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Buckbe up—for life!

Without Isuzu, it wouldve beenadark day
in Searchlight, Nevada.

There's never exactly been a giant list of recrea-
tional activities available to the residents of Searchlight.
Whittling was very big a couple of years back, but it
wasn't always easy to find a good piece of wood.

Still isn't.

When it came right down to it (and that happened
a lot in Searchlight) watching movies at the local
theatre was about it. With a capital “I' That and watch-
ing the road for the Isuzu truck that delivered the films.

When a town was as anxious for movies as
Searchlight, the delivery man couldn't afford to
be anxious about his pickup truck. It had to be
reliable. It had to literally make the grade (a 22
mile one at that) around Baker way. A grade that
forced 18 wheelers into low gears and high

radiator temperatures. The Isuzu also had to make
the grade between El Centro and San Diego. A place
so nasty, there are four places to stop and replace the
water and coolant for a truck's engine.

Whether it was trudging through flash floods at
Parker, or passing up the fella's that didn’t make it
through the Cajon Pass, Movie Delivery Service had
their headlights confidently aimed at Searchlight. They
realized that if their Isuzu failed, they failed. And
that'd mean a whole lot more whittling by the town's
residents. It'd be a dark day in Searchlight,
indeed.

The good news 1s that the [suzu never failed
to deliver a movie. And that fact itself would've
made a dam good adventure film.

Isuzu, Our wheels are always tuming.

- m -“. " :
- = a g L J

s

T - o

e -

1ISUZU PUP trucks starting from $5,775 manufacturers suggested retail price PO .E. excluding tax. icense, transportation




Unfortunately, if the telephone you buy today
isn't a Panasonic, it may be out of date tomorrow.

If it lasts that long.

Choose a built-in answering machine. Speaker-
phone. Built-in dialer. But choose carefully,
because it's built to last. After all, it's a Panasonic.

MNow you can buy your own telephone, 5o its important to
buy the one that’s right for you.

On one hand, you don't want to spend too much for a
phone, Or buy one that does more than you need. On the
other, you don't want to spend too little. Or the phone may
become out of date in a few months. If it lasts that long.

Let Panasonic help you reach the right decision. We
have the right phone for you. And the right price to go

with it. No matter what your needs or budget.

Choose from phones with answering machines built
in. Speakerphones that let you talk without holding the
phone. And phones with automatic dialers. And most of
our phones are compatible with alternate long distance
services, Such as Sprint® and MCI.

Whichever Panasonic telephone you choose, it will
have one thing in common with our entire family of
phones. Panasonic dependability.

And should your phone ever need service, we have a
nationwide network of service centers.

Panasonic telephones. They won't be out of date to-
day. Or tomorrow.

Speakerphone. Dialer. And answering machine. Even lets you call in for
miessages. Withouta remote device. From any push-button tone phone.

KX-T 2425

This phone remembers 28 numbers. And will dial them for you auto-
rmatically. Even redials a busy number. Up to 15 times in 10 minutes

KX-T 2130

This slim-line phone has an automatic dialer Call family, Friends
Emergency numbers. Up to 16 digits long. At the touch of a button

KX-T 2203

ESprint i a registered servioe mark of GTE Sprint Communications Corg

This phone lets you connect two incoming lines. So you can put
your first call on hold, while you answer a second. Also has an
automatic dialer

KX-T 3203

This Ofne
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Panasonic.

just slightly ahead of our time.




THE MICHELIN XA4 ALL-SEASON TIRE CAN HANDLE
JUST ABOUT ANYTHING THE WEATHER CAN THROW AT YOU,

But thern again, the XA4% a lot of tire

mmucﬁmsom 2.1 RIDING ON YOURTIRES.
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gasoline
in back.

Havoline Supreme’s formula blends nine
additives with highly refined base oils.

It helps protect against friction, wear and
harmful acid, sludge and vamish deposits.
It also helps save gasoline.

All Havoline motor oils exceed tough
API-5F requirements, and Havoline Supreme
10W-30 and Havoline single grades exceed
the API-CC requirements for diesel engine
oils. For high performance engines, there's
SF/CC rated Havoline Super Premium High
Performance 20W-50,

Get the Havoline that's right for you, and
get proven protection you can trust,
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i A super magnificatign of Micfogrit scratchji

'_I'here A AIVCELELT “. " and scoring vital pjston bearings. :
In your motor oil.

Microgrit—the dirt youy s %.
can't even see. In yester-j§ z W i I Wy
day’s engines it just e - b

went along for the ride. But today’s

engines are smaller, harder working g

and Microgrit is leaving its mark.
Scratching, scoring, grinding S

away at bearing surfaces.”

Your engine won't tolerate it.
Why should you?

LEETH

Finally, an oil filter for today's
engines. The Lee Two-Stage Maxi-
filter. In lab tests, the Lee proved so
effective at cleaning oil, it even trap-
ped particles to ten microns. That's
one-fifth the width of a human hair.
That's protection. That's clean oil. &%
Get Maxi protection for today's [
smaller, harder working engines!
with the filter that lives up
to its name. [
Lee Two-Stage Maxifilter. |

TRAPS MICROGRIT

FOR U.S. AND IMPORT CARS.




HARDWARE

TOOL VALUE

Master*
MECHANIC
Propane Torch

Sodid brass burner assem-
hly with dispesable propeane
cylinder, ideal for soldenng,

thawing pipes, even start

ing charcoal! But hurry!

anly while supplies last, at
participating True Value
Hardware Stores.

" @ 649

HARDWARE

VALUE
OF THE MONTH

Scotchgard
16-o0z. Fabric
Protector

Guards fabric, coats,
outdoor gear, auto

upholstery from water &
stams, But move fast! Offer
good from Sept, 20 only
while supplies last, at
participating True Yalue
Hardware Stores,

2 REBATE
(it A
VO bty by

344

Thers are more than 6000 True Velue
Hardware Stores and Home Canlers in
50 states. Look under “Hardware™ in the
Tellow Pages

Ofter good from Sept. 10 |

EDITOR'S
NOTES

ile we generally don't
publicize bacchanalian
pursuits of staff members,
we think it's worthwhile re-
porting on this wine tasting.
The third hand, at right, is
that of a new robot demon-
strating how it can hoist a
delicate. wine-filled glass
without spilling a drop. The
robot is in Matsushita's
brand-new line of Panarobo

robots and is designed to Takeoka, Elkm and Panarobo say ‘“Skoal!”

perform delicate tasks with

chemicals without creating chaos. Other Panarobo models appear in this
month's Technology Update (page 128). Science Editor Dennis Eskow
claims that he and Keiichi Takeoka, president of Matsushita of America,

were almost as skillful as the robot in hoisting filled glasses. . . .
| elegant simplicity of Shaker furnishings and architecture has a constant

'

know that

vanity plate lets you
prominent MNew York attorney.

z

gs'_.,—.:-ué'wm.._ah .

it's an Edsel—what else? This one
comes from Old Greenwich, Conn.

The

appeal, no matter whart the current
decorating fads may be. PM went
back to the source—Mt. Lebanon,
MN.¥.—for the projects that appear
in Create A Room In The Shaker
Tradition (page 104). Mt. Lebanon
is the site of the first incorporated
Shaker community (1787). The de-
signs, as you'll see, have survived
two centuries very well. . . . Vanity
plates—those auto licenses that
spell out words or messages—are
the hest reading on the road since
the demise of Burma Shave signs.
They can be a proud statement of
one's profession—Ilike the 1 FaaMm
message on an Chio car | saw in
Florida a few months back. Or sim-
ply a clue to one's profession: sus
roena on attorney Jeffrey Bern-
bach's car gives you an idea of what
he does in New York. You might |
even want to confirm that you're
driving an epse. as Jim Abbott
{shown with grandson Glenn Price)
does in Connecticut. 've learned |
that wvanity plates have become |
available in every state. so if you |
want to flaunt something, now's
yvour chance.

el
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Cireat Taste

with Low Tar,
That'’s Success!
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DURACELL
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P So over the vears, we've kept trying to
find ways to improve them.
The result: Today's
DURACELL batteries
last up to 20 percent
longer than the ones we
made just three ago.
And we'll go right on
improving them,
Because on that score,
we have a one-track mind.
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LETTERS

TO THE EDITOR

From one, many

In your June '75 issue. you published
an article on making a colonial cup-
board (Make This Colonial Cupboard To
Display Your Best China. page 102).
The plans were s0 complete and easy to
follow that 1 adapted the measure-
ments and technigues to build not only
one cupboard, but enough other pieces
in the same style to furnish a whole
new room we recently added.

In addition to the cupboard and the
combination roll-top desk and wall unit
shown in the photo (right). | made a
second straight cupboard, a matching
comer cupboard and a console for our
TV set. Thank you for such an inspira-
tional project.

G.W. MELHERT
BRAMPTON, ONT

We're glad the design proved to be
so adaptable. For others who may be

interested. photocopes of the article
are available for $2.50 postpaid from
Popular Mechanics, Box 1014, Radio
City Station, New York. N.Y. 10101,

Star wars pro and con

| was sorry to see PM tumed into a
forum for such blatant military propa-
ganda as that expressed by Edward
Teller (Bringing Star Wars Down To
Earth, page B4. July '84).

Teller's entire career has been as a
developer of, and apologist for, weap-
ons of mass destruction. He would have
us believe that we can engage in nucle-
ar war and still look forward to next
month’s PM in the mail.

GRANT BLIRNS
FLINT, MICH

Edward Teller's article was like a
breath of fresh air. His concept of
basing a deterrent to war on defensive,
rather than offensive, weapons is cer-
tainly the only way to avoid a nuclear
nightmare.

As he so rightly points out, "Two
camps armed with swords are apt 1o do
more harmn than two camps armed with
shields.™

JOE WORRALL
BON LOMOND, CALIF

Two votes for Terraplanes

In your June "84 Letters column (page
&), you explained how it was Fords, not
Terraplanes, that won all those races
back in the *30's. That may be. but just

let me tell you this. My dad and | rebuilt
a '35 Termaplane convertible and it
would blow the doors off any Fords
around. | wish I still had it today, but we
finally had to give it up during the war
years because you couldn't get any gas
or tires for joyriding,

TOM CROTTY

BEECHER, ILL

Fords may have won the Pikes Peak
Hillclimb in ‘34, but they never came
close on the Mourt Washington run in
New Hampshire. There it was Essex
Terraplanes all the way.

LT. HORSTMEIER
PASADENA, CALIF

No squawks for squawker
I'd like 1o express my satisfaction after
having built your squawker car alarm
(PM's Morse Code Auto Alarm: Build
The Name Caller. page 76, Jan, '84).
I'm pleased not only with the way it
functions, but also with the flexibility it
gives the user—the various cutoff op-
tions, the delay and no-delay taps and
of course the personalized beeper code
that tells you instantly if it's your car
that's being broken into. It's a great
idea.
MICHAEL J. CHAMPAGNE
CUMBERLAND, R

Better 3-D pictures
I've been interested in 3-D photogra-
phy since the early '40s and enjoyed
your article 3-D: More Thrilling Than
Ever (page 72, June '84). 1 have a
couple of suggestions for those who
wish to make 3-D pictures. Have your
photos printed wallet size because the
on-center spacing between the two
prints should be no more than the
distance between your eye pupils.
When photographing wide scenes,
such as the Grand Canyon. it's best to
move sideways 3 to 4 feet. not just a
few inches, o take the second picture.
Some of the foreground detail may be
lost, but you'll get a better 3-D separa-
tion of distant elements.
ROBERT H. GENTRY, M.D
KNOXVILLE, TENN

Rustproofing tip

In your otherwise excellent Car Care
Guide (page 103, May '84), you sug-
gested that readers finish off their
bodywork repairs by applying under-
coating. | must point out that a far
better choice is rustproofing com-
pound. Undercoating is primarily a
sound deadener and has very limited
rustproofing qualities. It hardens with
age and eventually flakes off.

A true rustproofing agent. such as
our Car N' Farm product, is designed to
remain pliable, won't chip. fake or peel
off and can provide indefinite protec-
Hon against ruest.

EEN ¥AEGER
YEL CO
PEWAUKEE. WIS

Workbench kits do exist

I was very interested in the Shopsmith
workbench kits you reported on (PM
Looks At A Workbench Kit. page 151.
June "84). Unfortunately. your author
didn't do his homework or he would
have discovered that these kits have
been discontinued and are no longer
available. What gives?
CARL CARLSEN
SANTA PALILA, CALIF

Although the kits are not listed in the
Shopsmith catalog. they are available,
Shopsmith is alerting its dealers to this
fact so there should be no further
misunderstanding. .

POPULAR MECHANICS ® OCTOBER 1984
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Toug

to beat.

Ford’s tough Ranger 4x4 is
the small pickup more people
team up with than any other.
For '85, this Ford best seller*
adds the performance of a new
fuel-injected 2.3L four.

"My Ford Ranger & Me"

dirt bikes plus a week-
end’s worth of gear!

When you're head-
ing for the high country,
you want to get away _ -
fromitalina e
pickup that's
tough, but not
too tough
to handle. f:"‘*
Fun to drive,
easy to park
and maneuver, 3
with room for a couple of

,. -, If this sounds like your
¥ kind of fun, the
! ‘11} \ tough Ford Ranger
v is r kind of
p—with the
it most powerful V-6
G 577 in any small truck. ..
4 ' the extra performance
of a new £.3L fuel-
injected four!

Only in a Ranger r‘\ _
Only Ford Ranger“_ \

gives you the comfort

of a cab that’s wider than | \

other small pickups...an

optional payload of 1.765

Ib....plus double-wall
box construction. And
Ranger 4x4 has Fords
unique Twin-Traction-
Bearn front
suspension
to smooth
yourway. ..
plus Fords
proven
four-wheel
drive to
keep you
rolling
when the
going dets
tough. A
S-speed
transmis-

standard.

You can't tearm up
with a tougher truck!

Quality is Job L.

This isn't just a
phrase, Its a commit-
ment to total quality,
which begins with the
design and engineering
of our trucks and con-
tinues through the life of
the product. And the

sion comes

h team

\1{' _I : ’@___:l

commitment continues
for 1985, Ford is deter-
mined to build the finest
trucks in the world.

Lifetime Service

Guarantee

As part of Ford
Motor Companys com-
mitrment to your total
satisfaction, participating
Ford Dealers stand
behind their work, in
writing, with a Lifetime
Service Guarantee. No
other car companies’
dealers, foreign or
domestic, offer this kind
of security. Nobody. See
your participating Ford
Dealer for details.

* Based on most recently avalabie MY

rmanufacturers reported retail defrveries

FORD RANGER
AMERICAS TRUCK 4%



Get it together—Buckle up!




BILL HARTFORD

IMPORTS &
MOTORSPORTS

Gone racing

Some motorsports  months
| vou wish you could be at a half

dozen circuits at the same
time. July was like that,
Meadowlands—By race day
we knew the circuit well, hav-
ing been driven around on fast
laps in the PPG Fiero pace car
by several CART drivers. The
inaugural U.S. Grand Prix on
July 1 brought big-time auto
racing back to the New York
area—to stay, we hope. Fans
who braved the downpour
early in the day were treated
to Mario Andretti drying out
the track with his speed.
Daytona—This year's Fourth
of July Firecracker 400 saw

been there for the July 8 Cam-
el Continental. The Holbery/

IMSA GT.We'll risk NY. 17
speed traps to be there for the
New York 500 Sept. 28-30.
Dallas—The battle for the
World Driving Championship
visited Texas for the first time
and a packed fairgrounds saw
Keke Rosberg win in the Wil-
liams/Honda Turbo VE.
Brands Hatch—What a day for
Miki Lauda! He won his 22nd
GP tying the record for GPs
run (151). And, in winning the
British F1 race, he became
highest scorer in GFP history.
Mid-Ohio—There were no
crowds at this beautiful track
on the 25th—just resident
Richard Petty win his 200th goldfinches feasting in the
| NASCAR Grand National at a thistles, oblivious to our trying
speed of 171.204 mph. And, /Al Unser, Sr., ";ﬂ“}t“""’ﬁ m“ ready for 0 VW's new Golf and Jetta,
watching King Richard edge Wesdowlands, - By the time the VWs are on
out Cale Yarborough for the sale {in Nov.) a lot of fans will
win was the President of the United | chief following the race. have enjoyed this circuit,
States. The country's Commander in | Watking Glen—They're racing again at It's going to be a record year for
Chief became Petty's honorary crew | the Glen and we wish we could have | motorsports attendance.

Racing of a Overboard for Jags available just this year: a replica from
different stripe It sounded like a great idea for a change | British Motor Cars, Ltd. The owner-built
of pace: a weekend of boats instead of | sports car can pass as a '52 XK 120
cars. The Newport. R.l. Yachting Cen- | unless you're a master at distinguishing
sheet metal from

|
. o I
- i s | ter was chockablock with a different | hand-rubbed finish on
i’ Ll | kind of performance craft—slim. slid- o

ing-seat rowing shells; single-seater,
mini Twelves (see Sailin’ =
Small!, page B0, Aug. '84) and
a fleet of other fuel-efficient
= little hulls. The North Ameri-
P can Small Boat Show saw a great
gathering of trailer sailors and car
toppers, and it had my undivided
attention until the Jaguars started
rolling into town. Little did | know that
Yellow and black are the colors of | Newport was also hosting a whopping | yx 1205 a replica from British Motor Cars.
Renault/jeep Sport. The trim on this | Jaguar festival over the Memorial Day

white off-road racer tells you that Jeep | weekend. The cats were everywhere, | luster gel-coat on fiberglass. The repli-
is on the trail with its latest vehicle. The | purring along Thames St.. prowling the | ca runs on Pinto, Bobeat or Mustang 11
XJ Cherokee Sportwagon with its 250- | waterfront and stalking my determina- | underpinnings with either Four V& or
hp V6 is running in the High Desert | tiontokeep it a boating weekend. Butat | V8 power, and your choice of stick or
Racing Association's new Class 12 | first sight of an absolutely pristine ‘52 | automatic.

events. Don Adams is the pilot of the | XK 120 | knew | was on a busman's We were impressed with the assem-
often-airborne XJ; he's in charge of | holiday. The 120s 1 saw were the real | bly manual from BMC (100 Sonwil
four-point landings that are cushioned | thing. all very rare and. happily, in the | Industrial Park, Buffalo, N.Y, 14225),

Jeep Cherckee Is set up for desert racing.

by 18 shock absorbers. hands of owners who know how 1o keep | and the fact that you can carport it for
Watch for it in the sky near you, | corrosion at bay. about $10,000. It's better than a boat
desert racing fans, Another version of the 120 became | any day, P

BelyAdams Parsche won the |
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Now, Quaker State comes
in clean, easy to pour plastic bottles.

Exclusively.

That Quaker State quality
America has trusted for over
70 years now comes in the
most convenient containers
you can buy They're a cinch
to open, pour and reseal.
That means if your oil is less
than a quart low you can
top it off and save the rest
tor later

Quoker State’s leading
motor oils are refined from
100% Pennsylvania Grade
Crude. So now you get 100%
Penn-Grade protection. And
0% mess

Best of all, it's mode to
cost you nothing extra

And it the new bottle isn't
in your store now, it'll be
there soon.

Today you need an oil this good in a package this good.




RAY HILL

ALL
OUTDOORS

Sleek motor home

Winnebago is getting away from the boxy look in motor homes. Its new Elandan
madel, available in 28-, 31- and 34-foot lengths, features integrated automotive-
type styling with a more aerodynamic 40 rake to the windshield. The improved
aerodynamics increases fuel economy from the 454-cu.-in. Chevy engine so that it
can now achieve 9 to 10 mpg as compared to the former 6 to B mpg. Another new
feature for a Class A motor home is the design of the passenger door. The front end
is designed like a truck's, with a steel substructure attached to the chassis for extra
strength

The large windshield is mounted in steel, not fiberglass. Steps are mounted
inside the door frame and the batteries are mounied in the stepwell for an
additional measure of security. To prevent leaks, the water and holding tanks are
now seamless—molded of ABS plastic, Also. there is extra thick insulation
installed in the roof. sidewalls and tail cap for quieter running and better heating
and air conditioning efficiency.

Back-yard-built boat
Frankly. we can't think of a more chal-
lenging build-it-yourself project than a

30-foot high-performance offshore boat
designed to handle speeds of 50-plus
knots.

So. if you're in the mood for a good
.| challenge, check out the plans for the
Bandido from Glen L, 9152 Rosecrans,
Bellflower, Calif. 90706; (213) B630-
5258. Building options include epoxy
cold-molded wood or one-off fiberglass
in several variations. These include
high-tech C-Flex, PVC foam or balsa
sandwich core, plus more exotic tech-
niques. Power options include surface
propeller drive units, outboards, 1/Os
and V-drives. Hull design is a full length
deep-V. while the keel features a ra-
diused bulbous section for a soft ride
and smooth turning. In all, this project
offers a mighty challange for the home
builder.

[: - ol
iR ]

The ultimate challenge for the do-lt- -
uﬂmarﬁm—pedwmeuﬁﬂmmm.

Awesome outboard

Want a bigger outboard? How about
the most powerful production outhoard
ever built? Two brand new blasters are
available from Evinrude, both devel-
oped from their Formula | racing motor.

Using what are essentially two Vds
stacked into a single cylinder block. the
2-stroke, 90 VB motors each displace
220 cu. in. (3.6 liters) and employ loop
charging. Loop charging is a highly
efficient method of combustion and
exhaust scavenging which enables en-
gines to improve both their fuel econo-
my and their performance.

Model 275 pumps out 275 horsepow-
er at 5.500 rpm. which is really crank-
ing for an outboard. For the real speed
freaks, there's the Model 3.6 XP. Evin-
rude hasn’t vet released horsepower
figures for the XP. but it'll be higher
than 275. as XP stands for extra perfor-
mance. Standard features of both en-
gines include variable ratio automatic
oiling, 35- amp. alternator and dual-
stage cooling. Full throttle rpm range is
5,000-6,000 rpm, and the motors have
a .57 gear ratio for use with V& props.
Get outta the way!

Multipurpose
security
padlock

If a security lock can
make it in The Big
Apple, it can make it
ly Impervious to apvwhere. And the
Wy ype shwse.. ok protecting more
bicycles in New York City than any
other is the vinyl coated. U-shaped
padlock by Kryptonite.

The newest model, Kryptonite-4, will
stand up to assaults by 42-inch bolt
cutters, hacksaws, hammers and chem-
ical freezing agents. And while you'll
find it used mainly to protect bicycles,
it's also ideal for any number of security
jobs. Awailable in five sizes ranging
from 4 x 9 inches to 7'/z x 14 inches. the
Kryptonite-4, with its Ace key locking
mechanism, can be used to securely
fasten fence deors, lock accessories to
your RV and hitch up garden imple-
ments and car and boat trailers to poles
so that your possessions don't leave
home without you. PM

Lock ks practical-
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ITPULLS MORE THAN
ITS OWN WEIGHT.

A Kubota tractor has lots of pull. It pulls a
rotary tiller, disc harrow, front loader, box
e scraper, mower, cultivator, plow and more
than 40 other matchmg tools.

' Of course, not every Kubota tractor
pulls every one of these implements. But
with the widest selection of tractors under
40 hp and matching implements, you’re 4
sure to find the combination you need.

Whatever that is, Kubota tractors and
implements are made for each other.
And our implements work even harder

because of the special features built into our
tractors. Like a fuel-efficient diesel engine.
LFUur—wheeI drive. Power steering. Three-

point hitch with position and draft control.
On some models, shuttle-shift.
| Stop by your Kubota dealer. He can tell
you all the reasons why Kubota tractors

and implements pull ahead every time.

Tractor Models HF CYL Choice of Transmission
B5100 12% 2 Standard
B5200 13> 3 Standard
B6200 15* 3 Standard
B7200 17+ 3 or
B8200 19> 3 Hydrostaric

FTO HP
L1235 19 3 Mechanical shuttle-shift
L.245 HC 21* 3 Standard
L275 23 3 Mechanical shuttle-shift
L305 26 3 Standard
L345 20 4 Standard
L.355 S8 20* 4 Hydraulic shuttle-shift
L3750 36* 5 BxBor
L4150 40~ 5 Hydraulic shuttle-shift
*Manufacturer estimate ’

“KUBOTR

i Nothing like it on earth:



WHAT SOME STORES mrs_'
MAKE YOU GO THROUGH coe s
JUST TO BUY HARDWARE. READERS

Finding the
hardware section in
most stores is frustrat-
ing enough. Finding
the items you want
can be even worse.

But when you
look for hardware in
a Sentry Hardware
store, you won't get lost among women's apparel and children’s toys.

Instead, vou'll get all the ieip you need from people who
work with hardware every day. o

They can show you where to find what
you want, and give you helpful advice that can
save you time and money.

Next time you need hardware, shop SENTRY.

Sentry. The difference is easy to see. Where hardware isn't a sideline.

Check the Wrllow Pagrs under Hardware for the Sentry tsore neareu you Sesery Hirdware Corporavon, Clevelind. Ohes 44111 Merchandse thown m | |
@ this: pedvertiemens 5 seslable irom partcopavisg dealers cmly Offier uperes Sovrmber 1 1954 AJ Seniry dealers cwn thor ows sores. They sclon deer
meerchandne amd act their oae gricon. There mag be visatom i geodets dvadable quanmnes snd prces i nde dual wore

| VERMOMT =
"A:AMEHICAN

42" x 62" Window Insulator Kit W
w/25% Instant Rebate (21e04) F 4,5;&;5;1;!5;“
You Pay $2.63

npd"
War
4 MUl 10° x 25"

Laminate clipping between both pleces of
self-stick plastic and trim with'/«In. margins.

| Self-adhesive plastic sheet (available at
houseware and hardware stores) larni-
nated to magazine clippings preserves
them for shop use. Cut two pieces of
plastic to rough size with scissors or
knife and straightedge. Sandwich clip- |
ping between two plastic panels. Trim |
and punch a hole for hanging.
— Wayne Rivers and Rosario Capotosto |

Entry Lock
(4oaEx3Cr: §9.99
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The leading edge in
‘electronics technology

Explore exciting new home-study training
programs in electronics-from

microcomputers to robotics-with

equipment you build and keep.
ROBOTICS: NTS has a new training program that
teaches you both analog and digital skills as related
to process and control technology. Start with basic
elements, advance to principles of industrial elec-
fronics, microprocessor troubleshooting skills, then
progress to fundamentals of mechanics and robotic
applications in industry. Learn radio control, fluidie,
prneumatic and servo-mechanisms, as well as com-
puter interfacing and robotic programming. Your
course includes training and test equipment as well
as the fantastic HERO-1 robot. He moves, talks,
picks up objects. He's programmable, with memaory,
A The maost exciting training ever offered in a home
| study program.

MICROCOMPUTER
CONSUMER ELECTRONICS/VIDEO SYSTEMS: PROGRAMS:
Courses feature state-of-the-art test equipment, the Master Course includes
NTS/HEATH System 3 advanced Color TV set, the the NTS/HEATH HNB9A _
NTS Compu-Trainer, lessons and current texts. h;hcmcuﬂmput:,[ f::jatwtmg ”1’?"&3';‘;5 - A—
) storage, “smart” video terminal, i B350
OTHER PROGRAMS OFFERED: Auto Mechanics, and 48K RAM memory on board, (expandable). Training
Air Conditioning/Solar Heating, and Home includes computer fundamentals, thorough coverage of
Appliances. semiconductor devices and digital logic circuits,
Simulated TV Recapiian microcomputer programming and software. Catalog
) describes in detail all equipment furnished, projects, lessons
NTS training emphasizes and texts.

hands-on experience with
the kind of equipment you'll
often find on the job. You
learn by assembling, step-
by-step, equipment that
meets highest industrial
standards. And, depending
on the NTS program you select, you can earn up to 30
CEU credits for successful completion. NTS has taught

Lise e mail-in cord or B out and maill i coupon. indicate the fleld of your choice. (One,
anly plasss. | FREE full color callog will ba sanf fo you by redum mail

:_NlTrﬂﬂ.hL TECHNICAL SCHOOLS Drapt 201 - 104
4000 South Figueroa Street, Los Angeles, CA 90037 |

Please send FREE color catalog on course checked below

: [
|

¥ : : OO0 Robolics oc ter Electronic
md:::itnal skills for over 7B years-a record that has no | o Dl!llrll Electranics nw:ﬂpumr nmgmn - ]
b | O Auto Mechanics O Home Appliances |
NO OBLIGATION : O Air Conditioning/Solar Heating I
=NA | e —
TECHNICAL | e |
| City — Stabs __ |
TECHMNICAL TRADE TRAINING SINCE 1805 | Zip Code Prione | j I
|

Resident and Home-Study Schools | O Check if interested in G.I. information.
4000 So. Figuerpa St., Los Angeles, CA 90037 O Check if interested OMLY in classroom training in Los Angeles,

— —— —— ——— —— — — — — — — — — —
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PM GARAGE _

Sitting pretty

Because I'm now raising my third child,
I'm also on my third child restraint
seat—rthe first two seats just didn't last.
Had this sturdy, practical Bobob 2 seat
been available when | bought my first
one. | think I'd sull be using it. It
combines sleek European styling with
maximum comfort and safety for a
child. Well worth its cost ($150), the
Bobob's flat bottom doesn’t dig into and
ruin my upholstery. The seat’s padding
is attached with Velcro, so it pulls right
out for easy cleaning. A big lever on the
side reclines the seat and the five-point
harness is easy to adjust, hook up and
release, which encourages its use, The
seat itsell is made from high-strength,
corrosion-resistant matenals. It's im-
ported from the Netherlands by Z.B
Sales Inc., B01 Eastover Parkway, Lo-
cust Grove, Va, 22508 —W . H.

Stylish and clever, the Bobob 2's most important feature is that the kids love It

Flexible viewpoint

It's very easy to end up with a timing
light (or your hand) against a moving
part as you try to position the light on

the timing marks. | found a neat solu- |

tion to this potentially painful prob-
lern—a timing light with a thin head
and a flexible goosenack

You can twist the thing any way you
want to clear belts and accessories,
while keeping your hand safely away
from the action. The timing light hsts
for $137.50 from Amtest. 8202 West
ML Ave., P.O. Box 726, Kalamazoo
Mich. 49009 —FPete Warren

Numbers racket

Even some relatively simple underhood
jobs require you to undo lots of wiring
connectors and hoses, If you're like me,
you start wrapping numbered pieces of

| masking tape around everything. To

avoid a confusing jumble of adhesive

|l | and the painstaking process of clearly

marking masking tape. a new dispenser
made by 3M is the answer. It contains
10 rolls of thin tape numbered from
zero to nine, plus a cutting bar. Just
wrap the same number on each halfofa
wiring connector or both the hose and
its neck. Make up numbers past 10 by
placing two strips side by side. The
tape sticks well to rubber, plasiic and
wire. and replacement rolls are avail-
able. The dispenser is about $15 at auto
parts stores that carry the 3M line of
body repair supplies—Pere Warren

Numbered tape can help make labeling |
electrical connections an easy and neat job. |

Positive pressure

| ACCUMLUILATOR
|

TURBOCHARGER

TURBO-LLIBE
FEED HOAE

CHECK WVALVE E
f |

MAIN FEED LINE FLOW

FROM ENGINE ~

Turbo-Lube protects turbo bearings. seals.

Turbocharger fEilures most often stem
from the spinning turbine coasting to a
painful stop after engine shutdown,
when pressurized oil is cut off. Boda
Industries sells an oil reservoir that
keeps a supply of lubricant flowing,
Turbo-Lube's accumulator is charged
by the running engine, then dispenses
oil through a check valve when pres-
sure drops. Turbo-Lube model N-B700
sells for $47.25, plus $3.50 shipping
and handling, from Boda Industries
Inc., 125 W. 43rd St., Union City, N1
07087 —N.5S.M.
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Champion Copper Plus.
All Plus.No Fuss.

Copper alone does not make a
spark plug superior. That's why
Champion added more than
copper. We added the plus. In fact,
we added several.

We added design and techno-
logical improvements that allowed
us to lengthen the insulator nose.
Which vastly improved our plug's
fouling protection. We also gave
it a broader heat range, surer

e
L
"B
L
f
H-l
47

starts, and superior performance
in stop-and-go city driving.

Then we added the “plus-de-
resistance!' An exclusive Perform-
ance Guarantee: “If you don’t think
your engine runs better with fresh
Champion Copper Plus® spark
plugs, return them to Champion
within sixty days and we'll refund
your money.™

The next time you need a set of

(o

-
1y

superior spark plugs, don't just
settle for copper. Ask for the plus.
Champion Copper Plus. Get all the

plus, with none of the fuss.
*Orffer axpires Decamber 31, 1984, Aviation and
industrial plugs excepled

NOTHING
SPARKS
LIKE A
CHAMPION

©1984 Champion Spark Plug Company
Toksda, OH 43661

Us Is PREMILMN PERFORMAMNCE




W BOUGHT OUR
R00F, INSULATED
JRK BOOTS.




THIS JUST MIGHT PERSUADE

Subzero temperatures, waist-high snow-
drifts, and pouring rain have always been the ob-
vious reasons for uying a pair of Timberland*
work boots.

Now, however, they aren’t the only ones.

Because, at hundreds of stores across the
country, Timberland is sponsoring a big “Work-

mates” Sweepstakes that gives you the chance
to win some terrihic Black and Decker work
tools absolutely free.t

A 74 1% horsepower circular saw with
a combination blade. A dual-action sander that
combines orbital and straight-line fini
action in a single sander. A double-insulated jig-
saw. And Black and Decker’s brand new "
variable speed drill.

What's really nice is that you don’t have

THE REST OF YOU.

to buy an to enter.
But we have a feeling that
once you see our boots,

' youmight want to anyway.

To keep your feet
dry, we use silicone or oil-
impregnated leathers that
are waterproof to stan-
dards equal to the ULS.
Military’s.

To keep your feet
warm to temperatures
well below zero, we fll
our boots on both sides
and under the innersole
with several ]a:,'crs of
dense, closed-cell
nitrogen insulation.

Finally, to insure that keeping your feet
warm and dry doesn’t come at the expense of
]-:L‘cping them comfortable, Timberland boots
come with an exclusive ﬁ}ur-laver innersole,
glove leather linings, and patided leather collars.

Stop by a Timberland dealer to register
in the Timberland “Workmates” b“eepstai:es
And while you're there, why not try on a pair
of our boots.

That way, even if you don’t win anything,
you'll still come out ahead.

The Tiﬁ%ﬁﬂmwﬁm 03801

Registered trademarks of The Timberand C

ny.
T5weepstakes ends 12/31/84. Entrants miust be 18 or older Void where ]:lrnl'li!'litrd.

Available at: Open Country.



STEVETOTH

APPLIANCE

CLINIC

Help! My wife's Sears portable dish-
washer, mode! No, 587 7600614, serial
No. 1706574-1077. is acting up. and
she is threatening to buy a new one.
With the controls set on pots and pans
and normal temperature, the machine
will run through four cycles and then il
up with water and never go into the
wash cycle. The timer will run on
through the other cycles but the ma-
chine doesn’t drain the water, If you
open the door (to a cloud of stearmn) and

Dishwasher on the rampage

leave it open for 15 to 30 minutes to let
it cool down. then the machine qoes
right into the wash cycle and completes
the other cycles normaily.

I have replaced both thermaostat and
timer, and checked the incoming water
temperature (125° F) with a candy
thermometer. The Sears serviceman
said the main motor was bad, but that
doesn’t make sense. | know there is a
simple salution to this but Tean't fnd it
Any help vou can offer would be great-

ly appreclated—CGeorge Meister, Chilli-
cothe, 1l

I think the service people are proba-
bly right. It is very possible that water
has gotten in the main motor upper
bearing due 10 a slight leak in the water
seal. The water may have formed rust
in the bearing which puts a drag on the
motor and causes it to overheat. When
this happens. the temperature overload
in the motor opens and the motor stops.
When the motor cools down in 15 to 30
minutes, the overload again makes con-
tact and the motor begins to run again.

Frozen line on ice maker

I arm having a peculiar problem with the
ice maker in our 10-year-old Amana
refrigerator. model TMI18J. serial No.
AI0BO2527. Every so often the feed
tube for the water freezes. | have had
Amana repair service come o see
about the problem twice. They've re-
placed the water valve. the feed-
through tube from the back of the
refrigerator and the ice maker itself
Any suggestions?—V.C. Hoe. Sunny-
vale, Calif

It sounds as if your problem may be
with either the water line going 1o the
ice maker water valve or possibly in the
saddle wvalve which attaches to your
domestic water supply.

A buildup of calcium in the tubing
can cause the water pressure to be
reduced. Or, sometimes a piece of
nonsoluble material may be trapped
under the seat of the water fill valve,
causing the valve to seat improperly.
This. in turn, would cause the water to
drip past the wvalve and eventually
freeze the water in the fill ube w the
refrigerator’s ice maker.

To check the tubing, follow the water
fill tubing to the saddle valve. Tum the
handle on the saddle valve clockwise
until it seats.

Then, loosen and remove the nut
which holds the tubing to the valve,
Inspect the inside for any crustations or
foreign objects. If there is a builldup
inside the twbing, it would be advisable
to replace it

Mext. turn off the water supply to the
saddle valve. In some cases, you may
have to turm off the water supply to the
whole house, Once the water is off,
remove the saddle valve and disassem-

24

SUIPPLY LINE

Remove the tubing between the saddie
valve and the refri and inspect it for

foreign objects or sediment buildup.

ble it. Inspect it carefully and remove
any sediment found in the valve,

Also check the water ling where the
saddle valve was removed to be sure
the hole is unrestricted. After reassem-
bling the valve and turning on the
domestic water, open the saddle valve
and catch the water in a bucket. Let the
water run until it runs clear. Then. you
should close the saddle valve and at-
tach the tubing.

Note: A sediment-type filter installed
on the ice maker water-fill line might
help correct your situation.

Refrigerator freezes food

I have a General Electric combination
refrigerator/freezer, Model TC466VD,
that quite often freezes everything in
the refrigerator portion of the unil

What 15 wrong with it72—H W. Graves,
Qak Harbar, Wash.

It sounds as if your 1961 refrigerator
compressor may need to be replaced.
Over the years, the compressor may
have worn internally. Now it is unable
o compress enough of the refrigerant
to satisfy the temperature control in-
side the unit. The refrigerator has to
run and run to try to satisfy the control,
and thus freezes the food.

To help get a little more life out of
your refrigerator before you decide o
have the compressor replaced or buy a
new refrigerator, try cleaning the con-
denser thoroughly. To do this, unplug
the refrigerator and remove the bottom
grille cover. Use a vacuum cleaner and
a long narrow brush, similar to a bottle
brush., to remove whatever dust has
accurnulated on the condenser.

Most appliance parts stores sell a
condenser cleaning brush if you can't
locate a brush to do the job. Once the
condenser is thoroughly clean, plug the
refrigerator back in and make sure the
condenser fan motor is running.

SERVICE TIP
To remove burned-on food and other matter
that can clog holes in the cook-top burners of
a gas range, periodically remove and soak
the assemblies for several hours in a solution
of hot water and soap. Clean the bumer
surface with a stiff nylon-bristle brush. Clear
the burner holes and the hole at the base
with a stiff wire or pin. Then rinse and dry.
™M
Iy hanir @ problers with any appliance, sernd pour
question. along with the model and seriad mamboes, 1o
Appliance Clinic. Popular Mechamics, 224 Weast 57th
S, New York N Y 10018 Sorry, but letiers camnol
be answered individually. Problems of wide intonest
witl! bt dlscudsed 0f s edfesin
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A world of flavor in a low tar.

_ Low Tar
L ‘Enriched Flavor’
Kings & 1005%.

- oy ) 1
T - ? !

; U Vi

. ’ i - il L:J.

Warning: The Surgeon General Has Determined

That Cigarette Smoking Is Dangerous 10 Your Health. S EU PRy Forapp s
100's Men: 10 mg “'tar” 0.7 mg nicotine av. per cigarette, FTC Report Mar.'B4

100°s Reg: 11 mg '"1ar,” 0.7 mg nicotine




MORT SCHULTZ

CAR
CLINIC

I have a 1978 Pontiac Bonneville that
has a 301-cu.-in. engine. The choke
plate doesn’t close by itself, making
cold-engine starting difficult unless I
close the plate by hand. Two garages
can't find the cause. but they both
cleaned the plate and choke linkage.
Can you help?—Clair R. Stover. Belle-
fonte, FPa.

One of two conditions exists: The

Springtime in the Alleghenys

bimetallic thermostatic spring that
forces the choke plate closed is shot, or
the carburetor is warped and keeping
the choke plate open. In vour case. the
spring possibility is the most likely. |
doubt the carburetor is warped, so
replace the spring. Then. check all
choke, vacuum break and fast-idle ad-
justments. following procedures in the
GM manual or a general repair manual.

Rocked by a block

Last Halloween, the detent blocker in
the manual transaxie of my 1981 Plym-
outh TC3 Miser snapped and dropped
into the gearbox. It broke teeth off the
main input shaft, causing a mess that
cost £350 1o get fixed, Is there anything
! can do to prevent this expensive

damage from  recurming?—Jlames
Schnur. Manassas, Va.
“Anything” hopefully was done

when you had the transaxle fixed. No
ong admits that the original A-460
ransaxie was deficient. However, a
beefier blocker assembly, installed in
1984 Chrysler models, is being issued
to replace A-460 transaxles in pre-1984
models needing overhaul. The new
assembly has a thicker detenm spring
which should prevent the trouble wou
had last year

Be poised for noise

Between this month's and last month's
column, | encountered two noise condi-
tions | want to bring to your attention
The first concerns a 1882 Pontiac
Grand Prix equipped with a 3,8-liter VB
driven more than 50,000 miles. The
noise was a continuous clicking that
became more rapid as engine speed
increased. It came from inside the en-
gine compartment, but not from the
engine itself. The culprit was the air
diverter valve of the Air Injection Reac-
tion {AIR) system. Corrosion had eaten
through the steel pipe containing the
valve. That's the pipe that extends from
the air pump to the exhaust manifold,
The solution is to replace the steel pipe.
which costs $30 1o $50.

This problemn is common on GM
engines with AIR systems when they
hit 40,000 to 50,000 miles. Even if your
car exceeds the 50, 000-mile emissions

26

system warranty period when the noise
starts. ask yvour dealer to contact a zone
office to request free repair.The prob-
lem should not recur. since the new
pipe is stainless steel.

The second noise | came across was
on a 1884 Thunderbird It occurred
mainly on acceleration. but was also
heard at idle. The best way | can
describe it is a resonance. The cause of
this noise tumed out to be the heat
shield vibrating against the catalytic
converter. | sclved the problem by
removing and reshaping the shield.

Can't bear it any longer

We have experienced bearing failure
with the five-speed transmissions of
18981 and 1982 Toyota diesel pickup
trucks. The problem has hit us like
clockwork every 25.000 ro 3JI0.000
miles. Since these trucks are driven
30000 miles in six months, the situa-
tion is becoming very costly, The 15981
truck has had five new bearings; the
1982, one so far. It's our understanding
from speaking with other owners of
Tovota pickups and transmission me-
chanics that this is widespread. Do you
know anything about 7—G M, Bur-
nett. Bione Truck Service, Christopher,
I

The reason for the failure is quite
simple, The bearing orginally put into
these fransmissions was inadeguate.
So, In June 1982, a new elliptical bear-
ing that provides more roller surface
was issued.

This fact raises a rather interesting
guestion: If this improved bearing is
supposed to prevent failure, why are
the bearings in your trucks still falling

(Fleage tum 1o page 28}

on the bolt and reattach the nut. Now, drill
a hole in the rear fender liner to accommio-
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LOW-COST
LIFE INSURANCE
FOR YOUR CAR.

; -.F""

seven thousand.

And replacement engines haven't
gotten any cheaper, either.

So it makes sense to change your oil
and put in a new Fram oil filter af least as
often as your owner’s manual tells you to.

After all, a new Fram oil filter
_ e e *  doesn’t cost much.

o e A new engine does.

=4 e 2O : But, the choice is yours.
You can pay a little now,
Or a lot later.

Fram Division
Providence, RI 02916

@I.UED Automotive




CAR CLINIC
{Continued from page 26) Alphabet soup, second serving

apart? The answer is that Toyota is | 'l “":f':"m“' [Pgla ﬂgfcﬂﬁ Tip l;i: G:'[ lﬁ;i;l;dﬂigim-
depleting the old stock of bearings tions of cars (Car Clinic, page 14, Apr. "84)," writes
before making the new ones available. E:“LMM' Hﬂha;:“m:ﬁmmm
Make sure you get the new bearing if d J i 3

: ; story—how do Chrysler and Ford designate their
you have another failure by giving your | cgrep

dealer this part number; BO356-32011 Here's how—

Grease-free diet

A greasy film keeps forming on the Chmler Cﬂl‘p. l‘l?ﬂ! domestic dﬂlgmm""

inside windows, especially the wind- Cars cv E G H K |KC L M 5
shield, of my 1983 Plymouth Reliant,  eBaron New Yoker] Laser lLeB T o

Two Plymouth dealers have failed to o i o - G-?ém e I

correct the condition. Neither can they : - - -

explain the cause, Any sUggesiions?— Dodge 600 Claytona) Lancer | Anes (:E;-';;r Diplomat  [Caravan

W.J. Ross, Riverdale, Il

Yes—several. All car owners should Plymouth Caravelle Rediant Haorizon, | Gran Fury |Voyager
take heed. This problem can affect any Turismo
car or pickup truck rthat has interior

vinyl companents, if enly a vinyl-cov- | Ford Motor Co. (1985 domestic designations)

ered instrument panel.

A plasticizer is added 1o vinyl 1o keep Cars Erlka Topaz Fox L S Panther
it soft and flexible, and to prevent cold- Ford Escort, Tempo Mustang LTD Thunderbind LTD Crown
weather cracking. The plasticizer baoils EXP Victoria
off when it gets hot in the vehicle, and Uincoln Continental TouTt Cat
the vapor settles on the glass. Mark Vi

Manufacturers admit there is no solu- -
tion for the problem, but you can mini- | Mereury Ly Topaz Caped N Couger Qomrd
mize the condition by doing the follow- MG
ing:

whe "'nu huv 5 r..iIFﬁl

Look for the specially-marked 3M sandpaper packages.
Millions are out.

Each package has an on-pack coupon and a mail-in
rebate. The first gives you an immediate 50¢ off a Gillette
Atra® shaving cartridges purchase. The second gives you
a $1 refund by mail on the Gillette Atra razor
with proof of purchase

It's a smooth deal! Buy
America’s leading sandpaper—
shave $1.50 off Gillette's
best razors.

“Don't do it yoursedf without 3M:’

© “Atra” i 8 reg. rademark of the Gilleite Company m
1984, 3




If your household clutrers out of hand,
m to ia-Pacific—for creative solutions
to all kinds of storage problems.

You'l find them in “The Storage Book.” It's
full of ideas for making a place for just about
anything: books and albums, linens and
lugzzage, shirts and shoes and a whole lot
more. All designed to make the most of pre-
mium space, All easy and economical, too.

To get your copy of “The Storage Book,”
send just $2.00 to P.O, Box 48408, Dept. PM,
Atlanta, GA 30362. .

“The Storage Book"—just one of the ways
Georgja-Pacific helps do-it-yourselfers do
things around the house.
Because we're more than just
America’s largest building
products company, We're a
name you can build on.

EASY PLANS FOR EASY WAYS
TDSIORE AWAY Wm

il

b |

For the docarion of the Geongie-Pagfic Registered
Degler nearese you, call SO0 72882 mll
{except in Alasba and Haweri), fn Wineis, cal
FONI22-4400,
Contat Possbilities i 2 négmienad Sraddensan. of the Geonns - Pacilic Coqonation
Yo Can Busilel Om Our Name is 2 trademark of the Grogga Fadl Comomion

L ———— = You CAN BUILD ON
' OURNAME:

1. Leave the windows rolled down to
let vapors escape if you park the vehicle
in a secure location.

2. Wash vinyl once a month with one
part of a mild liquid detergent like Lux,
Ivory or Joy, mixed into 50 parts of
warm water. Rinse with clear warm
water and dry with a soft cloth. Caution:
Never clean vinyl with a solvent—such
solutions can be corrosive and may
leave the vinyl sticky.

3. Whenever you wash the outside of
the wvehicle, wipe vinyl components
with a damp cloth

4. Manufacturers suggest that you
clean windows with a household glass
cleaner. | find ammonia and water just
as effective. Remember that the longer
yvou allow film to remain on glass, the
tougher it is 10 get the film off the
windows

I've also encountered flm forming on
the outside of the windshield that
smears as the wipers work. This is
caused by liquid wax left on the glass
after it has been washed in an automat-
ic car wash. To avoid this condition,
clean the windshield after having the
car washed.

Clean wax from the wiper blades
with a 50/50 windshield washer fluid
and water solution or a 50/50 methanol

arnd water solution. Then, rinse the
blades with clear water.

Fair-weather friend

Two months after | bought a 1984 Ford
Bronco If, its V& engine began stalling
in wet weather. The engine slarts
promptly, but it stalls persistently un-
less it's sunny. The dealer can'’t pin-
point the source of the problem. Can
yvou help us?—Joel MacDonald, Hali-
fax, Nova Scotia,

Cuite possibly. There's a choke relay
on the right side of the engine compart-
ment that receives signals from the
microprocessor. In wet weather, damp-
ness causes it to short out. Have this
relay replaced,

The new one, which has no part
number yet, comes with a cover o
protect it from moisture.

If this does not solve the problem, ask
your mechanic to check all other elec-
tronic components for possible mois-
ure exposure. ™

DO YOU HAVE A CAR PROBLEM?
Just ask Mort abowr it Send your question o the
Car Clwue. Populsr Mechanis, 224 West 5#th S
Neww Yok NY HOIE Whike Jetters cannof  be
armwend ndivickelly, probiioms o are . af gesneral
iterest will Bes disetissed & the colurmn

SERVICE TIPS

® [f all else fails to rid a 1984 2 5-liter
GM engine of spark knock, install a new
FROM (part No. 1226809) in the elec-
tronic comtrol module. This fix applies
only to cars with automatic transaxies.
® Chrysler also has a cure for spark
knock that occurs under acceleration.
The repair involves 18824-1884 2.2-l-
Install a 1.5-inch vacuum reducer valve
(part No. 4275688) as called for in tech-
nical servica bulletin (TSB) 14-03-84.

B Ford warns that loss of power, misfir-
ing and rough running from 1984 Tempo
and Topaz 2.3-liter High Swirl Combu-

¥ [f you find water in the air cleaner of a
GM car equipped with a 1.8-liter turbo
enging, drill a 4-mm (V-in.) hole in a
lower rib of the air cleanar cover. Rafer
GM dealers to Buick TSB 84-6E-13.

B Honda has issuad a kit (Honda Control
No. 1786176) to prevent sparkplug foul-
ing in 1884 1.3-liter Civic and CRX
engines during short-range, low-spead,
cold-weather driving. Details are spellad
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HOW BF GOODRICH
MAKES SPORTS COUPES PERFORM:

THE INNOVATIVE RADIAL T/A 60H.

T -
=
e b 0
P e
.hr.q..--.l '.I‘,\ f'., -':"
e -
e b s e
S The Rad ! AT BOH—and -
; W IL"JHL * JH—were tlesicpricd -"‘.
specifictriefor outsiaonding con
performernce. Professionel test drivers
recerntly lested the Recdied T G0H on
unmodified foreign and domestic
sporls coupes. The resull: impressive
perlormance. The test vehicles
generated as much as LB12 g's during
lerteral aocelaration under dry road
conditions and as much as 0768 g5 in
the wel. bl io U mph dry stopping
distanoe was as low as 1DH leat, Most
importantly in auboeross and rocd
course evaluations, the tire provided
the cors with o hugh lowve! of
prediciability and contrad af th The speed-rated RHadial TA BOH and
firnit of erclhesion Hrrelieel AR A0H corer ermginescrocd weith
erclwerneced montericls cond lechnology

A. Specicr] reod rubber componncd
prronctes oisterredingg trereclion
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effesr s e dlent heanedlineg
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The BFGoodrich Radicl TAA 60H and
FReselier! TAA 7OH—r unicgue ecombinc tion
of advonced hancdling characteristicos

derived from the warld-recognized
Comp TAA*, raised while letter styling,
and the Europeon H speod-roating.
These lires are desigred to make sports
coupes perform

WE MAKE CARS PERFORM




NORMAN BECKER, PE.

CLINIC

HOMEOWNERS’

|
'Ridge vent retrofit reduces heat load

My ranch homne is about 20 years old. It
has a 80-fi.-long roof and the width of
the house is about 30 ft. The roof deck
is in excellent condition. but the shin-
gles need to be replaced soon. [ was
told that this would be the right time to
retrofit the roof with a ridge vent, which
would eliminate the need of running
the attic fan for hours on a hot summer
day.

Can you advise me on the feasibility
of this project and also if this is a do-it-
vourself job?—Wallace Reidiinger. Far
Hills. N.I.

From your letter, | assume you have
asphalt composition shingles on your

1 roof. These shingles generally have a
prqlect.ed life of 17 to 22 years, Yes, this
| would be a good time to install a ridge
| vent (a low-profile continuous louvered
opening that runs almaost the full length
of the roof ridge). Actually. anytime,
weather permitting, is the right time to
retrofit a roof with a ridge vent. The
installation is independent of the condi-
tion of the shingles. It is a do-it-yourself
project providing that you observe the
normal safety precautions when work-
ing on the roof.
I installed a ridge vent on my house
about 12 years ago. | have been living
in my house for 18 years, and found

1

that the ridge vent is very effective in
reducing the heat load during the sum-
mer months and minimizing the mois-
ture buildup in the attic during the
winter,

For maximum airflow through the
attic, the ridge vent should work in
conjunction with soffit vemts. If you
don't already have soffit vents, you
should instatl them when you put in the
ridge vent,

You can buy ridge vents at home
centers and lumberyards. One suppli-
er. the Leslie-Lock Building Products
Co., Box 723727, Atlamta. Ga. 30338,
makes ridge vents in interlocking 4-ft.
sections called Ridge Runner. They sell

' for $12.50 per section.

Noisy furnace fan

I have a problem with my forced-air
fumace. The cold-air return chamber s
right under the unit in the front. When
the heater is on and the fan is running.
there is a high fan noise. [s there any
way that | can dampen this noise?—
Hay J. Swensen, Eureka, Calif,

Fan noise is usually caused by vibra-
tions of the fan-motor assembly or, if
the return is inadequately sized, by air
rushing through the grille. Sometimes
it's a combination of both.

Since the louvers on a grille will
reduce the effective opening, try re-
moving the grille. If there is no change
in noise level. you've eliminated the
return sizeé as a problem. If the noise
level decreases. you will need a larger
return or a grille with less air resis-
tance.

Next, check the fan and motor as-
sembly. Resecure any loose sections.

You can decrease the noise level

from the fan and motor by lining the
blower compartment with a matted
fiberglass acoustic liner. The liner
comes in 'fz and 1-in. thickness and can
be glued to the sides of the compart-
ment, The acoustic liner is manufac-
tured by insulation companies such as
Owens-Corning and should be awvail-
able through heating/air-conditioning
contractors.

You can further reduce the noise (if
space permits) by covering the return
opening with a lined duct that has an
open end several feet away from the
fan compartment.

Auxiliary hot-water tank

Our domestic hot water is provided by
a coil in the boiler. a common method
which is inadequate when a large quan-
ity of hot water is wanted, since there
is no storage beyond the small contents
of the cod. Is there a way that a well-

SERVICE TIP

When insulating an attic, most homeowners
tend to overlook the area over the folding
attic staircase. This passage allows living
araa haat to escaps in winter and intensify in
summer. The Styro’Dome Corp. has devel-
oped a dome-shaped, insulated attic door
that fits over the stair opening. The unit,
which has a thermal resistance (R-value) of
13.25, costs about $189. It can be installed
in minutes, and is sized to fit the standard
folding attic stair with a rough opening of
25%: X b4 in. For more information, write to:
Styro'Dome Corp., Box 220, Yorktown
Heights, N.Y. 10588,

insulated storage ank could be con-
nected into the system and kept hot by
thermal convection from the present
furnace coif? Would any special precau-
tions or valving be required?—Edward
Caldicott, Huntingtorn, N.Y.

Yes to both questions. A tank will
greatly improve the effectiveness of
your hot-water system. The tank which
should have a minimum capacity of 30
gal. can be connected directly to the
hot-water coils. If possible, the tank
should be positioned above the coil
outlet so that the hot water will circu-
late between the tank and the coil by
gravity (hot water rises, forcing cooler
water dowr).

If. because of space limitations. the
tank cannot be positioned above the
coil. recirculate the hot water by using a
circulating pump. There is one big
precaution. There must be a relief valve
either on the tank or on the hot water
outlet pipe which is both temperature
and pressure sensitive.

A combination tank/pump assembly.
available through plumbing supply
companies, is called an Agqua Booster.
The 30-gal. unit lists for about $400,
although vou may be able to get a
discount. Instatlation is extra. ™

Do youw have 8 hoime-maintersince ar repair probiens?
Send & 10 Homeowners' Chinic, Popular Mechanics.
224 West 57th 51, New York N Y. 1XHS Leners
cannot be answered individially, but problems of
wide imterest will be discussed in the column. For
mare hne-repair and maintenance help, get PMs
Home Care Guide, $4.95 postpasd. Send pour arders)
1o Populer Mechanics, Box 1014, Radio City Station.
New York NY. 100100

3z
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“T want a kerosene heater
that’s more efficient.”
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“] want a kerosene heater
that’s cleaner burning.”
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T Fhe .revlutionary Toyostove
- Double Clean Héater makes
a clean break with the past.

This is the Toyostove™ Double CE&GN@I is a cleaner, more effi-
W Heater, the most advanced kerosene  cient healérdaryour home.

heater ever made.

. ould change your mind about
sene heaters. Because it makes

W%ﬂ‘hﬂﬁﬁ past in the

the only heater with fwo .

chombers. First, the bot-
ber burns most of the fuel,

giving off radiant heat. Then, the

remaining unburned fuel rises to

the top c%umber where it igni

for total combustion, giving off ™

odditional convective heat.

The daubIE{ﬁTnbﬂ_;oncept has
another benefit. This exclusive.de-
sign gives you precise control over
room temperatures. With the twist
of a knob, you can raise or lower
heat output so you're always just
comfortable. And you'll never waste
fuel by having your heater deliver
more heat than you need.

Toyostove is made by Toyotomi,
the largest kerosene heater manu-
tacturer in the world [20 million
heaters sold). Our commitment to
quality and innovation is the reasan
we're biggest. And because we're
biggest, we have the resources to
develop o breakthrough like the
Double Clean Heater.

It comes in various sizes and in
both round and hearth-style madels.
See a demonstration at your local
independent retailer.

Toyotomi America Inc., 604 Fed-
eral Road, Brookfield, CT 06804.



The stress-tested oil for
your high performance car.

' at 24-Hours of Daytona, USA.
‘vi at 12-Hours of Sebring, USA.
‘at Laguna Seca, USA.
o [oslvd at 24-Hours of LeMans, France.

Pentzol GT Pertormance Mator Ol has
heen stiesstested under the touaghiest
conditions o meal the challengas ol
loday s precision-engineered cars
Higher rpm  ngher crankcase
lemperalures of trbo-charged
enginesand the igh technology
OF electrome el et

Penmeol G Performance is specially
formulated in an SAE 20W-50 weight
Gxtra weight to meéet the Severe shass
high pertarmance cars put on ofl (G1
Pertormange & also availabbe man SAF
20W 40 weight.) GT Performance

‘v« at Brands Hatch, England.

provicdes supernior stress resishnee o
heat build-up, oo, and protects your
i with special cleamning, cooling.
sealing and lubrcating propergs.

Pennzol doesn’t just keep up with
the stress of today's modern engine
needs, 1t stays ahead. So you can
tdepend on he atest Peonzol state-ol-
the-arl technology o give your high
prrformance Car the quality protection
il needs

With all that testing behind it, why
Wbl o s sy other imtor ol

ST

HIGH TECHNOLOGY PENNZOIL

QUALITY
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side 15 to use the pressure washer wand
at a self-service carwash. But you can
do the job at home with a brush, soap
and a garden hose if a self-service
facility isn't available.

Using a soft brush, scrub the inside of
the wheel wells, the inside of the door-
mounting areas, the underside of the
front and rear bumpers and as much of
the chassis as you can reach. Rinse off
all of the soap with the pressure washer
or with your garden hose.

Make sure you don't knock off any
undercoating while you're scrubbing.
After the wash job, inspect the botiom
for missing undercoating or corrosion.
If you find bare spots, get rid of
any rust and apply an aerosol
rustproofer, Undercoating (a
thick sound-deadener) is less
critical—restore it if you like.

Soap it up

Once you've cleaned and inspect-
ed the nasty parts. you can trade in
vour coveralls for a swimsuit for the
rest of the job.

Don't use laundry or dish detergent
for washing your car since their grease-
cutting formulas can remove wax. A
general household cleaner, recom-
mended for use on painted walls. is
okay, but the best choice is one of the

_carwash product, mix ac-
cording to directions on the
label. Unless otherwise indi-
cated, use warm water, not
hot.

Never attempt to wash or
wax a car in the sun—a
cloudy day or well-shaded
area is best.

Before you begin washing,
have the garden hose stand-
ing by. ready to rinse. You

meant W be mixed with water and

rinsed off. The flushing action of a good
rinse is an important part of the wash
job. Use a garden hose for rinsing—a
bucket of water isn't enough. It's best
not to use a high-pressure spray wand
on the exterior but. if you must, keep it
well away from the car and use cold or
lukewarm water, not hot.

If you're using a household cleaner,
mix a solution somewhat weaker than
what is recommended for painted
walls. If you're using a commercial

can't allow soap to dry on the
car or it can cause streaks
and spotting in the wax (if
any) remaining on the car.

Begin by washing the roof.
Use a sponge or soft cloth
and rinse immediately. Then
move on to the hood or deck
lid and finally the doors,
fenders and quarter panels. Work
in areas that are small enough to
allow complete rinsing before the
soap dries. After a thorough rins-
ing, dry the car with a chamois
that has been waler-saturated
and wrung out. Keep wringing
the chamois as it collects water.
Wash tires and whitewalls with one
of the cleaners sold specifically for this
purpose. Use a stiff brush and follow
the directions on the product’s label.
Use clean, soft rags and a liquid glass
cleanar to wash the windows. To re-
move the film that accumulates on the
inside surface of the windows, use an
ammonia cleaner.

Surface spots

Check the vehicle's painted surface.
If there are bug or tar spots, use a
commercially available paint-cleaning
solvent to remove them. Follow the

directions on the label—not all solvents

carwash soaps sold in auto parts sSlOres. | Rinse each area of the car Immediately after It Is washed. Wash a small area at a
Make sure you get a product that is | time and do not allow the soap to dry, or It will leave marks on the paint.
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Speclal cleaners are avallable for tires and
for cast aluminum wheels. Use a stiff brush to
remove brake dust and grime.

are fully compatible with every type of
paint. Test in an inconspicuous place,
such as the door-mounting area. before
applying solvent to the exterior.

If the finish is lightly scratched or
spotted with material that cannot be
removed with solvent, you can proba-
bly clean it up with a little polishing
compound. Apply fine polishing (not
rubbing) compound to a small area with
a damp cloth. Rub only until the foreign
matter has been removed or the
scratch has disappeared. Don't overdo
it and don't rub on an edge or you'll end
up with a bare spot. Don't try to com-
pound areas larger than a couple of
inches across in this manner.

The polishing operation is next. This
is important because it beautifies and
protects the finish. While two- and
three-step polish systems are available,
there are many single-step products
that give excellent results. In fact, there
are a tremendous number of products
available and a couple of different ways
to do the job., For our purposes. we'll
use the term “paolish' to describe all the
types of paint-beautifying products that
are intended for use as a final opera-
tor.

The newest category of polish prod-
ucts includes compounds called poly-
mer glaze or protectant, This is the type
of coating the new car dealer tries to
sell you for upwards of $100. They are
now available in kit form from auto

POPULAR MECHANICS ® OCTOBER 1984

parts stores for $6 to $30. The higher-
priced kits include preparatory cleaning
compounds.

Polymers are shiny by nature. so
buffing is not required. The products
reportedly screen ultraviolet rays.
which cause paint to fade, and they last
for six months to a year. A restorative is
packaged with some of the more ex-
pensive kits that will preserve the shine
over an extended period of time if
applied at six-month intervals.

Protection vs. sheen

Most detailers feel that polymers
offer long-term protection and a certain
amount of gloss, but that they can't
produce the type of deep, lustrous
sheen that some other products can,
particularly those that are applied with
an electric or air-powered polisher.

Most polishes contain wax. silicone,
abrasives, andfor chemical solvents.
The abrasives or solvents are for re-
moving dirt and faded paint. while the
silicone and wax produce the glaze.
These products are available as one- or
two-component systems. Some are in-
tended only for hand application. while
others are designed to be applied with a
power polisher,

Products containing a high percent-
age of wax produce the best initial
luster. but wax breaks down faster than
most other polishing products. Silicone
polishes form a more durable barrier
than waxes—they don't oxidize—but
initial gloss is not quite as good. You
can tell which type of glaze is predomi-
nant in the formula by reading the label
and list of ingredients. One-component
products clean and polish in one step,
while two-component compounds re-
guire separate operations.

Many of the one-component prod-
ucts—particularly those sold for metal-
lic paint finishes—do not contain abra-
sives. These usually contain a cleaning
solvent of some type to remove dirt that
washing can’t dislodge. Use this non-
abrasive type of polish if your car does
not have surface scratches.

Remove stains and scratches

If the car has surface scratches or a
moderate amount of faded paint and
oxidation. use a two-componant polish
or a one-component type that contains
abrasives. (Heavily faded. oxidized or
stained paint calls for machine com-
pounding of the entire car.) If a prod-
uct's label doesn't tell you whether
abrasives are included, you can tell by
rubbing some between your thumb and
finger. Ifit's abrasive, you'll feel a slight
grit.

You also have liquid and paste prod-

ucts to choose from. In general, liquid
products are not as prone to rub
through the paint. This is particularly
important if you're going to apply the
product with a machine.

If you want to use a wax andfor
silicone polish and you don't mind pol-
ishing at fairly frequent intervals—like
once a month—you can do a reason-
ably good job by hand. But, if you'd like
to produce an ultrahigh-gloss shine that
will last for six months or more. you
should rent an automotive polishing
machine.

Machine polishing

Auto parts stores that specialize in
supplying body shops sell polishes of all
types that are intended for use with a
polishing machine. The counterman
should be able to tell you what type of
pad to use and how fast the machine
should run with the product you
choose. Polishing machines can be
rented from tool-rental stores.

It's very important that you get a
machine that runs at the right speed so
the surface glaze will harden. Too fast

with fine
compound]. Rub

and you'll burn through the paint. Too
slow and the glaze won't last as long as
it should.

A third alternative is a polishing pad
mounted on an electric drill. Available
through a variety of consumer-oriented
outlets, these are generally okay for use
with polishes intended for application
by hand because they run at relatively
low speed and will stall if a significant |
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amount of pressure is applied.

There are some general guidelines to
follow, although you should always
follow label directions. Work in the
shade or on a cloudy day whether
you're using @ machine or applying by
hand. Apply the polish to a small area—
about 2 feet square

If you're using a polishing machine,
begin by rubbing & small amount of
polish evenly into the pad. Work it in
well, coating the entire surface. This
will condition the pad so it won't soak
up the polish you'll be applying to the
vehicle,

Apply the polish directly to the vehi-
cle, using only the amount specified in
the instructions to avoid clogging the
pad. Then, spread the polish around the
e-sq.-ft. work area before tuming on
the machine. Experts suggest four full
passes with the polishing machine o
produce a perfect gloss—if the machine
is used at the right speed. with the
correct amount of polish. and if the pad
is not gummed up and dirty. Keep the
pad flat against the paint surface and
don't bear down.

You might not be able to reach some
areas with the machine, so, polish these
sections by hand,

If you use a carpet-type pad and it
starts to block up, you should clean it by
loosening the accumulated polish with
a dull screwdriver or similar tool If
you're using a lambs woaol- or sponge-

| type pad, it shouldn't block up unless

you've been applying too much polish,
When you've finished the palishing

3B

operation, clean the
pad in your wash-
ing machine and
save it for future
lse,

Finally, wash the
car with lukewarm
water and a soft rag
to remove any pol-
ish residue. Make
sure o remove any
polish that is
caught in crevices.
If you leave it there,
it will attract mois-
ture that will even-
tually lead to corro-
sion, Dry the car
with a chamois.

If you used abra-
sive polish on
the painted sur-
faces, don't use it
on chrome. aluminum or ancdized
aluminum (black chrome) trim. Instead,
use a nonabrasive polish sold specifical-
ly for use on these surfaces, There are
even some that are specifically formu-
lated for anodized aluminum and for
plastic.

Some detailers and body shop me-
chanics use engine oil to protect the
chrome-plated steel parts of their vehi-
cles. Believe it or not, this offers terrific
rust protection and a fairly good shine.
The drawback is that it collects dirt. But,
if you adhere to once-a-week washing
and reapplication of the il din
shouldn't be a big problem. When
cleaning oiled chrome, don't use the
rags that you use on the rest of the car,

Before applying oil, cover the drive-
way under the bumpers with a drop-
cloth or newspapers. Liberally apply
the oil with a rag and allow it to soak for
several minutes before wiping off the
excess with a clean rag.

