-

Harrier pilot David
Smith (above) wrote
the letters on which
this articie is based.

Several vessels in
his task force ware
sunk during the Falk-
lands fighting. HMS
Sheffield (right) was
kit by & missile and
sunk early in conflict.

idly decaying and power coming on to
replace that wing lift with power. I am
paying wvery careful attention to the
angle of attack and the sideslip indica-
tor now, as this is the most dangerous
phase of flight in the Harrier. Coming
up alongside the ship and stabilizing in
thae hover.

I glance in to check the engine and
fuel. The latter is rushing down now at
about 200 pounds a minute as I hold
nearly full power to hold the hover.
Once steady, | move sideways until
over the deck, and once established
over my landing spot, quickly down.
Bang on the deck—throttle slammed
closed and nozzles fully forward—taxi
into a clear area where I am once again
lashed to the deck and I can shut
dowr.

The air raids on the Fleet supporting
the troops in the [slands have beean

tronic surveillance has picked up the
enemy inbound. You can imagine how
the adrenalin starts to flow, as to date
we have always been outnumbered two
to one by the Argies. Suddenly, HMS
Broadsword called us and vectored us
hard toward the west at full speed.
They had detected a low-level raid of
unknown strength at very high speed
30 miles away.

By now my heart was beating away

athﬂspeedmdmyhmﬂﬂngalmnﬂ

vards on the Boss' wing as he hauled
round in a high "'G" turn and accelerat-
ed toward the threat. As we passed
through about 550 knots we descended
to about 50 feet above the sea and
started a hard tum toward the now rap-
idly closing enemy. Suddenly the Boss

{Please tum fo page 166)
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OWNERS REPORT: ALLIANCE
{Cantinued from page 75)

suffer depressed mileage ratings. The
petite 1.4-liter Four has to hustle to
keep the automatic churning.

In the Alliance, the four-speed beats
the automatic by some 7 mpg. Even so,
no one managed to match the EPA's

ambitious 37/52 mpg figures. And
that's why some owners complained.
Economy, naturally, includes the Al-
liance's attractive price plus freedom
from repairs. Nearly 57 percent of the
owmners we surveyed hadn’t had to take
their cars back for service. Those who
did spoke of fairly minor ills. The trans-
axle shift linkage came in for the most

criticism, primarily because the lewer
was judged difficult to get into
reverse.

The Alliance shares the Fuego's
unusual padestal front bucket seats.
Most owners praised seating comfort
and were pleased with rear legroom.

"I rode in back and was surprised at

(Flgase tum to page 168)

SUMMARY OF 1983 AMC/RENAULT ALLIANCE OWNERS REPORTS*
Total miles driven 1,511,870 Made in America 108 Good | . Sieis » 341 Dﬂrwvhwhﬂm
Specific likes Awverage il .40 Excellant . . . .. 33.1%
Average miles per gallon J Poor .. 28 Good .....,.. 46.2
Four-speed manual Economy........... 57.8% - Avarage 108
In town 34.3 Handling 47.4 Comfort opinion (from seats): 102
On the highway 418 Styling 04 m‘-‘m- . g';g"*
Comfort 321 s E
- Riding qualities .. . .. 213 A 18 Number of vehicles cwned
F“l:md ke wid —— 0.4 This car onby ..., .. IB.5%
Ak e ; Spacific dislikes TWoCars _........... 480
On the highway 415 Mo complaints 24.4% Comfart opinion (rear Three cars .......... a.8
; Needs more horsepower 11.4 Excallent . . . . 35.4% Four or more cars a7
mf:""’""’ i i Disappointing fusl Good . . . 53.7
DO L. .. ELT : 10.2 Fair 9.7
On the highway 34.1 ey e 18 : Makes of other cars owned
Hard shifting . 8.3 Foor 1.2 Chevraler .. ........ 17.8%
Transmission chaices: Pt ocklig e a3 Sk iy sl il American Motors 124
Five-spead manual 45.4% What changes would you liks? Mo.... 56.8% Buick 0.7
Three-speed automatic .. 36.5 Mo changes ; 11.8% Yag 432 Pontiac B8
Four-spead manual 18.1 Diffarent-shaped seats B4 Flymouth B
By i it More horsepower .. .. 6.8 What type of trouhle?
= Relocate wiper switch Tranemission 18. 8%
Four-doar sedan T4 1% el Eleczrical BS Aﬂfsw i g——— 20.4%
Two-door sedan . 259 How much did you pay? Shift mechanism 85 I0-40 yaars 361
Average |, | . £7.408 Fuel gauvge ., . ., . 6.8 S0-plus . 833
Why did you choose this car? Range . .. §5.595- Clutch 8.8
Econarmy 47.6% $0.850
Sayling 7.2 Dwaler repairs satis Would you buy another Alliance?
Price 24.5 opirdon: [ T2.1% Yes L 91.5%
Hamdling . ... ......... 126 Excallent, . B — 50.3% Na 278 No BE
*Parceniages might not equal 100% due 1o rounding or insufficlent data

With its free blower attachment, the
Homelite® ST-120 string trimmer can be
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tool that blows away grass clippings and
leaves with a big 100-mph wind velocity.
Take the blower attachment off, and the
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trimmer featuring automatic string advance,
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vibration isolation
ta reduce fatigue.
What's more, all
Homelite gasoline-
powered string
trimmers now
me with the only 2-year
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DIARY OF A HARRIER PILOT
(Continued from page !64)

called “visual” with four Mirages very
fast, very low. As | picked them up, the
Boss fired his first missile, followed
quickly by his second.

Two Mirages eruptad into enormous
fireballs. No time to gawk—the second
pair were breaking hard right, and [
was the only one with missiles to fire. |
picked up the number three and pulled
hard into his turms. As my missile
“cross”’ flashed across his tail, the
angry growl of “acquisition” pounded
my ears. A quick press of the lock but-

tom, and the missile locked and
tracked—safety catch up and—fire. A
great flash and the Sidewinder leapt off
the rails, homing straight onto the tar-
get. Another flash and fireball. The
Mirage broke up and impacted the
ground in a huge burning inferno.

The fourth was still about some-
where, and as neither of us could see
him, he was a threat. Then suddenly |
saw him under the Boss, heading west
at high speed. | turned hard, calling the
Boss to break with me to cover my tail.
We followed him flat out for several
minutes, just out of missile range, until,
short of fuel, we had to pull out.

For one-third of what

Easily.

It's the Mufflow system. Which includes
the Mufflow muffler and tailpipe. Plus all

the hardware and easy instructions.

S0 you can install it with ease. Even if you've
never installed a muffler and pipe before.

Because Mufflow requires no special skill.

No special tools.

So ask for Mufflow. Original equipment

quality that’s tops in every detail.
Now at rock bottom prices.

Mufflow makes it easy.

Sy 4 /7777, MUEELO

For information contact: Thrush Inc., Marketing Dept., 172 Bethridge Rd., Rexdale, Ontario. MOW 5E2

OVER 3,000,000 INSTALLED

I returned to the ship with extraordi-
nary mixed feelings. Delighted at hav-
ing prevented the raid from getting
through, and at getting my first “kdll,”
but saddened and horrified at witness-
ing the savage, quick death of a fast jet
combat at low level. There’'s no
doubt—no one wins a war. Wasn't it
the Duke of Wellington who said, “The
one thing more tragic than defeat is vic-
tory™*?

Later that afternoon, as I flew patrol
overhead at 10,000 feet, | once again
witnessad the awful sight of the Sir
Galahad fiercely ablaze, pouring out
masses of thick, oily .smoke. It was a
quite incredible sight, one etched with
s0 many others on my mind forever,
The whole of the aftersection was liter-
ally glowing red with the intense heat.

‘The Mirages disintegrated"

As the sun set in the northwest with
angry colours, we noticed a small land-
ing craft heading toward the disaster
area from Goose Green. Just as we
were cartying out a combat turn over it,
Moggy (Flight Lisutenant Dave Mor-
gan) shouted over the R.T., "Good God!
It's being attacked—three—no, four—
Mirages. Follow me down, Dave.” With
that, he rolled upside down and pulled
hard for the surface, almost disappear-
ing in the rapidly gathering gloom. I
slammed the throttle to full power and
dived down after him in a desperate
attempt to stay visual with his aircraft.
As we leveled out at wave-top height,
with the Harrier shrieking loudly as my
airspeed topped B00 knots, | saw two
bright flashes as Moggy fired his mis-
siles. | followed the two white smoke
trails and saw two huge fireballs as the
Mirages disintegrated and Impacted
the sea.

I was now in the quite dreadful situ-
ation of seeing several aircraft ahead of
me but not being able positively to
identify Moggy and get a clear shot.
Mog then suddenly opened up on the
two retreating Mirages with his can-
nons, and from the water kicked up by
his bullets, | was able to pick out one of
the “bogeys.” | pointed the missile at
him and there was the usual growl in
my ears as it acquired him. A guick
press of the “‘accept” button on the
stick and a green circle appeared in the
head-up display, accompanied by a
chirp noise in my headset. The circle
followed the Mirage despite his speed
and incredibly low altitude and, rolling
back the safery flap, I fired.

There was a bright flash and a roar
as the missile launched, fairly rocking
the aircraft in its wake. Surely the
Mirage was too low, too fast, too far
away. . . . ] watched with a sort of help-
less fascination. At that moment every-
thing seemed to stay quite still,

{Pisase turn to page 1658)

POPULAR MECHANICS - JUNE 1583



FILE g.OXES
SEPARATE INDEXES

No more untidy shelves or magazines
stacked on top of each other. .;::'tf::;x i

POPULAR MECHANICS FILE BOXES will help you keep your magazines and 1975-1982

hookshelves trim and nrd;erljr. PM is now offering a sturdy glossy lacquered ~

File Box to keep a year’s supply of PM issues neatly together. The FILE BOX 4

stands alone with all twelve issues intact! Line them up by _',-'ear on your are Mw-

bookshelf and always have

a wealth of do-it-yourself

information at your fingertips.
With every order you

will receive FREE self-

adhesive labels covering the

years 1975 through 1984.

Peel off the year required

and place on appropriate

PM File Box. Turn the

File Box any way you

choose, Place the year on

the side that's convenient

for you. Expose all the

magazines on the shelf, or

keep the solid side in view.

It's your choice! Either way

you'll have a valuable,

convenient and very

attractive reference library.

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

Broad category listings
help you locate articles on
home remodeling, boats, car
maintenance, shop projects
and many other subjects.

ORDER BY YEAR!' PRICE
for each index is $2.25,

Price for 1 File Box,
$2.95

Price for 2 File Boxes, _

$2.75 each . :
S g ﬁﬁ“

Price for 3 or more 1919 D

File Boxes, $2.50 each o8 Y | ﬁ

SEND YOUR ORDER TODAYX!

Make Check or Money Order Pagable to Popular Mechanics
Please allow three to foar weeks for delivery
POPULAR MECHANICS
Box 1014, Radio City Station, New York, NY 10101
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“Get road control

you can trust
with KYB’s
g Gas-a-just.”

Bobby Unser

| That's because Gas-a-just delivers

71 more of the damping force needed to
help keep tires on the road than either
2-tube gas shocks or ordinary shocks.

How does Gas-a-just do it? With high
pressure; with special valving and single-
tube construction,

Gas-a-just’'s high pressure system (at 2 to
3 times that of 2-tube models) makes
Gas-a-just better than low-pressure gas
shocks. And its combination of high gas
pressure and special valving make it better
than ordinary shocks. which rely on valving
alone for damping force.

And Gas-a-just’s single-tube construction
is engineered o completely aeliminate
harmful foaming and aeration. So
Gas-a-just is better than both other types
at delivering road control that lasts and
lasts without fading.

Shock Absorbers

e
L Pioneers in gas shock technology.

901 Qak Creek Drive, Lombard, IL 60148

STORAGE CONTAINERS

USED OCEAN CARGO CONTAINERS

PRICES -
SLASHED! LLIMINLIA & STEEL WITH
VIRTUALLY LUPER 3TRONG FLOCKS

YANDAL PROOF

We can deliver and place
on ground in Calif. & ar
range delwery elsewhers
Use it immediately. No Site
Praparation Reguired

REFRIGERATED
UNITS ALSO
AVAILABLE i B =B =40
i — B =8 =20
AZTEC TECHNOLOGY CORP. STOCK REDUCTION SALE!
TORTAPREVE. | matitr o e BUY NOW AND SAVE!
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DIARY OF A HARRIER PILOT
{Continuad from page 186)

although in the real world my Sea Har-
rier was belting along at more than 10
miles & minute, a few feet above the
Waves.

Then the darkness was lit up by
another fierce flash and fireball. He
must have been flying so low that the
missile impact and ground impact
seemed almost simultaneous. Then, as
the reality of the situation retumed, a
quick glance at my fuel gauges showed
I was already on dangerous ground and
I pulled the aircraft up to the vertical to
attain the sanctity of high altitude.
Thera was still the long retum to the
ship to fly, with a difficult night recov-
ary at the end of it.

Lt. David Smith retumed to England
after the Argentine conflict. Early last
winter, he went back to the Falklands to
help train replacement fighter pilots
assigned to beef up British defenses in
the South Atlantic. .|

OWNERS REPORT: ALLIANCE
(Continued from page 165)

how much more room there was than in
our Chevette,” said an Ohio student.

As for handling, a New York univer-
sity professor wrote, “'Handling must
rate as exceptional. The car tracks per-
fectly on the highway at cruising
speeds, and steering is excellent—very
responsive and accurate.”” A California
engineer; “Excellent roadholding and
driveability.” A Tennessee telephone
operator: “'Great mansuverability.”'

A fow owners questioned the Alli-
ance engine's power output. "Needs
more power for uphill climbs,” ob-
sarved a Virginia loan officer. A Michi-
gan RM: “Not enough acceleration.”

Miscellaneous minor complaints and
suggestions for improvements includ-
ed: "'The wiper control is too near the
steering wheel. | often hit the wiper
accidentally while reaching for other
controls.—~California officer. T wish
the rear windows rolled down in my
two-door.”"—Georgia state employee.

However, the owners commented on
the Alliance’s good qualities and fea-
tures more than on the relatively tri-
fling flaws.

An [llinois USAF technical instructor
summed up the comments: “Friends
and relatives who have ridden in and
looked over my Alliance have guessed
it to be in the $8,000-$10,000 price
range. When [ tell them I paid less than
$6.000, they're amazed. One passen-
ger compared it 1o a friend’'s Audi in
style, and I certainly consider it a better
value for the money.” ™
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Tool -Locker

Tool Organizing System
A heavy-duty portable tool chest plus roll-about cabinet—

ﬁnﬁquﬁ:ﬁ both for a price you'd expect to pay for one piece alone!
T FANTASTIC!! BOTH PIECES JUST

plus 59.90 shipping
and hangling

Similar units sell for well over $100"

How do we do it? Violume Purchasing. .plus direct
shipping. Both add up to big, never-before-heard-
of savings!

You don't have to be a professional to know how
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enjoy that efficiency. 10 have a truly quality, heavy-
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(hier 4 cubic feet of storage capacity. . plus special
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D.R.1 backs it even further with a 1009 Guaraniee
of Satistaction. If you're anything less than 100%
satisfied, just send your Tool-Locker back for a full
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RMCARTESTS

CAMAROZ28 AMCEAGLE

Muscle Handling And Problems  4WD And Wagon Utility

CIMARRON

BUICK LeSABRE

Cadillac J-Car Comes Of Age Lots Of Car For The Money

The Z£28's handling and performance are cutstanding, but all's not well with the car’s transmission and electrical system.

he past few months, we've been

sampling 8 big sedan, a small
sedan, a four-wheel-drive wagon and a
muscular, sporty car. Being able to go
from one to the other certainly brings a
car's weak and strong points into focus,
and gives us a perspective unavailable
to most people. Our long-term tests
also give us a chance to explore the
ANSWETrS to some questions you've been
asking. For instance, is a sporty coupe
also a practical commuter car? Can |
live with a four-wheeal-drive vehicle if [
spend most of my time on the pave-
ment? Is a small sedan practical for a
large family? And can a big sedan give
me room and decent gas mileage? We
don’t have all the answers yet, but we
have been logging the data that can
help with your car-buying decision.

Chevrolet Camaro

Since we did our long-term test on a
Toyota Celica Supra last year, we've
received a bunch of letters from readers
asking us to evaluate a comparable
American car. Okay, gang, here it is—
the Chevrolet Camaro Z28. It's about
the same size, also has four seats, costs
about the same (our test car lists for
$14,707.47, but you can get a discount

170

off that at any Chevy dealer), and has
sporty, rakish good looks that appeal to
the same sporty-car buyer.

S0 how does the Camaro rate? Our
test car was delivered to us with 1,134
miles on the clock. Since delivery,
we've put an additional 1,890 miles on
the car. In that time, the Camarc Z28
proved to be somewhat paradoxical,
doing some things better than any car
we've ever driven, but faring as badly
as the warst cars we've driven in other
dreas.

Let's hit the good points first. The
Z28 is just about the best handling car
built except for the new Corvette. The
car will run rings around such stellar
handlers as the Porsche 944, Ferrari
J08GTE and other cars of that ilk. The
Celica Supra isn't even in the same
league.

The Z28, especially with the twin
crossram fuel-injected engine that we
ordered ($450 additional), is also one of
the fastest cars sold in America. Light-
ing up and smoking the rear tires was
no problem any time we felt like
putting on our drive-in, macho-man act.
Zero-to-60 times were never more than
8.5 seconds with our test car. And if
that's not enough for you, Chevrolet
has just announced a new L63 engine

option that has about 40 more hp than
our test car.

Besides the ability to smoke tires, the
Z2B has other good features. For
instance, we've been mraragmg over 16
mpg with the car, which is incredibly
good in light of the powerful V& engine,
automatic transmission and a wvery
heavy right foot. We even had one tank-
ful at 17 mpg. A lighter right foot could
move this figure up to 20 mpg. That's
almost as good as we averaged with the
six-cylinder Toyota Celica Supra.

Interior comfort is excellent. We
ordered the car with the custom wvinyl
interior, power bucket seat and tilt
wheel. 50 the Camaro’s already excel-
lent driving position was enhanced fur-
thar with the special equipment. We've
taken several long trips with the Cama-
ro and always have been comfortable.
The back seat is another story.

The Camaro has done yeoman duty
as a commuter car in the New York City
area and has been excellent in that role,
its sporty nature making the commute
fun, our comfort aided by the $4,000
waorth of optional equipment we tacked
onto the $10,336 base price.

However, there's a dark side to this
Camaro story. For one thing, the auto-

(Please turn to page 174)
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The Electronic Secretary-Phone

» Takes Two Lines; “Hold"” Button

* Remembers 32 Numbers

* Speakerphone with Volume
Adjustment ]

* Sleak Contempaorary Styling

» Selectable Pulse or Touchtone Dialing

» |LED Display Shows No. Being Dialed

Every other state-of-the-art phone
we've seen handles either just one line
or {hulhilén five lines.

The ELECTRONIC SECRETARY-
PHONE is about hailf the size of most
phones, but its innards are crammed
with advanced electronic technalogy.

What a timesaver! It “remembers”
up to 32 numbers! Enter them just once
— then call any of them by pushing one
or two buttons.

Two-In-0ne, with “Hold" Button
¥You control two separate phone
lines, which means you can have a true
multi-line conference call without

involving the phone company.

Talk on Line 1, or put the call on
Line 1 on hold while you talk on Line 2;
or fle both lines together by depressing
both buttons!

Best of all, you can touch one key
and you'll have a hands-free
speakerphone whose sound fidelity is
surprising. Your phone has a volume
control, of course,

Before we tell you how little it costs,
here a few more timesavers and
conveniences built into your Electronic
Secretary-Phone:

Elsgani, Expensive-Looking, Easy!

We've seen phones you need an
engineer's degree to operate. A child
will have no trouble putting this wonder-
phone through its paces

You won't dial a wrong number
because an LED display shows you,
digitally, the number you're calling,

You can call MCI, Sprint, your
computer, or anrwhare you nead the
touchtone signal. A touch of your tinger
switches back and forth from pulse to
touchtone.

Automatic redialling of the last
number? Of course. No jangling ringer-
bell; the ringer is a pleasant electronic
tone.

But we think what you'll like most
about the Electronic Secretary-Phone is
its beauty. If ever a phone could win an
award for design, this is it. You'll be
proud to have this phone in your home
or office.

NEW HORIZONS

Dapt. PMB, 1 Penn Plaza, Suite 100
Mew York, NY 10119
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Gel It Far Below Markel Place

We originally planned to sell this
phone for 316995, and it would be a
bargain at that price. When we decided
to feature it in our catalog, we lowered
the price to $129.85.

MNow we've been able to contract for
enough of them that you can own an
Electronic Secretary-Phone for only
£99.95' At that price, while we have
them, you should order two.

QOwr absolute guarantee means
vou'll have a month to use this phone
and see for yourself that our claims
aboul it are true. Enjoy it!

TRIPLE THE RANGE
OF ANY CORDLESS PHONE!

The SUPERANTEMNMA will give your
cordless phone, regardless of make or
maodel, three times the range it has now.

if the range is 700 feat, il leap to
over 2,000, If it's 1500 feet, it could be
as far as one mile!

Easy to install. Only $79.95 complete.
Add 54.50 for shipping.

-

WE ABSOLUTELY GUARANTEE!

Plug in the ELECTRONIC SECRETARY-
PHOME, the CORDLESS RECORDER
PHONE, or the SUPERANTENNA, Uise it
for up to 30 days. If you decide for any
reason you don't want to keep it. returmn
it for a 100% refund.

Qrder TOLL-FREE
For fast delivery on credit card orders
call toll-free 24 hours a day, 7 days a week

1-800-824-7888

Ask for Operator 551
{in California call; 1-800-852-7777)
Or send check or money order.
Please add indicated shipping cost.

Read about two
brand-new phones
that still were on
the drawing board
one short year ago.

You can be using them
in a couple of days!

The Cordless RECORDER Phone
* Advanced Wireless Phone, T00-Foot
Range
& Built-ln 2-Hour Cassette Recorder
* Wired-phone Sound Quality
y & "Off-Dial” Switeh on Base Lnit
% Prevents Unauthorized Qutgoing Calls

While ¥ou stroll around the house
or yard, or while you're vigiting a
neighbor, talk on your own phone and
record up to two hours on a standard
microcassette recorder built right into
the wireless unit.

You can think of a hundred ways a
cordless phone can benefit your home
or office. Now think of a hundred more
ways a built-in recorder can save you
lime and monay.

In your office, walk into the
warehouse area while you talk to a
customer. Record his aorder on the
cassette, then and there.

If you're in one of the professions,
you'll wonder how you ever survived
without this phone. It frees you not only
fram the telephone cord but also from
nate-taking.

The sound quality s superb —
advanced FM duplex circuitry is the
reason,

CASSETTE RECORDER WORKS
SEPARATELY!

Complete your last conversation as you
walk from your office to your car. On
the way home, dictate notes right into
the hand-held unit.

The Cordless RECORDER Phone is
yours for $169.95. Try it for a month. If
you don't want to keep it. we'll refund
every cent you paid for it.

Extra cassettes; three for $12.00.

The ELECTRONIC SECRETARY-PHONE
$99.95 complete (+ $2 50shipping)

The CORDLESS RECORDER PHONE
$169.95 complete (+ $2.50 shipping)

EXTRA CASSETTES: three for $12.00
{no shipping charge if ordered
with phone)

Tha SUPERANTENNA
§79.95 complete (+ $4.50 shipping)
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A COMPLETE SET OF ORANGE

*

AVAILABLE

100% COTTON,
LARGE ORANGE
SHOP TOWELS!

{approximately 187 x 18
when washed)

\y

e o gctd“

‘P'ga‘ﬁ‘ '
ase ,@‘*"f:r'jﬁi'

e " et

o i&'!‘w?;*ﬁﬂ
et % e X At
“";Mi S0P gaf e S0 et Jant for ordering we'll
yob d\dﬁ .:".ﬂ'i“ el't_cu-‘ ral ot P e send you Two Free Cona
".-"ﬁ' BT et i et T S e o e

& A0 @ e us. @ :

wo® o q\"-"?::‘"l dgﬁhdﬁﬂ.ﬂ’“p‘ nB* rvufmhl.:inp El’l;lﬂ.ﬁt:

af Bol you kesp pour
ardar.

R e e"'ﬁdﬁ g O e e
O et T o P oo : SPECIAL OFFER COUPON
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U ot totally satisfed, you can retern your arder lar a complets rafund,
including shipping and bandling.
Send to and make remittance payable to:
D.R.L Industries. Inc. Dept. FI-0338
11100 Hampahire Ave, So., Bloomington, MN 55438

e B (T2 Towrals per sst) @ $19.89 plus $3.90 shipplng
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= CHECK [l I've enclossd my check or money ordar,
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. PMGEIA this cou| accompany ALL porchase orders
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[] l'wish to charge it to 11 VISA [ MasterCard
Made in Chuna oy 1 American Express | Diners Club [ Carte Blanche

ORDER TODAY ... IT'S EASY!
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Enter Marvel Oil's
1983 Sweepstakes

You can win any one of 1001 prizes
including a trip for two to Hawaii,
MNikon cameras, nylon racing jackets
and Marvel tote bags. Details and
entry blanks at your automotive sup-
plies dealer. Enter early and olten
MNo purchase necessary.

Alter you've sent in your eniry,
slock upon —

MARVEL MYSTERY OIL

When added to the crankcase,
Marvel gives your car impressive
efficiency and performance. Cuts
mainténance costs.
Cleans as it lubricates.
Keeps internal parts
covered with a tough
protective film that pro-
tects against exces-
sive wear. Marvel

;:;_Ims real snap into
throttle response, and [::"_—;
even slarts at cold
temperaiures,

MARVEL GAS TREATMENT

Companion to Mystery Oil, Marvels
Gas Trealment provides better fuel
combushon wiich
means less power rob-
bing ash and residua in
the combustion cham-
ber. Reduces engine
maintenance. Minimizes
engine feedback (diesel-
ing). Prevents spark
plug fouling and misfir-
ing. Prevents carburetor
clogging.

Make your car an economical
Powerhouse of Performance.

Use Marvel Products. Available
at all auto supplies dealers
coast-to-coast. . . and Hawaii

L

Marvel Oil Company, Inc.

331 N. Main Street
Port Chester. NY 10573
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LONG-TERM CAR TESTS
{Continued from page 170}

matic overdrive transmission in this car
is about the worst we've experienced in
years. For a company that used to build
the excellent Turbo Hydra-Matic 400,
which is still purchased and used by
Rolls-Royce, we must say that the auto-
matic in our test Camaro is an embar-
rassment for General Motors. The
transmission slips and lurches, can nev-
er decide what gear it wants to be in
and doesn’t respond well to manual
control. When the throttle is floored on

drive sedan market is expanding with
new entries all the time (Subaru, Audi
and Toyota now have four-wheel-drive
sedans in their line-ups), we thought it
would be a good idea to take a long look
at the car that started it all.