Tricks of the trade

Detailers use a few other tricks to
make cars lock new, The application of
black rubber dressing on the tires, for
example, will make them look very
nice. If you don't take a good look at the
tread, the tires might pass for new. The
dressing may also help preserve the
rubber, Applied with a paintbrush, the
coating leaves the tire sidewalls shiny
black. Check the instructions on the can
to make sure it's compatible with all
types of tires before using it

Engine cleanup is a part of the detail-
ing job as well. Engine-cleaning com-
pounds are available from auto parts
stores for this purpose. They are
sprayed on, allowed w soak in for a
while, then hosed off. Make sure you

cover all electronic components with
plastic bags before attempting to clean
an engine. Avoid spraying water direct-
ly on these companents.

Once the engine is clean, the pros
will sometimes spray the entire engine
compartment (except the exhaust man-
ifolds) with a clear high-temperature
paint. This paint will make hoses look
like new and will brighten up what is
left of the engine's original paint job.

The inside story

There are special products made for
cleaning vinyl upholstery. Harsh deter-
gents, abrasives or cleaning fluids just |
won't do—instead, they'll damage the
surface. Vinyl repair kits are available
from specialty mail-order houses.

For cloth upholstery. use a whisk-
broom or a vacuum cleaner to remove
ordinary dirt. Car upholstery is unlike
home-furniture upholstery in that it is

Rubber
will make your dark. shiny and
new. It also helps preserve the rubber.

dressing. applied to the sidewalls,
tires look shi

chemically treated with a flame retar-
dant, and sometimes with other prod-
ucts that make it stain resistant, Work
on any stain immediately or blot up or
scrape off as much of the stain as you
can, and treat it as soon as possible.

Leather upholstery should be
cleaned only with saddle soap and
treated with preservatives made ospe-
cially for leather.

Detailing is more work than a pass
through the carwash, but it can literally
make an old car look like new. ™
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NRI gives you ALL the training
youll need to repair
ALI: Wr_;_nicrocomputers.

For business
owners, lost com-
puter time means
lost money, For
customers, it usual-
ly means frustration,
delay and a strong

temptation to take a i b o Dot Bt Ao e

Agpila and the Appis koo are Regiutesd Tasdemarka of Appls Comp
walk to the nearest b o ) toc.
competitor. O F M ATAT Trsheolegion, s

But for the NRl-trained com-
puter service technician, a down
computer can mean higher earn-
ings or even the opportunity to
start a profitable business.

Fixing computers: fastest
growing occupation in the U.S.

Whether the flaw is in a circuit
board, a disk drive or a printer,
everybody wants it fixed fast.

The U.S. Department of Labor
recently projected that the number
of computer service jobs will dou-
bile before 1995. Median earnings
of full-time computer service
technicians are $430 per week
{with much higher earnings for
experienced service persons). And
while all computer-related job
opportunities are expanding, the
computer service technician is the
fastest growing job category of all,

The trained computer techni-
cian can choose between: working
for a large corporation or an inde-
pendent; making office calls or
staying in the shop; working for a
retailer or for a specialized service
firm—even starting his own com-
puter repair business.

Total System Training from NRI
As an NRI graduate, you'll be
qualified to fix just about everything

that can go wrong, for any major
brand of desktop microcomputer
{and a large chunk of the aging
minicomputer population, as well).
Only a person who knows and
fully understands all the underlying
fundamentals of microcomputers
can hope to be able to tackle all
microcomputers. NRI has i
known the need for thor-
oughly understanding
fundamentals since 1914,
MNRI's training is
hands-on training.
You get practical . ° @
experience in
writing programs
in BASIC, testing ry
and debugging Im
systems. You'll
learn how to install an
expansion board, how to
troubleshoot pesky circuit
flaws. Using NRI's exclusive
Discovery Lab®, you'll perform
over B0 experiments. You'll learn how
to fix the slipped disk drive and how
to fix the #@!!!@ printer.
Learn at home, in your spare time
You learn at your convenience,
at your own most comfortable pace.
Without classroom pressures,
without rigid night-school

schedules, without wasted
gasoline. Your personal NRI in-
structor and the NRI staff will
answer your guestions, give you
guidance—even give special help
if you need it.

Computer, disk drive

and printer—ail yours

to keep

As part of your train-

ing, you work with a

TRS-80 Model 4, a power-
ful microcomputer with
many of the features and

capabilities of machines costing

three times as much.

You'll install a double-density
disk drive and a dot-matrix printer.
The entire system—computer,
drive, printer and manuals—is
yours to keep, as part of your
training.

Your NRI catalog is free; send
the card today

Send the postage-paid card
now for your free 100-page catalog

from NRL. It's the first step you'll
take toward joining the
growing, exciting
world of microcom-
puters. (Note: if the
card has been
removed, please
write to us today and
ask forour free 100-

page catalog.)

Your MR course imciuces s modenn S48 RAM

e DU ey, duakdensity disk deve, dal matis

peintey . plun @ proleasional LED mudtimetar, MR

Déscorevy Lat and hundreds of demansirations sed
A ppimanate. IT's all pows e heap.

NS

NRI School of Electronics
McGraw-Hill Continuing
Education Center

3939 Wisconsin Avenue
Washington, DG 20016

We'll give you tomorrow.

i

TRG-G0 i & iricdermack of ihe Redic Shacs divaion of Tardy Conp
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Avanti garde

s - -

Convertible Avanti should be available by
Christmas. Modern chassis design by Herb
Adams |[right] will slip into ‘B& cars

Just when we were geling used 1o
Steve Blake's Avanti company as a

debaker design. the folks in South
Bend, Ind.. spring two new items on us.

reliable producer of the neoclassic Stu- |

— ;
-

eI =

‘1

The first 10 see production will be a
convertible wvariant of the orginal
Loewy design. When it's available late

| this year, buyers will get a choice of

| grand old days of car building

twio new suspension packages—a soft-
ride special and a GT option.

Even more exciting is the emergence
of a two-seater, scheduled for introduc-
ticn late in ‘85, This car will be Avanti's
first use of an all-new chassis design by
former Pontiac engineer Herb Adams
that will find its way under the current
body shell in early '86. With backbone
construction, a torque twbe and ‘Bb
Corvette aluminum RS rear end. the
chassis is expected to be hundreds

of pounds lighter than the pre-
sent framework. Eight inches
of wheel travel, full side frame
rails and solid mounting to
the body are all aimed at
retaining Avanii’s exceptional
nose and bump isolation, And the
classic Avanti kingpins have been re-
tired in favor of a modemn A-frame front
suspension. Initial testing will 1ake
place on the racetrack, just like in the

Jeep Comanche X.] pickup
As reported here almost one year ago
(Cherokee XJ Pickup. page 14, MNov
'83). AMC/Jeep is set to introduce its X
pickup derivation of the downsized
Cherokee/Pioneer/Wagoneer utility ve-
hicles. The pickup will be called the
| Comanche and be released in the "B6
maodel year,

The new pickup will be available in
wo-wheel and four-wheel drive, Stan-
dard equipment will include the Com-
| mand-Trac shift-on-the-fly 4wd.

All three engines in the XJ lineup will
be available with the Comanche, in
combinations of short box, long box,
two- or four-wheel drive. They are the
GM-built, 2.8-liter gasoline VE; the Re-
nault 2.1-liter turbodiesel Four and
AMC's own 2.5-liter gasoline Four with

throttle-body fuel injection. AMC's 2.5 |
| will be the standard powerplant. The |

standard gearbox is a five-speed man-
ual, with a Chrysler-built three-speed
automatic as an option.

Other standard equipment will in-
clude power-assisted front disc/rear
drum brakes, 1.200-pound cargo ca-
pacity. P195/75R15 stesl radial tires
and a three-year, no-rust-through cor-
rosion warranty.

According to AMC's preproduction
specs, the Comanche XJ sports an

overall length of 194.1 in. and overall
width of 66.1 in. on a wheelbase of
119.7 in. This is competition for the
130, 8-in. wheelbase of the full-size J-10
and . J-20 Jeep pickups and the 101.4-in.
wheelbase of Cherokes/Wagoneer.
Standard Comanche cargo box specs
show a length of 88.6 in., width of 55.4
in, depth of 16.1 in. and 43.7 in.
between wheelhouses. Its wheelhouse
width. a major factor in load-carrying
convenience, 1s about 3 in. wider than
the Chevy 5-10 and Ford Hanger small
pickups. though both of those trucks
hold greater volumes, If the incredible
popularity of the downsized XJ wagons
is any indicator. the new Comanche
ought to be ancther grand-slam suc-
cess for AMCleep.

Bag it or buckle it?

After 15 years of wishy-washy delays.
the federal government has ruled that
carmakers must install automatic seat
belts ar air bags in 10 percent of their
cars by the "B7 model year. The per-
centage ol equipped vehicles will risein
successive increments to 100 percent
after five yvears unigss, loophole lovers,
states with two-thirds of the U5, popu-
lation pass mandatory seat belt-use
laws,

The Big Three automakers are prais-
ing the DOT s loophole provision and
crossing their fingers. hoping states
pass seat belt legislation—this way
they can avaid installing the bags. All |
three—GM, Ford and Chrysler-—said

(Please tum o page 44}

AMC's dowrsized Comanche pickup will be a cut-down and extended Cherokee X
Options will include a short box, long box, Jwd, 4wd, three engines and two transmissions.

42
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To each hisown
four wheel drive.

At Subaru we believe the extra
measure of safety and traction of
four wheel drive should be avail-
able to every driver.

Subaru presents the only full
line of “On Demand™ four wheel
drive vehicles in America.

And we don't mean Jeeps® or
trucks. We mean a family size

Wagon, SEortHy Two Door Hardtop,
BRAT,#® practical Hatch-

openbac

back, even a luxurious Four Door
Sedan.

5 - o *
F1

~ [ Bamme o es |

g

Four Wheel Drive for everyone,

because everyone needs
Four Wheel Drive.

A sudden shower, a snowy road
or a steep hill can cause a sharp
loss of traction. Under conditions
Wheel Drive gives you an extra
measure of safety and traction at
the flick of a lever or a push of a
button. Without stopping. So any
time conditions look hazardous
ou can switch the odds in your
avor. And your passengers’.

Extra safety that doesn't cost
a lot of extra money.

Another feature of our "On
Demand" Four Wheel Drive is its

i 4 4
¥ =7 i oy Tyt

affordability. It adds very little to
the cost of a Subaru. And it's also
economical to operate. In fact,
our four wheel drive Hatchback is
among the mileage* leaders in its
size class.

Clearly, Subaru has done more
with four wheel drive than anyone
else.

So much that now Subaru not
only has a car that's perfect for
every driving condition, we have
a car that's perfect for every
driver.

SUBARL.
Inexpensive. And
built to stay that way.

P
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*E7) EPABST MPG. 37 EST HIWY. 1984 EPA ostimate for our WD Hatchback Use EST MPG. for compatisohs. Your sctus! mileage wil frobatly boless, 1., G Subifu of Amenich, Inc, 1983~
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{Continued from page 42)

they would lobby legislatures 1o pass
the laws. Could this mean American
automobile customers will pay for it {in
higher car prices) to cover their lobby-
ing expenses?

It would take a good 10 w 15 years
for air bags to work their way into most
of the cars on the road. and most
experts 've talked to feel that they're
less effective than properly designed
seat belts. The bags provide less pro-
tection in foewer kinds of routing im-
pacts than the less-costly three-point

seal belt systems already in cars.

The federal ruling coincides with the
New York State law that says all front-
seat passengers and children under 16
must buckle up or face a fine of $50,
New York is the first state to pass a belt-
up-or-pay-up law. However, the home-
state of the auto industry put off a
mandatory seat belt proposal late last
year. Michigan's legislature backed off
the proposal after two state congress-
men were unceremoniously dumped
for their support of an unrelated tax
measure. Recall fever was in the air, so
the belt bill was put off until this year
and. thus far, languishes in obscurity.

Turbo Fiero

Yes. that's a photo of a turbo under the
hood of a Pontiac Fiero. No, you can't
buy it from the factory because it's just
an engineering exercise, However, if
yvou really want one, you can have it.
The engine is the 150-hp overhead cam
1.8 turbo already being installed in the
Sunbird 2000, so if you check the
wrecking yards you might find one. The

If you're like most weekend wood cutters, you
want a chain saw that will run and run and run,

Wieall, that's the kind of performance you get
from a Husqvarna Rancher.

Every part of a Husqvarna Rancher —from
its fully automatic chain brake 1o its excellent
anti-vibration system —is built to run hundreds
and hundreds of hours without stopping.

And, if by some chance, anything should ever
stop running on a Husqvarna, it can be repaired
quickly and easily at a Husqvarna dealer. Because
wewon't let adealer sell our saws, unless hecan
SErVice our saws.

So if your chain saw isn't running the way it
should, run out and get a Husqvarna Rancher at

engine is almost a drop-in according to
a Pontiac engineer. Aftermarket turbos
for the Z2.5-liter engine are another

your local Husgvarna dealer.

UP TO $40 OFF ON A 50 RANCHER

Save up to 340 off the manufacturer's suggested
retail price on the Husgvarna 50 Rancher chain saw
al partic:pating dealers from Seplember 1 through
December 31, 1984, or whele supplies last

@Husqgg;na
The Chain Saw Professionals.

For the dealer nearestgn-u consult your Yellow Pages.

Or write Husgvarna, 224 Thaorn

44

ale Avenue, Bensenville, I?ﬁenn'ls 60106,

possibility, but the 1.8-liter urbo leaves
the engine compartment more service-
able. Or you can do what the factory is
doing for "85: stuff in a 2.8-liter Chevy
Vi,

Ear to the ground

Spy shorts: [t seemns certain that Buick's
two-seal sports car will be under public
scrutiny by the spring of 'B7. This will
follow the late-"86 introduction of the
Pininfarina-bodied Cadillac Callisto, the
$50,000 two-seater likely to be finished
at GM's ultramodern plant in suburban
Hamtramck. Also spotted is a possible
two-way Opel deal: Opel would send its
sporty Ascona J-car front-driver here
as an ‘87 replacement for the Cadillac
Cimarron, and get Europeanized Ponti-
ac Fieros in return.

Better headlights: Responding to pe-
titions sponsored by GM and AMC,
NHTSA has started making rules for a
new GM-designed sealed-beam head-
lamp system. The Type F-class system
is a four-lamp rectangular installation
about half the size of the smallest lamps
now legal. And, according to GM. it
offers an aerodynamic design with bet-
ter aim and more candlepower at less
weight.

Joint Vemture II: GM and Korean
carmaker Daewoo inked a pact worth
nearly a half billion dollars to produce
167,000 front-drive subcompacts for
the '87 model year, Fifty percent of the
brand-new designs could be sold here
through Pontiac. Take that, Chevy! PM
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Adhverimement

Save Gas, Save Engine with ‘POLY’

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

WHAT IS POLY? "“Poly” is short for
polyietrafluorcethylene (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 lo 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 increases gas
mileage and horsepower and reduces
engine operating temperature, thus caus-
ing your oil and engine to last longer. Just
as important, it reduces metal wear,
defraying costly overhauls,

HOW DO 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 to a
Slick 50 treated engine, were surprised at
its permanence. They stated, “Weactually
expected the Petrolon Slick-50 TFE Resin
coating to also be removed, but later
found it was still there."

The FAA (Federnl Aviation Adminis-
tration) has fully accepted Slick 50 Air-
craft Piston Engine Treatment (F.AR.
#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, lab tesis at a leading uni-
versily engineering experiment station
showed that the benefits of Slick 50 were
still there. They reported a horsepower
increase of 16.9% and 9.9% 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-

oy td -r!lu.
TEE RESIN-ENGINE
|- COATING

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

HOW DO YOU TREAT AN
ENGINE? Very simply. A few minutes
before oil and filler change, add engine
flush (sent free with each order) to clean
out the engine. Let the engine idle for 10
minutes. Then drain the oil, change the
filter, and add the proper amount of oil
less one quart. 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, so 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 diesel engines.

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

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

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

WILL SLICK S0 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 1o have both
an APl (American Petroleum Institute)
and an SAE (Society of Automotive Engi-
neers) rating imprinted on the package. i
also has a SF-CC-CD service
classification,

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

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-T762-1385) or send to SLICK 50,
3148 5. York 5t., Englewood, CO 80110,

D 1 enclose $34 95 + $4.00 shipping and handling
O | want 2 or more (free shipping and handling).

O Cheek Ocon O visa) MasterCard
Card Na Exp. Date

Mame

Addrness

[iive skreed address i posible lor UPS delpecry)
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Rolling thunder

The Compact Disc revolution is
thundering out of the home and
going for a ride. Laser-read digital
audio disc players from Sony, Pio-
neer and others will be available
soon for in-dash mounting. This
Means your car stereo system will
be equally capable of reproducing
distortion-free concert hall dynam-
ics as CD-based home systems are.

Sony's the first company to fit all
the parts of a CD player inta a
dashboard cavity, The company’s
CD¥-5 and CDX-7 models boast a
laser playback assembly one-third
the size of home units. Contribut-
ing to the shrinkage feat is a single,
very-large-scale integrated circuit,
newly developed to handle all la-
ser-tracking mechanics and digital

Ploneer's autosound C

AM and FM radio fits right into the dashboard with
Sony's model CDX-7 automotive Compact Disc player.
Disc player, the CDX-1,
offers motorists multiple convenience features.

signal processing functions.

While Sony's CDX-5 is a CD-
player-only model, the CDX-7
adds FM stereo and AM radio to
the mobile jukebox. All CD playear
and radio functions are controlled
from the dashboard umit, but to
CONSErVEe Space, SOMEe Componaents
of the radio tuner assembly are
housed in an outboard module,
This is mounted out of sight behind
the dashboard.

Pioneer's CDX-1 is a CD player
only. Like the Sony CDX-7, the
Pioneer model is a two-piece sys-
tem. The CD loading mechanism
and function controls are mounted
in-dash. and the digital signal pro-
CEssiNg components are conlained
in another chassis for discrete in-
stallation elsewhere in the car.

Micro computer newcomers

| Epson's briefcase-size Geneva PX-8 comput-
er offers bullt-in word processing for $995.

Three new computers make news this
issuer: desktop systems from AT&T and
Compaq. and a briefase-size system
from Epson

AT&T's first micro is based on the
8086 microprocessor and runs on the
Microsoft MS-DOS operating systerm.
The phone company's PC can be had
with two floppies with 128K of HRAM
($2.745), or one floppy and one 10-
megabyte hard disk model ($4,920). Add
another $65 for the MS-DOS system,

Compaq's Deskpro. the company's
first non-portable unit, also is hased on
the 8086 chip. You can buy it in a
variety of storage arrangements, from
the $2 485 single-disk 128K model, 10
the $7,195 model with one floppy, one
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10-megabwte hard disk and built-in
streaming tape backup (normally a
$2.000 feature in itself).

Epson’'s long-awaited Geneva PX-8 is
$995 compared to the $3.000 price
range of comparably sized models. The
4-pound machine uses a Z80A micro-
processor, has an 8-line-by-80-charac-
ter liquid crystal display, 32K of ROM
and 64K of RAM. There are two sockets
for plugging in ROM-based software,
and the unit comes with WeordStar,
Microsoft BASIC, and CP/M operating
and utilities—all in the ROM. It's the
first lap computer with a full-scale word
processing program rather than a sim-
plistic text editor.

Add-on accessories include a snap-
on memory expansion modem, and a
built-in microcassette recorder that can
store files and special programs for
downloading. The PX-8 is software
compatible with office-type CE/M com:-
puters, and can exchange files with PC-
DOSMS-DOS (IBM-type) computers

Kid stuff

One of the hotest areas right now in
computer software s educational pro-
grams for children. Some of the most
innovative and challenging softwane
comes from Mindscape Inc. in conjunc-
tion with the highly esteemed Bank
Swreet College of Education.

Storybook lets a child draw pictures
an the screen using a joystick. Then,
using the keyboard, the child can edit
and color the design and also write the
text for an original, self-paced animated
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Musicwriter, a program for Commodore and
Atarl machines, can help young Mozarts.

story. The completed drawings and
narrative can be printed out and bound
in a hard copy storybook,

Musicwriter, for Atar and Commo-
dore 64 computers, lets a child com-
pose music by sound and placing notes
{whole o 32nd) on twa staffs visible on
the screen. The child can program, and
play back, four voices (soprano, alto,
tenor and bass) at one time, and the
program will store about 8,000 notes,

Musicwriter truly breaks new
ground. Mindscape Inc. promises more
10 COTme, ™
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Extra Mild!
Low Tar!
Great Taste!

Warning: The Surgeon General Has Determined

That Cigarette Smoking |s Dangerous to Your Health. Lights: 8 mg. “tar", 0.7 mg. nicotine; 100's: 9 mg.

“tar”, 0.8 mg. nicotine av. per cigarette by FTC method.
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Kings:
Only 8 mgs. far

0.7 mg. nic.
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'Sawbuck for safer chain sawin

The real danger in using a chain saw
comes from cutting at awkward angles
or 00 close to the ground. The Wood-
lander Sawbuck supports up to BO0
pounds of logs at a safe. convenient
cutting height. Three crossed alumi-
num angles have heavy-duty elastic

The Woodlander Saw-

cords to secure bundles of smaller logs.

Cross braces 2 in. above the ground
hold the frame rigidly without blocking
saw cuts. The unit sells for about $60
For more details contact Timbermate
Inc.. Box 375, Hockaway. N.J. 07866,

—Angus Laidlaw

| keting Dept.. Stihl Inc.. 536 Viking Dr.,

Saw chain power sharpener

=

Sharpen kit battery power

Eeep McCulloch Eager Beaver, Electra-
mac 100, 300, and 500 series chains
cutting efficiently. Kit ($35) has a 12-v.
miotor with a 7-ft. cord, cigarette lighter
plug or alligator clips, 9mm and 10mm
wrenches and a “we-in.-dia. sharpener.
Contact McCulloch Corp., Box 82180,
Los Angeles, Calif. 90009.—J.T.

Three-way work support
The BuckHorse is a self-stabilizing saw-
horse with a removable 24 top capa-
ble of supporting up to 500 pounds. Itis
also a sawbuck for holding logs. By
working a pair together. they become
scaffolding for painting and wallpaps r-
ing. Two BuckHorses come in a 20-
pound package with a postpaid price of
£30.95 from Patterson & Patterson Inc.,
2216 Sandridge Rd., Dayton, Ohio
45439 —Angus Laidlaw

Sawhorse [s self-stabilizing. zinc-plated and
can be folded into a portable package.

MoCutooors=Gunms
Ty Frmeweosonl L T s
Ox Prowwr Laxns

In Sharp Advice For Chain Saw Own-
ars, Stihl tells you all about saw chains
and chain maintenance in 18 pages. It's
available by sending 50 cents 10 Mar-

Virginia Beach, Va. 23452
McCulloch’s Guide To Firewood Cut-
ting On Pubiic Lands, free from McCul-
loch dealers. provides information for
obtaining firewood permits in national
and state forests.—J. T. |

Heat gun strips paint

Heat 'N Strip electric heat gun is ideal
for heat-shrinkable tubing and for soft-
ening adhesives, putty and linoleurn.
The Heat 'N Strip gun blisters oil or
latex paints and vamishes with B30° F,
output. Model 9751 retails for $7.49. A
scraper kit for £5.49 is also available.
It's made by Black & Decker, 701 East

Concentrated electric heat gun
can be used effectively and safely.

If pou 've come scross a new product with some special
foarures, lot us know about it Write to PM Work- |
bench, Popular Mechanics, 224 West 57th 5, New |
York. N.¥Y. 10018,
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INTRODUCING THE TRUCK for optimum audio perfor
DESIGNED TO CARRY A TUNE. e esultisamusicsysten

. ; ) ) . that’s designed into the fruck as
A tune you can shape with With this graphic equalizer  carefully as the suspension. Visit
the Equalizer V. you can separate and blend

Now the Delco Electronics  the bass, midrange and treble B ,_ — ey
Equalizer V option makes the responses in your favorite tunes, '}_ 5 ¥ 1 -
sound of great music part of while the system-designed — 0 ma
the driving enjoyment of speakers deliver fidelity unex- : .}"':*‘.’ I !

selected '85 model Chevy pected in a truck. v, . ,J.__,.*.,f-‘_-;'.g’:;aﬁ
and GMC trucks. That's because, unlike g o —
some other truck radios, the -
Delco music system wasn't an
afterthought. When these your nearest GM dealer for a

board, so was Delco And look for the Delco-GM

Electronics, determinin name on music systems in all
the precise location fgr Chevrolet and GMC trucks.

. the sﬁmem‘s g kers Wherever the music Qoes,

% it there's Delco Electronics bring-
ing you the art of music through
the science of sound.

E%iﬁi Delco Electronics

A DIVISION OF GEMERAL MOTOHRS
——— =

BRINGING YOU THE ART OF MUSIC THROUGH THE SC]ENCE OF SOUND.




DENNIS ESKOW/

SCIENCE

WORLDWIDE
' Solar eclipse brings the unexpected

Shot of sun's atmosphere |left|
was taken by Lelf Robinson
as PM eclipse team

[right) got rained out.

PHOTO BY DONALD F TROMBING

An annular solar eclipse, which the Eastern United States experienced May 30,
takes place when the moon is far enough from Earth so that it doesn’t completely
block the solar disc. When that happens, astronomers aren’t supposed to be able to
capture on film the solar corona, or outer atmoasphere. But Sky and Telescope
editor Leif Robinson in South Carolina captured an unexpected corona when he
phaotographed the eclipse for us. How? Robinson speculates that the sun was
glowing brighter than predicted on the day of the eclipse. From our observation
post in Williamsburg, Va., astrophotographer Hobert Little and | had a less pleasant
surprise. We had cloudy and rainy weather. Here we are (above, right) looking

| through an antigue 5-in. telescope with the same resolving power as the compact
Criterion 4000 sitting beneath it

Tooth enamel: from mice to men

Dentists of the 1390s may be flling decayed teeth with the same enamel tha
naturally protects your teeth from decay. Scientists at the National Institute of
Dental Research have succeeded in cloning enamel from a cell taken from a
mouse's tooth, They are now using a similar technigue to duplicate human tooth
enamal. Next step: Expose the enamel to antibodies

Finally: man-made drugs

A decade ago. scientists working at
independent laboratories around the
world reported that they had discov-
ered a new pain-killing drug. Called
endorphins, itis produced in the human
brain. But the drug—which acts some-
what like heroin—has lately been pro-
duced synthetically in labs. The discowv-
ery of endorphins has opened up new
avenues of study on how our brain
functions. And medical scientists are
using the drug experimentally to treat
pain and some rare nerve diseases
This exciting subject is sewn neatly
together in a new book. Endorphins, by
Joel Davis (Doubleday. $16.85). In it
Davis calls the human brain the next

All creatures? |
In the 1950s, hiologists listed over 1
million animal species. If it seems most
species have already been discovered,
take note of a paper published in the
journal, Cryptozoology. The paper con-
servatively estimates that a catalog
made in the year 2000 will list 250,000
new species. mostly sea life

New heavenly bodies

In an average year. astronomers dis-
cover about 20 new asteroids orbiting
the sun between Mars and Jupiter. But
Jet Propulsion Labs astronomer Elea-
nor Helin says 10 new asteroids were
discovered in the first quarter of this
year alpne. Lab officials speculate the
new discoveries are coming faster be-
cAusSe Asironomers are paying maore
attention to asteroids these days,

Is there a monopole?

The physics world was excited in 1982
when Stanford researcher Blas Cabrera
detected what was thought to be the
first known monopale. A monopole is a
theoretical subatomic particle that can
be either positively or negauvely
charged. If confirmed, physics will have
a particle 1w explain the behavior of
magnets and w help develop a unified
theory that can explain all physical
phenomena. Stanford is now building a
newer, larger monopole detector to '
increase Cabrera's chances of confirm-
ing the existence of a monopole,

Vega unveiled

At the invitation of the CAFSULE SOLAR

Soviet Union, American RADHATORS PANELS (1

Planetary Society direc- \'

tor Louis Freedman visit

ed Russia to look at its ==

twin Vega satellites, They mm——

will be launched on a pho- o l

tographic mission to Ve- = |

nus in December. Untl PLATFORM

now, little has been DATA

known about the Vegas TRAMNSMISSION
AMTEMMA

But we can report each
crafti has a balloon-
shaped capsule contain-
ing computers, Solar panels provide on-
board power, and radiators shed solar
heat. A data transmission dish will send

frontier of science. It's exciting reading. | to Earth video pictures of the Venusian

atmosphere with cameras mounted on
an outhoard platform. The Vegas carry
enough fuel for their planned 19886 :
encounter with Halley's comet ™

52 .
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“NOW

Quicker, safer chain-sawing

The Lift ‘N Guard chain saw attachrment

| allows you to cut wood right where it I

lies—no more lifting heavy logs onto a
sawbuck or similar log-holding device.

This unigque attachment eliminates
chain pinching while protecting the bar
and chain from hitting the ground.
When cutting larger logs or when fell-
ing trees. the Lift 'N Guard pivots
upward. allowing the saw to be used
normally,

The product comes complete with a
new bar and chain in 14-in. ($80), 16-in.
($85) and 20-in. ($95) lengths. Add $3
for shipping. For more information or to
place orders. write to’ Energy Equip-
ment Co.. Box 385, Clackamas, Ore.
97015,

Replaceable, rechargeable
battery packs keep Skil's latest

driver, Model 2011, on the job
full time. While one pack pow-
ers the drill in the yard or on
the boat away from power
lines, an optional second pack,
available for $42. plugs into
115-v. power to build up a full
charge from zero in one hour. A built-in
temperature sensor prevents over-
charging. Variable-speed trigger with
lock and onfofffreversing switch con-
trols the tool. Its no-load speed is 600
rpm. Suggested retail price is $94.95.
It's made by Skil Corp.. 4801 West
Peterson Ave.. Chicago. . 60646,

Ma-in. cordless dnllfscrew- o

Dual wheelbarrow kit

Double your wheelbarrow's ability to
tote heavy loads across rough or soft
ground by adding a second wheel, If
yvour barrow has a wheel with a 4% 16-
in. pneumatic tire. the T2W Two-Wheel
Kit converts it easily, Kit includes long-
er axle shaft and a four-ply tire with
inner tube on a ball-bearing wheel,
T2W kits for Trallfa T525 and TEOO
barrows are $40. For other makes with
4x16-in. tires. $44 from Alexander
Marketing Inc., Box 2722, Livonia,
Mich. 48150.

Once a cabinet-built feature in high-
class homes, the recessed ironing
board has gone the way of the skilled
craftsmen who could build it. Now. for
£159 o $299, you can get a prefab
steel ironing center with pianc-hinged
door designed to fit between studs on
18-in. centers, A hot iron compartment,
42- or 46-in. board, sleeve board, pow- |
er connections and a spotlight are other
features. It's from Iron-A-Way Inc., 220
West Jackson, Morton, Ill. 61550,

Cat on a hot oil stove

This catalytic filter mounts above the
bumer in a kerosene stove to do the

| same job as the catalytic converter in

your car's exhaust pipe. Called pure
» a«fire, the catalyst kills kerosene odor
and eliminates soot buildup on walls
and drapes, in the process converting
hydrocarbons and carbon monoxide
into harmless and odorless carbon diox-
ide and water vapor. It retails for
£14.95 from Catalytic Damper Corp.,
Box 188, Flint Hill. Va. 22627. ™
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Willy T. Ribbs, Greg Pickett
and Tom Gloy are proven win-
ners on this years Trans-Am
circuit. They've been winning
everywhere from Detroit to
Daytona. Not surprising really.
Because not only are they first-
rate drivers, but their winning
Mercury team had quality

e e SCCAITE =
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Motorcraft GETT'NG

parts with them all the ARO

way to the finish line. UND
Put Motorcraft in your car -

and join the winners circle.

Motorcraft. Quality parts for all M utn mmﬁ

makes of cars and trucks. EXCEEDS THE NEED

:
3
.




178}

Pleage turn to
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taining an older furnace at peak efficien-
cy. prolonging its life and minimizing air
pollution in the home. Some modifica-
tions and improvements are also sug-
gested to ease maintenance and make
your furnace run better than new. Oil-
POPULAR MECHANICS ® OCTOREER 1984

peak efficiency.

Follow our step-by-step
BY ROBERT L. BAILEY

service guide to run your

perhaps more important, is that youmay  furnace at

FOR WINTER

0
o
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o
>
-
T

fired furnace yourself is to save
the service technician's fee. Another,

Techrical at Henry kert, photos: Robert L Basley

Omgmdrmmmwﬁmmnﬂ-
lined here should be performed once
evary two years. They're aimed at main-




Start your own money making husiness!

Make up to°12% an hour-
gven while learning! 7z

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

Never before have money-making epportunities been so Hﬂ fltr" Included With Your
great for gqualified Locksmiths, Now lucrative regular Ea!‘t Locksmith Training
lugr._und key business has ljrlultl'pl'lt_d‘ ] theuspndwll_:l as | BuURGLAR
millions seek more protection against zooming crime. ALARM
Yat there's only one Locksmith for every 17,000 people! ol ERCLINTY
Start Collecting CASH PROFITS Right Away kst T
You're “in business  ready 1o earn 35 0 51250 an hour 'a.a:rll:,r..';a ‘:C;;-en!:
a few days after you beqin Foley - Belsaws shorcut Burglar, Hold-Up
training. Take advamiage of lodavs u";J’ECﬂDE“"I'&ﬂ ap- and Fire Alarm
porunilies in  locksmithing  for year - round EXTRA e s
INCOME in spare lime — or fullime in & high - profit ”..._.m.:._n and
buginess of your own Hundreds we've iramed have gone limely enEtruclicn
L 8o can YOU! Al ools plus professional Key Machine fil specidl 10aly ana
given you with course. These plus praciice materials and
equipment. plus simple, illustrated lessons, plus expert su

&i
'q'rr|11,.-.,_'|r|n'

perision, plus business-building guidance will enable yaur Logksmilh fraining
you fo KEEP THE MONEY COMING IN' |deal for retire- ADVANCED Locksmithing!
ment — Qood jobs, too How to change combinations, In-

SEND FOR EXCITING FACTS—No Obligation Sl T enics S Mt . U ; L
Discovar whals in Lo Ir-lgﬂ' thing for you — how Foley-Balzaw 5 Masier You learn-by-doing on the locks I' .l:
Locksmith- .ap.&'ﬂvlh'l rRiRingG Can give you tha skill you can deperd on that we supply, You'll find It r' — |
1o EARN MORE — ENJOY LIFE M fascinating and highly profitable —

war

A QOCKSMITH'

Hundreds of Foley-Belsaw trained men ALL SPECIAL TOOLS

I
have succeeded in this fascinating R T
and highly profitable field .

"Before enralling | checked
stber cowrres and alio ached
for adwice from several

lockimeihs im my area, They
alf said yowrs was topr
and hay the mort
veriainle Key

SE.‘ 1..‘
geranls!

THIS PRO KEY == J
“lCHIHE IS i’.m o your incamé . . .
YOURS TO KEEP! ¢% jyiwos woetyousser

Mackine.
“I by Flli out all about it! Send for FREE Facts TODAY!
of : — y F i
wanted fo be in Just fill in and mail coupon below {or — -
bucsiness for myself send postcard) to receive full information RUSH FULE]"'BELSA“- INSTITUTE
a:j :“ - and details by return mail. D0 [T TopAY: COUPON! 10512 Field Bldg, Kansas City, Ma, 64111
L LL A
Al There is NO OBLIGATION and NO SALESMAN Will Call—ever!
ITRie
: FOLEY-BELSAW U
David Fairbrother—Dave's Locksmith Service I RUSH COUPON TODAY JOST2FIELD auuﬂ:lsu& =¥
Mifwankee, Wisconsin 35208 FOR THIS FACT-FILLED KANSAS CITY, MISSOURI 64111
| opened my own business, spare YES. please send me the FREE booklet that
time. seven monthis after 1 enrolled and gives full detaits about starting my own business in
made a profit of $329 for the first week.” 1_|:I|:I-c1cs1-|-uthmgE | unders}a'm there is no obligation
- B A thﬂ?:!- Lirttetan, Colorads I m“m' and: Ingt o salesman Wil call I
L]
“Mo more hard, nasty work for me Talls how you quichiy ey e
Mow | have my own business and with I traim b be your sn boss Addrest I
hardly any effort | average around 550 ::: SFEIFI[:::HI: sf"m’: . ;
a day. Thanks for my new start in life.” ) ol Fll: I;;:‘\:I:IN City
Sam Walker Prichard, Alabama details on our 10-Day Send for your I
NO RISK Trial Offer! 097 todayl State SR
...YDUCanDnHTﬂﬂll----- " r e



Micro II Lathe

Metal cutting has always been a fasci-
nation for the home craftsman. But
basic small lathes, built around expen-
sively machined iron castings, cost
$600 1o $1,000 these days. By applying
space-age engineering to manufactur-
ing and do-it-yoursell assembly. Cald-
well Industries” Micro II offers the ba-
gics at $75 for an 11-in. bed or $99 for a
15-in. bed. Total cost for an effective
mini machining center comes to about
$300—roughly half that of competing
tabletop lathe systems

The basic Micro 11 has a 4'/=in
swing, which means you can turm a
workpiece nearly 9 in. in diameter. The
short bed handles up to 5% in. betwesn
centers while the more versatile 15-in.
bed takes 9% in. Accessories allow the
Micro Il to be set up to perform all kinds
of machining within its size limitations
For example, a $49.63 milling attach-
ment converts the Micro Il into a preci-
sion machining center capable of mak-
ing almost any metal part including
many lathe tools and fixtures.

The basic lathe kit gives you extrud-
ed sections, a milled steel plate to form
ways, headstock assembly with perma-
nently lubed precision ball bearings,
carriage depth stop, grout and com-
plete instructions. Add your own - [0
lfa-hp motor and drive pulleys. Or you
can buy them, cutting tools. chucks and
other accessories from Caldwell. As-
sembly is a nuts and bolts job.

The Micro I bed is an assembly of

Micro Il Lathe with 15-in. bed gives
high quality basics for 599 (right | but
requires about 5200 in options to
turn it dnto a mini-machining center
(below). Total cost s still much less
than most other small lathes.

extrusions with a 2%s-in-wide by %
in.-thick bevel-edged steel plate solidly
bolted on top to form the ways. The
grout fills the space under the ways.

The extrusions are accurately and
smoothly finished, but the way plate
must be lapped so the wol post and
optional tail stock can slide along it
accurately and smoothly. This is a half-
hour job—you must slide the tool post
assernbly along the ways with an abra-
sive compound made from kitchen
scouring powder and motor ail.

Other parts of the lathe are just as
innovative and ingenious as its built-up
bed. Specialized extrusions have dove-
tails and T-slots wherever there's
room, These make it easy to devise
setups and accessory mountings to
solve machining problems,

[ found the Micro 1l a f-;sm'::'ﬁ,i.‘mu ool
to assemble and use. The lathe has a
rugged feeling. Its six speeds from 525
to 5.200 rpm can easily hog a Ve-in. cut
in 1-in. mild steel or precisely dust off a
few tenths.

| think | would prefer stepped. re-
versible jaws in its optional three-jaw
scroll chuck in place of the straight ones
provided, Holes for a rod to hold the
front half while tightening or loosening
the chuck would be helpful as weall. An
adjustable depth stop that limits car-
riage movement toward the chuck con-
trols drilling depth. This is one of the
Micro II's nicest features, The Micro 11 is
available from Caldwell Industries,
603-609 East Davis 5t., Luling, Tex.
78648, Send $1 for a catalog
—Walter E. Burton

E
lathe before assembly [above| with compound of lathe bed [F|. Available lons for the lathe are: puliey and belt
séu:tﬂng and oll. Stock pgr't.'! atrly'lttm.' head stock (A], set (1] ““h:]'-r (2). chldtn[’;tL key |4). mounting hﬁ;{ﬂ motor
cross slide [B), allen wrench [C), carriage stop (D). tool post [E],  switch (6], 3-Jaw chuck [7), and tall stock assembly (8].
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NEW EXXON UNIFLO.

A New Age of Engine Protection Has Dawned.
Imagine. One motor oil for all cars. Exxon brings
you a motor oil that can ensure super premium
protection for every car on the road today...every
easoline, diesel, turbo, even vans and light trucks.

It exceeds the Industry’s
most severe protection
rating for gasoline

and diesel automobiles,
IR e It’s also fuel-saving,

: LR e New Exxon Uniflo.
QOur most advanced
protection ever.

EXXON
Lol e

Quality you can count on.
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' Using hand planes | [gencH pLANE
In this day and age of specialized power
equipment, it's refreshing to know that
a human-powered tool like the bench
plane is still indispensable. When prop-
erly sharpened. it excels at smoothing
rough surfaces, wimming stock to size
and cutting rounds and chamfers,

These tools are available in a wide
variety of sizes and configurations with
the most common being the block,
smoothing, jack. fore and jointer
planes. These measure B, 9, 14, 18 and
22-in. long, respectively. The function
of each overlaps its neighbors consider-
ably, so you certainly don’t need all of
them in the average shop.

The basic operating techniques are
the same for all these planes. Begin by

| resting the toe of the tool flat at one end
of the board. Then. apply a bit more
| pressure to the knob than the handle
and begin the stroke. When you reach
the other end of the board, relax the
| knob pressure slightly and continue the
pass with a smooth motion directed
from the rear handle. Do not stop or
start in the middle of a board. and
always work in the uphill direction of
the wood grain.
It does take some practice to proper-

Iy sharpen the blade—which is essen-

tial—and to adjust the blade projection

and angle for the best cut. For these

reasons, always test the tool on scrap

before starting on a specific project.
—Rosario Capotosto

ol
A jointer excels for straighteni
nﬂmmunmmmﬁ
Work from one end of a board to the other
using smooth, uninterrupted strokes.

Planing With Grain

1 .‘1-:-: ' : !
A block plane will smooth end grain easily,
but you must use a scrap block clamped to
the outboard :
comer will split, like the scrap above.

Here,

direc-
ng in

&l

St mtl':g_ in a varlety of lengths,
mmmmmr%ummMmmmmm.

LATERAL |
ADJUSTING
LEVER

HEEL

PLAME IRON CAP

[
[
[
[
widths and configurations. Mast

To chamfer or round with plane, mark
depth limits in pencll, make repeated
continuous passes untll lines are reached. |
Tool cuts best when held at slight angle. |

—
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The Sure Way to Kill Rust.
Eastwood’s Cost-Effective
Sandblaster.

out completely is with a sandblaster. With
thousands sold, our sandblaster is field-
proven and cost-effective. This toal will let
you do the jobs you once had others do: Dis-

s of rust, scale, paint and corrosion in
' F!rIEHﬂ'd' I.?nc:nl.llﬂ

The Eastwood professional sandblaster
package includes our all-metal, power gun
(same as used on our larger units), ten-foot hose, 14" pickup tube, spare
nozzle and detailed instructions. Just hook up to a one H.P. compressor,
insert the pickup tube into dry sand or other abrasive and you're ready to
go. The blaster’s suction head draws abrasive easily. No surging. No
skipping.

Three operations in one: Sandblaster, liquid blaster, air gun. With
degreasing solutions, you can use it to remove buildup on engines and
parts. Also get a high-velocity flow of air to dry or clean parts. All spare
parts are available through our catalog.

#8532 Sandblast Gun ........ % $30.95
OPTIONAL: Sandblast hood with rephu:blt lens.
#9536 Sandblast hood and lems . .........0cociviiaaa. $19.95

Flangers Make Patch Panels Fit Flush

Make professional parch panels thar fit perfectly using this newly
designed panel flanger. It's the easy way to replace rust or collision
damage.

This design uses strong cam action leverage o make éffortless offsets,
even on heavy, 18-gauge metal. The tool's cimping jaws are made of
forged steel with heat-treared alloy inserts for long life.

To use, adjust the panel flanger to the proper pauge metal and
compress the handles. After every offser, the jaws automarically open
ready for the next position, Works in tight areas and on high-crowned
panels and sculptured contours.

#6286 Panel Flanger ...........

Dur Nibbler Cuts Bud}' Mctal Fasl: ; .,,4.
Without Distortion

Cutrs sheet metal and
tubing without distortion.
Cutting can be started by
drilling a 4" hole to start

the cutting jaws. Uses less
effort than conventional tin-
snips. These nibblers are
great for auto body work
r:mnung culhsmn rjamagr:
and “rust-outs™

Fearured tn Hot Rod Toof Crib Aug. 83

The cutting process is done by
holding the metal in stationary
jaws with movable center jaw
shearing the metal against the
stationary jaws. This eliminates
the curling and rough shear ef-
fect of ordinary smips. Will cur
up to |5 gauge on aluminum,
brass or copper and to 18 gauge on mild steel. This unigue design allows
cutting curves, straights - any shape you need. The cutting jaws are made
of heat treated tool steel and replace easily after long hard use,

IEIRL BHBBIEY . v i b ainansns i wnmsaanshedonsessee

#6284 2 Center Blades

£ 1984 The Esscwood Company

When rust cuts deep, the only way to ger it |

fﬁﬁ?ﬁ
u’-? Lﬂ

B 30 DAY MONEY BACK GUARANTEE

0 . X
oastwoods Home Autobody Repair Shop

Spot Weld Perfectly In Just 6 Stcunds

IFELD FROM ONE SIDE

ARC FUSES METAL
MAKE FAST DISTORTION FREE WELDS

Spot welding has some distinct advantages. It's very fast - a few
seconds for a sound weld. Because the heat is confined 1o a small area (the

W™ dis, electrode) it avoids warpage or distortion. Allows for accurate
control that lets you make consistently uniform welds.

| EASY TO USE - EVEN FOR BEGINNERS

| Become a proin just a few minutes, Hook it to the electrode holder of

| vour ar¢ welder (set a1 50 amps ) and ground 1o car body. Just pull back
the wrigger to retract electrode, ling up weld point and press head against
the metal. Metal must be free of paint, rust of grease. Release the trigger
and allow the electrode o contact the metal and glow for 1-2 seconds.
Then rase the electrode wath the trigger and allow an arc to forma molien
puddle of meral (always use welding goggles or shicld). Each weld takes
about 5- 6 seconds. Automotive manufacturers used spotr welds 1o build
your car and you can restore it with the same authentic technigue.

CONVERTS AN ARC WELDER TO A SPOT WELDER

It welds any steel between 18-26 gauge. (Auto body steel menal is
between 18 and 22 gauge). Ideal for welding replacement panels, floors,
brackets, clips, braces, channels, e1c. Welds from one side so it can even
do blind panels that ordinarily can't be spot welded. Comes wath two
pressure heads — four prong for control on flai areas and two prong for
reaching into edge and recess work, Proper replacement electrodes avail-
able through Esstwood. Gun comes complete with connection wire,
spare electrode, 2 pressure heads and complete instructions

#4355 Spot Weld Gun ... wim e a e e I
HIIIPukagcafmenraekc:mdu AP P e .
H4367 Welding Goggles . .....icccvvinininesrinsninnesy SIS

TO ORDER CALL TOLL FREE

1-800-345-1178 ...}, sis’%e::

e, e — — s . S—— — — — Sm— —

r‘smd me the following CODE FALAL I
I = Ttemis) # o B L 8 iz B e
Itemis) # - s 3 I
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ltemis) ® 5 —
I . ltemis) # == = —— - ¥ i |
Fi:k:l.u.g and Guaranteed Delivery Charge il your order ds:
I 2100w 00 - 5050 000 o 4000 - 3440 F0.0] m THM - w600
2000w 0D - 215% 4000 1o 5000 - 5495 790) and wp - 360 .‘ R — I
I O Send me your 64-page catalog — 52 00 P
O Check Enclosed TOTAL % = I
I OVISA O MasterCard OCOD (Add 5200}
©opeda Exparwison r
Card Darr
I Masfic J
I Address
Caty s Seme fp |
EASTWOOD C[]M]lﬁlq‘!' WPA remdemls add 6% salr
I 147 Pennsylvania Ave., Box 196, Malvern, PA. 19155 (215) 6dd-4412



“Should get better gas mileag

PM OWNERS REPORT:

BY MICHAEL LAMM, \West Coast Editor

JEEP CHEROKEE/WAGONEER

“Jeep is the Cadillac of four-wheel drives.”

"I'm planning on driving it at least 200,000 miles'
LOUISIANA MARKETING REPRESENTATIVE

COLORADO REGISTERED NLURSE

“"We've owned eight Jeeps in the last nine years—

iw‘?ﬂﬁﬂ

we believe in the product.”
MICHIGAN SALES MANAGER

NEW YOREK REALTOR

"I'd buy the four-door next time.”’
MINMNESOTA PAINTING CONTRACTOR

"Dealer service is apathetic”
MASSACHUSETTS MARKETING COMNSULTANT

FHOTOS BY BILL ASME

Owners say that
downsized SportWagons
offer utility that the
competition can’t beat.

en Ford and Chevrolet down-
sized the Bronco and Blazer, sales
of both took off like bats. That left
American Motors with the big Wagon-
ear—king of the country-club cowboys,
maybe, but a sluggish seller and way
beyond its prime. (The full-sized Wag-
oneer, now called the Grand Wagon-
eer, lives on, It still uses the basic 1963
body, giving it the longest lifespan of
any mass-produced automobile in
America.)
AMC's response to Ford and Chevy
was to introduce 8 miniwagon. Call it a

&4

Jeep owners like the passenger-car-plush
appearance of the dashboard layout In their
rugged four-wheel drives.

Jeep. Nothing's more American than
Jegp. In its latest rendition, the Jeep
Cherckes/Wagoneer SportWagons are
21 inches shorter, 1,000 pounds lighter,
considerably thriftier, and yet you'll
find 90 percent of the big Wagoneer's
cargo capacity inside. The newest Jeep

Cherokee and Wagoneer are identical
except in name, trim, and standard
equipment.

All Wagoneers have four doors, while
some Cherockees come with two. Since
they entered the fray so late, AMC's
game strategy has been to heat the new
Bronco II and Blazer 5-10 in very way
possible.

On paper, the Cherokes and Wagon-

A NATIONWIDE SURVEY
BASED ON 1,459,738
OWNER-DRIVEN MILES

eer do offer more: more carrying capaci-
ty. more payload, more doors, more
wheelbase, greater ground clearance,
better EPA gas mileage. Question is, do
the advantages go beyond paper? What

(Plaase tum to page 78)
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o ¢ s BALD? BALDING?

100% REGROWTH-8 0ouUT OF 10 CASES!

Y,

Scaring scalp transplants are out!
Minoxidil, Propenones and Butyl
compounds regrow full heads of hair

“Forthe first time ever

men who have been bald for PH I L DONAH U E

20 years and more are

growing full heads of hair.” SHOW

AVAILABLE
IN LEADING BOOKSTORES
EVERYWHERE

Pharmaceutical Technology Magazine

FEATURES:

| HAIR F:lln.llu-,\ &

ng 51495 plu

|
I

® Fold Flap Techniques | ,
® Scalp Reduction |
=
|~
|

r\l'l.ll'ﬂl | | ]

® Amazing New Topical
Compounds

ources and Manufaclurers
1ff ris for FLA Approval

f\. utritional Myths

H

air Loss and Aging I C.0.D., MASTERCARD ana Visa = @

:(415) 829-HAIR

10 PROVEN DESIGNS
..PROVEN SUCCESS

IF YOU ONLY READ ONE BOOK
THIS YEAR, THIS SHOULD BE IT!

This couple did it

LET

I MP : Qur Guarantes

; .. .50 can YDU UHDE‘H B ¥ | Our len most popular award winning house plans are
- «} unconditionally guaranteed to be proven and tested

designs — aclually constructed by Certified J

. —
7 ONLY $9.95
10 fully detaiied sets of construction drawings —
“Everything you need 1o build, except the wood
and nails.” Each package teaturaes:

® Framing Dimensions ® A Condiboning
® Electrical @ Elevations
® Flumbing @ Cost Estimales
Qur DELUXE package containg all of the above
“Qur actual shell cost including labor, was only 52,130, Now we have ocur retirement dream ma1er|ali;;|l1.,-5 S ) ONLY
mouse. roam lor the grandchildren. and hest no morgage payments. Thanks Cerlified your ® Detail Framing Construction Plans £19.85
proven’ plans wete the bes! investmenl we ever made - and here's 1he prooif ® Monohthic Stab Drawings
Mary & Bob M. @ Detail Foundation Sysiem
Stony Broak. NY ® Detail Truss System

Perfect for First Timers -

OVER 400 HOMES BUILT CERTIFIED CONSTRUCTION, G

A PROFESSIONAL BUILDER 931 Souin Rigamood Avenue. B 7

Edgewatsr. FL 33032
“This year we've already built 150 homes using
Certitied plans. As a professional builder, energy
efficiency, beauly and building cosis are lop
prionties. Cerfified's proven designs work. We are
1000% satished — and we Owe our success o
you Many thanks." F&S Ceniral Flarida

A RETIRED ELECTHIClAH

O Cedified, envclosed s 3995 plus 5200 postage and
mandiing. RUSH ma yaur 10 Proven Designs 5o | can gt
staried immedaiely

O I'm sencus aboul constructing my new home, but i've never
redlly fackied a project his big and | would bke the additional
details 85 shown i your D.EL UXE package Enclosed is
$19 895 plus 52 00 postage and handling

HAME
"Aa a relired elecirician |'ve seen it all —my ety

neighbor spent $200 cash for their house plans e

| ended up moving walls and complelely rewiring

the whole projecl. Some paople just don't isten - City Gtatn Zip

I've bt three homes using Certilied's proven
plans and never a problem In lact, Certilied
taugh! me a few new tricks. Thanks Certiiad’
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Or cail Certified Hotline &t (904) 428-2999 lor immediate
dalwery on C.0 0. MASTERCARD and VIBA orders ™= @
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ou remember Mr. Steed, the

handsome, debonair detective of

The Avengers on TV? It started in
the 1960s, but the reruns are still hot
today. And there's the cheerfully devi-
ous corporate executive who starred
last year in the CBS sitcom Empire. In
real life, both characters tum into Pat-
rick Macnee, California’s desert gar-
dener extraordinary. Borm and very well
bred in Britain, Macnea has lived in
Palm Springs, where the prickly quirks
of desert gardening have sometimes
gotten the best of him over the past 10
years.

"Putting that bougainwvillea in the
shade was a mistake. It won't bloom,
you see. Now | won't be able to take it
out because you can't transplant bou-
gainvillea,” he says, pointing out the
recalcitrant plant beginning to climb
over the porch in his bungalow's back-
yard

Macnee both loves and detests the
sight of a desert garden. He loves it
enough to cultivate lush green lawns
here and there around his land. But he
wonders often and out loud if develop-
ment and amateur gardening won't
eventually destroy the desert. Still,

You have to look
into the desert to
see its subtle colors.’

month by month he carries on the good
fight with temperatures that soar above
100° and sandy ground that quickly
swallows up water and fertilizer,

Along one section of his land, Mac-
nee can walk along a row of cottonwood
and tamarisk, two great fans of the
irrigation system he devised after mak-
ing a film in Israel.

The Israeli system, developed at the
Weitzman Institute in the 1980s, is
simple to lay out and understand, and it
oozes water at a productive but eco-
nomic pace.

The system starts at an irrigation
pump. A 1-inch hose runs from the
pump down the tree line. Every fow feet
along the way the irrigation hose is
capped on one side and a Y“-inch tube
extends outward for 1 foot. The slow
and steady trickle of water is better for
the trees, he says, than a splash every
other day.

*¥ou have to look into the desert to
see its subtle colors.” Macnee muses,
strolling amid the sycamore and jas-
mine in the yard outside his bungalow.
The 125 by 125-foot grounds, close to
the center of Palm Springs, are neat but
not lavish. It's another story at Tobacco
Road, his term for a six-acre property

BV SOLANGE DE SANTE
*PthGS l:lj; Randﬁ_.r Leffingwell

Mm:lﬁgathnmum:mufa 1-inch hose that runs from the Irrigation pump. Em'y
few feet the hose s capped and a ‘“inch hose feeds water to the trees.

farther out into the dry country where
cacti and mescquite grow nearly wild
and two cats chase lizards across mini
sand dunes.

A desert gardener must always reck-
on with the sun. Desert winters, with
days in the BOs and nights in the 40s,
are kind to plants. But the intense
summer seems to confound them so
much that they never behave even in
winter quite the way you'd expect them
to behave.

In one of Macnee's gardens, a con-
trary sycamnore plays dead in winter, its
naked ash-gray branches crooking to-
ward the sun. "It's pruned in winter so

DRAWNG BY ED LIFINSK]

it won't shed all over the neighbors’
yard in fall,” he explains.

Horticulturists say most desert plants
require less fertilizer than subtropicals,
but the urbane Macnee says he takes
few chances and uses “all the fertilizers
all the time."”

Macnee's sycamore may thrive on
days when the thermometer soars past
100, but his lawns quickly resembla
rush mats unless the grasses are care-
fully rotated and just as carefully wa-
tered.

"] seed Bermuda grass in October
and rye in winter. When the rye dies off
in May, the Bermuda grass comes up_.l

&b
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. .
At the bungalow property. Macnee keeps
the |lawrs green with rotated grass erops.

It's really a miracle that they survive at
all.”

Do you remember the scene from
The Avengers when the villain planned
to poison London's water supply? Mr.
Steed and his sexy sidekick Mrs. Emma
Peel (memorably played by actress Di-
ana Rigg) trapped the villain and his
henchmen in a pump station and gave
all of the bad guys a thorough karate-
style thrashing. When Patrick Macnee
considers the damage progress has
done to the desert around him, he gets
that Mr. Steed look on his face and you
think he's ready to spring into action
again.

"Palm Springs has become highly
desirable since Gerald Ford came
here,” he says with an air of indigna-
tion. “'Developers have polluted the
desert, raised the humidity with their
condo estates, green grass and golf
courses. Now I"'m in the middle of Frank
Sinatra Drive and Bob Hope Drive. It's
Beverly Hills again."

Desert horticulture has become an
important branch of botany largely due
to the research performed in Isragl. The
Izraelis have leamed to transform vast
deserts into citrus groves. But in Palm
Springs, where landowners are at
cross-purposes, the arid ground is not
s0 easily reclaimed. [ts salt content is
higher than that of the Middle East, a
phenomenon that makes irrigation next
to impossible since salt retains water.
Several California research institutes
have only recently begun looking into
the problem.

For his part, Tobacco Road is a major
contribution to maintaining the integri-
ty of the desert. The soil here has been
kept sandy for the most part. The flora
that borders the sand is a profusion of
tough grass, agave, mesquite, cotton-
wood and an ill-fated stand of tamarisk
trees. He says the 30-foot trees were
destroyed when a new homeowner,
desiring an unobstructed mountain
view, had the audacity to climb over a
low fence on the Macnee property and
cut away at the trees. They died within
days.

"l was absolutely furious,” Macnees
says, walking along a row of newly
planted tamarisk. But Macnee will
avenge the destruction of the trees.

POPULAR MECHANICS ® OCTOBER 1984

Macnee shows us the lathed trellls he bulit
to accommodate his subtropical plants.

New trees have already sprouted to
heights bigger than a tall man. They'll
grow about 15 feet per year with help
from his irrigation system.

Macnee says he gets periodic ingui-
ries from neighbors about his intentions
for Tobacco Road. Thus far, he has
staved off all criticism by saying he
eventually plans to “do somathing”
with the six-acre property. For now, it
remains a wild preserve where his cats
and a peacock find room to run and
shade against the intense sun.

Back at the bungalow, Macnee has a
veritable botanical garden. A swim-
ming pool and attached hot tub are
ringed with red honeysuckle and olean-
der hedges, a natural wall to give him
privacy for sunbathing and skinny dip-
ping. Citrus, although fussy to main-
tain, grace the bungalow itself. Macnee
prides himself on having the sweetest
pink grapefruit in Palm Springs. He
feeds them lovingly on a diet of micro-
nutrient supplements: tiny amounts of
such minerals as zine, cobalt and mo-
Iybdenum. And he follows a precise
watering timetable.

Macnee adds colorful accents to a
covered patio with petunias and bego-
nias in large terra-cotta pots, along with
what must be one of the few Italian
marble picnic tables in town. He also
built a lathed trellis—he calls it the
gibbet—whaere jasmine is proving to be
less a disappointment than bougainwil-
lea.

He raised the bungalow garden from
nothing. When he bought the property
it was a desert lot a block from one of
Palm Springs’ main drags. The avenue
a block away has an auto dealership and
stores, and the traffic coming through
during midday is a fairly steady flow.
Still, the work he has done with the
grounds cuts him off from the nearby
din.

It's a curious mass of contradictions,
like Palm Springs itself. And Macnee's
ambivalence about the land shows
through as a visitor brings up for the
last time that untouched piece of desert
land he calls Tobacco Road.

“Someday,” Macnee sighs, looking
out to the craggy mountains that cradle
the desert, "I really must do something
with this land.” M

FALL SPECIAL FOR

Clock Builders

INCREDIBLE
VALUE!

A Solid Cherry
Mantel Clock
for ONLY $19.90!

brrisging, i s an Rdur, you
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Super Carb Breakthrough!
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Smallest StereoYet

Any smaller, and those angels dancing on the head of a pin
will be wearing earphones and listening to AM/FM stereo.

BY WALTER SALM; Photo by Layman/Newman

pocket stereo so skinny you can
slip it in between your Visa and
American Express cards is the newest
red-hot item to come out of Japan.
Made by Japanese giant Matsushita
and sold here under the Panasonic
trademark, the AM/FM unit is said to be
the world’'s thinnest stereo receiver—a
claim that we're not about to dispute.
Called Stereo to Go, this second in a
senes (18977's "“Mr. Thin" was the first)
is officially Model RF-H25 and weighs
in at a minuscule 1.34 ounces. This
weight includes the built-in, recharge-
able nickel-cadmium battery.

Hybrid chip circuitry

Eey to the superthin design is the use
of four new RHC (Radio High-density
Circuits}—superchips. The first chip in
the signal path is an RF amplifier; the
second contains the oscillator/converter
and the IF amplifier circuits. Chip num-
bér three is the detector/demodulator,
and the last in line is the audio amplifier
chip.

The circuits contained in these fin-
gemail-size superchips are designed to
do two things: provide king-size perfor-
mance and operate at uitralow voltage
with very little current drain.

Panasonic’s design uses many tran-
sistors in a tiny chip to do the job
formerly done by fewer but beefier
components. Each of the RHC chips is
really a hybrid containing six chips that
are even smaller. Inside is a three-
dimensional patchwork of circuits and
transistors that are interconnected by
sigmal paths that are sometimes only
molecules thick.

To keep it all thin, the RHC chips
don't even go into the usual protective
plastic IC cases. Instead, they're fin-
ished off by spraying them with a 2-mil-
thick insulating/potting compound.

It all works together very nicely,
because the stereo is powered by a
single-button, single-cell battery. Re-
charging this battery works almost the
same way as reading a magnetic stripe
on a regular credit card. The super-
skinny radio slips into a slot on its
companion charger where it can sit
overnight, soaking up microamperes.
Because the battery is a single, tiny cell,
it is capable of putting out only 1.2

o

.
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Credit card-size case houses new minlbattery and low-power-draln AM/FM stereo clrcuits.

volts, but the Stereo to Go's power
requirements are, like its size, super-
small. It'll play for five hours on a single
charge of this tiny button.

Slim parts

Possibly more difficult than design-
ing these multipurpose supertiny chips
was creating the separate components
that go with them—such as the variable
capacitor for tuning in the different
stations, the volume control, tantalurm
capacitor chips, the [F amplifier filters
and an ultrathin AM antenna. Each ona
of these items had tw be less than s
inch thick.

To successfully produce the wafer-
thin receiver, even the printed-circuit
chassis board had to be spedially de-
signed. The board is only 0.012 inch
thick and becomes part of the rear
cabinet panel to conserve space.

Naturally, in a set so tiny, there’s just
no room for a speaker, but that's no
handicap in this era of headphone-
sporting personal stereo listeners. Ste-
reo to Go's headset is a pair of foamn
rubber pads that hang on your ears.

What's the bottom line? Great per-
sonal listening in a credit-card size for
under $100, and just in time for early
Christmas shoppers. M
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new car warranty.

But using Amoco. gasoline is a sure way to protect it.

Almaost every new car manual you see today
is warning against gasolines that contain
methanol.

They warn that this cheap ingredient can cause
performance problems and even damage your
engine’s fuel system. And, methanol added to
gasoline will reduce your mileage.

One way to protect your warranty is to use
Amoco gasoline. Because Amoco doesn’t put
methanol in any of its gasolines, None of them.

AMO
-l

Amoco gasoline helps you keep your new
car warranty valid.

Filling up at Amoco is the best way to ensure
your new car won't be left in a void.

&
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FURNITURE
AND CRAFTS

Barn/Garden Shed Our well-designed vard
building provides handsome storage for
'|r.‘ll'd tools, hami tools, power ﬁ.]u:lprnrnt

rdenin fpl]lﬁ"‘" and a gardening center

or the w ulE amily. It also has an upstairs
loft! Dim.:12 x 16 fi. Plans, instruction man-
ual & material list. (1 plan: PL-1278—%10.50)
(2 plans: PL-1278A—517.50)

For Mostalgia Buffs: A Roll Top Desk You

Can Build Back in the era of the trolley car
and Model-T, the roll top desk was popular
in both home and office. Today it's a cher-
ished antique. Build one yoursell in fine
cherrv and vou can own and take great pride
in this charming heirloom. You build it as
bwo separate units, a base and a roll top.
Plans and material list are included
(PL-1736—53.95)

FM‘S Computer Home Workstation— This
three-piece desk keeps everything neat and
gives vou plenty of room to work, This is for
a state-of-the-art home computer system.
An efficient work station vou cannot buy, it
can blend with your home decor and, it is
more advanced than any office workstation
you've seen. Plans and matenal list. (PL-
1528—56.95)

Desk—For Home/Office Electronics—
Here are plans for building the desk and
matching bookcase storage cabinets for vour
electronically equipped up-to-date home
office. Both pieces are carefully designed to
meet vour needs. Plans and material list
{PL-1818—55.95)

Model 55 United States— [he gloriows, rec-
ord breaking flagship of the U.S. Merchant
Marine. Though now retired al Norfolk,
VA, no passenger ship has ever approached
her top speed. The professional quality
madel is described in detail on 3 full size
blueprints. Over 2 ft. long of wood and
metal. (PL-1200—510.00)

Send your name and address with
check or money order payable to
POPULAR MECHANICS. Mail to:
Popular Mechanics, Box 1014 Radio
City Station, New York, N.Y. 10101

Model Steam Tractor— Challenge of a life-
time! The famous |1 Chase threshing ma-
chine steam tractor, 16 separate plans sheets
plus instruction booklet. The finest detail
wiork. Stacks firewood but burns alcohol. 9
separate gears in the transmission alone.
What a thrill to see it huffing and puffing
under its own power, (PL-1272—%12.00)

Glass-Doored Display Cabinet of solid oak
in Mediterranean styvle. Can serve many
Furpnwa SHOW OFF YOUR GUNS; has
ocking storage for ammo. Or, fitked with

shelves, it makes a fine trophy, knicknack or
china cupboard. (PL- 1720—$4.95)

Home Appliance Repair Manual Provides
step-by-step repairs for more than 50 dif-
ferent kinds of appliances. More than 800
closeup photographs, 200 diagrams and
charts. Lists appliance part suppliers. Gives
a basic instruction to electricity and instruc-
tions for operating electrical testing equip-
ment. [lus. Explicit instructions explain
how to correct most problems and tell vou
when to stop and get professional help, (B-
1752—523.00)

Truck Repair Man- o3
ual [SEI;F Edition) f EEI “
Over 2800 models [T
of trucks, vans & 4- z E:-"
wheel drives— : =
1974-1983. 2000 B e
cutaway pictures, R
1500 pages of step [
-by-step, easy o Eﬁ:

follow  repair in-
structions, A come-
F]l‘lﬂ' reference

sook. Includes all popular makes of trucks
and utility vehicles, plus the new mini trucks.
{B-1503—3527.50)

-
%

Dream Stuff: PM's Platform Beds The
raised design of this king-size sleeper com-
bines the look of luxury with down-to-earth
practicality. Roll-out under-bed drawers
turn waste space into useful storage. Mov-
able night tables hook on side rails. Also
included in plans is single-size version.
Both take stock-size mattresses. (PL-1713,
£7.95)




MAKE MONEY

Would vou like to own a
business, with people waiting in
line scrambling to buy from you?

Here's whal others say aboul il:*

“This system is a TRAFFIC STOFPER. We - we no longer have to concern our This picture above was taken at an actual location and is often a
had a ling af all times. We were so busy selves with walching each dollar. What | t}'plcal scene with the CAS]. The booth is almost losi from the mas-

Idn’l ki k- [ each | G : ; iy g :
WA SN l;mﬁilm S Cakil. :::';u? ;Z;:,:‘.:;.'f: wnlﬂuﬂ sive crowd waiting for their portrait or comparing it with friends.
i e b iy il Sllain Mis. Jessica S MY Imagine yoursell in the middle of that crowd, with a fist full of bills
abte purchase is beyond the call of duty” 1 am thrilled with my system Bil's s0 large you are having trouble holding on and making change.

Ms. Peggy J., lllinois  eyeballs have turned to dollar signs.”
Ms. Susy G., lilingis " These testmanials and more are oo lile in cor main odfice and open foe InSpechan

CASI"Computer Portraits in black & white or Vibrant Color
Draw the Crowds-and Crowds Mean Money!

Being in the right place at the right
time and getting in on the ground floor can
make you rich.

Back in the fifiies if someone had sug-
gested you buy a McDonalds or Kentucky Fried
Chicken, you probably would have laughed.
Most of us did. But there were a handful of
smarn people that didnt laugh. They bought—
and 1oday they don’t have a worry in the world.
The secret is to find a business that is so
right . . .and so ripe . . . that you can ride It
like the crest of a wave.

There is Such a Business e OF T = ' -

It's called CASI Computer Portraits. e o T THE Y The First Step is Up to You
Ideal full time, part 1Imgi or weekends. Perfect o o e A ORNE STINE NaT. - KNy You need 1o know more about us . But an ad is
for—absentee owners and families. There's no  Successful Locations are Everywhere 1 the best place to do that. Send the coupon
need to quit your present job. The CASI System is portable-ready (o go. Sets  below. Better still, call Toll Free 800-221-7660.

It"s affordable — about the price of a car—and  up in 30 minutes. You set up anytime, anywhere  We'll give you every answer_every fact and figure
the payback can be insl. il combines three of — Malls, Department Stores, Flea Markets, Re-  you want and need. You'll see for yoursell that
today’s hottest trends, T.V., Computers and sorts, Conventions, Trade Shows and on and  the CASI Computer System offers a remarkable
Instant Pictures, on. Travel with it. The world is your territory. opportunity 1o make an impressive income.

Here's How It Works ACT NOW! CALL TOLL-FREE 800-221-7660-Ext. J-194

With the CASI you take someone’s picture with  New York Call Collect 212-929-8355 CASI, 95 Morton Street. New York, N.Y.10014
a TV camera and instantly print it out with a

computer. Don't flinch about using a T.V. z
camera or computer. You drive your car without | Send to: CASI, Computer Amusement Systems Inc..Dept. J-194

knowing about motors, You switch on your T.V. | 95 Morton Street, New York. N.Y. 10014
sel without being an engineer. The same holds
true for the CASL It's so push bufton simple
a child can run it.But the profits aren’t kid stuff.

Healthy Profit Margins

It's an all cash business and the profits come in | Address
healthy gulps. The going price for a computer I

portrait is $2* to $3°. Your cost? Ten cents. | City State Zip
And that's not all! You can print Computer Por- | i ) { )
traits on T-Shirts — Calendars — Tote Bags — | Home Phone Bus. Phone

Aprons and many other wanted items. Thepre- | _ _ e e e e P e e e T B e e e i
fits are 100°% yours. It's not a franchise. There

are nd roya 'Ilei Or I8fs.
All this for about the price of a car.

——————————————— . ——— e S e ————

Yes | want to learn more about the lucrative CASI Compuier Portrait business! Please
send me your free brochure on how to get started.

- ———

|
|
|
|
|
|
Name |
I
I
|
|
I



(" Own this classic

“Roll Top” OAK DESK

from our pre-l:ut partially assembled Kit.

Here's the turn-of-the-
century *‘Roll-Top™
always wanted. A ful
size oak desk (oak and oak-
VEMEETS) NOW yOurs at
extraordinary savings . ..
because you put it together
yourself from pre-cut Kit
parts. No special tools
needed. When finished,
you'll possess a magnificent
shu ¢ for your home
:f’lel::c worth at Imt{u
twlne what you paid for
Kit! Send for details

~

u've

‘-a»*.‘fé-“ .

- &

Pheaie send my free Craftaman’s Cormer cokr catalog fearing the Classic Rodl Top Desk
and mamy other quality hardwood kits. | understand [ am under no obligation.

Ih‘nt‘ﬂm:

City Stale Zip
Craftsman’s Corner Dept. 4MRE » 4012 NE. 14th Strest »

Box AP & [es Momes, LA 50302

— — —— — ————

— =

OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPS|

1. Call 1-800-841-8674 for literoturs and
prices.

2. Study litercture ond price sheet to
datermine thet oluminum columns ore less
expensive ond eosier to obtain thon wood
columns.

3. Sell spouse on oll odvantoges of oluminum
columns. |

4. Call foctory at some toll-free number ond | |
ploce order for columns to be shipped I|I
immediately from stock of 50,000, Use |

5, 87,87, 107, 12",
157, 187, 24"
dlamaters
SOUARE—

A" xd”, BeB BTl
1079107, & 12212

and bass. PEAMANENT,

credit cord or moil check. 1] PR
. . (1] FLUTED DESIGN
5. &]'l_ﬂ.ﬁlll Saturday morning do-it-yourself | [ ||I III / 1l complate wilh standard
ot il et
& Columns will arrive in approximately 10 1w (D avaiABLE—Scaman,
days. :: ’l 178 GCorinthian and apiil cap

I

|

7. Arrange for moral support, 2 soft drinks, 2o
| con elbow grease, hammer, saw, level, a2« warp or spiit. Aeplace your

g a : = | ; oid wood columns with

| III (1[I wluminum_ LIGHTWEIGHT,

/ III,III |:- EASY TO INSTALL —cut down
[N
|'

ond jock, Ll
8. Follow directions ond install columns on

Saturday morning, eot lunch, then play
golf with friends.

Mootiece

Phone BOO/B41-BET4 toll-free
Moultrie, GA 31768

labor costs, material coats and
handling fima  BAKED-ON
FINISH —owen baked columns
complataly linishad lor home
ramodaling whean quick
imstaliation in reguired.
HOMES — partact lor porchas,

= enirgnces, colonnades — & new
- idea bn interion Secormting.

74

e ——————
HINTS
FROM
READERS

Quick paint masking

When you paint a room that's carpeted,
vou can avoid splattering paint on the
carpet, The conventional method of
taping dropcloths to the wall doesn't
work because as you walk on the carpet
the tape pulls away from the wall
Instead, try this. After you lay drop-
cloths, mask off the base molding. Then
slip a single sheet of newspaper under
the edge of the tape and press firmly.
This masks the molding and tapes the
newspaper to it, making the newspaper
float on top of the dropcloth. The drop-
cloth is now free to move slightly as you
walk on it—and of course it will—

without pulling completely away from
the wall—Arthur R, Lee

I‘;ﬁ- the dropduth over the carpet, mask
the molding and slip a single row of
newspaper under the edge of the tape.

The result is a paintproof seal along the
molding. You can walk on the dropcloths
without fear that they Il pull from the wall.

POPULAR MECHANICS » OCTOBER 1984



HINTS
FROM READERS

Chain oil bottle

If you use your chain saw for any RAISE LP : it |
length of time. you must take a num- HERE ly.
ber of tools and containers with you L ‘.'I
on a job. One such item is a large bot- it
tle of chain oil. An old dishwasher renice || II
detergent bottle with a closeable POST f

spout is handy o carry, and it isn't
messy to pour.—George McGuire

SHORT

Removing fence posts
Here are three good methods PM
readers use to pull fence posts:

1. Fasten one leafl of a butt hinge on
the post about 1 ft. from ground level
using 20d common nails angled up-
ward. Let the nails protrude %% in.

Insert the working end of a bumper
jack under the edge of the hinge. Work
the jack until the post is high enough

the next job.—G. Amati

to lift. A prybar helps remove nails for

2. Combine a bumper jack and a
doubled length of chain secured to the
post with a bolt, Use a 2x4 block to
keep the top of the jack away from the
post.—John K. Echrernacht

3. Secure a second post to the set |
post with a short chain, nailed or
bolted in place. Use the auxiliary post
as a lever to pry the set post out of the
ground.— Walter W. Weber

Train at Home for One of These 30 Career Opportunities

CALL TOLL-FREE OR WRITE FOR FREE CAHEEH FACTS ABOUT DIPLOMAS OR DEGREES

If you want more money,
more sacu and a better
of life, the decision to
train for a better career
could be the most | rtant
one you will ever make. And
now you can train at home in
your spare time for a diploma
or even a degree 10 help you
get a better job. This is the
same kind of training program
that has been used by nearly
2,000 American Corporations
to train their ampluge-es
Union Carbide, Ford
and many others.

An Ideal Way to Leam

Could a Career Diploma

or a Degree Be Worth
Thousands of Dollars to You?
Compare your present salary with

Or Gel Your Degree Without Aending College

How without attending class, you can gel your degree in

business with a major in Marlm'ung Eualnﬂﬁs Manage-

® manl, Accounting and Finance
Or get a tachnical degree ir Civil,

i e "

Diploma Mechanical or Electrical Engi-
e neering Technology. W you
already have some college or o

e .4 you have worked in the field, you
ks ﬂ' may ba eniitled 1o advanced

¥ standing loward vour degree.

CALL TOLL-FREE
1-800-358-5858 / =%

. OF mail
coupon for | cALL ANYTIME— Operators io take your call 24 hours a day,
free facts! 7 days a week. No cost. Mo obisgation. No salesman will call

r-——————————————-———

[pg™=| intemational Correspondence Schools, Dept. PBTS4
| BGS e ENTER Saanion. Pennsylvania 18515

_ the amount of money you could be ! : I
;:-?ET o mgfmw;;??uﬂngr making in any of the careers pb,,“ send me free facts, color brochure and full information on how | can I
it take time shown w. Training in a trade or ' study af home ko the caneer | have chosen. | undarstand | am under no obliga-
amily. Learning is easy because ; =1 tion and no salesman will call. CHECK ONE BOX ONLY! |
everything is explained step by garning an Associate Dngrae in I
step with plenty of drawings, dia- Specialized Business or in Spe- ¥ susmess associre = CAREER DIPLOMA PROGRAMS |
grams and photos. And like l:nany cialized Technology could make a t “:ﬁ.,, Managemen {7 mmﬂm :ulmm:llm;e-: l‘m:wng I
colleges—all these courses use 9'ant difference in your lifetime | 3 taieing [ Holel Restaorant [ Vetinary Asst * [ Micracompuler
book” exams that let you Sarnings. Bul i's not the money & L fnance -, Saragement Oiesel Machanics  Rapai |
refer to your texts and apply what alone... think of the security, satis- I HNICAL ASSOCIATE % E‘:‘-‘Ei"u"" & Mo 25'211‘31".”55 e Bpae I
you have learned. If you do have a faction and the fun of working in a | m%nﬁrmnq G ::r::w.tm 3 ':umnmm B Eﬂ.ﬂﬁfﬂmr
i . i B i g Il l il ENQingEn ation [ Efect
question, your instructor is as ﬂb‘-"“” "i%mmm information & || Lot vanica Enginesnng Toeh - isve Agen: U BaokKeRBOg™ (1 Soal Engrne Fepi I
close as your telephone. And all no cost! career you re I | Edpctrical Engingenng Tech [ WildlileFaesiry . - I
maost interested in and mail the y [ Blectresics Technology Conservation’ Tese cowrses are altered by Morth American
courses include necessary lools, Sl Thaes' ob I Correspandence Schoods 1
instruments and materials., what- COUpon today. There's no obliga- 2
aver you need for your training. 1N and no salesman will call | e AGE 1
| nooress !
Mail coupon today for free facts and color brochure. [ |
CITYISTATETIP
— h——————-l-u--——__—l-————J

=l
L
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Sivle and engineerngjomaogather to create
the best, gifst authenlic sompbnent car
mofey can by, Complete-affardable, and
easy torbuild, the 3937 Jaguar® SS 100
reproduc tiomrhy -'\,nhqu{-&[ lassi
Automotive; Inc,

For the Tull stor
i (F il wrile or call TOLL FREE S00-245-1310.
Mg T . ’ PA residents call (412) 283-4663

r— —-— e e T ] e ——— i ———

e . 100 S0 R P14
EJINC, &0 l'\:liun-:--ll Elﬁl g

[ £3 00 enclaged e comaleis lulb-color oroci

(21 2000 enciosed fpr-assembly maraal v varsiom

(3 520 00 emcnset i assembdy qdidal theoni prgag versiont

= 'Mllllﬂnlrﬂlﬁalﬂhmmmnnm S S .
CHARGE WY CIMASTER CHARGE £3WISA. (] DINERS L un 14 amu:mhgprss ot

OWNERS REPORT: JEEP "l shopped the various 4wds,” re- A Michigan dentist: "Best-riding
{Continued from page 64) sponded a Florida letter carrier to our truck I've ever owned, and ['ve had both

questionnaire, “looking for an economi- Broncos and Blazers.” A West Virginia
do Jeep SportfWagon owners think of cal wagon with enough room for me emergency aide went one step further:
their vehicles now that they've had time  and all my stuff. I found the Bronco 11 "] feel that the small Jeap Wagoneer is

to live with them? and Blazer too small and overpriced.” (Plaase turn to page 80)
SUMMARY OF 1984 AMC JEEP CHEROKEE AND WAGONEER OWNERS REPORTS*
Total miles driven 1,450,738 Full-time dwed {Selec- wm-nuup ;inh-u Good.......... 42.1
X E—— Trac) . e Bl Excallent . vissenis 430% AVBPEQE. ... iiiiaeais 208

T mhww Good, ..........000000. BO2 Poor ........ PR [ |
. s Faur-wheel drive ....... 40.1% AVOage. .......iiovin. S-g
On the highway ... 248 Soyling ... 212 POor . 7 pumber of vebicies owned:
ATkl nxXpanence ... ...,. mw; , R b,
T v, 93 eyl 182 oo sees Two cars ...l 482
On the highway ... .. 23.7 Excallont............. 48.4% CAIE.....covvciuns A
Three-speed autamatic Specifte Likes: Good ...o0vvennen.... @0A Four or more cars....... 10.0
I BTN e svnnnnenns 1TH Styling ......... oo A8, 1% Average . a7
Om the highway ...... 220 Four-wiheel drive 5.2 o SRR T - & | Makes of other cars owned:
Handling . ........ ' 4.8 Resar seals Chevrolet . o 17.0%%
Body style choices: : Economny............... BB.2 Excellont............. 20.2% Ford NN 7
Four-door wagon ....... G8.0% B s e i | R o I A~ AMC Jo#p... ... 143
Two-door wagan........ 320 Specific distikes: AvVBrage _............ 123 Oldsmobile............. 10.8
Series choices: Disappointing mileage .. 15.5% Poor..coniieiiiamnces O Buldk ..oiuneiciansises BB
Swandard Wagonear ... .. 42.7% No complaints . ......... 108 Had mechanical trouble?
Chirokee Plonesr .. .... 322 Uncomforatie. narrow “:I'f_____ R v, Would you buy another Cheroloee
Swandard Cherokes...... 13.8 soats . .. 100 T T - % Wagoneer?
Wagoneer Limited . . 6.8 Naeusnmpmvarful L TR T1.3%
Cherokee Chief......... 48 enging. ... .. viv. BB What type of trouble? No. R 4.5
- B Rattles and noises ...... 6.7 - casdermeyan bl T Maybe cesmnmins A
25-lner Four .. ......... 920% What changes would you like? dwct shift machanism .. 0.7
2 B liter VB , . BD No changes. . ceer. 21LE% Elsctrical system. ... . @O An:i-'mw iy
Transmission chooss: "“m““"‘ wider front 123 Fuel induction ... 78 ot el
Three-speed automaric .. BB.8% Becter fusl mileage ..... B3 Dil loaks ............... T8 Maybe .....oviviieiie. 2T
Five-speed manual .. .. .. 8.7 More horsepower,...... 4.8 Dwaler repairs saisfacnry 7
Fﬂl.l.l“'mﬂ manual ... 11.7 Conventional spare tire, 4.2 EBS L i ggﬁm m of 2
Dirtee-train choloes: How much did you pay? ity Z 15-20 years ....... e 12.1%
Part-tinme dwed Rangps ........ £10,600-18.000 Dsaler service opinion: mﬂ?ﬂrﬂ vesres BBE
[Command-Trach . TI.E% Average .. ....o... £13.881 Excallemt ... .covvirern-. 20,6% S0-plus ......00..0 28.5
*Parcentages might not equal 100% due to munding or insufficdent data
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EARN upto $10,000 per MONTH

using the same EASY MONEY techniques
| used to earn over —

$1,000,000.00

hella . . . My name is Soott Wilcox

In the next few minutes I'm going 1o tell
you about a little known money-making
technique that cam change your entire life
It has certainly changed mine. ['ve made
aver ONE MILLION I;:)l.l.ﬁRSmthl'

Bul wait — things haven't always been
this good. | can remember when | had no
regular job. my home was im foreclosure,
the Mn{ '-ru:. goving o reposses my only
car, and was over S200,000 1 d:hl
Banhrup:n s-cﬂn:-:l o be the only way out,

AMILLIDNAIRES ADVICE

On the way to my allormney’s office lhe
answer finnlly hit me. Almost a vear earlier
& Iriend of mine (a self-made millionaire) had
told me about a littde known money making
techmigque that was actuslly making pcnp]:
reich. Al the time il seemed wvery dilTicult
io believe, Bul. considering my present
sitwation — what did | have o lose?

I.'Iur::g the next few days my frend and |
discussed this techmique in En:ll dietail and
| learped from A o £ how he was able 1o
Suhz thousands of dollars sach and every

iy

IT IHDESNT TAKE MONEY
TOMAKE MONEY

To my surprise, 1 learned that you don't
need money Lo make moncy, (Aller all, |
was almost penniless.) | also found out that
you don’t need an office or retail store, and
no special training is required. Age or sex s
no barrier. The most imponant thing you
need 10 know s some “inside information”™
and how, where, and when to make the
RIGHT MOVES! | decided to put the plan
into action.

ALLAT ONCE — ITHAPPENED

Al first i seemed 100 good 1o be troe!
Within a few short days 1 maney staried
rrﬂhns in. Almost overnight | was making

J00-5300-5500 per day and more. Day by
day my wealth continued 10 multiply wntil
| was earming from 57,000 to 510,000 per
week!

The money was pouring in so Fast that |
was able 1o pay off all my bills, save my
home and my car, and enjoy life with my
wile and children,

THE GOOD LIFE

Mow we live in a pew 3,500 square Toot
luxury home, my wife amd | both drive
Mercedes sutomohbiles, and neither of wus
rarely has time (o “wark™

We now have money in the bank, we can
afford almost anything we want, and most
of our fnancinl affairs are handled by
Certified Public Accountants and Corporate
Lawyers. My wife and | both know that
the onmly reasan we are able to enjo
this kind af Hfe style & because we loo
full advantage of & very unique income
opportunity,

Copyrighe & 1984

t4ore i my rwioess — JAM PACKED WITH CASH —
ey fioe caposli in ey Bankd

Herw i my lavworiia sports ca | like o drive on Sundayy

Now that the prood of the cash is on the table, even the blindest should be
able to see that my EASY MONEY PLAN can actually work for YOU!!

HERES YOUR CHANCE

Whai I'm going 10 offer you is the chance
of a life time. Mot the same ane | had . . bud
a much better one. And I'm going o ask
you to send me ten dollars for sharmg tvhas
mformation

Sure, 1 could send it to you free — but 1
won'l, You should alws know that | stand 10
make a reasonable profit om the material
I will be sending you. Bui, why should you
care? After all, the information contained
in my PROVEMN EASY MONEY PLAN
has taken me five years 1o p:rrm:! and will
show you how to make more money than
Fﬂl.i have ever made in your life Noi a
ew measly nickels and dimes — but twenty-
five, fifi ane hundred thousand dollars
or more F\:E!t MONTH!

I'm so confident that my PROVEN EASY
MOMNEY PLAN can work for you that
I'll make you this 310,000 GUARANTEE!

ITSGUARANTEED

This guaraniee entitler you fo wie my
PROVEN EASY MONEY PLAN for a
Jull 31 days with absolurely ¥O RISK
Then, if you don’t agree thar my EASY
MONEY PLAN {x worth ai least EI0000
im eash o you (ome thousand ilmes 03
medger pricel, jutt Fetwrm §f o ome - and
ra Humf owr 3000 plus ONE EXTRA
DL ,r" {wur nime, rrouble. aad poir-
age J'F'Ilur could be more failr?

GET STARTED NOW
My PROVENMN EASY MONEY FPLAN
will show you how (o starl receiving money
within 48 hours afler you begin, Con-
tnusd idE can h1'|.|1.3 you more money than
you ever thought possible Think what life
could be like with:

*NO MORE BUDGETING

"NO MORE BANK LOANS

*NO MORE MORTGAGES

*NO MORE HOUNDING CREDITORS

Sound to good Lo be true?—NOT REALLY!
All that s mesded is 8 sincere desire 1o get
ahead and the beliel that my EASY MONEY
PLAN can work for you

BECOME WEALTHY
AND INDEPENDENT
Mr. V.F. of Mashville, Tenpessee knows
how well my plan works, Within ¥ days
afier he put the plan inta sction he received
an avilanche of cash — almasn $35,0000 Here
are his own words

“When yowr plan arried I staved wp wasil
£ AM. juxt to study it [ finally decided 1o
ive the thing a whirl. Now, just 6 weeks
per [ made almon 35000 s unbe-

lirvable, Thark you.”
[Sworn AFFIDAYIT an file)

You can easily learm the same money
making technigues that | taught him, They
are all spelied oul In exact detail n m
PROVEN EASY MONEY PLAN. And wit
my 510,000 GUARANTEE — ¥YOLU CAN'T
LOSE. Now, the rest is up Lo youi.

To recsive your PROVEN EASY MONEY
PLAN, simply print the words “EASY
MOMEY' along with your name and
address on any size piece of paper. Mail
this along with $10.00 in cash, check, or
money order 1o Scont Wilcox a1 1601 Ease
Muin Street Dept_ O0-50, Plainfield, IN 46168

[l'v,‘uu wish 1o use your MASTERCARD
18A-make sure o include your card
number and espiration date. Also indude
your interbank number on MASTER-
CARD orders.

Your order will be processed the same
day it is received and ALL orders are
by my wunique 510,000.00 money

back guarantee.




.
3 - Ynu set out to learn a skill.

qg%gnd up with a kind
%ﬂnd&*}mu didn't know was

possible. You're Navy-trained

_and now you'know how it
, eels to be one of the best.

 The Navy Adventure
- atgrl:s with a choice of over
~ Bixty career fields including
. ‘advanced communications,
““micro-electronics, aviation,

s even nuclear power.
! You choose. You train.

Then, on-the-job experience
turns what you've learned
into a skill you can call your
own. But more than that,
you've learned to take charge
and lead. To motivate people
to work together like a team.
You start out earning
over $550 a month plus
housing, food, and special pay
for sea duty. And as your
skill and experience grow so
does the pay. But the biggest

_a.n

can't buy. "
One day you feel yﬁm -

standing a little taller,

straighter. You're proud of "

who you are, of what you can,

do, of being one of the best..

And it feels great™ S __
It'’s a part of the Navy

Adventure you'll remember

for the rest of your life. Call

toll-free, 800-327-NAVY. Find

out more about it. i

benefit is something money- i
' 2

""I

-

s

H

 Navy.It's NotJust A Job, It's An Adventure. ¢



The New Natural Self-Improvement Bmakthmugh'

B A quantum leap in unleashing
hidden abilities, talents, and skills.

l Guaranteed to improve your
performance in everything you do.

l Used by over 150,000 for insight,
creativity, knowledge, and profit.

Success dependsoniit. ..

INSTANT MEMORY is the fastest, surest, most enjoyable method ever
devised to acquire a perfect memaory without even Irying.

Mo memaorization, no word association.

It helps you solve problems fasi. Reduces stress, fatigue. And even
improves your tennis game!

Release your photographic memory. Nothing is forgotten! Leam “how”
you remember, “why” you forget. Discover a natural ability of your mind to

INSTANT MEMORY® is the first, original, and
trademarked natural leaming system. It is the

instantly recall everything you see, read, hear,

You can have a

phutugmphin meamaory.
With INSTANT MEMORY, anyone can
remember anything . . . without even

mamory from saif-i
inatantly. This new way to remember is
50 simple, quick and usable, averyone
can usa it immediatealy.

Age is no barrier.

Why'? Bacausa the results are automatic.
It is the easiest way to remember
names, faces, dates, spoaches,
formulas, music, phone numbers, and
aven entire books

Pass exams easily!

L'IE’” are in school, with INSTANT
MORY you can permanenily
remember all you will ever study, Now
YOou Can aasily pass every exam with
laas study, Noworry and no “tes! trauma "
Increases your vocabulary, improves
spelling. masters foreign languages.

Here's how it works . .

Science has proven the accumulated
axperience of a iifetime ks prasaded
%ﬂn:l in your mind. | ANT

M simply relaases it Without
word associations. Just the natural
powars of your mind. It's a spectacular
way to put a lifetime of learming at your
fingertips. And it's your birthright!

About the INSTITUTE

For over 121 yeam, the Institute of
Advanced Thinking has eamed o
reputation of proven reliability and
iniegrity. It has gakned internatonal
uduuhwﬂ!‘l.l‘mwuﬂr
instruction in Matural Memory.™

The Institute is & mamiber of the

Amencan Asscciation for Adull and Continuing
Education, Direct Marketing Club of Southern
California, and Pacific Palisades Chamber of
Commerce.

Play any sport better!
INSTANT MEMORY means your 1.2:1“
just got batter without pmnnas
Because the “perfect gama” axists
migide you right naw! Simply leam how
to "unieash” it

Learn any skill.

INSTANT MEMORY means leaming
new skills 8l a speed you didnt think
possible, Because it's a natural state of
mind. It comes bulit-in. So you don't
have to work for il Na rapatition, mo
relgarning!

Win atcards, give:roechea.
overcome stage fright.
This is far more than just a “memory”
course . .. il ig a8 new way of iving.
INSTANT MEMORY enables you fo
play any musical instrument, find lost
articles, awaken the axact moment you
desira, tell stories and jokes without
nenvousness, improve your typing, think
faster, and much more!
Thera's no end to tha things you cando
with INSTANT ME Hﬂgg’

MINDSTORMING"® -

your key to crunruvlty.

With this amazing technique originated
by tha IHBTm?E you can instantly

libarate your inner craative abilities and
natural intuitive powers. It floods your
mind with a fortune ol monay-making

eas. There is no limit to what you can
discover, invent or producel

Instant speed reading.

Thee firat tima you resd something should

be your last! Now you can instanily
remember all vou read, Bacausa
= you will read a page ke a

photograph! With INSTANT MEMORY,

there is no limit o the words you can
read par minute.

i INSTITUTE OF ADVANGCED THINKING 198

source of dramatic and authentic mind power.

YOU WILL LEARN

(3 How to remember as fast as you think

[ Poise and sell-confidence in any situation

O Your mind has NO limits

O Hidden talents you didn’t know you had

O Why all other memory courses are obsolele

[0 How to excel in evervthing you do

[ Forgetting is antinatural and ‘curzhie’

[ Redl ESP is using vour mind comectly

[0 How to relax your entire body in seconds

O Why concentration improves awtomatically

O To express yourself persuasively

[ There's & hbrary already i your mind

[ To advance yoiir career by staving informed

O How to ‘unleam’ psychological obstacles

O To recall even tough technical material

O Popularity, prestige, recognition is yours . . . and
much, much more!

PLUS the added benefit of being able w0 quickly read all the maga-
zings, newspapers and books you desire . . . and retaining all of it more
clearly and sccurstely than ever before . . . st & surprisingly low cost.

FULL MONEYBACK GUARANTEE
lmmmmmwmmrmmmmmwame
refund. Absolutely no rigkd

VN N Y O
(] hﬂmdﬂnnﬂdmlnﬁnﬂ
| B45Viadela Par, Dept. PM1084
B Pacific Palizsades, Califomia 20272
§ Yes. please send me your unigue INSTANT MEMORY book
j§ foronly $10 complete by First Class Maii at no extra cost.
|
1
L]
[ |

Masma

|

Exp Date
L-----------------------




POP RIVETOOL. Whenever  owmsens cerorr: ser

nuts and bolts aren't
holding their own.

B Easy to use~POP” brand Rivets fasten
two surfaces from one side in seconds,

permanently,

M POP brand Rivets won't strip, can't
shake loose like screws, nuts and

| 2 %1

Rivels inser easily, even when working from
ane sie. When end is fully expanded, rvet
sl2m pops and rivet locks in place permanently

B Hundreds of uses inside and outside.
Lets you: assemble gutters; install down-
spouts; make auto repairs, customize
cars and vans; fix lawn furniture; repair
storm doors, leather goods and much

more.

M Fastens metal, wood, cloth, plastic,
leather, etc.

M Ideal for year-round gift giving.

M Available wherever hardware is sold.

tiningd fromm page 76)

superior to the Toyota Land Cruiser.”

The main reason people bought the
Cherokea’Wagoneer, though, had to do
with four-wheel drive. "1 like 4wd for
tha beaches in the summer,” smiled a
Massachusetts attormey, “and for snow
traction in wintertime. Styling and per-
formance, too, are better than the Blaz-
er or Bronco 11"

All Cherokees and Wagoneers come
with dwd. The so-called Command-
Trac part-time dwd is standard and is
meant for occasional light-duty use in
snow and on slippery roads. The option-
al, more rugged Selec-Trac turns these
Jeeps into true off-roaders. Both 4wd

CONSLIMER DIVISION

Reading. PA 19605 EHHAHT

20

Mast buyers chose AMC's first
Four, a short stroke, 2.5-fiter model.

systems can be ordered with either
manual or automatic transmissions and
can be shifted from 2wd to 4wd and
back at will. You can engage or disen-

| gage the Command-Trac transfer case

at any road speed, without stopping to
lock or unlock front hubs. Even so, 8.7
percent of our respondents mentioned
gear grinding and stiff 2wd/4wd shifts,
particularly in cold weather.

Another minor beef focused on the
front bucket seats. ""They need higher
seatbacks or headrests,” suggested a
New York cable TV installer, and a New
Hampshire developer added, "The
front seats are too narrow.” In all, 12.1
percent of our owners told us they'd like
better front seats.

Quality and workmanship came in for
another set of high marks, with 94.1
percent rating them good to excellent.
That's up there with the best imports.
“(Great paint job,”” beamed a California
marketing rep, "‘and all body moldings
fit straight. We plan to drive the Chero-
kee at least 200,000 miles.”

“I'm very pleased with the quality of
my Wagoneer,”” echoed a retired North
Carolinian. "All five doors, including
the plastic liftgate, open and shut like
bank waults, no rattles anywhere, no
orange peel in the paint, upholstery
very good; overall excellent!”

Owners with automatic transmis-

{Pleage turn to page 166)
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Now there’s a tough
new anti-freeze for foday’s
hotter running cars.

Today's fuel-efficient cars run hotter by design. formulated with ALUGARD' 340-2. And it's

And to keep their weight down, they use light the only anti-freeze formulation by
...but corrosion-prone ... metals like aluminum  all 4 major U.S. car makers for ive use in
in their engines and cooling systems. all their cars. It's also recommended for use
All this puts tremendous new demands on in imports. But we haven't stopped there. ..
your anti-freeze/coolant. To protect your engine New Easy Pour, “No Glug” Jug.
against costly heat damage, it has to cool Tired of spilling and wasting anti-freeze when
with maximum efficiency...and fight against you pour it? Qur unique
corrosion and sludge formation that can new Easy Pour jug puts
block your radiator. an end to anti-freeze
That's why we developed STP" Anti-Freeze/ mess. Its convenience
Coolant. ..a tough new anti-freeze product is another good reason

designed specifically for today’s hotter running to switch to STP Anti-
cars. It delivers extra protection because it's Freeze/Coolant.

, lnllfreeze
! Coolant

“ALUGARD 340-2

THE HIGH PERFORMANCE SUICONE SLICATE INHISITOR §YSTEM

The only formulation approved |
by all 4 :'Hliﬂ Ir.s. Car lrnlmu 22

* Yaor-reund protection for ofl domessic ond imported con.
* Con be odded 1o your present anli-freere. 15
® Extroy protection for rubber and of meials induding aluminem.

= Depend on STP proven performance. jj’ ——

STP Corporation, an ESMARK Company, Boca Raten, Florida 33431
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Hollywood stuntmen are riding .
. the crest of competition to get the
a’.‘blgge:t box office gasps.

o

[

pack of sword-wielding cult L&
murderers thunders out of s

¥ -

the woods and Indiana Jones has [ RO & . B et
yon. Your heart leaps as Indy [S B > -

i J
planks. About 300 feet below ; '

only one place to run—onto the 4 r"' ‘-
'__' .
makes it to the bridge with its '
'4.-'- .i'- .
there’s a crocodile-infested river. | e AR ':#h%hi E -} .
-
} 9%

rope bridge slung across the can- { } -
ancient creaking floor of wood el l :
One false move and Indiana

: : Villain Mola Ram plunges from falle i
Jones will do his last swan dive bridge {top) In Indlana Jones And ]

into the toothy oblivion. ple Of Doom. Mats and airbags,ls

But wait! As the fleet-footed break the stuntman’s fall. .
R £




_ Villains spill into crocodile-infested river after Indiana
~euts rope bridge. Before cutting, Indy ties cable to his
i © hand. Cable runs to an unseen descender [right]. which
also was used in climactic scene [far right]. Harrison
Ford did some stunts himself. like rafting |below).

killers mount the bridge, Indiana sees
the sword-swinging villain Mola Ram
waiting for him on the other side. What
to do? He whips out his knife, ties the
bridge rope cable to his hand, then cuts
the cable in half. The bridge breaks in
two, spilling Mola Ram and the blood-
thirsty Thuggies into the river below.
Our hero, clinging to the rope he tied
around his hand, bids his adversaries a
sarcastic adieu.

So it goes throughout the movie Indi-
ana Jones And The Temple OFf Doom,
the latest installment in the adventures
of Steven Spielberg and George Lucas's
intrepid archasoclogist. The movia,
which grossed over $45 million in its
first week, leaves audiences gasping at
the nearly nonstop “gags,” as stunt
people call their bone-crunching stock
in trads.

While the Indiana Jones extravagan-
za reigns as 1984's hottest action flick,
there’s no skimping on gags in a half-

B4

dozen other new Hollywood releases.
Stunt people set themselves on fire in
Firestarter, leaped 20 stories in Stick
and hung on for dear life as an entire set
flipped over on its side in the shooting
of 2010, the sci-fi thriller scheduled for
release this winter.

Caught between the pressure to in-
vent more thrilling and dangerous
stunts and the desire to live through
them, stunt coordinators are building
and modifying gadgets borrowed from
paratroopers, firefighters and race car
drivers to increase the margin of safety
on the set.

Their jobs are hazardous by nature,
but more than one Hollywood daredevil
told PM that no one wants another
Twilight Zone case. During the making
of that movie in 1881, director John
Landis and two associates ware
charged with involuntary manslaughter
in the deaths of actor Vic Morrow and
two children. The three perished when

a series of special effects explosions
caused a helicopter to crash on them as
they were filming a Vietnam war scene.

A star is injured

When a stunt comes off without &
hitch, the action stops as cast and crew
give the stand-in an ovation. But some-
times the wear and tear on the perform-
er leaves scars even without a major
accident. Harrison Ford, who plays
Indy, underwent surgery for an injured
back after doing several stunts himself,

Still, for the death-defying work they
do every day, stunt pecple have a
remarkably good safety record. Much of
the credit goes to machines like the
“descender,”” used in several big falls in
Indiana Jones. The descender was
adapted from a rig used to teach British
paratroopers how to set their bodies for
a landing in a drop zona. "I asked about
it and tracked it to a parachute regiment
at Aldershot,” stunt arranger Vic Arm-

POPULAR MECHANICS ® OCTOBER 1984



e, .

Dar Ho!:ml‘l does !M of his
two 20-story falls for 5 .Wire
lowering him appears In the
photo but not in movie. Gear

used is shown in inset. q » |

-
e T ——

PHOTOS BY JE/ WERNER ‘
jujf i Ly
strong recalls. “I've elaborated on it
since then, because the paratroopers
used it for a 30-foot drop and | needed a
300-foot drop.”

For the bridge scene, the descender
was mounted on a cliff, its cable camou-
flaged by the bndge's ropes and vines.
When Ram plunges into the river, he is
hooked to the descender by a special
cable attached to an upper body har-
ness. The cable runs to the descender,
which lowers the bad guy at a slow,
steady, safe pace. The fall is speeded up
by the camera.

In the same scene, we see Indiana
painfully working his way hand-over-
hand up the cliffside on the rope cable,
But off-camera, the real work is being
performed by the descender as it hoists
Indy up the cliff.

The device is simply a drum mountad
on a shaft attached to an A-frame about

Crew from 2010 stands by as Interior of the spaceship Leonow Is turned on Its gimballing 40 inches high and 5 feet long. On one
mechanism. The lightweight metal unit was turned 207, tossing stuntmen and props. end of the shaft is the motor housing,
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in the Stephen King story Firestarter, the
stuntmen were set ablaze for nearly two
minutes. Stuntman (inset] wears fire-retar-
dant sult. He wore a protective mask, too.

ery precaution was taken 1o

make sure no lives would be lost,
yet cold fear and tension filled the
cavernous studio on the set of the
CBS soap opera As The World Turns.
The set was hot and noisy with a
carefully started but frighteningly big
fire. Despite the presence of a 6-foot
fan designed to blow smoke out of the
studio’s air ducts, half the people
standing by were coughing and one
even had to be helped off when he
became dizzy from the smoke.

“The whole problem was breathing
in smoke,” says Sandy Richman, one
of only five stuntwomen working in
New York. She coordinated the fire

1

As The World Turns co-star Hilla-
ry Bafley [left) helps Sandy Rich-
man make up to double for her
in a fire scene,

which is tapered and capped by two fan
blades. With the clutch engaged, the
blades can be pushed to operate the
descender manually,. A motorcycle
brake on the shaft's opposite end stops
the fall of a stuntman on a dime.
Stuntman Chuck Woaters, who
worked on Indiana Jones, modified the
rig by installing a gear mechanism for
winding stunt people up from the
ground to shoot a fall halfway down a
building. “lt's almost foolproof,” he
asserns. "The only thing that can go
wrong is if the cable
breaks. It's strong
enough to hold a horse.””
High falls are clearly
the trademark of a great
stunt performer. And in
this bumper-crop stunt
season, the dean of the
fall-guys had his day in
the Burt Reynolds film
Stick. Dar Robinson took
a pair of 20-story falls, one as a stand-in
for Charles Durmning, and the other as a
murderer played by the stuntman him-
self.
Robinson designed and built a special
contraption for the big leaps. Dubbed
{Please turn to page [22)

GREATEST STUNTS

ONTV:IT'S SOAPS, STUNTS AND SWEEPS

scene and doubled for featured ac-
tress Hillary Bailey, who plays a po-
licewoman on the highly rated show.

As with Hollywood movies, TV soap
operas are running increasingly intri-
cate and daring stunts in hopes of
pulling bigger audiences. In the past
two years, stunl people have jumped
from six-story waterfalls, crashed cars
through plaster walls and raced out of
exploding buildings. Most of the stunts
are writlen Into the scripts when
“sweeps week” comes up.

Sweeps week happens twice a year
when the A.C. Nielson survey does in-
depth research for one week to see
how TV shows are faring. While the

FHOTOS HY BRIAN WURFF

Romancing The Stone co-star Kathleen
Turner did her own stunt, a river crossing.

news broadcasis feature sex-oriented
reports and talk shows bring on bomb-
shell guesls, the soaps go for the big
numbers with spectacular "gags," as
the stunts are called. “It does wonders
for the ratings,” Bailey acknowledges.
“But the stuntwork also inspires the
whole cast and crew.”

For the fire stunt, the production
company worked two straight 12-hour
days to shoot and reshoot the fire until
they had on tape exactly what the
director wanted,

“Woe had auxiliary firefighters on the
set, and of course, we had to clear
everything with New York City fire
officials,” Richman says. The fire was
started with a patented ignition fluid
that burns slowly and smothers easily.

To go through the fire, Richman
donned a protective suit and wore
Zell's Gell on her skin. The malodor-
ous gell protects the skin from fire and
staves off a heat transfer burn from the
stunt person’s own sweat.

Richman, who has coordinated
gags for several other soaps, says the
higher ratings will encourage TV to go
with more stunis. “Love affairs and
crooked deals can gel boring,” she
says. "But an explosive stunt will al-
ways grab your attention.” —.E,
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Smnatima in the next few months,
two daring young pilots will shoe-
hom themselves into a cockpit not much
bigger than a bathtub and set off to
accomplish what no man before has
ever attempted—the first nonstop, non-
refueled flight around the world, a
distance of some 25,000 miles. If suc-
cessful, they will mark one of the great
milestones in aviation achievement. No
one else has even come close. The
current record for nonstop, non-refu-
eled flight was set in 1962 by an Air

Force B-52 on a 12,532-mile hop from
Okinawa to Spain.

The craft that will attempt this global
feat, called the Voyager, is a weirdly
awesome sight. Conceived by Burt Ru-

POPULAR MECHANICS » OCTOBER 1984
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Cutaway of fuselage shows cramped quarters where pliots may live for up to two weeki.

tan, famous for his innovative home-
built sports planes, it represents a strik-
ing departure from traditional aircraft
design. Its long, slim main wing
stretches an incredible 111 feet from tip
to tip—3 feet longer than the wingspan
on a Boeing 727. A shorter canard wing
on the nose, a familiar Rutan trade-

mark, adds lift and stability without the
drag of a conventional aft-mounted hor-
fzontal stabilizer.

At the center, flanked by two 28-foot-
long outrigger tail booms, i5 a small,
cigar-shaped fuselage pod less than 40
inches wide with an engine at either

(Please turr to page 124)



An inflatable kayak is all that separates
you from whitewater on this

TORPEDO

he water is calm beneath our

inflatable kayaks. Little more

than a few ripples break the sur-
face smoothness of the Klamath River in
the deepest reaches of Northern Cali-
fornia. The 15 of us on this run know
that this is, perhaps, the only calm
water we'll see in the next few hours.
We try to enjoy the serenity, but we can
all feel the underlying tension. The sun
is warm, but the water looks cold and,
yas, menacing.

The water is noticeably quicker now,
lapping against the rock outcroppings
to our right as we continue down the
rver. It's getting closer to that time. We
think back to our preparation, to our
boats, to our own skills and nerve and
wonder how it'll all go together at
combat speed when the moment ar-
rives.

What are we doing here?

Initially, the idea of shooting
whitewater rapids in a small, inflatabla
plastic boat does not seem the product
of a rational mind. As Star Trek's Mr.
Spock would say, it's not logical to mix
rocks with boats that go pop.

Using inflatable kayaks to run sec-
tions of whitewater rivers is the special-
ty of Orange Torpedo Trips, Box 1111,
Grants Pass, Ore. 97526, telephone
(503) 479-5061. The people at Orange
Torpedo Trips pioneared this new kind
of water sport about 16 years ago and
have become the foremost outfitters of
this type of craft. They currently offer
over a dozen different river adventures,

BY CLUFF GROMER

Our escapade began much earlier
with a van ride from a central meeting
point—where our group had assembled
from various parts of the country—to
the put-in site on the Klamath.

Orientation had been given at the
edge of the Klamath. The hour and a
half presentation by the senior of our
three guides had gone far in calming
the group's initial high anxiety level.
The only river experience most of us
had had was crossing them at 30,000
feat in the comfort of a 747. We'd been
told how to paddle and control the
boat—an orange-colored, torpedo-
shaped kayak. It's called a Tahiti and is
made in France by Sevylor.

The unreinforced PVC construction
of the 10-foot craft is not what you'd call
confidence inspiring. These things
ware supposed to carry us down 38
miles of water, through rock-infested,
froth-angry rapids bearing names such
as Devil's Toenail, Mixmaster and
Trench?

Some of the other whitewater trips
use an inflatable that’'s a bit more
sturdy and stable than our Tahitis.
Constructed of fabrc-reinforced PVC,
these larger kayaks are called the Nar-
whal Totern T300 and T350 and are
made in Spain by Dayfer, 5.L.

The guide explained what we were to
do when (not if) we flipped out of the
Tahiti into the water—flatten out on the
water to avoid getting caught or banged
up on underwater rocks. Thanks.

Most of the danger from rocks would

{Plaase tumn o page 125)
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Fifteen Inflatable kayaks
are ready to roll on the
white water ([facing
page, far left). Once the
rush of the first rapids is
past, confidence levels in-
crease rapldly. Some trips
down the Kiamath River
Iin California combine
camping (left] with
whitewater adventure. f
you handle your kayak
correctly on The Big Ride
|below). you can launch
straight up and experi-
ence the thrill of master-
| Ing the water. Or, the
water may master you.
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Four-cylinder engines
with four valves per

cylinder put instant
performance at
the tip of your toe.

BY NORMAN MAYERSOHN
Assistant Auto Editor

enty-five years ago, nobody
thought or cared much about trying
to combine high performance with low
fuel consumption. With gasoline at 30
cents a gallon and blue skies over our
cities, all we worried about was making
horsepower. From the gquadruple-
carbed flathead Ford VB8s of the ‘505 to
the awesome Chrysler Hemis of De-
troit’s next horsepower war, it &
was only raw power output that £
counted.

When the Clean Air Act and
two fuel shortages permanently
changed automobiles in the '70s, the
term performance was perverted to
mean a four-cylinder econobox with
vinyl racing stripes, alloy wheels and fat
tires.

Today, carmakers are learning how
to build high-performance cars that
combine driving thrills with economy
and ecology. Not surprisingly, one key
to this new wave of high-efficlency
motoring is an idea nearly as old as the
car itself—the four-valves-per-cylinder
engine design. First used in 1900 by
Fiat and soon turned into a winning
Grand Prix racing design by Mercedes
and Peugeot, the four-valves-per-cylin-
der arrangement is used today in nearly
every sort of racing, from Formula One
and the Indianapolis 500 to the World
Rally Cup for production cars.

We're starting to see this design
show up in new road cars for one simple
reason—it makes more power. Internal
combustion engines are sasily pleased.
The more airffuel mixture you can
squeeze Iinto the cylinders, the more
powaerful the explosions will be. Turbo-
chargers are one great way to accom-

0

EXHALST CAM
LOHBE PAUR

EXHALIST
PORT

TURBOCHARGER

Sixteen-valve 5aab Four uses double
overhead cams and direct acting tap-
pets. Each pair of wvalves I3 actua-
ted by Iits own pair of cam lobes.

plish this, but they only flex their mus-
cle when boost (positive pressure) has
bean built up. Four-valve designs in-
crease power over a broader engine
speed range and take nothing away
from driveability.

The improvements are far more than
a simple matter of four valves being
better than two. Airflow into and out of
the cylinder is improved, but the reason
is not so obvious. Two small valves
replacing a single large one might have
a larger total valve area, but the really
critical increase comes in valve circum-
ference. Air can't flow through the
center of a valve anyway—it enters and
axits the cylinder around the valve seat
edge. Even for equal valve areas in the
two designs, the four-valve head will

INTAKE WALVE

INTAKE CAM
LOBE PAIR

EXHALST
VALVE PAIR

INTERC O:OILER

have an advantage of almost 40 percent
greater curtain area, which is where the
real action takes place.
There are other factors only slightly
less important. Smaller valves are
lightar than the ones they replace, so
rpm potential and power output are
again raised. For proof, look at the
Maercedes 2_3-liter Four useq in the 190
series cars. The standard version puts
out 120 hp at 5,000 rpm. The new 16-
valve model serves up 185 hp at 6,200
rpm. Ford's SVO Mustang needs a
turbo and intercooler to make equiva-
lent power from the same 2.3-liter
displacement. Each cylinder's walves
are usually arranged in opposing
pairs—two intake valves opposite a pair
(Please tum to page 158)
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BY ANDREW COE
v Don Green

e concept of three-wheeled cars
makes perfect sense: Three

points define a plane, four are
redundant. In fact, two California con
panies are producing three-whee
that are so fast and so much fun, t uﬂr
might become the sports cars of the late
‘B0s. And some of the most popular
European three-wheeled cars are about
to be imported into this country, Even

TORER 1984
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-WHEELERS
ARE BACK!

Why use four wheels when three will do?

Badsey Bullet has individual compartments
for its driver, passenger and a four-

cylinder 1.200-cc Yamaha motorcyde engine.
Comparlson with the Batmoblle |z inevitable.

those big guys in Detroit have a few
tricks up their sleeves
The history of three-wheelers is as
long as that of motorized transport. One
of the first self-propelled vehicles, Cug-
not's 1768 steam tractor, had only three
wheels. Karl Benz is credited with
building the first true automobile (a
three-wheeler) in 1886. The Morgan
se-wheeler with its V-Twin motorcy-

cle engine was one of the most popular
sportscars in England during the first
third of this century when enly the rich
could afford four wheels. Since then,
three-wheelers have had a few ups—
Buckminster Fuller's Dymaxdon Car,
the German Messerschmitt bubble car
and Mazda's post-War three-wheeled
truck—but, in the last several dec

it has been mostly downs. Today, three




Occupants enter the 150-mph
Badsey Bullet via separate hatches.

wheeled vehicles are making a come-
back, and they're looking to hit the big
time.

Three-wheelers flourish in Europe,
Japan, India and Asia, but they have
almost disappeared from U.S. roads.
The three-wheeled, seven-seat Davis of
1847-49 looked like any big post-War
American car, except for its single front
wheel. But the company went bust. Ona
reason is that Americans are prejudiced
in favor of four-wheeled vehicles. In our
minds, four wheels are the defining
feature of an automobile. Anything
with less than four wheels is either a
motorcycle or an indefinable something
else. Another deep-set belief is that
threa-whealers tip over easily on turns.

A properly engineered three-
whesled vehicle should not tip over or
have any other odd handling character-
istice. Some three-wheelers tip over
less easily than any four-whealed car.
What's important here is that the vehi-
cle must have a wide track and a low
center of gravity close to the two-
wheeled end. As for handling, a couple
of the three-wheelers in this article
maks you think you're driving a racing
car. Very few four-wheelers can com-
pete with them.

Three-wheelers with squared off
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Ligler's 125-cc dellvery van dellvers up to
100 miles per gallon at a 53,500 price.

bodywork do look weird. From some
angles, the single wheel is hidden and
one end of the car seems to be levitat-
ing.

One happy side effect of our preju-
dice for four wheels is that legislators
have made it the law: If it has four
wheels, it's an automobile. Anything
with less than four is legally a motorcy-
cla. This means insurance for three-
wheelers is drastically less expensive.
In New Jersey, for example, a 16-year-
old driver on the biggest bike might
only pay $215 a year for insurance,

while the same kid with a car would
have to pay almost $500.

These definitions also affect licens-
ing. In some states, you need a motorcy-
cle license to drive a three-wheeled car.
In others, you only need a regular
driver's license if the three-wheeler has
an automotive-type steering wheel and
an enclosed cab. (Licensing and insur-
ance regulations vary from state to
state. Check with your stata’s depart-
ment of motor vehicles and insurance
board for local interpretations. )

If there is any car that breaks down
prejudices against three-wheelers, it's
the Trihawk. Hawk WVehicles Inc.,
34091 Coast Highway, Dana Point,
Calif. 92629, builds the Trihawk, which
retails for $14,888. It's a pure front-
wheal-drive, front-engine car—74 per-
cent of its weight is in front. In the back,
there's just a wheel. Powered by a
1,299-cc, air-cooled, flat Four Citroen
engine, it goes from zero to 60 mph in
9.7 seconds with a top speed of 87 mph.
As you zip around turns at G-forces that
ara right up there with the Lamborghini
Countach, remind yourself that the Tri-
hawk tips over less easily than any four-
wheeler. It has been in production since
January, 1983, and it's already a classic
sports car. Harley Davidson has recently
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purchased Trihawk and is studying the
feasibility of substituting Harley's V-
Twin for the Citroan Four, which would
make the Trihawk a modern Morgan
Another Califor firm, Badsey Bul-
let USA Inc., P.O. Box 9275, Anaheim,
Calif. 92802, is on the verge of produc
ing a three-wheeler that combines rac-
ing and motorcycle technology in one
innovative three-wheeled package.

Reliant van and sedans blend real car looks with 70-mpg economy. Rogers Rascal microvan s assembled of parts from 15
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Citroen-powered, front-drive
Trihawk has been in production
for almost two years.

Their we
two-seater with a Ya ha ]..?‘I'_ILJ e
engine positioned Batmobil

tw the driver and the passenger
The center section 15 a wind tunnel that
cools the engine and proc
the suction effect that keeps
on the ground.

The Bullet rides on two small front
wheels that steer and a big rear driving
wheel. The combined widths of the
front wheals approximately equal the
rear wheal's width. According to inven-

tor Bill Badsey, this patented wheel

race Cars

that stab
let on the ro 3
technologies amazing per -
zaro to 60 in 4.1’- seconds d.lld a 111}1
d over :
wWas 'Eur mph in
but keep it under your
hat). Gas consumption is better than 55
mpg in more normal driving., For
£16,900, you can stroll right on out to
the edge in the Badsay Bullet.

Back in the staid world of commuter
{Flease tum to page 154}
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VARIATIONS

ON ATHEME

How many ways can you slice one platform?
Multiply the answer by five divisions.

BY MICHAEL LAMM, West Coast Editor,
AND DANIEL CHARLES ROSS, Detroit Editor

N-car, the latest member of
General Motors' JAXN family, is
probably the most important ingredient
in GM's 1985 alphabet soup. GM isn't
saying so, but the N-car will slowly
replace the aging and troubled X-car.
The N-car closely resembles the X-car
in size. The X-car, you'll remember,
begat the J-car, which begat the A-car,
which begat this new N-car (now called
the GM-20 under a new code name
system).

For 1985, Oldsmobile will drop its
Omega X-car and will introduce the
Calais in its place. Pontiac will discon-
tinue the Phoenix X-car and introduce
its own version of the GM-20, called the

Chevy's rwd Astro van has more
hauling capacity than Chrysler’s
minivan and s more corservathve In
styling than Ford Aerostar.

Grand Am. Buick, meanwhile, will be-
gin offering the Somerset Regal GM-20
alongside the X-car Skylark, which has
been selling well in "84. The Skylark
will slowly fade from the scene late in
1985,

All three versions of the GM-20 will
bow this month, first as coupes, then
soon afterward as four-door sedans.
Toward 1987-88, the GM-20 platform
will be the basis for Oldsmobile’'s ru-
mored 2+ 2 sport convertible. Maybe.
Olds hasn't yet decided.

These wvariations, including those

from sister divisions, will follow the X-
carfA-car layout of front-wheel drive,
suspension,

MacFPherson-strut  front

semi-independent trailing arm/twist-
beamn rear axle with coil springs, and
unitized body. The GM-20 springs more
directly from the A-car than the X, but
all three share engines, powertrains,
suspension parts and even some inner
body structure. (The X-car won't disap-
pear completely in 1985, Chevrolet will
continue to offer the X as the Citation II
until its 1987 L-car, or GM-25, is
ready.)

N-car powertrains

GM-20 performance s adequate
from both engines: the Pontiac-sup-
plied, 2.5-liter Iron Duke Four and the
optional 3.0-liter port-injected V6. This
new Buick-built V8 is a sweet-running
engine that runs and sounds just like an
inline Six. It has that same incompara-
bly steady, smooth staccato beat. The
slightly open-throated exhaust note of
an Olds Calais Supreme we drove
spunded great.

Trouble is, you'll be able to get the VB
only with the Turbo Hydra-Matic 125C
transaxle. This four-speed overdrive
automatic makes for an easy-driving
powertrain, but it means that accelera-
tion with the V6 automatic is roughly
equal to that of the Four with a five-
speed manual.

While the GM-20's basic chassis and
suspension carry over from the A-cars,
there's one major difference: no sepa-
rate rubber-bushed subframe up front.
Rather, the powertrain cradle is welded
golid to the main unibody and has
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longitudinal rails that run back under
the floorpan. The welded-up platform
causes a tiny bit of ride harshness, but it
also gives a stiffer, more rigid structure
for better handling.

The GM-20's ride tends to ba a little
noisier than the A-car or even the X-car.
While it handles better than the A-car, it
still understeers. Understeer gives way
to oversteer when you lift off the throt-
tle during hard cornering or braking—
common conditions on slippery roads
and in emergencies.

Driving the Olds version

The V6 QOlds Calais Supreme we
drove had the optional F-41 sport sus-
pension which, at $35 or so, has to be
one of the greatest bargains going. RPO
F-41 makes the Calais steer, track and
respond quite a bit better than the

POPULAR MECHANICS » OCTORER 1584

standard suspension, and the small sac-
rifice in ride isn't enough to detract. The
advantages of the F-41 suspension far
outweigh the little added jiggliness.
Those advantages include 14:1 rack-
and-pinion steering instead of the stan-
dard 16:1, 205/70R13 tires rather than
the conventional 185/80R13s, a 24-mm
front stabilizer bar as opposed to a 22-

PHOTO BY VIC HUBER

Cidsmoblie’'s version of
the GM-20 [above) s
dubbed Calais. Bulck
Somerset Regal and Pon-
tiac Grand Am will share
the zame silhouette.
Buick supplies the port-
injected, 3.0-fiter V&
powerplant [left).

mim standard, harder grommets and
bushings, different strut and shock
valving plus a rear stabilizer bar (the

standard rear suspension has none).
GM's interior designers have done a
commendable job with the seats and
instrument panel. It's a very comfort-
able car. There's an amazing amount of
{Pleasa turn to page 145)

Cawvalier 224 Is Chevy's high-perfor-
mance J-car, with a 140-hp EFl &0
V& and uprated suspension.
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FOREIGN

Fresh from Germany:
Merkur s hot competition
for the sports-sedan bullders.

For those who think
Europe gets the best
cars, Ford is importing
Merkur, its rear-drive
sedan that's designed
and built in Germany.

BY DANIEL CHARLES ROSS
DETROIT EDITOR

AND NORMAN MAYERSOHN

ASSISTANT ALITCY EEXTLIS

Sunroof is one of the few possible options  Five-passenger hatchback has split rear seat  Merkur's turbo Four Is set at 15-psi boost,
on the well-equipped, 516,400 list Merkur. and convenlent cargo accommodations. andputsout 170hp (160 hp with automatic).
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POWER PLAY

Five-liter Mustang GT Is onceagain
Detroit’s hottest muscle car, with its
210-hp VE engine and Goodyears
unidirectional "gatorback™ tires. '

L oF

r 1985, Ford puts the message
right up where you're sure to see it:
Fromt and rear, their new Merkur
margque carries identification badges
bearing the words “"Ford Werke A.G.
Kéln, Germany.” Instead of trying to
make customers forget the country of
origin for their offshore-built cars, Ford
is hooking onto the American infatua-
tion for Eurosedans. This fast-growing
sagment of the market has been on a
steady upward beam in recent years
and seems just about recession-proof.

Designed and developed in Germa-
ny, and sold in Europe since 1882, the
Merkur XR4Ti (Sierra in the home mar-
ket) is a high-spirited three-door coupe
with a 2.3-liter turbo Four underhood.
Ford’s commitment to the Merkur as an
all-around driver’'s machine shows in its
rear-wheel-drive design. Ford's opin-
ion, shared by other performance-car
builders, is that roadholding is best
when steering and driving force is di-
vided between two sets of tires,

From the beginning, the car was built
with both fast driving and the American
market in mind. But most European
imports, particularly those brought to
market by American manufacturers,
suffer from mechanical anemia, so by
the time they land on our shores, they
fall far short of their original potential.
Ford went to great lengths to preserve
the European character of this model,
and it shows.
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One place where they actually im-
proved the U.S. version is the power-
plant. Replacing the 2.8-liter V& of the
Euro version is a 15 psi-boosted 170-hp
Four (160 hp with automatic transmis-
sion). The smaller Four makes equiva-
lent horsepower to the European en-
gine, and far more than would an
emissions-certified V6. And, as is the
fashion on the Continent, the suspen-
sion is rather compliant, with plenty of
body roll. But the tires always stay
firmly in contact with the road so the car
will corner comfortably and fast,

Aerodynamic advances

The Merkur's shape is a further off-
shoot of the Probe show cars and, witha
Cd figure of .32, is a few steps beyand
the aero-styled T-bird. Some of the

devices that contribute to this great
reading for a five-passenger sedan are
subtle, like plastic body side-cladding.
Others are radical—the bilevel rear
wing comes directly from the Euro
version, and helps cut lift and drag by
trapping turbulent airflow between the
wing layers.

Inside, the Merkur is loaded with the
kinds of clever details we've come to
expect of Japan's best offerings. Below
the Grundig radio are convenient pop-
out storage racks for four tape cas-
settes, and the trunk section features an
elastic cargo net hooked to the floor for
secure package stowing. The rear seat
is a split folding design, and the pack-
age tray behind it removes quickly for
full hatchback storage capacity.

New marque for Ford

The XR4Ti is the first U.5.-bound
model in a complete new line of cars
that will be sold through 800 franchised
Merkur dealers. As delivered, it will be
a fully equipped vehicle with only a
short list of options to be added on top
of the projected $16,400 price. The
performance, size and price place the
Merkur squarely in the hotly contested
territory of BMW, Saab, Audi and
Vaolvo.

Dwir initial driving impressions tell us
that the Merkur ought to be a leading
contender right away, and the genuine

(Please tum to page 135)
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ANTILOCK BRAKES: FORD'S FIRST

o company lawyers block safety- | S —
related systems that are not re- [N s
quired by law for fear of litigation? | :
They certainly didn't at Ford, where the
| "85 Continental and Mark VII will have )
| the first four-wheel antiskid disc brake ';”&ﬁg ;ﬁtn
system on an American car.
However, the lawyers also got in
| their licks, including the fact that Ford '
won't call it an “antiskid” system. Tha
approved term is “antilock,” which
means that Ford doesn’t claim it pre-
vants skids, only that it prevents wheal
lockup on hard braking. Yes, the whole
idea is to prevent skids, but don’t tell
that to the Ford counselors—they get
big bucks to come up with things like
this

Legal influence also is apparent in [EUEIENS S SINTaz] T A P RLEY
the design. Of course it's fail-safe, so SECOND |‘L
you have normal braking even if the

antilock system dies. It also has two Mustang's two-speed beft drive turms all accessories [except the alr pump| half speed.
control computers, one to back up the
other, which should prove that good
intentions won out over cost savings if
the subject ever comes up in court,
Ford buys the basic systam from
| Teves, a European brake manufactur-
er—everything but brackets, wiring
| harmmess and power relays. Teves re-
| portedly is obligated to pay any warran-
ty costs, and there's probably a clause
or two in the contract about lawsuits.

' Fully hydraulic system _ Merkur's turbo Four bn't Intercooled, | w
| Theantiskid, sorry, antilock system is but part of the air deilvery plumbing | TOOTHED RING
| integrated into a fully hydraulic power sports cooling fins. This might allow
nbraki.ng system (it has no vacuum m“rm:"' to ww Antllock brakes use speed sensors on each
I| booster) that is pressurized by an elec- meet “factory wheel to warn computer of impending skid.
| tric pump on the hydraulic booster. An
accumulator a the assembly stores T
enough pmsub.:g for up to lﬁrvpuwur— Acmmummﬂ\ FLLRD RESERVOIR
assisted stops in case of pump failure.
There's an electromagnetic sensor at HYDQRAULIC B
| each wheel. A toothed ring attached to
| the rotor spins past the sensor, continu-
| pusly breaking the magnetic fisld, to
| signal the computers. A bank of six
| hydraulic solenoid valves on the side of
the master cylinder also is wired to the
computers to control the three brake
|1ims.'lhamamm::rvalvasforendl
front wheel, and one pair for both rear
wheels. One valve in each pair is nor-
mally open, the nmer nm*muuw closed. > . e SRS
| bmmﬂgmhﬁfﬂ ;:I a dual dm@:& ELEL TR PL SOLENGID VALVES
| {Flaase tumn to page 135) Antllock system uses six solenold valves to retain or bieed off brake line pressure. |

i
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SUNNY SIDE UP

The American Motors and Renault team
adds a little spice to its economy mix.

BY DANIEL CHARLES ROSS, Detroit Editor

mercan Motors' first convertible
passenger car since the 1068
Rebel will go a long way to change
AMC's conservative image. With the
help of Henault, the company is also
introducing a pair of entirely new
French-designed engines, one gas and
one turbodiessl.

Both AMC/Renault's new gasoline
engine and its new soft-topper are
combined in the 1985 Alliance. Power
is supplied by the Renault F-engine, a
1.7-liter overhead-cam Four with 77 hp
at 5,000 rpm and & peak torque of 96
Ib.-ft. at 3,000 rpm. This engine will be
standard egquipment in the Alliance
Limited sedan and convertible and En-
core GS models. It's optional in other
Alliance/Encore models and helps off-
set the terrible power shortage Al-
liance/Encore models have suffered
since their introduction. The pending
1.4-liver turbocharged Alliance cught to
eliminate this problem once and for all.

Bendix single-point fual injection re-
places the Bosch LU multipoint units
used on last year's 1.4-liter Four, still
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the standard powerplant in most Al-
liance/Encore models.

Convertible collaboration

The Alliance convertible is a well-
done piece of work—a design AMC/
Renault developed in conjunction with
the convertible experts at American
Sunroof Corp. (ASC). The collaboration
produced a special subassembly line at
the Eenosha, Wis., assembly plant
where [J.5. Alliances are built, with
little deviation from normal manufac-

turing techniques.

After the roof, B- and C-pillars are

amputated, reinforcements are at-
tached to the A-pillar and to a variety of
body sections. Torsional rigidity ap-
peared to be up to the task during our
test drive. The new top is power-operat-
ed and has a color-coordinated boot and
zip-out rear window. The trunk can be
opened and closed without difficulty
when the top is down and boot is
installed, however, some of the trunk

Alliance

drop-top
gets a new 77-hp.

, AMC’s first since 1968,
1.7-liter Four. T0O.

cases. But, we were happy to trade that
trunk room for wide open space over
the passenger compartment. Power

windows are available as an option on
the Alliance convertible.

For the Encore line, the GS model has
been upgraded with the 1.7-liter Four,
five-speed manual transaxle, 14-in. alu-
minum wheels and performance tires, a

(Ploase turm to page 1400

space has been sacrificed to the sun oOvenwhelmingly successful Cherokee series
god—perhaps too much for large suit- now has a French-bullt turbodiese! option.
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LOOKING UNDER THE HOOD:

DETROIT

s the new 1.7-liter four-cylinder for

the ‘85 Alliance the strongest Four
in the industry? AMC chief powertrain
enginesr Dan Hittler concedes its 77
horses from 105 cubes isn't tuning-to-
the-hairy-edge, but claims its durability
is beyond anything he's tested.

The engine is built by Renault in
France (production soon will switch to
Mexdco) and “dressed’” with accesso-
ries in the United States. It is the first
one AMC has had that passes the
company's 1,000-hour dyno test (500
hours at peak horses, 500 at peak
torque) and comes back ready for more.
"We tore down the engine at 1,000
hours,” Hittler says. “The parts looked
just nicely broken in, so we reassem-
bled it with the same parts and found
wa could run it for 300 hours more.”
The standard 1.4-liter engine barely
makes 1,000 hours and the 2.5-liter
Jeep engine falls a bit short, he admits,

The 1,000-hour test, also used by
Renault, is more severe than typical

Although dyno testing of some small
U.S. engines has been upgraded to as
high as 800 hours, all are below the
1,000 mark and many are still tested for
as few as 200 hours, Hittler says. He
adds that other dyno testing does not

ation in AMC procedures.

The dyno test isn't absolute proof
that an engine will last long because
operating conditions, maintenance and
build quality are also factors that figure
into the equation. Howewer, Hittler
says, the 1.7 was engineered both for
gas and diesel—not as a conversion—
so the basic design is strong. The block
is one-plece cast iron, not the usual
Renault wet-sleeve type, so it deflects
less. After its infamous Z20,000-mile
engines of the '50s and "60s, Renmault
learned to build in durability with wet-
sleeve designs, so with the rigid block it
can do even better. The crank is a five-
main-bearing design. The layout of the

AMC/RENAULT’'S TWO NEW ENGINES

come near the percentage of peak oper-

ONE-FIECE, CASTARON BLOCK

SCREV-LOCKNUT
VALVE ADJUSTERS

TURBOCHARGER &

ALLMNUM BLOCK

The all-aluminum 2.1 turbodiesel for Cherokee/Wagoneer makes 85 hp with Interceoling.
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LOOKING UNDER THE HOOD:
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'DETROIT

ost of the engineering work

Chrysler did for 1985 was to
correct a variety of customer objections
and headaches.

The 1885 four- and five-spesad man-
ual gearboxes should no longer suffer
the shifting difficulties of previous
years. The problem occurred because
as many as three forks had to move
back and forth along a single rail. Any
looseness between a fork and the rail
could easily cause the fork to cock
against a synchronizer and bind. A
double-rail design is being introduced
for 1985 that holds the forks in better
alignment. Also, all the forks have been
beefed up to reduce deflection.

The 2.2-liter four-cylinder engine

Thnmmtsig‘n.iﬂcantchangeisﬂmsuhd
mounting of the air-conditioning com-
pressor to the engine, using a shallow,
very rigid bracket instead of the large
one with rubber bushings. Previously,
the bracket and compressor were sub-
ject to engine shaking forces that
created a droning sound, particularly
at idle.