Our Eagle wagon is equipped with
power steering, brakes, automatic
transmission, deluxe interior appoint-
ments and other comfort and conve-
nience items. The four-whesl-drive Se-
lect-Drive System was revolutionary
when introduced two years ago in that
it allowed the driver to choose between

two-wheel drive and full-time four-

the highway, instead of downshifting
smartly and moving the car out, the
transmission hesitates for a few mo-
ments while the engine speeds up help-
lessly, then sometimes downshifts,
Sometimes it doesn't. Chevy must
know about it, too. You can't order the
automatic with the new performance
engine option.

The transmission isn't the only weak
link on this car. The gauges sometimes
quit altogether, the needles just lying
limp against their stops. The left side of
the stereo doesn't always feel like func-
tioning. And most exasperating, the
car's battery has gone completely dead
twice since our tests began. And we
mean completaly dead. In fact, as we
write this, the Chevy man has taken
away the car to try to find the reason for
the battery drains.

We'll have the Camaro long enough
to let you know whether the transmis-
sion performance improves with age
and whether the car's electrical prob-
lems are peculiar to this car, or whether
they're caused by some sort of design
or manufacturing defect.—J.0.

American Motors Eagle

The newest addition to our long-term
test fleet is an American Motors Eagle
wagon. While not a new design, the
Eagle was a trendsetter when first
introduced. Now that the four-wheel-

it

The AMC four-wheel-drive Eagle wagon

is at its best when it's working hard.

whee! drive with a simple flip of the
dashboard-mounted switch. Even to-
day, no company has a better system.
Although we've only had the Eagle in
our test fleet a short time, we've
already had a couple of opportunities to
usa four-wheal drive. During a weak
straight of hard, driving rain, the four-
wheel-drive system proved its mettle
on slippery roads, both paved and grav-
el. Flip the switch into four-wheel drive
and you can feel the tremendous trac-
tion of the big, all-weather tires take

over. It's a great feeling of security.
Qwir test car has the optional six-cyl-
inder, 258-cu.-in. (4.2-liter) engine. It's
been improved in several areas this
year for better performance. The com-
pression ratio has been upped to 9.2 to
(Please twm to page [76)

Cimarron smile is marred by broken chin
spailer, only casualty in 3.545 miles.
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NOW! MAKE UP TO

$12.00 anHOUR

IN YOUR OWN

SHARPENING <. e 99
BUSINESS!  ®atiJ

Mow vou can guickly turn spare time imo CASH profiis!
Mo sefling or previous training noaded. With this Com-
plete Shop, vou can be vour own boss. sel your own
howirs! Customers come o vou iy You cash to
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all cuting edpes

45-DAY FREE TRIAL!

Send for free facts on oaer 45-Diay Free Trial Guamntes!
See how our clear, illostrated instructjoms make it CEEY
to star earming right away?! Easy Terms!
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2849 Terrace, Kansas City, Mo. 64108
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Protect your Property with

MATIONAL
IDENTIFICATION
CENTER
Thaeft Prevention
Begins at Home

NIC s nationwide servica will halp you
stop would-be thieves and burglars.

HERE'S HOW: Your NIC Theh
Pravention Kit includes:
* Your parsonal NIC identification number

*» 10 years registration of your NIG numbar al
MIC's central office in St. Louis

= Easy-lo use electric pencil angravar 1o mark
yous NIC number on your valuables

= Window decals and properly decals to wam
intrpdars that your propedty i MIC protecied

* I NIC wallat-sized ID cards

= And moral

Proparly marked with MG number obwiously 8

lpss desirable in the eyes of thieves as its

value on the “hol” markal is less

it your MEC-marked proparty i3 siolen, police

svarywhers can easily determing iis true

awnar through the Nalional fdentification

Canler.

This complels, easy-to-use and effective kil

and 10 years registration, |8 yours fod anly

$19.88
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MNATIOMAL IDENTIFICATION CENTER
P.O, Box 11848
5L Louks, MD 83105
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Grarge the §99. 5510 [ Vies [ MasterCag

© hmatican Express

Card Mo Exp. Date

Aaithimited Card Signalisa

hiTe
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if you need good, high-gquality lumber, don't let
inflated lumber prices stop wvour important
building projects. The Foley-Balsaw goas right
Eeme trees and turns out smoaoth, true-cut lum-
r... even beginners gel excellen! rasults,
Just one man (no crew needed) can easily cut
enough on weekends 10 save hundreds of
dollars over high lumberyard prices, For power
pise tracrg of other low HP diesel or elec-
nc unit. Factory-direct selling keeps price low,
gprd cé:ﬂnvemenl lime payments may be

Send for FREE st mail coupen below for
PHow To Saw Lumber” bookiet b tomolete facts
on the One-Man Sawmill. There is NO Obligation

and NO h'ﬁ.ﬂ Will Call on you. Do it n

Folay-Beisaw Co.

30178 Fleid Buliding ]

Kansas City, Mo, 84111 :
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MAKE YOUR OWN!
LEATHER WALLET!

i:;‘. 5 I

WHEN COMPLETED §

JUST LACE IT UP & GO! Learn leathercraft |
B a5 you complete this beautiful leather billlold.
I Well send you everything you need. plus a
g FREE 1983 leathercraft cata!cn%pachad with

hundreds of exciting projects. You alsogetall

: SPECIAL BONUS, all for just §2.95. 1

& Send $2.55 phiss 50 psig |

O P Wl ol

L3 n d 8. Boe 2034, Tt Worth. i
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JACK DANIEL
SUNGLASSES

These are some of the best looking
sunglasses you'll ever find "Jack
Daniel's" is engraved right into the
lens in gold coloring. We're offering
these in traditional “aviator” styling.
Please specify either smoke or bronze
tint. My price of $10.00 per pair
includes postage and handling.

Send check, maney arder or czs Amercan Express,
Diners Clud. Wiza or MasierCard, Incloding all nem-
bers snd sigeaturs, (Acd 6%% sales tax for TN
delivery.) For a free catalog, write to Eddie Swing ai the

k\ame adress, Telephone: 615-758-7184 ‘
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LONG-TERM CAR TESTS
{Continued from page 174)

1 from 8.2 to 1, and a fuel feedback
system and knock sensor have been
added so that unleaded regular fuel can
still be used despite the higher com-
pression ratio. Our car also has the
optional 2.73 axle ratio, which gives it a
lot more pep than would the standard
2.35-t0-1 ratio.

For '83, AMC offars the Eagle in
four-door sedan and two-door hatch-
back besides the wagon. But we falt the
wagon was the most versatile and most
atractive, so we requested that body.

In future reports, we'll let you know
if our choice was a good one. Also,
we're eager to compare gas mileage
figures with the Eagle in two- and four-
wheel-drive modes. We'll let you know
how it stacks up.—J.A.L.

Cadillac Cimarron

Frankly, we didn't care much for
General Motors’ front-wheel-drive J-
cars (Chevrolet Cavalier, Pontiac
J2000, Oldsmobile Firenza, Buick Sky-
hawk, Cadillac Cimarron) when they
were first introduced last year. They
were all dogs. They couldn't get out of

Books from
Texas Instruments

For a basic understanding
of today’s technology

Basic Electricity Series:

From simple concepts to com-
plex circuits. Two hardback rexts
(DC 924 pages, AC 560 pages)
complemented by a correspond-
ing audio course. Buy the audio
course with the book and save
$24.95. See coupon for details.

Sand orders to: Texas Instruments
P.O. Box 3640, M/S 54

Dallas, TX 75285

Order Audio Course with Texi — Save £24 05
1 0C Tt Audio Combination 529,95

C1AC Text/Audio Combination $29.95

Text §19.95

[[] DC-LOWaE1

] AC-LCWHIBE

Audio Course §34.95

[] DC-LCB5922

[] AC-LCB&ES!

Enchose check of

O I.Illmullq Eleetronic Sacurity Systems —
| I.Ir-ﬂmtlndlu Ellwwll: Control ol Energy
O WE w:mumm
) Understanding Telapiona Elos
Eee) mp Telephona Electronics — LCETId
L«muhm Elecironics — LCBSTT
[ Understanding Solid-State Elsctronics — LCBI36Y
Elllnilrﬂndh.q' nahl Elecironies — LIZIH'II
Comminicalions — LCB4521
EI I.hdlmuﬁnl: . :;:ﬁlt

ng Dpironies — LCBS4T2
UMH Calculalor Math — LCB3321
ardes with sales tan (except AK, OF, 8, OR) Foreign onders musd be in U 5. dollars and include

Understanding Series™:

For everyone from novice to
expert. Easy-to-understand, fully
illustrated and ideal for self-
paced learning. Twelve titles,
now only $6.95 each.
Check your choice on
the coupon.

shipging charges. No s, plagne
Ship to:
Hamz
Adciress
cay State zp
TEXAS

INSTRUMENTS
rspe-nel e Creating useful products s
€193 Th and services for you. w6
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their own way. And they seemed
cramped and didn't give very good fual
mileage. So who needed them?

Then, in January, we drove our test
Cadillac Cimarron (with 2,641 miles on
the clock) f-om its home base in Detroit
back to our offices in New York. That
drive, about 700 miles, took exactly 10
hours. When you're averaging 70 mph
for 10 hours, a car's good points and
deficiencies leap out at you. So we got
to know the four-door baby Cadillac
very quickly and very intimately. And
we admit to having a new respect for
the car.

A drive like that, with gas stops only,
makes you aware of interior comfort, or
lack of same. The Cimarron's six-way
adjustable power seat plus tilt steering
wheel should allow anyone to find a
perfect driving position immediataly.
The leather upholstery was beautiful
and comfortable, too, even after all
those hours. The standard power win-
dows would have made even the minor
annoyance of toll stops disappear, but
the switches to operate them are flush
on the door panel and not easy to use.

Accolades go to the suspansion and
drive train. The new 2.0-liter Four has
enough guts for high-speed cruising—
something you often don't find in small
sedans. And the five-speed transmis-
sion is smooth and a pleasure to use.
The standard i suspension
with fat tires on aluminum wheels real-
ly gave us mansuverability when we
needed it. And on Interstate 80 east-
bound, you need it constantly.

The next day, we tallied up the gas
slips. Even our leadfooting couldn't
drop the average below 25.3 mpg.
Most of this driving was, of course, at
pretty constant speads, which is in con-
trast to the city and suburban driving
we've been doing since then. Even so,
our overall average for 3,545 miles is
23.5 mpg, and that's all winter mile-
age, remember. Between January and
April we added two quarts of oil and
that's it; the Cimarron hasn't missed a
beat since.

We did lose a piece of the chin spoil-
ar somewhere, somehow. We don't
remember any curbs jumping out to
break it off, and suspect that it hap-
pened while muscling through some
deep snow during the Blizzard of ‘83 in
the New York area. We'll have the
spoiler replaced at the same time that
wa pull in for a 7,500-mile maintenance
check.

They're no dummies at Cadillac Diwv.
advertising and if we were salling Cim-
arrons we, too, would compare them to
BMWs. The Cadillac does stack up nice-
ly against the 318i when you consider
that German fit and finish is costing
you a few thousand dollars more.

It is price that's the sticky issue here.

(Please turn to page | 78)
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GMC's JIMMY AND NEW S15 JIMMY.

When the road ends, your trip
is just getting started. 1f you're
driving one of GMC's go-places
Jimmys.

The regular 4-wheel-drive
Jimmy is, of course, a near-legend
among folks who like to get off
the beaten path. And it's avail-
able with the economical 6.2 liter
truck diesel.

QOur new, smaller 4-wheel-drive
5-15 Jimmy also has a lot to like
about it. Such as fully independ-
ent suspension. And Insta-Trac

EPa
EST. HWY.,  EST. MPG
4-wheel-dnve
diesel full-size 2?
Jimmy
4-wheel-drive
4-cyl. 8-15 Ny 3{] 2]

4-wheel drive. It permits you to
shp into 4-wheel drive without
stopping. Also, this new Jimmy's
handy size means you can wangle
it along some very tight trails.
For power, you can choose from
the economical standard four. Or

a rugged available V-6.

See your GMC truck dealer
for Jimmy details. And head for
the hills. Buckle up, of course.

Use estimated MPG Tor comparison. Your
mibeare may differ depending on speed. distance
wenthern Actual highway mileage lower. Estimates
lower in California. Some GMC trucks ane
equipped with engines produced by other it

chivisions, subsidres, 7t
o #lliliated Official Trock
i ot the Xiira
— Los mﬁ
Q529 1984

CoNpanes
worldwide, Sec
vour GMO truck
dealer Tor detanls,
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Available for the
First Time in 18 Years

s il | The USGS estimates thal Alaska alone
holds 30 timas more oil & gas than the
entire lower 48 states combined! The
Dapt. of Interior and Bureau of Land
Management is now releasing oll & gas
leases in Alaska to the public through an
unpublicized, little known program. You
can secura a leasa In your nama for
potential resale and development by an
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LONG-TERM CAR TESTS
(Continued from page 176)

The demographic Cadillac family might
not think twice about buying a compact,
around-town Cimarron to have in the
multicar garage, but to most people this
is a very high-priced J-car that doesn't
look much different from the Chevy
version. And, at this point, we won't
get into a comparison with a car we
regard as lower-priced competition for
the Cimarron, a car that is currently
being made in Ohio—Honda's four-
door Accord.—J.0. and B.H.

Buick LeSabre

As we get ready to wrap up our test
on the 1983 Buick LeSabre four-door
sedan and return the car to Buick, one
thing is crystal clear: This is one of the
great bargains in today's automotive
marketplace and, incidentally, may be
one of the best American cars ever
built.

Strong opinions? Yes, but we think
they're justified. Look at the facts. First,
this car has anormous amounts of room
and comfort. a fact we stressed in our
last report. Second, the car has been
consistent in its delivery of over 17
mpyg, with a few tankfuls over 18 mpg.
Third, the car as we equipped it lists for
$13,882, which means you could walk
into just about any Buick dealer in the
country and buy the same vehicle for
about $12,000.

When you look around at what you
can buy these days for $12,000, the
Buick LeSabre begins to look better and
better. True, it's not a super-economy
car delivering 50 mpg. But no economy
car can match the LeSabre for room and
comfort for six real adults.

With 6,974 miles on the clock, the car
continues to deliver smooth, responsive
handling and more than enough power
out of the 307-cu.-in. VB to provide
brisk performance. Still, no car is per-
fect and our test LeSabre is no excep-
tiomn.
At 4502 miles, we took the car to
Straub Buick in Keyport, N.J., to have
some itemns comrected. The shift lever
indicator was out of whack and it was
hard to tell what gear we were in. The
car pulled to the left at highway speeds.
We didn't think the rear defogger was
working properly and we thought there
was excessive wind noise around the
drver's door.

Straub Buick's excellent service de-
partment fixed the shift indicator and
aligned the front wheels. They verified
that all the grids were working properly
in the rear defogger and that the driv-
er's door and window were properly
sealed and aligned. They also replaced
a plastic grille piece that had broken off
in a parking lot. The total charge for

POPULAR MECHANICS = JUNE 983

gverything was $45.15. Since then, the
car has driven perfectly.

In our last report, we told you that
the car had not been delivered as we
ordered it, and we wanted to find out
why.

We had ordered it with vinyl uphol-
stery and received cloth, had ordered
T0-series radial tires and received 75-
series tires, and had ordered a 3.23
final drive ratio and received a 2.73.
Here's why.

For the ‘B3 model year, Buick
dropped certain models and options.
For instance, they dropped the base
LeSabre model, which was available

with vinyl upholstery. Now the plainest
LeSabre you can get is a Custom, which
comes with cloth. Also, the T0-series
tire option was dropped for ‘83. The
axle-ratio goof was Buick's.

Frankly, we're going to hate giving
this one back. The LeSabre and its sis-
ter GM cars—Chevrolet Caprice, Pomnti-
ac Parisienne and Oldsmobile B8—are
fine American automobiles. They're
built well, finished well and have room
and comfort unmatched by any compa-
rably priced car in the world. All that,
plus decent fuel mileage and good han-
dling and performance. What more do
you want from a car?—J.0.
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get yvank-you-along front-end ftillers.

New space-age Mantis Tiller/Culti-
vator uses 36 filler “teath” that cut
through hard soil like a chain saw goes
through wood, Tills 8" deep. Power
weeds a garden In minutes. Mantis
does 7 jobs in all with a variety of use-
ful attachments.

® Tilker

& Cultivator

& Pianter Furrgwer
& Lawn Aarator

& Lawn De-thatcher
® PowerEdger
& Hedge Trimmer

FREE DETAILS
3-Week Home Trial

Mantis Maaufacturing Co [ Pleasa send comilate
2651 Muntingdon Pike indarmiation an the
Dept. 214 Mantis and all its
Huntingdan Valley, PA 180065  attachments!
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RUNS SINGLE HANDED WONT JUMP OR BOUNCE!

MEW ALLENTOWHN TIGER TILLER .
FREE FAST
40 FT. GARDEN IN 20 MINUTES OR Llis' TILLS WIDE
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Sports, Shows
- 24 Hours a Day !

Imagine . . . the highest quality, mosl pop-
ular selling, micro-wave receiver system

in the country . All for I:Iﬂlj" $165.00.

Recelve 24 hour a day movies, specials,
sporting eventa, and more, all on your
present lelevision sel. Install this high-
powered parabolic dish system in just
minutes, then sit back, relax and enjoy
great 24 howr, commeercial-ree program-
ming. The HAR-20C microwave receiver

SPECIFICATIONS
HMRA-20C

GAIN- 450

FREQUENCY -
21-26GHz

wu 75 Mhz

FOR AUTHORIZED TV RECEPTION DMLY,

| REGULAR
! SUGGESTED
RETAIL- S 325

SELECT MhHKETING INC.
B COMPLETE AND MAIL - SELECT MARKETING, P.O. BOX 833, CORONA, CA. 91720 M

sysiem is designed lo be installed within
sinty miles of the microwave iransmission
slation in your area (unobstructed line-
al-sighl), and comes complele with all
hardware: 60 leet of coaxial cable, cable
adaplers, power supply tuner, and instal-
lation instructions . . . Al for only $185.00,
including shipping and handling. We also
offer our newest and mosi poweriul
anlenna, the HMR-ZBC . . with 40% more
power for the sharpesi piclure possible
and the longest signal distance . . . ondy
$220.00 including shipping and handling.
Both of these greal anlennas are luneable
throwgh 44 frequencies, providing you the
greatest selection ol programming. Both
units carry a G-month limited warranty on
defects in material or workmanship®. So
dont wait another minute, call us righl
now, our lines are open 24 hours, our
operalors aré ready (o lake your order.

TOLL-FREE FOR ORDERS ONLY
1-B00-854- 0561 Exl. B0E

in Camtgrnia, Blavks, Hywas
1-714-953-0168

For bpfpremalios
Sovry, mo ¢

We gladly accept VISA or Maslercard or
money order [allow 2 whs). If you prefer,
:puur p-m':ﬂ:u'l:ﬂ check (allow 4 106 wiks).

ADDAERS
ary (110 CERCAIFTION COET TOTAL CITY. STATE. TIF

HMA 200 COMPLETE UNIT #16E 1
PHONE |__:v|u !_:uu-rlm:usn

HsA X8C COMMLETE LET L
ACCT. MO EXF. DATE

Californes Residants Add 5% Salel Tas

SIGMA TUIE

TURBOCHARGERS

FOR YOUR ENGINE

| »Brand New Turbos (RAJAY, TO 4)
sWaste Gales and Accessories 5@9”
sComplete Line of Componants
Accessories and Parts

'EV

For informgbar Spogd 5300 o

1123 W. Collins
Orangs, CA 82657 (714) 639-4933

Nof Legal Bor Sae o Lse o Caomg
on Poliybon ConPofey Mok Vefvcls

P.0. Box EOT0

Build This Drafting Table
in one weekend—from one sheet of

plywood using hand power tools.

* Save o 5175.00.
Compare with ofher obles seliing
for S100-5200 and mone.

@ ManyUses:d & draft-
bul L , hob-
tla;. uﬁ.:g Hﬂ:.um
» Consiruction.

Largs Alable 36442 fop; adjust-
able height 36-42°,

E GREAT ELECTROMIC
\ THNGS & DEAS 800K
HUNDREDS OF

UNLUSUAL FARTS, GADGETS & IDEA ITEME, UNAVAILABLE iK
STORES DR CATALOGE ANYWHERE! Bsgain praw on ssarything!
Mam tarma o asery isse? Mosh poaicand for yose Sepy!

Bava
Box ?-l-‘l =

Ontario, CANADR PoM TNO

DENTAL

MECHANIC

CURITY PRESTIGE
Learm ml bemg, bm your spars E
Crowns, Plates, Bridpewerk,
rhanics afe empbeyed by Desflife. Denbal Labo-
raforirs or spen yoor own shop, foll S g
fime, FULL EQUIFMENT OF TOOLE AND MA&-
TERIALS INCLUDED WITH COURSE. Low i
itiea. Emry Terni. Wille for FAEE BOOK sbisi
inle rarver hel's ot wflacied by ewlomsdion.

THE MeCARRIE SCHOOLS IMC. 11
132 M. 12th S5t., Dept. PMI1Y Phile, Pa.

5-Li09-5155
197

FREE BEER BOOKLET FOR BEER LOVERS!
Gel your iree beer bookist with every new subscription
b the anciting new quarterty newslater ialhy bor
beer lovers- LETTERS FROM THE FROG.
Discover the secrel of brawing your own beer &8 haarty
A8 thé axpengiee impors. Leam what's in the beer you
drink. Send only §10.00 in check or monay ofder lo:

THE GLASS FROG
P.0. Call Box B29PME
New York, NY 10028

SAVE MONEY

“Boll together' our unigue MINI-
=7 DOILER Tractor Kitl. Thow
sands in use. » CATALDG
of Kit construction and
uses - $1.00 « ASSEMBLY
MANUAL - §7.00 [refunded on
any purchase).

Ceadarburg, Wl 53012

STRUCK KIT, Depl. PMEID

% CALL TOLL FREE NOW!

AMAZING VINYL REPAIR

— 510 to $20 in an hour!

Big earmings. repeal business Car
shops. homes, molals restaurants,
bars, etc. FREE FACTS BY MAIL
Caill mll l'rul -B00-821-8633 (11, 1-800-572-0444)
or write ViF, 2021 Montrose, Dept. 182,  Checago. IL 60618

M 1o Usa Plans with full

size and step by step Insiruchions.
Send $10.00T {check of monay order) for soch 561
of pions ro: Creotive Products

Box 79 Dept. pm, Sparta, Ky. 41088

POPULAR MECHAMICS « JUME 1583

Be an ELECTRICIAN *“'1,. """

¥ O pounss o cin 1 Exbect 1o s Bl much us‘s I bl "I'I!Eg’ﬂu
! Eanal home ia spare ime you Il Bave e skl yos ned for g miny
§ B job S In SEsCncian. Ko previous Enpen nrE Amsed Fﬁ!hﬁtlt
t“- Epprovend for Vwtering Exl

iCALL TOLL-FREE 1-800-228-20280.c1 Pausar

FIII Mebrasics call [402)571-4900) CALL ANYTIME =24 Hows § fiy '
§f oy @ week O while MO cesl. Mo obigation Mo saeeman el bl y

|_ _CE Electrician Schoel. Dept PBOSI, Besantan, PA 18515 ;

lecaccmananamaa s em s —————

\ Adorable Rocker

Mued mhis siundy. collapsabie rocker wilh oRfy 2
poriabia i S and our plans! Eagy 1D use panern
Wy an phywond 10 show you whersdaful M el
sunng! AN 5 peies are held Sogeiher wilh oo
widen pa Scrr'uﬂ 1o besak dows and Lake any-

F——— -

Enlid s Rockar
PO Box 125043
Machwile TH 37202

BUILD ON YOUR LOT
It may not have to be fully paid for with Curtis.
We da difficult framing, vou complete and save
$1,000°s. No money down, low monthly pay-
ments. For free catalog, write Curtis Homes,
2201 Florida Ave. So., Minneapolis, MN.
55426, or call toll free 1-B00-228-8505.




Yes, the Marine Surplus Depot an-
nounces it will accept orders for Ma-
rineg Heavy-Duty Tarpaulins. Each of
these 'Litetime Tarps,” (all still in origi-
nal casings), are constructed of high-
density 10000 polyethylene weave 25
per sq. in., waterproof, mildewprool,
rotproof fabric—the same thick,
‘strong as steel’ specifications re-
guired to withstand heavy-duty action
in ocean storms, jungle downpours,
blazing tropic heat or even 100-below
zero cold of high-altitude flights. Each
is designed to withstand water pres-
sure of over 1000 Ibs. per sq. in.—
and raging tornado-force winds of

112 x 16
112 x 25........829

$47

*
*
x
&
*
x
x
*

IMPORTANT: INDICATE QUANTITY
OF EACH SIZE TARP DESIRED AND
ENCLOSE THIS NOTICE WITH YOUR
REMITTANCE.

{PLUS the following freight and cas-
ing charges: S5 for each 12 = 16,
12 = 25, or 20 = 20 tarp; 56 for
gach 20 = 30 tarp; §7.50 for each
20 = 40, or 25 = 45 tarp; $15 for
each 30 = 60 tarp). Purchase price
refunded in full if not completely
satisfied upon receipt of your Ma-

i v W e ok e v o vk o i o ol o i o e o e b o ek

Marine Surplus Sale!

NOTICE!!

(all in original casings)

MARINE HEAVY-DUTY
TRUCK, BOAT & AIRCRAFT

TARPAULINS

to be offered to the public

250 m.p.h. (a force greater than any
maritime vessel is ever exposed to).
Each of these marine life-time tarps
also features double stitched hems,
reinforced triangular corners, rust-
proof grommets every 3 ft., nylon
naval rope, and are so watertight they
are hurricane-proof!

Recommended for all sorts of heavy-
duty civilian uses; for yachts and sail
boats, for cars and trucks, for farm
equipment or outdoor furniture,
poals, plus all bulk stored materials
exposed to the elements. GUARAN-
TEED FOR LIFE or free replacement at
any time. ORDER TODAY!

* & %% SIZES AVAILABLE FOR THIS RELEASE % %

[]20 % 40........$61

»

*

T]25 x 45 *
*

*
*
»
*

rine Lifetime Tarps. LIMIT: 10 (ten)
tarps per address. no exceplions.
Send appropriate sum together with
name and address or should you
wish to charge your order on VISA
or MASTERCARD, give credit card
name, number and expiration date.
To avoid disappointment or future
regret, you must place your arder
immediately. Enclose this original
notice with quantities indicated
above. ACT NOW!

MARINE SURPLUS DEPOT DEPT. LTNS-6
Box 9800, Port Washington, NY 11050

POPULAR MECHANICS = JUNE 1583

EXERCISE

=

— —

How can you tell if your exercise
rogram is maﬁfng your ﬂuean stronger?
e way 15 to monitor your heart rate.