The air intake ductwork, a
source of noise when inrushing
air causes it to vibrate, is a new
blow-molded design. It's much
maore rigid than the pre-1985 type,
so it will vibrate less.

The carburetor has been the bane of
Chrysler's existence since emissions
controls stiffened, almost causing a 1.3
million-car recall for stalling. Factory
fixes for driveability problems have had
limited success. The answer for Chrys-
ler is fuel injection, which is being
phased in across the board on the 2.2
Four by the next model year.

' But there is still 8 year to go and
many hundreds of thousands of carbu-
retor customers. So Chrysler has at-
tandad to one of the remaining head-
aches: driveability and poor hot restarts
tives (particularly methanol). The 2.2's
fuel lines were rerouted to move them
farther away from hot spots in the
engine compartment, and a fuel reser-
voir was installed near the carburetor.
This reservoir separates out vapor,
helping to ensure a supply of liquid fuel

(Flaase um to page 144)
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Amdek Color-l Plus [abowve| Is currently the top-
selling computer monitor for full-color display.
The Apple Ill monitor (with the Apple lle com-
puter, right] Is a 12-inch green phosphor mono-
chrome unit that is particularly suited for text

and word-processing work.

If your computer has been sharing the family’s TV set, it's time
to get it a monitor of its own. Computer and video game
images will be sharper and easier on your eyes.

BY WALTER SALM; Photo by Layman/Newman

f you're using your computer hooked up to the
l family TV set, you've already discovered that this
arrangement is far from ideal. For one thing, it
upsets television viewing for family members who'd
rather watch M*A*S*H reruns than Microsoft Basic,
WordStar or VisiCale. It also gives you less-than-ideal
screen display of text, graphics and games because a
TV set is designed to pluck programs off the airwaves,
not for high-precision computer screening.

A television receiver has a lot of tuning and
demodulating circuitry that's simply not needed in a
computer or video monitor. Also, because a direct-
connect monitor receives a much cleaner signal than
an off-the-air program, the monitor is theoretically
capable of producing much sharper images on the
screen. Monitor makers have capitalized on this ability
by designing units that do, indeed, produce images
that are cleaner and sharper.

102

The signal that goes from the computer to the
monitor's input is clean, unhampered wvideo. It can
come in one of several flavors, but the most common
are called composite and R-G-B. There's also pure
monochrome, in some cases called TTL, such as
produced by the IBM monochrome graphics board.

Monochrome and/or composite color signals usually
come out of the computer in a good old RCA-type
phono jack—the same kind of receptacle that's on the
back of your sterec receiver. An R-G-B signal—
separate TV primary color signals for red, green and
blue—comes out in a multiple-pin connector. The
most frequent kind is a nine-pin D-type, which looks
an awful lot like the connector on an Atari-type
joystick.

What you see on the screen with these various types
of systems varies from type to type. For instance, on
monochrome monitors, you'll see either green or
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Amber monochrome Zenith ZVM-122 [top left).
Zenith Z¥M-133 R-G-B color unit [left] and
Princeton Graphic HX-12 [abowve] are popular
monitors. Driving all the monitors

pages is the Apple lle computer

Kensington § . Inside the
mwim

providing color graphics gqual previously
thought to be HEIPUBH'E wiI:'I:yme Apple.

amber text on a black background. An R-G-B monitor
and a composite monitor both produce full-color
images on the screen, the only discernible difference
being one of image sharpness and clarity. The R-G-B
monitor will clearly have an advantage here, or will be
said to have higher resolution.

Why the different kinds of color signals? It's the old
tradeoff of cost vs. quality. R-G-B gives much sharper
images than composite if the monitor is up to it. But
the needed computer circuits and the monitor are
more expensive. This sharpness is called resolution.

i e e e L ——— =
COMPARING FIVE POPULAR MONITORS

The more lines of resolution a monitor can produce,
the sharper the image. The fly in the ointment is that
most R-G-B monitors are much more expensive than
composite video color displays and will not work with
all computers.

The monitor's improvement over a conventional TV
set depends on several design features: the way the
picture tube is constructed, the quality of the compo-
nents used in the circuits and the design of the circuits
themselves, both in the monitor and computer. But

(Please turn to page 132)

Amdek Color-l Plus
Is a low-res color set
good for games and
some graphics, poor
with text.

The green mono-
chrome hi-res Apple
Il monktor works
well with text and

mono graphic.

Zenith ZVM-133 s a
hi-res R-G-B color
monitor with many
controls to zero In

on good picture.

Zenith ZVvM-122 Is
a top-selling hi-res

PGS HX-12 Is a hi-res
R-G-B color monitor
which Is especially
popular with [BM
COmpUter CWners.
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DOOR FASTENER

maple pull (background) and a maple
latch secured by a wedge.
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Create A Room
In The

Shaker
Tradition

DRAWER ASSEMBLY

POPULAR MECHANICS » OCTOBER 1984

From cabinet to moldings, we show
you how to reproduce the functional
simplicity of a Shaker room.

uperb craftsmanship, ingenuity and a sense of design are

much admired in Shaker furniture. Here, we show how to

recreate the simple appeal of a Shaker room. The Shakers,
an American communal sect, live by strict guidelines. At their
height in the 1850s, there were about 6,000 Shaker members.
After the Civil War, their population declined. Today, only a
handful of Shakers exist. While some of the religious aspects of
their life hold little appeal for us today, Shaker architecture,
furniture and household accessories are quite popular.

FM's room reflects the Shaker belief in functional simplicity. The
plain but well-proportioned baseboard molding, peg rail, door and
window surrounds in the photo are adapted from those in the
North family residence, built in 1818 in Mount Lebanon, N.¥Y. This
was the site of the first Shaker community founded in 1787, and
the central headquarters of the church. The medium-yellow finish
on the woodwork is similar to that in the interior of a Shaker brick
dwelling built in 1830 in Hancock, Mass. The yellow paint is
covered with a coating of shellac for protection.

Peg rails are distinctive features of almost all Shaker rooms.
They were placed at different heights with varying numbers of
pegs to hold hats, coats, extra chairs or to suspend almost
everything in a room while the floor was thoroughly cleaned. For
construction details on the woodwork see page 108,

In keeping with their sense of cleanliness and order, the Shakers
used many storage cabinets, both free-standing and built-in. The
cabinet detailed here is based on one from Mount Lebanon. As in
PM's example, many free-standing cabinets were finished in a
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jects to the outside world. Perhaps best
known are the chairs, simplified ver-
sions of the slat-back chairs common in
America in Filgrim days. The Shakers
reduced the tumed members to an
axtrema, functional delicacy. At a fac-
tory in Mount Lebanon, chairs were
sold to outsiders. The slat-back rocker
and the low-back chair shown here are
assembled from kits based on the
Mount Lebanon pattern. The smaller
chair was used most often in the com-
munal dining halls.

Chair seats were made of rush,
splint, cane or, most commonly, tightly
woven cotton tape, which came in many

Cabinet design and construction, and molding cor-
struction: Ralston Fumitue Bepeocuctions

Box 1028, Concord, Mass. ﬂ]?ﬂ

Shaker table, tin candlehoider, Cohasset Colondals,
B S14.0%, Ship 5t, Cohasset Harbor, Mass. (2025

Color photos: Harry Hatrman Shudics.

Room styllst: Gabe Hemick

Technical art: Eugene Thompson
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shellac.

As in the chairs, the Shaker table is a
result of a standard form reduced to its
simplest extreme. Tables, like the
round ons in the color photograph, were
used as candlestands and next to looms
for holding weaving equipment. (For
more information on kit furniture, see
page 108.)

The wooden sconce in the color photo
again exemplifies the plain and simple
design philosophy of the Shakers. The
sconce has large holes that allow it to ba
hung from peg rails in whatever room
candlelight might be needed.

Tha fabrication of boxes, often oval in
for the Shakers. Simple in design and
well made, they have been popular
because of their beauty and function.
The boxes were often painted blue, red

MATERIALS LIST—SHAKER CABINET

Koy No. Size and (ume)

A 1 % x 28W = 79W" O.A pine (wide boards
tonsgue and groowed; back)

¥ X 17V X TEW pine wide boands adge-
glued; sice)

¥ K BV X IEW pine (front panel)

¥ X 1TV % 24T pine (top)

¥ X W X 1BV pine (quarter round; side
trirnj

¥ ¥ ¥ X 30%" pine (front wrim)

¥ X 16 ¥ 281" pine (shell)

e 1634 ® ZBW" pine (shelf)

Moo
Pd == A nd

Fa

® 2 x 28%" pine (upper drawar rail)
W X 1% X 2B% pine (lower drawer rail)
¥ W1 M 1407 pane (drawer slide)
Y % 1% X 16" pine (bottom support)
16 ®x 26" pine (bottom)

X 44" pine (glue block)

34 X 40" pine (Front foot)
3 % 17" pine (rail, door end)

Crrrmu—zom]]
R Y A
-

Q

r

Y X 17" pine (rail. door center)

® 363" pine [door stile}

11% % 14%W" pine (paned)

10% ¥ 287 pine (drawer front)

9 ¥ 271" pine (drawer back)

10 X 164" pie; wper from 5,." at wp 1o
¥is" at borom (drawer side)

1 ¥ 16% ¥ 27" pine {drawer botom)
e -dia X 17" maple (drawer pull)
Ve -dia X 215" maple (door pull)

W M 1% ¥ 2% maple (door latch)

WX e 1% maple (door laich wedge)
2" tight pin butt hinge

13" No. 10 flathead screw

1167 No. 10 Rathasd serew

N
o3
% X
WK
W K

= RSRSR AR

P
Q
R
5
T

(= N VIR = R

u
Vi
V2
w1
wa

X

Y

Z
A

Tns
¢
%
3
3

BE * 2" fnishing nails

Mizc: B0-. 120- and 240-grit abrasive, carpenter’s
glue, stain, varmish

*As required
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SHAKER CABINET

ETE i

384"

4~1I'1" e
—

l—uwz' el

SIDE-B DETAIL

356-3i8"

18 = 2™ SAMY KERF
V2 ONLY)

T]—SJE"T 38" ¢2-518"

DETAIL &

114" -THICK TEMON
AND MORTISE

114 x 14"
GROOVE
[TYPICAL)

TOP-D HAS 318 x 3/8" RABBETS
I BOTH SIDES AND 318 = 313"
RABBET IN BACK
l--BB

BEVEL BOTTCM
TO 4" THICK ON 1
FROMNT AND SIDE EDGES e
DOOR DETAILS DRAWER DETAILS
or yellow. Later, they were simply cov-  plain white cotton or linen was simply Building a Shaker cabinet

ered with shellac. The boxes came in
nests of up to 12.

Curtains wers often used in sleeping
rooms. However, windows in other
rooms were usually left bare. Shaker
law forbade red, checked, striped or
flowered curtains. A single piece of

POPULAR MECHANICS ® OCTOBER 1984

hung over the lower half of the window.

Theie were very few restrictions on
the type of rugs used, other than a ban
on realistic imagery. Rugs were woven,

The Shaker cabinet shown in the
color photo is built of clear white pine,
except for the back piece, which can be
knotty, and the drawer pulls and door
knob and latch, which are maple. The
pine is nominally 1 in.thick. The actual
measure is % in. or *¥is in., depending
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on your source. Because s in. is the
most common thickness, it's used in the
materials list (page 106 ). The bottom
support and drawer backs, sides and
bottoms are of other thicknesses.

Begin work by cutting the sides (B,
see materials list) to size and cutting the
feat out at the bottom (see detail 3 in the
drawing on page 107 ). Use a single
board for each side if possible, or glue
up boards if necessary.

Mark the dovetail dadoes for the
upper two drawer rails (H) and bottom
cabinet shelf (G). Mark the regular
dadoes for the two remaining shelves
(F) and the drawer sides (I).

To rout the dadoes, clamp the two
cabinet sides together, back edge to
back edge. In this way, both sides can
be routed with the same setup. Because
a ¥s-in. dovetail bit is not commeon, use
a '/z-in. bit and make two passes. Don't
change the fence, just add a '/s-in.-thick
shim to the fence for the second pass.
It's also a good idea to clamp a small
strip along the front edges to avoid
splintering (see photo 1 on page106).

Next, cul to length the top (D), the
three shelves (F, G) and all three draw-
er rails (H, I). Rabbet the top and sides
and cut the dovetails on the rails and on
the bottom shelf. Hold the bottom rail in
place against the front edge of each side
piece and mark the dovetail. Remove
waste with a dovetail or backsaw and a
chisel.

Cut and rabbet the bottom supports
(K) and cut the bottom (L) to size.
Before assembly, sand all pieces with
BO-grit abrasive. Screw the bottom sup-
ports to the sides with 134-in. No. 10
flathead screws. Glue the rails and
shelves to the sides, nail on the top with
2-in. finishing nails and screw in the
bottom with 1%Yein. No. 10 flathead
screws. Check for square and let the
cabinet dry.

When the glue is dry, cut the pieces
{C) that flank the door. Sand them with
80-grit abrasive, glue them to the sides
and nail with 2-in. finishing nails from
above and below. Cut and nail in the
drawer slides. They are about ' in.
shorter than the space of the cabinet
side they occupy so that, as the sides
shrink, the slides won't push out the
rails or the back. Cut the front feet (N).
Glue and screw them in place with 1%s-
in. No. 10 flathead wood screws.

Cut the back boards (A) to size, cut
tongues and grooves in them and nail
them in place. It's a good idea to
reinforce all four feet with glue blocks
{M). Finally, cut the crown molding (E1
and EZ). Sand the outside of the cup-
board with 80-grit abrasive and nail the
trim in place.

Constructing the door
Next work on the cabinet door. Cut
the door rails (01 and O2) and door

o8

stiles (P). Cut V4 % Ye-in. grooves in
these members for the door panels (Q).
Mark, bore and chisel out mortises in
the stiles. Mark and cut the tenons.
Mark and cut partial miters at points
where frame members join (see door
details on the drawing).

Dry-fit the door frame together.
Then, disassemble and rout the inside
edges of the frame members with a '/+-
in. rounding-over bit.

Cut and slightly bevel the panels (Q)
with a plane and 80-grit abrasive. Glue
the door together, panel bevels facing
out. Glue the mortise and tenon joints
only—panels are never glued. Make
sure the door is square and flat. Let it

dry. Then, bore and peqg the joints with
dowels (AA). Sand the frame.

Constructing the drawers

Cut the drawer fronts (R). Rabbet the
side and top edges for a '/s X Yin. lip.
The drawer sides (T) on this piece are
beveled from % s in. thick at the top to
%6 in, thick at the bottom. This adds
strength to the lower portion where the
bottom groove is cut, without making
the drawer excessively heavy.

An efficient way of making the draw-
er sides is to resaw a 10 X 168Y=in.
board of nominal %/ in. thickness (actual
measure is 1 or 1%/ in.) using a band
saw, to get two side pieces tapered as

furniture pieces in our Shaker

room were made from kits: the slat-

back rocker, the low-back chair and the

round Shaker table. Kits such as these

provide an affordable way for anyone to
own a guality piece of fumiture.

The kits come complete with furniture
parts, tapes for chairs in colors that you
specify, sandpaper, glue, fasteners and
stain. Be certain to check the pars list to
make sure your kit is complete before
you begin assembly. Also, read the in-
structions carefully before you begin, All
parts of the furniture shown are rock
maple. The parts come already sanded,
but | resanded each part with 150-grit
abrasive to ensure a smooth finish.

The chair kits come with preassem-
bled backs which make assembly as easy
as possible. First, dry-assemble the chair
to familiarize yourself with the assembly
sequence, Some of the tenons may have
swollen slightly from absorbed moisture
and must be sanded lightly.

Mext, apply glue to the mortises and
assemble the chair using a hammer and
a protective wood block. Before the glue
sets, make certain that all chair legs rest
evenly on a flat surface. If necessary,
twist the chailr frame slightly. Allow the
glue to dry overnight. The rocker is

shown (left, above) at this stage. Then

Shaker Furniture From Kits

finish-sand, stain and finish the chair as
desired. The purchaser supplies the top-
coat finish. | used vamish followed by a
protective coal of paste wax.

Clear instructions are provided for
weaving the chair seat with cotton can-
vas chair tapes. Chair tapes are available
in ¥«in. and 1-in. widths in a wide
variety of colors. Chair taping is a simple,
but tedious, operation. A first-timer
could weave the rocker seal in two Lo
three hours.

The round Shaker table (right, above).
also known as a candle stand, was as-
sembled in less than 30 minutes, Simply
screw the cleat to the post and attach the
tabletop to the cleat. Then, glue the legs
into the dovetail joints milled into the
post bottom.

The slat-back rocker ($128 postpaid)
and the low-back chair {$63.75 postpaid)
are made by Shaker Workshops, Box
PM1028, Concord, Mass. 01742 (cata-
leg: 50 cents). They are also available
assembled and finished: rocker. $270;
low-back chair, $120. Shipping is esxtra.

The Shaker table ($54 postpaid) is
available from Cohasset Colonials, Box
514 JX, Ship 5t., Cohasset Harbor, Mass.
02025 (catalog: $1). Both companies
hawve a variety of Shaker kit furniture and
accessories.—J. T.
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f— DOOR DOOR SMOOTHED

SHAKER MOLDINGS i
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g PANEL
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- f J r
DOOR FoNG” L 1": USE 716" SHAFE WITH 114"
) STOCK FOR ROUNDING-OVER BIT
RETREN DOOR SURROUND
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needed. Since the beveled sides may
not be exactly interchangeable, it is a
good idea to number the pieces for each
drawer and to mark the sides left and
right. Groove the sides and front for the
drawer bottom.

To make dovetails, use a marking
gauge set at '/z in. Scribe both ends of
each drawer side for dovetails. Scribe
the fronts and backs by holding the side
in place on them.

Although, in most hand made furni-
ture, dovetailing was done by eye, the
Shaker pieces have a regularity that
suggests a pattern was carefully made
and used to mark out all the dovetails.
This is especially true for the front
dovetails. Use a dovetail saw or small
backsaw to cut. Then, chisel out the

POPULAR MECHANICS » OCTOSER 1584

A line level and a string determine

dovetails on the fronts and backs (see
photo 3).

Mark out the sides using the respec-
tive fronts and backs as a pattern (photo
4}, Then, cut and chisel.

RBound over the front edges of the
drawer fronts with a "“e-in. rounding-
ovar bit, sand all pieces and glue. Check
for square.

Cut the drawer bottoms (U) to size,
leaving an extra '/s in. sticking out the
back of the drawers to allow for future
shrinkage of the bottom. Bevel with a
plane and sand. The bottoms are held in
place’ with 2 or 3 nails driven up
through the bottoms into the backs of
the drawers.

Before finishing, fit the hinges (X) for
the door, turn the drawer and door pulls

(V1 and V2) and shape the cabinet latch
(W1, see detail 5). The hinges are 2-in.,
tight-pin, steel butt hinges from a hard-
ware store. Originals were cast hinges.
However, now these cost about $30 per
pair.

For ease in finishing, bore the draw-
ars and door for the pulls after the
finishing is done. Sand the completed
piece with 120-grit abrasive. A fairly
acceptable finish can be had by using a
pigmented oil stain, sanding with 220-
grit abrasive and dusting, followed by
applying one or two coats of white
(clear) shellac or vamnish.

A much better finish will result if a
red mahogany penetrating stain is used
under the shallac. In this case, wa used
Benwood Interior Stain No. 237-23
(Phillipine mahogany) with 70 units of
red universal tinting color added per
guart. Benwood is made by Benjamin
Moore and Co., 51 Chestnut Ridge Rd.,
Maontvale, N.J. O7645.

Apply two coats of the mixture fol-
lowed by one coat of shellac. Rub the
shellac with 2/0 steal wool and wax
with a good paste wax.

—William Ralston

How to make shaker molding

Shaker baseboard moldings and door
surrounds are quite simple, as shown in
the drawings {above, left). In retrofit
applications use "/e-in.-thick straight
pine shaped with a router and a f+-in.
rounding-over bit.

Peqg rails for holding shelving, candle-
holders and other accessories, although
simple in design and construction, are
quite functional. You can turn the pegs
on a lathe or purchase them.

Shaker window surrounds are some-
what unusual. The window trim is bav-
eled (about 15%) as shown in the draw-
ing. The window sash is kept in raised
or closed position by a facing that is
screwed into the window frame by two
or three wooden thumbscraws on each
side of the window.

To duplicate the thumbscrew setup,
you'll need a '/z-in. wood screw box and
tap. Cut a wooden blank about 1 * 1 X
4 in. Turn a shank for the screw threads
about Yz in. dia. ¥ 1': in. long on a
lathe. Begin shaping the thumb part by
turning a 1-in.-dia. ball. There will be
waste on both ends of the blank.

Mext, thread the screw in the screw
box. Create flat surfaces in the thumb
area by putting the blank in a vise and
using a coping saw to cut off two sides
of the ball. Saw off the waste ends. Tap
the window trim and frame to accept
the thumbscrew,

To produce a finish similar to an
authentic finish, we used Benjamin
Moore Tone latex satin finish base
enamal YL 9. On top of this, we applied
two more coats of full-strength orange
shallac. ™
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BQxperRT WAYS

TOSURFACE B

Getting stock smooth and flat can be a
time-consuming and frustrating chore. Here
are 10 clever solutions, each of which
makes use of a different shop tool.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO

e#n a woodworking project like a

table, desk or cabinet calls for
wide, solid-lumber panels, your chance
of getting single boards to do the job is
almost nonexistent. And even if you
could find them, the chance that the
boards are flat is just as slim. Usually,
you have to edge-join a number of
boards to arrive at the required widths.

1HD

Ideally, you should be able to glue up
the proper number of flat and true
boards and then merely finish-sand the
piece to complete it. But in reality it
doesn’t work that way. The boards are
bound to have defects that are com-
pounded once they are joined.

Such faults as cup (a crosswise
warp), bow (a lengthwise warp) and

T.Cﬁmmﬂr—ﬂnm:nrrh
an ldeal tool nal surfacing any
assembly. It removes little stock and yields a

twist (a diagonal warp) will be present
to one degree or another. Sometimes a
combination of these faults occur in a
single board. The stock may also come
in varying thicknesses, not only be-
tween different boards but also within a
single board. All will require surfacing
to obtain smooth and flat stock.

Surfacing options

Depending on the amount of material
that has to be removed and the equip-
ment you have in your shop, surfacing
can be done with hand tools, portable
power tools and stationary shop equip-
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2. Jack plane—To surface wide panels
hmnmnﬂer;thagmummmh{

B. Router—Use a router with the jig shown
to flatten worn or surfaces.
The cut Is made to a depth from

above using a Vin.-dia. straight cutter.

ment. A cabinet scraper, jack plane and
jointer plane are all good tools for light
surfacing, especially when they are
properly sharpened. A belt sander—
followed by an orbital finishing sand-
er—is also a good surfacing choice
when removal requirements are thin.

But if a board or assembly is especial-
ly warped, heavier duty equipment
makes more sense. A router and a
circular saw, when used in conjunction
with easy-to-build jigs, can make short
work of flattening any large panel, as
can a rotary planer attachment in a
radial-arm saw. And, a jointer and a
thickness planer can mill boards
smooth and flat before assembly, which
drastically reduces the surfacing time
once the panel is glued up.

POPULAR MECHANICS » OCTOBER 984
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3. Jointer

Individual boards—or

e

components of a larger par-
ticularly warped, smooth with a Jointer
plane before parts are glued together.

adjusted and shar-
and smooths narrow
boards in one operation. You should remove
only " in. of stock—aor less—per pass.

9. Circular saw—Make repeated kerf cuts
with saw and sliding jig to remove stock
from rough assemblies and to act as depth
guide marks for hand planing later.

on

Regardless of the surfacing method
you choose, there are certain things you
cmdnprmrmassm:.hl]rmurdmm
minimize the distortion. First, you
should arrange your component boards
so that the flattest possible surface is
obtained before assembly. If boards are
bowed, make it a policy to butt the
edges with opposing curves together so
the inherent stresses in one board will
tend to neutralize those in the other and
keep the assembly flat.

Alsgo, if boards are cupped, you can
avoid cumulative warp by inverting
alternate boards so that an end view of
the grouping will reveal a shallow up-
and-down wave pattern instead of one
deep curve (see page 113). Another

4. Beit sander—\When the grain direction

varies across a wide panel, use a belt sander

hm'hch?;r:wm:hyﬂ:rmmmm
won't chip the surface.

7. Planer—A planer quickly removes stock
from wide boards and creates a uniform

thickness. It's nearly Indispensable If you
want to work with rough-sawm hardwood.

dlpm:gndlyof'hhmm:ruﬂth
fixed stock passes underneath.

way to effectively reduce warp is to rip
the defective board or boards into nar-
rower pieces and then edge-join these
smaller boards into a larger slab. While
this may seem like extra work, the time
required is significantly less than sur-
facing a severely distorted panel, espe-
cially if you're using hand tools.

Finish surfacing

Once you have your stock flat and
relatively smooth, finish-sanding is re-
guired when using any method except
the cabinet scraper. This is best done
with a progression from coarse (80-grit)
through fine (180- to 220-grit) sandpa-
per. Each grit should remove scratches
from the previous abrasive until no
scratches are noticeable to touch or eye.

I



1 Cabinet scraper

This tool makes a very fine cut and is
ideal when the stock reguires only mini-
mal surfacing, such as flattening wood
fibers along a joint line. It alse works
wall for removing previous tool marks
like planer ripples. For wide panels, it is
best used in a tool handle. When prop-
erly sharpened it produces extremealy
thin shavings. The tool can be used
across the grain, but the finish passes
should always be with the grain.

L o=
- . .
i 2 . g
T e e = o o e o il s

When a cabinet scraper cuts powdery shav-
ings like those above, it's time to resharpen.
To do so. pull a burnisher over each edge 4
or 5 times at a 10 to 157 angle.

£ Jack plane

A jack plane can remove stock quickly,
and with practice it's simple to control.
But it does have two basic redquire-
ments: The plane iron must be very
sharp, and the tool should never be
worked against the grain.

First, find the high spots on the slab
by using either a metal straightedge or
the carbon paper trick shown below.
Then make the initial cuts diagonally to
remove the highest spots. Finish up by
making continuous full strokes from
one end to the other with the blade
adjusted for a fine cut.

One clever way to find high spots on a wide

before hand surfacing Is to rub a
stralght stick—with carbon paper taped to
its bottom edge—over the workpiece.

3 Jointer plane

Jointer planes, sometimes called trying
planes, are the ancestor of today’s pow-
er shop jointers. They are available in
steel or wood models and come in a
variety of lengths: 20, 22 and 24 in. for
steel planes and up to 26 in. long for
some wood planes.

Their extreme sole length allows
them to smooth stock easily without
following the minor ups and downs in

If you don't have a planer and are bullding a
wide panel from rough stock, assembile the
top In sections first, then use a jointer plane
to smooth sections before final joining,

12

When using a bench plane to surface a wide
panel, begin by making diagonal strokes to
chop down high spots. Finish with strokes
that match the direction of the wood grain.

the surface like shorter planes would
do. Because of this, they are effective
for surfacing both individual boards and
rough subassemblies—Ilike the ones
shown below—before they are joined
into wider assembilies.

They are used in basically the same
way as jack planes, but their length
does limit their usefulness to longer
stock. (For more information about
hand planes in general, see Workshop
Minicourse on page 62.)

Once sections are planed to the same ap-
proximate thickness, join them with glue
and dowels. The closer the sections are to
matching, the less work required later.

READING WOOD GRAIN

If you plan on surfacing with a cutting
tnal such as & hand plane, jointer or
planer, the cut should always be made
with the grain, that is, in the uphill
direction of the grain. Curting against
the grain will tear out rough pockets of
wiood and mar the board's surface.

The best way to read the grain is to
view the side edge of the board, Some-
times the paitern will not ba clear,
espacially in light-colored soft woods.,
In such cases, rip one edge of the stock
with a planer blade in your saw. This
smooth cut should clearly expose the
pattern,

Proper grain alignment is particular-
ly crucial when joining boards into a
wider assembly. The grain in all boards
should run in the same direction so that
surfacing can be done as if the assem-
bly was one board with a uniform
pattern.

Side view shows board grain running
uphill, left to right. and planing in same
direction. If cut was made right to left,
surface would be gouged.

Before assembily,

on eéach board. Align all marks in same
direction. If you can't read grain by
eye, plane a light test shaving.

, mark grain direction

changes. If such stock must be used,
surface with a belt or finishing sander
instead of a hand plane.
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4 Belt sander

This tool is benter for surfacing wide
assemblies than narrow individual
boards and is the tool of choice when
the grain direction alternates from end
to end within a panel or one of the
component boards. It works by abrasion
instead of cutting so there is no risk of
chipping the surface. The tool, howev-
er, is very powerful and can dig deep
depressions in stock if it is not kept
moving continually. Even a slight hesi-
tation in one spot can cause damage.
For initial surfacing on rough assem-

u
1L A

blies, the tool does require some fi-
nesse. Use an B0-grit belt and hold it
firmly in both hands. Apply more down-
ward pressure when the sander is in
contact with the high spots, and release
the pressure 50 it will glide over the low
spots, Once the panel is basically flat,
install a 120-grit belt and apply equal
pressure across the entire surface.

Be careful when you reach the ends
of a panel because this machine will
quickly grind away the edge. When you
are done, switch to a finishing sander
and work through a progression of
coarse to fine grits (120 to 220) until the
surface is free of all scratches.

Another way to find high spots Is to wedge
a pendl into a hole in a small block, then
slide the block across a straight board at 2-
In. Intervals along the panel’s surface.

- There are several ways o edge-join boards
to make up wider assemblies. If the fin-
ished slab will be subject to stresses, such
as a workbench or kitchen coumertop, a
dowel-reinforced joint is suggested. But
when the joint line won't be stressed as
much, the nail/pin method can be used.
These serve to keep slightly warped
_ boards aligned during clamping. They do
not add much strength to the joint. If your
stock is flat and smooth before assembly,
aliphatic resin glue is all that's required. It
becomes tacky when exposed to air for five
minutes and provides enough grab to keep
boards from sliding out of alignment when
clamped. To make all edges straight and

THREE SIMPLE WAYS TO JOIN BOARDS

When beit sanding at the end of a panel,
apply greater downward pressure at the
rear of the tool and lift the front slightly to

prevent rounding over the edge.

Am-;u-
befoe ey fiop

_,—————————
5 Power plane

For rough surfacing, a power plane
performs well. It does not, however,
yvield a ready-to-sand surface because
the cutters are narrow and the tool base
is relatively short. It must be followed
with a hand plane or belt sander for
best results.

After making diagonal cuts to knock
over the high spots, direct the tool in the
direction of the grain. Begin at one edge
and make continuous passes from end-
to-end, barely lapping each cut.

{Pleasge tum o page 150}

A power plane removes stock quickly but

canbed to control. Keep depth of cut
shallow and begin working diagonally.
Then, plane lengthwise in grain direction.
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Toolboxes
You Can Build

Treat yourself and your tools to one
of our designs. Build the carry-all
tool chest or the sawhorse toolbox.

AEETPEHLEP'E toolbox must protect and house all
the basic hand tools, yet be compact enough to
be carried to the job site. Unfortunately, most store-
bought toolboxes are either too big or too small. Here
are plans for building two toolboxes that combine
adequate storage with portability. And both designs
can be altered easily to accommodate your tool
collection and work requirements. The carry-all tool
chest is an updated version of the boxes used by house
builders around the turn of the century. The sawhorse
toolbox is an open box with legs that stow undemeath.

This spacious tool chest features a lift-out tool tray and a
convenient lid-mounted handsaw holder. A shoulder
strap makes transporting the tools easy [left).

Once at the job site, this unique toolbox
converts to a sawhorse. The

legs stow away for casy

tranipaort [inset).
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CARRY-ALL TOOL CHEST ‘

edges to receive the bottom and tool chest
end. Rabbet the end on bottom edge only.

L ki

ttach T-hinges about 4V+-in. from each end
of the toolbox. Use several of mask-
ing tape to keep toolbox lid In place.

is is an updated version of a car-
penter's tool chest which was popu-
lar more than 90 years ago. The original
was much larger and, therefore, less
portable than our scaled-down model.
The chest is dimensioned to give the
madimum tool storage without sacrific-
ing portability. The measurements can
be altered easily to accommaodate your
specific needs. The tool chest length is
generally determined by what size
handsaw is stored in the lid. The chest
shown houses a 20-in. saw.

Assembly

Build the chest from %s-in. poplar.
Pine or cypress would also be suitable.
Mote that the lift-out tool tray parts are

Color photos: Hamy Hatman Studios

Camy-all fool chest design, consiruction and black
and white photos. Walter E. Buston

Sawhorse tnalbax desgn, Consiucion and Dlack
and whibe photos: Josepts M. Wilson

Technical art: Ei e Thompson

Hand tools suppied by Gamer Wacde, 161 Avenie
of the Amencas Mew Yok, MY, 10013
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Make shoulder strap from seat-belt material.
Ta prevent the strap from fraying. heat-seal
ends with a soldering gun.

resawed to %~ and 'f-in. thick. Also
keep in mind that the tool chest is
assembled as a solid box, then the lid is
cut from the chest on a table saw.

Start by cutting the chest top, ends,
bottom, front and back. Form the 11%=
in.-wide top by edge-gluing two boards
together. Be certain to cut the front,
back and end pieces 9% in. wide to
allow for the Vs in. of wood removed by
the saw blade when the lid is cut.

After sawing the chest parts to size,
cut the rabbet joints, as shown, using a
router and a rabbeting bit. Rabbet the
tool chest front and back on three
edges, the end pieces on the bottom
edge and the top on all four edges.
Next, assemble the box with glue and
1!/4-in. finishing nails. Allow the glue to
dry overnight, then sand all sides of the
box smooth using a belt and finishing
sander.

Cutting off the lid
Set the table saw fence for a 2-in.-
wide cut. It's important that the saw

The handsaw holder feature was saved from

the original tool chest Custom-cut
handie block and turnbutton to fit saw,

blade and fence be perfectly parallel.
Otherwise, the start and finish point of
the cut will not meet evenly.

Start cutting with the chest standing
on end and the top against the fence.
Cut the end and then saw through the
front. Cut the other end and, finally,
through the back. Caution: Always cut
clear through each side; never roll the
box back onto the saw blade. On the
final cut that frees the lid from the boox,
use a stick to push the lid beyond the
spinning saw blade. Now, place the lid
on the chest and check for any wobbling
or unevenness. Knock down any high
spots with a sanding block and B0-grit
abrasive paper.

Mext, make the two removable interi-
or partitions from "s-in. plywood. Note
that one partition is cut down to provide
clearance for the tumbutton which
holds the handsaw in place.

Cut the pieces needed to make the
lift-out tool tray. Arrange the tray divid-
ars to accommodate your tools. Then,
nail four corner posts inside the chest to

13



MNOTES: A

I, 14 = 14" WIDE RABBET
2. 114 = N2"-WIDE RABBET
3, 12 x U2"-WIDE RABBET
4, 112 x 34" WIDE RABBET
5. 1B = SH6"AVIDE DRDO

TOOLTRAY—TOP VIEW

£l l-uzﬁ-

VIEW

f

and (use)

% % 1% % 11" poplar (lid end)

I x Tax 11" lar {chest end)

o X 1 x poplar (lid front and

back}

%::j?‘a ® 30" poplar (chest from and
ba

%4 ¥ 11% ¥ 307 poplar (top)

Tas x 11 = 28%" flake board (bottom)
4 % B% = 674" lauan plywood dividar)
ba x % % 4%" poplar {corner post)
%4e ® %im x 7" poplar {cheat)

Y ¥ 2% ¥ 18'4" poplar {tray front and
back}

=TowmmEm O ﬂﬂhg
LT T ] mumf
E

MATERIALS LIST—TOOL CHEST

be ® 24 W 8%" poplar (tray end)

ba ® 8% % 17%" lauan plywood liray
bottom)

By w2 EIT%"-pupiur [divider)

846 X 2 % 1114" poplar (dividar)

Bae % 2 % 5%n" poplar (divider}
B4n ® 2 W 23" hardboard (adjustable

1
1
1
2
1 %% % 1 x4 poplar (saw blade
1
1
1
2

1'% % 1% * 4" poplar (handle block)
54 = 1 % 24" poplar (turnbutton)
%y = 1% x 9%%" poplar (tool rack)

1 ® 1% * 4" pak (handle}

g-h= o woEzx =

ge
4 x W 3 57 gteal (tray handle)
14" No. 6 rh screw

v 2 4 x 1 % 4" hardboard (strap cleat)

w 1 plastic luggage handle

X 2 1'% X 3% pull-down chest latch

Y 1 3% latching safety hasp

z 1 2 ¥ 70" nylon seat balt strap

A 4 1'% Mo. 8 fh scraw

BB 4 ‘4dia. ® 24" fh bolt. washer and
nut

cC 3 1%" No, 10 fh scraw

DD 2 %" Mo 8 rh screw

EE 1 12" chain

FF 2 4" T-hin

GG 2

HH 4

support the tool tray. Now, custom-cut
the three parts that form the holder for
your handsaw. Screw each part to the
lid underside while holding the hand-
saw in position.

Finish-sand and stain all wood sur-
faces. Neot, install the two 4-in. T-
hinges about 4/ in. from each end. If
you build a chest more than 36 in. long,

kmow if your toolbox is adedquataly
stocked?

Listed below are the tools needed for a
basic toolbox. These tools are not intended
o cover every possible situation, but they
will handle most minor repairs. And re-
member, quality tools are a good inwvest-

ment, 50 buy the best you can afford. The

add a third, middle hinge. Now, scraw
the chain lid support in place. Install a
safety latching hasp and two chest
latches.

Next, make the 2-in.-wide shoulder
strap from automohile seat-balt materi-
al, available at most auto parts stores
and auto seat cover shops. To install the
strap, first cut two oak handles for each

16-ft. steel measuring tape

B'2 or 10-pt. combination handsaw
B-in. adjustable wrench

slip-joint pliers

combination square

end of the chest. Then, wrap the strap
around a '/s-in. hardboard spacer and
bolt through the handle, belt and spac-
er. To complement the shoulder strap,
add a 5-in. luggage handle to the top,
center of the lid.

Finish all wood surfaces, inside and
out, with three coats of polyurethane
varnish.—Walter E. Burton

Think of the basic toolbox as a founda-
tion from which to build your tool collec-
tion. Then, as your skills and interests
grow, you can add to it—J.T.

(R[]
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Tllu cleverly designed project com-
bhines a compact toolbox and a stur-
dy sawhorse in one portable package.
Four hardwood legs are stored neatly in
the shallow cavity under the toolbox. To
set up the sawhorse, slide the legs into
the channels built in the toolbox ends.

Build the toolbox from ash-veneer
plywood and ash hardwood. The 28-in.-
long toolbox is shown with 26-in. legs—
the longest legs this length box will
accommodate. As a sawhorse, it stands
at a comfortable working height of 25
in. For a lower working height, simply
cut shorter legs. To obtain a higher
sawhorse, you'll have to make the tool-
box longer to store the legs.

The drawing also shows plans for
making an optional canvas dust cover.
When not in use, roll up the cover and
tuck it into the box.

Cutting procedure

Study the technical drawing and ma-
tarials list carefully before starting. This
praject requires cutting several com-

Start by crosscutting a 12-in.-wide
piece of Yein. ash-veneer plywood.
Next, recut this piece to 10%s in. wide
on a table saw with the blade set at 11°.
Then, lay out and cut the triangular-
shaped end pieces from this board
using a portable circular saw. Cut the
ends slightly oversized to allow for
trimming to the precise angles on the
table saw.

Now, with the table saw blade set at
4® and the miter gauge set at 21°, cut
one edge of each end piece. Be sure to
hold the wider, bottom edge of the ends
against the miter gauge. Orient the 4°
bevel so that the inside face of the end is
slightly wider than the outside surface.
Turn the piece over, inside surface up,
and cut the other edge. Change to a "/«
in.-wide dado blade set to 11°and cut a
Y4-in.-deep dado on the inside face of
each end piece. These dadoes hold the
toolbox bottom.

Next, make the four legs 2 in. longer
than needed. The angled leg ends will
be cut later. Lay out the two ¥sin.
plywood spacers that are sandwiched
between the toolbox ends and the Ve-in.
plywood leg guides. These triangular-
shaped spacers form a channel for the
legs. Cut the spacers using the miter
gauge set at 21°, but adjust the saw
blade to a perpendicular position and
cut the edges square. Then, screw one
spacer to the inside face of each end.

Note that the top 2 in. of each spacer
is beveled about 7°. This allows tighten-
ing the leg clamping bolts to prevent
the legs from slipping out when the
sawhorse is lifted. To make thess bev-
eled cuts, first clamp or screw an 8-in.-
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wide auxiliary plywood fence to the
table saw fence to help stabilize the
workpiece and prevent tipping. Next,
position the fence so that the blade
removes about Y4 in. of the spacers’
thickness, and make the two cuts.

Now, set the saw blade to 21° and rip
the toolbox sides from Ye-in. plywood.
Readjust the saw blade to 4” and use the
miter gauge set at 11° to cross-cut the
sides. Next, reverse the 11° angle on the
miter gauge and move the gauge to the
other side of the saw blade. Crosscut
the other end of both sides.

Use a Ys-in.-wide dado blade tilted
21%to groove the side pieces for accept-
ing the toolbox bottom. These grooves
must align with the dadoes cut earlier in

Cut the toolbox ends 1-In. oversized with a
e circular saw. Use a fine-tooth saw

to prevent splintering the wveneer.
Mowve to table saw for final trimming.

Trim

fence to stabllize ece.

Bore '/+-in.-dia. holes In the toolbox ends to
accept hardwood dowels. The dowels pro-
vide solid wood for driving In screws.

spacer tops with blade set at 7. Note
that an auwdiiary fence ks clamped to the saw

the end pieces. Now, tilk the dado blade
4°, set the miter gauge to 11° and dado
the side pieces at each end to accept the
Ye-in. plywood leg guides.

Cut a %4 X ¥sin. notch in the top of
each end piece for installing the handle.
Then, cut the Y+-in. plywood toolbox
bottom. Notch the bottom's four corners
to allow the legs to pass through. Next,
temporarily assemble the toolbox and
mark the screw-hole locations in the
sides. Also, mark the end pieces for
boring '/z-in.-dia. dowel holes opposite
each screw. The “rin.-dia. X 'Yis-in.
dowels are glued into the ends to pro-
vide solid wood for driving in screws.

Next, cut the two Ys-in. plywood leg
guides which screw to the spacers.

When cutting the "«In.-wide dadoes for the
toolbox bottom, be certain that dadoes
align in the comers of the box |armow).
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MATERIALS LIST—SAWHORSE TOOLBOX
Key No. Size and d {usa) F 1 % ® 1% = 28" ash (handle) N 4 1 x 2% Velcro fastener [leg stripd
A 2 % ox 11"-wide ® 12" ash vaneer ply- G 4 % ¥ 1% x 28" ash (leg) M1 1 2 % 9" Valero fastaner (box strip)
wood [end) H 14  '4"-dia. ¥ 148" hardwood dowel o] 4 4 -dia. fumiture glide
B 2 % x §"%-wide ®% 11°* ash venser ply- | 1 = A% ® 234" ash (cover retain- P 2  %ig'-dia. % 214" (h machine screw, wing
wood [spacer] ar) nut, finish washer and lockwasher
C 2 W ox 5lq w 20" ash venser plywood J 1 16% x 26'%" canvas (dust cower) (4] 12 144" No. 10 fh screw
{side) 4 1 V¥ L ¥ 217 steel (weight strip) R 8 1'% No. 8 fh screw
o 1 % = 11* % 30™ ash veneer plywood L 1 Yax 1% X 10%e" aluminum (leg re- 5 2 2% No. 12 fh screw
(bottom) taimer) T E %" No. 8 fh screw
E 2 L4 x B% x 107 ash veneer plywood (leg M 2 34 ¥ 1 x 1% poplar (mounting u 2 15" No 8 rh screw
guidal block) *Approximate dimension; trim to fit

The four legs store neatly on the bottom of

the toolbox. They're held by Velcro strips at
one end and a retalner strap at the other.

Prepare for final assembly by finish-
sanding all parts.

Screw and glue a side to one end.
Then, add the bottom and the second
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tools
SEWT

An optlonal canvas dustcover
from sawdust and dirt. A steel
In the hem holds the cover in

end. Position the leg guides in the
dadoss and screw the second side in

place. Screw the leg guides to the
spacers. Next, bore a *e-in.-dia. hole

for the leg clamping bolt through each
end, spacer and leg guide. Now, cut the
handle and mount it to the toolbox.
Crosscut the hardwood legs with the
saw blade set at 11° and the miter
gauge set to 21°, Cut one end of all legs,
then move the miter gauge to the other
side of the saw blade and cut the
remaining ends. Now, glue Velcro fas-
tener strips to the inside surface of each
leg and to the underside of the toolbax
bottom. Be sure that the Velcro on the
toolbox aligns with the Velcro on the
legs. Screw the aluminum leg retainer
to the toolbox bottom to hold the leg
ends that don't receive Velcro. Finally,
finish the toolbox with several coats of
Watco Danish oil.—Joseph M. Wilson
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Your home workshop
can PAY OFF ...

BIE ' l. :I._'-'_'—___
L -

This One Low-Cost Power Tool—

SAWS to desired Width. ..

PLANES to desired Thickness....

MOLDS ail popular Patterns...

—All at once or separately. . . All By Power Feed!

The Only Complete Workshop Tool Of its Kind In The Worfd!
From the Day It Arrives... the Planer will make and save you
money. With shortages and inflation driving lumber prices sky-
high, this versatile power tool quickly pays for itself by easily con-
verting low cost rough lumber into high value finished stock, In
just one pass turn oul your own quarter-round, door and window
stop, casing, tongue-and-groove all popular patterns. Other
operators are making cases for grandfather clocks, furniture,
picture frames, bee hives, bed slats, surveying stakes ... all Kinds
of millwork
Buill For Pros. . . Priced For Home Craflsmen . .. it is engineerad
and built to Industrial standards, but factory-direct selling keeps
the price low. Handles tough oak and walnut as easily as pine, and
50 simple o operate aven beginners with no experience can
use It
With just this one low cost power-leed machine
in a comer of your garage or bagement, you're
sel up io supply lumberyards, cabineimakers,
carpeniers, remodelers, contractors and
hobbyists in your area with custom-planed
lumber, trim, molding... ALL of their
millwork requirements. You can supply pic-
ture molding to art shops, hardware and de-
partment stares, or sell direct to framing shops.
All standand patterns are available firom stock, or
we'll custom grind 8 knife to your own spacial
design or sample.

Does The Foley-Belsaw Pay? YOU BET!

READ WHAT OWNERS SAY:
A Good Investment ® Robert Sawyer, Roseburg, Oregon: “*f
believe thar the Foley-Belsaw is the best investment | ever
made. 've been a planer man for vears and am now retived.
The Foley-Belsaw has earned me 360,000 extra income in the
past eleven years.'

Fays For Itself: ® R.5. Clark, Springfield, Ohio: ' bought a
batch of walnur in the rough, and after planing it on the
Foley-Belsaw [ figured up the money [ saved. It was enough
to pay for two-thirds the cost of the Planer. It really does a
good job"'

More Than Expected # Stephen Schultz, Orangeville, Penna.;
“This machine pavs for iiself by making money out of scrap
boards. It is a very well built machine and [ confess it is more
than I really expected for the price. It does evervthing vou say
it will.”

. And Foley-Belsaw Is The Choice Of Professionals:

“I recommend Foley-Belsaw Planer-Molder-Saw as
the most useful shop tool any crafisman could own.
We use one every day in the Workbench model shop,
and couldn't get along without it

JAY HEDDEN — Editor WORKBENCH Magazine

Try The
Foluy-Belsaw In Your
wn Shop On Dur

_' 0-DAY FREE
?'rmm_ OFFER

Mail Coupon Below
For Complete

petails! g0

Ym..r Take NG HISF." The Planer/Molder/
Saw Is Backed by Our Exclusive 100%
Guarantee of Satisfaction:

» “Try the Foley-Belsaw in vour shop for & full 30-
Days and put it to work for vou. Give it a tharough
lest and make it prove that it can do everything we
sany it will use i just as much as you wani Then il
wou are not completely satisfied, just send it back
and we'll return every penny vou sent. And YOU are
the sole judge’ There are no guestions asked
there are no fine print ‘use’ charges Our flat
guarantee is that YOU must be 100% satisfied or
POl get ol ey back ™

o Yol CAR
Turn Extra Time |
nte

| [:tr' ke

Just Mail Coupon ...

NO OBLIGATION and

NO SALESMAN Calls!
ACT NOW!

Get FREE
Book with
facts and
full details

.- RUSH COUPOMN TODAY!
Coupon

if coupen has been  £ry £y BE| SAW 00, Brings
S 7 RELD BLDG Full Details!

and'm[a‘n-um KANSAS CITY. MO, 84111

F BELSAW CD,
/ Flll.l!il %‘EEE? FIELD BLDG.
3 mamu i

wir TOU TN ]

LT L il L

KANSAS CITY, MO, 64111

] YES. please send me the FREE Booklet
thar gives me complere facis aboul your
.Fllﬂl'h‘nl' M .':ﬂlf'.l" ';1’]": I'Iﬂd_lrll'll.ll I'.III"I'I'HIlJ: i .kl'?ld J

can gualify for a 30-Day Free Trial right inmy
own shop. I understand there is No Obliga-
rion and thar No Salesman will call

ADDRESS

ey STATE b7




Travel
withthe
OIMTimer.

The Wrangler
makas o
great traveling
companion. The
high carbon
Schrode + Steel™
blaodes are com-
phetely rust resist-
ant. Expertly
made with over
100 hand oper-
ations. Also
available with
3 blades.

You're in

Withe for your free Schrode Almonoc 1o Schrode
Cutlery Corp,, Elerwille, N.Y. 12428-0590.
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GREATEST MOVIE STUNTS OF 1984

{Continued from page 86)

the “high-speed decelerator,” Robinson
describes the device as "basically, a
slack line.”

Dwindling welocity, no recoil

] wear a full body harness attached
to Ye-inch wire,” Robinson explains,
“As I'm hanging there (from a 20th-
story balcony), the line is hanging be-
low me. It comes back up to a ratchet
wheel.” As he falls, the ratchet goes
into action, playing out the line. Just as
Robinson’s body exerts the slightest
tension on the wire, the ratchet revers-
@5 and lets him down at a dwindling
velocity with no perceptible recoil.

In the finished film, the shot looks too
real to be a stunt. Robinson's fall is
photographed from Reynolds’ point of
view on the balcony. There is no camera
cutaway until the last 20 feet of the
drop. In most film falls, the camera has
to cut away long before the body hits
the ground to keep the theater-goer
from seeing the mats and airbags piled
up to take the impact out of the fall. The
only sign of stunt rigging in Robinson’s
fall is a gleam of sunlight that strikes
the wire. That was captured in the
photo on page 85, but it didn’t show in
the movie.

No fall guy has been able to touch
Dar Robinson’s 311-foot drop from a
helicopter done for a 1970s commer-
cial, but many have tried—and one died
in the attempt. In 1980, stuntman A.J.
Bakunas attempted a 327-foot fall in the
movie Steel. Bakunas used an air-bag
arrangement, but it collapsed under his
weight, killing the stuntman. Possibly
reflecting on such mishaps, Robinson
sees a day coming when stuntmen
won't use airbags for scenes where
descenders and accelerators can do the
jaob,

Special effects designer

Behind every truly great stunt coordi-
nator there's more than just equipment.
There's the special effects designer. For
Firestarter, the Stephen King tale of a
girl with the power to set anything afire
with a glance, special effects artists
Mike Wood and Jeff Jarvis came up
with several ways of torching stunt
people—safely.

“Utmost in our mind is safety,”” Jarvis
emphasizes. “'We don't want anybody
hurt, no matter what, especially work-
ing on a show with a little girl (Drew
Barrymore). Coming out of what hap-
pened in Twilight Zone, everyone is
extremely conscious of what could hap-
Using state-of-the-art materials de-
veloped for firefighters and race car
drivers, Wood and Jarvis thinned down
the fire-retardant suits stunt people

wear under their costumes from s inch
to about Vs inch in thickness. The suit's
outer layer is Kevlar, a flexible fabric so
durable that the Army is using it to
make experimental protective helmets
for infantrymen.

*Then, there's a layer of Insulite, an
insulating material almost like neo-
prene in texture but nothing like it in
construction,” Jarvis notes. “Under
that, they wear a layer of Nomex or FR2
cotton treated with a fire retardant.’”
That inner layer helps absorb perspira-
tion. If a stuntman sweats inside the
heavy insulation, he can get a "'transfer
burn,” which is just as dangerous as a
direct burn from a flame.

Omn fire for film

Using their new fire duds, custom-
fited on each stunt person, Jarvis and
Wood were able to achieve one minute,
45 seconds of full burn before heat
transfer bagan. That was plenty of time
for the Firestarter shots, all of which
lasted less than a minuta.

Each stunt person wore a rigid Pyrex
face-plate before being ignited. “The
rule of thumb was that once you cov-
ered his face, you had three minutes to
s@t the man on fire, let him do his dance
and put him out and get the faceplate
off,” Jarvis says. The stand-ins had tiny
air bottles tucked beneath their suits,
but Jarvis and Wood rigged the stunt so
that the air bottles weren't needed until
the last seconds. That reduced the
chances of feeding air to the flames.

"We developed (air) pockets in the
suits so the man actually didn't go on
the air bottle until the very last second,”
Jarvis says.

For a scene in which Heather Lock-
lear (Drew Barrymore's screen mother)
wore a cooking mitt which burst into
flame on her hand, the special effects
men treated the glove with a fire retar-
dant and applied lighter fluid. They hid
a tiny electronic igniter in the glove and
ran lead wires to an off-camera neon
transformer about half the size of a car
batery. The wires were encased in a
hard plastic shell and the transformer
created a spark between them, setting
off the lighter fluid.

Flipping the set

Perhaps less spectacular than a fire
but no less difficult to produce was a
colossal stunt for 2010, the sequel to
2001, A Space Odyssey. Stunt artists
wearing hamesses padded with lambs’
wool flew about the Russian spacecraft
Leonov as it left Jupiter's orbit. Actual-
ly, the entire set, mounted on gimbals,
rotated 80°, bouncing stuntmen and
props off the walls.

Flipping the 2010 set was made
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difficult not just by virtue of bodies and
props flying around, but also by the
sheer mass of the set. The rectangular
arrangement, almost three stories tall,
was constructed of lightweight metals.
The motorized and geared rocking shaft
on which the set twirled could be
moved at speeds varying at the direc-
tor's discretion. Still, it took a fair-sized
crew just to man the brakes and hang
onto anchoring cables to keep the
Leonov set from lurching over, rather
than turning smoothly.

Actors get involved

There's plenty of work for stunt pro-
fessionals, but many actors and ac-
tresses today choose to do at least some
of their own gags. Generally, movie
companies discourage big-ticket attrac-
tions from getting involved, but there’'s
no holding back some stars from getting
a hand in. While Harrison Ford was
taking his licks on the Indiana Jones set,
Michael Douglas and Kathleen Turner
pitched in on the stunts for Romancing
The Stone.

For a mudslide scene, the two al-
lowed themselves to be covered in
stage slime and then drenched in a
reported 100 gallons of water. And
Turner served as a gymnast in a stunt
scene where she had to swing by rope
across a lagoon, & la Tarzan.

Not since the days of Steve McQueen
has a performer taken on the deadliest
stunts in a film. McQueen jumped mov-
ing railroad cars, took motorcycle spills
and leaped ramps in rigged cars for two
decades. Even so, the stunts performmed
in McQueen's day were mild compared
with the maniacal “gags” pulled off
today.

Thus, Jeff Bridges and James Woods
took back seats to stunt coordinators in
the shooting of a Sunset Boulevard
chicken race in the film Against All
Odds. The script simply read: “chase on
Sunset Boulevard.” Stunt coordinator
Gary Davis plotted it—Bridges would
be in a red Porsche, Woods in a black
Ferrari.

“"We storyboarded it shot for shot,”
Davis recalls. "'On location, 1 used toy
cars to plot out the scene. Without
those, there probably would have been
accidents.” In 1980, stuntwoman Heidi
Von Beltz was paralyzed in a head-on
crash during a car chase on the set of
The Cannonball Run.

Avoiding a collision

For Against All Odds, each stunt
driver was told exactly how fast to drive
and at what precise point to swerve to
avoid a collision. Pickup trucks are usu-
ally used to carry the cameras for such
scenes, but a Porsche Turbo Carrera—

its back seats removed to hold the
equipment—was used because of its

handling.

With Sunset Boulevard blocked off on
a July Fourth weekend, the four-mile
race was shot in half-mile to three-
quarter mile runs. Davis handled the
red Porsche and driver Carey Loftin
wheeled the black Ferrari. “At our
slowest we were going 80. We got closa
to 100, but never held it for very long,”
Davis says.

And although the camera-bearing
Porsche—with two cameras mounted
on the front, one on the side and two
facing backward—was used for most of
the chase, it couldnt be used in the
medium shots of Bridges and Woods
shouting at each other as they passed
one another. The filmmakers discov-
ered the cars’ shiny finishes reflected
the camera car. So, Davis drove along-
side Bridges with a cameraman seated
behind him. The three-and-a-half min-
ute finished scene contains almost 100
separate shots.

They don't give an Oscar for stunts,
and some in Hollywood say the six-
figure salaries paid to the best gag-
riggers is reward enough. But, as Steve
McQueen once told an interviewer:
“The stunts make a film really big.
Whoever does the stunts—he's the real

Now you don't have to buy an
ex E:ensive tool that you may use
only once a year.

ntitat U-Haul for a fraction
of the cost. Your U-Haul Center
rents everything you need for the
wood-burning season and home
fix-up.

Plus you'll find other money-
saving rentals—everything for
home, garden and play.

Stopg?' your neighborhood
U-Haul Center and pick up a free
Rental Catalog (free glove offer
inside) today. For the location near-
est you, look in the white pages.




The best shock
for your money.

Experience the ride of Gabriel
Gas Ryder™ shocks. Gas pres-
sure helps minimize vehicle
sway and reduce the
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bottoming out.
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/' maximum performance from radial tires.
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SHARPEN YOUR OWN
CHAIN
SAW!

By keeping your saw GAMN

sharp even on the job
you'll cut more wood and extend
thee life of your saw and chain

The GAMN' Chain Saw Sharpener ig

easy to use . .
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11427 Darmstadt Road
Evansville, IN 47711

FLIGHT AROUND THE WORLD
(Continued from page 87)

end—one pulling, the other pushing.
The two pilots who will share these
cramped quarters for as much as two
weeks are Dick Rutan, Burt's brother,
and Jeana Yeager, holder of several
records of her own. The two will take
turns at the controls, one navigating
while the other sleeps. Just trading
positions will require the agility of a
circus acrobat.

The key to the Voyager's unorthodox
configuration lies in the deft blending of

Vioyager team: Designer Burt Rutan [left)
and copllots Jeana Yeager and Dick Rutan.

low drag, light weight and little pow-
er—all designed to produce maximum
range on minimum fuel.

Constructed of featherlight plastic
composites, the craft has an empty
weight of only 1,858 pounds, yet will be
filled with 1,480 gallons of fuel weigh-
ing nearly 9,000 pounds. Thus, it will
carry almost five times its own weight
in fuel. The fuel will be stored in 16
separate compartments in the wings,
fuselage and tail booms.

The flight will not be fast. At an
average speed of less than 100 mph, it
may take 12 to 14 days, depending on
wind conditions. The two engines are
needed to lift the tremendous fuel load
at takeoff, but as part of this weight is
bumed off, the front engine will be shut
down and its prop feathered to save
fuel. At this stage, flying on its rear
angine alone, the craft will need less
than 25 hp to sustain it.

Although its exact course is not yet
known, the flight will start and end at
Edwards Air Force Base in California,
following a great circle route diagonally
across the equator to pass under Africa
and Australia.

Maximum altitude will be 12,000
feat to save the weight of oxygen equip-
ment and a pressurized cabin. The crew
wants weather radar to avoid the threat
of thunderstorms, but even though it
weighs only 18 pounds, it may have to
be sacrificed—so critical is the weight
factor to the flight's success.

The Voyager has been under devel-
opment for more than three years at the
Rutan Aircraft Factory in Mojave, Calif.
It's taken a long time to get it right. Now
comes the crucial test—a perilous, gru-
eling journey no man has ever made
bafore. ™
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TORPEDO RUN!
{Continued from page B8)

be in the shallow parts of the rapids.
Our guides told us they would take us
through the safer, deeper sections.
We'd been given a list of dos and
another of don'ts. All this time, our
other two guides, who would lead us
through unguiet waters, had been in-
flating the boats. There would be one
for every member of the group.

Smooth water warmup

Then, suddenly, it was launch time.
Everyone slid an orange torpedo into
the flat, lazy current of the Klamath.
The beats, a good size when hefting
around their 20 pounds on land,
seemed to shrink into puny nothingness
in all this water. Eager to plunge ahead,
we were all haunted by the uneasiness
of the unknown. Fifteen orange torpe-
dos fired into the Klamath. Our heads
were full of paddling instructions and
boat handling techniques. We were
ready, we thought.

Owr flotilla could best be described as
comical, maybe even hysterical. First-
time paddlers, eager to make a good
impression on the guides and each
other, revved up their paddling arms to
about 7,000 rpm. Some boats spun
around in circles, others rocked back
and forth over the same piece of water
as if to stake out a claim. Still others
drifted slowly away, as if to secede from
the group, their paddles producing a
random effect or none at all.

Gradually, the group got its act to-
gether. The guides broke us into three
subgroups. We had to practice lining up
single file—the formation used when
attacking the rapids—close behind the
guide, follow-the-leader style. Unfortu-
nately, we still looked like a bunch of
helicopters in distress.

But skills develop quickly with inflat-
able kayaks, and it began to take less
effort and concentration to make the
boats do what we wanted them to.
Hard-shell kayaks, by comparison, are
very tippy and require a longer training
period. One fundamental mansuver you
need to know with a hard-shell is the
Eskimo Roll. When your kayak tips over,
you remain in the craft and continue to
roll it underwater in a 360° movement
until you pop back out of the water, still
seated in the boat—iricky, but neat.

Positioning the inflatable seat in the
kayak determines the boat's riding
characteristics. A slightly forward posi-
tion keeps the bow down and makes the
kayak easier to control, but the boat
tends to plow in the waves. Moving the
seat back sacrifices some control in
favor of a more exciting ride. The bow
comes up and you ride over the waves.

Riding a big wave with your seat well
(Flease tum o page 126)
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WORK HARDER
THAN LARGER ONES

Yes, 4 cylinder engines work harder than B
cylinder engines o travel the sams distance.
When the 4 and 8 cylinder engines have both
travaled 10,000 miles, the 4 cylindar snging
has worked the equivalen! al nearly 20,000
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gum mnd sludge.

All this means more wear and faar on your
smallar 4 cylinder engine. It neads more care
and attention. A guar of RISLONE with sach
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deposits that rob your engine’s efficiency and
smoothness. Clean engines run better, longer
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TORPEDO RUN!

{Continued from page 125)

back makes your boat shoot out of the
water at a 45° angle. It's called ""The Big
Ride,” and there's not much, except
maybe a roller coaster, that can com-
pare to it, so we're told.

On the brink

We're still in the gentle flatwater
current. On this type of water, one can
tuck in with the rest of the group or drift
off alone. Little or no evidence of civili-
zation intrudes upon our river world.
The river's doing all the work and . ..
what's that sound?

Rapids!

This is it, the moment of truth. Every-
body into a single line behind the guide.
Nerves tighten and we brace ourselves.
The current increases. Paddle like crazy
to keap the bow pointed in the right
direction. Blobs of spray fire up at us
like anti-aircraft flak. Are we going to
get sucked down an endless whirlpool,
into some black hole in the river? Will
our plastic toys be torn to shreds?

We float through the Class 1 rapid—
little more than a few riffles and a touch
of whitewater—without incident. It's a
stretch any 10-year-old in an inner tube
can float through with no sweat. Still,
we make it, and we're jubilant.

Here comes a second set. Whoosh!
We're through. Another rush, another
high.

If you've ever climbed a mountain,
you know the exhilaration you get when
reaching the top. Then, it's all over.
Running an inflatable kayak over
whitewater gives you the same exhila-
ration. Only you get it a lot more often—
and with a lot less work.

All of a sudden we're back in
flatwater, and two torpedoers are going
at each other in a massive water fight.
Two more join in with their paddies.
The activity is not discouraged by the
guides. We're all here 1o have fun.

The entire group is more relaxed,
now that we have a couple of sets of
rapids under our belts, but we still feal
that special excitement. It permeates
the entire trip. It's the constant antici-
pation of what lies around the nesxt
bend in the river. In this case, it's a
Class 2 rapid.

Rapids generally are rated Class 1
through 8 to denote degree of difficulty.
Class 1 is the easiest. You'd have to look
twice to see that it really is a id.
Classes 2 and 3 have increased turbu-
lence, larger waves and the rapids
sections are longer. Class 4 and higher
rapids require more technical skill be-
cause you must maneuver your boat to
get through. There may be several
rocks you have to navigate around,
while the easier class rapids generally
are a straight shot through.

The current is picking up now, much
faster than before. We're getting side-
ways. Got to hit the waves straight on.
One person washes out, and a guide is
right there to help him back in his boat.
We're really getting the feel of bounc-
ing along in the waves. You have to
move fast to keep this thing straight.
Uh, oh. | stick the paddle into the
upstream side of the current, The pad-
dle acts as an anchor and the current
whips the kayak around. I paddle like
crazy and make it through the rapids—
backward.

There are easier ways to do this—
rafting, for instance. You would hardly
feel water like this in a big six- or eight-
man raft. But rafting the rapids is
passive. Sure, you have to shift your
weight around some, but the thrill is
nowhere near that of piloting your own
craft—especially one as responsive and
sansitive as our kayak. Rafting is like
getting driven around the Indianapolis
Motor Speedway in a bus.

Several more rapids and we reach
what is called the rerun area. This is
usually the biggest water of the day,
and today is no exception. We stop and
climb the rocks back to the head of the
rapids for another ride down—a rerun.

We rerun the big water 10 times. |
get my boat completely airborne a cou-
ple of times and 1 get it to launch
straight up like a Satum rocket a couple
of times. | dump five times out of the 10.
Each time, a guide is right there.

A wall of water

The trip ends with a big finish—the
biggest rapids of all. One look at this
Class 4 section puts my heart back in
my throat. Sure, it's scary. If it wasn't, it
wouldn't be fun. The waves look to be
about 10-footers. | get my seat back in
the boat for The Big Ride. And I get cne.
A wave catches me in a forward pass.
Now it's the water's turn to have some
fun. I get out of shape and head straight
for a wall.

We were told that rocks and walls
have a natural cushion of water coming
off them. And the rocks are rounded
from eons of polishing by the river. The
secret is to lean toward a force coming
at you whether it be a strong wave or
rock or wall. This technique takes the
best advantage of the cushion of water,
and you will bounce off the obstruction.

[ panic, of course, and lean away from
the wall. Wrong. This depressaes the far
side of the boat. The water cushion
flowing off the wall catches the uplifted
near side of the kayak and spins me into
the water. I'm under for a second in the
seathing currents, and have to be res-
cued. | wonder if | should quit now. I
don't.

What I do instead is what most of the
others do: sign up in advance for anoth-
er Torpedo Run next year. ™
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ESCORT

- ~ e EIVER
RADAR WLRNING RECEIVE

In Japan, where high-tech electronics
are a way of life, they pay $714.93
for an American-made radar detector

(You can get the same one for considerably less)

Euen we were a little surprised. All we did
was build the best radar detector we knew
how. We shipped our first ESCORT in 1878,
and since then we've shipped over 600,000,
Along the way the ESCORT has earned quite
a reputation—among its owners, and also in
sgveral automotive magazines,
Credentials
Owver the past five vears, Car and Driver
magazine has performed four radar detector
comparison tests. Escort has been rated
number one in each. Their most recant test
concluded "The Escort radar detector is
clearly the leader in the field in value, cus-
tomer service, and performance . . . We think
that's quite an endorsement

Our Responsibility

One of the reasons for our reputation is
our attention to detail. If we don't feel we can
do something very well, we simply won't do it
That's why we sell Escorts direct from the
factory to yvou. Mot only can we assure the
quality of the ESCORT, but we can also make
sure that the salesperson you speak to is
knowlaedgeabla. And if an ESCORT ever
needs service, it will be done quickly. And
it will be dane right

50 States Only

And that's the reason we don't presenthy
sell ESCORTs outside of the United States.
Even in the countries that use identical radar
[Japan and Australia, to name two) we know
that we couldn't provide the kind of customer
service that ESCORT owners expect. So we
pass up the additional sales rather than risk
our reputation

"Dear Sir...”

So we'll admit we were surprised when a
letter from one of cur customers included an
advertisement from a Japanese automotive
magazine. The ad pictured an ESCORT, and
the price was 158,000 van, Our customer was
kind enough to convert that to U.S. dollars.
Using that day's rate of exchange, an American-
made ESCORT was worth $714.93 in Japan,
Further translation revealed the phrase “The
real thing is here!” and warned against
imitations.