Introducing: Exercise Trainer
ET-2000, the first heart rate monitor
that's teed to read your heart
rate 100% of the time during any type
of exercise (except water sports) with
100% accuracy.

The ET-2000 is a completely por-
table wrist-worn unit that picks up the
true ECG heart signal using only two
stick-on sensors —no belts, straps or
harnesses to get in the way or confine
YOUT eXercise.

ET-2000 is programmable with

specific upper and lower exercise

imits and then automatically com-
putes total exercise time and recovery
time. An audible warning is heard if
you exceed your upper limit or fall
below your lower limit. ET-2000 weighs
only 2 ounces and utilizes a comforta-

ble sweat-t%pe wrist band.

Try ET-2000 for 30 days—if you
are not totally satisfied, simply retum
the unit for a no-guestions-asked re-
fund. Send us your check or money
order for $229.99 plus $3.00 shipping
and handling. California residents add
$14.95 sales tax. Sunshine Express,
4726 Lincoln Blvd., Marina del Rey,
CA 90291
Charge card holders call toll-free
(800) 423-6383.

In California, call (800) 352-6207.

A division of iglg-l% Fitness Products Inc.
L

183



Build this beautiful
Dome Home
by yourself!

Enjoy super nﬁﬁr&:hh payments
and low energy bills

Gave up 1o 80% on builduig SoSHE Bnd wp D 50% on
ulildees. Beautilul Montersy Domes geodeésst koime

kils are extremely energy-eflicient. unbelevably

strong, earfhquake resisiant, and easy to ansernbie

No special tools or skitls necessary Our unegue

patented buwilding sysiem makes home CONSIfUCEGn

a realktly for (h& nownee

Monterey Domes pre-cul, color-Coded shell pack-

Ages start it 52995 Models up 1o 3500 g ft

Send for gur excling cobor Catalog & Plans Boox —

owar B0 fact-filled pages of beautiful affordahie

nomies

Wiile todey' Monterey Domes, inc,, 1760 Chicago

Dapt, AD-8, Riverside, Calil. 82517

L ¥ ¥ N N N N _ N N

O Aush me your 90 psge CATALOG & PLAMS
BOOK. Enciosed is $8.00, postage included.

I O Also send your ASSEMBLY MANUAL for an sddi-

thonal §5.00,

HAME

| aconess
CITY, STATE, ZIP

Riveriide. Calil. 92517 ONTER T DOWEY
=¥ ¥ _ 7 ¥ & 7 ¥ ]

l Mail To: MONTEREY DOMES, INC. :
' 1780 Chicago, Depl. AG-E '

BUILD YOUR OWN
PONTOON BOAT...

AND SAVE 51000 OR MORE
WITH EASY TO ASSEMBLE KITS.

or awimming.

24" lengths.

and impact.

—never needs painting.

complate,

or marine grade aluminum.

& Kil containa pontoons, frame,

hardware.
= Sand $2.00 for complete information
CALL TOLL FREE
1-800-351-1363
In Texas call: 915-643-2517
ROTOCAST FLOTATION PRODUCTS

P.O. BOX 1059, DEPT. PM

BEROWNWOOD, TEXAS TEE01

+ Economical, sate and practically indes-
tructible. Ideal for lamlly partles, fishing

* 4 models to choose from, 17,° 20°, 21" and
= Polysthylene pontoon sections are ure-
thane foam filled. Retaing Douyancy even
if punctured. Highly resisiani to abrasion
* Pontoons are maintenance free, colorfast

* Assembly requires no special tools or
equipment. Takes only 12 1o 16 hours to

* All kit components are of galvanized steal

maotar
mount, helm station, steering, railing and

PPORTUNITY
ﬂe‘“ GOLDEN O

PERFECT MITER

IDEAL GIFT
FOR FATHER
Incredible Tool $1725
For This Generation. l 7
LMITED B
QUANTITY DFFERED POSMEERAR
Selling put Ganadan inventary B ARANTEED

prepanng 1o move to LLEA
A mwst ior your table saw Guaranised pariect misering &
perfect B0° mutting = seconds, svery fime

100°%: Satisfaction By Users

You owe il b0 yourssld to try it Amabéurs get imstant

pertection. You will be encouraged 10 do all your own

carpentering and save 558 The PERFECT MITER does i &l

for you! IRcredibih, bel lrusl Avoid the expensive

tradesmen. Wiih ihe PERFECT MITER you now get perfect

workmanship and your money goes thres times as far
Free brochure avalkabse

BAR SIZES
— W x %" (Most ROCHWELL Saws )
~ " x TIE" Mosl CRAFTSMAN Saws)
~ BN TR (Most BHOPSMITH Saws|
— K — "W
S8 m W — WEW
— 38" K ol )
— 36" a "  MOTE AN Siesl Bars — 187 Long

Dun 1o the manry 084 sa2es made. the PERFECT MITER will be
sold by mail ordes. (dfes Expires Saplember 3, 1983

- - --1
MATIONWIDE MaNUFACTURNG CO LTD
P 0 Box 457 = Ecenondon, Albesia, Canada T5) 2K1

curity, imlaphones
(PLUS PLUS INFRASONICS, ULTRASONICS, ENERGY,

~ AMAZING =~

SCIENTIFIC and ELECTRONIC
=X~ DEVICES +—

PHASER shockwave and invisibhs FORGE FIELD genera-
torg. LASERS fior weapons, cutting, Burming, cloud writing,
helagraphy and special affects. NUCLEAR particle sccel-
grators and deteciors. PLASMA, 10N, HIGH VOLTAGE,
HIGH FREQUENCY TESLA COILS and LIGHTNING gen-
prators, TRANSMITTERS and CONTROL devices for sa-

CHEMICAL and PERSONAL PROTECTION and SAFETY
DEVICES. SEMD 31 for catalag of ptans, kits and complet-
ad ems to:

INFORMATION UNLIMITED, INC.
P.0. Box 716, Dept. M8
Amherst, N. H. 03031

SAVE 857
GOV'T SURPLUS -~ NEW EQUIF'T
POWERFUL BATTERY MOTOR

Surplen. Use o matorise By,
wooiery, children's oulon. Drive
pumpa, Reolt, compressers. Oper-
afe en T4 me JA-YOO af T400.

grmegl Retall Ower 510008
124-Page Catalog

Send 51.00
Contuina 100"

d-hale Flange moen!. & &am, @
7. Shpg. wit. 13 s

SURPLUS CENTER IETETEN /7 oo

Phaase send ____ PERFECT MITERS — 517,25 nach

Encissad |4 My chigen. miney o des of Charge W my:
o Wisa 7 MasterCard

Card N _ —— Expies

Mame —_—

Address e

Cily/StaeiZp iy

Gide o Dot requested: 2 . L o

.

[ e T Y T T T T L LT T T )

Portable Steam Cleanar
Steam i 0 seconds

CLEAMN:

Englnes, Alr Flliers, Lawn Mowers.
3 year guarantea on fire bow, coils. Uses
quid soap, propana fired. Weight 1201bs.
Aunliary pemp requined on kw waler
prssune:

\ WEDCO MFQ. INC., Dept. M-14

Gl West Broadway, Jackson, WY 83001

with & WHITE'S ELECTRONIC
MINERALMETAL DETECTOR
White's Instruments detect rl
plus other valuables and I1's | Mstal datec-
fing s n tor the whole o wnjoy. Models
fromm 57595 wd by U.S. Patents.

wweniry, coins,

Find twice the treasure.

- =1
£

In half tha time

FOR THE NEAREST WHITE'S DEALER
AMND A FREE CATALDG CALL TOLL FREE

1-800/547-8811 PAS

WHITE'S ELECTROMICS, INC. 1011 Plaasant Valley Rd., Sweal Home, OR ST388

VESPA -
HOT LINE.

i you need parts or acCessones, of
hawve service guestions. bul dont have
a Vespa Dealer nearby. call Viaspa of
America We have the larges! inveniony
i the U5 And weall send you a FREE
PARTS BOOK with your Tirst order

CALL TOLL-FREE
800-227-3178  BOO-852-1568 (Calil.)

vespa.

e

—

AMPHIBIOUS VEHICLE
® Carries twa men and goar
s L
fa CHMpELEE,
i * Mever gat yous fest wet again.

. =, ® Buid for lun or profiy,
® Only standard hand tools are needed.
Anyone ean build from step by step fully
illustrated plans: Send $9.95 to:

BUILD YOUR OWN RUGGED
scross land of water 10 those
hard fo resch |akes, rvers, of

¢ & Bimple proven msthod.
= & Ingpanslve 1o build.

® Al matesials can b purchased at your kocal hand-

ware and shops ©1983
Amphibious Interprises Co.
P.D. Box 355 Mawark, Ohio 43085

EASY TO FLY—INEXPENSIVE TO BUILDI
® Casmes one person-plus

& Semple hand-ioo! assemibey
& Lises low-Cosl hus!

Prans—complately ilustiated: §3.00
! -
The HELICOPTER HOBBYBOOK b

Includes Plans lor budding
o pISton-gngane. powered BOTH ABOVE BDOKS

Heheopta: (lus | 5800, onhy $14. 04
HELICRAFT, Inc.
P.0. Box 15488 Baitimors, MD 21217

R 1 INSTALLERS NEEDED
Earn electricians wages
installing safe, energy
saving-Low Voltage, gas
light conversion kits. 12
million  nation-wide to
Convert
Convert-A-Lamp, Inc,
TRIR 'rnlniwn_\.‘.
Houston, Tx 77040
T13-462-8508

POPULAR MECHANICS - JUNE [9383



PUMPS

Heavy duty Ball bgaring pump. Al metal, rust-
proal Type RB. Stainiess shalt. Use Yy HP of
Jdar 1 WP 1,200 GPH 60" high ar 3,000

25" well. 5,200 GPH max. 144" in;
1™ owl, Bell or direcl drive. $21 95
e P'u;rll'éun'l:'i:"urlclu ::runu bear-
ing. To in: W out, §15 95

bich asraitin.

LABAWED, 00 ot e e b S

Ll

IDutstanding How-To, Electronics,}
Computer, Aviation, and Automotive}
{books! Over 700 titles.

Dopt. PMX-61X
§ TAB BOOKS Inc. Blue Ridge Summit, PA 17214 |

-

| GUNS!

L T T b
| raa, {rearma, CARMOT |'.Il|.lllll un Flll' nu.|.
Ak ! MibdE ol et o
| £rg" same s inw Sngras "CiN BE BABLEMBLED D
i ﬂl o Lnahed patil Torren fudp ANAESTOMT Safe
Eli' o dadap EY B8O GUARARTDL Sana for
I rnr rJrl.:o,, o et B0 DaITRERT FRGERSR
iwtosn UL GOWT ﬂmﬂt ﬂﬂ!l.l-ld-m lm . T

1 Tho EOULECTONS AMSOUI. S

|20 siaTERs Lane JLEun-:uHJ- yi nr--u & 2.'-::1 '-u L S |
__________ e

EASIER & FASTER!
LOG SPLITTER!
Oinily $49 95 plus 58 p & h. for
adaptabie cone, or §89. 85
phus$10 ready -b0-aitach to hub of
car of hght ruck {(specidy vamicle ) Pa —
sand 8% sales tax  Free info—gend stamped
sl addragsed snvaiops Good Products,

Aoute 3 Box 88-4 PH, Kulziown, Pa. 19530

BASEMENTT

FLUSHES UP To Sewer or

Mo Digging Up Fioors—Iinsialls Easy
Write McPherson, Inc., 1

Box 15133  Tampa, Florida 33684

PIUNT\OI.IRW'N

Cardls; SemlONETy, Enmlopeg;
adtvertisong: labets: hickats Q5L
CRMS, ARnouUnCamen s
sympalFry. riged cards: lag
#le Savom
E;ﬂ immﬂiﬂdﬂ-

SUPary ST inect
from IRCiory. Easy :-n'grruchm:.
Als0 ransed proirg bae snghnnng
HAvE home shop. Add ioncome
Send §1.00 for calafog
Ketany Prenssa, Dol 83-8F Manden CT 06450

Celabrate lulbllthl ALL Special Events

m. back guaranies,
Orum . 8 Long. 2 Trector Whesls . .. .. $16.06
sk T B B 25 B Tractor Whasls, .. $33.58
1]"'““!:-“?5_} ot o webvesds ., . 32006
B Werld War | Carmon. 2 cast "'ﬁﬂ.l h:ﬁ.==
ADD 83,85 SHIP é:_ﬂ N I'i.i'n'bl.mﬂ EACH tﬂ NON
DEFT, 1006, Mt Wt Clanmans. Mich 48043

POPULAR MECHAMNICS « JUMNE 983

}r . Learn how to MAKE MONEY

B Tewin at homa in spane O TN

._ mn—-ﬁl Tﬂ&lllﬂfﬂr:‘.m -’lhlr

course, Ho special talent regquined, We show you

;!H. what ta do, how ta do It. LEARN DRAFTING|
AT HOME!

mn |
| “cAREER ™™ e—]
| ®T  sosaes |
[ BTy FTATE P 1
[y 2 MORTH AMERICAN SCHOOL OF DRAFTING. 1
[ 4400 Compes Or., Depl. PR3, Newpor! Beach Hﬂiﬂ;'

o e o

'mﬁ'i't UPHOLSTERY

AT HOME! SPARE OR FULL TIME .

, MEN & WOMEN ALL AGES! l'ndlw
fres book on lesrnisg lo reu

= Hurl,llvut.l'ntlluh.l‘lhu l'l"ll"
Ilﬂ?l'tlulnlrl‘lh'ﬂnﬂn

I\‘\E L+
] sxparience pesded, no ar
Fﬁ F limlis. 'We show § I:':Iﬂ rovide
ﬂIITTIIIII neatded h whart: [1] llﬁ
gnsu [2] &l toals
sl supplies, frames
furniture. yours lo keop or
sall. Write for big. free m-m-n-p book. No obligatisn. so

larnituy .“l.-hﬂl'l!
e L]
materials to build !L

B A i MODERN UFHOLSTERT INSTITUTE,
BO150 FIELD BLDG, » KANSAS CITY. MO 84111

ELECTRIC

SCOOTER
§7989% complete

BUY DIRECT FROM
THE FACTORY!
Freedom lor those
whose abilily 10 walk
is lost or limited
Write lo:
STRUCK CORP.
Depl. PMB3S
Cedarburg, W1 53012

Learn more
about

MINIATURE POWER TOOLS
Professional Quality
Professional Results
arations faster

NN
with Foredom's 'f’ [ ‘\k\’

truly versatile flex shaft driven power tools.
Powerful 110 hp motor, your choice of speed
controls, 15 different handpieces, hundreds of
accessory lools for cutting, grinding, buffi
polishing, sanding, deburring, and muc
much mare. SEE R DEALER OR SEND
NOW FOR COMPLETE CATALOGS.

You'll do more op- & .

YES' Send me your calalog and
name of nearest dealer. | am inter-

7 FOREDOM'

THE FOREDDOMM ELECTRIC CO
Betne, CT DE&H

1
1
]
ested in: [ woodworking, [ metal- 1
working, [| modelmaking, [] gun- I
smithing, [ jewslry, [ ] miniatures, 1
[Jother :
Name ]
Strest :
City !
State Zip :
1
]
]

l"""""""""""

QUIK-SHOP

SEPARATE RETAIL VALUE OVER $75.00!

e OnG
EAAT 10 5016 DI

OVER 2000 PIECES

OF THE MOST FREQUENTLY USED
BOLTS®eNUTS®SCREWS ®WASHERS
IM A STURDY METAL 20- DRAWER CABINET

[ High Strength Grade 5 Bolts

[ Flat Phillsps Head Wood Screws

L] Slotted Pan Head Sheel Metal Screws

[T Sigtted Round Head Machine Screws

[ Lock Washers ] Flat Washers

[] Cotter Puns L] Hex Nuts

EVERY [TEM ZINC PLATED!

SEND DMLY 52995 PLUS 53.90 SHIPFING TD
LUFKIN FASTENERS QUIK-SHOP

300 SOUTH MEDFORD DR. / AC409/639-2114
LUFKIN, TEXAS 75801

O
LU B R L A R LR LRl RS REL R IR T LS ET ]

I

LR T LT LR

STATE nr

The Belly
Must Go!

Mow thene's a gquick, easy
way {0 replace unsightly
flab with solid musche -
without weanng yourseif
Ot with bonng exerceses

Just S minutes ad
with the Bullworker "
starts you off. It's con-
vernient, IS quick and
it has worked for mil-
kions of men around
the world!

Get complete de ;’
tanks —send for your o
FREE full-colos
S6-page Bullworker “«.""
Fitness Book today! &

r

CALLTOLL-FREE FOR
YOUR FREE 96-PAGE
FITNESS BOOK
1-800-345-8600
EXT. 18

= Bullworker Service Dept. 2002

PO Box BO3, Middiesex, N_). OBE46
I Please send me the Bulworker X5 Fitress Traiming |
| Book FREE. There s no obligatyon and no sales |

Ay will visd
[

Name ———

v e [

Apt. Mo [
]
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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—$1.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.)

The next avallable issue to place an advertisement in America’s No. 1 Classified Section is AUGUST. The closing is JUNE 3rd.
Send reminance pavable and order to Popular Mechanics, Classified Department, 224 West 5Tth Street, New York, New York 10018,
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses.

Advertisers using P.0. Box number must fumnish complete name and street address for our reconds.

To avoid delay in the publication of your ad, please send descriptive materials with your request.

NEW! Easy' | mache over 530 hr, refinisheng vinyl woodgrain
on stafon wagons. You can foo! Delais only 53 ppd. Mike
Canngn, PO, Box 1028, Conyers, GA 30207

WINDOW decal packmge conssts of large RAINBOW
decal, large rainbow CAT decal. mini UNICORN decal. §5.00
ppd. A M. Associates Inc.. Degt. A. 212 Mass. Ave. , Adingion,
Mass. 02174

AUTO Shop Instrucior's Guide 1o Used Car Buyng. Only
52.75 Kochanek, 22274 Colefis, Woodhaven, Mich. 48183

CARICATURES. Your Car, Full Codor. Send Photo [Retum-
ud) With $15.00 To: R. Moehr, 8140 Hettenbesger. Warren. Mi
AB0ED

SAVE GASOLIME!! Bypass pofubon devioes - - sasly
reversibly| Posco (GB-6), LaGrangevila, NY 12540

HIGH Mileage Carburetors. Free Detads, Box 89, Draper,
LRah BAGR0-0585

OLD CAR FAMS: subscribe o HEMMINGS MOTOR
MEWS, world's larpesi oid car markeipiace since 1954, Over
450 pages of ads sach month, crammed with thousands of ald
car lor sae—plus pars, Sermiure, resioration shops and
miore, Onby $15.50 for 12 giant issues. Subscribs io the 'bible’
of oid car nuts today. Send to: Hemmings Motor Mews, Dept
14E, Bon 100, Benningion, Vermaont 05301

SAVE YOUR ENGINE, STOP ENGINE KNOCKING AND
PING with e amaring Carter Engine Knock Elminaior
Works  automabcally, esasy (o instal, complete sasy
insirucions. Warks on U S, and impon cars, trucks, 445,
AV's 57395 plus S6.00 tax and shipping. Guar d! Sarry

PROPANEQASOLINE DUAL-FUELED AUTOMOBILE!
Compiete Plans, instructons and Parts Sources for convert-
ing your car. $10.00. ADA, Box 873, Concord, NC 28025

BECURITY Proted! Aulo Motorhome. Instruclions, Dia-
grams 38,00, JAR Enterpeises, Box 424, Marysville, WA
98270

HEIN Genche Leamers! Michebn lirgs, Bell hebmels.
Impressive coliection of Molorcyling Accessories. Catslog
5200 Ewobiks, RDIPME, Guys Mills, PA 18327,
(B14)7T8S-3899

BICYCLE SUPPLIES. Free Bargan Catalog. BIKERY, Box
12038, Cosia Mese, CA 82827

BUY JAPAMNESE CAR PARTS WHOLESALE! Example:
DATSUN FENDERS 35800, ALTERMATORS 320 08, BLUM-
PERS §43.00. GRILLES 547 D). Simdar sawings olher Japa-
nese cars and trucks. 100's NEW parls in siock. Catalog
53,00 JPM-Discourt Autc Parts, Box 2247P, Joket IL
80438

SYNTHETIC Oi Deawrships Available. Free Detads,
Periormance Synihates, 3771 Harvll, Dept. 5C, Aiversioe.
CA 2503

BE YOUR OWN MIMIBIKE MECHAMIC. An sasy way o
save maney, do-2-yoursall Buy & phatocopy of article as A
appearad in P M. Sand for Plan X4228 + 52.50 to: Popular
Mechanics, Box 1074, Radio Ciy Sia. New Yord, M.Y.
101m

HANG GLIDING, AVIATION

AUTHENTIC BOOMERANGS Frice List & Sample $6.00.
Fay, P.O. Box 6121, Holyoke, Mass. 01001

ELECTRIC VEHICLES

EVER THOUGHT OF BUILDING AM ELECTRIC CAR?
Complete Catsiog ol Parts and Theory, Send 33.00 to- EVC,
Box 25PM, Mechamcsburg, PA. 17055

AUTO SUPPLIES & EQUIPMENT

HYDRAULK: JACK Repair Manuals and Kils, Catalog
200, Hydrauls Jack Ing., P.O. Box 18, Accord. WY 12404

TROUBLESHOOTING FLOWCHART 5200 SASE, Box
160, Wiliston Park, NY. 115868

PARTS: Army Jeep and iruck perts, Spare Pars &
Equipment Co. PO, Box 751, Lesingion, Kentucsy
405010751 ;

no diesals, rotary, odd-fre VB's or positive ground vehicies
AMMEC, P.O. Box 15178, 5t Lows, MO. 83110

CHILTOMN Domastic, and impord Repair, and fune-up
guides. $8.95 each. Siate car maks, moded, year. Include
$200 P. A H Aulo Mamuals Co., 955 Gesenscres Dr

Shaboygan Falls, W 53085

CLYMAR impor car repair, and tune-up manuasts. $10.95
sach. Siate car maks, modsd, yesr Inciude $2.00 P. & H. Auto
Manuais Co., 855 Greenscres Dr., Sheboygan Falls, Wi
53085

DATSUN AND SAAB PARTS. Large invaniony, Proed 1o
Save you Money, Qur Tweifth Year in Madorder Parts. Send
£2 00 for 1562 Page Datsun Cataleg, or our 1583 Saab Cata-
iog. VISA, MC. PFars order bne  1-800-445-B958.
Parformance Cars, 8816F Jaflerson Ave , Newpor! MNaws. VA
ZIB05

INCREINBLE MPG Possible " Write” ESP-138. 377
Antanoes, Pitsburgh, Penna. 15210

ADJUSTABLE CUP HOLDER for Auto o Boal. Adjusts in
it any size Cup or Botme, Guarsmesd $4.00 Posipaid

TRIKESTER—THREE Whesled Two Place Side By Sade,
V-W Powered, 50 MPG. Semi-Enclosed Body, Simple Const
Infonmatan Pack. 52 00, Plans 525,00, PO, Bax 15342, Bonita
Bprings. Fla. 33823

“HIGH MILEAGE CARBURETORS, FACT OR FIC-
TIOMT" Aeveaing 3,000 word repot. 52 Chaparal, Box
240-PMIG3, Simi Valley, CA. 93082

GASOLINE SAVING IDEAS . . . 52 00: MG Emorpnses
Bax 24614, Lyndhurst, i 44124

ELECTRIC Force Field Protects Your Car. Semple ang inex-
pansiva. Plans $3.00. Star Enterpnses, P.O. Box 535, Beaver,
WV, 25813

ULTRACARB!! - Fantastic Maisage! - Turbo-Atomizer for
ALL Carturetors - The Dne BIG OIL CAN'T BUY! - Plans and
Manual, ONLY $5.00 - DynaTek BE, 720 Josdan. Pocklard,
Iingis 61108

BLICK - 50 Parmanani TFE Ressn Imemal Engine Treal-
mant Dramalically Raduces Friction, Waar. Saves Fusl and
Oil. One-Tirr Traatmam $32.580 Postpaid.  Guaranteed
Whitiock, Bax 1192, Fort Wallon, FL 32548,

Frealand indusines, 1355 Creek Road, Sandy, Liah B4092

TRIPLE Gas Mileage Possdie!" Simpla. Easy Modifca-
tians. Leam Mone; Send §5.00. Kasie Publishers, 323 Frankin
#B0a KD, Crucago. BOBDE-TOGE

CHOPPY umralight single seal hedcoptar. Simpidied con-
struction malorcycle engine, nformatiors $3.00. Polynova,
Box 870 "M, 5. Rami, Quebec, Canada JOL 2L0

DEBIGN Buid Airplanes, Hang Giidars. Simpliied Publica-
tions. Brochure 20¢. McCoy Aircral, 12820 5, Figueroa, Los
Angales, CA 30061

63 ULTRALMIHT AIRCRAFT PLAMS! |llustrated Catalog
55,00, Asrolun-M, Sasda, CA 95368

AMAZING NEW CROSSTICK BOOMERAMG. Throw i1—
‘Watch it Return. TREMENDOUS FUN! Handmade of Finesi
Basswood B) day MONEYBACK GUARANTEE. Order
NOW. Only 5408 Postpaid. Kinkop!, Box 1578, Glandara,
Califarrsa 51740

SPACE & ASTRONAUTS

SPACE SHUTTLE PATCHES MASA Design Warn By
Astronauts. Fuli-Color, Embroidersd. Three Cifferant Palches.
Sand §10. To: Vemirdo, Box Z210PML Tituswilla, FL
J2TE1-2218

ANTIGRAVITY Proputson Device, Free Brochure! ADA,
Bax BTN, Concord, NG 28025

HOVERCRAFT

AERO-CAR Amazing Hovercrafl buifl easily with ordaany
oots. Lawnmower enging pawer. Carries ong man plus. How-
ez, fies lorward, backward, Sideways over land snow waler,
Complele constructon plans and brochure. $8.85. Aero-
Prajects. Box 5118PM, Cinton, New Jersey 08808,

SUPER CARWASH SPOMGE Cieans anytming Contmirs
soap, was, ruysl mhibtor, §3.00 each Central Sernce. Box
B51P, Altoana, PA 16603

HEW AIR SEAT PREVENTS TIRED BEHINDS! For Cars,
Triscks, Beees, Wheeichairs! Free Detads  Family
Merchandise, Box 18471(PM), Oulahoma Ciy. OK 73154

BUILD YOUR OWN IGNITION MOMITOR (27 - 37

UNIQUE" Instrument Makes System Operabon Visible Whie
Dirwing, Low Cost! Mo Complicated Paris' Plans, Send $3.00.
Takeis, Bax 183E, Dapew, NY 14043

CORVAIR PARTS - 380 page catalog 54.00: Clark's

CORVAIR Pans. lnc., Shelume, Mass. 01370

ALTERMATOR Generator Rebuiding Book  Price
Hedelund Engneering. Box 26024, Las Vegas. NV. BN 36

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS & SUPPLIES

QUALITY libarglass body parts, metal replac pansis
Catniog £2 00. Doc's, Box 100358PM, Minneapoks, Minnesata
55440,

GO-KART frames $19.95 catalog and plans 51.00
Schreadar, AL 7, Box 136, Hemsonburg. VA 22001

FUEL Ecomomizer Device, instructians §7 95 Vinly, Box
8267, Cincnnadi, Ohio 45236

REDUCED GASOLINE COSTS 30%! Increasa Misage
30%-50%! Booklet 3300 (Refundable). Legaly Tels How
Riaid Enterprsas, Bos 103, 51 George. Liah B4TTD

TRIPLE MPG CARBURETOR PLANS oetails 25¢. Knass,
RZPM. Bowhng Green, Masour B3334

GO KART, MIN-BIKE, MOTORBIKE PARTS. Twes,
Cludches, Motors and Complete Cans and Mini-Bikes af Dis-
count Progs. 3" Hp. motors $106. 5 Hp. 5130, Send 51,00 ler
Booklet. Nerthem Hydrauses, PO, Box 1218, Dept. 90603,
Burnaville, b 55337

HOVERCRAFT Plan All Szes. Catalog $1.00. Uneversal
Hovercrall, Box 281, Cordowa, lllingis 51242

BOOMERANGE— INCREDIBLE RETURNE| You can do
. Emcting sport! Order FREE CATALOG today.
Boomeranghan, 306 Park. Monroe, LA 71201

GYROCOPTER, HovercraM, Uitrakght, Axboal or Land
yachl Buld your own. send $10.00 USA money ondar for 3-
Vigw Drawings, Pedormance data, lools and tme required 1o
build ate. Homebuil Aircralt Suppiies, 38 Elis Street Hamilian,
Mew Zealand

CB-RADIO, TV & HAM EQUIPMENT

POLICE Scannars. Bearcal, Regency. HPR, Bax 15224,
Denver. CO. BO219

BEARCAT Scanners. Discourded. CAYSTALS $2.75
AADIDSALES, 1462 Oakdand, Oshiosh, Wis. 54501

CB RADIO Books. Kils, Modilicataons, Free Calalog. APS,
PO@ 283PM. Newport, Al 02840

NEW! . . . REPAIR ANY TV . . . EABY. Wnia- Fesaarch,
Biox 517X Brea. CA B2621

IMPROVE CB PERFORAMANCE! Modilicalion hardware.
boogks, plans. Catalog 52,00, CBC internatonal, Box 3150084,
Phoenix, AZ B5045

GO KARTS, Minibikes, ATVs Kits, Parts. Lowest Prices
Catalog 52 00 Relundable. Kart World, Depd. C, 1488 Mensor
e Painesvile, Ohio 44077
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MOTORS. Lawnmowers. Go-Marts, Mini-Bikes, Parts.
Whaolesale Cataiog $1.00 Lomenco, Danvéls, llinois 61832

ELECTRONICS

LATEST Esectronic Bugging Deteciors. Lieraiure, 51.00.
Clifton, Box 22084, Miam. Florida 33168

(Continued on naxl page)
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GOVERMMENT Sumplus recelvars, iransmitlens, snooper-
scoopers, parts. Calakg 25¢. Meshna, Mahanl Mass
01808

DMSCOUNTED 200 WATT POWER SUPPLIES operale
TV. simreo, office squpment, aic. from 12 voll bafery. Great
for ireved, sate, poriable, easily operalad @ car, boat, campes.
BUPER at only $56.9% sach. includes cable, outlet, ndicator,
swilch, brackets. CBC TRAN, 55-40 70 51, Maspeth, New
York 11378, (212)638-92T9.

COMPUTERS

THIEA Househald Budge: Analysis Program. Basic lan-
puape cassetie, $17.85 RJS| Consultamts. Box 587,
Oconomowoc, W 53066

QUTBOARDERS: Two-Cycle O, 100 To 1 Mex, Economy,
Cuality, Detaila $1.00. Superube, 509 Eim, Augubon, M.J,
08106

EVINRUDE 1882 Bargains . . . &l mres . . . Scott MoCulloch
paris .. . 5. handng . . . Electra Marina, 6110 Memck Road,
Lynbrogk, New York 11583

BOAT PLANS - FrlrMF.Ia Pamems - Hurlimhdmm

instruchons espacially for amaleurs o assure professional
regults. Mo Lofng! “Supplies” - Fastenings - Fiberglass - Aes-
ing - Glues - Spars - Books, Send £2.00 tof Huge 144-page
catalog or 54.00 Alrmail, Includes Free "Boatbuliding Sup-
plies” brochure. GLEM-L Marine, 89152 Rosecrans, Box
TS6MP, Bellfiower, CA SOT0E.

TR A ownars. Sand 1or fres list of new and axeiting low
cosl software. Dynamic. Box 124, Hicksville, MY, 11801

FREE Timex program! SASE catalng! EZRAETRA, Bax
52a2M, San Diego, Caklpmia 92105

FIBERGLASS - RESING - Foams - colh - spoxies - mal -
ete. Factory prices - CATALOGUE $1.00 - (Book “COM-
PLETE FIBERGLASSING" 36000 - Clarkcraft. 16-PI
Agqualane, Tonawands, NY 14150

GREAT Fun on COLOR COMPUTER. 18 Holes of Cail.
Digk 524.95, Cansette $19.85. Access Programmies, P.O. Box
232T5M, Charlotie, N.C. 28212,

FREE DNSCOUNT SOFTWARE CATALOG for your home
Comguter, Fastrack, Box 458-B, Columbus, OH 43278 (514}
BE3-1855

BOAT KITS - 27 walleraba models - POWER and SAIL -
8°-30°. Molded liberglass hulls and decks come isclory
a5a@mbled - yu instad factary suppiad imanar. Save hal ac-
fory-bul cost. Mo experience requined, catalog -
$1.00. Luger, Dept. BC-83, 3800 Wast Highway 13, Burnsvilla,
Minnesota 55337, §12-880-3000

COMMODORE 54 Owners. Send for Frae List of Racra-
ational, Educational, and Home Finance Programs. Gator
Software, 3800 Arabefia, Long Baach, CA 90805

MAGHUM Latest in Microcomputer Developmenl K or
Assembied Boards from 385,00, Micro Dessgn Associabes.
Route 10, Colurnbin, Missoun 65202, 314 442-T714.

ATARETIMEX-SINCLAIR Users, Get Cur NEW Catalogue
Specily Computer. Sand Theee 20¢ Slamps. JPR Software,
Box 4138, Winber Park, FL 32753

TRS-80 COMPUTER DISCOUNTS. Lowest prces any-
whana. Frea price lisl. Radgo Shack, 1758 N. Deissa Or.
Vimaland, NJ D860, B00-257-0428.

APPLE TWIN Computers, All accessores. Buld your own,
Easdy assembied Modular kits. Senvice available. Frae bvo-
chure. Pincer, 530 Palsce, Ayrara, IL 0508, 312-B56-D015,
Afbar 4P,

CALCULATORS

BOATEBUILDER'S PLANS, Pahens - Kayaks, Cancoes,
Saifpoats, Progues. Fishing Boats, Duckboals, 40 models.
Catalog 25¢. Ouidoor Sports, Box 8T1C, Brenbwood, TH
IrT

FISHING Suting Sading Power-Dones. (28] Plans Prams
SkiMs & Schooners. Wrile for FREE PLAN: Gas Saver
Dory-Suitts, Box 720, Gabeston, TX 77553

CAMPING EQUIPMENT AND TENTS

BUILD PM'E 'BOONIE BUG" LOTS OF GO ONM LITTLE
GAS! Based on VW bus chassis. this go-anywhare camper la
equally af home on or off the road. Sleeps two adulls with
room io span far one or hwo youngslers. You cen make it from
PM plans. Send for Plan B-1307 + $14.85 toc Popular
Mecharscs, Bos 10t4. Radie City, Sta., Mew Yorie WY,
10961

CREDIT Card Thin Calculator $8.00. Caeltron, Box 333,
Muncae, 1n 4705

TV-VIDEO EQUIPMENT
WOTICE: USE OF CERTAIN ITEMS IN THES
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

YIDED MOVIES. Everything mhagnabe’ Ganl calalog —
mail $5.00. Tower. Dunkirk, MD 20754-0213

SAVE Or MAKE E500.00 to 51000000 cn Satellie TV
nstalislions, Compiete Do-l-Yousell Manoal 2200
Mountain Satellite Systems, Degpt. M, F.O. 443, Woodland
Park, Colo. B0BE

BUILD YOUR OWN COMPLETE SATELLITE T.V., 5YS5-
TEM INEXPENSIVELY. Send Starmped Envelope naw for inee
dedads. ©.C., 3420 Sama Clara Wy., Carisbad, CA. 52004

AMATEUR Tebsvizaon Converier Kils. Catalogue: 32 00 jre-
fundable). NDSCO, Box 12652, Dallas, Texas TS2F5.

BATELLITE Recerars. LNA's, Anennas-Buikd And Sawve-
Sand Stamp For Detmls. MATCO Electroncs, Box 31638,
Cadiiac. M| 43601

VIDEQ Cassetia Blank T120'S $8.95, Cordiess 7007
Extendaphones 509 85, Indash AMFM cassette recorders
$46.85. FREE catalogue: TICKERTAPES, £301 NE Halsey,
Poriand, OR. 87220

VIDED Tapes of Fibm Classass, Manbeck, 3621-M Wakonda
Driva, Dws Mones, lowa 50321

ATHLETIC AND BODY BUILDING
COURSES

TOOL WORLD: SAVE 555, Power tools. hand fools: auwte-
mative, body shop, specialty tools, MAME BRAND TDOLS
mcumm Calalog 52, réfundable. TOOL WORLD,
Dept. B0, 21165 Euchid, Clevaland, Ohio 44117,

UPHOLSTERY, SEWING MACHINES

UPHOLSTERY Sewing Machaes with Walkirg Fest, com-
plate ready 10 use—only $458.00. Thompson Mods! PW103-
AGBP AVAILABLE FROM YOUR LOCAL DEALER, or arder
direct. (Masier Charge-Visa). Datho Mig., Inc.. P.O. Box
12110, Lubbock, Texas TO452—Phone: (B0G) T44-B774

MACHINERY, TOOLS & SUPPLIES

BILYO Hardware, 188 page Hand & Powar Tooh Cataiog
$1.00. Dept PM3-6, 2205 Richmond 5i., Philadeiphia. PA
18128

BANDSAW BLADES, Camide Tipped Saws. Any Sme.
Frae litarnture. King Saw, 6541 Tidewater Drive, Norfalk,
Virgnla 23508

1400 Catalogs Listed and Described. Sources lor Every-
thing Imaginable. 54 00 Masterlog. Bex 879-8, Faidax, Ch
84530,

SMALL FOUNDRY Furmaces, Supplas. Free |terature.
Pyramid Products, 3736 South Tth Avenue, Phoanion, ARnons
85041

LATHES —Liremai— Maximal — Sherling Enpa. Catalog
$1.00. Shop Supplies $1.00. Campbell, 21000 Saima Rosd,
Springfield. OH 45505 (513) J22-8562.

STEEL, Alumenum, Brass—Shesl, Ber. Shop Supphes.
Plans, Write: CEI, AR, Box 163, Camason, IL 61423,

MACHINISTS' aids, ieas. plans. $500 for sat
Innowantions §l, 3725 Anuhea 51, Honoluly, Hawas S6816.

& METAL Cufling Lathe $82.50. Taig, 15048 Procior,
Industry, CA 971746

SOLVENT PARTS WASHER. Protessonal Style. Suppliss.
Kits, Frea Litarature. Diesel Systerns, Box 1273, Arvada. CO
800m

BANDSAW MILL, 518 HF., Buid $1000. Piang $15.00,
Lieralure %200, Sado Constructors, 1387 Mew Landon
Tumpike, Glastanbury, Cann. DBO33

BELSAW SHARP-ALL OWNERS - Save over 3% on
marna-brand whesss, fles, belts & parts! Immediate ahipment.
FREE CATALOG, Woodmastar, Depl. H2J. 2840 Terrace.
Kansas City, M0 64108, (800) 821-5651,

SECRETS Of Powerful Muscles. Guaranteed. Free Book-
led. John Associgbes, Box 1172, Mew Braunlets, Texas
Ta130

BRASS, Sieal, Alurminwm, Sanless. Acryls, Nylon, Tallon.
Mo mirimum. Catalng $1.00 (Refundable). METALS, Box
11204, Clayton, MO 53105

BIGGER. Mona Powaeriul Musches - faster!! Frea Booklod!
Ureversal, Box G834A. Detrait, Michigan 48240

KUMG-FU Fres Lessons. Sand $1.00 tor Postage. Mclisa,
Baox 1755, Dept. PMBIF, Honohulu, Hewas BES0E

HUNTING, GUNS, DECOYS

CROSSBOWE Plus Accwssories. Decount Catalog, Mow
avadabie 32 00 (Refundabla). American Adventuwa, P.0. Bax
12622PM, Gainesvila, Flonda 32604

HOW To Make Gun Cabirets, 32.00. Products
Internatonal, PO, Box 14305 Dept. D, Albuguergus, NM
BF151

BATTERIES, GENERATORS

SENTRY Genaraton With Withoul angine. B dscount. J)
Enterprises, Box 693, Dehkash, W1 54802

ENGINES, MOTORS, MAGNETS

BUFFING & POLISHING

AMATING cleaner polisher. All Metals, Spacially ireabed
soft cofion wadding, Safe, tast, REUSABLE, longlasting.
Saves money, ime, lwbor. Mo messy rags. §4.505 oz can, 3
cars §12.00. Mongy batk guaranies. House ol MERLIM
Enterprises, 407 Sih Avenue, Dept. PMB, East Norihport, WY
117

BLACKSMITH SUPPLIES

Cannorgburg, MI 48317,

WELDING, SOLDERING, PLATING

WELDMNG AMND SAFETY: Everylhing to fit the YWalders.
nesds-mager brands, at dscount prices. Catmog $1.00. City
Weidars Suppty. 321 E. Highway 20, Michigan City, IN
AEIS0,

ENERGY SAVING

PAY-TV Siahons, Complate & Latest Data on Locatons,
Progreemmeng. Egquipmant & More, Just 5985 T.CE.
Dapt-F8 Box 343, Brooklyn, NY 11330

WUHF Gonverters For All Mapor Giies. Catalog 52 00. TGE,
Dept-P8. Box 343, Brookiyn, MY, 11730

SMALL ENGINES Largs Discounts. Sand Stamped Busi-
ness Emvelope Too Engnes, Box 166-PM, Ashiand, WO,
6500

FUEL PREHEATER increases enging power, lusl etlicien-
cy. Easy inslalation insbructions. Uini $29.95 or buikd-il-your-
solf plans $4.95. M&N Emerprises, Box 547. Hyde Park, Ltah
Ba31E

TOOLS FOR SALE

BOATS, OUTBOARDS, TRAILERS &
KITS

BOATKITS - PLANE - PATTERNS - FRAMEPACS -
LARGEST CATALOG - 300 Designa 8 BD' - Plywood - Fiber-
glass - Siesl - Sirip Flanking - POWERBOATS - Inboards -
Outboards - Crssers - Sportlishers - Hydroplanes - Runabouls
(KAYAKE CANODES - Large Salacton - Phwodd - Fibemglass)
-SAILBOATS - Daysailars - Tradersaiers - Multihuils - FIBER-
GLASS MATERIALS - Cigth - Resing - Foam - CATALDG
$2.00 - “Inchedes FREE Materials Brochurs - Equipment - Fig-
girgeails - (Book “AMATEUR BOATBUILDING" - Fibergiass
- Plywood - Wood Epocy - $6.00). CLARKCRAFT, 16P
Agualane, Tonawanda, WY 14150

DISCOUNT TOOL Catalogue - £1.00. Hoosier Diginbuting,
3009 Sample, South Bend. Indiana 456619

CARBIDE Tools o 55% Discound. $3.00 pifs you on Mail-
ing Lisl. Allen Co., 1201 5o, 8th 5t. Hopkins, MM 55343

COMPLETE LINE of Regh quality, kow-priced CUTTING
TOOLS, HOLDING FIXTURES, PRECISION INSTRAU-
MENTS AMD TOOLS, TOOL STEEL, PORTABLE ELEC-
TRIC- AND AIR-TOOLS, HAND TOOLS AND MUCH MORE.
Mast deens deliverad rse. Send T4 00 for 288 page 1063 cat-
alog. refundabile wilh first crdes. KBE TOOLS, P.O. Box 343,
Sterkng Heghts, Michigan 48078

CEILING FANS FAMOLIS MAME BRAMDS at wholesale.
Catalog 31 Write: Fans, P.O. Box 1311, Borsta Spangs,
Flgrida 33923,

FREE CATALOG Of Energy Sawers, Drainage Problem
Sokers, Home Products Irom: Semm Lawe, 700 Mam Stesl,
Weslhury, Mew Yark 11580

CLEAMS Poals, Harbors in Minuies, Government Approved
Sweeping Compound Moves sy Debria Without Cosily Pow-
or. 100 Active 2 oz Supply Govers 14 Acres! $10000 b
SURFACE MAGIC, 315 Enez Drive, Depew, NY 14043
Gualanses Firal Class Delivery.
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SOLAR & ALTERNATE ENERGY

SOLAR Water Healer Constructon under $5100 Plans-
53,00, Heaters, Box B4, Peatone, Il G0468

RADIOMETERS: Solar Panel Eficiency detectors 512.00
Postpaid. J. Alen, 4 Mechanic 51, Milers Falis, MA. 01349

AMATING Energy and Propulsion Devices. Betieve L List-
inga $2. Upper City Lab, Pritsfeld, NH 03263

SOLAR AND ENERQY SAVING PRODUCTS CATALOGH
MATERIALS: Components; Complete Sysiem, 80 Pages, 18
Saections, Our 10th yeie! Crder o one exper! source— the
couriry s karpest enangy Saving mad order housa! Call us &
B03-666-8166 or send $1.00 ppd. SOLAR COMPONENTS
CORPORATION, Dept. M, PO Box 237, Manchaster, NH
03105

WIND Gararator, build your ceen for about $300. Free indoe-
mation. Send 25¢ 1o cover postags: Wind Energy, PM, P.O.
Bax Bd1, Paradise, CA 85968

BURLD solar clothes dryer! Undir $1000 Compleie pluns!
23.00. Sun, 713 Long, #4, Sharidan, Wyo. B2B01

ANMNOUMNCING the Firsl Solar Radico. Fres Delats! King.
Box 12854, Persacola, FL 32576,

HYDROGEM FUEL! Comptete Electrolyzer and Auto Con-
varsion Plans. Plus inlormation on Sale Siorage and Ganer-
ating Hydrogon Fres. Complate Package: §10.00. RDA, Box
873, Concord, NG 28025

BUNLITE SOLAR CELLS 4" Diameter, 045V 1.5 amps.
57.00; ten $55.00, 2 amps $8.00; ten $65.00. E.J. Sales, P.O.
Box J064P, Cantertina, Mich. 48015

HOME HEATING, FUEL SAVERS

HARDY QUTSIDE WOODBURNING HEATER Homa And
Hot Waler Hardy Mig. Co, ing, Route & Bex 158
Phiadeiphia, M2 J8350, 601 G56-5888.

“LOG SPLITTER PLANS™
15 TON Push, 2 Spasd Hydraule, High Spesd Runming
Gear, Prolessional Quality, $10.00. Tangent Designs, Box
572, Pottsiown, PA. 15464

WIND Electrsz, Box 188, Conage Grove, Wisconain, 53527,
15000 Watts Electric Heal Lileraiume, $1.00.

KEROSENE HEATER PARTS All makes. Special prices on
figw heaters. Call B0D-458-3474 - B14-043-2535

BUILD your own masonry chimnay. For blusprings and
ingtructions, send 58500 to; Pro Chimnay, AR, Box 15,
DaWill, lowa 52742,

HOME CRAFTSMAN

FREE Catalog! ... Veneering supples, wood toy pars
plans, furreune plans, woodworkens' books, dowels, caning
suppies. Simpifed Vansaring instruchons included. Hurmy?
Morgan, POIMOZ, 9123 Bardsiown, Louisville, Kentucky
40204

OVER 75 PATTERNS! Enjoy making prolilabla wianden
gitts. toys, househodd accessories. PLUS “Shop Secrats”
Only §5.00. Accents (P-83), Box 262, Danvers, MA (1522

QAK CRADLE KIT, Easy To Buld, Heirloom Quality, A Gift
That Means Love, Froe Details. JAM Studios, B44 Doughas.
Elgin, IL 60120

HEWI Easy' | Made Over $200 From One Redwood 2 <4
Btud. You Can Too! Datails 53 ppd. Mie Cannon, P.O. Box
1026, Conyers, GA 30207,

HSC SANDER: Faceplaie and sanding descs avaidable 127,
107 and 8° damalecs. Plans 55,00 Inledmabon 51.00. SMT-M.
P.O. Box 5346, Fort Wayns, |ML 46885

BUILD GARDEN TRACTOR frorm used aulo parts. |llustrat-
ed guade, §7,00. Fock Creek Pubikshing. Depl. AZ, Box 8812,
Fraano, CA 93794

UMNFINISHED picture frame moulding. Factory closeout.
50% disoount. 200 shyles. Write: Japs, 128-PF Saventh Marth,
Hopkira, MW 65343

MAKE TOYS- Plans, Kits- Hardwood Wheels, Pans, Dow-
als- Cafaiog $1.00- Chery Tree Toys, Balmont, Ohio
43718,

PLAMNS & Supplies for loys. clocks, hurmiture and accesso-
ries. Catajog $1.00. Armor Products, Box 290, Dept. CT., Deer
Pari, NY 11729

WOODEN Toys Are Better. List Of Plans §1.00 U5, Gur-
rency Oinfy. Woodbuichers Toys, Box 514, Leslie, Mich.
0251

BATTERY CLOCK MOVEMENTS. Hands, Hardwans, Fin-
es! Cuaity, Dscount Prces. Calalog 51.00. Relundable.
Yankoa, Box 28, Thompson, Connecticut 08277

FOLD UP DRAFTING TABLE under $30.00. Storage
Spaoe under 38 = 24 drawing board top. Folded 3638 8.
Plans $5.00. Bowen Designs. 614 Warnke Rd.. Michigan City,
1N 48360

KIEMZLE Quarlz Clock Movemenls. (Baftery oparaied).
From 34 B0. Also sccessonss. Fres prios list. Morth Amancan,
Box 77-AFK, Fox River Growe, Bnpes BO021.

WOODEN Toys are Keepsakes' Toys - Focking Horse -
chairs much more. Catalog of Pafiems 51,00, Marco, Box
244584-M, Dallgs, TH 75234

CATALOG FULL-SIZE FURMITURE PLANS — S52.00.
Redunded with hirst crder. Teadsional. Early Amencen, over
170! Fumiture Dwsigns, 1425 Sheoman, Depl. CP-83,
Evanston, lshoms 80201,

STARBURST Ama Aug Assembled From Campet Rem-
nands Cickdy and Proftably, Complete Instructions. $3.95
Horizons, 1419 E. Kerwood, Mesa, Anzona 85203

CONSTRUCTION PLANS, BLUEPRINTS

UNDERGAOUND HOUSE I BEDROOM BLUEPRINTS
E35.00. 529 M. Main, Bosmne, Texas TE006

EARN 5150 - 3400 Weekly, Building Garden Shods. Plang,
Details, 34.00. RA2, Bax 207, Willipmsburg, lowa 52361

BRICK BARBEQUE . . . Build Your Own And Save 555! Sol
ol 12 - Deipded PROFESSIONAL COMSTRUCTION PLANS
- GAILLS'OVEMS/PITS, 11" « 17" Each with Easy Bnck-By-
Brick Instructions, Econpmical materials Lists, Complete -
55565 AMERICAN ALPHA, Depatment AF, Box 550@31,
Atlanta. Gecrgla 30355

HOW TO BUILD A BACKYARD BARN, Mew® Easy 1o fol-
Iorw pians, 56595 to: Lil Bamns, Box 387-MH5, HMartiord City, IN.
47348

LOW Cosi Wood Homes Booklet of Plans 51.00 refundable,
Panama Preducts, Box BE2EC, Jacksonville, Florda 32208

WOODWORKERS. Makwe perect glue—|ointed Hat paneis,
fable tops, any size. using hand tooks. Descnptive manuwal,
melnted skills. $29.00 IMormation 5100 applcabls. Julian
Technigues, Bescrol Placa, Shasbod Lake, Onterie KOH

2P0

“ROCKING HORSE" PLANS-EASY To Build . . . Sand
$2.00. .. R.C. Enrievprizes, P 0. Box 11185, Portland, Oregon
ar21n

TUCKPOMT your own brick wass. Aeplace detenorated
morar betwesn bricks. Achieve a professonal job. Informa-
Bon am how 10 $lan your cen business. Small icvestment,
Iarge profis. This bockled could changs your e, now! Book-
led, 51495 check or maney order only. Amencan indusiries,
3504 So. Halsted Street, Chicaga, Mines 8009

PLASTICS

35 WOODEN TOY PATTERNS - Cars. Trucks, Tramn, Ar-
planes, Earthmowars - Ondy $5.00 - Franks, 1202F8 Second,
Booneilg, M5 38029

THICKNESS Sander for your Orill Press-5168.85. Allen Co.,
1201 So. fith 5t., Hoplons, MM 55343

EIGHT WOODEN TOY VEHICLE PATTERNMS - 53.00.
{Buldoger, Arplane, Racecars, Trucks, Eic.] Catalog - $1.00
[Frs With order). Keepsakes, Phid, Box 18733, Shrevepor,
LA 71138

AEOLIAM Harps Easy To Make. Popular. Profaable, Plans
53.00. Lewis, Box 947, Simeos, Onterio, Canada. NI3Y 583

CALIFOANIA Rsswaod Burl Clacks. Do # yoursst ki, Fer
complate catalog, serd 5200 io; WOW Ememrses, Box
3604, Fecwood City, CA 94064

WOODWORKERS, Clothes Hampers For Kids. 3 Unigue
Desigrs. Greal For Your Family, Greal io Sell. AN 3 Planas,
54 50. Patty Creei, Box 10167, Zephyr Cove, NV. 85448

SAWMILL Automats, Duied, Portable, Mufilunctionad, Buid
for 5300, Wiite. M-B; RARZ-PM. Loulsiana, MO. B3353

CABTOLITE Ligied Piastics. Crystal clear, colors. For Goest-
ing. emedding, coating, berglessing. in ndusiry, laborate-
res, craft work. Reproduce your designs with our mold
malarials. Proffiable. Mustrated Calalog $1.00. CASTOLITE,
Dept. BIGPM, Box 391, Woodstock, L B0098.