This 55 page ad was & lofal Surprise.

Econ 101

Meadless to say, wa were flattered. Wa
knew that ESCORT had an impressive repu-
tation, but we never expected to see it “boot-
legged” into other countries and sold at such
a premium. But the laws of supply and demand
are not so easy to ignore. When there is a
strong need for a product, there is an equally
strong incentive for an enterprising capitalist
to fill that need. And apparently, that's just
what happened.

The Moral
We still don't sell out of the country. And
the price in this country is still $245. The
price we've had for the last five years.

Quite a deal for whal the Japanese must
think is the best radar detector in the world

Try ESCORT at no risk
Take the first 30 days with ESCORT asa
test. If you're not completely satisfied
retumn it fora full refund. You can't lose.

ESCORT is also backed with a one
yaar warranty on both parts and labor.
ESCORT 5245 (Dhio res, add $13.48 tax)

By mail send to address below Credit
cards, money orders, bank checks, cer-
tified checks, wire transfers processed
immediately. Personal or company
checks require 18 days.

ESCORT

RADAR WARNING RECEIVER
= ————— =i
Cincinnati Microwave
Department 100-1068

One Microwave Plaza
Cincinnati, Ohio 45286-0100

Tur in “Talkback with Jarry Galvin” Amanca s naw weekly satellite call-in comedy talk show Sunday evenings on pulbdic radio siations. Check local listings

€ 1884 Cincornall Microwansa, inc
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=3l Ring of particle beams will hit pellet
to create fusion reaction [inset right].

Fusion goes on particle beam

If fusion energy ever gets off the ground, well be able 1o Creale
enough electricity to power a big city for weeks on a tiny pellet
of fuel. Sandia National Labs has brought us a step closer by
focusing a powerful proton beam on a targel the size of a pin
head. That sharp focus was thought impossible a decade ago.
But particle beam technology has accelerated. Sandia also is
building an experimental fusion reactor thal will begin operation
in 1986. A circle of particle beams will focus on a tiny deulenum
and tritium pellet, yielding a tiny nuclear fusion reaction
Confined in the small reaction vessel, the pellet will produce
millions of walts of power.

ROOM AR 1N

Experimental pulse space heaters are built
io be seif-ventilating and energy efficient.

Puise on energy developments

Elecinc space heaters cost a kot 1o run and gas models require
a good deal of ventilation. The perfect solution may come on
the marketl in a few years: the pulse space heater. The
Amencan Gas Association is working with 12 prototypes to see
it they merit marketing. A gas-air mixture ignited within a
combustion chamber creates a pressure pulse that closes air
and gas inlet valves, and ejects the combustion products. The
resulting pressure drop draws in more air and gas which is
ignited by residual flames and heat. Flue gases are forced oul
in the process, making a pulse space heater self-ventilating,
and, therefore, highly desirable for home use.

The Worm
Turns

First came the wheel, then the
screw and later the worm
drive, which united the first
two inventions to create a ro-
tating machine. The worm
drive has served mankind for
about 2,000 years. But now
the Maxamam Corporation is
introducing the Squirm Drive.
It resembles a worm drive, but
instead of ripping at the screw
with brass teeth to transmit
power from the wheel, the
Squirm Drive nudges it gently with lubricated ball bearings. The
resulling reduction of iriction gives added life to the driving
mechanism and increases its over-all efficiency. Inventor
George Bracket says his Squirm Drive will be used in power
turbines, big motors and other large machines

Edwor, Denns. Eskow

Conmbutors: Sheldon M, Galtager, Jack Hammond, James Obeig,
Jemy Chesiow, ida Beck, Michael A Fillan, Fran Wenograd Golden

Hot video

The Bureau of Mines is testing
a new rescue breathing ap-
paratus. The closed-circuit
unit provides breathing air for
two hours and will cut by half
the weight carried on the
backs of mining rescue work-
ers. The device uses a gill
filtering system to keep the air
clean, Positive pressure
keeps the dirty mine air out of

the: apparalus.

The English Electrical Valve
Company, Ltd. has devel
oped a new infrared camera
for firefighters. In a smokey
blaze, firefighters can use the
camera fto find their way
through a room to a victim or
to the source of the blaze.
After the fire 15 extinguished,
investigators can look at vid-
eo recordings to help deter-
mine what started the blaze.
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Mining
Asteroids

On the NASA

drawing board
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would have wo goals: ex-
iracting Qoid, siver, platinum
and other precious metals; as
well as oxygen from water for
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fue leterrminmg how fu

the very largest asteroids that
might threaten 1o smash into
the earth, While scientisls are
chaning new astermds and
their geclogical
composiion, asronautical en-
gineers are working on the
iesion of spacecrafl o per-
form the lasks involved. The
velocities needed lo reach
some Apolio Objects are low-
er than th neaded o reach
the moon. But travel time (o the nearest of

studying

gars. For robots or for astronauts
recycling life supporn systems, that may not be a | In
fact, many spaceflight theorists predict we'll put on

asteroids before we set them down on Mars

Since more than one-third of the weight broug
Saturmn rocket is for oxygen
dearest commodity astronaut miners wall

¥

t into orbit by

8 MoonDoUNG aeflant, the

Sean ey En

A solar-powered spacecraft/cata-
pult nudges an asterold toward
earth as a mining colony extracts
oxygen fuel for in-space transfer.

bearing water. Thus, factories to convert an asteroid's contents
to rocket fuel may become big business with the armval of 21st
century space travel. A planetary space/cargo transport could
be used o pick up fuel and transfer it lo a space station or a
king ship. Meanwhile, a spacecraft/catapull could gently
wdge the asteroid toward earth over a three-year period. The
catapult would heat pebbles from the asteroid and expel the
axhaust as a propellant

b,

Road control

Chrysler cars of 1988 will be
equipped with switches that
will be mounted on the sleer-
ing hub just below the driver's
ling of sight. The switches will
allow drivers o operate elec-
tric door locks, ights, wipers
and other controls easily. The
cars computers will use low
cument information pulses re-
quinng less winng and less

power (o run the confrols the Midwest this summer
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Electronic acid test

The Battelle Memonal Institute in Columbus, Ohio has devised
a new electronic acid rain detector. Mounted on a 150-ft. tower
above a forest. the instrument samples air for sulfur content
Field measurements already have shown higher sulfur deposi-
fion above torests than over crops and grass. Such information
helps pinpoint acid rain sources. It also allows foresters to
decide whether acid rain collected on the ground will continue
to1all or subside. This helps 1o determine whether (o treat trees
that absorb the rain. Such treatment is expensive and compli-
cated to perform, and foresters try to avoid treatment wherever
possible. Prototype acid rain detectors went into operatian in

—

Cut corners

England's new StreetKing
suction sweeper has a selling
point much like many house-
hold vacuum cleaners: It gels
into comers. With a 13 fi. tum-
ing radius, the StreetkKing can
make a clean sweep owver
215000 s0. ft of streel per
hour and has the capacity 0
carry 52 cu. fi. of rubbish inils
hopper. Sanitation engineers
should pick up on this

—
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That touch of class

Factories that shy away from using robots do so for two big
reasons, cost aside. First, robots are klutzes and can't do many
delicate jobs. Second, most robots have hands and fingers
designedtoperform justone task. Panasonicindustrial Company
recently infroduced a new line of robots that overcome both
problems. A multi-axis robot arm has such a light touch that we
saw one pick up a glass of wine
without spiling a drop. An-
olher robot  moves

swiftly along an assem-

bly line, picks up a me-

lalic finger, per

fooms a task

puts the finger

back and stars

the process with a

new finger for a

new lask.

Muitifingered robot
|imset] selects specific
finger for job, per-
forms it and switches
fingers for new job.

PHOTOS BY. STEVE ESECW

The multl-axls robot arm can holst a wine glass, without a spill.

ra'm LB BN |

The Israelis, who know how to
make a desert bloom, have
come up with a seeding
method that can wring 25 per-
cent more rain out of certain
types of clouds. With the new
method, a plane flies into a
thermal updrafi below the
cloud and fires silver iodide
peliets into the air. The pellets
are swepl into the cloud by
the upward turbulence and
form ice crystals. Asthe
ice crystals get large
and heawvy,, they fall
down toward earth and
melt, making rain.

The siiver lodide-firing
plane wing

rig on a
shoots into a
cloud to form rain drops.

AVIATION
Pedal power makes another try

The elusive British-sponsored Kremer Prize for man-powered
flight may have finally been won by a group of aeronautical
engineenng students al the Massachusetts Institute of Technol-
ogy. Their frail-looking, pedal-driven monoplane, called the
Monarch after its similarity to a butterfly, recently flew the
mandatory 1,500-meter (4,921-foot) triangular course in two
minutes, 49 seconds for an average speed of just over 21 mph.

The Monarch is a hybrid design, permitted under the |atest
provisions of the Kremer rules, It combines pedal power with a
slight assist from a small battery-run electric molor. The foot
pedals and motor are both geared to a common shaft that
drives a large-bladed prop mounted in front of the cockpit. An
earlier attempt o capture the prize by Dr. Paul MacCready's
Bionic Bal (page 71, Feb. 'B4) was disallowed for allegedly
uging too much electric power. I the Monarch's claim stands
up, the M.LT. students will be 330,000 richer,

plane welghs only 74 pounds.
is tiny. bathtub-iike cockpit.

At




Wings of
the future

The LS. Air Force
dreaming  up
shapes for fut The
Wo concepls own  here
both for long-range sirategic

IS aiways

EXOlC  New

bombers, ‘are straight oul o

the 21st

above nght has a

for low-speed land

takeofis. For

M

other design fealures

ird-swept wings and ca

for 1 ed it and
maneuverability. Both con
cepts were developed by

Rockwell Internationa

s _‘q
-
: R
o
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Tomorrow's bombers? They just
might be. Both of these futuristic
concepts are the work of Rock-
well International, already not-
ed for development of the
mighty B-1B strategic bomber.

GIs get back
an old friend

Remember the old Browning

[ne BAR
was  abando the Armmny
and Marines adopting a
similar weapon, Called the
MINIML iF's .-i__||'li e
handheld H
1,000 & 56r

ute Ir
feed
mace
firrn Fat

Rersial

magazine, It's
by he L

ique Mationale

MNew BAR replacement
can be fired from hip oron
a tripod with scope sight.

Frozen bird to go

Earlier this the Marine
Corps’ newes! jump jet, the
Harner Il, went through two
months of harrowing weather,
It faced 60-below tempera
lures, 46 mph winds ana lay
ers of ice formed on its wings
It all happened in a McDonnel
Douglas test hamgar in St
Louis. The Marines say the
new Harrners will be aeployed
later this year

POPULAR MECHANICS » OCTOEER

McDonnell Douglas Harrier [
undergoes severe weather test.

Getting cargo where it counts

The problem with giant military cargo planes like the C-5A is
Ihat they reguire long runways and can'l delver supplies
directly to fronting battle areas. Mow, the C-17, a new STOL-
transport, can drop an 86-ton payload—aimos! as much
into airstnps as short as 3,000 feeatl, its secret lies

n its blown wing. Exhaust from its four turbofan
engines is blown over and against huge double-slotted flaps
increasing low-speed lift to shorten landing and takeolf dis-
&, Developed by McDonnell Douglas, the C-17 can thus ly
tanks and other heavy equipment right into battle. T

~hBis

weriu

DOUBLE-SLOTTED

TURBOFAMN ENGIMNE

FLAFP

Englm.- exhaust is
blown through slot-
ted flaps to add lift
and to permit short-
field operation.

ENGINE EXHALIST BLOWS BOTH
CWVER AMND LINDER FLAP TO INCREASE
LIFT, REDUCE SPEED




BUYING A REAL COMPUTER MONITOR

{Continued from page 103)

even the best of the high-resolution
color monitors reviewed here fall down
badly when it comes to reproducing
taxt—words and letters used in writing
programs, doing spreadsheets or word

processing.

If you're planning to do a lot of
business-type work, you're much better
off getting a monochrome monitor,
which typically has high resolution. If
you also plan to do color bar charts, play
some computer games and otherwise
find that you need a color monitor, you

might want to get two monitors and
connect them to the computer through a
selector switch, an inexpensive item
available in most computer siores.
Some computers may have two monitor
outputs. If you have such a machine,
you can forget about buying a selector
switch. and simply connsect both your
monochrome and color monitors.

Monitor controls
Controls are another thing that you'll
find much different on a monitor than

on a regular television set. Naturally,
there's no channmel selector. While some
monitors have a built-in speaker and
audio amplifier for playing games, the
majority don't have this feature, It's
something like watching a silent movia.
The Atari and Commodore computers
have an audio channe!l output which
will give you sound if you buy a monitor
with a built-in speaker and amplifier.
Both of these computers use a five-pin
DIN (European) connector. To use a

{Plaass tum to page 134)

MANUFACTURER MODEL TYPICAL COLOR/ SCREEN BUILT-IN SIGHAL STATED GLARE SPECIAL
PRICE(S) MOND  SIZE }In,l AUDIO INPUTS HE!ﬂLLITIM SHIELD FEATURES
Amdek Corp. Video-300 179 Mono/Green 1 L] Comp. Yes
2201 Livaly Bivd, Video-300A4 199 Mona/Amber 12 ] Comp. Hnd Yes
Elk Grove Village, 1, 60007 Video-3104 230 Mong/Amber 12 Mo L High Yes
Coloe-| 300 Calar 13 No Comp. Low Yies .
Color-| Plus 300 Calar 13 Yes Camp. Low Yes .
Color-l1 500 Color 1a Wo R-G-B/TTL High Yes i
Codar-ll Plus 520 Color 13 Yes R-G-B/TTL High Yes 2
Color-1il 450 Colar 13 Ko R-G-BTTL Med, Yeg 2
Color 300 150 Color 13 Yes Comp. Low Ko e
Color 400 400 Calor 13 Yas C—nnw. Low No Er
Color 500 400 Colop 13 Yes R-G-BComp Mad, No (R .
; 16-color mode
Color BOD 650 Color 13 Yes R-G-B High No (R} *°
16-colormode:
grean text
mw: Inc Monitor I 229 Mono/Green 12 o Camp. High Yes
Marani Ave. Monitor i1l 240 Maono/Green 12 ho Comp. High Yeos
Cupertime, Calif. 35014
Cammodore Businesz Machines C-17 300 Codor 13 Yes GCamp. Low No
12100 Wilson Rd.
West Chester, Pa. 19380
l:umr Iat'l. CTI-83X 168 MonovAmbar 12 Yes Comp. Med No
200 ay Hill w
East Autherford, N.J.
Cam Hunndull Ine CR-5600 135 Moo 12 Nao Comp, High Ho (A ﬁ COHOTS;
Shypark Dr. It graen
Torrance, Galil, S0505 Emﬂ ambar
CR-6500 324 Codor 12 Yes Comg. Low Yes
CR-6800 649 Color 13 No R-G- High No (R} 16 colors
Ine. Fories GM-30 176 MonoAmbar 12 Ha Comp, High Yes
Bandini Bhwd
Ball, Calif. 90201
Princelon Graphic Systems MAX-12 249 Mano/Amber 12 Ha TTL High No (A
1101-1 State Hd, H¥-12 B95 Color 12 No R-G-8 Hagh No (R
Princaton, N.J. 08540 8R-12 784 Codor 12 No R-G-B Super-High No (R ()
Sakata U.5.A. Corp. SG-1000 128 Maono/Gresn 12 No Comp. High No {H{
651 Bonnie Lana SA-1000 159 Mono/Ambar 12 Ho Comp, High No (A
EMk Grove Village, 1. GOMT SC-100 300 Golor 13 Yos Comp. Low Ko
SC-200 A48 Color 13 Mo R-G-B High N
Ig? Electronics Com. MJ-22 409 16-color 13 Yes R-G-B1Comp Higgh No TiRt stand
Mew York, N.Y. 10019
USI International 900G (Fi-1 19 MaonorGresn El No Comp. High Yes IRL
150 Northll Dr. 120006 (Fi-2) 199 Manao/Graen 12 Ho Comp. High Yes |
Brishane, Calil. 94005 900/A | 199 Mono/Ambear 9 No Comp. High Yes JRL.
1200/A (PI-3} ) Mano/Amber 12 No Camp. High Yes M
1400:C 9 Cosor 14 Yes Comp. Low Yis (M)
Lenith Dats Systems ZuM-123 149 MonorGresn 12 Mo Comp. High Yes
1000 Milwaukee Ave, IVM-122 169 Mono/Amber 12 No Comg. High Yes
Glemview, Il 60025 TVM-124 199 Mono/&mber 12 No TIL Al H Yes
DUM-134 e Color 13 Yes Comp /R-8-8 L od. Na 162 L)
ZVM-133 59 Cobor 13 No B High No [
IM-135 9 (abor 13 Yes EanE.fR—ﬁ-ﬂ Med, No g."n‘:I L)
ZVM-136 79 Color 13 Mo Supar- No ) (
Three types of color inputs are listed: composite (combined color signals), which will aiso drhln mono manitors; R-G-8 cobar, which meguires 2 special connector (usual nu-pln
“0"-type), and TTL, which is mong version of R-G-B and also uses special connects y
* Discontnued, but guﬂlr:l-ljr still available on store shetves. Kew mfp::aurrmt madels lrl marked
** New models have optional swivel base; may coewist on Store shel vdmmmsunusfnrlnrm
th No glare shisld nesded: im black mask CAT i sald 1o reduce screen plare.
C} Requires special color display pl In l:'-lrd in computer to doubls numbar of horizontzl zcan lines available from same third-party manutactrers
l.'iri Color monltar has Graen—unry selector for viewing text as gresn on dark round
1} Inverse video Switch to roverss white and I:Iact elements—provides black text on grean of ambar background,
| Metal case case, said to prevent magnetic mmmlmﬂnnﬂmmﬂudlmmman oni.
“Leop-thru” provides videa output jack for connecting several monitors 1o the same viden sounce
j Has long-parsistence phosphor screen for reduced flicker in inferlaced operation, which provides exdra-high resolution.
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‘A Camel Lights,

Warning: The Surgeon General Has Determined N unexpected]y mild.
That Cigarette Smoking Is Dangerous to Your Health.




Save Time! Save Money!
Mill 5 Sells Over
1,000 Different Top Quality

STEEL (N

REPLACEMENT
PANELS

To Repair Rust or Collision Damage
on Many American Cars, Pick-up
Trucks and Vans and Most Imports

96-Page MILL U.S. Car,
Truck and Van Catalog *3”

Loy et meial ANy dviliaibie Por o popuir U S cam vans ang
pech-ups Toos &7 body shop ACoEssOnes Ban ate inchided ($400

Caraga U S funs)
TABCO: Imporl m
Car & Truck Catalog
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quartery, fic (5200 Caraza U 5 lunie)
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CADERS DMLY

Mill Supply 0ept PMs10
3241 Superior Avenus ® Cleveland, OH 44114
Phone (216) 261-5072

. . . Professionally designed,
featuring:

® Curved glass eaves
® Aluminum frames
® Steel substructures
® Automatic venting
® Free standing,
lean-to and

window

styles

Texas 1 GG

GREENHOUSE
COMPANY®

201 St Lows Avenue
Fr. Worth, Texas 76110
1817) 926-5447

Band off now for fres catalog.
For 1at closs mall sncloss §1.00,

G
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BUYING A REAL COMPUTER MONITOR

{Continued from page 132}

monitor, you'll have to get an adapter
with RCA-type jacks on it. This costs
about $5.

Some monitors are really bare bones
when it comes to controls. This article is
being written using a high-resolution R-
G-B monitor from Princeton Graphic
Systems, and it has an extraordinarily
Spartan set of controls. On the front are
two knobs labeled PULL-ON and BRIGHT.
That's it. Others, such as the Zenith hi-
res color monitor, have enough controls
and knobs to operate a Space Shuttle.

Many of the names in the monitor
business are unfamiliar. Others carmy
the well-known brand names of TV
sats. Most TV manufacturers, in fact,
have some kind of monitor for sale or
are getting them ready for the market.

Options

There are also the component televi-
sion systems—Sseparate monitor, sepa-
rate tuner, separate sound system—put
togethar the way a component sterec
system is hooked up. And some so-
called monitor-quality TV receivers
have a separate jack field in the back so
you can bypass the tuning section and
use just the video. This is especially
good for watching videotapes and discs,
but isn't all that great for computer use.
The reasons: Screen size is usually
much too big and chances are you'd
want to keep the unit where you do your
TV wviewing—puossibly not the same
place you use your computer.

Screan size, by the way, doesn't fol-
low the rule that more is better. The
best screen size for 8 monitor for close-
in work is 12 inches diagonal measure,
whether it's monochrome or color. This
is because most computing is done with
your eyes approximately 18 to 20 inch-
es from the screen. If you plan to use the
monitor for a lot of game play, then 13
inches is an ideal size. If you think that
one inch doesn’t make much difference,
please take our word for it.

There are a couple of other things to
look for in monochrome monitors. We
don't call them black-and-white any
more (white text on & black back-
ground). A screen with green phosphor
{green letters on a black background) is
popular because it's very legihle and
causes less eyestrain. Amber screans
are also gaining in popularity, and are
just about the only kind you can buy in

screen-like mesh attached to the front.
This is an antiglare shield, and it's very
effective in eliminating annoying reflec-
tions. It's available on both mono-
chrome and color monitors, or can be
added later. The one problem with
antiglare shields: They're hard to clean.

Some of the newer models have an
antiglare mask right behind the
screen’s faceplate.

How much?

What should you spend on a monitor?
Monochrome models range from $99 to
about $250, and color models retail
from $300 to $700. If you prefer, you
can spend thousands of dollars on a
color monitor for special scientific uses,
but it's not likely that you'll find such
units in your department or computer
store. Here's a rundown of some of the
maore popular monitors you'll find in the
stores.

Amdek Color-I1 Plus—This is proba-
bly the biggest-selling color monitor on
the market because it will run with just
about anything that calls itself a com-
puter. Color-I has no sound. Color-I Plus
has an audio channel and speaker and
sells for about $300, While Amdek is
replacing this and all of its other color
units with its new line of color monitors,
you'll find this best-buy on dealers’
shelves for a while.

Commodore C-1701—This is a run-
away best-geller in stores that handle
the Commodore line, but it's often out
of stock. It will operate from any com-
putar's composite output, and for the
money, the picture quality is generally
better than a lot of its rivals. While the
list price is $300, it's frequently pack-
aged as part of discounted all-Commo-
dore systems.

Princeton Graphic Systems HX-12—
An enormously popular hi-res R-G-B set
for the TBM PC and its clones, you'll see
it in lots of computer advertising pho-
tos, At $695, it's priced about the same
as other R-G-B sets. Operation is almost
too simple. The only accessible controls
are ON/OFF and BRIGHTNESS. This kind
of ties your hands, but the colors and
resolution were excellent in all our
tests.

Sakata SC-100—A price leader item
for under $300 in many discount spe-
cialty stores, this color monitor is rapid-
ly approaching the Amdek in sales in
some areas. The reason is the price, and
picture quality that’'s as good as others
in its price range.

Zenith ZVM-133 and ZVM-122—
Top-selling monochrome monitors for
text work, the two models have green
and amber screens at retail prices of
$149 and $169. Zonith's ZVM-135 at
$509 is a real all-purpose workhorse of
a high-res color monitor. It also has a
green-screen switch which lets you
view text in green on black background,
but this feature doesn't add an awful lot
of clarity to the text. We like the straight
white-on-black better for this kind of
work. ™
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FORD'S FOREIGN POWER PLAY
{Continued from page 97)

German lineage will make it all the
more desirable to buyers in that league.
There are some rough edges to be
smoothed, certainly, but this is the most
undiluted European import for sale in
the American market right now.

The rest of the 1985 story at Ford
Motor Co. is about refinement, New
cars are few, and changes to carry-over
models are limited to new fascias, tail-
lights and some instrument cluster
modifications. There are, however, a
few nuggets of gold among the routine
changes this fall.

Escort/Lynx and EXFP continue virtu-
ally unchanged from ‘85. Reverse gear
has been moved from the next-to-first
position and placed to the right of the
third-fourth slot on the four-speed man-
ual, below the fifth position on the five-
speed. Lynx drops its five-door, LTS, RS
and Turbo RS models.

The Mustang Turbo GT (the 145-hp
version) is dropped, too. Five-liter Mus-
tang GTs get different gear ratios, and
transmissions are improved in shifting
effort and throw distance. Mustang GTs
also receive an SVO-inspired front fas-
cia and integral air dam, and standard
P225/60VR15 unidirectional Eagle GT
tires with the gatorback tread design.
SV0O models get 16-inch, 50-series ga-
torbacks.

Higher performance

The Tempo/Topaz models are up-
graded with a higher performance 2.3-
liter Four. This fuel-injected high swirl
combustion powerplant has a new cyl-
inder head, freer breathing and a 3.73
final drive for a tangible increase in the
fun factor. We drove it, and we like it a
lot. The GLX model gets a sport instru-
ment cluster, and standard equipment
now includes power steering, tilt wheel
and a 15.2-gallon fuel tank (up from
14).

Ford's LTD LX is a top-performing
four-door family sedan. Standard power
train is Ford's HO 5.0-liter EFI V& with
four-speed automatic overdrive and
3.27 Traction-Lok rear axle.

Mark VII buyers will have the option
to select an infrared-actuated, touch-
screen, CRT control panel to tune the
radio and adjust the interior heating'
ventilation systems. Known as the
Comtech system, this futuristic device
will first show up in a test run of 50
cars, then be generally available after
the first of the year. Reported tab will be
near $3,000, so start saving.

LSC models get articulated, six-way
power sport seats to ride out the power
of an uprated 5.0-liter V8 with tubular
headers and dual exhaust, a new alumi-
num intake manifold and higher flow
rate throttle body. ™
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Changing careers takes
more than courage. It
takes training. And at
CENTURY 21*
offices we offer the
most comprehensive
training in the
industry. It's the
CENTURY 21
CareerTrak™ Program.
Whether you want to
specialize in commer-
cial, residential or
investment proper-
ties, Careerlrak

- (Geton

the r1
track.

Get your new career
the Number 1 training program.

EACH OFFICE 1S [ﬁDEPW

wmgwlth

training can help make a
new career in real estate
a success. And it's only
from Number 1.
Call the
CENTURY 21
- career hotline,
| 1-800-228-2112.
- In Nebraska,
| 1-800-642-8788.
In Alaska and Hawaii,
1-800-862-1100.
Or visit the
CENTURY 21 office
nearest you.

{
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UNDER THE HOOD: FORD

{Comtinued fram page 98)

for each front wheel, it only serves the
front disc brakes. Hydraulic pressure
for the single rear brake line comes off
the hydraulic boostar.

When deceleration reaches a certain
level (at least 1.4 Gs), the computers go
to work. If they find a wheel slowing
down significantly more than the oth-
ers, they first close the normally open
solenoid valve to that wheel, trapping
whatever hydraulic pressure is in the
lines, but preventing further pressura.
If the wheel now starts to pick up speed,
or if the others slow down to its speed,
the solencid valve opens again and
normal braking is restored.

If the speeds don't equalize, tha com-
puters open the normally closed sole-
noid valve, bleeding off hydraulic pres-
sure in the line. The computers can
pulse the solenoids as required—four to
10 times per second—to keep a wheel
from locking up.

You feel nothing in normal braking,
but if you mash the brakes on a wet
surface, inducing lockup, you can feal
the pulsating hydraulic pressure in the
system through the pedal. You realize
the wheals aren't skidding because you
can still steer the car.

A fail-safe systemn isn't just a law-
yer's demand—it's good engineering
practice. Both computers monitor all the
wiring and sensors continuously, and
check the solenoid wvalves instanta-
neously without operating them. The
computers, which share the same hous-
ing, even check up on each other. If they
find something wrong, they turn an a
dashboard warning light and bypass
the antilock system.

When the antilock system is out of
service, there's still normal power-as-
sisted braking. The only exception is if
the electric pump circuit fails. In that
case, you not only lose the power assist
but, because of the configuration of the
systam (with the master cylinder feed-
ing only the front brakes), after you
exhaust the accumulator, you losa the
rear brakes as well. Of course, if the
master cylinder goes, you could still
have rear brakes, which would be a
plus.

Some 15 years ago, Ford installed a
vacuum-operated antilock system on
some rear brakes. Several years later,
Ford tried a hydraulic system. These
primitive systems didn't catch on, but
the idea was revived when precise
electronic controls became available.

Two-speed accessory drive

The 1985 “gas guzzler” tax has
brought some creative engineering to
Ford's high-output four-barrel 302 VE.
To get this engine up to 21 mpg, and
avaid a huge per-car tax, Ford not only

installed roller tappets (like Chrysler)
but a two-speed accessory drive sys-
tam. During normal operation (above
900 rpm, coolant temperature under
236° F, and blower on the lower
speads), all belt-driven accessories ex-
cept the air pump run at half speed,
reducing the loads on the engine.

The two-speed setup features two
pulleys on the end of the crankshaft.
The small inner pulley is half the diame-
ter of the outar one and rides on a one-
way clutch. A multigroove serpentine
belt wraps around this inner pulley and
all the accessories including the air
pump, which also has two pulleys and
an electromagnetic clutch much like
that used to engage an air-conditioning
COIMPpressor.

A sacond belt wraps around the large
outer crankshaft pulley and the outer
pulley of the air pump. When the crank-
shaft turns, the large outer crank pulley
drives the outer pulley of the air pump
at full speed.

Simultaneously, the smaller inner
pulley drives all the other accessories at
half speed. Although its serpentine belt
goes around the inner pulley on the air
pump, this inner pulley mersly free-
wheals like an idler pulley.

When engine speed drops below 900
rpm, the engine runs hot or blower
speed goes up (indicating heater or air
conditioning usage) and the engine
computer engages the electromagnetic
clutch.

Now the two air pump pulleys are
locked rogether. The large outer crank
pulley drives both air pump pulleys at
full speed. The inner air pump pulley
turns the serpentine and all the acces-
sories at full speed, too. At the crank-
shaft, the one-way clutch now permits
the small inner pulley to freewheel,
tuming faster than the crank.

This complex system boosts economy
by only 0.4 mpg, the same as the roller
tappets. Installing so much expensive
equipment for a total of 0.8 mpg seems
like overkill, but all the sasy mileage
boosters have already bean used.

TV screen

A 3 ¥ B-in. television picture tube,
part of a $§3,000 option, will be installed
in the dashboards of some 1985'/2 Lin-
coln Continentals after a 50-car trial run
this fall (see Ford's Foreign Power Flay,
page 96). Ford will be on the heels of
Buick, which will have the boob tube
out a bit earlier.

You won't be able to watch Dynasty
or Hill Streat Blues, but you'll be able to
call up information from a 64K micro-
processor, equal in capacity to the typi-
cal personal computer. Just press a
button to pick the information you want,
such as the car's maintenance schedule,
a calendar (any year between 1905 and

(Please twm to page 138)
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In’72,1 drove this
car to Lauderdale for

Spring Break.
The girl | caught
staring at it married

me the next year.
Do you think I'd use just
y motor oil?

an

A '72 Blazer, raised on
Gulfpride”

To this day, my wife swears
she married me for it. 5o you
could say | have a stake in keep-
ing it running rightc.

WWhich is why there was
Gulfpride in the crankcase back
then. And why it's still there now:

Of course, after |2 years,
you can bet this car has had its
share of dents and dings. What
4x4 hasn't? But for all the rough
road work ['ve put it through,
the engine still purrs like a kitten.

: So I'll keep changing the oil
* every couple of months. And I'll
_ keep right on using Gulfpride.
i After all, my wife says she'd
': leave me if it weren't for this car.
| know she’s
4 kidding But stl, @ S

I'm not taking any W40

- chances. r—ﬁ——-
=3

WHENIT'S —
A MATTER OF PRIDE.

Geta $2.00 rebate when you buy 5
of any grade of Gulfpride oil. For details,

_ ; o o look for Guifpride displays ar participating
/. ift ; . T retailers.
S / T i y t

: G I.ll'f E\r-‘:rythi.ng we do makes dr’f‘i&‘hﬁhﬁb& .

© 1984 Gulf Oil Corporation



(Better than @ Jogging, Swimming, or Cycling...

Aerobic Exerciser
Duplicates X-C Skiing for the
Best way to Fitness

ord:c,ra ck

Jarless Total Body

Cross-country skiing is often cited by physiol ogists
a5 the most perfect form of cardiovascular exencise
for hoth men and women, [ts smooth, fuid, rotal
hody motion eniformly exercises more muscles so
higher heart ries seem easier 10 atain than when
jogging or cycling. NordicTrack closely simulates the

nt X-C skiing motion and provides the same
cardiovascular endurance-building benefiis-right
im the convenience of vour home, year “round.
Elimdnates the usual barriers of rime, weather,
l:humlu[injurr.m.ﬂ.-uhighlr effective for weight
contns,

More Complete Than Running

MordicTrack gives you a more complete work out-
conditions both upper body and lower body
muscles 2t the same time. Fluid, jarless motion docs
nil cause joint of hack problems

More Effective Than Exercise Bikes
NordicTrack’s stand-up skiing motion mane uni-

P51, 124PM Columbia Court, Chaskas, MM 55318

formiy excrcises the lamge beg muscles and also adds
impartant upﬁrbﬁuﬂymb\‘_ Higher pulse rates.
necessary for building fliiness, soem easier o attain
because the work is by mone muscle mass.

Even Better Than Swimming

sordicTracks have been in production smce 1976
SordicTrack i quiet, mutugr.iﬁ and has separately
adjustahle xrm and leg resistances. We manu-
facture and sell divect, Two vear warmaniee,

340 dhary trial period with return privilege

A Proven, High Quality Durable Product
MordicTrack is in its Teh year of production. Nordic-
Track s guict, motorless and has scparately adjust-
abc arm and leg resistances. We manufactuse
and seil direct. Tavo year warraniee, 30
day wrial period with return privilege. 4
Folds and stands on end
o require only 15" x 17"
storage space.
Catll oo terite for.. [
FREE BROCHURE  {q}

Toll Free 1-800-328-5888
Minnesots 612-448-6987

GIANT SCREEN TV

SAVE $45. now onty $59.95
$104.95 VALUE

Includes DUAL LENS - tube mounted
and CABINET PLANS

BUILD
YOUROWN...
with our 8" iube
mounted DUAL
LENS SYSTEM!
Quality lens- don’t
confuse with cheap
single kens units.

Enjoy a larger-than-life

guality picture using 12" to 15" TV
Easy to construct, build this 5-foot
BIG SCREEN TV with less than $100
worth of particle board, screws, cormer
braces, etc. Finish as you like— laminate,
paint, varnish or antique,

» Save 52,000 or more! Equals $2,000
to $3,000 systems.

«» Satisfaction Guaranteed

Send $9.95 pus$300 shipping & handiing

R.E. MYERS, INC. — TV Proj Div_ et Paioa
4940-T3rd Ave. No, Pinellas Park, FLI3565

1(813)546-5129
ML o VISA prder accepted
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HILS e

Oraammental Famervete 1
Tecma .

Bock abour  Aluminum
felds with prices and
p?qdu:liun trade =ocrets
direct from world's larg:
eit mald manufaciurer,

CONCRETE MACHINERY COMPAMY

P O BOX AT HICKORY. M. €. 2360

Low-cost logsplitter kit
splits 24" logs with a

10-ton punchl
« HEALD WOODHOG

spiits 2° log every 28

seconds. . . every

seconds with two-stage
pump. ® Hydraulic
optionsl rond packags L e jinder packs powerful
10-tan punch, = Solid construction, = You bolt kit together
&t BIG labor cost savings. ALL PARTS and
ACCESSORIES avalable separataly. FREE color
brochirs - comglets detsils on haukers, other semi-kits,
Call TOLL 1-800-263-1030 (in Michigan call

Carl Heald, Inc. “**% i

o wiiha:
Depl. H99, P.0. Box 1148, Benlon Harber, MI 40022

UNDER THE HOOD: FORD
{Continued from page 136)

2050), trip computations and air-condi-
tioning temperature selections.

You operate the computer by touch-
ing boxes on the screen. You don't have
to actually touch the picture tube since
an infrared beam just forward of the
screen picks up your finger position,
basically the way the Hewlett-Packard
personal computer works,

Although the initial uses of the com-
puter and tube are limited, there is
future potential, such as tying in to a
future satellite navigation systam, and
using the cassette tape player to hold
COMPULEr Programs.

Air bags

The U.S. government is ordering
50,000 Tempos with a driver-only air
bag in the steering wheeal, much like the
Mearcedes-Banz type. So Ford will make
it standard for the Feds and offer it w
fleets. But it's not even available as an
option for the public—yet.

Any of four crash sensors (one on the
radiator support, one in each of the
front side members and a fourth on the
cowl) can deploy the system. They're
calibrated to discriminate betwesn mi-
nor impacts and the serious stuff.

Like the antilock brakes, the air bags
rely on an on-board computer that con-
stantly monitors the entire system. If it
detects a fault, it disarms the air bag so
it can't deploy, and turns on a dash-
board light when the driver switches on
the ignition. The light flashes a certain
number of times (or glows steadily) o
pinpoint the fault.

The Merkur

The Merkur that Ford is importing
from Germany has the high-tech Euro-
lock, but its powertrain is basically
Thunderbird—a 2.3-liter turbo Four. In
the Merkur, this engine gets a water-
cooled center bearing on the turbo-
charger. There's no intercooler radiator
in this turbo installation, but one cast-
aluminum section of the pressure-side
plumbing has built-in cooling fans. Re-
portedly, this feature is included to
allow future racers to use real intercool-
ers while still living up to the spirit of
“factory-equipped’ trim.

The engine mounts are a neat Euro-
pean design that combines rubber for
fore-aft and side-to-side control and a
fluid-filled diaphragm chamber with
calibrated orifices for vertical control.
Tha mounts control engine vibration so
well that at idle you feel nothing from
the steering wheel. You have to put
your hand on the transmission shift
lever to realize that the vibration really
isn't gone, just well-damped. A simpler
version of this mount also will go into
the T-Bird. ™
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THERE ARE TWO WAYS TO MAKE
A WALL GREAT. CELOTEX FOAM
INSULATING SHEATHING IS THE OTHER.

The walls of your new home may look
impressive on the outside, but its how
they're constructed mside that really
helps them withstand the test of time
That’s why it’s so important to insisl
on Thermax® Sheathing or Taff-R™
Insulating Sheathing when vou build
your new home.
Inch for inch, no other

insulating sheathing gives you i -

engineered to last. (See Celotex litera
ture on Thermax and Tuff-R for producl
details, recommended uses, applica-
hion imnstructions and warnings. )

MNext home, make sure your walls are
built with Thermax or Tufi-R Insulating
Sheathing, When it comes o energy
efficiency, we're miles ahead,

greater energy efficiency than k42

Thermax or Tuff-R. And, like all e h.,‘“r . B PRCOUCTS EeVion
architectural marvels, these AR Fimdel  Popyee  Shateg ; P Bt FUST ORFICE HON z2600
superior foam sheathings are Sy T a smaiter company

CELOTEX FOAM INSULATING SHEATHING.
ONE OF THE SMALL WONDERS OF THE WORLD.

SOUACE ASHRAE Handbook 1981 Fundgmentals &nd manulaclurers published product sberatee. Fome-Cor — trademiak of Monsanto Co. « Styrofoam — Reg. trademark ol Dow Chemscal Corp
« A-Barrier — Trademark of W R, Grace & Go. - Thermo-Ply — Aeg. rademark of Semplex Indusiraes. * The higher the R-valug, the greater e insuiatng power Ask your ssdler fod the fact sheel on R-yalues



FUTURE GENERATIONS
HOW WE USED TO GLUE.

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

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

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

Save yourself the bother other adhesives can cause you.

With Thermogrip. And remember to save this ad. It may soon

be the only reminder we

have left of the
way we used to
glue.

COMSUMER CHWISEON

i L Ay
Reaiey Pa120s  EMMART

| AMCS SUNNY SIDE
| {Continued from page 59)

front air dam, dual-outlet exhaust and a
special handling suspension which in-
cludes gas-pressurized shocks and
struts.

Renault news

The Renault hailf of the partnership
continues to offer the 18i Sportwagon
and two Fuego models, the 1.6-liter

| turbocharged Four and the 2.2-liter

normally aspirated Four that was intro-
duced several months ago. The real
Renault news this year is the inter-
cocled aluminum 2.1-liter turbodiesel

| Four that the French are supplying for

| engine.

the Cherokees.

The oil-burner is expected to deliver
28 mpg. and produces B5 hp at 3,750
rpm with 132 lb.-ft. of torque at 2,750
rpm. The air is forced in by a Garrett T-
2 turbo with integral wastegate. Fuel is
monitored by a water separator, inte-
gral with a fuel-line filter and heater. A
battery blanket and block heater for
cold-weather operation are options.

The turbodiesel has quite the fesl of
AMC's own 2.5-liter gasoline Four. We
found driving the turbocharged Chero-
kee less satisfying than we'd anticipat-
ed, though. The turbo power comes on
smoothly and without the hard charge
of some installations, but power is still
lacking despite the addition of an air-to-
air intercooler. The GM-supplied V6 is
still the way to go for economy-be-
damned power,

A five-speed manual transmission is
standard with the turbodiesel, and
that’s truly the only way to buy the new
The automatic-transmission
version is extremely slow, taking sever-
al seconds to spool up to boost from a
standing start

Other Cherokee Improvements are
minimal—it's pretty tough to improve a
vehicle that's had such a successful first
year, AMC sold 30,000 more Chero-
kees than it thought it would even build.

Those changes include a Laredo trim
package for two- and four-door models,
addition of the Systems Sentry fluid-
monitoring device to the Cherokee line
(the device was introduced last year on
Alliance/Encore) and the wing-back
rocker/recliner seats from those cars.
Systems Sentry is not available on
Cherokees with turbo, 3.31 axle ratio or
limited-slip differential, however, be-
cause those items aren't tooled for sen-
sor installation to monitor their fluid
lewvels. Cherokees also get Alliance/En-
core's infrared remote control door lock/
unlock system.

AMC also will add “'shift-on-the-fly”
capability to the Selec-Trac fulltime
four-wheel-drive system, previously
only available on the part-time Com-

mand-Trac wersion. ™
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AMERICA’S

Dutch Masters.
The best-selling
cigar in America.

There are two reasons more people
spend more money on one brand of
cigars than on any other—taste and
quality. Taste and quality that come
from fine tobaccos blended by craftsmen
who care. 5o when you step up to
Dutch Masters, you're in lots of good
company. The smokers who have
made Dutch Masters .
“America’s Cigar.”




CEILING
' TILE

1 001

| DO- IT-YOUFISELF HOME
FIX-IT FASTENING JOBS

STAPLE

SHOOTS A STAPLE weuerever vou'n

DRIVE A NAIL! FASTER! CHEAPER! BETTER!

Made in
America
to the
Highest
Standards
of Quality
and
Excellence.

SEND FOR
FREE HOW-TO
BROCHURE
contaiming
application tips
ana maney-saving
deas for home
fix-it tastening
uses of heavy-
futy staple gun

Available at All Leading Hardware, Home Center
and Discount Department Stores Everywhere.
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UNDERHOOD: AMC/RENALULT

{Continued from page 100)

block and cylinder head fluid passages contributes to
superior lubricant and coolant flow and performance, key
factors in longevity, Hittler says. Engine cooling, he adds, is
close to a wet-sleeve engine, which is normally far better in
this area.

The cooling system is fully pressurized, including the
overflow reservoir, which is exposed to atmospheric pres-
sure in a standard system. This keeps oxygen out of the

| coolant, reducing corrosion in the aluminum cylinder head.

The cooling system setup also is used on the 1.4-liter
engine, which continues as the standard powerplant. The
1.4 also has received some other cooling system improve-
maents, which it needed badly because the water pump is
located at the top of the engine. The top location means that
a neglected coolant leak can allow the fluid level wo drop
below the pump, almost stopping circulation in the system.
The result: The engine will overheat and may even blow a
head gasket.

So, for 1985, AMC has redesigned the system to elimi-
nate nine connections, resulting in fewer potential leak
points, and improved clamping of the 17 remaining connec-
tions.

The Jeep line also gets a significant powertrain change—
a &.1-liter Renault turbodiesel rated at 85 horses at just
3,750 rpm, and peak torque of 132 lb.-ft. at 2,750 rpm. The
torque curve is almost flat, even through 4,200 rpm, so the
engine is very flexible.

The turbodiesel is a mix of high-tech and old-fashioned
ideas that die hard. The head and block are both aluminum,
rare for a diesel.

The engine, an overhead-camshaft design, uses the
Garrett AiResearch T-2 turbo, a lightweight version that
reduces low-end lag. The turbo also has an air-te-air
intercooler, a heat exchanger that uses outside air to cool
down intake air after it has been compressed. Cooling down
the compressed air increases its density so, in effect, more
air flows into the cylinders for better performance. The ‘84
Mustang SVO engine was the first American intercooled
turbo.

In addition to a conventional wastegate, the turbodiesel is
protected according to coolant temperature by a thermal
valve in a coolant hose. Turbo boost pressure normally flows
from the intake manifold through the thermal valve and to
the injection pump, where it moves a metering valve to
increase fuel flow with turbo boost.

When coolant temperature in the hose hits about 235° F.,

| the thermal valve closes the boost line and vents the line to

the injection pump. This cuts fuel flow, slowing the turbo
process to protect the engine. Yet, this same engine has
solid valve lifters with screw-locknut adjusters on the rocker
arms. Renault still doesn’t accept hydraulic lifters because
of the higher rate of oil contamination with the diesal.

AMC's full-time four-wheel-drive system on Eagle and
Jeep gets a significant change for "85—shifting on the fly
between 2wd and 4wd, previously available only on part-
time 4wd systems. The change didn’t cost AMC a cent. In
fact, AMC saved money in the process because the capabili-
tyv was there all along.

Previously, AMC had a disconnect at the front axle,
where a dog clutch joined or separated halves of the right
axle shaft, With the dog clutch off, the front differential was
motionless in 2wd, which improved fuel economy by about
0.5 mpg. However, because of the dog clutch, the vehicle
had to be stopped to shift between 2wd and 4wd.

AMC decided that with stable fuel supplies it could just
aliminate the dog clutch, and the complex vacuum dia-
phragm unit that activated it. The front axle now tums all
the time, and hang the lost 0.5 mpg. ™
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I's hard to find another trade that can

PAY SUCH HIGH HOURLY RATES
VIP) %$20 $30 .

VINYL DOING PROFESSIONAL
INDUSTRIAL
~ocs) VVINYL REPAIR

You get paid for a pleased customer
rather than for a fixed hourly rate

This is a unique business where the cus-
tomars compare how much you'll save
them repairing their damaged vinyl to the
high expense of having the furmture re-
upholstered. Professional vinyl repair is
easy o do and requires no back-breaking
drudgery or large capital investment

BIG DEMAND FOR REPAIRS

Walk into any restaurant, motel or doctor's

NE DAY SEHvlCE office and the chances are you'll see a few

forn or damaged chairs or booths. Many

CASH_ON_THE_LluE have cigarette bums, Chancas are good,

too, you'll see them temporarily “repaired”

You can start this business of your with masking tape, because the ownar knew

own within a few days of receiving of no way to repair them, But, you as a VIP

your VIP kit start making money on Vinyl Repair Specialist, could repair the

a cash basis even before you have damaged piece, right-on-the-spot...and be
paid for your equipment and materi- paid right-on-the-spot.

als. Mo need to maintain a shop or
excessive inventory. We can quickly WE HELP YOU ALL THE WAY

supply your additional materal needs Complete training manuals, help you get

so you can render an uninterrupted started. Circulars, business cards, yellow
sefvice. Business is so easy to get— page ads and promotion help is part of our
you'll find most prospects asking no-extra-cost service to you. We can put STEADY WORK FOR
“whera have you been" with this you in business and help you stay in and -'-.'
wonderful money saving service. make it profitable. v_§ 20 CAR DEALERS
= “20 car dealers give me all their
1% repair work, | call on two or threa
EVE TH |  every day, take care of what's
- RY |NG ‘I"UIJ NEED l\ needed.” R. Lanning, Ky
TO START YOUR OWN
B CHARGES $30 PER HOUR!
uslNESS lMTHIN A i charge 530_ per hDUf Iﬂl m? wWork,
FEW DAYS! and I'm averaging eamings of 5700
Vinyl repair is easy to master. Just a ﬁnﬁﬂuﬁ#&%uﬁ:%ﬁﬁgm
few days practice and you can be ready interior, and gol paid S95. I'm
to tackle your first money making job. hoping to expand this business,
You'll find enough eguipment and ma- and drop my other lines of work,
terals in your VIP kit to last a long tima. John Boswell, Calit
Then you can recrder just those items

or colors you use most often Mail the Coupon Below or Phone

ol 1-800-621-0660

FREE

DETIA“_S ----- - - ..
VINYL INDUSTRIAL PRODUCTS®
BY MAIL... . W 201 Montrose Ave, Dept. 1810 i
NO SALESMAN Chicago, IL 60618 i
WILL EVER I PLEASE RUSH BY MAIL FREE FACTS about I
VIP Vinyl Repair and how | can start making a

CALL!

money in a few days. Mo salesman is to call J
0§ | am under no obligation L]

VINYL INDUSTRIAL 0 prim
PRODUCTS® ] o ==
_ 2021 Montrose Ave J Poim
é ; s Dept. 1810 o
§ T R E Chicago, 1L 60818 Print
—_— - | City/ Statai Zip
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COLOR
CATALOG

Build Your Own Grandfather Clock

Prices Starting Under
{including movement
and dial)

# Do-it-yourself casa
kit, parts pre-cul

# Finished clocks

# Solid 3/4" hard-
woods: black
walnut, cherry, cak

» Heirloom gquality

* Factory direct prices

= Solid brass West
German chiming
movemeants

* Money back
guarantee

& Prompt shipment

Write for
FREE information

WEMPEROR
e (1M K COMPANY

WOALDS LARGEST MANUFACTURER
OF GRANDFATHER CLOCKS
Depl 131BE o Industrisl Park

Inbama .

Fairhaps, A Prons 1-205-828-2316
| am intarasted in O Do-it-Yoursalf Kits
(plaass prnt) B Finighesd Clocks
Mama
Street
City —

State Zip

PSSSSSSST!!!

The Most Affordable
Helicopter in the World!

I RetorWay

Tha Dream of ownsng your own personsl whirybired
wilh thi speed and style ol & corparnbs nalicopies (bui
ol T e ] 18 Nrad| Thae Exss ik @ P0-pear dvoiu-
ton i dessgn . Everytheng Riotor'éay over dreamsed of
P ang i B HGHE nelicopler can be yours lod muth
tess 1man you woald axpact Tele the First Siep—Ciroer
Gar BEAulifulty dlustrated (wlormation package and
maceing full color brochise [0 evaluste ihe 3l rew
Rotorway Exec. Inclydad 15 & sbép-by-slep descnphban
o Tha FRaobor iWary prograsm {ninee-viens Swings, A Ciior-
Tl 247 & 36" posles sirs wew ol all major components
Autoroiational itdnrmanon, rrcimng details ard § spe-
cial offer plus a separate feshmoniad brochis that
LSS A3 B uMUE wall paghes

. Credit Card Customers, Call Toll Free NOWIR l
us (B0 B24-THEE, apr 160

. Alagka and Hawai (800} B4 7019, oor 1ES .

. Charge io Mastercand. ViSA, Am Ex .
Expiration Oade

. Segnabure I e, '

B O Exnciniormaiien 12 00 (525 00 overseas) |

I Hame '
Bus S Ocoup

I Address .

B oo State Zip [ ]

I ROTOR WAY AIRCRAFT, INC. 4PM10 .

T411 'W. Gadvesion. Dept 4PM 10, Chandler. A7 85724

-------------’

OWNA
LEGEND

Depended on by outdoorsmen
since 1898, Ka-bar knives were a
natural choice of the 1.5, Marines,
who relied on and tought with them
in World War [1.

But legends aren't created over-
night. It takes an exacting piece of
workmanship to become a legend.
Plus a proud record of quality and
performance,

And today, Ka-bar is a leader in
new design development. Our
knives feature fine honed stainless
and carbon steel blades combined
with handsome functionally
designed handles. Ka-bar knives are
built to last — and we back that
promise with a lifetime warranty.

K.a-bar. Our experience has made
us a legend

KA-BAR®
COLE

FREE S

Parchate sy i -bar kade g gel a i dhavgenag slose camplids
wll alRer cige Sevoly (seh, ofi § Stupos ol yoor Ki-Sa0 Gepled of wend P BOX B98I
e el Map wlh Aedel sumber hiom youl Bahai kads Bon alsng
wmlh phur régrite recag and yoer come akd addie s

AA-BAR SFONE CFFER
ELEVELAND, OHD
LLAT
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UNDER THE HOOD: CHRYSLER

{Continued froen page 101)

to the carb. The 2.2 carburetor system
also gets some onboard computer diag-
nostics to make troubleshooting easier.
You can‘t get the trouble codes from a
pulsing light on the dashboard, as on
fuel-injected Chrysler products and oth-
ar makes, but a mechanic can pull them
out with a special digital readout instru-
ment.

Chrysler has eliminated voltage reg-
ulators as part of a redesign of the
charging system on fuel-injected four-
cylinders. The regulator functions are
now shared by circuits in the two en-
gine computer modules. Chrysler
claims the design is bulletproof—even
if you hot-wire or ground a charging
system terminal, you won't blow com-
puter circuits. This was a must, for one
of the side effects of putting the regula-
tor function into the computer is that
voltage regulation is now covered by
the same five-year or 50,000-mile war-
ranty as the computer, not the 12-
month/12,000-mile charging system
warranty.

The new alternator is also unique. If
it suffers a routine failure—brushes or
the diode trio—you don't need to re-
place the alternator, just remove a plas-
tic cover from the back and unscrew the
brush holder or diode trio.

Increasing mpg

In 1985, a gas guzzler law says any
models that don't deliver at least 21
mpg will be hit with a huge tax. So,
some heavy engineering effort was ex-
pended to juice up the 318-cu.-in. V8's
mileage. The combustion chambers
were redesigned so they wrap around
the valves to form a shroud, which
causes the incoming fuel mixture to
swirl rapidly. This is called a fast-bum
design and it reduces the octane re-
quirement of the engine. Chrysler was
then able to raise the compression ratio
from 8.4:1 to 8.0:1. to improve mileage.
These modifications, which include
new pistons, also increase horsepower
from 130 to 140 and torque from 235 to
265 lb-ft. The 318 also gets roller
tappets for reduced engine friction, an-
other mileage improver.

To make sure it would go over the 21
mpg hump, Chrysler picked up a tech-
nique from GM: the use of SW-30 oil.
This oil, which is sold only in the
snowbelt to help winter starting, is
lighter than 10W-40, so it also reduces
engine friction enough to improve mile-
age by 0.2 mpg. It doesn't make sense
to use such a lightweight oil in the real
world (except for harsh winters) and
although the car manufacturers official-
Iy have to recommend it, their engi-
neers would really rather you didn’t
look too hard for it. ™
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é. Wood Railing
7. Qutdoor
Furniture

‘8. 'lhulllh:k
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Water destruction starts
innocently enough. Spring rain. A
gentle snowfall. Slowly the water
creeps...drip...drip. And seeps...drip...drip.
Penetrating into tiny airpockets and crevices. Until
shingles warp. Concrete walls crack and chip. Even
: the very foundation
of your home can
begin to crumble.
That’s why

= more and more

people are protect-
'_ ing their homes

e with Thompson's
G ORGSR Water Seal water-
rnoﬁnp, formula. Apply Thnmpwn s to brick, wood,
or concrete. It penetrates to form a protective siueld.
Watch how water just beads up and rolls right off.
And where water can't get through, it can't do any
costly damage.
For years architects and construction engineers

have used Thompson's to waterproof wood, brick,

* 10.Terra Cotta Planter
11. Brick Walkway

’-_--“"“-Er-”-"'

o *N ey, W, O, T, T, e, 5
. e ke, T, T, W il
N WA, By (5, e, W e
- e,

e IS.Con:rﬂn Driveway
12. ’Cnn:rem Steps

and concrete on multi-million dollar projects. It's
always been an effective way to protect their invest-
ments. And now it can protect your mvestment.

But vou don’t have to be an expert to use
Thompson's. It easily brushes, rolls, or sprays on.
And it dries clear, so it never changes the color
of what's underneath. Protect A
vour home with Thompson's 4 sl Gl
Water Seal.

Because where water
can't penetrate, it
can't devastate.
Thompson's
Water Seal is
available at
hetter paint,
hardware,
home and
building centers.
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spebd Unsgue ming chambers and pracison braas fips offer
a mate concantrated Name ior greater precision, eass and
savings, Uses B0.5% less omygon and 53.5% less acetylene!
Dions fame ateo proteces the weld puddie and reduces
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solders with saf-ame 4. s the new state of he arl, and
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MAKE MONEY FIXING
SMALL ENGINES

Be the Small Engine
Pra in your

ne N
Experts show you
what to do, how to do i

e
132
soline engine

focluced with couree

... yours fo keepl

Traim al home in xl‘l limel Jusi imagine how much
monay yOu Can m liamng amall angenes righl 0 yoar
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man lo do everyihing fram minor repairs (o major
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made. And now thare's & quick, easy way 1o get ihe train-
Wmnmarmwapmqlinu. Nnnmmqull schotl
of your regular job. Exparts show you evarything step by
step with sasy-lo-read lessons, delailed pictures and

agraTE
Englna, Tools and Equipment Included with Course.
Your gwn angine, plus professional 1ooés and 105 “know
how™ halp you become a skilied repairman fass We send
u comphels tool ki including wrenchas, sockels,
T GEUgE, COMPrEssorn, spark fool and mone
Yo u-m m ran.p:lr. Inapection, cleaning, -rrll?.lmnr:
nance, you i it all 0N your own Bngine. . wi 4
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U e S—— — — O —— — —— — ﬂ
" [ Schoui o Smait Engine Repaie Do Focse |
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GM VARLATIONS
(Continued from page 85)

legroom in the back seat plus plenty of
headroom front and rear.

The carryover models

The engineering news we all wanted
to hear from Chevrolet this year was
tuned port injection (TPI). This refers to
GM's extraordinary 5.7-liter VB power
pumper under the hood of the 1985
Corvette. At 240 hp, Chevy asserts a 10
parcant increase in ponies over the ‘84
Cross-Fire throttle body-injected 350,
Torgue is up, too, from 290 to 330 Ib.-fi.
And all this with a claimed 11 percent
increase in fuel economy.

Tuned intake runners produce more
power at lower rpm. Fuel injectors are
mountad in the manifold base plate,
and & computer calculates precisely
how long the injectors are open based
on signals it receives from a hot-wire
mass airflow sensor mounted in the
intake ducting. How hot is it? The golf
shirts Chevy personnel wore at the
prass meeting bore a Corvette logo and
the words Life Fegins at 150 {(mph!).

Chevy's downsized van

Tha Chevrolet Astro van is among
the General's most interesting new
models. Chevy calls it the in-between
van because it's smaller than conven-
tional vans but larger than the Chrysler
T-van and like-sized minivans.

_Astro can be had in ‘85 with a choice
of two engines: a standard 90-hp 2.5-
liter fuel-injected Four, and an optional
4.3-liter VB pumping 155 hp.

Astro, a conventional front-engine/
rear-drive van, will have a standard
four-speed manual transmission. A
five-spead manual and a four-speed

automatic transmission are optional.

In the Camaro stable, the TROC-Z
joins the Z28 as a performance model.
¥ou can choosa from the 190-hp LE9
four-barrel 5.0-liter 305-cu.in. VB with
five-speed manual, or the 215-hp LB9
TPI version with a four-speed automat-
ic. The standard Z28 motivator remains
Chevy's LG4 5.0-liter Eight of 165 hp,
now tame by comparison.

The J-cars are getting massaged this
year as never before. The Cavalier will
be available this year in an exciting 224
model, in notchback and hatchback
two-door coupes. It's powered by an
LBEG 2.8-liter V6 rated at 125 hp at
4,800 rpm and 155 Ib.-ft. of torque at
3,600 rpm.

The Z24 is as aggressive visually as it
is physically, with flared rocker panals,
rally wheels, special front end and digi-
tal instrumentation. Because GM has
retained 1984 J-car production deep
into *85 to bolster its CAFE ratings, the
Z24 won't debut until spring.

The Celebrity lineup is unchanged
for 1985. The 130-hp 2.8-liter multi-
port-injected (MFI) VB replaces last
year's carbureted HO V& engine.,

Chevy showed the new Isuzu-built
Spectrum at its press meeting this year,
but we weren't permitted to drive it
because it wasn't representative of
"production intent.” Spectrum will be
available at East Coast Chevy dealers
this winter as a four-door sedan or
three-door hatchback sitting atop a
84.5-in. wheelbase. With an overall
length of 158.9 in., it's only 1/10-in. off
the Toyota Tercel. It's powered by a
1.5-liter Four coupled to a five-speed
manual transmission. Suggested EPA
figures are 45 city/60 highway for the
gas motor, and an amazing 55 city/72

(Ploase turn to page 157)
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New!

MUST LIQUIDATE

$13,650,000 Inventory

DesKiop Phone and
Cordiess Handset

Factory Sealed Cartons!

Wall St. Journal
July 26 - Major phone
manufacturer reports
second quarter results
adversely affected by
$26 million write-down
of consumer telephone
inventories,

C.0.M.B. authorized
to liquidate inventory

|
| Youget TWO
phones in one!

of phones at BELOW
manufacturing cost!

w

1,000-ft. range on
cordless handset!

"'m Ill'l'l‘atﬂ disc film gives 15 snapshots. Take photos of ob-
security codes! jects as close as 2 inches! Self-timer, so you can
. get in your own pictures. Built-in LED Alarm Clock!
Electronic Built-in flash, automatic lens. shutter and other
voice guides electronic functions are powered by long-life en-

you in program- ergy cell. Camera size: 4%" x 3% X 17

ming and § YEAR LIMITED WARRANTY FROM KODAK
retrieving Mfgrs. Suggested Retail ... %150.00

. stored phone Liquidation s
numbers! Closeout Price
o MowOnly ..................
M_‘ Just lll:.h[:\".' Order No. 827158 Ship, handling: 54,00
FAPER regardisss of
v S quantity you arder!

'Juuh__u_lw -

MURAPHONE

Model 8000

KODAK Disc Camera

Factory new! First quality!
Now at BELOW dealer cost!

Liguidation of a surplus inventory! Kodak's most
advanced Disc Camera. Just aim and shoot. Elec-
fric “eye” and automatic lens do the rest. Unigue

For TouchTone® AND Rotary. Can access MCI, Sprint, etc.

Remember a few years ago when 23 channel « AUTOMATIC LAST MUMBER REDIAL! Push cne

CB radios were all the rage? The FCC allowed
gxpansion to 40 channels . . . and manufac-
turers panicked 1o liguidate their 23-channel
CBs at “giveaway” prices!

It has happened now with cordiess phenes| The
FCC allowed manufacturers to add a SIXTH
channel. (Big deal’) Now we have the LAST
big inventory of a highly saphisticated S-chan-
nel model. Out they gol

= TW0 PHONES IN ONEl You get a Deskiop phone
and remote Cordiess Handset. Push a button lo
use on TouchTone® or Redary phone system!

« COMPUTERIZED OPERATION! Sophisticated in-
tegrated micro-procassor circultry.

= INTERGOME Make calls from base unit to cord-
less unit, or from cordless unit to base unit.

« FOR HOME OR OFFICE! Use on commercial 4
wire systems and 2-wire residential systems.

» AUTOMATIC HOLDI Allows you to transfer calls
from main unit to cordless handset

» PROGRAMMABLE MEMORY! For storing up 1o
32 different phone numbers . . . evenlong for-
gign ones . . . lor easy 3-button speed dialing.

» AMAZING ELECTRONIC VOICE! It guides you,
slep-by-step, in storing phone numbers in
memory! On pushbutton command. will tell
you any or all numbers in coded storage.

bution for redial of last number calied

» MUTE BUTTON! Lets you hear what caller is
saying, but caller can't hear your private con-
versation [0 persons in room with you

= ACCESS MCL SPRINT, ETCI Mozt people witha
Rotary phone system can't access MCIL Sprint,
gtc. But with this Muraphone, you CANI

» DUPLEX SYSTEM! Talk back and forth, . same
35 ONn your present phoane.

® UP TO 1000-ft. AANGE! Place and receive local
or long distance calls with the Cordless unit
from your garage, yard, or neighbor’s home.

#4000 SECURITY CODES! For maximurm privacy
from any other phones in the neighborhood,

# RECHARGEABLE! Cord- Thousands sold at

less unit has remov-
’249.95

able charging adapt-
er. Plugs into stand-
ﬂl.ﬂ THEY GO AT OMLY:

ard 115V outlet.

MOTE: This is a

Pawer to slice through Steel upto 45" thick! Lse i
for any shape stock! Saw lumber, plastic and
even soft metals! A standard 1/2° saw blade (64"
lang) is included

#1/3 hp. capacitor-start 1725 rpm motor

= Three-prong plug fits 115V outlet.

= Worm gear-drive provides smooth, long-last-
ing performance.

* Adjustable work stop lets you repeat the same
lengih cut, time after time

= NEMA 56 motor frame

= (Juick change of ¥-belt for your choice of three
speeds: BO, 120 or 200 ft/min

liquidntion item, $

All salas sea final, Migrs. Sug. Retail ... .. $499.00

1 year limited 6 a S e

factory warran- L $

Ly and P to change after Wmmmu 1 8 8

from Mura. u?u::-hﬁﬂﬁa: weid Sunide ¢ e e P
riginel 48 statis Shipped freight coBact

SEND ME THE ITEMS | HAVE LISTED BELOW

C.0.M.B. CO./ Liquidstors

DepL. X-147

oy

|All prices subject to change atter 80 days.

Offers void outside original 48 states.)

14815 28th Ave. N., Minneapolis, MN G5441-3367
Send the items indicated st lafl. [Minnesota residents sdd 6%

Crodid card mhﬂl can munr'lw
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Toll-Free: 1-800-328-0609
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eneral Motors has made the first
major change in dutomobile air
conditioning in a quarter century—a
system that varies cooling by automati-
cally changing the cubic-inch displace-
ment of the compressor. This elimi-
nates the surge on small Fours and
Sixes when the compressor clutch clicks
on and off. Displacement can vary infi-
nitely from 9.2 cu. in. to as little as 0.3
cu. in.

The variable-displacement compres-
sor—the lightest in the world at just 12
pounds—is a five-cylinder, similar to
one GM used before 1960, The cylin-
ders are arranged in a circle, and the
pistons are connected by rods and sock-
et joints to a circular wobble plate. This
plate, driven by the compressor shaft in
an eccentric manner so that it wobbles
fore and aft, operates the pistons. The
wobble plate can also slide back and
forth on the shaft to increase or de-
crease piston stroke. The plate is moved
forward or back by venting high- or
low-pressure Freon into the compres-
sor's crankcase. High pressure forces
the plate toward the minimum displace-
ment position. Low pressure allows the
gas in the cylinders to push the plate
toward its long-stroke position. The
compressor will be used first on cars
with Pontiac’s 2.5-liter and Chevy’'s 2.0-
liter Fours.

Chevy engines

Chevy has yet another spinoff from
its 30-year-old small block V8—a 263-
cube (4.3-liter) 90" V6. It has an even-
firing crankshaft, throttle-body fuel in-
jection, plus J-shaped intake ports and
combustion chamber modifications that
cause the incoming air and fuel to swirl
and mix well, resulting in a fast burn of
the mixture for greater efficiency. The
engine produces 130 horses, compared
with 110 for the 228 (3.8-liter) odd-
firing V6 it replaces.

Chevy will also be making other GM
divisions’ cars run faster in 1985, The
2.8-liter Chevy VB8, which will go into
the Pontiac Fiero and the Cadillac,
Chevy and Olds J-cars, will be available
with individual-port fuel injection in
1985, Along with a tuned intake mani-
fold, this boosts output from 112 to 125

(Please turn o page 157}
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HEADER

Olds VBs get roller tappets, stainless headers,
new combustion chambers and manifoid,

CYLINDER

New alc compressor uses a sliding wobble plate to continually change displacement.
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that lets you drain water from the fuei filter.
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.




10 WAYS TO SURFACE BOARDS (Continued from page 113)

6 Jointer

If you are considering buying a 4-in.
jointer (like the one shown) only to joint
board edges, keep in mind that the tool
also can be a valuable surfacing aid.
Although its capacity is small, many
projects like cabinet door rails and stiles
and table aprons are frequently no
wider than 4 in.

To use the machine, just slide the

board along the bed and over the cut-
ters taking off e in.—or less—stock
per pass until the board is flat. Be sure
to cut with the grain and always use a
rubber faced push block in your rear
hand to keep your fingers away from
the moving cutters.

The Is ideal for truing board edges
prior to joining. but it can also be used to
surface narrow stock. Be sure to feed boards
s0 that cut is with—not against—grain.