SHRAMNK TUBING-All sizes, Mary cofors. Wholesale Prices.
Fres Prce List, Ouakty Mamndaciurng, P.O. Box 3085, La
Masa, Cabl. 52041

AIR CONDITIONING

SERAVICE our Own - Easy Manual Shaws How -55- Blua
Publications. 16831 Calle, Concordia. Tucson 5704

AUTD Air Conditioning Sardics Manual. Made Simpla. §15.
Henry Rowan, 2318 Cooke, Alens, TX TBE05

GEDOTHERMAL AIR-COMDITIONING. 10 times mone aff-
ciend than weleciric. Complale plans, cusiom engnesned.
SE9.95, GMMEWW P.O. Bax 22, Dapl.
261, Maywood. M.J. 07607

WOODWORKERS Cul Parect Miters SHURMITER £7 +
Shipping Write: Pelco. Big Lake, MM 55300

FLYING TOYS, Five Puana, 55, Janus, 2516 N.E. 188th,
Seattle, WA BB155

DAY FIREWOOD SHELTER. Practcal, charming land-
scape addeon. Unmue ruslic design. Cord capacity. Plans
$3 85 Rogers, P.O. Box 934, Monroe, Wash. 9BZT2,

30 FULL SIZTE PATTERANS! Woaden Toys, Gifts, House-
wares. Only $4.00. Woodchips (M83), Box 5456, Toledo, OH
A3E3

FOLDIMNG AMGLE SAW HORSE Plans, Slurdy. Paten
Panding §2.00. Please Pnrt Return Address Suitable For
Mailing Label To: F. &. 5. H., P, 0. Box 45, Femandina Beach,
Fiorida 32034

WOODEN TOYS. List of plans. $1.00. P. Weber, 2033 NE
3ath, Portland, OR 87212

"WOODWORKERS™ BUILD THIS 'ELECTROMIC IN-
SECT MILLER'. EASY, INEXPEMSIVE TO BLILD, FULL
SIZE PATTERAMS, PHOTO SECTIOM. DETAILS. Beiton,
15635 Broghhurst, 45, Wesimingter, California, S2883.

WALMUT Lumber catine! grade. Squares, Gunstock
lpnics, Vaneer, lowa-Missoun Wainul Co,, Dept. M, Slaton A,
Baox B8, 51 Jaseph, MO 64503

UMIGUE Durable Plashc Ppe Fumiure— 10 Plare 510,
Wabb Daesign's. Bor 35548, Abuguenue. MM BT1TE

SAWMILLS! Insupenasng kits, plans. Fres details. Sawmall,
35045M Ede, Lebancn. Oregon B7355

BUILD UNIQUE TABLETOP SANDER mexpensively! B
chameter = 47 high DRUM Lale constructon lime reguired.
Plans-malenal sl $5.00. Gootwan Enemrises, Box 30028,
PME, San Bermarding, CA 82413

3 WOODDEN Sawhorse Plans, Fold-up, Standard, Knock-
down, $2.00. AMET, 1307 W. 2nd, Indianola, lowa 50125

WORLD'S LARGEST CATALOG? Thwes pounds T04
papges. Every Tool Supply, Machine Imagnabhe 5500
Retundable. McKilligan, PM-SED. Johnson Ciy, Mew York
13780
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AMATING MEW TOOL . . . “CLIP 'n DRIP” slips aasity on
your paind can, prowvding srong nolder for can and orush.
$2.95 FREE Detads. Order Today. Cowar, Dept. AVE],
2T00T Weatwood, Speing, T 77373

SPOOL REEL FURNITURE diagrams and instructions.
2585 P.D. Box 435, Nwvenalle, Mew York 12130

DO-IT-YOURSELF

SECRETS to cul hagh plurnbing bille. COMPLETELY NEW,
EASY-TO-FOLLOW, detaded nstruckons and drawings lor
repairing laucets. $3.08. Magic Wand Plumbing |1, Drawer C,
Clirfon, lowa, 52732,

WOOD WRAP-ARQUND DECK for above ground poots,

Comphete plans 5300, KAK Enterprices, 814 Knosbel,
Lasmaarnt. ilnios B0430

BUILD VIDEQ GAME TABLE. Unique Insspensne Stand
Designed by Awved Player. Mounted Controbers Promotes
Highar Scoeing. Complete Plans for $6.00. Send To:
“Eroe-Plans,” P, % Indiana Drive, Nashua, NH. D080

REPAIA ANTIQUE CLOCKS! 92% of all Pendulum Clocks
Aepaired by Clparang and Adjustimaent, Easy. Complgte, Ithes-
trated ingtructions $3.75. Don Merritt, Clockmaker, P.0. Box
164 B, Pequot Lakes, Minn. 58472

MOW YOUR LAWN FROM YOUR PORCHE Cormert o sefi-
propetad mower iMo & Iour-whesl drive, hedely rRanur-
abts RADIC CONTROLLED LAWNMOWER! Plans $11.85.
Infprmadtion $1.00. Mower, Brookside, Alabama, 35038-0083

AEPAIR DAMAGED COMCRETE FLOORS, SIDE-
WALKE, DRIVEWAYS. Inexpensive ordinary materials avail-
abde iocal suppliers. Bookle! descnbing procedures §4.00.
INFOSERY, 11058 Wesiridge FAd.. Elyria, DH. 44025

BELTSAMDER-SAVE- Maka your own. Write ior delsds.
Hathon Inc. 4801 Hunter Trail, Chattanooga, Tennessee
ATaE.

COMPLETE In-Ground Pool Kits From
$1595.00. Completn Acryic Spis From $1995.00, Frea Bro-
churg And Prce Lists. Burmeti, 4807 Bunkerhill, MNorih Litte
Rock, Arkansas 72116

BURYIVE!! — Three Dozen Controversial Survival Publi-
cations — Enangy, Banking, Firnanms, Madical. * AUTOMAT-
IC TELLERA MACHINES" {32000), "GAS FO° ALLI™
(316000, “SURVIVAL GUNS & AMMO (51600, . . . .
Buper-Survival Brochwn (51.00). INTERVIEWED by CBS 60
MINUTES". WILLIAMS, MSEE, PO Ovawar 53TM™,
Ammogorda, Nl 88310

{Conlinued an nexl page)




DO-IT-YOURSELF
Continusd from
ELECTROPLATING, Complele amateur's fextboak Al

matals Electroptate metallic nonmatallc items 511,95 Detals
froe. Tropc, Box 95-P4, Paim Bay, Flonda 32905

1400 Catalogs Listed and Described. Sources for Every-
thing Imagnabie S4.00. Masteriog, Bax B78-F, Fairlax, CA
G450,

RIGGING CRANE HOIBTING OPERATIONS. Speed
Learn Jobr Skl in Technigues Mechanics Of Htth-Gripping
Wire Fope Sings To Heawy Loads. Mo Papes Or Pencd
Mesded. Pockel Size Plastc Charl lilustrates OSHA
APPROVED Standards For Sling Stress Limit Calculations:
Sade Work Pratices. 35 Healy, P.O. Box 315, Brookiyn, MY,
11234,

UPHOLSTERING SUPPLIES 5100 for Prices. Vanaty
Products. Biox 566P, Lathvup Vilage. Mich, 48078-0868

SAVE on parts for Lawnmowses, Minibioes, Karts, Chain-
saws, Srmall Engings. THOUSANDS OF PARTS. Send 33.00
For Caisleg. Sav-On-Pars. P.O. Bax 231, Somenville, Mass.
02145

WATERBEDS! Flan And Accessory Calalegue 57.00
Walscbeds, 12108 "I Stresl, Yancouver, Washinglon
BBG661

RESILVER MIRRORS Easy Step By Step Insiructions
Sand 52,00 P.O, Box 278, Osymgin, Washington 38507

MILITARY Medals Catalogus 50e. Yearly Subscriplion
$4.50 Vemon, Box J8TPM, Baxdwin, NY 11510

NAZ) war souwenss. FREE ilusirated catalog. Delta, Box
I E24PS, Honoluly, Havwaii G820

TOY SOLIIER MOLDS. Make mildary, chess, medeval lig-
ures. Profilabe - fun! Free infemation. Castings, P.0. Bax
34B2-PM, Longwood, FL 32750,

DINDSAURS - Cretaceous. Jurassa, Tnassic, Pammian,
Carboniterous, Devonian. CATALOG, Box S48PM, Taliman,
NY 10962

BUILD YOUR OWN PYC pipa lwniune, chair, chaisa, end
tabie., plans $5.00. Crealhve Sales, Box 247TM, South
Milwauose, WI. 53172

REPRODUCTION MOLDS

CARPENTERS! Fush nailng tool eliminates Ramemer
tracks on finish work. Fits all limsh nails. Send 33 to: Blua Chip
Emterprises, P.O. Box 699, Cannon Beach, Or. 87110

TELEPHOME OWHERS MANUAL - Dregulation. Testing.
Repair 34.00. Hoss, 1020C E. Los Alios, Fresno, CA 83710

RAUBBER, Fioergiass Moids lor Orramental Concrele {Bind-
baihe, Flanters, Ebc.). Cwer 300 to Choose From. Frea infgr-
rmatian, SASE. Plycrete Moid, El Rapics, Muchigan 49629

ARTS & CRAFTS

CROGSBOW PISTOL. Mo loy. Easy homa constructon,
Pians 53.00. Aobert Sik, 835 Fahs 50, Yok, PA 17404

“GETTING Started in Stamed Glass 51.00. Whalemore,
Box 2085T. Hanoeer, Mass 02335,

BAALD Your Crwn Pin Router. Plans BE6.50. Kemaaco, 409
5.W. 20, Lincoln, ME. 68522

BUILD YOURSELF A Donkay Cart Pranier for Deck ar
Patio, Complete Plans $2.00. BEJQ. PO Bex 017§
Portland, OR S7203

COLOR TV TUME-UP Imaructonrs, Prolessonal Adjust-
mants Yiou Can Do For Best Picture, $5.85. Supengr TV, 319
E. Michigan, Ypsilangi, Mich, 481587

SAVE Money - inatad Your Own Celiing Fan. Simple Direc-
tions, Send $5.00 To: Fans, P.O. Box 126880, Forl Waorth, TX
THi2t

MAKE bguaurs (lika Xahlua, many ofwr recipes)—26
pages-—54 65 Brows. Box 239, New Milford, New Jersey
07546

HOUSING TOO EXPENSIVET Move A House' Complele
Details 53,00. Own, 103 Fonest Heights, Knoxvile, Tannasses
arne

BUILD A Meal Smower. Paan 54.00. Smoker, Star Roube,
Box 204A, Rio Vista. CGA. 94571

MAKE CHARCOAL IUising scrap hamwoods. Corvert 55
gallan drum imlo reusable KILN Easy o make, inexparsne
and fun Send seif adoressed starmped armeiops and $3.00 for
NEWTON'S METHOD 1o: JJ Newton, 1497F Scandia Foad.
Warren, PA 16365

REAL GASOLIMNE-SAVER!. . . Ubuld “PULSED" IGHI-
TIOM-SCANNERA. Gadgets-CATALOG $1.00. AHemalives,
Box 41300, Tucson, Arizana B5717-1300

CEDAR PLANTERS, Henging of Fresstanding, Lmgue
Designs. Easily Assembied, Inexpensiva, Beautilul, Duwable
SASE. Planters. Box M 168, Cashmase, WA, 88815

B0 BARN PLANS, Cawmlog 53 (Refundabig)
ASHLAMDEARNS, 930MP Butgrcress, Ashland, Oregan
BRI

PICK-UP BED Cover That Works Wilh A 5th Wheal Trailer,
Pians $5.00. 7835 Shyway, Paradss, Calil. 35659

WOODEN Clock Mechanism - Full Scale Prolessional
Prans, Great Conversation Pisce, Only 55,00, Hessler Design
Produets, 3150 Bradbury Drive, Abqupps, PA. 15001

MECHANICS- Build yowr own Ony-Acelyviens Car or
Adjustabbe Jackstands (207, 227 or 25" max). Plans Sets 36.00
Each. Barrenting Enterprises, AL 12, Box 267, Jasper, AL
35501,

STAINED GLASS SUPPLIES Compiete Catalog 81 50 (ne-
fundable} Sumshne Glassworks. T8S Millersport, Dept. CT,
Amberst, NY 14226

LEATHERCRAFT Suppies. Calalog $1.00 (refundabie).
Cralet. 1809 75N, Sharman, TX 75080,

FREE! Dvafing Graphics supply catalog. Write: Hearlihy,
Box 889-C16, Springliekd, Oha 45501

DECALS, EMBLEMS, PATCHES

CUSTOM-Made Clomonnes. Decals, Patches. Armai Your
Design, Quantty To: Shayes Emblems Service, P.O. Box
43-86_ Taipe:, Taiwan,

PATCHES, Decals. Custom Made. Free
Emiglams, Box 35, Tappan, New Yok 10983

SAVE Big. Buy Patches, Docals, Pins & Caps Faciory
Direcl. Froe Catalog. Free Pricing. Eastarn Embiam Co., Box
B28-PM. Union City. N.J. OTOBT

Catalog -

ANTIQUES, RELICS, INDLAN GOODS
AND CURIOS

FREE List to Sevous Colectors. 30,000 Indian Anifacts,
Pots, Spears. Axes. Siale, Beadwork. Caddo Trading. Box
BE9, Murlressboro, AR 71358

ARROWHEADS $7.50 Doz Flimwork, Stonework, Rugs,
Baskets, Poblery, List 40¢. Secrial Anligues. Dearfueld, M
B4741

STAMP COLLECTING

PORTABLE Drafling Skelching Mt complele wilh supglies.
Ewarything you need wherever you need it Lilerature Free.
Hearkhy, Box 185-C1E. Sprngliedd. Oho 45501

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

MODERAM Cartoonmg ieugh! by mail. Write ior free bro-
chure. Caroonerama—Basx 263-3R, Branford, Conn. 06405,

BIGN Panting — Easy method, Fres catalogue. Kautmann
Company, Cemerigen, Missoun 65033

CARTOON lor Fun and Money!!! Free bookdet!!® Caroons,
Baox 4061448, Detroil. Michigan 48240

35 LESSON cartooning course Cartoonists Magazine,
poih $4.00. Harman, Box 30367, Lincokn, Mebraska B8503-
0367

MODELS-CARS, SHIPS, TRAINS,
PLANES ETC.

MODEL ROCKET EMNGINE TUBING hnaly avaiabie!
Haavy walled cardipoard! Catalopue $2.00. Pionesr Aesearch,
11820 Kitching 31, Sunnymead, Cakd, 53388

TOPE! 100 Poputar Poland Stamps (sl different) only 25¢.
WMystic, Dept. P51, Camaen, Mew York 13316,

50 YEARS Oud lifeen diferent United Stetes, over fifty
yaars oid—25¢ weih approvals Jaxon, Box C11-P, Mew
Aochelle, Mew Yors 10804

FANTASTIC LS orices, send 25¢, receive isls plus irea
plate. Amencan Stamg, Box 4884-F, South Bend, 46801,

FREE! Bag Bargain Catadog - New Edition listng thousands
ol bargains including U.5. & B.NLA. stamps. packets, aibums,
BCCESSAries And supplies. Aleo line stamps fom our Apphoval
sarvice. Buy only whal you lke. Return balance promplhy!
Thank you. Jamesiown Stamp Ceo., Dept ES3PM,
Jamestown, NY 14701

1,000 WFFERENT WORLD « 100 DIFFERENT MOMNGO-
LIAN BEAUTIES 52 95 Aliractwe approvals (pctonals), Can-
ool gervce Amytime, ADULTS ONLY. Gouga, Box 1320084,
Elzabetiion. Tennessee 37843,

110 BEAUTIFUL WORLDWIDE Inchuding DISMEY And
ZEPPELIN Sets. All Difevert Only 50¢ Wilh Aftracthve
Apgrovals, Rockdord Co., P.O. Box 15258, San Diego, CA
2115

U.5. 25 Difterent mint including Seuvenir Shaet 51.00,
Fria lisl. Brooks, Box 82, Brookiyn, NY 11226

FIRING CIVIL WAR Moded CANNDN Pland: Calalog free.
Grean—FM-83, Box 832, Shakmar, Fla. 32579

50 MINT or 200 used all difleent US $1.00 approvals.
Stamps, Box 1427P8. Belficwer, CA SOTOE

RADID CONTROL- Asplanes, Boals, Helicoplers, Sup-
plies. Big Discownt Catang $5.00 (Relundabie). Modelers
Supply, Box T185, Montgomany, AL 36107,

TOYS, GAMES, PUZZLES, NOVELTIES

BOOMERANGS FROM AUSTRALIA, The Real Thing'
Simple instructions—Fun For Everybody Only US 5885
Outtack, P.0. Boax 521, Sianley, Tasmania 7331,
AUSTRALIA

YOU CAN MAKE 3.0 DRAWINGS. FREE sampie. Bos
TEIE, Cache, OK 73527

FREE OIL FOR YOUR CAR! - s Easy' - Complete Dirpc:
ficns - OMLY $1.00 - DynaTek X8, 720 Jordan, Rockiond,
IHingis 61108

REPAIR ceramic Tie. Handbook shows, fells how, Send
$4.00; Ahermart, Box 608, Staniond, KY. 40484,

MAGIC TRICKS, JOKES,
VENTRILOQUISM

FREE! Worid's Leading Movelty Catalog. 1800 Jokes,
Tricks, Scence, Sports. Hobles, Johnson-Smith, C-5013_ Mt
Clemens. MI 48043

“WHOLESALE" .5 — Forsign Pricalist and catalog Fres!
Everythang Guaranteed. Schopider, Bon 1240, Grand Rapeds,
Michigan 48501

FREE Giit With Ouwaiity Approvess. Chapmans. Box 4B87-G.
Galasburg, Michigan 43053

GREAT Ga#t free with 181 purchasa—iine United Slades
approvals and wanl kel sarvice. Send .15¢ for handling, The
Starmp Boatique, PO, Box 458, Madison, LY 07840

BREATHTAKING Beautidul. 50 Diflenert mint Monacs pic-
torials commamorabwes only $1.50 with mant complete sed
approvals. Pagoda, Box 132P, Suney, Ohed 45365

PEMNY! Approwals! Regardiess calalogue! Kioster, 4164
&2nd 5t. San Diego, Cal, 52105,

UNITED MATIONS 3 Complete Mini Sets 35¢, Approvals.
Cometta. POB 1509-8. Lake Pracd, Fionda, 33852

50 DIFFERENT Cid .S, batwean 1861 and 1839 - $1.00.
Ed Roush. 423 Shepard, Mansfmld, Ohio 44907,

OUTDOOR PATIO BAR insiructions 33 00. SASE. Shane
Enterprises, Box 37438, Jacksonwiia, FL 32236

S0DA POP; Make your gwn. Manual $10.00. Soda, Box
104PM, Sprnglietd, VA, 22150

STOP BURGLARY Vansate Sale Kits, Tough, Eas#y Con-
srucied. From §74.00. Perdoernance Securty, Box 273,
Lakewood, CA. B0714-0273

FREE! lllygirated Venrlogqusm Puppetry Catalog. Mahar,
Bow 420FM, Litieton. Colorado BO16D

QLD U5, Swwnps on Approval. Chester, Box 15355G,
Philadetpnia, FA 19111,

“BLIMEY." mystifying, know the unspoken, Card set §3.50.
Enkay Ertepriges, P.O. Box 321, Englaewood, Colorado
BO151

LEARN MAGIC - Free Catalog. Same Day Sarvice 1512E.
Framanl, Las Vegas, NV 83101

INSTALL Your Own ELECTROMIC TELEPHONE - COM-
PLETE KIT. Talesaies. Boc 220, Hope, ND 56046

SCROLL Saw, 24° Paraliel Arm. Easy To Buid, Send 55.00
To: Plans, Box 35A, Intiancea, kowa 50125

HOBEBIES AND COLLECTIONS

POKER Learn physealogy of betting and blutling. Consis-
tendly win, Send 5250 Karin Gis. Mew Knoovibe. Ohio
45871

WORLD Wide Stemps mounted in books on approval 2¢
and up. TAUST STAMP COMPANY, F.O. Box 100-P,
Jamaca, MY, 11435

100 Differerd U5, 35¢, Approvala. Bradley, Box 426F,
Midiathian. WA 23113

BARGAIN 100 Weeld-wide Slamps 25¢. Quakty Approvals.
R. Parker, Box 143, Wast Brogklield. MA 01588

(Cantinued &n nedl pags)
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STAMP COLLECTING
from

STUNMING! 100 BEAUTIFUL MINT PICTORIALS. Al Dif-
forent Onily 28 Cants with Afiractive Wordwide Approvals.
VAMSTAM, Dogt. PM-BE3, F.O. Box 11272, Chicago, lllinais
80611

"INVERTED ERROR™ + 100 Dutferent United States, S0
with approvals. Luray, P.O. Bow 7088, Siver Bpring, MD
20007

FIFTY Quack, Easy And Most Linusual Ways To Pocket “Gi-
ani Dollars™ Incredible Book Shows How. 57.20 Postpaid.
Weith Enterprisss, Box 27046, Depl. A San Disgo CA
@28

“JET/GAS TURBINE CAREERS!" Homestudy courses —
thmory, mainignance, owerhad — Established 1957,
AMERICAN JET SCHOOL, Departmert PM-3, Darby,
Momtans S0E20. [408) 348-2100

PUBLISHERS OVERSTOCKS, BARGAIN BOOKS. 2.000
Tithes, all Subjects! Free Catalog: Hamillon's, 98-51
Clapboard, Danbury, CT 08810

OUT-0d-Print Books Found. Send Wants, Booklogk, 51
Magie Ave.. Warsick, N.Y. 10330

50 TOPHCALS 25¢ whan requesting low priced approvals,
Stewan Ker, Box 2388-1, Bellingham, WA S8227

PENNY Approvals. 1 - 2 - Je. GK Stamps, 17302 Markles
Drive, Jamul, CA 92035

FREE 100 Canada with requast of World Wide Approvals.
Brinar's, P.0. Box S807, San Maieo, Calf. 4402

FREE - U. 5. Discounl Calalogue. Shelran, Box 5478, North
Mmami, Fla. 33161

ABSOLUTELY FREE- 50 cifferent Britiah Colonies COM-
MEMORATIVES. Approvals. Gobestemps. Box 680, Saco,
ME 04072

COMPLETE sat FREE when requasing wordwde Bograv-
aés. Benai, P.0. Box 210244, Dallas, Texas, 75211

100 differsnt, Foreign Britsh Colonies 10¢ Flus Bargain
Approvals. City Stamg Co., Box 218, Station "W, Toronio,
Canada MEM 422

300 Differant Woridwide Stemps J0e YWish Approvals. ALG.
Bales, Box 1085, Jamaica, N.Y. 11431

FREE 1882 Déaney lesun. Feques! Approvals, Alpaugh,
Box 225, Highbridge, N 08823

CAMADA. 50 diflerent 25¢. Approvals. Omogzky, Box 1-C,
Sarnia, Onario, Canada N7T THE

LLE. 81X eommemarative plate blocks, or 30 ment commem-
orabives $1.00! Approvals. Gardon Davison, Contoocook.
N.H. 03228

FREE Surprise Coliection sent with approvals. Gould, Box
2130, Petaiuma, CA 94853

107 Difiererd Trangses. Space, Anmals, Eic. $4.00 Value.
Only 10e. Approvals. Fayetio Stamps, Dopt. 4188,
Fayattavila, NY 13068

HELPFUL HINTS — Coping With Today's Basc Prob-

Ieme—Insulation, Engrgy, Food, Money, Etc. $2, Kearnay,
Box BB, East Morwich, WY 11732

VIGILANTES MODERN CRIME STOPPERS Aclual Exps-
riences in how 1o Conirol Neighborhood Crime. Fres Inigrma-
tan, Frenter Publishing Company, 5 Pioneer Street, Alden,
Kanaas 67512

IMPROVED VETERANS PEMSIONS, Social Security ban-
&lits. . . Robinson Publications, 1484 Narcadia, Laongion,
Kertucky 40503

REISCH WORLD WIDE COLLEGE OF AUCTIOMEER-
ING, INC. World's Largest-48 Years. Term soon, Fres Cataiog.
Approved for VA, Modern Auction Library “FREE" with anncd-
mant. 515-423-5242 - Col. Gordon E. Taylor, P O Box 548,
Dapt. 19, Masan City, LA 50401

EXTEMSION And Post-Graduate Awards in Phdosophy, &,
ers. 30 subjects Cumioular free [airmad $1.00 relundabis).
Fiagisirar, Sussex College of Technology, Higivieid, Danehsill,
Sussex, England.

RADMESTHESIA, Radiomnca, Dowsing E.5.P. Courses and
Equipment Bustrated Catalog $1.00 irefundabia) Established
27 yaars. Depl. PMA, Bruce Copen, Highfield, Danshill,
Sussax. England RH17 TEX.

LEARM Asloaf or awikn, Records, tapes, equipmént! Fres
catalog! Drawer PM-400, Ruidoso, New Mexico BE34S

HOW To Retre Young And Live Luxuriousaly On Very Lithe
Monay. Your Chance To Enjoy The Good Lite. 10 Day Money
Back Guarantgs, Sand $8.98. R Sullen, Box 3058M,
Fochester. MY 14614,

1140—Title. Basic Gunsméithing, 288 papes 152 Musira-
tons, Paperback 50.85. 51,00 for Handiing. Technical Book
Co., 1185 Broadway, New York, NY 10001

PLAYS, SONGS, MANUSCRIPTS

MHMMM|WWTTM
recards, books, Gigantic calalog iree. Fessarch Associstion,
Box 24PM, Ciympa, ‘Washington 98501,

DETECTIVE Profession, Easy home siudy; free be-tack or
lape] pun, cartifieabe, huture, Professionsl imvestigators Training
Schoot, Dapt. CP, P.O. Box 41256, Los Angaies, CA 50041

LEARN Sewing Machine neparing. A proftable Trade. Easy
1o bearn. Fres defails. Sewang Center, 187 FR, Rochada, GA
3o,

POEMS, Songs Wanied. Free RecordngPublshing.
Broadway Music Produclions, Box T438PMW, Sarasots, FL
33578

FREE Success Book! Top Records, Box
23505PM, Mashville, TH. 37202

FREE Catalog! Kits and Comphsted. Harpsichords, Ham-
ratred and Appatachion dulCimens, guitars. banjos, mando-
ing. Hughes Dulcimars, 44108 VWesl Colfax, PM, Derves. Colo.
B0,

POEMSE Set To Music, Nashville Mussc Productons, Box
40007 -PM, Nashyilie, Tennasses 37204,

300 FFERENT WORLD WIDE 51.00 whan requeshtng
aporovals. Rall 'n Mail Siemg Mart, Box 325M. Okemas, MI
AB0E4

PIAMOS, PLAYERS, PUMP ORGANS. Ratuild and rapair.
Catalog of "How-To" booiks, $2.00 (refundabile). Vestal Press,
Westal 11, New Yo 13850,

PENNY Siamp Approvals, Regardiess Catalegue. CK
Stamps, 17902 Markles. Jamul, CA 92035

FREE U.5 Mint Gel. Approwals. Hilderand, Box 4857,
Santa Glara. Californa 95054

35 DIFFERENT Ok US Revenus Stamps 5100
Winchester Stamps, Box 3562, Mansfisld, Ohio 44907

COINS, TOKENS, CURRENCY

FREE: Warldwide Listing of Beautiful Colleciors Currency.
Tom Knetd, P.O.D. 3049, San Bernarding, Cakl. B2413

INDIAN Cant. Libarty And Bultalo Mickel, $2.00, Mom's,
320 Broadway, Mt Vermon, L B2864

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

SPACE-AGE TELESCOPE PLAN. I1's @ 3'4 m. rafractor

typae. Porlable. weighs 50 lbs. lully sssambied with tripod.