7 Planer

To begin with, keep in mind that a
thickness planer is designed to smooth
boards, but not necessarily to flatten
them. This is because the feed rollers
that draw the stock into the cutters tend
to flatten out any warped board before
it's cut. A uniform shaving is taken off
the entire surface, not just the high

spots. When the board emerges from
the other side it will revert back to its
original shape, the warp still intact.

A good way to avoid the problem is
shown below. When the tool is used in
this manner, it will smooth and flatten
stock at the same time. And, it can be
used either for individual boards or for
subassemblies that are to be jeined into
wider panels later.

8 Router

To use your router as a surfacing tool,
you must first build the jig shown at
right. This can be made from scrap
wood but all parts must be straight and
flat. The width of the jig between the
top cleats should match the width of
your router base, and the distance be-
tween the lower jig boards should be
just slightly wider than the workpiece.

Once the jig is built, nail a support

any method to flatten old

the router and jig shown
here, remove or sink imbedded nails and
other impediments that could harm tools.

Before
surfaces, |

150

both ends. Position these strips so that
their top edges align perfectly.

Then, with a %-in.-dia. carbide-
tipped straight cutter in the router,
begin cutting. When each pass is com-
plete, slide the jig over %/s in. and make
another cut until the whole surface is
smoeoth and flat. Finish up with a hand
plane or belt sander.

(Flease tum to page 153)

Cupped board above Is of stock
normaily avallable to ers. It can
be flattened by hand, with a wide jointer or
with a thickness planer as shown below.

Run board through planer again with shim

in place. Shim prevents rollers from flatten-
ing board so proper stock Is removed. Then,
tum board over and plane other side.

TO FIT 34 x 2-1/2"
ROUTER |LENGTH TO FIT)
BASE

34 x 212 012"

Start router and push
about s In.

through
passes apart,

along as you go. Half-finlshed surface above
shows difference between
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10 WAYS TO SURFACE BOARDS (Continued from page 150)

9 Circular saw

The key to surfacing all stock is to set up
a milling arrangement that will cut to
the same depth relative to a true hori-
zontal plane, not to the surface that is
being milled. In the router method,
shown on page 150, this was accom-
plished with a wood jig that mowved
along two guide strips on the sides of
the slab. The same technique is used to
turn a circular saw into a surfacing tool.
The jig is built in the same way, but
with the dimensions altered so the top
cleats are spaced to match the width of
the saw’s shoe.

As before, nail the guide strips to the
slab so their top edges are parallel and
50 the strips extend 6 in. beyond both
ends of the workpiece. Place the jig onto
the strips and slide it up and down the
slab to determine what the low point of
the surface is relative to the jig. Set the

Install level strips

and bulld Jig similar to one shown for router.

Start saw and push through Jlg making
cuts in. apart.

on each side of top

all successive about 'V

saw blade depth to just graze this low

point. Then, start kerf-cutting the sur- | "

face. Move the jig about '/ in. between
cuts, When the surface is all cut, ramove
the jig and plane across the grain to
chip off the waste. Plane with the grain
for final surfacing.

l__l
<

Saw kerf-cutting Is a good cholce for surfac-
ing wide soft wood assemblies like fir bench
top, above. First step Is to mark both ends

square to find the approximate cut depth.

Shave waste to bottom of saw kerfs using
hand plane across grain. Then, with
grain to remove Tool marks. ace will be
smooth, flat and stralght.

10 Radial-arm saw

To use your radial-arm saw as a surfac-
ing machine requires a rotary planer
attachment. The one shown here is
from the Sears Tool Catalog. Its cutting
head has three carbide-tipped blades
and is anached directly to the saw
arbor. It can surface widths twice the
length of the saw arm and lengths equal
to one-half the length of the saw table.
To surface longer panels, add tempo-

planer
saw has three carbl cutters with a
cut of Ya In. Sears mod-

POPULAR MECHANICS ® OCTOBER 1984

rary extension tables to the sides of
your saw table,

Add support strips and adjust the
cutter height so the blades will graze
the lowest part of the slab. Position the
cutter at the rip fence and lock in place.
Then feed the work under the cutter
from left to right, advancing the yoke
outward after each pass until the slab is
completely surfaced. The tool does leave
marks that will have to be removed
with a plane or belt sander later. ™

ONE-MAN |
Sawmill

SAWMILL 0f its Kind In The !
If iruu need good, igh-quality lumber, don’t led
intlated lumber prices stop Tnur imporiant
building projects. The Foley-Belsaw goes right
o the trees and turns out smooth, true-cut lum-

f... BYEn innars get excellent results
Just one man (no crew neaded) can easily cul
enough on weekends to save hundreds of
dollars nve-rpljrrgh lumberyard prices. For power
I:.usa {ractor or other low HP digsel or elac-
rl-:duml. ::Tory-c:ursct selling keeps price iuI;.-.r,
and convenien
nenge enie ime payments may be
Send for FREE BOOK! Just mail coupon below for
“How To Saw Lumber” booklet and complete facls
on the One-Man Sawmill. There is NO ation
and NO Salesman Will Call on yau. Do It Y1

- - . - - -

L]

- - L L Lk
Foley-Belsaw Co. - FoE
30430 Flald Bullding e w
Kansas Clty, Mo. 84111 ———
Flease send all facty and details in
your FREE BOOK "How To Saw
",] Lumber'’, | wndersiand vhere is No
i Dbligation and that ¥o Salesman will
= call on me,

| oo

MODELTECG

AMERICAS FASTESTFGROWING
MONTHLY MAGAZINE FOR

METAL-WORKING
HOBBYISTS

TECHNICAL PROJECTS
EVERY MOMNTH

» ENGINES » FIRING CANNON »
* PUMPS & VALVES » TRACTORS »
s LOCOMOTIVES » TOOLING »
* SHOP HINTS = DESIGN »

* STEAMBOATS » MORE »

SUBSCRIBE NOW
$22.00 PER YEAR USA

52500 OTHER COUNTRIES SURFACE
VISA - MASTERCARD ACCEFTED

MODELTEC

l BOX 286-M~CADILLAC. MICHIGAN 49601 |
PHONE (616) 775-6296

153



"I you reul

ally wanf fo

Sy
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fore ulr cars, check out

They give you all the training
and equipment you need to get
you started in a hurry.

My Dad made aute mechanics out of us long
before be'd let us enter a race.... 5o | learned the
importance of a good medhanic eardy, .. and the
opportunities that are out there for well-trained men
That's why I'm sure glad 10 see raining like the NRI
enirse oo Aong. With NRI, you learn at home in
yVour spare ime, &t yvour own pace. And pet solid
“hands-on" training for practical experience. It's a kot
of training for the money.

Learn Auto Fast

NRI starts you right out on the high-demand
under-hood services. You bearmn the katest tune-up and
diagnostic technigues, plus tire and brake work. Then
vl fnflow through o cover the entire car from
bumper to humper. Lessons cover transmissions,
engine rebuilding, suspension and alignment, power
steering, air conditioning, and much more, You even
61 extra raining on aulomaotive diesel engines and sh
special reference manisals covering foreign cars,
body and frame work, running your own business,
and more.

3539 Wisoonsin Avenie
*- Washington, D.C. 20016

ln . We'll give you tomorrow.

Richard Petty, NEI Automotive Consultant and
America'’s Winningest Séock Car Driver.

Includes Famous Sun

Your hands-on MM
mnun'mmm:umhmmwu
xenon strobe . . heavy-duty Sun compression tester,
\':ﬁi.':luumw,mﬂrir:l[:mgcr...andthfhn
T-function disgnostic anabyzer for precisi
and trouble shooting, Hmib.ugﬂp:l:mmmw
mechanic's master instrument, the Autoorafi 9 fgni-
tion Anaiyaer Oscilloscope. [ts big sereen lets you
“see” engines in action, handle 4-, 6-, or S-cylinder
madors, even high performance and racing cars. Use

all these professional instruments for leaming, keep
them all for earning.
Train with the Leaders —
NRI and McGraw-Hill
No other school has NRI's experience in home

training or McGraw-Hills' background in continuing |

education. More than 67 years of experience and over
2 million students prove that they really know how to
get you started on a good future. Mail the coupon for
a free catalog telling all the facts, describing the
compdete course, and showing all the professional
tools you get. Get your training al home, the
convenient NRI way.

If the coupon has been removed, write:
NRI Automaotive Schood, 5939 Wisconsin Avenue,
Washingion, D.C. 20016

RUSH FOR FREE CATALDG
Piease check for one free citalog ondy. I
Dmmu—e

Ol

[ Snall Engine Repair Course

O TV Radioy Video Servicing, Com-
munications Electronics, Micro

Satmwmal Hisse Stardy Cowscll

154

ompaiters, Electronic Design
Technology, Electromcs
L | i R ] Famartes
Feriet Al carveT courses
wneder G Bill
L Checi e denaibs
iy Seme ap
derrritied by the Acrrediteg Commsssion of the S4E-104
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3-WHEELERS ARE BACK!

and suburban cars, Zoe Inc., of 1722
Kettering St., Irvine, Calif. 92714, is
poised (pending EPA approval) to intro-
duce two of the most popular European
three-wheelers. Reliant Motors of Tam-
worth, England, has been manufactur-
ing three-wheeled cars since 1938. Zoe
will distribute three Reliant vehicles: a
two-door, four-seater; the same in
hatchback; and a van. All three incorpo-
rate an 850-cc engine with one front
and two rear wheels. The English ver-
sion has a top speed of about 80 mph,

Ford's Cockpit show car features a motor
scooter englne and tandem seats for two.

goes from zero to 40 in 12 seconds and
gets up to 70 mpg. Inside, it's roomy
enough for four adults and has a regular
automobile dashboard and instrumen-
tation. Reliants will sell for around
$5,300.

Ligier, of WVichy, France, is best
known in this country for their Formula
One grand prix race cars. They also
manufacture the most popular line of
three-wheelers on the Continent. Zoe
plans to market a line of five vehicles
with 125-cc engines that can go up to
50 mph and get 100 mpg. The passen-
ger version will include a two-seater
hardtop plus a sand and surf canvas-top
model. They also will distribute three
models of a three-wheeled mini deliv-
ery truck (the Paris Post Office uses
thousands of them). The Ligier line will
sell for $3,500 to $4,000. Zoe is pres-
ently reassembling the Ligier and Reli-
ant lines with new bodies, plus engine
modifications that meet EPA standards
for motorcycles.

Rogers Inter Auto of Vancouver, Brit-
ish Columbia, has introduced a proto-
type of their Rogers Rascal. The Rascal
is a three-wheeled microvan assembled
out of components from 15 nations.
With an B52-cc, rear-mounted Polish
Fiat engine, the Rascal can do 75 mph
and gets up to 60 mpg. It seats two
adults and five bags of groceries or two
adults plus two children, provided nei-
ther child is larger than 2': grocery
bags. The body is made of energy-

(Flease tum to page 156)
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NEW 1984 EDITION

Owver 900 detailed plans -
and innovative ideas to
improve vour living
environment, save money
on repairs and enjoy your
leisure time.

Toolchests and workbenches.

Tools and equipment.

Recreational vehicles.

Sports equipment, ONLY
Fine Furniture. $1.00
Storage structures. pis

Invaluable and inexpensive photocopy
service of past POPULAR MECHANICS
articles,

Send for your catalog today! Be
more self-sufficient tomorrow!

Send your name and add ress with check or money
onder payable to POMULAR MECHANICS. Mail to:
Popular Mechanics, Box 1004 Radio City Station,
New York, N.Y. 10001

b

%

o

Prgasus-Float above the ground on a 7" dia.ceaft
designed for flving. Built trom plywood, this lawn
marwer engine powered hovercralt will run for 3

hours on a gallon of mﬁ,ulu 5. Cruise on air
Complete I. s amed P odo illustrated insbruction
booklet, (PL-1800-%9.95)

Garden Shed - This superbly designed shelter
provides excellent storage for tools and Evwn
equipment. An upstairs loft (without using extra
lumber) adds extra space to the 12 x 16 ft. structune
Mans, instruction and matenal lisi

{1 plan; PL-1278-510.50)

(2 plans: "L 1278A-517.500

Clarsgic Workbescl-Build this classic European
workbench for half the price of the factory version
Dovetail joints give the devwer super resistance b
racking. Our drawings will show you how o make
these joints. In addition vou get detailed plans,
imstructions and material list, {I"L-1748-85 95)

B d Py e o

1

v
ety FPY

PM's Master Keys te Car Care

Helps vou keep vour car in top notch shape. 38
areas of Car Care are compiled in 13 individual
folders. Each folder has step-by-step instructions
combined with easy-to-follow llustrations amd
diagrams,

Meed 1o r'rj.'l'|..'||.'l|."!.1,|ui' coolant hises. _ folder #4 tells
vou how todo it. Time to change your air filter,
check fobder # 10, Convenently fits in glove
compartment. {PL-1750-54.95)

SOTZ GARAGE SHOP HEATER ...

USED BY U.5. ARMY
» PRODUCES MORE HEAT THAN 2 OR 3
HIGH PRICED WOOD STOVES
« TREMENDOUS RADIATING SURFACE
AREA GIVES YOU MORE HEAT WITH LESS
WoQD
» Airtight design and draft control en-
gineered to limit the amount of cxygen
enfering stove for controlled, safe, effi-
cient heat. Pravents overfiring so drums
can't burmn up.
= ise of draft control allows you 1o heat
large or small areqs. Bosement instalio-
tion heats your enfire home. Great for
your garage. workshop, or cabin
« Top drum sgueerss 60% more BTUS

from haat normmally lost up the chimnay
Heavy steal kit bolts together quick and
easy,

VISA AND MASTERCARD RUSH ORDERS
CALL1-B00-321-9852
(INSIDE OHIO CALL 1-216-236-5021)
or SEND CHECK OR MONEY ORDER...
Sorry, no C.OD.s
DELIVERED
TO YOUR DOOR
$31.47
£38.99
52093

528.97
52597

FACTORY
MCK-UP
52747
s3408
§1797

WOODSTOVE KITS
15-30 ol Boliom
55-Gal Bottom
Top it Fits Bath
AUTO-THERMOSTAT
Spn Dvatt Shoves
Stz Heatens Only

*NOW" ALSO MADE IN CANAD
Prices Cioll 1-80F-222- 7371 o write
B0 PO Box 1000
Bar Fails, Onftans POV MO

52697
52397
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SAFETY TESTED TO UNDER-
WRITERS LAB. SPEC.. B¥ GEISSER ENGRE

SEKIT
SHOWN

SPECIFICATIONS: Doce, doot frome, flue collar. draft
control, inbernal draft channel of 13 ga steal gs 1/8
nosheal, hinged. Ich catch of 3/ in stesl futs ana
boits. Top Dum. Connecion Ranged. Dice ossemibly, 4
Meafingg Ceockets, muls ond Doits

5510l stove hos KING SIZE 15% " doagonal door opaning
30 Gl stove has 9% round door

Burns over 24 hours

&
)
i

ASLOWAS |

¥27.47

Kit conwverts 55 gal, or 30 to 15 gal., drum
(not supplied) into high copacity stoves.

Potented INTERNAL DRAFT CHAMMEL-Ar
entering top draft control is preheated as
it i5s drawn down inside of door and s
sucked into bottorn of heater with a tur-
bulent action, mixing with the wood
gases. This makes the Sotz stove tops inef-
ficiency.

SPARK-PROOF DESKENM . . . Becouse of our
internal draft channel, hot sparks cannot
jump out of heater as in others with draft
straight open to fire.

GUARANTEE
TRY A SOTT of our risk. ¥ (within one yeor) you donl
ogres it out parorrns any woodstone maoney Son buy,
your money wil be refunded including shipping chorpes.
Guoronteed aganst cracking, worping and bum up for
L]

Sofzinc. 13643-0OH Station Rd., Columbia 5tation, OH 44028
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Start your own money g nuiness!

in SMALL ENGINE

service and repair

AT
BFNFLATlﬂ"'mmlimmﬂm right at home- we help you every step of the way.
In just o short time, vou can be ready to join Mo experience necessary.
one of the fastest growing industries in America You don't need to be a ‘born mechanic’ or have
an industry where qualified men are making prior experience. Il you can read, you can masier
from S10.00 to $15.00 per houwr. . .and that's just this profitable trade right at home, in your spare-
for labor, Parts, engines and scoessories sdd even time, without mising n single paycheck. [essons
more o the profits, Because the small engine are l'nl]y ilustrated — so clear you can’l go wrong.
industry has grown so . We guide you every slep
quickly, an acute shortage of the way, anludlng_ lested
of guslificd Small Engine gnd proven instructions on

Professionals exists through- how 1o gel business. whai
oul the country, When vou o charge, how to get free
wee how many small engines advertising, where to get

supplies wholesale . . . all
the “inicks of the trade”. . .
all the mmside facts you
need o dassune siccess fght
from the start.

are in use teday, il's easy o
understand why qualified
men command such high
prices—as much as $17.50
for a simple tune-up that
takes less than an howr,
&5-million small engines
are in service today!

That's right — there are over sixty-five million
2-cycle and 4-cycle small engines in service years experience re-
across the U.5. A. That's the official count from pairing small en-
the Engine Service Assn., and new engines are gimes . .. bul repairs
being built at a rate of one-million per month! were only minor, ..
With fully accredited and approved Foley-Bel- wntil I started the
saw training, you can soon have the ski :hand Foley-Belsaw Course.”
knowledge to make lop money servici 3] .
:qinﬁ.“ﬂnmmwmg’ and l:.l!.-lﬂtilﬂ!:fn will Wattes H. Strick
seek you out and pay you well to service and re- Campbell, Califarnia
pair their lawnmowers, lllers, edgers, power
rakes, garden tractors, chain saws, mini-bikes,
go-carts, snowmobiles. .. the list is almost
envdless.

You get all this Professional eguipment with
your course, PLUS 4 H.F. Engine. . .. ALL
YOURS TO KEEP. ... All at NO EXTRA COST.

Learn At Home In Your Spare Time.

INCREASED INCOME
“ve had abour §

With our famoos ‘learn-by-doing’ training
method, vou gel actual “hands-on” experience
with specialized wols and equipment you'll re-
ceive with your training, plus a brand-new 4HP
engine — all yours 1o keep

sSend Today for FREE facts!

You risk nothing by accepiing this offer to find
out how Foley-Belsaw traiming can give you the
skills you need to increase yowr i(ncome in g
high-prafir. recession-proof business of your
W

Just il in and mail coupon below (or send posi-
card} o receive Tull information and details by
return mall. N} IT TODAY !

FOLEY-BELSAW INSTITUTE of

SMALL ENGINE REPAIR
SOSTZ Field Bldg.. Kansas City, MO, 64111

Mo obligation . . . No salesman will call

Foley-Balsaw Institute
50572 Field Bldg. » Kansas City, Mo. 84111

[ YES, please sand me the FREE booklet that I
I gives full detaits about starting my own business in l

Small Engine Rapair. | understand there is no oblgation
and that no salesman will call

NAME e l
ADDRESS
. I

Lt o e e e i il
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3-WHEELERS ARE BACK!
(Continued from page 154)

absorbing plastic to withstand some of
the shock of a collision. The Rascal will
be marketed for around £5,000.

Finally, Detroit has been experiment-
ing with some three-wheeled designs.
Ford's Cockpit city car has two tandem
seats. The combination of advanced
asrodynamics and a 200-cc Piaggio en-
gine gives it better than 95 mpg in city
driving. The hydraulic-mounted canopy
provides exit and entry in tight city
parking. The Cockpit show car was
designed to be practical and get the
best possible fuel economy.

General Motors' Lean Machine is an
experimental thres-wheeler that does
what no car but all motorcycles do: It
leans into a curve. Using a combination
of hand and foot controls, the driver tilts
his cab and the front wheel into the
turn. The engine and the rear two
wheels stay horizontal to the ground.
Foot pedals control the amount of lean
and handlebars steer the front wheel. In
the Lean Machine, you feel you're in
touch with the raw physics of driving,

T ——

GM's experimental Lean Machine is a single-
seater with a cab that leans Into corners.

just like riding a bike. A little 185-cc
engine pushes the aerodynamic pod
from zero to 60 in seven seconds, and it
gets up to 200 mpg. You can see the
Lean Machine in the "World of Motion"”
exhibit at Walt Disney World's Epcot
Center. Neither General Motors nor
Ford have any present plans to market
their vehicles, but if we get another oil
crunch, you never know,

Three-wheelers can be inexpensive
to buy, to insure and to operate. They're
a practical way to cut down on the use
of fossil fuels. And, they're fun. In the
driver's seat of a three-wheeler you
know you're driving the car, not vice
versa. You drive more alertly, more
exuberantly—with the zest of the first
racing drivers and the thrill of the early
sports car enthusiasts.

The time has come for us to rediscov-
er the basic joys of the road, and here is
a growing herd of three-wheelers ready
to help us do just that. ™
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GM POLISHES ITS ACT

GM VARIATIONS

{Continued from page 148)

or 130 (depending on the model). In the
Celebrity and Citation, the 2.8 will rest
on motor mounts that combine the
conventional rubber cradle with a hy-
draulic shock absorher.

Other GM engines

Cadillac and Oldsmobile have
tweaked their rear-drive V8s to avoid
the gas guzzler tax that applies to any
car that doesnt get at least 21 mpg.
Caddy reworked the cylinder heads of
its 4.1-liter V8 to install swirl-type in-
take poris, reprogrammed the engine
control computer and fitted low-rolling-
resistance tires to raise fuel economy
from 20.8 to 21.4 mpg. Olds changed to
a new intake manifold with smaller
runners for higher fuel-mixture veloci-
ty, swirl ports, and a modified combus-
tion chamber with a more centrally
located sparkplug to improve combus-
tion on its 5-liter 307 VB. Oldsmobila
has also fitted roller tappets for reduced
friction. These changes raise fuel econ-
omy from 20 to as high as 22 mpg.

Scattered improvements

Several significant ‘85 GM engineer-
ing developments are not under the
hood.

Many rear-drivers get a new fully
hydraulic power brake system pressur-
ized by an electric pump mounted to the
bottom of the master cylinder. A pres-
sure sensor triggers the pump when
boost pressure drops below 500 psi,
and the pump operates until pressure is
up to 650 psi. If the pump fails, the
dashboard warning light goes on. A
hydraulic accumulator atop the unit
provides up to six assisted stops in case
of a pump or electrical failure. Although
the master cylinder and hydraulic boost
cylinder are in line, the master cylinder
operates independently, and there's
still conventional unassisted braking.

This fall, Buick will street test 100
Rivieras that contain a dashboard com-
puter with a cathode ray tube. Unlike
the Lincoln system, to get response to
commands you actually have to touch
what seems to be the TV screen, but is
really a clear switch just forward of the
tube. As at Lincoln, functions are cur-
rently limited to radio, heater, air condi-
tioning, defroster, day-date-time and
trip computations. But functions will be
expanded on later models.

Cadillac’s Seville Elegante becomes
the first U.S. car with a European-type
antilaceration windshield. Convention-
al windshields have two layers of glass
sandwiching a plastic layer. This onea
adds two extra sheets of plastic on the
inside to prevent glass shards from
entering the passenger space in an
accident. PM
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(Comtinued from page 146)
highway for the thrifty diesel motor!

Pontiac, Buick and Olds

Most Pontiac offerings other than the
Grand Am are carryover models. Fiero
gets a long-awaited GT package with
agrodynamic modifications and the 2.8-
liter multiport-fuel-injection (MFI) V&
standard. A revised instrument graph-
ics treatment is part of the GT package
as well. Unfortunately, the new five-
speed manual can only be had with the
2.5-liter Tech-IV inline Four. (Tech-IV
is the new tag for the old Iron Duke.)
For '85, roller hydraulic tappets have
been added to the Duke of Tech.

Oldsrobile also carries over many of
its models, and adds the corporate 2.8-
liter MFI V& to several car lines includ-
ing the new Firenza GT, Engine width
was reduced a few millimeters by going
to a serpentine accessory belt system,
permitting the V6 to nestle into the
Firenza's front track.

The Olds Ciera becomes a GT for the
first time this year. Its standard pack-
age includes the Buick 3.8-liter MFI V&
bolted to a four-speed automatic over-
drive transmission and dual-outlet ex-
haust. A firm ride and handling suspen-
sion is also part of the deal, as are
Goodyear Eagle GT tires.

The rear-drive Cutlass Supreme can
be optioned up to become a 442, which
replaces last year's Hurst/Olds, but
without the Mickey Mouse Lightning
Rod triple-stick console shifter. The 442
is powered by Olds’ 180-hp 307-cu.-in.
VB. With a final drive of 3.73:1, Olds
claims a zero to B0 time of nine seconds.

Diesels and Cadillacs

Changes in the 4.3-liter V6 and 5.7-
liter V8 diesels make them more reli-
able and better citizens, too.

An electronic control module (ECM)
has been added to both engines. This
computer adjusts exhaust gas recircula-
tion with input from two sensors to
result in better emissions control, Both
engines meset faderal standards of 1.0
gram NOx per mile of operation. The
ECM also monitors injection timing and
limits wide open throttle fuel delivery at
high elevations, so they'll produce less
smoka.

The biggest Cadillac news for 1985 is
the introduction of the new C-car Fleet-
wood 75 Limousine. The front-driver,
carrying the standard 4.1-liter digital
fuel-injected V8, hauls eight passen-
gers in style and traditional Cadillac
luxury. A seven-seater Fleetwood For-
mal Limousine will debut later.

Finally, all divisions will offer limited
availahility of high-mounted rear stop-
lights, about one year ahead of the
federal requirement. ™

h---

yourself.

Even if you've never done any
waork on your car yourself, HELP!
makes it easy to take care of those
pesky little repair jobs, Like broken
window-crank handles, loose arm
rests or noisy starters, to name a
few of hundreds for which HELP!
has answers. No more weekends
hunting parts in auto junkyards.

This booklet lists 100 of the
most popular HELP! items that can
save you big bucks in solving small
repair problems. Parts come in
handy packages with complete,
easy-to-follow instructions. Send
for your FREE copy of "One
hundred auto repairs for under ten
bucks."

Motormite Manufacturing Dept. P.M.
a division of R&B Inc.
2695 Philmont Avenue
Huntingdon Valley, PA 19006

Send me a FREE copy of the heiptul
HELP! booklet,




LEARN UPHOLSTERY AT HOME . . . restore old |
chairs, sofas lo like-new condition! A clean, en-
joyable way lo put spare hours to profitable use,
Old cast-offs picked up for dollars, worth hundreds
when reupholstered. Fascinating homa study
course includes toola, kits. supplies. Earn as you
learn — starl your own business!

SEND FOR OUR FREE BOOK TODAY! YOU'LL
GET A BIG ILLUSTRATED 24 PAGE BOOK ON
UPHOLSTERY and the upholstery business and a
sample lesson showing how the fabulously suc-
cassiul MU system is taught. It costs you nothing
to get the informalicn and theras no obligation.
Mo salesman will call.

Modern Uphotstery Institube,

80342 Finld Bidg., Kansas Cily, Mo, B4111

MAIL THIS COUPON TODAY

GLT STASTED NOW =

I BOG4Z Field Bidg. Wansas Cily, Mo, B4111 3

| Plense mail me a copy of
| our bhook, "PROFESSTONAL UP-

HOLSTERY jor Fun and Profit.” 1 under- o
stand no one will call and there is no obligation.

i Mama Age

|
e e e g — e e iy ek

TRAINFOR A
GREAT CAREER IN
ELECTRONICS

LEARN AT HOME IM SPARE TIME...The fast-growing
Elecirorecs finkd offers ewcellent caneer opportunities. ..
avan &l the leval. A knowledge ol BASIC ELEC-
TROMICS can yuugmmmmam.mmrﬂr
good joba ke In‘?nt . Elpctranic Sales,

Jinior TechrcianTester and moee. Easy-to-
follow home-study course stans you at the -

wary ng.. ifng everything slap by
Stinp wnth planty of . charts, diagrams

r. parts kils, calculator, digital |
VOM included. H Iwls

call MAIL COUPGN TODAY!

r_—_ —— T — — — — — —
BASIC ELECTRONICS

I[E mmsamm.&ﬂéﬁ

% 115-VAC Centrifugal Blower
|ml 3]5-“ I:ﬁ:::

16 VALVES
{Cantinuved from page 0)

of exhaust valves—in a pent-roof com-
bustion chamber. In most cases, they
are operated by double overhead cam-
shafts, one opening the intake valves,
the other the exhaust valves.

On modern engines, such as the Saab
and Mercedes 16-valve Fours, the cam
works directly on an inverted-bucket-

| style tappet. This cup is fitted over the
valve stern and spring, and the cam lobe
bears down right on the hardened top
surface. Lash adjustments are handled

CAM DREAE SPFROCKETS

-
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EXHALST
WALVES
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= imtgks 1'° damuter. Recimogolor
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U TOUR VI, MASTIRCARD MWD
THE AMERSCAM ERFRESS CARDYS

by shims, either recessed into the top of
the tappet, or underneath in the valve
retainer. Saab and Mercedes avoid the
whole adjustment issue by employing
hydraulic tappets.

Direct acting tappets are the simplest
way to open and close the two rows of
valves, but certainly not the only way.
Honda and Suzuki motorcycle engines
use a forked rocker arm assembly to
actuate two valves from a single cam-
shaft lobe. The cam lies between the
rocker arm fulcrum and the valve stem,
so the extra weight of the rocker doesn't

{Please turn o page 160}

# A DENE CHAIN
+ INTAKE CAM |

RCCRCER ARM

Honda's 4-valve design [top] has forked
rocker arms between cams and valves, Mer-
cedes’ 1&6-valve |above| comes from an en-
gine that won the 1914 French GP [left).
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NEW 128K —MEGA BYTE DUAL DISK DRIVE—80 COLUMN

COMPUTER SYSTEM SALLE!

HOME e BUSINESS ¢ WORD PROCESSING

— Sid
=== ——

Dual Disk Drive
1 Mega Byie 4023 Printer

{1 ordered
before 11/1/84

B128 Computer List Price $3717.95

128 K

12" Hi Res Monitor

LOOK AT ALL YOU GET FOR ONLY s 8951

LIST PRICE
@' B128 COMMODORE 128K BO COLLUMN COMPUTER % 995 00
@ BOSD DUAL DISK DRIVE (over 1 million byles) 179500

4023 100 CPS B0 COLUMMN BIDIRECTIONAL PRINTER 498 00
@ 127 HI RESOLUTION 80 COLUMMN GREEN OR AMBER MONITOR 249 00
e BOX OF |0 LORAN LIFETIME GUARANTEED DISKS 49 95
o 1100 SHEETS FANFOLD PAPER 1995
* ALL CABLES NEEDED FOR INTERFACING 102 .05

TOTAL LIST PRICE $ 3717.95

Printer replacement options (replace the 4023 with the following at these sale prices)

LIST SALE
* Olympa Executive Letter Quality Senal Printer %699 00 $ 399.00
« Comstar Hi-Speed 160 CPS 15 Serial Business Printer 277900 $ 49900
# Telecommumications Deluxe Modern Package % 199 00 $139.00

Plus You Can Order These Business Programs At Sale Prices

LEST SALE LIST SALE

vl e i |  F R $00 00 Payroil 14995 99040
W Pric essir Iy 145 GF 99 0
Protessanal Data Bawe 145 Oty 50 D Garmeral Leslgir a5 & 9900
ooy Recemwabie 14595 iR Fimancial Bpread Sneel 145 G 9900
b rosmls Payalsie PEERE O e Pragrarm Geres jkoe 145 95 99 0

15 DAY FREE TRIAL We give you 15 days o try out this SUPER SYSTEM PACKAGE" I 11 doesn 't meet your expec
tatigns, just send it back to us prepaid and we will retund your purchase price!

S0 DAY IMMEDIATE REPLACEMENT WARRAMNTY Il any ol the SUPER SYSTEM PACKAGE equipment or programs
fai due to faulty workmanship or material we will replace it IMMEDIATELY ai no charge!!

Write or Call For Free Catalog and Spec Sheets!!
Kot d i A PROTECTO

| WE DD NOT EXPORT TO OTHER COUNTRIES ENTEH PF"ZES 1 LOVE 4R CUS TOMERS)

| Enclose Cashiers Check, Money Order or Persanal Check. Allow BOX 550, BARRINGTON, ILLINGIS 80010
| 14 days for delivery. 2 to 7 days for phone crders. | day expréss Phone 112/382.5244 to order

mail! Canada orders must bein U S doliars. We accept Visa and
wastes(:ard We ship COD. to US addresses only




YOU MIGHT SAVE $2.00 TODAY BUYING AN
OFF BRAND VALVE COVER GASKET...

AT 3,500 MILES

ITCOULD COSTYOUA BUNDLE!

Ehe rémne gTau might sﬁjue buyinganoff-  FEL-PRO BLUE STRIPE VALVE COVER GASKETS:
dle in a6 ltle 25 3,500 Miles g E}g:jgi.l » Made from high-quality materials for a betier seal

and possible engine d .Lookforthe - Free of voids (holes) that allow oil leakage

Blue Stripes on FEL-PRO Vaive Cover : i X
Gaskets. Your assorance of supacorlty, Excellent flexibility, won't break in handling.

Do the job right, do it once—buy where FEL-FRU qualily sealing products are sold.

FREE! “(Get the complete story from the #1 gasket manufacturer

on how the value of brand name gaskets benefits you™,

I -

MaiL T0: FEL-PRO INCORPORATED y
7450 N, MeCormick Bivd., Box C 1103, Dept. No. PM-1084, Skakie, IL 0076
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Get In On The Profits!

Yes there's plenty of business wailing
for the man who can professionally
sharpen saws and all types of sdge-
cutting tools. SHARP-AIl does them all,
and at big profit for you. NO invenlory is
involved . . . no selling. You sarn a
year-round Cash income and make 90¢
profit out of every dollar you lake in
Work sparetime hours or fulitime right at
home, and no experience s needed

Send TODAY for details of our
30-Day FREE Trial Offer!

BOOKLET!

Send for

your copy
today. No
obligation

| __2l
If comupon has been removed, just iend s 8
posicard widh your same ond address 1o-

60354 FIELD BLDG.
KAMBAS CITY, MD. B4£111

S LI
Yo anen Yo Pk
o

YOU CAN EARN UP TO THAT AMOUNT  onM

Sharpen Saws...

... ALL Garden and shop tools
for home and industry

4

With SHARP-ALL It's Easy To Get Started!
You don’t negd to invest thousan ds of iﬂl-ar;l; .g;mgal::;:::
and ou
Aass for woursell Low cost Sharp-
:::IHHII'I:E' in helping sincere man o an:tt:B;::-Er;:r::::
ire to get ahead is 8N you raed. m
::niflh;:w-n:.gl:dsn. stap-by-slep instructions, Shows 'E‘II&!.::::
haw 1o sharpen each ool where 1o gel ihe “LHCks : o
trade’. And Sharp-All does e kind of precision o
Har tirme
Bbrings customars back Lima 3 e
Thers are MO franchise lees of any kind. ﬂm.smrp-ll i
are the boss ... YOU sl the hours you want ta work ...
put the profits in YOUR pockel.

There is NO OBLIGATION and NO SALESMAN Will Cail!

FOLEY-BELSRIWL CO AUSH
; : FIELD BLDG. c“"‘bﬁﬁ 1
nm CITY, MO. 84111 TODA N |

[] YES, piease send me the FREE booklet “Lifetime ¢k 0]
Secwnty’” and full detaits on your 30-Day Free Trial ‘ﬂ i
1 Ofter. | understand there is No Obligation and that .B.pl.'l |l
| Ho Salesman will call on ma

T e
I ADDRESS

CITY/'STATE up
L-------------------J

16 VALVES

| (Continued from page 158)

cut into the rpm potential of the engine.

The wvalve pairs are splayed at an
angle from the cylinder bore and each
other. The angle between them is
known as the included angle and is a
good guide to an enging’s performance
potential. Modern engines have a nar-
row included angle, 45° or less, which
results in a shallow combustion cham-
ber that promotes rapid and complete
combustion.

A narrow included-valve angle (and
the resulting shallow chamber) allow
high compression ratios to be reached
with a flat-topped piston. Domed piston
crowns, required in deep chamber de-
signs for efficient compression ratios,
tend to block combustion flame front
travel. By design, four-valve heads cre-
ate high mixture turbulence, and this
allows higher-than-normal compres-
sion ratios, which further boost efficien-
cy. H V4 motorcycle engines use
up to 10.5;1 compression ratios, and
can still run on regular gas.

Centralized location of the sparkplug,
right in the middle of the valve quartet,
is also easy to accomplish in this type of
combustion chamber. This ups fuel
mileage and cuts down emissions si-
multaneously.

How long before the four-valve-per-
cylinder craze sweeps over this coun-
try? It's happening now, the ground
broken years ago by Chevrolet’s daring
Cosworth Vega limited production run.
Those of you with $54,000 can already
buy a V8 Ferrari 308 GTSi Quattro
valvole (which means four valve in
Italian). Saab’s Turbo 165, an advance-
ment of the current 900, will be here
early in ‘85 and Mercedes' 190 16-valve
the next year. Toyota's four-valve-per-
cylinder Corolla is coming on line and
has already been shown to the U.S.
press. Domestically, Oldsmobile and
Chrysler are both working on 16-valve
Fours for future production. Jaguar's
new AJS Six and the already-awesome
Porsche 928 will all be hooking onto the
four-valve trend. Ford, Volvo, Maserati
and Peugeot each use the design in
their competition cars, so we can expect
that the lessons they learn on the track
may soon trickle down to their consum-
8r CArs.

There's bound to be an interim peri-
od during which the 16-valve Four
becomes the fashionable buzzword of
all auto advertising copy, just as front-
wheel drive, MacPherson struts and
turbochargers served as showrcom
traffic builders in the past. But we're
talking about more than gimmickry
here. We're talking efficiency—high
horsepower with good fuel mileage and
low emissions—that makes the 16-
valve Four such a desirable design. PM
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Order direct The new super unleaded gasolines prove what we've been saying for

the 104 + product years. to gel betier performance your engine requires higher octane fuel,
designed for your Teaming 104 + Octane Boost with these super unleaded gasolines will
engine give your engine super performance potential. ==
2 104 + Octane Boost in your super unleaded
104 + OCTANE BOOST will put an end to knocks and pings. And prevent
12 0z.can— 59 detonation damage to pistons, valves and rings
SUPER 104 + Your engine will run cooler, cleaner, smoother
So unleash your super unieaded. With 104 +
16 0zZ. can— 5 12 Octane Boost.
{Prices include shipping IR
A ¥
S DON'T JUST FILL UP.
POWER UP!

OCTANE BOOST CORPORATION
Box 271148
Dallas, Texas 75227

We save you a trip to the hardware store.  Bench Style 107 Jﬂ: Saw

You save gas and money! Order by mail! B e {1

A 5000 Watt Power Generator ==
fx 2 Be prepared should a stoem knock out your electricity! Toke along

. the coneanience of electrical power anywhere! This excellent guality
generator is U5, mode and is powered by an effcient, 4 cycle, B-hp
Brigga & Siratten gosoline engine

The rotary field design is 100% copper wound for greater efficiency

and longest life, There ore no power brushes 1o arc or rephece and e and brockets for saw:
full powar conduction is ossured

Theee corvenignf plug-in outlets a lm*m m

for 120V ond 40V servce, S000

waths surge, S000 walts continuous In Wisconiin, o if “800" Enas it bany calk 1-715-874-5000

power. Measures: 14" = 307 = 187 r------------
Yl

o ing motor, ® 177 x 24"
. oyl afuminum table.
= Miter gouge, w Self

gligning ng
fence. ® Sturdy
yiee| cabinet.

237H surdy siesl §

‘Waighs: 128 lbs M
I _Wholesale . merica, mc. i
4777 Menard Drive, Bau Clairs, Wisconsin 54703 ||
O Order Mo. 240-1018: Send ___ 5000 Wait Ganer- i
| ctoris) ot $445.00 sach (shipped freight collect)
U Oreler Neo. 240-2402: Send 10" Table Sawis) ot ]
£79.00 sa. plus $12.00 sa. for shipping and handling.
0 Order No. 240-2363: Send ___ Toble Saw Leg Kits) |
I at $70.00 sa. plus 52.00 sa. for shipping and handling.

1 Order Mo, 240-2952: Send — Milling and Drilling
Machines) ot $588.00 sach [shipped freight collect). |

Heavy Duty, Professional Quality
Milling/Drilling Machine
$|;|ch|',- corstrucied, with a hﬂrdvmrilﬁg
Fi-hp. motor, thes big 385 Ib. undr s plenty
of muscle fo power its way through soft or

hard mataly with saws . . . with finely coli
brated occwrocy to within 171000t inch.

® Single phose, copacitor start, induction

mator, 1720 rpm, THVZ20V (1276 amp) | e T DA S s
x H.EJFDHEHI;:: ﬂ L!TE il-f-jr;‘rmr hr:: I P “Tﬁl I Sawis) at $166.00 sach [shipped freight collect).

milling ond chucks for o vare | Jovret g 37 : i

milling ond drifling processes. g i ,.“_w‘,'*ml* I D we enclossd 81,00 for latet money-saving Tool Cataleg.

- [th!*ﬂhiwﬂh.w.!ﬂlmklhrdcﬂ:liﬂiﬂm- I
2 sonal checks. Mo £.0.0, orden. Prices for 48 cont ULS. only |
Metal Cutting Bﬂ nd suw O My chach or monsy arder i snclossd, (Wi add 5% rox,)
Designed for full eficiency ond oper- l O Charge my credit card: O MasterCard 0 VISA I
ator convenience in either varticol or Acei. Mo, Exp
hasizontal position. # All ball-beoring PLEASE PRINT CLEARLY P2
142-hp. mator, ® 3 speeds for o varsety

of metal densities 165, 120, 220 FPM), i
® Cutting ronge: 4447 round, 7~ rect. I Addreu
City
State ZIF.

® Hond cronk lever sosily roizes heod for
wp to 107 of working clecrance

&3 custher, 17 drill, 4° end rn:“tnpnclhﬂ.

® Five speeds from 240 1o 2930 rpm

& Column roboles 3507 5pmd|e talks
30 left, right, fore and aft. Table
swivels 45° lefr and right

# Bed: 193" x 54", Overall 40°H

-
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icient, New
E-HEATING.

Qil-fired furnaces and boilers now
operate with over 90 percent efficiency.
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Yukon's oll condensing furnace
works with over 90 percent efficiency.

BY JOHN H. INGERSOLL

r'u's year, those of you who use fuel
oil for heating your house have an
option you didn't have last year when
PM reported on the first high-efficiency
furnaces and boilers (see Cut Your Fuel
Bills Up to 40%, page 102, Sept. "'83).
Then we noted that four companies
were producing equipment—all fueled
by gas—with over 80-percent efficien-
cies: Amana, Heil-Quaker {(also sold by
Sears), Hydrotherm and Lennox. Join-
ing that elite group now is GlowCore
Corp. However, Yukon Energy Corp.
will soon make available a furnace—
this one fueled by oil—with over BO-
percent efficiency.

Yukon's forced warm-air system has
a squirrel-cage blower, combustion
chamber and heat exchanger which are
conventional. Yukon also employed con-
densing furnace technology (a highly
efficient means of releasing latent ther-
mal energy for use) to add the follow-
ing: a secondary heat exchanger of

&

alloyed stainless steel, a stainless-steeal
condensing coil and a low-CPM draft
inducer fan at the flue opening which
removes condensate air and encour-
ages the distribution of flue gases
through the exchangers (see drawing
above).

Here's how it works: Cooled house
air goes to the furmnace, passing first
over the condensing coil which actsasa
third heat exchanger; then through the
secondary heat exchanger and finally
over the primary heat exchanger which
surrounds the combustion chamber. As
the air moves through this battery of
exchangers, it extracts heat from them.
This heated air continues into the fur-
nace bonnet, or discharge plenum, into
the ducts and finally into the house
through the registers. Gases formed at
the burner by combustion of air and fuel
travel in the opposite direction of the air
that's being heated, from the burner to
the flue, where they are discharged.

The pass of cool house air over the
condensing coil removes the last bit of

heat from the flue gases inside the coil.
The vapor condenses and the conden-
sate air is pulled into the flue at a
temperature below the dew point
{140°F). The slightly warmed air contin-
ues over the second exchanger, pulling
out some heat, but not enough to con-
dense vapor. Finally, it goes past the
primary exchanger.

Since condensate from oil fuel gases
tends to be more acidic than flue gases
from natural gas, Yukon attaches a
neutralizer capsule of calcium carbon-
ate pellets to the condensate evacuation
line. This line is usually directed to a
floor drain or to a storm sewer, so the
neutralizer prevents sewer linedamage.

Besides the advantage of reduced
fuel consumption, which can be 40
percent, a condensing-mode furnace or
boiler does not require a standard fur-
nace flue. Because the flue gas tem-
perature is so low, gases may be direct-
&d from the furnace, by means of plastic
pipe, through a house wall to the out-
gide. (Plegse tum to page 1564)
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NEW‘- _ Woodnmaster Variable Speed Power-Feed

- PLANER/MOLDER
| JOINTER/SANDER

SAVES YOU MONEY'! Put this versatile power-feed ool 1o work in vour own shop. See
how fast it pays for itself?! Quickly converts low-cost rough lumber into valuable finished
stk Turns out perfect quarter-round, casing, base mold, tongue & groove ail
popular patterns . . . any custom design. Joinls super-true edges | squared stock, bevels

aml chamfers,
MAKES YOU MONEY! Now you can start your own high-profil business
selling all types of millwork to lumberyards, carpenters, contractors, picture framers,
do-it-yourselfers, Use it to make grandfather clocks, gun cabinets, furniture, woys, planters,
porch swings, benches, paneling. Aooring. In fact, this one power-feed tonl opens up a truly

& astoneshing ronge of products you can make and sell.
-5
1 '3 il "-#- -
1 -
% J h -
Joimter leds you move Frodeces fongue & Tomsouibighvshee sain-  Oplional sanding head
k,ﬂ back o plaming withoul with ong sel-up. cmeol custom moldings  omnirs planer lo power
changséver. bsams |n chme pass,  phusall popular pathess. fead drum sander!

WOODMASTER TOOLS, INC., DEPT. PP38
2849 TERRACE - KANSAS CITY, MO 64108

New Sanding Attachment
CQuuiickly converts machme 1o one of the finest drunt sanders
available. Consistent power feed eliminates *'low spots” and
irregularities caused by hand sanding method
Revolutionary Quick-Change Molding Head!
Exclusive patented design lets you mold up to six patterns ina
single pass! Eliminates time-consoming set-ups. Uses fow-
cost cutterbits, Makes it easy o produce paticrns impossible
to duplicaie on any other planer.

) HNAME —
by :r*j.’ 0 'I"ES: Please mush me your  apopess
i, FREE Information Kit plus details

_.\_,
|:.LJ'|: ¥

Ji on your 30-DAY FREE TRIAL y
“ GUARANTEE! STATE e

LINGFFER! ' Limited Edition COPENHAGEN Cap Offer! !
i FILL OUT AND SEND WITH THE DATE CUT OUT FROM THE i
BOTTOM OF YOUR CAN OF COPENHAGEN AND A $3.00 CHECK
| OR MONEY ORDER TO: PM a0 i
1 COPENHAGEN GEAR : |
| PO. Box 729 Icertifythat lam_____ |
1 Sparta, N.C. 28675 years of age. ]
| [
I name B
i
|
i ADDRESS i
E i |
6 .95 VALY oot I oy STATE zIP i
FOR ONLY s3 B ALLOW 46 WEEKS FOR DELIVERY. i
s |  "OFFER NOT AVAILABLE TO MINORS. OFFER EXPIRES 12/31/84. |
e U5 Tobacon l---------------------------l
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HOME-HEATING SYSTEMS (Continued from page 162)

There are, however, at least two basic caveats about these
heating systems: You can contemplate a rise, albeit minimal, in
the use of electricity. Second, these units usually cost more.

While Yukon is the first U.5. producer of high-efficiency ocil-
firad furnaces, Flamecor Energy Products Inc, of Canada was the
first to install a upit in a U.S. home. Presently, Flamecor's
distribution system is only in Canada since the American Society
of Mechanical Engineers permits only mild-steal combustion
chambers in furnaces sold in the U.S5. Flamecor's firebox is
stainless steel. You must order directly from the maker (see
chart). Flamecor boilers have a domestic hot water heater ready
for installation directly below it. Heated water from the boiler is
circulated through coils immersed in the domestic hot water
tank. Thus, hot tap water and house heat are produced at the
same efficiency.

The latest gas, condensing-mode furnace is from GlowCore
Corp. The unique feature of this unit is a cylindrical water
tank/heat exchanger within the unit that serves as: 1) the heat
exchange medium for either hydronic or forced warm-air
systems, and 2) the source of heat for domestic hot water,

The heated water in the heat exchanger is in a closed circuit. [t
heats by circulating water to baseboard convectors (or to a heat
transfer coil in a furnace) and through a copper coil in the water
heater to heat domestic water, before it retumns to the furnace.

Two final notes: While the new Borg-Wammer HeatPipe
furmnace isn't as efficient as condensing units, its initial cost is
much lower. And, TRD Corp. is included in the chart below to
provide an update on progress of this Rankine-turbine-driven

T- TO BASEBOARD CONVECTORSRADIATORS

GAS
SLIPPLY

DUTDOOR
COMBUSTION
AlR SLIPPLY

RETURMN
WWATER
INLET

EXHALIST

The heat exchanger In GlowCaore’s gas boller warms water that
goes to baseboard convectors which heat the house, and to the
hot water tank to heat domestic water for home use. As the

furnace, which needs no electricity. PM water cools, it returns to the boiler,
HIGH-EFFICIENCY HEATING UNITS: CONSUMER INFORMATION
COMPANY PRODUCT NAME ~ SYSTEM  FUEL EFFICIENCY IHEJ;&ED AVAILABLE NOTES
Borg-Warner Borg-Warner Forced Gas B4 5% About Nowi The HaatPipe furnace stops just short
Cantral Environmental HeatPips Futnace Warm AFUE £1,400 of the condensing mode. B-W claims
Systems Inc. better economies because af lower
Box 1592 initial cost
York, Pa_ 17405
Flamecor Enargy Farnacor Hydranie, | Od, gas or i 96% About Now System has capability o burning oil,
Products Inc forced progane 1 52,500, gas or propane. Combustion chamber
99 Bruce Crascent W ar, although includin 15 made of stainless steel, B
Carigton Place, Ont or both COMpaTY duty st deal da with an
KTC3T3 says that diflerence in office. Boller or furnace is delivered
during U.S. and with domestic hot wales heater.
oparition, Canadian
range is axchange
batwean rate
B0% and
96%
GlowCore Corp GlowCore Hydronic Gas Orver 30% About Now Both bodler and furnace also provide
700 Liverpool Or. or farced AFLUE, £2,000 avaitable in heat for domestic hot water. Thus both
Valley City, Ohio £4280 warm air according 1o Mitwest, house heat and hat water al the tap
GlowCore; warking benedit iram hagh elficiency.
exact towarnd
percentage national
not cedtr distribution
at press time
TRO Comp. TRD Forced Gas B3.9% No estimate Estimate Modest B3 9% efficiency, but system
5181 W. 1615t 51 Warm air seasonal yet 1967-68 USes no electricity, thus sawr
Clevefand, Ohio 44142 (based an defivery in addition to conserving heal loss.
nuﬁnaerual's Done wm Rankine turbine, which by
-Flame turms with vapor Fmdmad
rm-ﬂlin;} g&;wamd. (l:aa Cut Your Fual
program "H—L[p To 40%, Sept. '83, page
}
¥ukan Enerﬁf LRtima-EX95 Forcad Dil, gas 83.5% $2.200 to Estimate fall Current model is a horizontal wnit, one
'A'i:f 65 warm aif sleady state; | 52,500 1984 of tew on the market. Standard wpflow
anaﬁs company version anticipated for market in 1985
55434 estimates
that AFLIE
will b only
slighily less,
since off-
cycha losses
are low
“AFUE (Annua! Fuel Litdization Efficiency) expressed in percent is a ratio of: Annual Ouiput OF Usefwl Energy Delivered To The Heated Space + The Annua! Fuel Epergy
Inpul T The Furnace (Boiter). The ratio Es determined according to Depariment of Energy furnace test procedures
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Eagle

Precision Scroll Saw

The Eagle is designed with an ex-
clusive “C" arm which allows a con-
stant tension on the saw blade. It is
never pushed through the work piece,
thus giving a much smoother finish
which needs virtually no sanding.

| WOULD LIKE MORE INFORAMTION ON R.BINDUSTRIES FAMILY
OF SCROLL SAWS.

[ CONDOR/capacity 2% x 26" [0 HAWK/capacity 2" x 14"
[0 EAGLE/capacity 2" x 18" O FALCON/capacity 2" x 12"

Name
Address

WO POST OFFICE BOX NUMBERS PLEASE
City State Zip

Phone | )
AREA CODE

EAGLE MODEL 216
Made in the U.5.A. by Craftsmen

(B18) 287212

EAGLE BCROLL SAWS CAN BE SHIPPEE l'b'nduitriel. inC. 201 FIRST STREET PLEASANT HILL, MO. 64080

= - = —

A BUILD YOUR OWN -
tock Sale ROCKET MOTORS! _ 1 A alm
OverstocK e (ILE = IRy NN
ustria : b
Famous South Bend mLathes | * BUILD A DOZEN IN AN EVENING! J g
Quality Metalturning B eSmmsmen, - | -
o MAK] FIGRSELF e rolriis v ad wmo e e #-’ h
k___.. 3 L '1;-.'-'..'1 Sﬁdﬂ{ﬂln \ } |1 "l-
e PSR | | I U <
|. N N
o - b - A
0 /ﬂ;‘:‘“, - e /- Our RTV is made by a
. 2nd MOST IMPORTANT ) national r:ﬂﬂa;dui;actturﬂr tfmrl]
10° SWING, TOOL FOR EVERY s guaranteed factory fresh.
It Is insulate
_ BENCH OR CABINET MODELS WOODWORKING SHOP LI JHRN, S,
wrn pracision parts for models, prototypes:; i8S gasket
cut up to 48 different thread pitches: make VERSATILE available in six colors: black, 1
much morm, You get indusiiier precision e Sons b pas /o
muc ; i isi i i
and ruggedness wﬂl??‘ra:daﬂ&ﬁ anﬁ{ grownd W&H zllumll:lrgrr!”a%lddaﬁtﬂn;m;re %\_ﬁ.’-
bedways and 12 easy-lo-change speeds, MOLDER- ue. You'll find hundreds \J
now at a special one-time price! Includes of uses for it, so stock up
mator, control, one-year warranty, PLANER now and save. W
. e s T N SN, Almost as basic | 12Qty...... $3.50 ea. '{ﬁ\l
CABINET MODELS: 3% bed — was $3271, NOW as your saw . . . 24 __$2.80 ea.
$2617. 4'4° bed —was 53335 NOW 12668 molds, pIUnES. 100 g:: ...... $2.60 ea.
A VIS accepted rabbets. 500 Qty.. . ... $2.50 ea.
IMMEDIATE DELIVERY From $430 ] Call or Wrile for Quote on Langer Quantities
Phone collect to place order, 1-219-289-2253. = Maoster Charge FREE BROCHURE CALL TOLL FREE
SHIZo="S5nd | g g
l  WILLIAMS & HUSSEY MACHINE CO. ~=—| Inindiana (812) 824-0000 gL
400 W, Sample Stresl, South Bend, IN 46625 Dept. 17, Miltord, N. H. 03055 mechanics h&lper
(603) 673-3446 7230 Bakershiald Aoad » Bloomington, 1 47401
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Learn professional
contracting techniques at
home in your spare time
with NRI's new Building
Construction Course.

Within the next 10 ;
years, this country will . 2et”
need 18 million 4 b -
new homes. .. ;— >
and the e 7 S
contractors to
build them. Right now, there's
heavy demand for remodeling and
renovation experts. And NRI can
get you ready. . .teach you every-
thing you need to know, get you
ready for management and super-
visory jobs, even your own business.

Learn to Read Plans,
Estimate Costs

We start you right at the begin-
ning, with key lessons on site selec-
tion and planning. Then, you leamn
to lay out a home, read blueprints,
and estimate costs accurately. Work-
ing with a complete set of plans
for an NRI energy-efficient home,
you get experience in every stage
of construction.

Learn Professional Secrets

You're trained to work with all
the trades. You learn the basics of
carpentry, masonry work, electricity,
plumbing and heating, and more.
And because you know what it takes
to do the job, vou know what to look

for when supervising and inspecting,
Training Built Around
Energy- ent Home

You leam better because NRI
training is (Ejra::ti:a! training. You
get owver 100 action projects from

grr—ieataras ey 0

NRI Schools

rj MeCigave Hill Contirning
Education Center
. 3999 Wharonsin Avenug
]

Washirspon. [nC. 200069174

scale-model
construction to building actual
framing sections. Lessons and proj-
ects are coordinated with a con-
temporary energy-efficient home
designed especially for NRI. You
keep these plans to build your own
home or select from more than 50
low-cost optional plans,

Includes Regional Seminar
As an exclusive service, grad-
uates may participate in optional
owner/builder seminar. You'll get
expert advice on local building
codes and conditions, meet
builders, leam more about energy
efﬁciemg.ermiw tips on financing.
There'll be demonstrations, insider
info on remodeling, hands-on
programs to take part in.
Send for Free
Full-Color Catalog
Get all the facts on this big new

opportunity. Send the coupon for
your free copy of NRI's Building
Construction Catalog. Now is the
time to build a future for yourself!
If coupon has been removed, write
to NEI Schools, 3939 Wisconsin Ave-
nue, Washington, D.C. 20016-9973.

{Please peing|

Plesse rushme [ Buildrg Consmucticn
the ot bres [ Adr Condleioring. Redngerstion
caialig | haue & Heating Courses with Solar
checked | Tochnekay
m&d O Austomoiee Mecharics
abligaticn [ Semall Engire Service & Repair
[ Electrical Applsnce Sendcing
O CBComemumicasons
[ Cobor TwAudio Vides Servicing
e [ Compuier Becironics lnchiding
Micmcomplters

[ indusnal Electrorics

:

Fess

___;_____

D Dasa Conmirrurscations
[ Indussrial Consral & Robotcs

All canesr oourses approwed under CI B

l Uy Stae Ap

l Aerridited b the Accrediting Commsson ol the Masonasl Home Sty Counal

] Check for dietails
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OWNERS REPORT: JEEP
(Continued from page 80)

sions tended to grouse a little about a
shortage of horsepower. "'l have the V6
Wagoneer, but my main complaint,”
stated a New Mexico researcher, “is
that with three or four people plus
cargo, the engine has to strain to keep
up with traffic, especially on hills.”

Chevrolet supplies the optional 2.8-
liter V6, and AMC's automatic trans-
missions are made by Chrysler Corp.
Relatively few people in our survey had
ordered the V6—only 8 percent—but
the majority owned cars with automat-
ics (68.6 percent). The lack of power
was formally noted by only 8.8 percent
of our respondents, so it's not really that
big a thing, and we heard plenty of
comments like the following:

“After owning a 1968 CJ-5 for 10
years,” commented a New Hampshire
electrician, "'l was a little lesery about
going from the V6 to a Four, but [ find
the Cherokee engine to be very peppy.
I've had no trouble, even in passing.
The first week I owned it, | drove the
Cherokee to the top of Mount Washing-
ton, It came through with flying colors.
It's also very good in snow.”

And an Chio food service director
agreed: "Responsive 2.5-liter Four in
the Cherokes has a lot more punch than
the 2.0 in the Blazer.”

Fuel mileage

Another instance of mild disappoint-
ment came when fuel mileage didn't
match up to the EPA estimates. They
never do, of course, but 15.5 percent of
our respondents complained about the
size of the gap. The EPA feels that the
thriftiest Cherokee should deliver 24/33
mpg city'highway. In our survey, the
best figures realized with any engine/
transmission combination came to
20/25. This was with the ohv Four and
four-speed manual. The automatic
transmission ate up another 3 mpg.

Then, too, a vociferous minority
grumbled about slow, inept service and
long waits for parts. Just over 37 per-
ceant rated dealer service average to
poor, and that's not good. Some blamed
their dealer's uncaring attitude on the
fact that AMC wasn’t his main lina.
“He's mainly a Ford dealer,”’ opined a
Texas manufacturer, "'and to him Jeeps
ara a pain."

On the whole, however, most owners
sounded more than pleased with their
SportWagons. A New York homemaker
summed it up: “The Cherckee Pioneer
is, 1 think, the most beautiful 4wd
vehicle on the reoad. Its sharp interior
has a modern design that's still warm
and comfortable. [ was given an excel-
lent trade-in, the dealer was and re-
mains helpful and, as you've guessed
by now, [ love my Jeep!™ 21

POPULAR MECHANICS ® C:CTOSER 1984



Radio Shack’s Advanced Technology
Radar Detector Brings Satellite
Engineering Down to Earth

The Micronta Road Patrol® XK Superhet is
the first of a whole new generation of radar
detectors. With it you get incredible range, up
to ten times the distance of conventional de-
tectors. And it detects all types of speed radar
from every direction. Around curves. Over
hills. Even from behind you. It's by far the
longest-reaching protection you can get on
the road.

A unique GaAs (gallium ar-
senide) Schottky Barrier Diode

And Micronta's exclusive triple warning
system lets you choose your own alert sig-
nals. Select the flashing caution light and/or
Geiger-type audio alarm. Or you can monitor
signal strength on the sequential LED bar-
graph display. Any way you choose, you'll al-
ways be alerted to speed radar before it's
aware of you.
Come see it today. Our new radar detector
with satellite technology is at a down-to-earth
price, too. Just $199.95. And you

front end makes it all possible. It's
the same advanced tech-

nology that detects a satel-
lite TV picture through over

Thaek

ANDYJL LT, e
TECHNOLOGY
SERIES

LAMD AFFORIARLE T\ﬂﬂ‘

can use your Radio Shack/
CitiLine credit card.

Radio fhaek

25,000 miles of space. Just
think of what it can do for
you on earthbound roads
and highways. !
The XK Superhet is extremely
quiet until an authentic signal is
received, thanks to the most advanced filter
circuit on the market today. Interference
caused by other radar detectors is virtually
eliminated.

A DIVISION OF TANMDY CORPORATION

GET YOUR FREE 1985 CATALOG I
Mail to Radio Shack, Dept. BSA-272,
300 One Tandy Center, Fart Worth, TX 76102 |

Price applhies &l participating Radio Shack swores and dealers.
Mot sold whaers pmhlbl%:d sa may be regulated by state or local laws



NORTHERN HYDRAU LICS

W LOG SPLITTERS

ELBEE?:m NE‘-'*” X : {1572 TON HIGH PROFILE
LOG SPLITTER

ONLY

$869!!!

ltem#& 1110

1y HP Brigns wertical slartng malor wirh 1 GEPM 1
slage pump 3 galon hedrAubse fessruiir, in-1a0k
Baatioen Srainar. iy dulv hiam & slide with grease
' ' I Ferhd' (WHN ship 48 sintes 535 puplru with crdar)
s m s SOMEASSEMBLY REQUIRED

L]
1 21.;2 To N r\ ﬁ‘ ‘ ; i A Dir mnsl pomilar masdel' 11 0000 of fnnee’ T
HOMEOQWNER SPECIAL e s v o e

ONLY e | MORE SPLITTERS!
$749! 4] ) _ YTV TON weroe (L crvr st uehetsrint e 811 B8ome v socn o veo

15% TON ...... 00 i Piodils Splicien Bom #1102, . 0eemsnsnsss
ltem# 1125 J8 165V TON .......véerscal Splttan Ham 8 TR oo eesinnns ot
The Best 17': ton sphtter on (he 15% TON PPl itk Visrteal Splither em 1160, ..
market' Nesignad for easy paration and 24% TOM ......00 ;o Prodils Salilier ibsm 81 182, 0vweesnnas
minamal sanace 25000 ibs of splithing lnree Powearad 24V TON ......iVé0w &l Bpbiten lem 81167, .. eeeaeeeeee 0Ny 31895
by & & HP engine with 17 GFM 2 slage cast iron pumn 24V TON ___.. High Prodile Saldten Hom 21 180
(Wil ship 45 siates 885 Cal . Oregon & Washington. 888 Pragald with ardar) (s rranl Tarvitos Sesii 1 iivers & 14 T

LOG SPLITTER PARTS CHAIN SAW SHARPENER

11 Gal. 2 Stags Pump 109
Ethn w1k e T R 0 $ Lightweight and powerful, reaches

A T T $127 | 14000 RPM, powered by 12 volt bat-
16 Gal, 2 Stage Pump $1 57 |teY iMot included) Durable ball thrust

i i S ot 300 bearing for long life!
22 Gallon Pump $247 (Wil ship 48 states lor 8321

s sk 90 HP o lurger motor @ 1017

® Standard Control Valve @ 4 3 o | Item3# 15081....Lists for $24.95....Only 16.75

Rankf am i bl wade #3000

Datani Valve
Rridaradesi e S e - GG K0 CHIMNEY
7 High: §"Desh Wedos $23 CLEANERS
jasima @ BORD
Hydraulic Filter i .
T 20 palan/min & 4020 $12.95 These cleanars are designedto provide the

34"x 24" 1% "Welded Cylinder J7 o Ly .
Ham EAOGETE $1 33,50 ! bestand least expensive method for clean-
4"k 24" 2"Welded Cylinder s-l 1 5 f ing the inner walls of chimneys where soot

m L L ol and other deposits accumulate.
L§ = B
Sknp wl 100 Ins Hema SWE574 5222 1 ThESE EIEEHEFS L|$t rﬂl 532'5':"

Item# Typa Fits SALE.PRICE
HOMELITE XL-14 CHAIN SAW

Two cycle, 1.6 cubicinch, aute-chain oiling,

solid state ignition, 14" bar. You can't find a

saw of this quality at a price like this!

ltem# Shwi List Sale.Price

1920 12Lbs 518995 $114.00
MANY SIZES & MODELS AVAILABLE!!!

hain L . R e
‘Eir:agsgr':dﬁj"ghigpergr?aﬁ?avaiiable USE COU PO N E ounlcAlalog

in %" pitch, with 050 (72DP10) & .058

omamemousrmes@  (73DP10) gauge. Please specify length AT RI G HT , é

1540 Round 611" §:21.50

1541 Square B-11" ’.p 50

1542 Rectangular Bx10"7x11" 8292
Bx12"8x13" )

10x14"
Wil ahip 48 siates for §3_806)

_-\_.

i

Il.l__ll_

on your order.
LTl FOR YOUR
ALL SIZES 1952 147" 058 10.75

For Chisal Chain add $2.00 per loop




DISCOUNT PARTS & EQUIPMENT

PRICES GOOD THRU OCTOBER 31, 1984!

|

GAS ENGINES

{(Horizontal)

5 HP Tecumseh %" shalt #68051..

5 HP Briggs %" shaft #6053

8 HP Tecumseh cast iron sleeve #6081 . .. 5186
10 HP Tecumseh cast iron sleeve #6010 §224
10HP Tecumseh 1" shaft electricstart #60101 .... $269

d to 20 HP Horizontal & Vertical available at discount pricas!

{ingludas Fanders!)

Complate road ready kit
Easy assembly wilh basic
Iools. Load capacity 1080
Lbs. Bed size 407 x 48"
overall width 46"
Itam #12542
List $279

Sale $165

(Wil i 4B alales lod T25)

GENERATORS

4000 Watt
8 HP Briggs, 33 amps @120 volts. 166
amps @240 volts, Item # 16402

i Sale Price 5485
5000 Watt

s, 42 amps @120 volts, 21
amps @240 volts. ltem # 16404
List$1124.......Sale Price $699
Electric slarl available lor bolth models

Wl shap 48 states jor 345)

LEATHER PALM WORK GLOVE
tem #1700 .. SUPER SALE PRICE

Only $2.50/pr
$24.60/dz

Constructed of pol thﬂenn.ﬁa! proof grommaets

evary three feat

ITEM SIZE
1770 GX8
1771 BX10
1772
1774
1776

ill maat rest oF rodlchaw.
WT.

3 Lbs
4 Lbs
4 Lbs
11 Lbs
23 Lbs

AIR COMPRESSORS

Campbell Hausfeld Power Pro Air Compressors

Cowmiesy fomphete with 15 le@ ol s Bose and tre chack
e L I e 1HP

iy il  ghangdags J 3 Twan g Tmmm

M sl i gal A0 Gigd

TR ] 1 128 P51
SCFRA s al) PR AT T ik q7

SCEM 0 PR 10 h T TH

1 2 2any
15053 15053

15% Im 166 Lbs

L Priuw bl fha o -_SEQ-Q

Our Discount Frise S180.00 $270.00 M08 347200

5 Hp., 60 Gallon Vertical Air Comprassor,
List 1160.00 Item# 15954 5599.95

We also carry air tools & accessories.

2000 Ciher sices avallable
5000

1 HiF
.-' Twin
Tark %ip B R ogal

Mg Prassarr W P

Viillags
LT T

115 145+ W
15949 15951

Shagy Wi (SN 10 Tbw

Hydraullc:

W Ship UPS. Bus o¢ Truck

@ Leg Spiivars & Py

& Air Compressoss and Tooky
¥ Gan Engings and Gessrpin
@ Trailws Pary and Tasps

& Lawn and Garden Powser Produris

In MN 812-8894-8310

Northern ==

.-hu'ﬁ-nnt!-

B01 East Clil Road, Box 1219, Burnsville, MN 55337
Call our order dept. at 1-800-533-5545

Folding Utility Trailer

Designed forconsumerand commercial use. Takesafull 1000 b
load. Foldstoacompact 5' 3" widlh, B height, 2" depth. Tilting bed
Heavy-duty 13 gauge steel frame with baked on enamel finish
Stop and turn signals with red reflector included.

{Some Assembly Requinsd)

Item# 1257..

..$269.95

|Wi|l ship 48 states s-w}

TRAILER
COUPLERS

ftam# 1281
2 7T 6 channel, lits 27 ball. 5000 Ib. capacity
(TET I T ) | Pr—" .$16.90

HIGH SPEED TRAILER
WHEELS AND TIRES
Fils all 4 hiole boal and snow-
maohile tralers’ SALEY

item& Sge Py Cap
1211 480:8 4 580
1292 &TOsB & 715 B33.00 #8322.00
1218 480w 2 Tan E36.00 $29.00

{OTHER SIZES AVAILABLE]

Price Tire.Only
§19.85 851550

TRAILER
WHEELS

4 hole or § hale are interchangeabdes wilh
negrly all standard irallers. All include valve

systom
ONL YL 2/
N Y 1% inchk

“>8$11.50 S
.'--"-a-b,-l._.ﬂ WA _J"-q

HIGH SPEED

HUB & SPINDLE SET

2000 b capacity, Sel X MY \
has 4" bolt circle, 4 hole, =

2 hube, 2 spindies, dust

caps. tapered beanngs,

lug bolts and cotter pina

B

— 1} - '
S
A AILER SPRINGS
Nem#e Capac Springs  Leals  Pricespr
1250 10O0L e 2 2 522 00
1281 2000 s 2 a 824,00
1252 J000L b 2 3 827.00
1253 48001 bs 2 4 $29.00
Singla Spring Snackls 1ame i 388,51 0,00/ sst

OHIIEI’I Tﬂl.l. FHEE 1-800-533-5545

ME“ To: Morthern

Hydraulics

1 E. Clit Rd.
Box 1219
Bumsville, MM

| Please rush me my FREE
L Discount Catalog!

Send for fl'li l:ltllb' or Il-mi SE.OD ll'ld H“in catalog
-ml splitter design bookiet.

MName
Address
City

Zip

Use your Masiercard or Visa

e et g




A liner installed in your
chimney can promote
combustion and reduce
creosote buildup.

BY MARK McCAIN

ere are two reasons for installing a

new chimney liner: First, chimneys
deteriorate as they age. Operation may
become inefficient, if not dangerous.
Especially in cases where a chimney
was not originally lined, installing a
liner can be a more practical, economi-
cal alternative to rebuilding a chimney.
Second, if you plan to hook up a wood
stove 1o a chimney—Ilined or unlined—
that was formerly used to vent a fire-
place, you can improve draft and reduce
creosote buildup by installing a liner of
the same size as the stove's rear vent.
There are three types of flue liners to
choose from: clay flue tiles, stainless-
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INSTALLING CLAY
FLUE TILES

steel pipe and poured in place refrac-
tory cement.

At about $5 per foot, clay tile can’t be
beat for economy. The fire-hardened
terra-cotta tiles are available with aper-
tures in several standard sizes, usually
in 2-ft. lengths. Clay tiles work wall
only in straight chimneys and can be
awlkward for homeowners to install.

Stainless-steel pipe is manufactured
in rigid sections which work well in
straight chimneys, and flexible coils can
be snaked through chimneys with
bends. Two people can usually install a
stainless-steel liner in a day for about
$10 a foot. Expect to lay out an addition-

al $150 for a rain cap, tees and other
essentials. Since stainless steel pipe
neads to extend down from the roof
only as far as the appliance it serves, it
can be a real moneysaver if you're
installing a stove on an upper floor.
Newver substitute galvanized stovepipe
for stainless steel when lining a chim-
ney.

The third option is having a molded
concrete liner installed by a contractor.
Costs vary from £25 to $60 a foot. One
methoed involves inserting an inflated
tube down the entire length of the
chimney and pouring cement slurry
around it. After the slurry hardens, the
tube is removed, leaving a round or oval
flue. Another method for molding a flue
involves dumping a putty-like mixture
into the existing flue and cranking a
vibrating cone up through the passage
from the bottom to compact the materi-
al. The resulting flue is coated with
glaze.

Both molding methods can produce a
continuous, wall-insulated flue, but the
training and skill of contractors vary
widely. Royal Edwards, technical direc-
tor of the National Chimney Sweep
Guild, says, "You should ask (your
contractor) a lot of gquestions first, for
instance, ‘How do you ensure adequate
wall thickness throughout the flue?’ At
every bend, the contractor should break
open the chimney to make sure the liner
is well positioned. He's flying by the
seat of his pants if he does anything
else.”

Inspect your chimney
Inspect your chimney carefully be-
fore selecting any lining method. A
molded liner will strengthen a chimney,
but deteriorated sections may be dis-
placed by pressure during installation.
(Flease tum to page 172)
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Complete trailer kits,

parts, and accessories...
Build-it-yo
with the Trailer Works.

urself

e are now offering the world's

largest selection of build-it-
yourself utility, boat, motorcycle,
snowmobile, car transport, and horse
trailers. We've got a complete line
of trailer parts, accessories, plans,
and even a comprehensive Build-It-
Yourself Trailer Manual. Whether
yvou're planning on building a kit, or
a complete trailer from the ground
up, we can help. We're the build-it-
yourself trailer company...we're the
Trailer Works.

ent Torsional Systems eliminates
the need for costly leaf spring suspension.

Trailer Works bulld-it-
yourself trailer kits.

The Trailer Works manufactures
the most complete line of build-it-
yourself trailer kits available any-
where. You can choose from over
22 different models of utility
trailers, ranging in size from a

4 x 3 all the way up to an 86" x 53";
12 different boat trailers, including
everything from a hand launcher to
a 14' x 5 version capable of
handling an 18' boat with a 7' beam.
We've got motorcycle trailers,
snowmobile trailers, car transport
trailers, horse trailers, and more.

Trailer Works parts
and accessories.

And if you want to do-it-yourself
from scratch, we've got parts and
accessories for every size and type
trailer imaginable. Building from
our patented Indespension®
Suspensions, a revolutionary
approach to trailer systems
employing independent rubber
torsional suspensions. We've got
chassis and brakes, lighting
packages and fenders, couplers,
cables, rollers and pads, ladder

racks, jockey wheels, nuts, bolts,
and clamps. And that's not all!

Trailer Works plans.

In addition to stocking everything
you need to build your own trailer,
the Trailer Works has a complete
inventory of trailer plans and
assembly instructions designed to
assist you at each stage in the
assembly process. Detailing
everything you need to know to
build a Trailer Works kit, or even
fabricate your own chassis, the
Trailer Works has the answers with
copyrighted material developed
specifically for the do-it-yourselfer.

Build-it-yourself
with the Trailer Works.

If you're thinking of building your
own trailer, you need to talk to the
Trailer Works. ..today. Send in $3.95,
and we'll rush you a copy of our
Build-It-Yourself Trailer Manual.

It's a 100 page book detailing
everything you need to
know to build, own,
and operate a trailer.
And if you write us
today, we'll include
a coupon worth
$3.95 off your
first order.

oy

the bulld-it-yourself traller company.

|
i
i

Please rush me a copy of the Trailer Works
Build-It-Yoursell Trailer Manual

U Check or money order for §3.95 enclosed.
01 Please charge to my MasterCard! Visa

Account # _ Exp. Date __

Signature

Address .
City State
Mail to: The Trailer Works
Department 103, L0, Box 39164
Detroit, Michigan 48239

Zip

-
|
|
|
|
|
I
I
MName
1
|
|
|
]




HOW TO PUT A NEW FLUE IN AN OLD CHIMNEY
{(Continued from page 170}

leaks and traces of overheating in struc- out door and directing it upward on a

Mo liner will save a crumbling chimney. tural members adjacent to the chim- sunny day.
Start your inspection in the base- ney. You should look for bends, narrow If you plan to install a clay or stain-
ment. Check for cracks, missing mortar, sections and protruding bricks by in-  less-steel liner yourself, first ascertain
crumbling and loose bricks, creosote serting a mirror through the flue clean- whether it will fit. Secure a rope to a

Inspect clay flue tiles before - All Cut holes in tiles that will align with clean-  Metal arms of Chimney Tile Aligner tool are
the tiles that you select hawve identi- out and thimbles using masonry-cutting  slipped inside tile. Outward pressure of arms
cal inside dimensions and should be free of  blade. Dimensions of cleanout door frame  holds tile as it is lowered. A sharp tug on
any warps and cracks. and thimble diameter determine cutouts. rope releases the tool

A

The first tile, precut with a hole for the
cdeanout, & lowered into a wet concrete
bed at base of chimney. The scaffold is from
CTA Corp. (See manufacturers list.)
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1 SUBURBAN

liner section (or a weighted can of the sonry cement in addition to the tiles |

same siza) and lower it down the chim- themselves. Choose the flue tiles care- | GARDENERS.'

ney. It should reach the chimney base fully. It is not unusual to pick through a

unimpeded. Measure the length of the stack to find tiles varying in inside At Last!
rope usad to lower the can to estimate dimensions by as much as 'z in. Choose

theinsice imensions o chechimney o of cracks and warping. setorevousart | | A SIAI Tiller

both the top and bottom. Draw a dia- installing tiles, close off any unused
gram of the chimney and show it to a stovepipe openings with bricks and That work,S!
chimney sweep or mason. Ask a build- mortar. n g

i Tl -

ing inspector about local regulations If you're installing a wood stove in a - ekl Tt —

and inspection requirements. new location, you'll need to install a “Fir _-*""1"=
thimbie—a heavy-gauge stee] pipe that ;

Installing a clay tile liner leads through the chimney wall into the

To install a clay liner, you will need liner. After deciding on the thimble
premixed refractory cement and ma- location, cut through the wall finish |
material in the
ared and use a
hammer and cold |
chisel to break out

~ enough bricks to | AN
LIMER FITS accommodate the | r
THROWUIGH STEEL thimble, Also | » i
%ﬂ%mm break into the | ’ B
chimn in an ;
Srasma Dlaces where in. | | Forgetabout big, clumsy,
3.2 ; nk-you-along tillers ...
7] INSTALLING A ternal repairs are mmﬁu #
RIGID STAINLESS- necessary  and | |y Mantis tills and weeds a sensible
STEEL LINER where you must | | gu gn wide (not 20" or more like big
bstruc- . - . ;
it tillers). Mantis wmgmuust 20 Ibs.
1 PIFE SECTIONS Hons Or create an (not 200 to 300 Ibs.). Mantis' engine
wi LOW/ERED BY opening for a is 80 durable we give you a [ifetime
ROPE cleanout door. replacement agreement. The secret
Using a circular saw equipped witha | | is speed. Mantis' 36 “tine teeth”
masonry-cutting carborundum wheel, | | Spin at 240 RPM (twice the speed of
i (Pisase tumn to page 174) big tillers)! As a result, Mantis’ tines
& C e T MY go through tough soil like a chain
T ] e saw goes through wood. No jerking
I T | ... o yanking you along ... and
Mantis turns on a dime!
F——EXISTING CHIMNEY Mantis also has a variety of useful
attachments. Tiller. Cultivator. Fur-
ety bpeipas 8 e rower. Edger. Lawn Aerator. Lawn
d WITH DLCT TAPE De-Thatcher. Hedge Trimmer.
: ﬁst of ajil,l Man;‘i]s costs al fraction of
A ] FnvAL cONNECTION at you'll pay for a big tiller.
MADE HERE Put the fun back in ?nm'uﬂfng! Join
STOVEPIPE TEES the move to Mantis
e 4 Reasons to Buy in October
EASIER THAN 1) Beatthe upcoming priceincrease
ELBOWS 2) New 1985 models with electronic
ignition now ready
m%w&m 3) Turn your garden into a "livin
MORTARED BACK IN l::Dﬂ:pO@i pile" for super-rich soil
PLACE [SEE DETAIL) next season
Bl Ji ) L 4) Lastchancetogeta FREE$41.00
b7Z ______ Border Edger!
[ | OLD STOVEPIPE
T e OCTOBER BONUS:
= OVER FREE $41.00 EDGER
H ] / Mantis Manufacturing Co,
| | 1458 County Lie i Dogt. 548 |
I / STOVE CONMNECTION l Huntingdon Valley, PA 1
=l \ ] Please RUSH ma more information on I
- BOTTOM TEE [FOR CLEAN- :
a CAP oUT) SU WEIGHT the Mantis Tiller’Culivator and FREE Edger!
o OF LINER DURING ' l
= \MT.HLI.ATJL‘JN 5
s . " Astandard Installation of a | i |
" OPTIONAL BASE PLATE " stainlesssteel  liner re- Address —
= IF POURING INSULATION quires components shown I -
= above: Raincap Is attached to rigld section | | City I
e - - fitted to tee, thimble and base cap. Individ- State 7
Sl Bt s R 2| ual rigid sections are aiso shown [right]. L__ g
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" T own compuler repair
Py mmnmh.

. Start making money in slectronics

Mo nisad o quit your job, changs your daily routing or take

umﬁmgml responsibilties, And you don

LEARN

COMPUTER
REPAIR

Train at home in tims.. ..
Mo previous nebded
Sales of small computers ane
umn ovar a billion doliars &
ar. I's why a whola new
usiness is starting up—
devoted entiredy to small com-
puler repair. And righl now is
tha time 1o get in on the
ﬂ,rmnd lipor—aither working
r someana alse or in your

wasts
wng From class becauss T'u-u train al homs in
5 time. The |CS Microcomputer

epair Course is deaigned for

—peopie with no previ-
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Increases Heat Output by 500%
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while saving on your heating bills because
with Hearth-sid Il * youdon't need 1o sacrilice
your lireplace's appearance of the delight of
an open fire to be energy efficient

For Free Information. Write or Call:

Thermalite DepL PM, 120 Holiday Ct.
Franklin, Tn. 37064

Mationwide Toll Free: 1-800-431-1953

M.Y. Only: 1-800-942-1935

NEW FLUE IN AN OLD CHIMNEY

(Continued from page 173)

cut a rectangular hole in the tile that
will line up with the cleanout door. To
make a circle cut for a thimble,first
scribe the shape. Bore a series of holes
on the scribe line with a masonry bit.
Remove the cutout with a masonry
chisel and hammer.

Tiles are lowered into the chimney
from the top. A simple device that you
can make for lowering tiles is shown on
the first page of this article. To remove
the device from a tile that has been
lowered into place, strike the block with
a long rod and pull the block back up the
chimney. Retrieve the shingles from the
bottom cleanout,

You may wish to buy or rent more
efficient tools such as the Chimney Tila
Aligner, (see top, right photo on page
172) or the Acu-Set tile lining tool
which has a pneumatic clamp. The
Chimney Tile Aligner costs $196 post-
paid from the manufacturer. The Acu-
Set sells for about $550 and requires a
compressor. (See the supplier list at the
end of the story.)

Before lowering each tile, butter up
the top edges with refractory cement.
The first tile is lowered onto a wet bed
of masonry cement at the chimney
base. Lower the tiles gently. If a tile
catches as it's being lowered, haul it
back up and try lowering it from a
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different side of the chimney. Have a
high-wattage lamp at the base of the
chimney and inspect the joint of each
freshly seated tile.

Tiles and mortar must create a con-
tinuous airtight seal. After a tile is in
place, use a trowel or wire loop on a
stick to smooth the interior of the joint
to discourage creosote buildup. Make
necessary corrections before continu-
ing. This may require breaking into the
chimney wall for access. Be sure to
insert the tile precut for the thimbla at
the right point.

If there are more than 2 in. of space
between the liner and the chimney
walls, install lateral supports. A good
way to improvise supports is to baolt
metal studs end to end and jam them
into the space around the flue. Never
cement tiles directly to the chimney
walls. They must be able to expand and
contract independently. When all tiles
are in place, mortar the cleanout door
frame and thimble into place. Finish off
the chimney top with a masonry cement
crown (wash) sloped to the outside for

drainage.

Stainless-steel liner

Stainless-steel liners are available in
many different designs. Generally
speaking, stainless steel is easiar to
work with than clay tile and more likely
to withstand the intense heat of a
chimney fire. No universally accepted
standards have been developed for
stainless-steel liners, however, so shop
for a brand whose maker substantiates
performance claims with independent
lab test results.

Types of stainless-steel liners differ
according to the composition of the
material used (indicated by a number in
the metallurgical industry's 300 series),
the wall thickness and rigidity or flexi-
bility characteristics. Three types of
flexible liners are as follows:

B Type 304, or heavy flex, looks like
oversized flexible metal electrical con-
duit. It sells for $20 to $30 a foot in colls
up to 50-ft. long. It bends easily and can
be cut with a hacksaw. Manufacturers’
warranties range from 5 to 10 years.
B Type 316, or light flex, resembles
clothes dryer vent hose. With much
thinner walls than heavy flex, it punc-
tures and tears much more easily. It can
be cut with & pocket knife and bends
readily. Light flex sells at about half the
price of heavy flex. One manufacturer,
Z-Flex, offers a five-year limited war-
ranty.

B Type 321, sold only under the Ven-
tinox name, is made of cormugated
stainless steel rolled in & spiral and
bound with welds. It comes in straight
20-ft. sections for about $20 a foot and
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carries a 10-year limited warranty.

Type 321 is difficult to work with and
recommended only for pros.

Rigid pipe is available in 4- w0 9-in.
diameters for $6 to $15 a foot. Most
professionals favor 24-gauge or heavier
Type 304 rigid stainless-steel liners.
With regular cleaning, a Type 304 rigid
flue should last 20 years or more with a
wood stove.

Rigid stainless-steel liner

Rigid liners are designed for straight
chimneys. Order enough sections to
make the flue extend at least 7 in. above
the chimney with 2-in. overlap at the
joints. Start installation by chiseling
holes in the chimney walls for tees to
connect to each heating appliance the
flue will service. Add a tee (not an
elbow) at the bottom of the flue to
provide a cleanout. Cover the bottom
and wall opening of the cleanout tee
with caps. Join as many pipe sections as
you need for each run between tees
before lowering them into the chimney.
Joints should be fitted so that an upper
section fits inside the one below it. Most
brands require three screws at each
joint, although some merely snap to-
gether.

Loop a rope around the bottom of
each run of pipe and secure it with duct
tape. Lower the pipe down the chim-
ney. Get a helper to make connections
to the tees. If the chimney is much
larger than the liner, spacer rings, avail-
able at your stove shop, should be used
to stabilize the flus.

Artach a rain cap to the top of the
flue. If possible, seal the chimney
around the flue with a coverplate to
keep out rain and improve efficiency.
The coverplate should be a little loose
around the flue pipe to allow the heated
flue to expand freely. Finally, seal
around all tees with bricks and mortar.
Wait at least two days before using the
chimney.

Installing flexible liners

Flexible liners can be snaked down
through chimneys that have twists and
turns. First, chisel holes through the
chimney walls for any tee connections
that may be required. Also, remove
bricks at turns in the chimney so you
can gain access.

If you need a tee at any but the lowest
point of the chimney, use the type with
a removable snout. Carefully measura
from the top of the chimney to the hole
for any intermediate tee and attach a
measured length of pipe to each side of
the tee's vertical section. Butter up each
flexible pipe connection with refractory
cement. Then, secure the connection
with stainless steel screws or, in the
case of light flex, nuts and bolts. The
fewer connections the bettar,

Tie a rope to the bottom of the pipe
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and remove the snouts of the tees, Feed
the pipe into the chimney as a helper
below tugs gently on the rope. Wedge
masonry spacers betwean the liner and
the chimney walls to maintain at least
1-in, clearance. Fasten the lower end of
the pipe to a tee. If you're venting a
stove through a fireplace, pull the liner
through a custom-cut plate mounted
wheare the damper normally sits when
closed. Hook up the snouts to any
intermediate tees and seal around them
with bricks and mortar. Also seal other
openings you may have made to insert
spacers.

The chimney cavity around light flex
can be filled with noncombustible insu-
lation such as vermiculite, if suggested
by the liner maker. However, the pros
and cons of insulating are still being
debated by professional installers.
Many installers also insulate around
heavy flex to keep the flue warm so it
operates at peak efficiency. If your liner
extends only part way down your chim-
ney, seal off the area below the flue
with a steel plate cemented into place
before insulating.

Leveal off insulation 2 in. below the
chimney top and fill the remainder with
masonry cement. Attach the top of
flexible pipe to a chimney collar, sloping
mortar away from the collar, and slip on
a rain cap.

Whether it's clay, steel or cement, a
liner makes safety sense when you
decide to hook up a wood stove. Without
a liner, creosote can cling to bricks,
cracks and weak mortar. Once the creo-
sote starts to bumn, getting it in hand
becomes a major problem. While a flue
liner doesn't eliminate chimney fires, it
certainly reduces the odds. ™

American Boa Inc., 200 Jay 51.. Albany, N.Y. 12210
(MType 321 fesxdbla)

Columbia A Flex, Box 48, Ghent, N.Y. 12075 (Type
316 Mexibla)

Condansation Engineering Corp., Vigoliner Chimney
Diw., 3511 West Potomac Ave., Chicago, T, 80851
(rigid and porcelain-coated)

Products, Bax 664, Fairfield,
lowea 52556 (rigid and Type 304 fsdble)

Mirror Patented Stowe Pipe Co., Drawer A, Bloom-
fiald, Conn. 08002 (rigid and Type 304 Aexible)
M?TEmw Products, RD &, Marion, Wis, 54850

{sguaare rigdd)

Sleepy Hollow Chimney Sweeps & Supply Lid., 22
Fire Island Ave., Babylon, MY, 11702 I."l‘m 04
flaxibia)

Z-Flex Inc., Box 4035, Manchester, N.H. (3108

liners

Poured
American Chimney Lining Systems lnc., 787 Chyde
Park 5.W., Byron Center, Mich. 45315
National Supaflu Systems Inc, Box 280, Central
Bridge, N.Y. 12035
Thermocrete Chimney Lining Inc., Box 118, Stowa,
V. 06E72
Two-loyer molded Hner
Ave., Sioux Falls, 5.D. 57104
Flue-tile linkng vools
CTA Corp., 208 West Broadway. Gardner, Mass.
01440 (Chimnay Tile Alignar)
Marzes's Chimney Sweap Suppliers, RFD 1, Box
1245, Rockland, Me. 04841 (Acu-5et)
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SALE!

Entire 21-Piece Set of

Old-Fashioned

Christmas
Ornaments

Nationally
Advertised
At

Your
Price
Only

$395

Hard to believe, but true!

During its fabulous Pre-Christmas Sale, the
giant multi-million dollar New York firm of
Abernathy & Closther will distribute its most
expensive set of holiday decorations—the
famous Old Fashioned Christmas Ornament
Set nationally advertised at $19.95—for the astonish-
ing Pre-Christmas Sale price of only $3.95 per
set to every reader who mails this ad to the
company before Midnight, December 25, 1984.

This original Pre-Christmas Sale ad must
accompany your request. Copies or
photostats are not acceptable.

*This is the same famous Old Fashioned
Christmas Ornament Set advertised by others in
leading media for $19.95. And well worth the
price—for it is the best-selling, most expensive
Christmas Ornament Set ever sold by this giant
New York firm. But the entire set is yours for
only $3.95 during this Pre-Christmas Sale. You
save $16.00—a full 80% off the nationally
advertised price!

You get the entire set of 21 delightful miniatures.
Each piece is different and hand-painted in
colorful detail. Jolly Santas and roly-poly
snowmen, toy wooden soldiers, cuddly bears and
animals, merry-go-rounds, sleds, cuckoo clocks,

PRE-CHRISTMAS

and much more. Not cheap plastic but rich
natural wood, hand-crafted with the loving old
fashioned skill you hardly see anymore.

These valuable Christmas Sets will not be sold
at this price by the company in any store. There
is a limit of two (2) sets per address at this price,
but requests mailed early enough (before Dec.
17) may request up to seven sets.

Mail this original printed ad together with your
name and address and $3.95 for each set. Add
only $2 shipping and handling no matter how
many sets you are requesting. Mail to:
Abernathy & Closther, Christmas Ornament
Offer, Dept. 114-16, Box 1789, Hicksville, NY
11802. (A24900)

£ 1984 Abernathy B Closthes



WORTH WRITING FOR

LOOKING FOR IDEAS ON CAR CARE, TOOLS, LEISURE, HOME IMPROVEMENTS
& MORE? CHECK THESE LISTINGS. THEN USE THE COUPON BELOW,

885 RACING FASHIONS _ o
12-page, full-color catalog from the Racing Shop features an exciling
collection of hats, jackets and shirts geared (o auto racing buffs, Fea-
turing Copenhagen, Skoal and Skoal Bandits logo. Also, photos of
famous drivers. $1.00

886 CAR COLLECTOR'S CATALOG

32-page catalog from Kanter Auto Products contains every car resto-
ration need. Eve Ir? from carpet to upholstery . . . tires 10 shock
absorbers. Paris for all models 1935-1980. Free

887 VALUABLE PROTECTION

8-page, full-color brochure from Cannon Safe, shows how you can help
increase security. Its hard steel construction protects your valuables
from damage and thefl. Fres

888 FABULOUS FLOOR CARE

12-page illustrated brochure from Bruce Wood Floor Care Products
provi complete wood floor care tips. Information on daily cleaning,
spol removal and refinishing. Suggestions for products best suited for
your floor, Free

B89 THE FOUNDATION OF INSULATION

If the foundation of your home isn't Insulated, you may be losing heat
and money. Brochure from Insul-Guard discusses the advantages and
savings produced by do-it-yourself installation of exterior foundation
insulation. Free -

890 GET THE PICTURE?

Three brochures from Valscol Enterprises focus on the world of satellite
antenna systems. Includes model descriptions, installation instructions
and operation specifications. Free

881 YOU CONDUIT

FrameMaker clgnps fraom Bullseye Products join sections of ordinary
Yeinch electic® conduit to construct frameworks for greenhouses,
awnings, TV anlenna towers, etc. Wrenches and hacksaw are gnly
tools needad and adjustable angle clamps eliminate ube bending, Bro-
chure free,

892 LOCK, STOCK AND BARREL

A handy colorful wall chart with information on how differences in pad-
locks make them suited to specilic securly or safety applications.
Includes interesting cut away diagram of padlock construction.
Answers spacific questions about using padiocks. 50¢

893 NEW WAY TO REMEMBER

A unique approach to memory improvement is provided by this easy-
lo-read, easy-to-apply book entitied INSTANT MEMORY . Uses natural
ability of your mind to recall . . . no word association. Introductory infor-
mation. Free

894 LIFE-SAVING SIGNALS

8-page catalog from Sigma Scientific descnbes their survival systems,
Sl%nﬂls and complete kits for mountaineering, aviation, marine and
wilderness enthusiasts. Includes U.5. Coast Guard approved Skyblaz-
er ® aerial flare and special offer of up to $15.00 off first order.
Free

895 SWEET DREAMS

Build PM’s platform bed. The raised design of this sleeper combines
the look of luxury with down-to-eanh practicality. Roll-out under-bed
drawers turn wasled space into useful storage. Movabie night tables
hook on side rails. Includes instructions for king and single sizes. Com-
plete plans and malerials list for only $7.95.

896 FLOOR DECOR ;

8-page booklet from Bruce Hardwood Floors includes over a dozen
color photographs of the varieties of wood floors available, tips on prop-
er care of wood flooring, and a questionnaire for the consumer (o hil out
to help the Bruce dealer determine which of the over 70 Bruce Floors
will best suil the buyer's decor and budget. Free

897 DO-IT-YOURSELF GEOTHERMAL HEATING

Geothermal heating'cooling systems may save you up 1o 70% on your
yearly energy bllls. Save even more by installing one yourself. B ure
on American Energy Products’ exclusive “do-it-yoursell” system.
§1.00

898 KNIFE KNOW-HOW :

16-page, informative booklet from Buck Knives shows how to sharpen
a knife, field-dress a deer, skinfillet fish. Also includes safety tech-
nigues and much more. Free

899 DO-IT-YOURSELF LIBRARY

Carbook's 32-page catalog of do-it-yourself books covers virlually
evarything of interest o people who enjoy working with their hands.
Ower 1,000 titles, ranging from cars and trucks to aircraft and boats . . .
woadworking and metalworking 1o elecironics and computers. $1.00

800 KEEPING DIESELS HAPPY

Tips on keeping your diesel car, pick-up or van in tip-top running con-
dition. Describes diesel operation and proper fuel and lubrication selec-
tion. From Kendall. Free

801 BEAT THE HEAT

Full-color brochure from Phiter Wire Products tells how SunScreen
solar screen helps block up to 70% of the sun's heat. Do-it-yourseil
installation. Free

802 FASCINATING APPROACH TO TIME AND TEMPERATURE
Computemp 3 is a unique digital thermometerclock, Features include
conftinuously allemnating LE diﬂElEjl‘.. I'u'lgl'u'lm-t lemperature MEmary,
lime and temperature alarms. From RODCO Products. Brochure
Fres.

803 QUICK AND EASY HOUSE PAINTING

An infermative new brochure from Wagner identifies commaon painting
problems and the correct solutions. Topics discussed in the 20-page,
illustrated brochure includa surface preparation technigues, safety tips,
paint selection advice and other hints. Fres .

804 INCREASE ENGINE POWER

Knocks. Pings. Sialling. Slow starts. Hesitation. Poor performance.
Fact-filled brochure from 1044 Octane Boost explaing some of the
common culprits of poor engine performance. What causes them and
whal you can do to prevent them, 50¢

805 WONDERFUL WOOD FINISHES

8-page, 4-color booklet from Watco-Dennis shows how (o craate pro-
fessional finishes the first time with all types of wood. Watco Danish Oil
seals, primes, finishes, hardens, protects, beautifies and penelrales
... in one application. No pre-staining needed, Free

906 COMPUTER CABINET

Do-it-yoursell instructions for buliding a home workstation for your
state-ol-the-art computer system. This three-piece desk design helps
keep everything organized and gives you plenty of room o work, Gom-
plete plans and material list . . . $6.95.
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TUNE UP YOUR OIL BURNER
{Continued from page 58)

fired fumaces are conceptually simple.
Fuel is pumped at high pressure through
a nozzle that atomizes it. A combustion
air fan, which is usually run by the same
motor as the pump, provides a continual
streamn of swirling air around the nozzle
port.

The fuel-air mixture is ignited by an
arc between electrodes mounted near the
nozzle. The flame bums inside a clay
crock which gets red hot. Heat radiates
and convects to the inside walls of a
metal heat exchanger. A fan at the
bottom of the fumace cabinet draws in
cool house air and forces it over the heat
exchanger fins. From there, the warm air
circulates throughout the house through
a network of ducts.

A limit switch turns off the furnace if,
for some reason, the heat exchanger gets
too hot. A master control unit mounted on
the stack senses whether the flame is
ignited once the fuel pump is activated
and shuts it down if ignition does not
occur after about a minute or so to
prevent a hazardous condition.

Service

Early fall is the best time to tackle
routine maintenance chores on your
furnace. Before you start any service
procedure, trip the breaker or pull the
fuse that controls power to the furnace
circuit. Begin with the bumer assembly.
Disconnect the two fuel lines at the fuel
pump. The burner assembly is usually
mounted with three large nuts. Remove
the top nut last while tightly holding the
burner assembly. If the armored power
cable connected to the burner assembly
is too short to place the burmer in a
convenient spot for disassembly, dis-
connect it at one end. Remove the
screws that hold the burmner support
plate in place and remove the burner
shroud casting. Clean the soot from
these parts with lacquer thinner and a
wire brush. Then paint both with quick-
Caution: Use the thinner and spray paint
outdoors in a well-ventilated area.

Wipe the nozzle tip, electrodes and

Clean soot from burner with wire brush and
solvent. Then spray shroud and plate with
high-temperature aluminum paint.

178

porcelain insulators clean with a sol-
vent-dampened rag. Use two wrenches
to remove the nozzle from the adaptor.
Then unscrew the sintered filter, with-
out crushing it. Clean the filter by
heating it red hot with a propane torch.
The torch will burn off trapped fuel and
tar-like contaminants.

Remove the screw insert from the
nozzle tip. Scak both parts in a jar of
lacquer thinner and scrub them with a
stiff brush. Hold the parts up to a strong
light. The nozzle port and the tiny
grooves of the screw insert should be
perfectly clean. Reassemble the nozzle
and reinstall it in the adaptor.

If you wish to replace the nozzle, note
stampings that indicate mist angle and
the flow rate, With periodic cleanings.
the nozzle could last 20 years or more.

Inspect the tips of the igniter elec-
trodes. If they are rounded, remove the
tips by loosening the setscrews that
hold them in place and grind each
electrode to a sharp point. After rein-
stalling the tips on the bumer, adjust
them to the exact settings recommend-
ed in your owner's manual.

Combustion chamber
Cleaning the combustion chamber is
a dirty job. Wear a quality respirator

during this task, and place a light inside
the combustion chamber. Remove the
wire holding the two halves of the clay
crock together and take them out of the
fumace one at a time. Clean soot and
residues from the crock surfaces.

Remove the disc-shaped flame de-
flector from the top of the chamber
along with the soot tray at the top of the
outlet flue. Using a putty knife, a wire
brush and BO-grit garnet abrasive pa-
per, clean the soot and other residues
from the sides of the combustion cham-
ber. A shop vacuum is handy for remov-
ing the scrapings.

Use a light and a mirror to inspect the
insides of the cleaned combustion
chamber. Look closely for holes in the
heat exchanger. If you have noticed
unpleasant odors around the fumace or
in your home when the heat is on,
suspect a leaky heat exchanger. If you
find any leaks, your furnace is in dan-
gerous condition and should be checked
out by a pro.

Before reassembling the crock and
other chamber parts, clean the outlet
flue. Disconnect the stack from the
outlet near the top of the furnace and
remove as much accumulated residue
as you can by hand. Then, vacuum it
out. Work the hose deep into both sides

BURMER AND ELECTRODES

PORCELAIN
INSLILATOR

The correct electrode settings are critical if the ofl burner s to work properly. Shown above
are the gaps that are required for a 112.000-B.T.U. General Electric oll furnace.
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of the flue. Using a homamade vacuum
cleaner accessory can make this opera-
tion easier.

Before reconnecting the stack, check
the furnace outlet for cracks and corro-
sion. If you find some minor defects,
clean the outlet with solvent and a wire
brush, then lay a bead of refractory
cement around the outlet flue before
joining the stack pipe to the outlet near
the top of the furnace once again.

Restore the cleaned soot tray, flame
deflector and crock. Use aircraft wire to
bind the crock halves together if the old
wire can't be reused. Finally, bolt on the
freshly painted burner support plate
and reinstall the burner.

Ignition transformer
Unscrew the base of the ignition
transformer and fold back the cover to
reveal the terminals. Dust off the termi-
nals and check the secondary circuit
with an ohmmeter. If resistance is infi-
nite, replace the transformer. Also
check the resistance of each terminal to
ground. If your furnace transformer has
no grounded center tap, resistance
should be infinite. If it is a grounded
center-tap unit, resistances should be
equal or infinite between tap and termi-
nals. If that is not the case, it means
some secondary tums are shorted and
the voltage is too low to reliably strike
(Ploase tum to page 180)

BURNER NOZZLE

FLIEL-AIR
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FUEL FLOW

Unscrew nozzie from burner. Clean sintered filter by heating with a torch until red hot.
Clean the screw Insert with lacquer thinner and inspect the passages for blockage.

Add t
ing a pressure gauge [arrow) u:ﬂi:t&a‘lg

f'"“'"““ that helps diagnose various
mprovement ps

problems. Coat gauge nipple threads with
sealant to prevent possible fuel leaks,
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e :

Antidribble solenoid [arrow) Installed in

fuel line leading to nozzie shuts off flow
when thermostat shuts down

igniter. This prevents wasteful fuel trickle

that occurs after pump comes to full stop.

SHOPMASTER TOOLS — 40+ YEARS
OF AMERICAN MADE QUALITY. Tne 26"
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= your shop  the Band saw
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STRUCTION Metal culling

| Band saw, Sanders. Lathe. custom welded Band Saw
blades for all 1oaols, accessoties. plans FREE

CATALOGUE. DIRECT FACTORY SHIPMENTS

| SHOPMASTER TOOLS CORP.

1651 94th Lane M E  Mpis Minhn 554734

A Pamdly Tradition Since 1916
Kuempel Chime

BUILD THE FINEST
We Know Yoo Can Do Ie!

Easy 0 assomble guality Red-i-Kut
Clock kits A variety ol designs
hand made by our Grandlathers in
salid %" cherry, cak or walnul with
beveled glass. Tubular Bell or Rod
movements, Oviginal bronze etchad
dials and hand painied moonwheals
Oir start from scralch
American Classic Plan - $3.00
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or Call
1-B00-328-6445
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Kuempel Chime

Deper: 517, 21195 Minnetonks Bivd.
Excelsior, MM 55331
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wiork and play
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SEE 116 pages of hard-to-find
products to build, restore, refinish

anything of wood! Choose from 14
fime wonds, 109 vencers, 76
wﬁ' ﬁ."l‘{‘ 3 M:::m. Chalr
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pic. moldings. Cane. Lamp paris.

Carving tools. Specialty shop equipment. 100°s
| plans, how-to beoks. 2000 ucts. Send §1 for
Catalog now, Get DOUBLE vour money back!

' CONSTANTINE £s. 1512

2051 Essichester Road, Broax, ™Y, 10461

| Here's %1 for 116-page Wondworkers Catalog

DOUBLE Your money Back!
Get 52 Mail coupon now for dollar
BACK Catalog. We include 52 re-
fund Certificate good on
Ist catalog order!
Namg

Address

CalyStatelp
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THE NEW SUPERIOR
WAY TOCREATE:

Instant Wealth $$
Energy & Mental Power
Success & Happiness
Superior Memory
Sexual Freedom

s Money Making Ideas

ORDER NOW
SUCCESS DEPENDS ONIT!

<on PEAK PERFORMANCE

Can Be Yours!
LEARN THE SECRET

Used by thousands of athletes, doctors,
lawyers and top scientists to achieve

that WINNING EDGE!
PEAK! INSTITUTE OF EXCELLENCE

Developed by noted Bewerly Hills psychologesis,

PERFORMANCE is the fastest, surest, most enjoyable method g lﬁfﬂnﬂﬂ"&‘";‘éﬂ;“' 19
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PEAK PERFORMANCE there iz no limit to what you m:hlimc
produce, invent or discover. PEAK PERFOAMANCE enables; Address
you to achieve financial security, prestige, recognition — andg City __ o e
i1 State Zip

much, much more!
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He saved Easy-to-bulld semi-kit can save you money. Engine is

$1000 completely assembled; frame s welded and painted.

. You just bolt everythin her (using common

You can tool ~. . tools and our 22°x34", fully ilustrated in-
i ', # % struction sheet) and start hauling!

# 16 H.P. or 11 H_P. Briggs & Stratton engine
* Hydraulic disc brakes with parking brake standard.
= Eleciric start standard.

= Automalic transmission with forward and reverse.
= Full, one-guarter ton payload capacity.
= Dumping bed measures 44%"140°x11",
» 4-wheel models with cab also avallable.

Carl Heald, Inc.,

Dept. NZ9, P.0. Box 1148,
Benton Harbor, Michigan 49022

For your FREE ]
color brochure call or write: |
TOLL FREE: 1-800-253-1030; "
in Michigan call 616/849-3400.
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TUNE UP YOUR OIL BURNER
{Continued from page 173)

the arc gap electrodes. The transformer
should be replaced.

Clean the motor externally with a
cloth and mineral spirits. If the motor
has oil holes, put a few drops of house-

| hold oil in each. If there aren’t any oil

holes, the bearings are sealed and the
motor requires no further maintenance,
Remove the pump and the combus-

| tion air fan. Clean the fan blades with

solvent and repaint them with high-
temperature aluminum spray paint.
Check the inlet airflow setting and be

| sure it is set to the manufacturer's

specifications.

If your fuel pump is older than 15
years, it's a good idea to replace it.
Check your pump for leaks around the
shaft seal. If you decide to keep your
pump, remove the capscrews and end
cover. Clean the screen filter with min-
eral spirits, then reassemble and rein-
stall the pump.

If you decide to replace the pump,
you have the option of getting a new or
rebuilt one. Most often, it pays to spring
for a new one. Make sure the part
number on the new pump casting is
identical or equivalent to the number on
the old one. Be sure to ask the salespar-
son to supply a bypass screw which
inserts deep inside the fuel line.

Improve the fuel pump by adding a 0
to 100-psi pressure gauge. With ap-
propriate brass fittings, the gauge can
be screwed into a hole in the pump
that's sealed with a threaded plug. The
gauge will tell you when the pump is

Replace old corroded galvanized flue

with new that are made from
steel sheets. The joints should be sealed with
3M’'s metal repair tape.

POPULAR MECHANICS @ OCTOBER 1984



not operating at the correct pressure
which indicates a fuel-line blockage, a
nonoperative motor or the need for
regulator adjustment.

Another improvement to make is
adding an antidribble solenoid in series
with the nozzle fuel line.

Blow out the fuel lines with com-
pressed air to eliminate possible block-
ages. Make sure no kinks constrict the
flow. If there are, cut out constricted
sections with a tubing cutter and sweat
in new tubing. Install a filter on the
suction fuel line (from the tank) if your
furnace doesn't have one. Attach it to
the line at the fuel pump intake. Clean
the filter rings every two years.

The master control unit is mounted |

on the stack. Remove it and clean the
bhimetal. You may also want to file the
contact points inside the unit.

Clean and inspect the stack carefully,
from the basement up to the roof. If you
find any rust spots, replace the affected
flue pipe sections. Sealing the joints
between sections helps to cut down on
particulate leakage.

Finally, replace the air intake filter.
It's a good practice to tape the seams
around the filter access door to keep
fumes from being drawn in with air.

Fumnace maintenance is definitely not
a fun job. But it's one that will pay off
handsomely in the long run. ™

Irutalllng two ﬂlter: back to back will im-
prove the filtration of Intake air. These
fllters are secured with duct tape to mini-
mize any leakage around the edges.

For maximum efficiency, set pressure to 100
psl with an adjustment screw on pump

regulator. In many models, a protective cap
must be removed to get at screw.
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| HANDMADES FOR THE MAN

1985 Duke
Introductory Sale

You can now build this beautiful $30,000 1939 Jaguar SS-100
reproduction for a fraction of the completed car price. Models, as
seen In major airports, magazines, and television, also include the 1952
MG TD and 1962 Austin Healey. Special incentives on airport displays
and factory demonstrators. Limited Numbers. Buy Now and Save!

Call 1-800-437-4342
toll free for complete infor-
W mation, or send 52 for new
y ; 28-page color catalog.

Classic Roadsters, Ltd.
1617 Main / Fargo, North Dakota 58103

YOU DON'T NEED

CASTRO’S PERMISSION

TO SMOKE CUBAN-SEED HANDMADE CIGARS!

GIFT IDEA!
SEND CIGARS
10 & FRIEND

WHO THOUGHT HE
COULDN'T AFFORD THEM!

I'll send them o you from Tampa, the fine
cigar capital of the word. Sampla the
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saed-leal iobaccos grown and cured the old 5.»;.1 wayy in Honduras
from seed smuggled oul of Cuba., Thoy're mild, lavertis and axtremely salistying

1o the cigar smoker whi's looking hor something new, something better, somathing

axoepiarally lasty, Exports can't tell them from Havana, You won't be abile i aithos, whon

youl iry them. Malural wrapper, i you're ready for 8 iuunously eryoyabhe Smoking eaperknce, ﬂr vzt Furwe,

MY OFFER TO T oot
CIGAR LOVERS

SILyy, ol
’ M
LR Liga
By Mg
MM

¥ oechest, fill i @ il

| momi"é""on CIGAR CO.

Ct., Dapt B271, Box 30303, Tampa, FL 33630
DK TWIth}n‘lEllm Sitver Medallion Sampler urder your money-
back guaraniesa for only $10.80.
Chack fof $10,00 enclosed (Fla, residens atd 5% salss tax)
Amarican

I
s |
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OmniHorizon styling closely mimicks the VU Rabbit. Now Shelby has modified the engine and suspension to compete with the hot VW GTL

PM Drives The

[DODGEE O

NI @[L[H]

Carroll Shelby has turned Chrysler’s plain little commuter car
into a hotrod in sheep’s clothing. It's lots of fun!

BY DANIEL CHARLES ROSS, Detroit Editor

hrysler's Dodge Omni has had a
checkered past. Born as an import
fighter, but unable to excel in that role
due o a higher cost, it nevertheless
gives fair service for a fair price. Sales,
however, never have set the world on
fire because the Omni commuter just
doesn't have much spark.

Dodge’s court magician, Carroll Shei-
by, has now taken the econocar Omni
five-door and turned it into a powerful,
lithe sedan which is just as suitable for
full-throttle trips between zero and 60
as it is for trips between home and the
corner store.

Shelby extracted the plebian 1.6-liter
Four from the Omni and installed the
Shelbyized 2.2-liter Four with a Holley
two-barrel carburetor, thus bumping
the performance figures considerably.
The compression ratio is 9.6 to 1, and
horsepower goes from 64 at 4,800 rpm
to 110 at 5,600. Torque rises from a
staid 87 lb.-ft. at 2,800 rpm to a lusty
129 Ib.-ft. at 3,600.

The difference is startling, Our test
vehicle was spec'd out in what might be
182

called the Road Runner mode—that
is, standard equipment without luxury
and power-operated items to distract
from the fun of driving. The clue to this
car's role in life is hinted at by the
model designation GLH. GLH, we've
been told, stands for Goes Like Heck, or
something close.

The standard Omni is family trans-
portation and little more. The GLH,
however, provides the ac-
celeration and handling im-
provements that make this
the true all-purpose family
car—one that's routinely
capable in normal use, but
a real stormer when under
5lress.

The GLH is targeted
squarely as competition for
the Wolkswagen Rabbit
GTI, and is perfect in this
role. Twenty more horse-
power and 29 lb.-ft. more
torgque than the hot VW will

the $7,350 GLH sticker price clocks it in
at about a grand less than the Volks-
wagen.

Shelby didn't forget anything in up-
grading the Omni to GLH status. The
GLH gets the same underpinnings as
the Shelby Charger 2.2, with stiffer
springs and struts than the standard
Omni. Better handling in the Dodge
front-driver is abetted by low-profile

--.- H 3

cause some consternation
among GTI owners, and

Interior of the GLH is standard-issue Omni, with the
addition of full instrumentation. Seats lack side support.
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195/50HR15 Goodyear Eagle GTs
mountaed on attractive cast-aluminuam
wheels. Power from the transversely
mounted ohc Four is transmitted
through a five-speed manual transaxle
with a final drive of 2.78, up 10 percent
from the standard Omni ratio.
Rack-and-pinion steering is a real joy,
with excellent road input to the driver
and good on-center feel. The direction

Transversely mounted 2.2-liter ohc Four s
crude-looking but efficient, with 110 hp.

changes are quick and responses are
right to the point.

Problems with the prototype

The GLH we drove, however, didn’t
measure up to its potential. It suffered
from a dismaying and routine pinging
at low-rpm, full-throttle acceleration,
despite our use of premium unleaded
fuel. This is undoubtedly the reason
that our 0-60 mph runs were limited to
a best time of 8.1 seconds. Chrysler
claims a 0-50 mph time of about 5.7
seconds, so we should have been able to
do a good deal better.

There was an occasional tendency to
bog almost dead on full throttle in first
gear that also plagued our test wvehicle.
This would always occur after the car
had been run hot and then allowed to sit
for about 30 minutes or so.

Fit and finish characteristics of the
Omnis have always been Detroit-aver-
age. Our GLH was no exception. Noth-
ing was radically ill-fitting, but the
paint showed a lot of tiny scratches and
the GLH decals were inexpertly ap-
plied, showing creases where ong had
not been properly smoothed down. Still
our test car was a hand-built protatype.
Production cars will hopefully get more
attention to detail.

Insight on the inside
The standard interior was just spar-
tan. Omni dashboard design permits
only two fresh air vents, one located at
either end of the dash panel. This fails
to provide adequate circulation in the
passenger compartment, making air
conditioning a must due to the large
amount of glass area.
Speaking of the glass area, the Omni
GLH has enough greenhouse to grow
(Please turm o page [184)
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Full-Size TADITlDHAL

Plan Mo. 121 $10.75

CATALOG
TBodit!_ fubl-sime grol
Purnilure plans-3$2.00

i i tfpuraindy FURNITURE mm Dept PZ-104

1425 Shaiman bes_ Eeanaton. )L BO2D)

~AMAZING ~~

~~X%~_ DEVICES _——+~—

PHASER shockwave and invisible FORCE FIELD genera
tors. LASERS lor weapons, culting, bu , cloud writing,
holography and spacal eflects. NUGC accal-

eratars and detectors, PLASMA, 10N, HIGH VOLTAGE,
HIGH FREQUENCY TESLA COILS and LIGHTHING gen-
erators. TRANSMITTERS and CONTROL devices lor se-
curity, belephones, infrusion defection, nature lisbening
PLUS PLUS INFRASONICS, ULTRASOMNICS, ENERGY,
CHEMICAL and PERSONAL PROTECTION ana SAFETY
DEVICES. SEND $1 for catalog of plans, kits and complet-
od items to:

INFORMATION UNLIMITED, INC.
P.0. Bax 716, Dept. M8
Amberst, N. H, 03031

SCIENTIFIC and ELECTRONIC

Discover hundreds of manuals, industrial handbooks,
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to building windmills, snd from tanning hides 0 video
tachnology.

You'll see instantly why this g the most remerkable
misilonder bookalars aver] You don't know what you've
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Cat. no. B0 £3.00
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TECHNOLOGY
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T
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wvou're finished you'll have a com:-
plate, versatile foundry and the
knowledgs to use it fﬂlll'l‘."ﬂ
Imaging how much sasiar

building machines and equipmant
weoudd be il you could turn out B mr

CuETOm casting rather than have a :uﬂﬂ“
part custom machined from sold I I
stnck. This foundry can sawe you “‘t m
mepnay | [And you can make youn

friends think you're a gensusl|

Order & copy of thas hot-selling MEIt
book, ftoday. Jam-packed with

praclicsl, prowven hﬂlﬂ 1ol BexBi M | l!

by Dave Gingery

paperback B0 page
Cet. na_ 1683 895

Send your nama and address, the
narma, number and price of thaje
baoke you want along with check JSES
or maney order. Or send your VISA B

of MASTERCARD numbers and| ™
your signatura. Inciude 765* ship
ping for tha first ook and 25* for ks

add 6% seles tax.) Satistactionfes
guaranteed. You may raturn gy [
bosol within T days for refune, Frea|S
cataleg sent with order, Or sendiS8
51.00 for catsleg withowut book

DODGE OMNI GLH
(Continued from page 183)

tornatoes. Its visibility is outstanding in
all quarters, though the tiny door mir-
raors could be larger for increased safe-
ty. With the quick steering response of
the GLH, knowing where the surround-
ing traffic lies is a must.

Seating isn’t up to the Shelby stan-
dards, as the GLH still wants to ba a
family car. Seats are the standard Omni
fare, lacking the lumbar and thigh sup-
port which is needed for hard comer-
ing. They are comfortable enough, but
not up to handling the GLH driving
style.

Instrumentation, however, is com-
plete with a full complement of engine
and operating monitors in easy-to-read
black-on-white.

Like a sports car

Driving the GLH brings out the sig-
nificance of its parentage. What Shelby
has wrought is a five-door sedan that
pulls through tire-frying acceleration
maneuvers like a sports car, with com-
petent handling and steering that puts
the power to good use.

Rear passenger doors increase its
utility without decreasing sportiness,
and the cavernous “trunk” can be en-
hanced by dropping the rear seat for-
ward for bulky cargo.

The Omni GLH comes at just the
right time. Chrysler is gearing to pro-
duce its P-car replacement for the Om-
ni'Horizon commuters, and the GLH
could cause some late needed excite-
ment in a car line that has been conspic-
uously without it. ™

THE PM REPORT CARD

OMNI GLH GRADE COMMENTS

Acceleration  A- Brief but routine detona-
tan at low speed

Handling B+ Predictable cornering.

Braking A Snmml pressure and
i} fadle.

Steering B+ thn;'rtm control; goad road

Transmission B+ Good action with short
Throws.

ordar (83,00 foreign airmail)
— — — — N —

LINDSAY PUBLICATIONS
Box12-XE Bradiey IL 60915-0012

Ride A [Firm, but nof harsh,

Fuel economy A— 24.1 mpg in hard usa

Seating B Cominrtable; lacks support
under stnass,

Vision Enough greenhousa to
igrow bomaloes

Gauges’ A Complete. readable

Controls

Ventilation c- Meeds more fresh air
Venis,

Usual 4-cylinder intrusion

@ 55 mph
Cargo A Big trunk space halds
capacity plerty.

e A Room fo work, ac-
Elgzrlauhllh cessibility. o

Fit and finish G+ Lots of tiny annayances
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Chevrolet’s 1-liter leader
has only three cylinders.

BY MICHAEL LAMM
West Coast Editor

n a lot of ways, the Chevrolet/Suzuki
Sprint reminds me of my old 36-bhp
Beetle. It's similar in seating space, just
as much fun to drive and every bit as
well built, Like my VW, it has its share
of quirks. Yet, the Sprint is a lot smaller,
quieter and more comfortable than the
Bestle. If you're looking for a change-
maker, even beyond its base price of
$4,949, this car's got fuel economy in
spades,

On a recent 316-mile trip from Se-
dona, Ariz., to Palm Springs, Calif., I
posted 45 mpg buzzing along at 65-70
mph over a combination of mountain
roads and freeway. Not bad, I thought.
Then [ surprised myself with 47.9 mpg
on my second fillup, which represented
all city driving. Finally, on a 220-mile
run at legal speeds in the high Califor-
nia desert, the Sprint chalked up 56.4
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Drivin
CHEVR

-

Sprint’s interior Is modern and convenient,
like that of most Japanese economy cars.

mpg and probably would have done
better at sea level.

Technically, the Sprint’s main marvel
is its 48-hp, three-cylinder engine. Why
three? Mostly to keep the block short
and light, to reduce the number of parts
and, perhaps, to be novel. The alumi-
num block has siamesed cylinders, cast-
iron liners, four mains, a crossflow iron
head and a belt-driven overhead cam.
The entire engine, fully dressed includ-
ing the flywheel, weighs only 147
pounds! The cam and crankshaft are

The New
ET SPRINT

hollow, the cam carrying oil to lubricate
its own bearings.

The classic four-stroke Three—as op-
posed to a two-stroke Three—has al-
ways run rough. Because of that, the
Sprint carries its entire front-drive
powertrain—the crosswise engine plus
transaxle—in a very loose, heavily rub-
ber-bushed system composed of half a
dozen mounts, links and torque rods.

Does it work? Mostly yes, but it also
leads to the car's main quirk. The only
time you feel major roughness is when
the engine is cold. That's probably
because the rubber mounts are still
stiff. Once the engine and mounts
warm up, the Sprint’'s idle settles down
to a steady and amazingly smooth purr.
By watching the gearshift lever, you can
see that the powertrain does shake
independently from the rest of the car.

Problems start when you try to pull
away from a stoplight. Becausa the
enginaftransaxle mounts are so loosea,
it's very hard to get smooth clutch
engagement. The soft mounts wind up,
and the clutch grabs as torque reaction

{Plaase turn to page 186)
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WOODWORKING MACHINES

o in 1 Combination

WITH ELECTRIC MOTOR WHICH
DEVELOPS 3 HP.
= 34" LATHE

«10° TABLE Saw

= 114" DISC SANDER

+ 18} VERTICAL

| VERY IMPORTANT

" The only maching built with
A ALL CAST IRCN TABLES
B. HEAVY DUTY DESIGN

C. DEVELOPS 3 HP MOTOR
D BUILT AS AN INDUSTRIAL

MACHINE
ONE PLACE FOR ALL YOUR NEEDS. ..
CALL NOWNI FOR GIFT

Toll Free (1-800) 421-2467
IN CALIFORMNIA GALL COLLECT (213) 5490781
O wisAa [ MASTERCARD [ MDNEY ORDER
PLANT:

MASTER WOODCRAFT CO.
800 SPRUCE LAKE ORIVE - PO. BOX 669
HARBOR CITY, CA 30710
1A Republic-Lagun Groupl

Dealership Available |
- -

¥ N N & N 8 N N _N_§_§_ N _§_N_§_§N_§B_§B_§ K _§ § & N § § § § |
L § &8 N K K 0 &8 N & 0 8 B B 0 N N B N N 0 N B § 0 N & _§_J

TOLL FREE ORDER LINE

W 2y 800-526-1096
i’qﬂ‘ FRONT END REBUILD KITS

Any Cars Nol Listed Please Inquire
Cl';\'rﬂrl, 55-T8 lli“llﬂﬁl . $110

Ford, Mercury,
Edisal, Fairlana, Metsor,

Kanter Aufo Products offers & comphete selection of
resioration parts and supplies for sll cars deling
1837-T8.

il or write for our fres catalog of 1000°s of parts or

send paymant and we will ship your order o you
FAST, with asatisfaction guarsniesd. We've besn
supplylng fellow collectors with quality and valus

since 1960.  FOR INFO. CALL (201) 334-9575
=7 4 Shocks (["Nost Cars

360 1937-78

Kanter Auto Products
76 Monroe St.. Boonton, NJ 07005 E

CHEVROLET SPRINT

{Comtinued from page 185)

inder Suzuki en-

Rough-running
ine s cradled In a rubber-cushioned sub-
. Short powerplant fits narmow car,

lays the power train over against the
cradle. This makes for very quick, re-
verberating clutch action. Not that the
driver can't get used to it, but clean
clutch-and-gear engagement demands
practice.

The same torgue reaction takes place
when shifting gears. It requires some
thought and effort to finally master
smooth up- and downshifts. Ewven
changing throttle position—going sud-
denly from acceleration to deceleration
and-vice versa—brings out this slack in
the drivetrain. Simple speed transitions
feel harsh due to the spongy mounts.

Chevrolet intends to offer an auto-
matic transaxle for the Sprint at the

beginning of 1985, which might nullify
most or all of these objections.

Good handling

The Sprint's good acceleration and
handling go beyond maost all-out econo-
my cars. [ was impressed, for instapce,
that the rear axle, mounted on single-
leaf rear springs, stayed well controlled
during hard comering on washboard
dirt roads. The only quibble | have with
the Sprint's handling is when driving at
speed in high winds—crosswinds or
when buffeted by trucks. You definitely
feel the breezes in this flyweight 1,504-
pound car.

My particular Sprint had the optional

air conditioner, which worked great
without unduly bogging down the en-
gine.
1 also appreciated the split folding
rear seat—part of the Comfort and
Convenience Group—which fit my two
guests plus all our luggage. It's amaz-
ing what you can cram inside this car. |
comfortably transported two passen-
gers, two large suitcases, one soft bag
and one overnighter and could still see
out the rear windows. In all, with both
rear spatbacks folded flat, the Sprint
has 22.5 cubic feet of luggage capaci-
ty—1.8 cubiec feet more than the trunk
of a Caprice sedan!

Another reason | like the Sprint has
to do with all the thoughtful, unexpect-
ed touches that come as standard

equipment: the front stabilizer bar, dis-
appearing A-pillar antenna, three-way
dome light, day/might mirror, twin vi-
sors with visor pocket, map pockets in
both doors, storage bin and ashtray in
the rear seat, folding rear seatback,
reclining front buckets, hinged rear
windows, full carpeting, trip odometer
and a usable glovebox. This car is
definitely not a stripper. The one item [
did miss was a security shade over the

rear cargo COMmpartment,

1-liter invasion

Under current gquota agrosments,
only 17,000 Sprints will be imported
through March 1985. That's a mere
drop in the bucket to Chevrolet, but it's
important to the division to be firstest
with the smallest because Detroit auto-
makers see the U.S. market for 1-liter
cars as gigantic.

“We're at the edge of a one-liter
invasion,” Chevrolet Director of Inter-
national Programs Tom McDaniel told
me. Importable cars in this class include
the Nissan Micra, Honda City, Subaru
Justy, Diahatsu Charade plus possible
minis coming from the Mazda Minx
program as well as the Toyota Starlet’s
replacement.

Chevrolet dealers in 16 eastemn
states will sel] the [suzu-built Spectrum
this winter. The Sprint has been avail-
able through 506 dealers in nineg west-

ern states since late summer. ™
THE PM REPORT CARD
CHEVY SPRINT GRADE COMMENTS
Acceleration B Great for an all-out
ECONDMY Car.
Handling B Good in all monmal
driving situataons,
Braking A Wo fade atter repeated
hard sinps
Stesring B Accurate enough, but car
i5 susceptible to sidewinds.
Transmission c Hard to shift smoathly
i b S0 powertrain
MOkINTS
Ride B Slightty chappy
Fuel economy A An hanest 45-55 mpg
Seating A Amazing amounts of
leg- and headroom
Vision A Mo blind Spots,
slioping Mood
Gauges A Well-placed, wsibila
Ventilation A Good fow-through with
FEaS PANES OpEn.
c Mostly from the fires,
@ 55 mph
Cargo B~  Meeds security screen
capacity
Engine B Good powertrain acoess
lity bt no caster’'camber
adjustment
Fit and finish A Searched but could
find no Maws

POPULAR MECHANICS ® OCTOBER 1984



I

ith winter, comes ice. Besides
wu'ue obvious risk of falling, ice

inside and out makes prob-
lems for your home and you. While
soime may seem minor, they can lead to
expensiva difficulties ranging from rot-
ten roofing to floods—aeither upstairs or
in the basement.

Taking it from the top (the roof), here
are 10 ways—most are simple, inex-
pensive and sasy—to deal with ice-
caused problems in your home.

1. Clean drain systems. When ice in
your gutters melts from the heat that
leaks through your roof, water seeps up
under the shingles and soaks the wood.
It can rot roof structure and drip down
inside walls soaking insulation and
staining or damaging walls. To help
prevent these ice dams, clean leaves
and debris out of gutters with a whisk
broom and hose it out of downspouts,
Replace leaf baskets.

2. Install adequate attic insulation.
Some roofs are prone to ice-dam prob-
lems even when gutters and down-
spouts are clean due to a lack of insula-
tion. Heated house air rises through the
roof and melts the bottom layer of snow
only. Uneven melting results in ice
dams. Install insulation and maintain it
with adeguate attic ventilation. A con-
tinuous vent at the ridge combined with
soffit vents lets cold air circulate so
snow on the roof can mealt from the top
rather than up from the bottom. This
lets water run off without soaking un-
der the shingles.

3. Seal the lower roof. If adding insula-
tion or correcting insulation problems is
impossible (as in a finished attic), anack
the seepage problem from the outside.
Temporarily remove several bottom
courses of shingles, install rubberized
asphalt/polyethylene sheets under the
lower shingle courses and bond them to
the roof. The undersheet is available in
rolls from roofing suppliers.

4. Install roof heating cables. A com-
monly-used but often expensive ice-
dam solution is to install electric heat-
ing sheets or cables. These can be
effective. Howewver, they are power-
hungry and must be turned on and off.
They should not be operated when not
covered by snow, as this could cause
overheating and possible fire,

5. Remove snow with the proper tools.
Use good-guality showvels, pushers
and/or snowthrowers. Steel tools are
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more durable than aluminum ones.
However, the latter are lighter and
easier to lift. Wipe dry after each use.
6. Use deicing agent on ice. Shoveling
normally leaves behind a thin layer of
ice and hard-packed snow. If snow is
packed or ice has formed, deicing chem-
icals like sodium chloride (rock salt)
work to about 20° F, Calcium chloride
pellats by Dow Chemical Co. and others
work faster and can be effective to
minus 25° F. Read package labels to
make sure you're getting calcium chlo-
ride pellets, not rock salt.

7. Apply a nonskid surface to steps.
Wooden steps and smoothly finished
concrete can become slick with a skin of
ice, or even when merely wet. Calcium

Wrapping Insulation around water pipes in

chloride pellets can melt the ice; but
they cannot put a nonskid surface
where none exists. By roughening
painted surfaces with builder's sand in
the final coat or using nonskid paints,
you can make steps safer.

8. Caulk windows, doors and cracks.
Cold air seeping through cracks and
openings around windows and between
the foundation and the building can
condense water from warmer inside air
and then freeze it. Caulk all such open-
ings to reduce heating costs and to stop
ice. Weatherstrip where needed.

9. Insulate basement pipes and water
tank. Pipes exposed to subfreezing tem-
peratures freeze and split. When they
unfreeze, comes the flood. Insulation
can keep pipes from freezing, if water is
flowing through them. Insulation adds
no heat and a pipe full of water, even a
hot water pipe, will freeze at cold
enough temperatures. Insulate water
tanks to help them retain heat, too.
10. Drain outdoor pipes. The exterior
connection for your hose can freeze and
split either outside the house or in the
basement if it gets cold enough. The
cure is to drain the sillcock or install a
frostproof hose bib, The hose can also
split if it freezes. ™
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NEW BCIOK OF WOOD/COULD Il

crgated by professionals m

fine woodworking, Complete
1 plans, working with wood lips.
I| plus the fascinating slory of
| B redwood $3.85
r . . N . - 1
(] Enciosed is $3.95 (]
i Please send me a copy of the
Aedwand Book of Wood/Cauld || 1
1 (CA residents add 6% 1ax) 1
| MName |
i Address :
City _ ———
B |
[ Stale 2 i
] Simpson |
I Sampson Tember Company. CaMnia Operalions I
LF‘DDd.\-.-r'-fﬁnaar‘Ahﬁc Depi PR-a1
-‘-------------J
BARTLETT

FLYING SAUOCER-
Ultra hg:ht hovercraft
rl.'l'l‘ ordinary
AW mm enmne-euj
to build-fun to fly-com-
plete plans, kit brochure
and supply sources $6.00-
Money Back Guarantee.

write:

HERB BARTLETT
P.0. BOX 166-M
SILVERDALE, WA 88383

STOP

VEHICLE THEFT
*, ULTIMATE

PEDALLOC

BECOME INTERESTED IN YOUR VEHICLE
BEFORE SOMEOME ELSE DOES!

AUTORMATHC

SPECIAL OFFER $44.99
DUALIFIES FOR INSURANCE REOUCTION

RN LIAL

| NAME |
| ADDRESS I
lc:r'-r STATE z2Ip I
I‘raar Maxa Model |
I: | Manuah Shift 7 Automatic Shift |
II!\ﬂﬁA [0 MG EXP, DATE i
1 |
IIIIIIIIEIIIT]I[II|
Is ture |
| it (Reguired for all charges) PM-BI
OR MAKE CHECK PAYABLE TO PED-AL-LOC
| Amount: $44.80 + 3.50 PAH Per Uinit _Pa. Pes, sdd |
| PED-AL-LOC MFG. INC. o S T 1
P.0. BOX 17107 PGH PA 15235 {412) I-EI—OISS. |
—————— — ——— —— — — |
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slmitiar {o thoss of (ha
lﬂm H |n4 [F rnnh;!

= 21"' = 43"H Plang
includs base and roll-

sparate Dlani,

Dk - 311 514 50

Wir. Goodbank b & thrifty fellow who just iowes
coing, This cuts guy s sciuaily & bank and Is 10"
Bank Plan - 328 83.00. Plan with ayes and noss MI:I
Gur Rocking Horse festurss & soft ssddie snd flwlrr
e, Esslly mads of pine with basle (0okh. 36" = 25
mlllnlnn Taam, mane, Byeg, ring, sic.
Horss Pan - 145 $7.00 Accsuory Kit - HAK §3.00
This :nlu-:y‘un of five tow wehicies will maks any ch
happy. M Irhlth-lrlrllnl nmtmmn:mrw
power toois, The traller truck k£ 1
5 Tay Vahieles - PLD
his gieat Marms Traln cpalli sut your ehl
;" II’T latters, Complete fubl-size alpha
LID TR TLE T OE | - RS —————— . N

Cataiog $1.00 - Fres with plans, Phone [518) IIT-Il
We acoepd Visa & Master Charge orders If over §
ARMOR Dept.C Box 290, Deer Pork, NY 11729
At Lozt &# New Amazingly Simpla
GAS TURBINE

JET ENGINE

Build from

I-.l-m I.l"-r;. I’ﬁ_‘

m
#e. Fa By e
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SAWOY SCIENTIFIC “HA‘W:'& (5L

Portable Steam Cleaner
Staam i BD seconds

Eﬂghu. Alr Fitters, Lawn Mowers.