. of the arfcied Are Avadabie Send

for Plan X693 - §7.50 to: Popular Mechanics, Box 1014,
Radio City Stalion, New York, NY 10101

FHOTOS & PHOTO SUPFLIES

SAVE 535, Fres Phatographic Catalog - 35mm, Supar 8,
1l5i_rtn. Videpcazsottes. Buppiies. Suparior, 442-533 Walls,

BARGAIN BOOK: Sang 25¢ credited on 5500 order.
CENTRAL CAMERA COMPANY, Dept. #3253, 230 5o
Wabash Ave, Chicago, Il S0604. PHOTOGRAPHIC
HEADGUARTERS SINCE 1899,

35 HANDY TIPS for youst Waenen phestgraphy.
5$1.00 And BASE. 1738 W. 14th, Port Angaeles, WA, 58362,

SUPER-SAVINGS Guitar . Accessones, EMects
Padals, Microphones, etc. Free Calaiog. Supes-Save Music,
Box 544, Morganton, N.C. 28655

ACCORDION Top Brands, Cordovox, Buy Direct. Tremen-
dous Dhscounts. Trades accepied. Fres brochure. PM
Accordion-0-Fama. 16 West 19t Sireel, Mew York, NY
10011

CATALOG tor makers, repairers of stringed insirumants.
Imparted lonewood, iools. pirts, accessories, sirings. cases.
Fine European instruments and bows. Catalog 51.00,
inciudies  10%  discount  cenlificale. Intenational  Wsolin

.Lid., Cept. FR, 4026 W. Balvedene Avae., Baltimans,
M. 2125,

SELF-IMPROVEMENT

“50 WAYS TO SEE THROUGH PEOPLE." Increase
Income! Command Condtigns! §1. Write: Newilile, Box
2T58P, Boulder City, Mavada BBS00S.

SELF HELP Books, Fres Catalog. Booksiora, B940
Lyndale, Bladmingtaon, MN. 55420

HOW To Reprogram Your Subconsciows Fast . .. New . . .
Secret Techriqua (MICROSHIFTING) . . . Froe Bockiat!
Supergroath, 1605PM N.E. Tth, Gainesvile, FL 32601

PSYCHIC POWER catalsgus S3.00. O'Brsen,
Devonshire. San Diego, CA 32107

1058

EDUCATION & INSTRUCTIONS

FINANCIAL AID- EDUCATION- Complete information,
Send 52.00. Andrews Publishing, Box 4013, Salsbury, NC
28144

HELPED: Ezokegl 38:27; Acts 817, Gal, 822, 1127 ME Fifth
51, Ocala, FL 32570

BOONKS & PUBLICATIONS

PUBLISH Your Book! Join our successiul authors. Publici-
Ty, schwartising. beautthd books. All subjects imvited. Send for
Tact-liled bookie! and fres regon. Carton Press,
Dept. PMR, B4 Fifth Avenus, New York 10011
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ROBOTICS AND COMPUTER SERVIGE CAREERS Tram
o senaca and mpair robotcs and compuind systems. Nation-
wide Trmning Locafions Publication. Semd 3200 te:
Occupasonal Research Senice, PO, Box 3484 Groen Bay,
Wi, B4303

PIANG TUNING PAYS - Piano tuning - Electrona: organ
senvicng. Learmed easily al home. Free bookied, Nies Bryant
School, P.0. Box 20153, Sacramants, CA OBE20

USED Courses! Books! Lisis 25¢. Smith's, 124
Martborgugh, Satern. Massachusahs 01870

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EMESTING Job i . Education, Achiswemaent. Fast.
Inexpensive. Cal (6814-883-1791). Or Wrile: Box 13151-TE,
Columbus, OH 43213

HIGH Schaol 81 homa, no classes. Diplema awarded bnfor-
mation Free. Phone Free Anytrne 1-800-228-5800, or wiie:
Amarican School, Dept 30645, 850 E. S8th 5. Chicage, IL
BGIT.

HAMDLE YOUR OWN LEGAL AFFAIRS. Be a Paralegat.
Accradited Attorney Instruction, Home Shady. Free Catalog.
Southem Carssd Ingtilute, Drawer 83B8-2158, Boca Raton,
Flonda 33427, (305) 368-2522.

COLLEGE DEGREES By Mail. Accredited Bacheiors, Mas-
ters, Ph.D'e. Free Facts Revealed. Canears-PME, Box 45888,
Tulsa, O 74145,

FAEE CATALOG—LEARN AUCTIONEERING! Fuil
partial scholarships availabse. Mashville Auction School, 233
E. Gaines 51, Box 190, Department 2, Lawsanceburg, TH
B4R

ACCREDITED Collsge Degrees By Mail. Details,
GRADUATE REFERRAL SERVICE, 3010 Saria Monica
Bivd,, Suite 173-PM, Santa Monica, CA G0404

PREPARE o bafler handle your business, political and
social opportunites. The Biscksions Schoo! of Law has mat
ha i fraining domand for almost 8 cenfury, Informaton: 307
Mo, Michigan Ave., Chocago, I BDE01

PRIVATE DETECTIVE or FINGERPRINT TECHNICIAM

TYPEWRITER al home. Moneymaking
Typawriter inst., 147A Crooks, Paiersan, M., 07503

BELL'S BULDING MAINTENAMCE SCHOOL Detals
P.O. Box 17085, Kansas City, MO. 54132

MANAGEMENT, LEADERSHIP, SUPERVISION. Seil-
Progrems For Fesults. Dwtails Free. Bridgewsaber
Institute, Box 5075, Eugene, Oregon 97405

DESIGN STRESS CALCULATIONS SIMPLIFIED. Star-
Hing Resuss’ Desigrers Manweal. Bow 10734, Scontsdala, AT
Bh2E2

NEED MONEY FOR SCHOOLT 814 BILLIOM AVAIL-
ABLE FOR COLLEGE, TECHMICAL, VOCATIONAL EDU-
CATION. COMPLETE APPLICATION INFORMATION -
§3.85 - ACORN PRESSE, BOX J884P8, OAK PARK, IL

EMPLOYMENT INFORMATION

SURVIVE THE JOB PINCH — A Difforert Job-Finding
Approach — Successhul ldeas From A Previous Boss — For
Job Finding Gusde Send $1.85 — Smoky Hil Enterpriss, 2200
Bouth Younglield Street, Lakewood, Colorady BO228

[Continued on next pags)




EMPLOYMENT INFORMATION
(Cantinued from preceding page)
JOBS OVERSEAS . _ (including Alasks). Free Detais.

Global Employmant, Box B1833FM, San Diego, Califarrea
138

AUSTRALIA - The Warld! 50,000 Jobs! Top pay. Transpor-
iation. Compulerzed repors $2.00. Jobworld, Boa BBIE,
Cypress, CA B0630.

JOBS: COLORADD, WYOMING, UTAH, IDAHD, BMON-
TAMA| Compulgnzed newskefier with 200+ new jobs each
wesi, Free datails. MOUNTAINWEST, 525-PM Canyon,
Logan, UT 84331,

FLORIDA EMPLOYMENT NEWSLETTER. Complete Sun-
shing State Coverage Waekly, Froee Dotads. FEN, Box 8457,
Jupiter, Flarida 33458

JOBS Crverseas - Big money last. 3200000 to $50,000 plus
par yoer. Call 1-216-453-3000. Ext. 4562.

OVERSEAS JOBS £20,000 to 980,000 plus bonus.
Doyconp, Personned. Box B87-52, Pocatello, 1D 83201

GOVERNMENT JOBE - Thausards ol vacancies must be
fllad immediataly. §17.834.00 to $50,112.00. Cal: T16-842-
5000, Ext. 3842,

WORK Cverssas 520,000 - $80.000 Opporunites’! For
Information Call 317-833-1712. Ext. 24.

JOBS: Texns, Arizona, Mew Maxico. Curmend openings. Al

occupatons. Compulerized wewkdy Froa detads:

?Sou.ﬂ'rw” C’luuf.d PJ Bax 1217834, le TX
12

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTER!
Colorado, Idaho, Mantana, Wyaming! Curent openings - All
occupations - greates! weekly selecton! Free detais:
Intarmowntain-L. Grand Lake, Colorade BO447-080%.

RWVERBOATS - Tugs 515.000-550,000. Expenses paid.
Work month. Home month, Experience unnecessary, All
waber-ways incluging Alaska, Hawad. Froe raport. Send stamp

Marine Empioymen, Bax 207, Central, Indana,
47110

SUNNY CALIFOAMIA STATE JOBS! 510-54,000. Secre-
tarial, Constructon, Technical, Recreation. Call lor Guide,
Directory, Meawsletter. (B18) 722-1111 Ext. Califorma PM.

HOW TO SUCCEED! Job Hunting Guide: Free Detads:
P.O. Box 9488, North Hoyaood, CA 91606

REALLY GET THAT JOB! Handbook af Elicironic Qumsi-
wons & Answers Most Ofen Fosgotter Ouring Inerveews.
Sand Oy $6.00. A Katz, TB39 Kolmar, Sute PM, Skowe, IL
BOOTE

SAUD ARABIA WANTS YOU! Joba! Excellent pay. Free
tranaportatan. Mewes! gusde §2.00. ARAMACO, Bax B20AF,
Por Alice, B.C., Canada V0N 2N0

UNEMPLOYED? CHANGING EMPLOYMENT? "NEW",
Cartified Personnael Consultants’ “How To Obtain Emplay-
mant” Manual Guarantees Results. Proven methods. Covers
do's, don'ts everyone MUST know. Act Now! $4.00. Armow
w 12401 East d43rd-, Suite #1680, iIndepandance.

HELP WANTED

AUSTRALIA WANTS YOU! Jobs! Big Pay! Transportation
Megwest Handbook - $2.00 AUSTRALIAN
mmum.. Bow 19107-AF, wmmm [+
20008,

OVERSEAS Employment . . . 530,000 - $60,000+. Free
Report! Empioymant. Box 19760-AF, Indianapobs, ndiana
6218,

CRUISE SHIP JOBS! 514-528.000 Year. Camibean
Hawai, World. Call Cruiseworid for Guide, Directory, Newsiet-
ter. (916) 722-1111 Ext Cruissworid P,

FOR INVENTORS

PATENT AND DEVELOP Your hwerlion, Fegstensd
Patent Agent and Licensed Protessional Engineer. Send lor
FREE PATENT INFORMATION Evary bnwvanior Should Have
Richard L Millar, Waolwarth Building, 231 Broadway, Suile
IB12-M, New York, MY, 10007, (212) 267-5252.

INVENTORS: Freet Informabion on offenng your imvanbion
for sale. Kassler Sales Cormporation, C-5-F1, Fremoanm, Onhio
4H20

YOUR IDEA: WHAT NOW? Essartisl Brochure. Send
5200 and SASE. Practical 4208 Holman DOr., Woodbridgs.
WA 22153

HOMNPROFIT Foundabon hedps inveniors. Widest range of
servons. Free recorgng borms. Froe evaluaton, Affilkabed
Inventors Foundation, 501-B, lowa, Colorida Springs, CO
BO90S

PROTECT Your Invenbon Fegmtered Patenl Athorney.
Many Years Expenence, all Falds, indrwadual verior s Prob-
leams Grven Special Consderaban. Very Aeasonanie Charges.
Wrile foer Frea information. Paul H. Gatagher, 2530 Crawiond
Ave., Evanston, llnois 60331

REGISTERED PATENT ATTORMEY Washington D.G.
Subum. Donald A Kethestings, 414 Hengedord Deve,
Bockils, Maryland 30850

CLOSEOUT Jewelry 55¢ dozen, (Cataiog 25¢). Roussels,
1071631 Dow, Adinglon, A 2174

CLOSEOUTS| Discounts! Below wholesals! Froesbies!
Samples| DDON, Bax 20152-PM, Femdale, Michigan 48220,

EARMN Money sailing rings. jewalry. buckies. walches—buy
diract. 130% below retail. Catalog $1.00 [refundable). Anka-
FM, Box B5, West Warwick, RI 02883

FREE CATALOG! Chainsaw, Motorcycle, ATC, Snowmo-
biée. Small Engine. Parts. Woodsioves, Splitters. Energy
Rems. Manulaciurer's Supply, Box 157-Phd, Dorchaster, Wi
54428,

PATENT IT ECONOMICALLY! Free Detals. M. Raner,
2008 Fenculac, Richmand, VA 25226

PROTECT YOUR INVENTION. Regstend Palent Ator
ney. FREE Predminary FAeview Of Your Deseriplon, Box
REM, Mibwood, MY 10545

WORLDWIDE BARGAINS . . _ imports — Dropshp -
CIOBBOULS - SUTDILS -~ FTEemias - (Slampod Ennhm!
Marnpes, Box 1717PM, Highland, IND. 48322

FREE Wholesale cataiog, Gifts, Jewsiry. Hemwood
Products, 3211 Bryant, Blocmington, MN 55420

INVENTORS Pater Your Irventian. Free nitial Conaalia-
wan. Ve are Registersd by the U S. Gowermment Victor J.
Evans & Co, 4637 Eastern Ave. N.E., Washingion, DC
20712, Since 1856,

INVENTIONS WANTED

INVENTORS: If you have an inverhon for sale o licanse,
wite o fresy booklel paplaining how we can haip you, Kessler
Sales Com., C-5-1'W, Frament, Obng 43420

INVENTIONS WANTED. FREE mllLTl.‘l’lﬂHr 2o
IDEA TOO SMALL. (haciosure regsiraticn. Polental cash or
royafies from manufacturers seaking now ideas. For fee
mlormaton an how I egsier your idea, coll or wils:
AMERICAN INVENTORS CORPORATION, B2 Broad Strest,
Dapt. PW, Wastlield, MA 01086, (413) 737-5376. A Fae Based
Markeling Corpany, Ofices Coast to Coast

EARN ROYALTIES. NWUPRODUX INTERMATIOMNAL,
1377 K. NW 141, WASHINGTON, DC 20005

INVENTIONS, ideas, new products warded for presentation
o indusiry and exhibdion al nabanal technology expositian.
Call 1-B00-528-5050. Anzona. 1-B00-352-0458. Ext 831. Or
write: IMI-P&_ 701 Srishdiold, Pimsburgh. P& 15222,

INVENTORS Needing Haip To Sed Wrae For Inlormatan.
F-b Service, 7345 Harlemn, Nies, 0. 60648

MAME Brand Jeans $1.25 Paw! Brochure 51.00, Brift,
1011PM Mallie, Florance, 5.C, 28501

ADVERTISING AGENCIES, ADV.
SERVICES, MAILING LISTS

BARTER marchandisa for radio advertsing on powariul
WFIV, Bax 5518, Orando, FL 32855

MAKLING Lists. Eager Buyers, Opporiundy Beakers Names
On Adhesive Labels. 100°%3.00; 300:°%7.00; 1000%16.00.
Guaranead. Modeverbest Box 1080F, Doyvlestown, PA
18801

PROMOTIONAL BUTTONS—Fres sample wih brochune.
62 Cak. Lake Forast, llinois 60045

RUBBER STAMPS

BARCO Type Founders. Type and Rubber Siemps cats-
logue. Mad £1.00 refundainle on lirst order. 237 5. Evergresn,
Brensanvile, 50106

RUBBER Stamps §5 aa. ppd. MAW Salas, P.O. Box 3-587,
Anchorage, AK S8501

PRINTING PRESSES, RUBBER STAMP
OUTFITS

REAL ESTATE & FARMS

FREE SUMMER "83 CATALOG! 5402 properties. 2,073
pictures! Values in avery type of real astate, many ownar
financed! From 600 offices in 43 states! Gl your FREE copy
HOW! STROUT REALTY, Plara Towers, Depl 5800,
Sprngliesd. MO 65804, Call boli free: 1-B00-841-4268 or
Messouri call colect; |417)862-4402

HEW ... FREE CATALDG! Top real astate values coasi to
coast! Please specly type property and lecabon desined.
UNITED FARM AGENCY, 612-FM Wes! 47mn. Kansas Caty,
M0, 64112

CAMADIAN Counfry Properties. Our §7th Year. Terms
available. Moreyback guarantes. Catalog airmaded $1.00,
Degmarn Comp., Lid. Suile 496, 85 Bloor Sireet Easl, Toronba,
Orano, Canada M4W 185

TYPE Fonts. Hand Printing Presses, Suppkes. 120 Pages.
§1.00 Deductibia first order. Acrma Type. 1720 M. Marshhekd,
Chicago, 60622

TYPE lor prntihg. Calalog $1.00deductible 151 crder,
Ouaker City Type, R.D. 3, Box 134, Honeybrook, PA 19344

MANUFACTURE Rubber Stamps. Reguiar and Pre-inked.
Catalog 1-B00-851 4545 Jackson, Browngvile Rd., 5110, M1
Vamon, IL 62864,

COMPLETE Aubber Stamp Ouiiis, Supplies. Same day
shipment. Sign Engraving Machnas. Wholssale Calaiog
51.00 Daductble. Slar Starmp, 1720 N. Marshfisid, Chicagn,
B0E22

PRINTING AND SMS

CALIFORMIA, Acreaga. Lots. 540 down. 540 manthly. Box
35291, Los Angeles, 90035,

CAMADIAM progerty aind Lake Frontage fram $47 per acme,
Exchange Privilege. Irvesiment! Catalogue $1.00. Canadian
Estate Land, Dept. 22C, 2411 Yonge Sireat, Suie 303,
Taronfo. Canada, M4P 271

EXPORT-IMPORT

+2500 Fast-Sebars.” Free brochures! Allnghipro, Baox
912309-88, Clevaland, Ohio 421¢1

FREE Catalog' Thousands ot Producis! Phaipsco, Bos
2240M, Cleveland, Ohio 44122

PLASTIC BAGS

ALL Sires. Buy Small Quantities. Free Catalog. SAMe,
6151-C Colpath, Van Muys. Calif. 91401

HUMDREDS Of Sizes, Lowes! Prices, Frae Catalog. Action
Plaslics, 14600 83rd Lane N.E., Minneapaks, Minn. 55434

BUY IT WHOLESALE

1,000 Thermograph Business Cards. 58.00. Catalog -
$1.00. Printer, Box 81, Mismi, Flonda 33138,

PRINTIMG SPECIAL. 1,000 B've=11s. 516.00. Detmls
Carico, 35514 Grand, Corona, TA 31720,

THEAMOGRAPHED Busness Cards, Free Samples. BG.
25011 Saping, Glanshaw, PA 15118

GUICK Copy Printing. Low Prices. Wrie: Nationwide, 614
Morih Main, Bigominglon, llingis 61701

LETTERHEADS, 2 Colors. woemy, $17.50, Low, 24 Post.
Mewloundland, M 07435

GUALITY Priming. Free Samples. Heens,
Ayvenue, Altgana, PA 16601

1106 25th

CONDOMINIUM And Apanment Mad Box Name Plates—
Frag Sample Write: Nelson's, B217 Avers, Evergreen Park,
ingis GOB42

QUALITY PRINTING Busingss Cards, Envelopes. In-
voices, Stafonary. Free Catalog Dumn'a Distribulors, Bex
21083, Lansing, MI 48509

BELTS and Buckles. Complete ling last sellens, including
truckars. motarcycies, widbe, wesissna sie. Big Prolie. Com-
plete dealar set up. Catalog $1.00. Anchor Specialties, Box
3958-BPM, Marth Providence, A 02811

400,000 BARGAINS Beiow Whoesale: Many Free! Liqu-
dalions . . . Clossouwts . ., Job Lots . . . Sngle Samples. Fres
Details. Bargasnhunbers Opporuntes. Box 730-A, Hallind,
Michigan 48433

GIFT SHOPPING

SEASHELLS! One pound, quality, dnect rom Goid Coast
beaches, $10. Ark Sheills, 1101 NE 4th Avenue, Bota Falon,
FL 33432,

(Continued on next page)
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GIFT SHOPPING
Continuad from

FREE Coloriul Catalog! Cusfty Gifts! Where? GIFT
HWOUSE, P.O. Box 99, Brookkm, MY, 11228

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewsdny, Gold Teeth, Rings, Dia-
monds, Watches, Silver, Platinum. Mas Articles Today. Fres
{gih with Information. Chacago Gold & Precious Medas, 6 E,
Monroe, Dept. 1058, Checage, 60603

TAKE NO CHANCES. Doal with oldes!, most rehabbe irm n
oid poid business. Established 1834, Wa buy Gold, Siver,
Platinum, Diamonds. Highast Cash, Free Information. Rose
Indusirias, 239-A Enst Madison, Chcago 80802

WATCH And Clock repairing books. iools. matenials. Free
Catalogs. North Amencan, Box 77-AF, Fox Rever Geove,
Uinols G002

SALEXMEN-DISTRIBUTORS

MAKE EXTRA MOMEY DURING YOUR SPARE TIME!
Show our New Line of Calendarns, Pens and Popular Advedtis-
ing Galts 1o local frms. Prompl, friendty service from smadl fown
AAR-1 Company i our T4th year. Mo investmant or eollec:
vors. Weekly commissons. Ba your own boss. Full lime
potanbal. Mo experence necessary. Wnle (0. Frank Buckdey.
NEWTOMN MFG. CO., Dapt. APME, Newlon, lowa 50208

SELL SENSATIOMAL LOW-COST BURGLAR ALARM.
Lighining seer. Eaceplional margin, Samples for inai
Morthrwas? Electric-PM-6, Box 1086, Mitchell, 50 57301

BALES agents waned now. Unusual opportuniy, Full or
part ime. Details $1.00. 5. Horsley Enterpeisas, 2505 Edisan
Ava #8. Sacramento, CA 85821

AGENTS Warted MOWI! “How To™ Book Sales. FREE
Detaity: Safim Unimited, PME, 258 E1 Cialo, Suite 248, Paim
Springs, Calilomig §2282

CLOCK PARTS - 10008 lor Arfiqus and Modann - quatz
mavemants - hands - numaerals - tools - Large Catalog $4.50,
Ciock Aepair Carter, Dept. 3, 220-17 Jamaica Svenue,
Queens Village, N, . 11428

TOP PRICES PAID lor Gokl, Silver, Jewelry, Dismands.
Frea iMormation, Carats & Coing, Inc., P.O. Box 582112,
Miami, Florida 33256

MECHAMICAL Clock Kits For AN Skills, Wrds: Classe
Clocks, Inc., P.O. Box 16026 5302 Trail Lake Drive, Forl
Worth, Texas 76133 Ted (B17)262-7H28

GET Frew catpiog no sefious rockhound, gem culter, pweiry
maker, hablyist or catsman can be withouwl. Full of bargans.,
sKciugive items, kow phces from lamest suppliens Bnd author-
_ hms i the liedd, Free new calaiog just off the press. yours for

e asking. Wnte: Gneger s, Dapt. 1, 900 South Amoyo Piwy.,
Pasadena, Calilornia 81108

TREASURE FINDERS

BE AN Entrepreneur, Send 51.00 to: Cargen Saes, P.O,
Bow 53752, Mew Ovlaans, LA TO113

BOOK Safes Agents Wantad Now! Sell How To Make Mon-
ey Bocks by mail. Par lime or 1ull, No experience nasded, Ful
datails send $1.00 1o: Wong's Syatern, 1201 Shatier Ave.,
Dept BE-1,. Napa, CA Ga559

BUSINESS OPPORTUNITIES

OWN The Busest Maiorder Company In Town! Mew
Opportunity! Grand Slam Systern. 8033 Sunsed Bhed., Suite
5008, Los Angeles, Calil. S0046

550,000 POSSIBLE! FREELANCING Bathtub and Sini
Relinnghing FREE DETAILE! Shepard, 4418 Wast 30ih St
Los Angedes, CA. 80018

WANT Money? Try Seling Ouw Books, Free information.
Poindaxtarca, 1011 Trewor, Detroil, Mechigan 48207

MAKE MILLIONS MANUFACTURNG Battenss. Supples
Availabie. Everlast. Box 385. Bogota. M) 07603,

ASSEMBLE PRODUCTS AT HOME. Many opporiunities
pirying High Wamkly Profits prasanly availabie without invest-
rmaand. Write: Businesses, 828 Brghton 111h, Brooklyn, New
Yo 11235,

VINYL'S Whena the money 8! Professlonally repair, refin-
tsh, necolor furrsture, luggege, cartops. Cuick, sasy. Two small
520 joibs & day eam you §1.000 a month. Homes., cars. offices,
rastaurants, wnlimiled customers. Start gaming atter a hew
days prachcn. Sensational details toe, VIP, 2007 Monbross,
Chicago, 80618

PLAMO Tuning quickly lsamed with home study courses.
Drplora granted, Améncan Timing School, 17050 Talier
Driva, Morgan Hi. Calil. 85037.

PICTURE Framing— Profitabie full or spare-timd busanesss.
Emsy o leam with handbook-course “Guide To Picture Fram-
ing Profits. 53,00 Guarantesd . Fres framing-supples catalog
incluged. Japs, 128-PM Seventh Morth, Hopking, Minnesota
55343,

IMPORT - Expor opportunty, profitable worid-wide, mad
order business Irom home, without capdal 'We shep plan for no
reh spaminalion. Exparence unnscetseny, Fres Fepon.
Mgilinger, Dept. H3TDE, Woodland Héis. Calilomia 91387

540,000 ON '3 ACRE! New Hydropongs nespansive,
clsan, prachical. Free inlormaton. Roben's, Bow 1857,
Brenham, TX 77633

LEARN UPHOLSTERY Al Home Using Cassefies and
Pictures 715-258-2820 Amfimea.

REPAN HYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4157,
BROWNSVILLE, TEXAS 78520,

FREE BDOK 2042 Unigua Prowen Enterprisss. Fabulous
“unionowns,* Second Inflation income, HAYLINGS, Carisbad,
CA 82008

LEARN Sewing Maching Rapamng, Mar, Woman, Lubni-
twer Prodils. Gresslin Cormaspondence School, Box 5104,
Spencer, lowa 51301,

MAKE Durable Buiding Plastic Easily. Waterprool, Fire-
prood, Economical Bays Laboratory, 2088-2075 Drve,
Cadaredge, CO 81413

TREASURE Hunters. Complede sne. Electronc Deteciorns
Pendulums. Books. Hobby or prolt. Free calalogue
Deiectores, Apartadoe 7-805, DETOD Mexico,

FIND Lost coins, jewedy, buried freasure. gold nuggets,
reiics. Mavw revolutionary pabenisd desecior analyzes cbjects.
tremendous range, no ground poug. Free catalog. Gardner,
AT2EM N. Tih Ave.. Phoenix, Anzona B5013

TREASURE- Locate quarter mis away with uftra sensdne

locator - brochure fres. Rosearch Products, Box 270270 -

AMC, Tampa. Fiorida 31688

PSYCHIC TOOLS- Pendulums, L-rods, Peioms Generaions
Brochure §1, Dowser's Precision Supply, McCormics Bidg..
Trinadmd, Colo, 871082

SAVYE up 1o 40% on new matal delectars. All major brands
inchuding White's and Garett FREE discount price lisk
MNofhwoods Genersd Store, PO, Bax S874PME. Madison, Wi
E3745. (608) 274-4880,

PROFITABLE OCCUPATIONS

MEED A Job-Leam How To Make And Sell Wood Projects,
Band 54,65 R. Balabon, 10753 5. Rugeway, Chicago, iL
BDES5

REPAIR Lowrwmowers, ihousands of pars and foobs
Wholesale kst 35z, EBwanger's. PO Box V, Por Jervis, NY
12TM

PLASTERCRAFT . . . Profilable Home Business 3000
Moids Available, Detads. Lynnefie, 62515 Mantpark, Mantor,
i 44080,

FREE Catalogs. Pepair mir condiioning Felrigeration.
Tools. supplies, il instructons. Doolin, 2016 Camon, Dakas,
Texas 75201,

FT. SMITH Auction Schood, Ft. Smith, Ar. 72603, Psident
& Home sudy. Veleran Appraved,

TECHNICAL WRITERS make beg money! Free detads
TekPubs, Box 2458-F, Drowille, CA B5D6S5

MAKE 335 HOUR a1 Home Sandblasting Desgns [n Glass.
Detada: ETCHING, Box 445, Strathmore, CA S3267
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MAKE A MILLION = your own business. Free ity
miormation kil investors, Box 17E-P, Simi Valley, CA
93082,

MAILORDER Oppariunity! S1an prolilabe home busness
wiihoul exparience o capiad. Wrile 1o fée book, plus detaits,
Wo obligation. Mal Order Asscoiates. inc., Depl 464,
Monhvale, M) 07545,

MAKE MONEY WOODWORKING — Easy profits making
unusual gifts, toys. novetes, Free details, Wilkams, 32K
Titus, Glen Cove, NY 11542

TOO Many Bills? Becoma Dabt Frea! Send 52 F.O. Box
473, Fupley, MS. 38863

PROFIT FROM INSECURITY, Remarkabie New Systam
Sass Nsall” Mo Compeltion, Easy Home Buginess. Excepbon-
al Income. Free Report. SAVE. Box 61548M. Vancouver, WA
SEEEE

LEARM How To Get FREE ADYERTESING And PUBLICH
TY For Your Business. Send §10.00 To: Devid Hatner, PO,
Box 888, North Dimsted, Ohio, 44070-0688

RECYCLE ABANDOMED INDUSTRIAL GOLD! Big Dod-
lara! Also Copper, Tungsien, Others. Free Informabon,
Racyciar, Box 1657, Branham, TX TT633

MAILORDER. Learn fom a pro. Easy, Understandabie,
wery profiiable. Send for lres details loday. No obligation,
Stonar, 250B8P Pin Oak Lane, A.0.#8, Carlisle, PA 17013

RECOMDITION JUNK BATTERIES. 340,000 year, spare
wme' Easy. Inlommaton Fresa JAM. 7T1PM, Bafle Ground,
Washington 98604

BECOME Tax Consufignt. Our students eam §1.000-
53,000 ewery lax saason preparing neturms evenings. Stale
approvied. Mational Tax School Monssy, 2F0, New York
10652,

MAKE HOMEMADE BOOKLETS. I've sarmed 5187 000
with mina. Free informaton: Fakcon, Box 548, Woodvile,
Taxas T59T9

MAKE maney wilh proiable wholésale home busingss.
Free delats. Hico, Box 4T8F, Honolufu, Hawes BEE0D

EXCITING 7 ways o make big money at home aasily, Full
or partme. Delails hes. Empie, 233-0 40th Ave. ME., 51
Pelersburg. FL 33703

VOLCANIC Eruptions of Money Thru Mailorder! Forlunes,
Success Available Mow! Details Frea! Paladin, 1644
Blackstone, Fresno, Cakf 93701

3480 ‘Weekly. Home mading program. Goodworkd, Box
26233-R, Tamaree, Flonda 33320

$32.00 From Sguare Fool Plywood. (Huge Demand).
Aeveaing Proaf 252, (Felundatie). Woodwin, Brdgewater,
Mass. 02324

CONCRETE Baock Machinas: Catalog 51.00. Rouwe One,
Box 95, Raped City, Soulh Dakota 57701

SELL Boaks By Mail. Fres Dealership. Mdwest, Box $4F2-
PM. Shawano, Wis. 54166

GET RICH using OTHER PEOPLE™S MONEY! Unsque —
amazing business!! Datads FREE!! Finance Consuliants,

58-8, Bilings, NY 12510

MEW Discovery i Bafiery Fecondioning . . Esghisen
Months Guaranies Maans “Big Profits Fast.” Electona, T415
Gable Dviva, Lithe Rock, AR T2205

| BMADE 540,000 Year by Madorder! Helped oihess maks

maney! Details 26¢. Tormey, Box T1BYY, Ypailant, Mechigan
45187

CLIP npwspaper iams — 52 - 525 EACH! FREE Repost!
Clippings-KB-8, Bilings, MY 12510

LEARN Tha secrets of ropairing junk batteries “Fabulous
Pratrs.” FIRST ESTABLISHED COURSE. Apex Enginearing,
5454 Bolsa. Alascadarn, Cabd, B3422

MOMNEY SECRETS! Help People and businessas gal man-
ey. Easy home businass. Fantastic Profits. No Exporisncg—
Crwen Hours, Contimmous Assistance. Free Details: DFC, Dapt.
10-G-6. 1145 Raservolr Avenue, Gransion, Rhode |sland,
ozez0n

VEMDING MACHINES. Mo saling. Roules eam amazing
prodits. “Big Catalogue FREE." Parkway Corporation, 1830
PME Graarspeing Drive. Temonium, Maryland 21083

ARAB BUSINESSMEN Have Money 1o Buy & Invest. Top
Findars Fees Paid. Int. MiddleEast Assoc., BEIPM1, B2a
Flakman, Hurilingion Beach, CA G2648

GET RICHE! Secrat Law smashes debis--brings cash and
credl! Detalls FREE! Waamniit-WB-6. Bilings, NY 12510

51,000 Weakly Homa Business Direciory, Box 2016-PM,

. MNew York Mew York 10163,

HUMDREDE Weakly Possihe For Ten Hour York Weak™
Guarantead Home Business . . . Start Immediately!! Fres
Infpernation - AHY. Box 1028-A5, Matabeo, Hawaii 66741

14K Gold, Stering Siver Jewairy. Make 300% Profit, Cata-
kg §1.00 {Refundable). Courlicen, 1634 Bogart, Brovw, Ny
10462

[Conlinued on next pags)



BUSINESS OPPORTUNITIES
[Continued from preceding page)

TAKE Catsiog Orders, We drop-ship 2500 bes|-saling spe-
clalty products. Lowes! below wholesale prices. Immediabe
dilivasry. Spectacular home business opporiuniy. Frea Book.
SMEC, G061 De Sobo Ave., Dept. 20-30, Woodland Hills, CA
B1365.

WOODWORKERS - IDEAL HOME BUSINESS. Free bro-
chura! Ping Shop, Wes: Petartorn, NH (3468

YOU Can Make Money Wholasaling, Free Delails.
Brokarage, 1080 Cirde, Burne, Tenn. 37028

MAKE Big Monsy Plepairing Windshislds And Plate Glass!
Earm up o 550,000 yeary, Send for Valuable Free Repor.
(Gaas-Wekd Systems, Box 87D, Hillsboro, OR 97123, 503-640-
2278

START Proffaple Businesa's al Home. Fres Informabon. D
J. P RR 1. Box 1084, Bruno, NE 66014

JUST MAKING ENDS MEETT Send for Free Pamphiet on
Hew To AMigrd tha Exiras in Lile. 2M Publishing Company,
1405 Cedar, Yuma, Colo, 80758,

RENT OUT RIAGS For $300 A Day. Fres Inlormation. Rags,
PO. Box 03128, Parland, Oregon 07203

MAKE POLISHES . . . CLEANERS . . . COSMETICS . . .
SPECIALTIES. Haghty Proftable Home Busmess! 150 Proles-
sional Formutas. Free Datails. Fronber, Box 44178, Tueson,
Anzone 85T

20 UNLUISUAL WAYS to Pocket Easy Money. Fres Details.
‘Write: Income Opparunity Rlessarch_ P.O. Box 54, Fairfiel.
CA 84533

SUCCESSFUL Incoma Opportunty, Free Details. Luzey
Compary, 1716 Wasl Minth, Freepon, Texas 77541

SELL BOOKS BY MAIL 400% Proft. Literature Frae.
PARAGOM, 344PM. Cans Lake, MN 8533

EASIEST BUSINESS ON EARTH! Home operated. Hugps
profis. Insidar revesls sacrets. FREE DETAILS! Besba, Box
2005, A-883. Syracuse, New York 13220

CARPETLAYERS Earn To 53000. Monthly, Essy Homa
Traming. Big Demand, Free Cataiog. Carpet Crahs, 360
Dewson Drive, Camarillo, Caliomia 82010

BUMPER STICMER PRINTING DEVICE. Cheap, Simple,
Portabie. Free Delsils, Bumper, POB 22791 [GE), Tampa, FL
33822

MAKE Rubber Stamps. Highly Prolitabls Business Free
Dednils. Stamper, POB [GE), Tempa, FL 33822

SOLAR Heating learned quickly at home| Fras information.
Empire School, Box 10148, Jupiter, Florida 33458

PUIAND Tuneng learned quicicly ol home! Free mformation.
Ermpire School, box 1014 Jupiter, Flonda 33458

BCREEN PRINT T-SHIATS, Inmxpenisive kits. Free Datails.
“T-Prirter,” POB 23801(GC), Tampa. FL 33823,

NEW LUNUAY CAR without cost! Winte: AMCO 8, 1801
Main, Plaanfssld, IN 46168

KERQOSENE HEATER REPAIA Milons need sscdoe.
Short course, descount parts, wetructions. Send $3.85.
Kerosansa Heater Headguarters, Box B651P, Agona. PA
16503

WOODCRAFT MONEYMAKER! Handcrating [Linique)
Moveles Woodman, Box 468, Springfeld-2, Oregan 97477

HOUSEWIFE turns on to TE84(A) Compulir. Find oul
why! Send 52,00 to: Glen Dobbs, P.O. Box B01 PM, Santa
Mana, CA 83454,

S25.000 CASH! Yos, i Can Ba Yours I You Act Mow! For
Irifarmation Wiite: Mew Lits And Secwrity Comparry, 307 Mam,
Suite 2, Dept. PM-1, Mortrese. CO 81401

EARM $100,000, GROW YOUR OWN "GREEN GOLD™,
Fred Infarmaton. Gold, Bax 13780, Ovlands, Flodda 32809

100, 21,000 Monthly, Home: Mail Order Opponunities.
Pietiarie’'s, 50600 Yorkshire, Cypress, CA

PROFITABLE Home Business Opporumity Details,
LaPage, Box 55295, Rreerside, CA S2617-0295

COURSE On Insider's Secrels “How To Stan And Operate
Your Own Business Successbully”. Free Delels SBMAS, &
Columbing, Cincinnali, Ohip 45231

RELAX And Gel Rich! Easy Guide Shows You How - Fres
Dwilails. Kivebico, Bax T06-BE, Goreakes, LA TOTET

SAVE § Your nama i all iree business opportunitins and
PromsEyTIAkIngG opporunities this issae, §1.00 to: BH, A Box
S04, Maranna, Flonda, 32446

FANTASTIC Profts Possible!! Wholesale “Absays in
Demand” Products. No Imventory O Exparience Reguined.
Free Detais. TAC Enterprizes, Dept. ABS, 1211 Nassau Bay
W, Granbury, Texas TBO4E.

$200-5350 Week;, 335 000-3100,000 Yesr Possibla!! “101°
Easy Home Businesses. 51an Mow Even M You're About Flat
Broke. Frea Information. Opporunies Book. Box 1867,
Hialeah, FL 33010

FLORIST SHOP How To Star And Operate Your Cen
Business. Easy To Opaerate With Unlimied Potentia! For Sue-
cess. For Frew Details Write To: Veers Publication, Box 8885,
Graham, NC 27283

PICKUP Truck Owmers. Make 50000 Waekly, $1.00

Keticn, 2713 Walnut, Colembus, Georgia 31904

ITS RAINING MOMEY! NEW EXPLOSIVE BUSINEESS,
Aool Malnienance Senvice. Big money sl Huge boomng
marked. Datails. Maroplex, P.O. Box 4758, Poughhkaapsa,
MY, 12602

ALUMINUM SCRAP - Recycls - SELL FOR 325.00/
POUND! Froe information: Industrial Scrap Yard, PME, Box
127, Alezindna Bay, New Yok 13607

OWN, Now Mecedes-Bonz, 511172 monthly, or BAW,
§T4.35 Monthly. . ., Guarantesd. | . . Write. JP Fox, Box

2655-6. Springliedd. VA, 22152

3700 Par mondh garrengs possile lilng cut incoma tax
forma ot home or tnx offics duning tax season. We show you
huvme, Birnple, quickly learmed. Datails mailed foe. Mo sales-
men. Hury. Big Demand, Federated Tax, 2065 Montross,
Chicagao, G0618.

HOW To Gan Frnandal independencal. Free Datails, ARC
Publications, P.0. Box 11308, Kansas City, MO 64112

COPERATE Correspondence CLUBE “Litte Gokdrming!
Vieromca, Box JS3BPM, Mudland, Texas T9T02-3638

EARHN 20,000 and up at Fioa Markels & Swap Maets.
Send $2.00 for catakyg ha: , P.O. Box 20962, Depl.
AB3, San Diego, CA 52120, Money Back Guarantes.

BTAY home. Make money. Thousands do. Henry Fas,
Applehurst. Bax 212, Slocklon Springs. ME. 04981

RECEIVE 1.000 Frea Gigantic Mals! Your Mailbox Stuffed
Moneymaking Treasures—Ong Year 510 Guarantend| Huge
Sample—$1.00' Coliossal, Box 3633PM, Midiand, Texas
TaTo2-3538 ;

PROFITABLE HOME BUSINESS OPPORTUNITY! Make
maney immediatety wihou! Expanance or Capital, DETAILS -
Morse Speciabty Products. 361 Claremont Avenue, Depl
2PMEE3, Montclair, MU 07042

3818 Mongymaiang Oppotunites’ Free Details. Newbis,
Box A5041/4, Los Angeies, CA 30072

OUT OF WORK?T NEED MONEYT 51.00 bookiel shows
you how 10 Stan your own business through classilied adver-
lising. Populer Mechanscs, Dapt. KC, 224 W. 57h 51, New
York, NY 100149,

MONEYMAKING OPPORTUNITIES

MAKE PYC PIPE FURNITURE. $30,000 year, spane timel
Easy. Information Free. JABM, 77T1PF. Batle Ground,
‘Washington G864

100% Prodill Sall Postcards! [nformation - Sampées - §2.50.
WOTHTY, Box 2325, Glarwviiew, IL B002S5

GET RICH! In Maforder. Details. Edwards, X310 Maple -
Bon 2096PM, Orange. CA B26E0.

MAKE 525,000 OR MORE IN MAIL ORDER WITHOUT
HAVING TO MAIL ANYTHING OUT. SEND $1.00 PLUS
SASE TO: WOF CO., BOX &0, BANGOR, PA. 18013

SPARE terig fortune in Viry| Flepair. Huge demand creatas

eoeptions profits. We supply everything. Details iree. WIP,
2062 Monrose, Chicage, 60618

GET RICHII Secret law smashes delrts — baings Cash,
Cradit! FREErepon” WaalthKit- WEM-E, Billings, NY 12510

FAMTASTIC parrengs madng from home!! Offer; Rush
Slamped Addressed Envelope. imperisd, P-8 X17410. Fort
Lauderdaks, FL 33318

EXCITING 10- 525 HOURLY Income, Unususl opportsnity
making, assembling products at home. Merrs, Drawer 4257,
Richardgan, TX 75080

700,000 BARGAINS, Mall Osder, Home Businssses,
wmporis. Free Detais: Amesncan Moneymakers, Box B356PM,
Tampa. FL 32874

AMAZING ngw muyltilevel company! Earn thousands of dol-
lars monthly with rero imsestment thiu Adweniures in Haalth,
Frée detaty. Mata, Box 710-M, Anesia, CA BOTDY

BUMPER STICKER PRINTING DEVICE. Chasp. Simple,
Porabie. Fres details. Bumpsr, POB 22791 (GH), Tampa, FL
33622,

EASIEST BUSINESS OM EARTH. Free information
Linder Books, 8111 South 520 East, Murray, Litah B4107

CANVASSERS WANTED. $1,000 month avarage. Mo sell-
ng. Deteds, 234 Club, San Antonic, TX Fa201.

SUMMER JOB. | sarned over $2700.00 last July pari-time
solving bat protlems. Details $2. Bay Ama Bat Protection,
P.O. Box 374 5. A, Slurgecn Bay, W. 54235

SPARE Time ProMts! Fres Delails. Tabler. Box 1852,
Tacoma, WA 98401,

CLASSIFIED ADVERTISEMENTS ARE POTENTIAL
MONEYMAKERS. Addressed stamped envelops. $5.00.
Bowery, F.0. Box 882, Blountville, Tennesses J7TE1T

WANTED: . . . Profitable Home Business Opporiunites. .
Homeworkars, 5832 Moniplier, Barlefl, Ternassss J8134

HUGE Prafits. Book Sales, Details. Dodge Pubiishing, Bax
DE184P, Fi. Myers, Fla 33908

MAKE MONEY REPMRING HYDRAULIC EQUIP-
MENT=JACK INCLUDED — Fres Dwetails Hydrauke
Traning Matiude, 2840 Geailey, PME. Ene, PA, 16508

NEW. Make $15.000 1 SM3.000 Monthly, Detads 51,00
Mirnesola Publishers, Box 2348, Minneapolis, MM 55402

FANTASTIC HOME BUSINESS OPPORTUMITY. Aric.
Box 1221, Sin. A Kelowna, B.C., Canada V1Y TVE

AEMEMBER WHEN you could afford those EXTRAS?
YOU STILL CAN! FLOOR COVERING INSTALLERS make
120000 a week and mora!! NEW compléte 8RSy course
shos how. Rush $1.00 for complete indormalion packapge.
‘Western Floors, P.O. Box 657-A. Baigrade, MT 59714

TAKE Canalog Ordevs. Profits bo 480%. Immediate delweny
Colgr Caladog, Whaolesake prices, $1.00. Wilco Desribution,
Bax 411-M, Tinley Park, IL G477

DON'T Ged RICH Make Profits nfp. Pack $1.00. Stomchker,
P.Q. 778, Winler Garden, FL 32787

HOME PROJECTS, 45 Easy MONEY making projects.
Eam $10,000 TO 50,000 yaarty, in pour spane tirmea, Grest for
nousewnees. Fun, EASY TO DO, sasy 1o read, complels sbtep
oy mlep guise. Act now! Sand $10,00 io: Home Projects, P.O.
Box T4848A, Housdon, Texas T7274.

MAKE Up To $750.00 Mext Weekend, This is The Bast
Guide To Quick Cash. This &magzing Book Ghas You The
Facts. Guarantesd. Your Money |s Refundable. Send Jusi
$6.00, Chegua or Money Order, To: Stanton Pubbshing, Box
&, Port Starlon, Ont., Can., POE 100,

EXCITING PROFITABLE Home Business. Free Detads,
5ASE Wakham Publishng Company, Dept. PME, AD2, Box
AT, Vergennes, VT 03491

BEST Monay Making Opportunity Ever Offered. Douglas
Marketing, P.O. Bax 12520, Orange Park, Fla, J2087-1252

EXTRA Cash! Bestsollers! Rush 33.00. Colieclables, Box
555, Cresco. lowa 52138

GARAGE Sasers’® Utmate Concept! 5300 LSASE
Concept, Box 555, Cresco, W& 52136

ALTERNATOR Slarer Rebuiding Made Easy Siad With-
oul Capial. ADM. Box 33, Buftaio, M.Y. 14207

BECOME Real Estate Inspacior - Lange Incoma Polandial
Ba Boss. Homa Operation Mnimizes investmaent, Simpiifed
nsttuctons, Asssignce. Free Informabon. Box 400 PR,
Arnoid, MO 83010,

EARM 520-530 AN HOUR. Urgue New Process Repais
Burmied Angd Damaged Counteriops. Free  Indgernation
Couwnterop Repair Service of Aughn, 12722 Burgon Drve,
Manchaca, TX 78652

TAKE PICTURES ior prodd. Photomoney, 14588K West
A2nd, Golden, CO B0

NEW Mailorder Opporiunity, Free Details. Libraria, B340
Lyndale, Bleamingtan, MN 55420

ASSEMBLE Calalogs At Home For Our Customers. Eam-
mgs Unimited! FBM Merchandiaing, P.O. Box 58314,
Chicapo. IL 50659

FREE Deiails on Prolitable Home Business
Write: G. Powsll, 17350 Rayen. Nosthridge, CA 81325

HEED EXTRA CASHT Frva Exciiing Money Cppor-
funites!! Free Detads!! JEM Enterprises, 5130 East
Charleston, Sufe 5-63, Depl PM-B, Las Vegas, Mevada
agizz

PAWNSHOP STAAT YOUR OWN For Details Send
Stamped Envelope. Feds Pawnshop Inc., P.0. Box 1168,
South Band, Indana 46624

{Continusd on next page)
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MONEYMAKING OPPORTUNITIES
Continued from

EXTRA Monwy Easy Fun Fas! Two Hems Make In Minutes
Wilith Hand Tools. Big Prodits. Possible. Sell To Sportsman.
Drawing's And instructions $5.00, Magugln Products, 27610
Hwy. 74, Peerm, Calil. 92370

BiG MONEY in LOCKSMITHING Cassetta Tape and Infor-
mation, Send 5995 o Pals. Box 818, Waycross, GA
318N

VACUUM Cleanes “Duscount Prices” “Mew” Rainbow
£349.95, Kirtry, Fiter Cuesn, Compact. Details: ABC Vacuum
Warehowse, 7021 Bumat - PM, Austn, Texas 78757

FREE CATALDG! Privacy, Credil, Devorce, Employma nt,
Tax Prothems? Our Books Rave the Solulions, Write &: Edan
Press, 11623 Siater, Box B410-PG, Fountaln Valley, CA
$2708,

MARRY A MILLIONAIRE men and woman, fee info
Marrymoney, POB 15M, Bavedy Hills, CA 90213

FREE DETAILS! RECEIVE LARGE SUMS OF MONEY AT
HOME! Angy Borch, Box 4588, Dept. MY, Woodand Park,
Colo. BOASE

QUNT SMOKENG! Mew book iz how. Free brochure, or
send $5.95 for immodiate dalivery. Omon Press, Box 20-1564,
Celumibus, OH 43220,

HOW TO START T PROFITABLE BUSINESSES AT
HOME. FREE DETAILS. MACFRAN PUBLISHERS, P.O.
BOX 1560, LAFOLLETTE, TEMNESSEE 17768

$500.00 WEEKLY Recycling Discarded Tires. Free Inlor-
mation. LeValeys, Founiam FL 12438

FREE MNFORMATIOM, HOW-TD star home business
breading birds. Proft & Fnancial Security. No Experience.
Marsh Farms, P.0. Box TJK, Garden Growe, CA §2642

THOUSANDS £5 monthly distibuling naw POWERFUL
POWERUP od bBlend. Baedls swergthng! FREE detmls
POWERLUP, Box 874, Prova, Utah B4601

EASY Mew Systern Could Make You Rich! Free Inlorna-
Bon. Wise Today! Tiberias Canler, Dept. PM-6, G062 E. S6th
P1, Tulsa, OK 74135

GET RICH in mailorder. Leam winning lechnigues. Guaran-
tead, Expent's sacrets revealed® Wit inday; Testo, 804 W,
220eh, Tomance, CA 0502,

FREE Deiaés—Seven Bast Home Businosses, wrile:
Maoney Resource Systerns, 4530 Resder Avenum, Oxnard,
Calif. 93033

HOW TOQ buy and sell closeouts. Thousands of ems. 800%
profils possible. Desdls frea’ Praine Destributors. Depd.
184PMC, Palmyra, WI 53156

MAKE MOMEY IN SPARE TIME. Earn generous commis-
SI0N5 85 8 SUDSCHpLON representateg 100 MAGnG Magazings
For free details. send this ad with your name and agddness 100
POPULAR 2, Depl AB-3, 250 W. 551 51, New
York, NY 10018

RABBITS-CHINCHILLAS-FUR BEARING
AMNIMALS

51200 MONTHLY OR MORE Raising rabbils lor us. Details
$1.00, Laboratory Animals, Box 2467, Grand Rapds,
Michigan 48501

MAKE maais deliciaus— Home Economics tascher's favar-
e B0 recipes— $4.85, Tune-Ups. Box 238, Mew Milord, Mew
Jersay OTE4E

BEEN ARRESTED For Drunik Driving ? Ged ON Easy" Com-
pleds Strategy $5.00. Esprt Publications, Box 6004, Litheton,
Colo. B

HOW MANY CHILDREN WILL YOU HAVE?. . . FIND OUT!
Works on Men and Women Serd %500, Addams
Ememprises, Box 58, Mewbury, Otio 44022

ALL IN ONE. Wallel For Checkbook and Credil Canss with
Panswatzh and Matehing Calculator. Only 51085 Sahsiacton
Guarantped, Ambassador bmg., Box 605, M1 Kisco, NY
10549, Fres Catateg of all kind Electronics,

BOOST your homes radic reception hundrads ol miles. Fres
miormation. Sand SASE, Vesges Varwtes, Box 1203, Santa
Maria, Californs S3458,

SAVE MONEY 53 Provan Ways To Fight High Food Prices,
Complete Infarmation Only 52.00. Clinton Progucts, 20248
Willimmaon, ML Clemens, Ml 48043

CHECK your ALCOHOL READING: “"DRINKOMETER,”
Two for $5.25. Oues! Emterprises, 1474 Blacksione Av., San
Jome, Califorma 95118

DON'T DIE Wihout A 'Willl! Blank Will Foom Protects Your
Fasmity. Oinly 52 —Guarantesd! Formeo, 683 Bechwood, Por
Nechas, Taxas TTES1

Government Surplus Direcliory - Moneyback -
How, Where - §2.00. GS Information. Depantment 16, Box
1913, Springlield, Massachusetts 01101

LOANS BY MAIL

LOANS Ower §100,000. Cal Dave No Fes. 415 - 588 -
5661,

BORROW 525,000 owerrght.” Any Pupose. Keep indefi-
nilaly! Free Repod! Suttess Ressarch, Bax 19738-A5,
indianapalis, Indiana 48219,

MOMEY Problema? Free Book describes Loans, Cash,
Governmend Grants, Ofher benelils, avalable to indnaduals,
Write: Associates, Box 98-A4. Brookdyn. New Yoek 11235

BORROW FROM HOME! Any amound, any worthwbile pur-
pase, within 30 days. Compatitive Fates. Also, you can eam
substantal income &S 8 Money Agent. Mo Expanenca—Cwn
Hours. National Company 1o assis! every way possibie. Mo
Gimmicks! Fres Detaids; DFC, Dept, 10-C-6, 1145 Reservoir
Averisr, Crangion, Fhade island (2920

CASH Loans—Barrow by Mail 3500.00 to 525,000! Fres
details, Application! LTD-PM, Box 337, Ft. Lauderdale, FL
13302

BORROW 5100-5100.000! Instant Faply! No Co-signers!
Aush Siemped  Ervelope!  Financial, Box  S4A7(P),
Richardson, TH 75080

BORROW 530,000 without interest! Al ehgible, Repay any-
tima, Fres details' infohouse-S08PM, 533 Sutter, San
Francitnn, CA Bd102.

SETTLEMYER Business Services now has Funds Avall-
abie for any Worhwhie Purpose, Secured or Unsecured

, Complete Dedads 3. Wrde: Seflemyer. Box 853, Karnapolis,

NC 28081

BUSINESS Loans From §15.000. NOVA Financial, Box
T3TA, Holywood, Flonda 323021

BORACW By Mail! Frea Datails! MBG-PIMEST, Box 2208,
Sandusky, Ohio 44870-7208

DISMEY artss! shows you how o draw. First aasy lesson
FREE! G stoted loday’ Bruce PSS, 34T
Crownsworih, Corona. CA 31720, (T14) B53-T452.

OF INTEREST TO WOMEN

SCARE OFF CRIMINALS With Ear-Piarcing Shrak from
Paim-Size SOUND ALARM. 54 7% To: Innarvisan, PO, Box
10037, Bereloy, A 94709

DIVORCE

WINNING  Informason, 59000 MEN'S  RIGHTS
ASSOCIATION, 1898, Forast Lake, MM 5502501680

BIBLE Cueslions arsweved. Slamped envelope. Bylon,
17167 Bentler, Detroit. Muchigan 48218

RAISE FUR BEARING ANIMALS Fox. Raccoon,
Ofhers. £1.00 Color Photos Informabon. Hidden Valley Fuor
Farma, AR 1, Guitenberg, lowa 52052, 318-252-1637

AMATIMNG Prodts! £10,000 Yeardy Rasing Habbies tor Wool
and Breading. Detals—52.00. Amenican Angora, Malta 12,
Montana 59534,

RAISE RABBITS SUCCESSFULLY 58 Page Bookdit Talls
How. $1.00. American Rabbil Assn, H1, P.O. Box 426,
Bloomingtan, INinges 61701

HURSERY MECESSITIES TO SEW From Brochurs.
Forgel-Me-Mat, 2001 Tudor Héis, Anchorage, Alaska S9507

QUILTING CAN BE A LOT MORE FUN And go twice as
fas! when done on a frame. Ths one comes apan for sasy
storage and you can make it in & weskend. Send lor Plan
PL-1T1B + $2.00 v Popular Mechanics, Box 1014, Rado
City Sla., MY, 10101

GOVERNMENT SURPLUS

$500-21000 Month Plan rasang rabbils lor us. Free details.
White's Rabbiry, Box 1388PM, Hudson, Ohed 44236

GUARANTEED Incorme. 31000 (redunidabibe) for Beralune.
Chinchillas, Box B204, Mesa, Anzona 83204,

PETS-BIRDS, CATS. HAMSTERS, ETC.

15 IT True You Can Buy Jeaps For $44 Theough The U5,
Govarrmment? Gel The Facts Today® Cali {312) T42-1142. Exd.
7133

1983 Surphus Aty Nevy sinte 64 pages illusirated cataiog.
Send £2.00. Auvel 3037 M. Clark. Dept. J-6. Chicago, iL
GOBST,

RACCOON, FOX, MINK, COUGAR. Sand £1.00 List Pho-
o Hidden Valey Fur Farms, R 1, Guiterrberp, kowa 52052,
318-252-1637.

e E-E-P5, T-R-LhC-K-5 from $30.00. Milions of lems In
Goveinment Surplus. Typawrilers, Beats, Clothing. Complate
Directary On How And 'Where To Buy In Your Area - $2.00.
Surplus Bargains, Box 913-4_ Holland, Michigan 48423,

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXMISTING Job Expenance, Education, Achisvemant. Fasi,
Ineapenssce. Call (614-863-1791). Or Wiite: Box 13151-T8,
Columbus. OH 43213

MAKE Frands worldwsde through international correspon:
dence. Details iree! Hermes-Verlag, Box 110860/PM, Barlin
11, W. Germary

LEARM saciels 1o finding your farume|!. Gamet. Bax 1882,
Intependence, Missouri 64055

REMAILING SERVICE

KEMMEDY SPACE CENTER, Florida Remail $1.00 sach,
Farwarthng Serica 518,00 yaarly. Conlidental. Venirio, Bax
2219PM, Thusvike, FL 32781-2219.

COMFIDENTIAL Mail Recaving Forwarding. Mail Drop,
Box 18038PM. Orlando, FL 32860

SASKATCHEWAMN Remading. Central, Box 101. Foam
Lake, Saskatchewan, Cansda S04 1A0

EARTHWORMS, LIVE BAIT

FREE Lieratura, Rase Fishworms, Crckeds. Redworms—
1000-38.95, 5000-542.50. Book of Hiow and Whehe 1o Sall
with Ovdles. Carter Fishworms, Plains, GA. 31780

OF INTEREST TO ALL

EVERY AMERICAN NEEDS THIS! Your copy of United
Stales Constitutaon $1.50 Ppstpad. Classfied Sales, 50567
Grandview Place, Cincinnati, Ohig 45212

PARLIAMENTARY PROCEDURE . .. Does it frighten you?
Seven aasy sheps . . 5275 postpaid moneyback guarantes,
PedCo-Fad, 71 SW Oak, Portand, Oregon 97304

FREE Promotional Albums. Concert Tokets, Stareod, abc.
Irdorenation: Barry Publcabons, 477 B2nd Streed, Blrookiyn,
WY 1120
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"GOVERNMENT SURPFLUS” JEEFS 530.00' 800,000
Hems® Caomplate Indgsmabon Your Area. LARGEST OFF-
CIAL DIRECTORY, 52.00 (Guarantesd). SURPLUS, [A428),
AR Wiscansn Mothwest, WASHINGTON, D.C. 20018

JEEPS . . AUTOMOBILES . . . $30.00¢ 300,000 Bargains!
Complete Government nformation—Your Area. GUARAN-
TEED DIRECTORY—52.00. SURPLUS, Box 392MH,
VALLEY FORGE, PENNSYLVANIA 19481

GOVERNMENT Surplus Feport. Tembc Mongymaking
Opportunity. Jeaps, Boats. Cars, Guns at Extreprdinary Sav.
mgs. Buy bor your vse or Fesse. 3250, Anne Parmsh, 3
Beookside Park. Oid Graemwich, CT 08870

POSTAL AUCTIONS are selling thousands of dems of
unciaimed marchandise! Complebe 16018, inlonmaton, tips,
lgcations. §2.00. Brenbwood. Box 1561, Gadsden. AL 35802

WANT A $44 JEEP? Land. 520 An Acra? Cheap Houses'
Call lor Direclory, Guide and Mewsletisr. (B16) 722-1111 Eaxl.
JEEPS P M

UNLISTED ADDRESS. Discresl and conlidential. Remail
$1.00 Single. Mail Forwarding Service, B050 5. Main,
Housion, Texas 77026

REMAILING 20¢. Forwardang 518.00 yearly. “Economad”,
Box 541, Ephwita, YWashingion B8823

PRIVATE ADDRESS. Dependable and EXPERIEMCED.
Professaonal Mail Forwardeng, Box 56%A. Milon, Mass.
02186

DEPEMDABLE Configential Remaitng. Washingion. D.C.
Suburb, HowTo, 2820 Kirktyn, Fals Church, VA 22043

FREE DETAILS. Conlidential Mail Forwarding Pecsiving.
PACIFIC MALL SERYICE, Box 55437PWA, Porand. OR
TG

WASHINGTON Confidentiai Remals, 1. Juno, 2518 NLE.
168th, Seatile, WA BB155

{Continusd on next page)




REMAILING SERVICE
Cantivusd from

HAVE A COMFIDENTIAL CALIFORMIA ADDRESS! Free
Infarmakon. Moral Maling Service, Depl. B8 20752
Meshwille 51, Chatswarth, CA $1311

REMAILING 51.00 sach. “Confidantial Mader”, P.0. Box
B181, South Bend, Indiana 48580

CHEAP Charlie says, “Save Money = Cenbral Mail, 430
Lakeside. Morth East, MD 29801

NEW DALEANS Address. Privaie. Ramaits 51 .00. Conl-
dertial Complele Service. B. Corbin, 237 Badey 5. MNew
Orleans, LA 70123

REMAILS From Famous Pasadena 51. Paulo, 199 5
Madizon, Pasadena, CA 871107

VORTEX CANNON! Plans $3.00. Desmonds. 8175 Mount
Vermon Highway, Alexardria, Virgnia 22309

HAMBURGER, SALAMI Make Your Oren! Easy, Delicious,
Makes it's own Casing §2.25. Salami, 10265 Excalbur Ave.,
Boise, idaho K370

FORMULAS, PLANS, ETC.

ANY FORMULA §10.00. Catalog $1.00. J. Belfor. Box 568,
Chicagoe. G060

MOMEYMAKING CHEMICAL FORMULAS — THOU-
SANDE! CATALOG $3.00 (REFUMDABLE): GWA3, Box
183, Brookbeld, Wisconsin 53005-0193

BEER Soup ard 20 other lost Eurcpean Recipes. §4.
Nature's Own, Box 87284, Kingspor, TN 37663

130 PICNIC RECIPES, Tasty onginals| §6,00. FREE GIFT
CATALOG, Oad tsland Gifts, 524 Duval, Dopt, PM, Key West,
FL. 33040

POTATO CANDY - Easy, Unusual 3200 Charlean
Rothrock, 173 Farm Sireel, Blackstone, Mass. 01504

TRAVEL AND RESORTS

1883 BED AND BREAKFAST DIRECTORY .. 140 reser-
vilion agencies described . . . Unibed Slates - Canada . . 54
postpaid. Bensen's, Box 118M, Burknglon, Vesmond 05402,

MISCELLANEOUS

SPECIAL SERVICES

ANTIGUES Wanted, 51 00, SASE For st Of Prices Paid,
1810 Tragding Co.. P.0. Bax 638, Manshesd. Oteg 44501

INFORMATION On  anyihing, Fergueson  Ressarch
Speciaists, 80-15 Woodside, Woodside, New Yok 11377,

ROAD MAPS Siate Haghway And Major Cies, Eastem
LS. Ang Cendral-Western U5, $1.00 Each Tile. Eagle Map
Supply. 14524 Blane Ave., Posen, bl 60469

PHOTO 1D. Sealed n piashe. All states, prownces. 24-
hours. GUARANTEED. Send $6.00 (2°510.00), phola, name,
address. height, waigh, haw, eyes, bithdate. CARDIMAL,
2071-48 Emarson, Jacksonville, Flonda 32207,

REFRIGERATOR TUNE-UP THAT CUTE OPERATING
COSTS. Remamber a refrigeralor in good condiion rung less
and saves dollars. Phalocopy of amcle evadable Send for Plan
X-E32-A + §1.000: Popular Mechanics, Box 1014, Radio Cay
Staton, New Yaork, NY 10901

BETTER HEALTH

PHOTO IDENTIFICATION CARDS . . . Cenlicatas .
GUARANTEED!| Sampies 23¢ . .. Bascco, Box 3461-Pid.A3,
Providence, AL 02609,

VIGOROUS TODAY, Hond Pationt Dicoversd Mulrifional
Alternatwe 32 Years Ago. Triad §1.00. ERFLI, 100-E Mamn
Streal, Mineola. Mew York 11501

ORANAMENTAL Iron Designs. Book of 1800 Dewutil posd-
weal desigha bee railngs, codumng, et Free Lilematire.
Cunmengham, Box 20005, Sait Lake Gy, Unah 84120-0005 —
= {3881 South 3200 Wast)

GOVERNMENT Coins melied for silver! Save Ive-pece se
froim dasbruction. Frés delads. Bax 1001 A Warmner Robmas,

Georgia 31098

FRAEE EYEGLASSES, Ophcal Crafsmans hmited offer
§2.00. Felege Optical, Boy 0198, Glenshaw, Pennsylvania
181160158

AMATING TELEPHOME SILEMCER Mow You Can “Slk
LENCE" Your Telephona ANYTIME Withou Taking i OH The
Hook. FLICK SWITCH, And caBars hear Phone Ringing. YOU
DONT. PUSH AGAIM And Phone RETURNS TO MORMAL.
AVAILABLE BY MAIL ONLY. GUARANTEED, SEND $6.00,
Michas! Coopar, Box 55183, Litle Aock, AR, 72205

ELECTRIC GATE OPENER. 5135.00 Factory Catalog,
$5.00. Sepac, 625 MW, 4151, Seatte, Washingion 98107

WANTED MISCELLANEOUS

GOLD, Siver, Platnum, Mercury, Tanlatum wanled. Dves
Bssayed. Fréa circular, Whalesale Terminal P.O. Bax 191,
Morwood, MA (2062,

SCRAP SILVER CONTACTS. FORKLIFT CONTACTS,
Silver Solder, Starkng, Goid Plated. Fobert Leszczak, 652
Wiyrtle St.. Ehzabeth, MJ 07202

COOL WRAP-—Ngwest Feusable Cold Trosiment-Full
Indateraaban wilh 158 Orcer 54 95 PPD. Codl Wrap, 59522 CR.
108, Elkharn, Ird. 46514

OMLY 5300 will bring you new, sasy. QUIT SMOKING
REPORT. MAC'S, 921 Roosavel Blvd, Epheata, VWash.
98823

CINMAMON CANDY Old Time Favorite Fecips. Send
$2.00. Baker. 23308-A Mormandie, Tomanoe, Cal. 00502

FAMOUS LIQUEURS/.CORDIALS 12 Recipes, Sand
$2.00. 5t Francis, Box B85, Lander, WY B2520

DELICIOUS, sasy Barbecue Sauce and 57 wiys 10 uaé il
pius Bonus Coupon worth up 1o $5.00. Send £3.96 to: Reve
Recpes, Box 203P, Allendate, M1 07041

WINEMAKING, BEERMAKING &
OTHER RECIPES

WINEMAKING-BEERMAKING-GASOHOL. Free Supply
. Yeasl Equipment Continental, Box 1B8PM,
Casselberry, FL 32707

HOME BARTENDERS — Ten Speciafty Drink Rpcpes.
$1.00 And SASE. Skie., 2908 Minnesota, Bryan, Texas
TTEM

WINEMAKERS-BEERMAKERS— Froe Calniog—Fast
Servica— Large Selection; Kraus, Box TASD-L, Independencs,
Missouri $4051.

BEER LOVERS — Brew your gwn. Diltous’ Inexpensve!

Frem Colwicg, Beer Gest, Bax 25003M, Lanaing, Michigan
18909

FREE BEERMAKING BOOK Fius Catalog. Finest Equip-
mant, | . Fully Guaranteed. 5P|, Box T84-M, Chapel
Hill, NG 27514 )

100% Matural Food Supplerments And Persanal Care Prod-
uels SASE For Catalog. Baner Living, Bow 736, ignaca, Colo.
81137

FREE EMCYCLOPEDIA Wmemaking. Bassmaking, Sup-
phas. Eguipmant Ingredonis. Vymox, P.O. Box PMT40E,
Rochesiar, MY 14615

SIMPLE NATURAL REMEDY For Constpalon, Hemor-
rhokds. Inlormaton 54.00 SASE. A Dominguez. PO Box
63335, Los Angeles. CA SO0083-0335

SPICE OF LIFE lor Safl Free Deis 4 oz, 5595 Hanry
Enleprises, P.0O. 8043, 5. Louis, MO 62138

NO MORE Gum Problems, Follow Proven Technigue.
£3.00 For Indemation And Sample. Sheg Enerprises, Box
211, Branford, CT. D405

FOR THE HOME

WINEMAKERS-BEERMAKERS Fresh Stocks, Fas! Ser
vica, Free Catalog. O'Brien's, Box 2840, Wayna, IL E0184

WINEMAKERS-Bearmakars: Free liustraled catalog of
supplies. Semplen, Box 12276R. Minneapolis, Minnesola
S5 2-0278

BEERLOVERS| Brew Amencen and Eurcpean beer. Com:
péota kits, Equipmaent, Supplies. FREE datails. Duans Imparts
In¢., Depanment PM, P.O. Box 433, Hershey, PA. 17033

KAHLUA, 2 Recpes + Bonus 52.00. T35 Skyway,
Paradese, Calil. 35069

FLUMN DECK. Exciting 'dea. 51.85 Booklel. DAULAYY, AFD
Box 40, Heber, LNah B4032

TELEPHONE TESTER. Test your own Telephona Lna,
Simple Insineclions. Send 51485, Tele Tale, Boa SES, TID
Fitchie Highway, Géen Bumie, Maryland 21081

FOR SALE-MISCELLANEOUS

SILVER FORK-TRUCK CONTACTS AND SILVER 30L-
DER CHEAP. Roben Leszeras, 652 Myrile St., Elizabatn, Kl
o7202

GARDENING & LAWN CARE

JAPANESE Beete Repellen! Formula. Mon-Chemscal,
Sale, Works., Guatamsed. 32.75. Larry Cernlers, Route 2,
Jatiersonvilie, KY 40337

HEARING AIDS

RECIPES, COOKING, ETC.

HUGE SAVINGS Eliminate Daalar Markups. Froe Trial. Bat:
twrsns Whaolesale, Tarms Arranged. Call Toll Fres 1-800-223-
1292, Or Wite: Lloyds-PMC, Rocklord, IL 81110

AUTHENTIC TEXAS RECIPES Teass Chili, Cheddas
Chesse Soup, BBO Beel Brisket and Mare, Sand £3.00 And
SASE To. Recpes, 2806 Minnesola, Bryan, Texas 77801

MAIL ORDER buying saves hall on hearing sids. Morth's
triat. Fea Company Inc.. Box 364, Bridgepon. OH 43312

FREE HEARING AID CATALOG - Save 14 by mad! Wrie:
“Money$avers”, 3530-PM-6. Lengdon, Sepulveda, Califarnia
#1343, NOT sokd in California.

HEW All-in-Ewe=-par Haanng Aids. Huge Savings. BaRenias -
othet aads. Fres catalog. No salesman. Rnodas. Dept. 132-M,
Brookport. nois 52010

HEARING AIDS—From $859.50—30 Day Trial Gaganlc
Savings on Batteries. Wrile for Free Giit Ofer and Brochure
Today. Electronic Progucts, Box 2005-PM, Pinnallas Park,
Flonda 33585

SCIENCE & CHEMISTRY

GREAT FOR ENTERTANING! 44 Recipas from 25 Coun-
treag. Send 53.95. Mimaew, Dept M, P.O. Box 38360, Los
Angales, Ca. 90035

GRANDMAS CZIECH RECIPES 55.00. Sako, P.O. Box
ATATE, Omaha, Mebrasca 68137

TIPS on buying mest thal saves you money, S2.00. P.O.
Box 35839, Albuguergue, New Mexico, 87178-5338

OLD GERMAN RECIPES, [l Pickles, Saveorkraut, No
Chamicals, Send §3.00. Recpes, Dept. 2-A, Box BE6, Darby,
Montana 59829

DELICIOUS CHEESECAKE Owtstanding Heirloom Recipe
Unsurpassed By Any Restaurant S2.00. AC Melson, 503
Jmdwin, Richiand, Wash, 89352

LABORATORY Chemicals. Glasswasa— Appareius, Cata-
logue §1.00. Deluxe Scientilic, 334 5. 13 Streat, Manitowos,
Wesconsn 54230

SALAMI STYLE SAUSAGE. Aeasonadie, use Hambuges
Maal; Simple, no casing or siin. $3.00, SASE to: GC & CO.,
Bon 21080, Datroi, M 48221

BRAVERY'S EXTRA SPECIAL FINE OLD JUNGLE
JIHCE Recipa. 52 00 SASE. Winemaker, 2619 Ryan Devos,
Indianapolis, Indiana 46220,

AMERICA'S Greates! Wine PRecpes, 18 Recipe Book.
Wine Tips. Boer Racipa, $5.00. California Publications, Box
4350, Dept W.1, Panorarma Cry, Calilorrda 81412

STRAWBERRAY WINE plus ning oihes graal wing recipes
for only 295 Easy- Made Publshing, PO, Bax 401,
Atamont. IL 62411

BEEAMAKERS OMLY! Frea CalalogNewsiabien
Wilkam's, Box 461M, Dakland. Californsa S4604.

MAKE QUICK WINE. two weeks ime' Beer, theesel Whis-
key, overnghl! Homebrewng Handbook, 5200 Gousrmel,
TZ3A Desston, Philadelphia, 19111

MAKE Beer from Scratch. Send $3.00 For “How To Make
2" and One Excelont Aecipa. DAS Emenprisas, P.0, Box BEI.
Paim Bay. Fla. 32805

SUPERIOR SYSTEMS| Calalog 25¢ (Relundablel. AAS,
4148 Lomna Squane, Bimangham, AL 35218

MODULAR Alstn 5655 Comphate Instructons. Salety, Box
2027, Agache Juncoon, AZ 85220

EASY HOME-BUILT Protection Systems Duagrams §2.
Mak-Miks, Bon 300, Topstield, MA 01883

TRAV-COM Gives You Salety, Security and Peace of Mind.
‘Waighs only 4 ozs. Order Today. 528.75 Each. Call Tell Free
1-800-224-1281 or Write: TRAV-COM, PO, Box 12237,
Boulder, CO B30, Same Day Shipment. VisaMastercard
Voo,
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ELEGTRONIC

BUG
KILLER

For Your Home,
Patio and Pool!

Kills Flies, Mosquitoes, .
Gnats and Moths without
dangerous sprays or

insecticides.

Price sl 2
Slashed!

Works just like units
costing $100.00 or more!

100% SAFE TO USE - INDOORS OR OUT!

ENJOY SUMMER LIVING! TO ORDER

Now you can enjoy summer living without being tormented by ELECTRONIC -BUG KILLER $1295 plus §155 lor Postage and
pesky insects. Savor outdoor fun this year withou! stings and Handiing SPECIAL: Two for $2400 plus $250 Postage and
bites with this new ELECTRONIC BUE KILLER It atiracts insects Handiing Three for only 53500 plus 5300 Postage and Handling
having photolrapic vision with an almost invisible blue hght As GAE, Ltd.. 110 Towergate Place. Atlanta. Georgia 30338

they fly to these rays they are killed instantly on contact

95

EACH

r-------------------1

100% SAFE TO USE! B CAE Ltd. 110 Towergate Place. Atlanta. Georgia 30338 B

This ELECTRONIC BUG KILLER i 100%, safe arcund children and ) ]
pets because 1 uses no chemicals or insecticides. Insects are [ Rush my ELECTRONIC BUG KILLER on your 15-day |
killed by an electritied grid that uses only 3 volts of elecincity A [ satistaction guarantee or my money back ]
shock that kils insects on contact. but pets. children and adults B O ONE Bug Killer — 81285+ S155P & H |
can hardly teel it This gnd s protected by a high-impact case that B O TWO Bug Killers — 52400 + $250P & H |
only allows insects 1o touch the gnd Just hang the ELECTRONIC | O THREE Bug Killers — 83500 « 300 P & H |
BUG KILLER on vour patio. i the vard. or m your home to be freg | Y ame |
of insects ] - - 1
FREE HOME TRIAL! B

This amazing ELECTRONIC BUG KILLER comoes ready to operate i e e i
—ijust plug i nto any outlet. Try it tor 15 days i your own home i : i
L L | — i

It you are not completely sabisfied. return the umit in new
condition for a refund Full one-year warranty R s i i i i i e



oy 181 Towita Mobor Saled US A Inc

When it's summer and bumper to
bumper on the freeway, wouldn't
it be fun to drive beyond the pave-
ments end?* Oron a winter morn-
ing, to beat even the snowplows to
your favorite ski mountain after it
snows all night?

If it's all-season fun you're
after, Tercel 4WD Wagon can take
you there. It lets you shift from
front-wheel drive to four-wheel
drive —on command — without
stopping. It gives you six speeds
forward — including an overdrive

for extra efficiency, and a unique
"Extra Low” for maximum 4WD pull-
ing power. Plus, it'll carry 7 sleeping
bags, 4 pup tents, 2 camp stoves,
and a guitar with room to spare!
The Tercel 4WD Wagon: tough
as a hiking boot, practical as a
backpack. It's not only the roomiest
of all small 4WD wagons, it delivers
the best mileage of any four-wheel
drive you can buy — 42 Estimated
Highway MPG, 32 EPA Estimated
MPG!** (Not to mention Tercel
4WD Wagon was named "Car of

OH WHATA FEELING!

the Year” by Off Road Magazine )

Is it fun to head for your desti-
nation in a new Tercel 4WD Wagon?
Fun? lt's a blast!

*For rough-road wse, Installation of the optional
Chastis Gravel Shields & recommended
**Remember compare this estimate to the EPA Es-
timated MPG of ather 490 vehjeley with msnos)
transmisshon. You may get diflerent mibeage de-
pending on how fast you drive, weather conditions.
and 1rip length, Actual highway milesge will prob-
ally be less (han the " Highway Estimate

BUCKLE UP=ITS A GOOD FEELING!

THE NEW TOYOTA TERCEL 4WD WAGON.
"DESTINATIQN FUN _!"



SOFT PAI FILTER, Mt

Warming: The Surgeon General Has Determined . o cigarene by FIE method

That Cigarente Smoking Is Dangerous 1o Your Health Catmpetitive 8t kvels reflect isther the Dec ‘R FTC Report of FTIC method
NOW THE LOWEST OF ALL BRANDS

Lowest Tar 100's
Soft Pack

SOOI siybren|n
LIHAN 5mg

The proof is all around us.

[ CONFIRMED BY THE LATEST U.S.GOV'T, REPORT ON TAR |