J-yt. guaranies on fine box, cods, Lises lig-

uid soap, propans fred. WL 120 ba. Auxil,
purmp réquined on low wabor prossune
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X ‘Wast Broadway,

Jackson, Wyoming 83001 _)
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SECHET IS IJUT

Repair dantal drills n your own home, Thousands of

drilis go unrepaired every day. Big Demand. Few

Competilors. Immediate income, steady cusiomers,

Spacial tools furnished. We'll show you how 1o star

your own profitable business in 8 matter ol days.
MAIL COUPON TODAY!

e e — — — — W—
SDUTHWEST DENTAL 1501 E. Chapman Ave., Ste. 252

Fullerign, Calitornia 82631 I

l Rush FREE Details to me about Dental Drill Repair, I
NAME

I ADDRESS
CITY, STATESLIP
L& N B _N__}NK__}K___}__¢&8 _§ _H}_ ]

PM
PHOTO
HINTS

| Avoiding camera shake

When using a long telephoto lens on a
handheld camera, attach a short table-
top tripod to the camera and brace its
legs firmly against your chest. This
added support will lessen the risk of
camera shake.—Bob Berger

Handy reflector stand

A floodlamp holder with a spring clamp
makes a handy adjustable stand for a
reflector board when you're doing ta-
bletop photography. The clamp's swiv-
el allows you to tilt the reflector to any
angle—David W. Roberts

Easy-to-read
e gs
| Make the markings
on graduates easier
| to read by writing
them on white tape
with India ink.
—HRobert Hertzberg
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laces in many old homes do not

have dampers. Also, dampers in
older installations often become inoper-
ative or warped, making them wery
inafficient. In new construction, a mov-
able damper installed within the fire-
place flue involves masonry work and
can be quite time-consuming and costly.

A damper located on top of the chim-
ney is the answer to all of the above
problems. It is a much less expensive
way of sealing both new and existing
fireplaces against heat loss, water infil-
tration and birds than conventional
dampers. With a top-sealing damper,
the air in the flue is warmer than the
outside air. On opening the damper, the
warmer air rises immadiately, creating
a good updraft.

The Lymance top-sealing fireplace
damper shown here is made of noncor-
rosive cast aluminum and stainless
steel, which have less of a tendency to
warp than older style dampers. The
damper is sold in sizes that will cover
standard terra cotta flue tiles of 9 x 13
in., 13 x 13 in. (both $66.80) and 13 x
18 in. ($87.12).

The damper lid is spring-loaded in
the open position. You close the damper
from indoors by pulling a stainless-stesl
cable that's attached near the front of
the firebox.

Installation can be done in one hour's
tima. However, you should clean the
chimney flue before adding the damp-
er. Use ready-mix mortar and a trowel
to install a top flue tile that projects out
of the chimney. Then lower the weight-
od cable down to the firebox. Install the
dampear with adhesive. From indoors,
install the cable-holding bracket.

For a dealer in your area write: Lye-
mance International, Box 505, Jeffer-
sonville, Ind. 47131.—F.5.

TECHMICAL COMNSULTANT: PAUL GESTMER, TOP HAT CHIMMNEY SWEEPS

Damper kit (right| has everything needed but flue tile (above| and concrete.

HOW TO

ADD A DAMPER
TO YOUR FIREPLACE

After removing hardware cloth or chimney
cap, install flue tile, Use ready-mix concrete
or mix mortar to pudding consistency and
apply with a trowel around the tile.

of the flue tile. The adhesive cures in 24
hours to bond the damper In place.

Use a Vise-Grip pliers to weight the cable
that moves the damper. Lower the cable
from the chimney to the firebox. A heiper
below can alert you when cable Is visible.

Press the damper in place. Make certain that
it Is working smoothly by opening and
closing it several times. The spring-loaded
lid [arrow] should remain open.

Indoors. toward the firebox front. install the
bracket to hold the cable. Bore three 2 In.-

deep holes spaced Yein. o.C.,
resin and hammer the bracket in place.

Pull the cable untll damper lid closes and
feel a slight tenslon. Secure setscrew of
chain % In. above bracket. Cut extra

cable, then secure clamp under bracket.
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| COMING NEXT MONTH

PM’'S SI'ECIAI. WOODWORKING GUIDE
AL ) 75 & l ‘ \ 1

1]

Take ynur.
famrly
" heyond .

Computers

HOW TO SET UP A GREAT SHOP
Here’s all you need to know about organizing your
tools and work surfaces in the space available.
Plus: _
® Plans for our maple workbench and
companion pieces.
\ iR, ® Dozens of woodworking tips and new tools

HERO JR. will wake you in 4 :

the mbrning, guard your that'll smooth your way to better projects.
- home at njght, remind you ® What you should know about the nature of

of your appointments for different woods.
the week, and entertaih

el u Ul | BLAZER AND BRONCO II

day with engaging small ! oy ; .
tdlk, songs, poems, games Owners level with us about what it’s like to live with

..even strolls around these sporty, 4 X 4 trail busters.
the house.

Introduce your family to NEW m“nm“

the wonders of robotic ; 2 A
Bilhglor less: than the This familiar household machine has entered the

cost of a computer. For the computer age—we show what the amazing models

name of your nearest can do for you.
dealer,

“Call me, HERO JR. SPORTS CARS FOR SNOW
at 1-800-253-0570" The "85 snowmobiles, packed with power and pizzaz,

Ask for operator 4 now have bucket seats and steering wheels.

(In Michigan, call 616-982-3454) FAMILY CAR TEST

. We drive the cars Detroit makes best—the big ones
= Heath/Zenith ms | with seats for six and trunks for everything.

R AN SRR AR
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Know your car inside and out.

Your car can run better, last longer and get better gas mileage.

Know how toflx it . . . o tune it . . . 0 keep i nn-
ning right. The TOTAL SERVICE MANUAL for
your car will show you how to do everything from

a minor adjusiment o 8 major repair

TOTAL SERVICE MANUALS are digests of official

TOTAL SERVICE MAN

AFa Romeo £2. 18 Geda, AT
Adigtta 73-80 ol GT. GTV Fm

cowird. il roadkiy -
D79 Bawmoads 6572 ol 6 L VE o Tuda

1042 BMW 2002 55-77 ol inc 1604, e CB_.
J madels i

BB13 DA N3N TE-B2 covers ol
B153 BMW 5280 5300 7580 jor ofl modets

$1258

*
BTED Bl 2500, FROO. N0 ob model. mo C5 513,98
0504 Hrosen G6-B1 ol 2 & 4 whi dr ks 51195
BEST Beonet § 84 8 7 & d whi o 11188
G308 Baeck BB.76 Clectrs. LeSabee, Wideat  §12.98 =
BA73 Busck 77-R3 Elecira, LaSabes, E5lne 1195 8
BORY Dok FA-BO Cectury. fegal inc Tobo 1298 =
BASS Buck B1-B3 Costury, rie whil de 1198 &
$B5] Besch B2-B3 Shyhiwt & Cad Cnieon 1295 %
0727 Casilac 68-T4 ol acpi £l Darado J.I.I!I
EOL6 Caddiac 75-Bd i ol side modety ... .. §11.95 w
BETR Comarn &7.81 a0 & & Vi models . §12.98 §
EAR0 Comins §2-B4 cowsr ol models 1308 %
B557 Caer 7076 olf 2000, 26059, 2B00 mdis__§$12.58 o
9306 Coorl 7983 Miengnes Amodels_ 31295 1
BBS1 Covsber 82.01 a8 & Ponhia £2000 1295 ®
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A new way of packing
information onto the
familiar 5%-inch
floppy disk

will turn it

into a megabyte
storage system.

BY WALTER SALM

new superdensity floppy disk
drive developed by Eastman Ko-
dak makes it possible to store four to
eight times as much computer dataon a
conventional-size floppy disk. The new
disk drive can pack up to 3.3 megabytes
(million characters) on a 5%-inch floppy
disk—a disk size that until now has
been able to hold a maximum of about
800 kilobytes (thousand characters).

The technology involves using an
extra-fine, ultra-pure thin magnetic
coating to create a superdensity floppy
disk. It also involves a new servo-driven
disk drive with newly developed
read/write heads that can write and
read tracks of data packed so closely
together that 1 inch of disk surface
contains 192 parallel tracks (192 tracks
per inch, or TPI).

There once was a time when 91
kilobytes of disk storage on a 5%-inch
disk was a lot. This was what you got on
the old Osborne 1, and even today on the
typical single-density Atari. Track spac-
ing for this kind of storage is 20 TPI,
and only one side of the disk is used.

Other computer manufacturers have
opted for double-density storage, which
puts about 1BOK on a single side of a
disk. Double-density systems use track
spacing of 40 to 48 TPL

Double-sided disk drives have two
sets of read/write heads and work on
both sides of a disk at the same time.
Naturally, they're more expensive than
the single-sided type, but they double
the disk’s storage space—usually 320K
instead of 160.

There's also gquad density, which can

192

pack up to 390K on one side of a disk
and 780K on double-sided versions. But

quad has always been very chanoy—it
uses two disk readwrite heads on the
same side of the disk trying to make
those limited magnetic particles do
more than is really physically possible.

The very fine coatings used on 800K
disks are nothing compared to the pre-
cision of the new superdensity floppies.
The superdensity disks have to be pre-
formatted at the factory—with special
magnetic “sector” dividing lines and
magnetic signals that tell the disk drive
where its heads are at any time.

At the moment, at least three compa-
nies are involved in producing these
systems. The first to actually put an
add-on product on the market, Rana
Systems, has introduced a floppy disk
drive that stores 2.5 megabytes on each
disk. The first unit in the line isa $1,550
add-on for IBM-PC computers, but an
Apple version is also coming, and com-
patibility with others may follow.

You get a 10-pack starter set of
superdensity disks when you buy the
Rana drive. Extra disks cost $16 each,
which works out to $160 a box—com-
pared with $30 a box for conventional
disks.

How's that compare with cost per K

MANUFACTURERS

Data Technology Corp., 2775 Northwestern Parkway,
Santa Clara, Calif. 85051 (3.3 driwel

Drivetec Inc., 2140 Bering Dr., San Jose, Calif 86131
{OEM products only}

Esypro Corp., Box N, Del Mar, Calif. 82014 (Rohie
computar)

Rana Systems, 21300 Superior S1., Chatsworth, Calif.
81311 (superdansity disk drive]

of storage? Let's see, if you're looking at
$30 for a box of disks for the IBM-PC at
360K per disk, that comes to about $.83
per 100K. Using the same formula, the
new Rana disks cost about $.64 per
100K. They're 23 percent lass in cost,
and they're probably a whole lot easier
to use, since you have far fewer disks to
contend with. One 10-pack will hold as
much as 1%: “Elephant Trunks"—those
flip-top plastic disk file boxes that store
50 floppies,

Kodak has been quietly making disk
drives, which are now being marketed
by Data Technology Corp. DTC, which
specializes in making disk controller
plug-in cards, is offering the new super-
density drives (called the “3.3") in
versions for other manufacturers to use
and is also marketing them separately
through computer dealers. The retail
version, called “"TeamMate,” is avail-
able as a caseless drive for building into
an IBM or Apple, and retails for $895
{including the controller). You can also
get it in a box for add-on installations
for $1,295. Blank disks are $15 each.

According to Data Technology, the
new drives will also “'read down''—
working with more conventional disks
that use quad format (780K per disk)
and double density (360K per disk).

To make the whole scene even more
interesting, Kaypro is now selling its
first desktop computer, called “"Robie"
with two of those superdensity disk
drives at 2.6 megabytes each. The retail
price for this computer is $2,395 and it
includes a ton of software—all of it on
one disk. ™
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THE FASTEST, EASIEST

$100,000

You’ll Ever Make in Your Life, Yours Now

» WITHOUT A PENNY OF INVESTMENT
» WITHOUT LEAVING YOUR HOME

» WITHIN 90 DAYS

» “WORKING"” ABOUT ONE HOUR A DAY

(OR EVENING)

here are all kinds of ways 1o make money. Good golly,
Aolly — if anyone knows that, | do! For the past 20+
ears I've concentrated on finding, investigating, creat-
ng and specifically singling out only the very finest legal
nd ethical methods for carving out @ mass of wealth in
hurry. But believe me, in all those years never have |
xperienced anything remolely as exciting as this one!
lecently, | came across a fairly new way o make hig
ik, but after a thorough study | discarded it because it
eauired toa much investment of time. maney and
ersonal effart. But my study did serve as inspiration to
jevelop yet another famtastic and unwsual wallet
attener — something that until now has never been
jone — yet fully complies with the tough set of stan-
jards I'm noted for demanding of any potential wealth-
roducing concept

' Must be able to be started with minimum investment

» Must be possible to start at home and not interfere
with family life.

v Must be able to be started and run initially by one
man or woman

4 Must require only a few hours of spare time per week

v Must have reahistic annual profit potenhal of $40.000
or more

Vell, this one goes way beyond my usual nigorous lest,

et thiz: Thiz extra-ordinary money-maker® allaws you te

» Start at once — within 30 seconds of studying my
report

+ Invest not a single cent

' Accomplish everything without leaving your home
— heck, you can do il from your favorite easy chair
whilst eating pizza or petting the dog (of vicey versey!]

' Have a polential net profit [not gross . net!] of
£100,000.00 by the end of 90 days — tops. And
that's cash, nof thearetical or paper profifs.

faturably, you're wondering what all this is — but I'm

ol gmng to tell you here. Mo, it's geing to cost you ten

For the past two decades Du Vall has captured the
imagination of men and women the world ower by
providing solid, unique direction for their quest for
finsncisl freedom. His firm 5 headquartersd in
Michigan with internationsl marketing offices in Hong
Komg (known a3 DAX International, John W. Lane,
President). In addition to producing some three dozen
publications on  money-making/self-improvement
themes, DuVall is also the creator of the papular Derek
Dax  adventure/mystery/romance series and the
suthor of the political intrigue novel, “The Big Dream”
[,nlill‘ll by Lyle Stuart, Inc., New York). Unlike most.
he has newer had o resort to outlandish money-back
puarariees to attract ondy the finest DAX-DOERS world-
wide and no such policy is expressed or implied.

His writings have been wsed in numerous style and
coatent workshops and accredited courses at such
institutions as California State University, UCLA,
Fordham, LUniwrsity of Illinois and Worcester
Palytechnic Institute.

smackers fo find out. Bul | will tell you what i fsn'f so
you'll not be off on some wild goose chase;

#* Mo sex or off-color stuff

Mo chain letter, pyramid or multi-level scam

No mail order, envelope stuffing or drop-shipping

Mo writing or self-publishing how-to stuff

Mo laan brokerage scheme

Mo stocks, commodities, real estate, efc.

No gambling, betting or wagering

Mo arts, crafts or special skifls

No party-plan, door-to-door or phone selling

No catalogs, mailing hists, postage, etc.

No equipment to buy or rent

No bothering friends, relatives, eic

Mot anything you have ever seen advertised anywhere

WHO CAN DO IT

Anyone with even a smidgen of ambition,

WHAT IS REQUIRED

Other than my step-by-step detailed report ... nothing, |
have thought long and hard about it; A person virtually
withaut a shirt on their back or a pot fo plant pefumiasin
could do it You will of course, have fo put my plan into
mation — but that's both fun and easy and totally
accomplished from the comiort of your own home. (By
the way, no ane will be coming to your home, either,)

Finally, bet me make this clear Once you have my repor,
that is all you need to get going! | have nothing else 1o
sell you for this deal. Your purchase of this extraordinary
repart 1s NOT a “foot in the doar™ to get you to buy some
#xtra or papensive "course” or whatever . thesis all you
need from me!

WANT PROOF?

We have ower 10,000 ‘tasty testimonials’ from house-
wives, doctors, lawyers, layed-off factory workers—all
sorts of good people. These excerpls sum up their feshings:

“Thanks a millon fimes . you have proved | 00% accurale in
whal you sawd in your adverfrsement. Doing ths work 15 50 easy!
I sometimes work while in bed. Should you came up with another
ingenigus thing. please lef me know

Mohedin Mohammed, Sweden

“We are so impressed . . Rave our 13 and 16 year olds involved
.. thanks for giving eur family new hope.”
MacCiear Famady, Indiana

" .. man in economically depressed area left 335,000 secure
jod o pul this method fo work .. made 3120000 Fust manI've
ever mel who really made money on ifea purchased throwgh
mail ™ David Roman, Editor, ROMAN REPORTS, Dhio

WHAT TO DO NOW

You've pot two choices:

1. Put this ad aside, wait 90 days or so and perhaps
lose your chance at $100,000.

L B O B HE RS CEE N B R

Nifty Bonus!

> A few months back in our DAX MONEY-MAKER® &
® CONFIDENTIAL NEWSLETTER, we reported on g
o another business that can easdy net $1,000 2 o

> week for ife. It's a bit more involved and does 2
= TEQUIrE getting out and about, but our readers e
o were 50 delighted with it that I'm including it as ©
- an extra free bonus when you order our new 2
o special DAY report, “$100,000 in 90 Days" ®

2 Do the only sensible thing. Send me the ten bux
and get started on wearing in that path to the
bank,

P.5. One more thing (say, this Du Vali 15 a windy so and
so, isn't he!). There are lots of people right now in bad
financial straits. | hope you're not one of them, but if you
are, having read this ad you new have absolutely no
excuse for beng broke, because as the saying goes,
"This 15 it This could truly be the once-and-for-all
solution o any money miseries you have. | guess you'll
have o take my word for it until you receive these
fabulous reports — but if it eases your mind any, over
1,000,000 men and women worldwide have been, over
the years repeat buyers of my books, courses, reports,
cassette tape programs and newsletters. There must be
4 reasom . .

— Dean F. V. Du Vall

Du Vall Press Financial Publications
920 W. Grand River, Williamston, Michigan 48895

Ll it Ll Lk L ]
For same day DAX
processing BOX 14-ND 101
miail ta; WILLIAMSTON, M 48895

Dean — this sounds like
just what I'm looking for — V
achance to make mega-bux
withaut any investment or m)' ﬂd
having to leave the house. \
DA Special Repory, ForPersonal
"§$100.000 in 30 Days" Success

plus the Free Bonus Report, "$1,000 A Week
for Life.” Enclosed is ten dollars,

ﬁ

The same day you receive
my order rush me your new

Iip

Optianal: ] Add $2 for individual handiing/first
class pastage ©|88

- --J




Dome
Home
Kits

Affordable. Ready to Assemble.

A Monterey Dome is the home S o seasons. Epgi
naeredd in kit barm bor the novice bailder All parts are precul
ond color coded . Prces star ar $50615

Sund naw lor Monterey Domes 100 pags colar Catalog
& Plans Book, $6.00

Fleass send my 100 page ropy of Monterey Domes |
Caofalog & Ploas Bosk, Epclosed ks §46.00,
Alsn phease samd me the Monterey Dames Baake Hiome
Ansem bly Manual lor an additions) $5.00. Thank ¥ou.

|
| Name
|
I

Address
CitgSiare Zip E
Send Tee MONTEREY DOMES

1 -tﬁ':.hr:-aqn.ﬁk# '|A.p1 AL

e —— —— A — —

Richard’s

The Clothier for the Man Under 5'8”

Suaues, Shires, Sweaters and .‘ipur:w.r.ar
sizvad 1o Bt the man under 58"
FREE Cuanalug:

H|.||.I!|| 5, l]l'pl F"d

235% Palin Kb K

Mendors Heighns, MM 55120
1-80M0-328-K322 Exi. 524

i
Nelidanian
L P

Phisvine 2

REMOVES VOCALS FROM RECORDS!
Owr VOCAL ELIMINATOR can remowe most or

virtually all of a lead vocal from a siandard stereo
recond and beave most of the background untouched!
Write or call for a free brochure and démd Pecord.
LT Sound, Dept. PM, PO Box 338, Stone
Mountain, GA 30086 in Georg hipdD 3§ 258
TOLL FREE: 1-800-241-3 Ext. 52

GREAT SAUSAGE RECIPES

227 page Hlusirated book explains sausage making
plus home curing and lrnnllhg ﬂ maat, fowl and
fish. Owver 100 We now have Low Salt
Seasonings. Free equipmeni and supply catalog
has more information.

The SAUSAGEMAKER
1776 Military Road Buttalo, NY. 14207

PRINT FOR PROFIT >

Cards. slalionery, enwehop

At liging: Labets  bchets: DSL
CAd 3R ANPTGRLETSRNE | gieating
symipathy, prayer cards. fags
e Bave money

Own & Printing Birtimeas,

Wi supply v yiheng direct
Trv® 1Rctiy Eddy inslucians
Alsn raged prinkag be sngraving
Have hoema shap, A 8 ncame
Send §1.00 for calalog

Kalsay Presaes, Dapl. 5100 Morden. CT 08450

ANTENNAS

BUILD YOUR OWN!
Compléle &asy (o assamble kits fod
home consiruction by anyonsa
Catabog $2.00. Jansen Electronics
PO, Box 168 - MZ, Dundee. OR 97115

lDulstandmg How-To. Electronics. Com-}

iputer, Aviation. and ﬁutumntwehnnkb'i

Ower 700 titles.

TAB BOOKS Inc. Liept, PAX- 104X I '
P.0O. Box 40, Bloe Ridge Summil, PA 17214 {

o

150 PROJECTS=BUILD NOW FOR XMAS
= TRUCKS+ PLANES» BOATS

“DUTCHMAN'S J'J.WM!LL-DEE"T P
P.0. BOX 5381 PHOENIX. AZ B5010

SOLAR WATER HEATING SYSTEMS
SAVE 51,000

B B Yoursell
Mo Solder or Thigagng
All Brass Comprasson. Connechons
Deain Dioeen Valve, Purmg. Dilféraniugs
Contrafier, 4 - 10 Black Chrome on Copper
Giazed Cobecior, Mountng, B Gal. Solar
Waler Heates

Everylung You Mead. Just

$1,590.
TOTAL DELIVERED PRICE

ISE%6 00 Federal Sofar Creod Avalabis|
Send Chisck or Monay Orgsr (o
BN Bemaiven R Sude 205 Tampa Fia 33614
Cal 1-A00-237-BETO axt. 202
Flonda Res. Call 1-A00-283-3554 axd. 2940
Soiarde, Inc

LIGHT BULE SAVER
D't change another light budh! Cher new 1
bually waver will exsemdd the life of o baalb 100
wimes. . . il barn upte 75000 hervot shous 10
years, even il used 14 bours o day, Works by
comverting  alsermating  cusrenz b
dirext curmens —which means a coaler borming,
long lesting bulb. Comes in a sct of 6. #9085

h?’ﬂﬂ'l Unlimited
1056 Sudan

Porege, M1 49002

Pus 52,80 shipping
(Add 4% man Mach residents ondy |
Saafecnon CGiusranienf

Semgiffve deteciors locare the rare Call Toll Free:
i [ 1-B00-547-581 1
e o e for fum and profl. ey ries BLBCTRONICS

Dept. PA-4 Sweet Home, OR 97386

194

With our new 1984
Plans and Ideas catalog

Easy-to-follow plans and projects

® Tools, toolchests and
workbenches.

® Recreational vehicles.

® Fine furniture.

® Storage structures.

. complete with illustrations,
diagrams and materials list.

Send for
your
catalog
today!
ONLY

$1.00

Organize Yourself

Start your own Popular Mechanics
Library. Keep up to one years supply in an
altractive sturdy file box. With every order
you receive FREE self-adhesive labels
covering the years from 1975 101984,

1 file box §2.95 2 file boxes $2.75 ea.
3 file boxes or more §2.50 ea.

To order your new 1984 Popular Mechanics
Plans and Ideas Caalog, and/or File Boxes,
send vour name and address with check or
money order pavable to Popular Mechanics
Mail to: POPLULAR MECHANICS

Box 1004, Radio Ciny Sttion

New York, N.Y. 10101
Popular Meohanics is 3 Publscation of Hearst Magazanes,
8 Divisson of The Hearst Comporation
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o 932 rpm.

& Al deliv
ery: oclm
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paic 118/
74

o125 lba
g
E e

& ASME
roted &0
gol. var-
tcal tank
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® 340 lba.

Campbell-Housfeld 5-hp.
4

Air Compressor
This heavy duty, commercial
model, workhorse of o com-
pressor is ideol for hundreds of
applications. You'll be oble to
run paint sprovers, polishers,
grum guns, impact wrenches,
rills, or almost any lobor so-
eumatic tool and more.

e, farm, industrial use.

111
4

We save you a trip to the hardware store.
You save gus and money! Order by mail!

= Cost iren
14" x 14"
wark table
tilts up to
45 right
and 10° lefi
for bevel cuts.

= Adjustable
matar
mount for
easy belt
adjusting.

= Wheel
guards for
sofery ond
d-.-r'uhi |i|r.

#2307 long x
25" widex
857 high.

14" Band Saw

This rugged moachine is ideal
for stroight cutting and for
cutting intricate shapes in all
woods and plostics. Capacity:
2" high and 13" wide. The de-
pendable 3/d-hp. motor can
hondle most ony cutting need.
Pushbutton, copoacitor stort
with p:rmn:nﬂ'r lubricoled
bearings. Sturdy steel stond.

5249

E P m—
& Y¥.hp. motor. TEETE
#Speeds: 210
2.580 RPM
#10" dia.
round toble
rotates 360%
tilts up to
45° and
swings 147,
o 5" chuck
mpucll'y
» Height: 68°
#118 lbs

16-Speed i
Drill Press E

This heavy duty floor model
drill press is built o withstand
many years of rugged use. The
bose ond heod are made of I
fine grained cast iron and the I
calumn is extremely heavy for
rigid and smooth drilling. I's l
perfect for home workshops or
fior light industrial use,

r------------

5" A" toble nln0®

My to 457 and iz inter-
| chongeable for

belt or disc use

4" Belt/6”
Disc Sander

Sturdily built. Gives you professional-looking re-
sults on oll your woodworking tasks. » Rough ond
smooth sonds ond shopes. s 4™W, x 387L. belt, 6~

511 dia. disc. » Adjustable beli ten-

sion, ® 1/3-hp. motor. e Weighs
"
1-800-826-3403 e

44 |bs. # Mount to bench/table.
In Winconsin or i “800~ kne n busy coll: 1.715-874-5000

'Hlminsale \ merica, INC. ]

ATTT M-nnrd Dirive, Enu Claire, Wisconsin 54703

O Order Mo. 207-2094: Send —_ Air Comprenors) of
$588.00 wach (shipped freight collect]. '

O Order Mo. 240-2934: Send —__ 14" Band Saw(s) af
5249.00 soch (shipped freight collect).

[ Order Mo. 240-2114: Send — Floor Drill Pressis:) at I
$177.00 ench tﬂllppq-d l'rIigH' tﬁﬂil‘:ﬂ I

U Order Mo. 240-26%3: Send —__ Belt/Disc Sonder(s|at
17700 so. plus $15.00 so. for shipping and handling.

L1 'we enclowed §1.00 for latei! maney-aoving Tool Cataleg. l

llow T weeks for delivery. Add 3 weeks For clearing of per-
sonad checks. Mo C.0.D. arders. Praces lor 48 cont’l ULS anly.)

0 My check ar money order is snclowsd. (Wi odd 5% rax_|
0 Charge my credit cord: O MaosterCaord 0 VISA l

CAst? i
H.EASI PRINT CLEARLY Paa-3
Hama

lHrrn

i

12" Wood Lathe
Ground steel ways.
1002% American-made,

Cast iron head & tail stocks.
527 long: 38" belween centers.
Sealed ball bearing head stochk.

Frese brochure on reguest

WILLIAMS & HUSEE‘I" MACHINE CD

Dept. 51, Milford, NH 03055

Toll-free: 1-800-258-1380 In NH: 1-673-3446

Thix Heawyweight is entirely Amesncan-made with 1op-cuality
e, Materials and construction, s priced for the hobbyis!,

= but tough enough for the professional wood worker,

A 1/2HP mator wilh Tour-step publey provides
- power 10 spare for turning, sanding, grinding,
buffing and 5. 224
include a

drilling. Accessories
compiele tool
lurning set and

a face plate

and sanding disk
for culboard
hurning

IDISH ANTENNA 3
| OWN BWEHTEH

B rocamuns ayaiars may o 1o Pk
I‘I‘:‘t"iﬁlti T"U Inc

D, 8295 shigoog & recrance (U S
Moema

winds) or cal
it 24-hs €0, D, Cdlat L..nﬂ:msjzfi 2041
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+ 4 technalogy.
" prestigious MLT, (LS Army, Navy & brerias
woridwide fhave be Bust satiing BooK 1

T Imarl.runrwl m ihis ad i arcity boi T

SYST
w\l}ldr!cth-‘ D= ht

wlhl TV calbins includes

EMNAS I-W'I'E“l .

pary owl 'H Hm‘l
The distinguished ATaT Bell Labs,

have Bought our f seilimg

gt rapew 19 upatea B0 I
e g S

== Project & Instruction
Books, plus many
L= Hard-to-find Tools.
7 Ji Tomens Counray Stone

L T e T
Tept. PANIE nrnelian Ray, CA 2571 1-0850

plans, kits, coloned 1
and unfinished hardwood
parts lor loys, crafis snd fumiture
[Colenlal, Shaker, primitive & modem). Bulk g
I prices available, Color catalog $1. (B14) 4B4-1T48 §

! Cherry Tree Toys » Box 265-24, Beimont, OH 43718 1

566.75 BUILD-IT. ¥ OURSELF
Compgsste Kit o 8l HACKSAW

Plus Fri)asrs less pulley Cuts 120
. shchesiman Liso @y ' hpmaotce

iy 5" grill press regueed Par
limsreng Catalog ol this and 51
alfer Kis - 31 L]

E;;Itl.“ﬁﬁszﬁl..““"

Cedarburg, Wi 53012

USE |
ZIP CODES
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TAKE ADVANTAGE

of all the movie, sports, and speciaity
channels that other people have to
pay for through cable subscription. All
of that aond much, much more; chil-
drens’, adult, religious, music, athnic,
foreign and public programming. In
all there are well over 100 channels
of more program variety than you
have ever dreamed of.

TAKE ADVANTAGE

ol these fantastically low prices
brought to you from the first national
hame satellite compony. Sotellite re-
cepfion systems are bacoming very
popular in the US. but most people
are paying artificially high prices be-
cause they buy through companies
thot can't afford huge volume dis-
counts.

TAKE ADVANTAGE

of this complete, high quality, full
fledged satellite system. The Valscot
system s not a cheapy roof-top imita-
fion, it's the real thing. This system
includes a 9 foot parabolic antenna
{large enough to receive all 17 satel-
lites over the continental US), a fop
quality signal receiver, a polarity con-
trol, and a high power, low noise
amplifier. This Is not a ki, it Is a fully
manufactured satellife system ready
to install and enjoy after just a few
hours hook-up time. The Valscot
satellite system is manufactured and
warranteed for five years by Ross
Electronics, a keading manufacturer
in the satellite industry.

TAKE ADVANTAGE

of this offer and order your satellite
system now for

ONLY

394995

call or mail your order in fo:

Valscot Enterprises

1-914-527-5040
P.O. Box O
Red Biuff, CAQ6080  mmm—m

| 5

QUALITY CLOTH

SANDING BELTS

HOME—WORK—HOBBIES

THE PERFECT CIFT...
Far 1ha d‘ﬂ‘mr. snginsar of
i s Achueh arahl mp-u.pm

e wilh &0 B
mounied in the mnm Comes
compiele wilh fwo pens and a
Bilvef Brass plade kar Al
name of nitale Jusi S4G95 &
acrepssd

£300 PRH. Viea and MC
KDV, POLUTION COMTROL PUB.
PO Box 53071 = Miams, FL 3053
I [ ]
1o A H;m-;' 1+ 27 Poitey Cay pyi?uﬁl‘ :
1+ A2 Nlea Er Tos 2T Pore Cate S11
§ 18 £10 snaes am MAKE THIS SHADE
«1¥ o 1 ) il
§ e 12 L fewee
P al i gl v
: P‘i."ﬂn;fli,s.\. Eg5 1-3.}5;4.-‘-* S50 [ ] fDn!.ES‘S
F12+ 98 B5 i « 36 Hammipng 17 e
: - e, o 850 AT 13tEAa W2 : THAN $75.00
11 ;1 ﬁ"g': F'Ir'b::. GE i g 11 oy ﬁgg 1 send §1,00 for our hig catalog
§ i-MPenerCate 0 §- 0Dty B of statned glass supplies
= 1. Specity lor wood or metal = WHITTEMORE,
& Wil sfep assoried—or spedly ool
§ 3 Othars sizes availabie— Plaass Inquine i Box 2065EM, HANOVER, MASS. 02339
1 4 MONEY BACK GUARANTEE ]
1 mﬂnﬂﬁhrpu lf—ndllng.hd:b-ﬂ:m [ ]
§ money arder d [send cord ]
' m.lmmh].m‘&muﬂh: (]

" Hak for FREE CATALDGUE with mons savngs and offers™

JACKSON TOOL CORP. Dept. AMI

2755 Jackson Ave_ Long island City, NY 11001

e 392-4330

BUH..D A EIKECAH e

BE AN EXPERT IN
B CARPET LAYING

CARFET LAYERS BARN 4150 PER DAY AND UF, Big demand. Thesandi
ww lophing For corpet crofipmen, W’i*vlnml-wvr!*-ﬂ

L] hﬁuhh.mﬁqﬂlmﬁ#m—-l ~a wtrk, Wgsy (L
i’%ﬂ durty mois sxtra marey dmm-rpﬂ 1:-::-‘:;& in Hhir —*I:s-ml

The Amazing Minl G _1I Buaitl stk whilg bamisg Ve gl sale carpet fecl and squipment with pewr
Bicycle Pans! Eleciric-Peds Resiaing.

Powereal Fun 1o Diwe WRITE TODAT FOR FREE (MFORMATION
Easy io Buik! Corpet Crafts Inst. 390 Dawson, camariio, ca s
wrtza and Me -§ ol Gie

SPDHTH#.H GG.

P.0, Bax TOTT-R, Endiegt!, NY 13780

[w\u ;_uumn ®

EATHES I° T 157
FeWer

ﬂn_!\ STARTISNG AT

800 LATHE
{AIN.QC $1.00 Precivion
Toals. Inch ar Meiric

= + dluminuen, Brass. Steel
]i', - aill :hm‘t small Screws.
- S M taps, o Saws, Colleis

‘.- - O CATALDHG §1.00

BASEMENTT
FLUSHES UP To Sewer or

No Digging Up Floors—Installs Easy,
Write McPherson, Inc.,

Box 15133 Tampa, Floridd 33684

]
BRI IDNG 1

SMALL PHIGISIﬂH LIT HES
For Meial Working or Plas
See Your Dealer —Unimat !"v'ﬂS‘I
Compact 5"-T85—Refund

Send lor FREE Catalog. Order From:

HOBBY PRODUCTS
- compANY

Ih&:j..ln.hu (7848
mibt OH 43207

L egay Pl b B
Toak — Haeﬂall !uun
plwd I.-' L

] -|.‘|

meml Instityte, Degt 170-HuW

C yifiaan Do

Littie Fals BJ Q7424

.llﬂl“\'l h-llnnrlﬂilms
12-Tosl Set. G cost 1205% now

Barn/Garden Shed Our well-designed vard
building provides handszome storage for
'lel.l tools, hand tools, power equipment ';T.D.: ELEIIM-TF‘MIL%I:T:]- 1;.::

pardening supplies and a gardening center Twa I8 Sets [Limeted Tima| o

Money Back Guacntee Add ‘TP for Shpi g
' Twxas oiders add 5% tan Exper] ertery add 4
::_s SURPLUS CENTER, Degt 503

or the whole familv. It also has an upstairs
loft! Dhimn.: 12 x 16 £t Plans, instruction man
ual & material list. (1 plan: PL-1278—S10.50)
(2 plans: FL-1278A—517.5()

Send your name and address with
check or money order payable to
POPULAR MECHANICS. Mail to:
Popular Mechanics, Box 1014 Radio
City Station, New York, N.Y. 10101

—_—

t.%

Nuw fmm%urml ﬁﬂ ﬁh.;;lm trave | traner and l'.'lilﬂl
nal 13 1. model. Assamibled or kit. 750-1500 Ibs. Ready
to tow, Sheeps 4. Color Catalog. Send 53 to Burro,
12775 Co. Ad, 33, Chaska, MN 55318 P-1084

POPULAR MECHANICS ® DCTOBER 1984

= — |




CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Kathy Ramirez, Classified Service Manager
Rate: £5.70 per ward payable in advance each insertion. Minimum insertion ten words.
Baold face capitalized words—351.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.)

The nesx available issue to place an advertisement in America’s No. 1 Classified Section is DECEMBER. The closing is OCTOBER 5tch.
Send remittance payable and order to Popular Mechanics, Classified Departmeant, 224 West 57th 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
whio use post office box addresses for thelr 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.O. Box number must furnish complate name and street address for our records.

To avoid delay in the publication of your ad, plosse send samples and descriptive materials with your request.

NOTICE! WE WILL HAVE A SPECIAL "CHRISTMAS GIFT SHOPPING" HEADING IN DECEMBER.

AD CLOSING DATE FOR DECEMBER |5 10/5.

LISH 1 ART
BOOKS &

ER"® M
PUBLICATIONS

FREE calalog isaded with fun thungs. Berey House, B17
Mew York, Marinsburg, WY 25401

COLLEGE SCHOLARSHIPS—LET OUR COMPUTERS
LOCATE A COLLEGE SCHOLARSHIP FOR YOU| Fres
Inlormation on Compuier Search, Financsal A Gude, Naws-
lenai, mnd Hotling Phone Sanece Call or Wnie: NS5, 18862
RAiwver's Edge DOr. Chagrin Falls, Oho 44022 (216)
5431334,

FREE copy-THE END TIME Newslotier, "SURYIVE WWJ'
Box 'C’, China, CA 91708

GIFTS- JEWELRY- BOOKS. Specity. $1.00, relundabls
frsi order. J. Smith, Box 536, Elesla, Hawas 86705

POPULAR MECHAMICS Helps thase wha heip ihamsatves
with our new 1984 Plans and ideas catalog. Easy lo follow
plans and projects— Tools, toolchesls and workbenches—

ko your catalog today! Only §1.00, P.0. Bax 10140, Aadia
City Station, New York, NY 10101

PROOF Earth visited by Akan Astronauts! incredible Facts:
Scientilic Data Aevealed. Send §5.95 for “The 8,000 Year Oid
Spacesull”, 1o: Meviin, 548 Eim, San Bruna, Calif. B4068

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS 2,000
wiles, all subjects!| Free catalog: Hamiton, Box 15-A, Falla
Village, CT DE031

SELL Books. mmmmw §1.00.
Youngers-Books, Princaton, lowa 52760

FREE ks Sell-improvement Books. Hunter's. #2450, 1501
E. Chapman, Fullerton, CA 82631

FREE |nteresting lustrated SELF-IMPROVEMENT Cala-
og. Wrie: Bofier Books, Depl PM10B4, 206 Aldershal,
Manhassel, MY 11030

WUCLEAR WAR CIVIL DEFENSE INFORMATION Send
$3.00 1o: Seahawk Civil Defense Co., 236 So. Rainbow Bivd.,
Sults 102, Las Vegas, Neévads 89124,

BANK YOUR BUSIMESS IDEA! Order he Slarting a Bus:-
ness money guide . . . “How 1o Write n Business Plan the
Banker's Way". 510. Ventwa Publishing, Depl. 402, Box
F110-208, Blaine, WA BEZ30

ELECTRIFING Book!! Think And Grow RICHIT $3.00 10
Esquisite Discounts. 133 Newport Strest, Brookhymn, MY
"z

FREE CATALOG - BEST IN THE INDUSTRY
A COMPLETE CAMERA STORE IN A CATALOG
the World's Graml Catalogs, and @ is Pholographic.
Porter's Camera Sione, Inc., Box 628, Dept. PM,
alls, lowa 50613 for your Free Copy (US Oaly), 112
iablod size pages filled with 4,000 fems. many of (hem
enchisive and very unusiel. Plus popular brand camerss,
lansss, flash, sic.. Al discount prices. Huge nventory, fast
sendce, (feal pAckEgng, You must sas it 1o balewe 0. Ordes
your Fres copy foday,

ONE of
Send o
Cedar F

CHRISTMAS GIFT SHOPPING

LEATHERCRAFT KITS & TOOLS Over 75 kils and 100
fiools gol you staried in leathor carving. Plus over 100
emboss-stamping fools. 35 “How-to" books. All the supplies
nesdad lor the beginner or expard. 32 Page Color Catalog
52.00 [Refunded Fest Order). Berman Leathescral, 145-PM
South S1. Boston, MA 02111-2882

BEAUTIFUL Full Calor Calalog loaded with Gift items
Send 51.00. Aockeft's Gifts. Dapt. PM. Box 359, Portage. Wi
53601

SAVE 50% sammmmmwmnmbw
catalog. Safisfachon guaramieed. Giango Desiributing, 924
Riohinson 51., Binghamion, NY 13801

CAR EMBLEM BELY BUCKLES sold Brass Classics
Hand Irdaid Camars, Chewolet, Corvette, Datsun 2 Ford,
Mustang, Porsche, a7, Trans-Am $12.95 PP Check or MO,
Foma. P.O. Box 2926, Alexandrin. VA 22304-D482

OUT of Print Books Located. Wrie: Stilson. P.0. Bax 1040,
Gilandale Haights, L 50138

AUTO'S BIOGRAPHY — Hare's Tha “car-baby” book for
ihis parson who babess Fus car. 32-paga, colorul dieny helps
youl keap B complete history of your car. FRecond your trips,
naurance, mileage, senacs Bnd repairs. Also includes pages
for photos. Fits nicety in fha gliowe compartmant. $3.50. Send
order to: PO, Box 10140, Radio City Stabon, New York, NY
10901

CATALDGS

WHOLESALE Prices: For Clubs. Individuals: Safin Jackets,
Caps. Bags, Bandanas, Shorts, Shirs, Camoullage Apparral.
Send 5300 Calalogue. LSAD, inc., Box 214, Palestine. Texas
THAON . BOO-527-Z17R

PERSOMALIZED GIFTS, Jewairy. & Business Opportuni-
tos Send $1.00 lor Catalog to: McBaan Githouse, 3 Fairfield
Circle, Dept. 15A, Brentwood, N.Y. 11717

HOLIDAY GIFTS From Arpund The World - Catplog, 59,00
Refundable. Manson House, ARD, Dept. 278, Danville, VA
24540,

PERSOMALITED tew shirts. Put ANYTHING on. $10.50.
Stabe size. Conerdl Enerprses, P. 0. Bax 2136, Wast Helena,
Arkansas 72390, MCVisa. Acocount Mumber. Expiraticn

MINA NICHOLS - Distnctres Galls by Masl Catadog - 51.00
Retundable On Purchase 14937-2 Batcoy, Van Nuys, CA
91408,

SAVE GASOLINE!N pollution  devices— easily,
reversibly! Posco (GB-10), LaGmangaville, NY 12540

80 BECOMD tire inflador. Tube-iubniess 5358 Mas
Emesprises, 3800 Knox, Fl. Worh, TX 76118

YOU CAN OWN A JAGUAR. Send 53.00 for proven meth-
od, P.0. Box 2164, Muncie, IN 47302

BIRDHOUSES, Badieeders, Gifts, Free Catalog. Aucubon
Boufique, Box 581863, Tulsa, OK 74158

FRAEE Brochure: Guard Agains! Aulo Thel, P.O. Bax
32027, Euclia, OH 44132

AUTO Finders Mailorder Magazine: Picture Info. $25.00 All
Typa Listings, Buy-Sell-Trade. Auto Finders, AL-2, Box 118,
Camon, TX 75103

FIBERGLASS TOPPER easily bult from detailed plans
Sireamhne, supes sirong. and nsulaied, SAVE 50% | T0%.
Brochure §1.50. Holper Designs, 2710 Nathan Lane,
Plymouth, Menn, 55441

SUPER MPG? Explore Limits! Workbook £31 75, Enginear,
Box 965, Sonora, Calilornia 55370

SAVE MONEY—AVOID RIP-OFF—AUTO REPAIR. Fe-
pait Gusde shows how. Free Detnds Fanield Publications,
Box 1515, Cenbralia, llinois 82801-1515

STOP BANGING. use GUICKEE DEFROSTER GUN 1o
mall ice, snow. sieel (rom car windows in seconds. Just plug
into car lighter socket. Sprays out a8 sieady siream of supar
haated & bo clean off windows quickly and easily. Comas with
case. §19.95 pius 6% PA sales tan, Culmer Associaies. Bax
20577, Philadelphea, PA 19138

CHRAYSLER 400 Cid gots T9.8 MPG. New Vaporizer Car-
burpfor, Easy 1o Build your own. Send Stamps. Kniess, A2P8,
Bowling Green, M0 61334

AUTOMOTIVE SECURITY CATALDG: Larges selecton
avalable. Do-i-yowsell. Pagers, alamms, hoodiocks, glass
deteciors. Send §2.00. Automotree Secunty Equipment. Dept
2 PO, Box 382, Paimview, Now York 11803

AUTO REPAIR MANUAL VINTAGE CAR EDIT Il (1553
1861). A& musi for the ownerresioner of vinlage “Golden
Oldie” cars. This hmiled sdfion shows how B resiore, repair &
murtain 31 models. Special-serice-sachon ncludes nlor-
mation on & condifioning, alernalors, brakes, distibulons,
nonsip dfferenbals & staming molors, sutomabc ransmisson.
|B-1500-535,00). Send onder ba. P.0. Bax 10140, Aadao City
Statan, Mew York, NY 10001

AUTO SUPPLIES & EQUIPMENT

ALTERAMATOR Gerersior Asbuilding Book. Informabon:
52.00 (Relundable). Hedalund Engineenng, Box 26024, Las
Vagas, NV B126

PARTS: Army Jeap and fruck paris. Spare Pars &
Equpmani Co., PO, Box 751, Lexinglon, Kenducky
40501-0751

AUTOMOTIVE AIR COMDITIONING Replacemant Pars
and Sarvice Tools. Send $4.00 lor Catalog and Price Lists
Auto Air Supply, P.O. Box 1261, Seguin, Texas 78155,

UPGRADE PRE-TI GM PRODUCTS o later model afler-
nalors. Eliminates voltage meguiator, Guaranissd details
$10.00 PPD, VID-COM Techmcal, #PM, Box 3337, York, PA
17402

HYDRAULIC JACK Repair Manuals and Kis, Catalog
52.00. Hydrauiic Jack nc., P.0. Box 18, Accond, NY 12404

TURN Admosl any Manual Tranamession imo an Cvardroe
it for Bs Liftle as $190.00 and & Hours. Complete Plans
including Pholograghs, $8.00. Ta Innovabve Gearing
Rasearch, P.O. Box 2627, Flagsiall, Anrona 86003

FREE Delails! Save monary. gas and regairs, Save ha e ol
your engne. Fight back angne inction now! Gel the facis!
Destributors welcomed. B. Nathan & Company, 41 Camegme
Avenue 15-E, East Oranga, New Jersey 07018

[Continusd an next page)
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AUTO SUPPLIES & EQUIPMENT
lmmmmw
BLEED BRAKES SINGLEHANDEDLY! No partner
thaa facts. Baves bme, monagy, aggravation. Qrdar now! §5.49,
Mortheast Business Group, Box 441, Samsbury, CT 08070

ROBOTS
BUILD YOUR OWN PERSOMAL ROBOT. World's Largest
Sq:phrn‘ Parts, Publications.

CatalogPhotos §5.00

TIRED OF COSTLY CAR REPAIRSE? Ebminae disgnostic
cosis and Spol rouble belone i gels serious wilh the Od Anal-
yet Samphng K4, Complete (aborsiory evalualion supplied.
$12.85 per kit, $11.05 per kit {4 or mare). Checimaney onders
only. O Samphng Company, 4823 West Marconi. Glendale,
AT BS306

LATEST M AUTO ACCESSORIES - Retraciable aluminum
slad wenelian fans easily installed nssda ypour windshesld. Pro-
tects frond ntenior from sun when parked. Send for free bio-
chure or onder @ pay for $32 plus 53 shipgeng. ROBERTS,
BO7T1 Medcall, Sufe 1168, Overland Pare, KS 66212

DASCOUNT Storeo indashes . . . 2000+ Speakers . . .
ECHO Bogsters, HIPOWER, Box 1424F, Dover, DE 19902

EMGINE, Chassis Parls List. Honda, Datsun, Toyota.
SPECHY YearMakeModel Engna Number. Manulachures s
Supply, Box 15TPMC, Dorchestar, Wi 54425,

CARPETS, lop, shocks, suspension pans for all cars 1935-
1980, Free catlalogue. Kanesd Aubo Products. TP Monnos,
Boonon, NJ 07005, BOD-526- 1008,

MOBILE HOMES

MOBILE Home RAepair Made Easy— Luarn How. JD, Box
B0, Paw Paw, Mi 48078

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

MOTORCYCLE MECHAMICS TRAINING see our ad wder
Educaton & Instruction Pegps 202,

GO Karis, Mirabikes, Atv's. Kis, Parts. Engimes. Lowest
Pricos. Larges! Selection, &4 Page Catalog $3.00. Refund-
able, Kar Word, Dept. C.. 1488 Meror Ave., Paineavili,
O 44077

AVIATION, HANG GLIDING

GYROCOPTER, Hovercraft, Ulralight, Airboat, Landhyacht,
Dunebuggy, build your own, Drawngs $10.00. Awcrah
Supplies, 7932 Datario, Omaha, 88124,

BOOMERANGS—INCREDIBLE RETURNS! You can do

it Exciteng! Cuder your FREE Catalog Mow' Boomeranghan,
306 Park, Monroa, LA 71301,

FLY WITHOUT A LICENSE! Learn how today. Catalog
S1.00. Ulrabgit Pubbcations. Lock Box 234-PM04,
Hummelstown. PA 17036

MASTER Guide To Smal Hebcopters. $8.95. H-C Guide.
Box S0485, Mdwest City, OK. 73140

HOBBY HELICOPTER. “Choppy” Uliralight Swngle-Seat
Helioopter. Simpified Construction— Motorcycle Engine. Bro-
chure 32,00 Polynova, Bex BTOM, 51. Remi, Quebes, Canada
JOL 20

SPACE & ASTRONALUTS

ANTIGRAVITY Propulsion Device! Frea Brochwre. RDA.
Box B7TIMM, Concoed, NC 28025

HOVERCRAFT

AERO-CAR Amaging Hovercrahl budl easdy with ardinary
Compleia construction plans and brochure. 5685
Aaro-Progects, Box 5118PM, Clinlon, Mew Jarsey DBB08.

HOYERCRAFT Plans All Sies. Catalog §1.00. Uiniversal
Hovarcralt, Box 281, Cordowa, Illingis 612432

HOVERCRAFT PLANS & PUBLICATIOMS! Catakog,
$1.00. Verdure, 138208 Gresniand, Uniomiown, OF 44885

. RADIO & HAM EQUIPMENT

POLICE Scannars, Bearcal, Regency. HPR, Box 10224,
Darver, CO. B0215,

CB MODIFICATIONS, Conversions, Books, Plans, Kis
Catalog 52 CBCI, Box 315006, Phoeni, AZ 85045

BEARCAT, Regency. Fanon, Fou, Scanners: Decownted,
CAYSTALS: $2.95. RADIOSALES 414231441

GOVERNMENT Surplus receivers, ransmitars, GRooper-

scoopers, pars. Catalog 25¢. Meshna, Mahani, Mass.
01508

ELECTRONIC EAVESDROPPING DEVICES, $1.00 Cash
Or StampsPefunded. HUNTER, Box 3132, Winsion-Sakem,
NC 27102

LIMEAR Transisiors, Tubes, Hard-lo-hind Paris; MAF454
S16.00, MRF45S §12.00, Catalog 51.00. P.P.A.S. 13204
Grand, San Marcos, CA 52066, (615} T44-0720,

COMPUTERS & SOFTWARE

RENT SWAP your soffwars. FREE catalog. Supaer Libmary,
Bax 27125, Orlando, FL 32887

AMAZING Machine Pa-inks Mcocomputer Prinder Cae-

trdges, Froe Details. Zygoiron, Box 27, Fremont, Michigan
459412

OVER 1,000 pc name brand disk programs for Apple
1BMPC aach LIS $6.00 up detasls US $1.00. Asliant, P.0. Box
23510, Sheungwan, Hong Kong.

FREE programs! Send stamps! Specily  computer!
eZAAETAA, Ban 5223-MSE, San Diego, B2105.

BIGGEST T1-99/4A selecsion. Newss! geciting Soltwar and
handware bargams. Hard 10 get items. Send for bee cataiog,
Fasl Sennce, Dynamas, Bax GO0, Htkawlle, MY, 11801

EDUCATIONAL COMPUTER SOFTWARE CATALOG.
White: Educational Softwars Company, Dept. 104PM, 505
Carhindral Strpet, Baflimone, MO 21201,

APPLE || sacrets, Pokis and piiks, graphics shon-culs
send §5.00. Computer-M, P.O. Box B00427, Houston, TX
TTeB0-DazT

STEREQ. CASSETTE TAPES. ETC.

THOUSANDS OF OLDIES! Hard-1o-find 45rpem b records
from the lest 40 yeass incleding pop. country, rock, and soul.
Send %200 for catalng to: Amencan Pia, P.O. Box 686455,
Dept. PM. Los Angeles, CA. 90066

LOWEST Poesible Prices On Al Maor Brands O Home
H-Fi and Video Equipment. Free Shipping. Free Catalog.
Giobal Electronics, 438 Albemarie Rd, Cedarhurst, MY,
11518

TV & VIDEOQ EQUIFMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE Facts Informative Dooklel tells how modem: cable
Fysiema work. Hishory, EQupﬂnﬁi m&wusm 38 65,
ACS, Bow 711PM, Palaskala, OH

ENJOY SATELLITE TELEVISEON, Save monay with sasy,
guarantesd, do-it-yoursel anienna planskits. Send 5100 Tor
catalog or 38 85 lor "Consumer Guide o Satslite Television ™
GF1-38, Box 9108, Miasoula, MT S8B0T.

MICROWAVE ANTENNAS 385 85 Visa Master Charge or
COD. Maticnal Micro-Tronics, 2303 Morth 44th Sireet, Suila
14-215, Phosnix, AZ 85008, 602-568-0196, Dealers
Welcome

VIDED MOVIES, VH5-Bata-Disc. Giant Catalog 5300 re-
fursdabie). Tower, Dunkirk, MD 20754-0213

FED Up with Cable TV, ‘Watch Hundreds of Free Movies
wilh your own Saledite Telewision and Microwave Telawvison,
Send 5385 and $1.00 shipping to. Cable Vision. G546
Haollywoad Bivd., Suite 201, Haliywood, CA B0028

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOATKITS - PLANS - PATTERNS - FRAMEPACS -
LARGEST CATALOG - 300 Dasgns 8'/80" - Phywood Fiber-
glass - Steal - Sirp Plankng - POWERBOATS - inboards -
Cutboards - Crusans - Sportfishers - Hydroplanes - Fun-
abouts - Houseboats (KAYAKS CAMOES - Largest Selec-
tign) - SAILBOATS - Daysailers - Trailensabers - Muttihulls -
FIBERGLASS MATERIALS - Cloth - Fesins - Foam - Mew
mpeoved - “EPOXYPLUS" - “EPOXYGLUE™- "EPDXY-
SURFACER"- Wood Epoxy construchion - CATALDG $2.00
{54.00 -'-lrmn inchudes FREE Boatbusider Matenals Bro-
chure (Book - “AMATEUR BOATBUILDING™ Fiberglaas-Ply-
wood - WoodEpouy - Skeel 36.00) CLARKCRAFT, 18P
Afualane. Tonawanda, NY 14150

EVINRAUDE-MERCURY 1983 Bargaing . . . alf szes |, . .
Seott MeCulloch pans . . . 52. hardling . . . Electra Marine, 610
Merrick Road, Lynbrook, New York 11583

FIBERGLASS - RESINS - Foams - cloth - epoxies - mal -
ehe. Factory prces - CATALDGUE 51,00 - (Book "COM-
PLETE FIBERGLASSING™ 36.00) - Clarkcral, 18-P
Anualare, Tonawanda, NY 14150

BOAT PLANS - FRAME KITS - I’I.'l'l'!l“ﬂ Hundrads of

usmmmrf for amaleurs. Professonal results! Mo Lofing!
"Supplies” - Fasienmngs - Fiberglass - Resing - Gluss - Books,
Sand $200 for Huge 144-page cabalog or $4.00 Adrmall
Includes Froe “Boatuilding Suppies” brochure. Investigabs
our “Pomy-Eheld '~ Pouy-Grip” woot'epoxy boatbuilding ays-
e - Manud © $2.00. GLEN-L MARIME, §152 Rosecrans,
Bax TEEMP, Belticreer, TA SOT0E.

BOAT KITS - 27 traderable models - POWER and SAIL -
11730, Molded fliberglass hulls and decks come Lacony
assemipled - you install lactony supplied imenos. Save half lac-
fory-built cost, Mo expanence required. Free 48-pags catsiog.
Luger, Dept. BC-B4, 3000 West Highway 13, Bumsville,
Minnesota 55337, = 12-880-3000.

QUEST KIT BOATS—Fow models to choose fom: 1§,
257,33, 36'. Basic kit prices st al $2558 00 (19°). $5500.00
(25'), $14,600,00 (33}, §19.500.00 (36'). AN hulls complete
mcluding deck, headliner, sieenng. lead keals and dessl
engnes [desel engines instalied only on 33° and 36°.) Addi-
licnal packages availabie Tor mberior, deck hardwars and rig-
ging. Ofered js complate kits or you can build in stages. Writs
Quist Kt Baats for tnee catalogs and prices. P.O. Box 1030,
Alachua, Florida 32615 or sand 510,00 lor complate “How To™
Quest marwal,

BOATBUILDER'S PLANMS, Patlems - Kayaks, Canoes,
Sailboats, Progues, Fishing Boats, Duckbosts, 40 models.
Calalog 25¢. Culdoor Sports, Box 8T1C, Brentwood, TN
arozy

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIGGER, Mote Powerul Muscles - lasier® Free Bookdat!
Universal. Box 66844, Detrofl, Michigan 48240

KUMG-FLU Free Lessons Send 51.00 for Postage. Mclisa,
Box 1755, Dept. PMB4). Honolubu, Hawall BES0E

BUILD your own gym out of wood lor S200. B projects.
Designed and used by word class champon. Plans $8.85,
School O Natural Bodybuliding, P.O. Box 485, Sandsion, WA
2150

SPORTING GOODS AND EQUIPMENT

CROSSBOWS and SLINGSHOTS, Mos! Complete Cata-
log Awiilabie $1.00. MEM ENTERPRISES, Box 64, Dept. PM,
Isiand Lake, iL. 80042

MAKE B)G MONEY N HOME SATELLITE TELEVISION.
Ba o Dealer, Eam §50,000.00 - §75,000.00 yearly. Send
$3.00 hor valusble report. Wholssale Satellite Supply, Box
1044, Lake Cwego, OR. S7034. 503-246-8335.

CAMPERS & TRAILERS —KITS, PLANS

BUILD YOUR OWM - Travel Trailer - Fith Wheeler - Motor-
home - Camper - Piclusp Cover - Plans - Patterns - Kits -
Cataleg 31 - Gien-L R-V's, B152FM Rosacrans, Boax 756,
Beifiowsr, CA SO0T0E.

FISHING, TACKLE, LURES

MORE Cat, Panfish, then you can eal. 35 To: ©. Bandobs,
Box 346, Onalaska Texas 77360

BATTERIES. ALTERNATORS

SENTRY generators with withoul angine big discours. JJ
Enterprises. Box 633, Oshiosh, Wisconsin 54902

CB RADID Booxs, Kils, Modiications. Caleioa §1.00
Petundabie. APS, POB 263, Mewport, Al 02840
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TRAILER PARTS

TRAAILER PARTS WHOLESALE Buid or nepas your gwn
sawe 507%%. B0 papge parts catalog $2.00 refundable, Ampas
Corporaiion, 204 5. Cenfer. Santa Ana. CA 52703

BATTERY REBUILDING SCHOOL

BATTERY Rebuikdng Tools. Instructons $544.00. Manual
$65.00. Traning Avadable. Sun Battery, 10415 98, Sabring,
Fiorida 33870



ENGINES, MOTORS

INSTANT WATER HEATER U-Buikd SASE. CAL. Box
1701, Sanford, FL 32772

NEW Engines For Mowars. Tilars, Etc . . . Fank Sav-
Ings! Iustrated Catalog - 52,00, (Refundable First Qngder,)
Descount Engines, Box 166PM. Ashland, MO ES010

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Walking Feet, com-
plate ready 1o use—only 5489.00. Thompson Modal PW200)-
AVAILABLE FROM YOUR LOCAL DEALER, or ordar direct.
[Mastar Charge-Visa). Datho Mig., Inc., P.O. Box 12110,
Lubbock, Texas TE452—Phone; (BOG) T44.6T74

MACHINERY, TOOLS & SUPPLIES

PHASE-COMVERTER runs 3 phase skicinic motors on sin-
gle phase. Stabc rolary new, rebuill. Biodec, Inc, T123
Bridges Ad, Cincinnati, OH 45230, 5132216713

TOOLS-Shop-Mill Supplies. Free list. Alan Tools, 2516%
W, Rosecrans, Depl PM-1, Gardena, CA 80248

GENERATOR-alactric D0kw. 3 phise  Deboil-dedsl
SB000.00. Biodec, Inc., T123 Bridgas Rd, Cincinnati, OH
4530, B13-231-6713

SMALL FOUNDRY Fumsces, Supples. Free erature.
Pyramid Products, 3736 South Tih Avenus, Prosnix, AfEena
BEG1

POCKET 20% ON Uity Balls! Sand $2.00. DutyCom, 1875

COLD Drafty Garage T Heevy Duly Solid Rubber Seals ALL
FOUR EDGES overnasd loking door. Complste Easy instal-
lation 7' =8 singhe $13.99 7'« 18", doubls $16.99, SEAL A
DOOR, ROZ, Box 3748, Hew Kensingion, PA 15068

AIRTIGHT WOODBURNER! Double Bamels MEAT Homa,
Gerage, Basement, Eic. Matenals o LOCAL HARDWARE-
Approximately $40.00 MO WELDING, Compiete plans MAIL
S6.00. Justin Sioves, Box 6145, Hansas City, Kansas
BE106

SENSIBLE Energy Saving ldeas For Fellow Do It Yoursaif-
ers, Descriphons §1.00. MAGNUS, 335 Olive, Cromwel, IN.
LT

SAVE on Uity Bills, Insulate your Waber Heaber with Space
Age insuliion. $29.00 Saves $250.00 Year Phes. information
52000 (Creditabin). MD Enlemrises, RD 1 Box 257, Millington,
MD. 21851

FREE DETAILS-FANTASTIC Opportuniies Wik Solar
Energy. 50 Maill Service, Bax 503, Opp, Ala. 38467

SAVING Tips Guaranised 51.00 SASE. Helping Indo, Box
463E, Lake Zunch, IL GO04T

WOODEN Toy Parts and Patterns, Fun With Wood
$1.00. Howard Co.. Dapl. PM, Box 442, New Albany. IN
47150

UNFINISHED picture frame mouldeng. Factory closeout
50% discount, 200 stylea. Write: Japs. 126-FF Sevanth North,
Haopking, MN 55343

WORLD'S LARGEST CATALOGT Thres pounds 704
papges. Every Tool Supply. Machine imaginable 5$500.
Refundabie. McKilligan, PM-1084 Johnson City, Mew Yook
13780

FAVORITE WOOD TOYS, Patterns. Parls. Wheals, Cata-
log $1. Toys And Joys, Box 628M. Lynden. Wash. SE364

BATTERY CLOCK MOVEMENTS. Below wholisale
prices. Bast Quality Cataiog $1.00 {refundabie). Yankos, Box
26, Thompson, Connecticut DE277

WOODCHAFT PATTERNS, Windmdls, Wishng Wela, Berd
Houses, Feeders, Flying Duck, Pheasant, Outdoor Planters,
Catelog 51.00. Crafters. 11840 US. 27 North, DeWit,
Michigan 48820,

BOOMERANGS! REAL-SIZE PLANS . . . Two 30", aasily
madeproven designs. Aush $3.00. Yours for lunprofit!
Boomeranghan, 306F Park, Monnoe, LA 71201

WOODEM Toy Parts, Paberna - Detsils. 50, Als Pme
Warks, Box 228, Lake Hopatoong, NoJ. OTB48

SILVO Harcware. 168 Page Hand & Power Tool Cataiog
§1.00. Depl. PA-4-10, 2205 Richmond St Phdadeiphia, PA
18128

#° METAL Cutting Lathe S87.25. Taig. 15048 Procior,
Industry, CA 31746

STEEL, Brass. Alumnum. Calalog: $1.00. MBM, 3718
Fremont, Chicago. IL 60613

BANDSAW BLADES, Any Size, Froe literatune, Fing Saw,
6541 Tidewatos Drive, Morfolk, Virginia 23509

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Guaranesd. Catakog $1.00 (Relundabes). Camelot, Dept. 44,
Bo 65, Bristol, Wieconsin 53104

STEEL. Aluminum, Brass—Shest, Bar, Shop Supphes,
Plans. Write: CE|, AR1, Bax 183, Camadan, IL 61423

BELSAW SHARP-ALL OWMERS Save to 30% on nams-
brand wivals, files, bets, parts. Frée catalog. Immesdiate shig-
il Woodmaster, Depd. H31, 2845 Teracs, Kansas City,
MO 84108, [BO0}E21-BE51

INDUSTRIAL jig saw and reciprocating blades and Hole
Saws. Order dwect and save. Catniog $1.00 (Redundable).
Widder Comporation, Box 1085, Naugatuck, CT DETT0

DRAEGON Files 5/32 7752 $4.05 dozen plus $2.00 handing.

Oregon Chain at Super Savings! Murdock Hardware, 387
Main, Oneonta. N.Y, 13820

“SHARPEMERS REPORT Mornihly Newslatiar, Sharpe-
ing Guidebook, Wall Charl. Send lor brochure. Skog
Gnrrpu'l]l Dept. P10, P.O. 22558, Minneapolis, MN 55422

OVER 1700 Calaiogs! Evenything Concaivabio MANY
FREE! GUARANTEED! Dumctory $4.00. Stremeo, P.O. Box
B757-B, Towson, MD. 21285

§ CLAMPS IN 1. RIGHT ARM CLAMP, Lise as Mire,
Extended C. G, T or Facing Clamps, Banch Vise, Bench Stop,
of & pair &% Framirsg Vine of Bar Clamps, Guarantesd, 1395
each, LEADWMC, Bax 3055, Depl. B, Hafteabung, M5 38400

JEMCO LEVER- PUSHES, PULLS, CLAMPS, LIFTS.
inenpensnve. Brochurs- §1.00, Asfundable. JEMCO, Box
91726, West Vancouver, B.C., Canada VTV 481

BRASS, Stoel, Aluminum, Stanless, Acryhc, Mylon, Taflon
Mg minimum. Catalog §1.00 [Refundable), METALS, Box
11204, Clayton, MO 3105

1400 Catalogs Listed and Descnbed. Sources for Every-
thing imaginable. $4.00. Masteriog, Box 879-B, Fairfax, CA
84800,

BANDSAW BLADES any size SAVE 20°%0% EUROPEAN
Wood and Metal Working Machinery, Fred Indoemation.
Bulfolk Machinery, Suite B, 16 Shore Road, Patchogue, NY
11772

JOINTER BLADE SETTING GAGE- Measures Chordal
Travel-$21.95 PPD, B-Squane, Bax 11281, Fort Worth, Texas
Te109

ENERGY SAVING

S0OLAR, GREENHOUSE, AND ENERGY SAVING
PRODUCTS CATALOG!
COMPOMEMNTS, Complale Systems. B pages, 18 sec-
ticns, Our 11th year! Onder from cne source — e
mrhfﬂlrnm ervgy saving mail orded housal Send §1.00
postpaid. Solar Components Corporation, Dept. M, P.O. Baox

237, Manchaster, NH 03108

U-BIALD SOLAR COLLECTOR, Easily, Save $100's,
Plans §5, Craig. 21 Roosevell Bhd,, Ephrata. Washingion
88823

10%-25% SAVINGS ONM ELECTRIC BILLS with new
dewice - completely legal. Savings GUARANTEED! Full infor-
malion in 16 page report. Send $5.00 (refundable) to:
Markesing Solutions. P.0. Biox 552, Woodward, 0K T3802.

SOLAR & ALTERNATE EMERGY

FREE Solar Heal. Complete insinuchions, Slash bills 3%,
Emsy. Free Oetails. Resd, Box 5 PMI0, Albert Lea MM
58007,

SOLAR Cobector Parabolc Type Plus Active Corvertor lor
Compiete Plans Send $8.00. P.O. Box 1385 Stakon “T7,
Caigary, Alberia, Canada T2H 2H6

HEATING, FUEL SAVERS

FACTORY DIRECT: Gas, Griks, Unvenied Gas Haalers,
Kero Heatars, Waler Heaters, Campang Heaters. $1.00 for
completa catmleg. DM, Bidg 33, HIA, Middistown, PA
sy

your home and hot water. Healer sis outside, no space kost
insade home. Mo fire danger, smoke, wood, frash, inside
horme. For home and commercial use. For inloemation con-
tact: Hardy Manufacturing Company, Foule 4, Box 156,
Philageiphia, Miss. 35450,

AIATROL SUPER BOOSTERS Hgh Capacity Duct Fan
Enjoy More Comiort, From Your Heating Air Cong-
tioning, Solar. 115 VAC 576" $30.00, 78 $35.00. Shippng/
Handling $5.00. Oiher Modets. Frae informabon, Sand SASE
1o: Awtrod, PO, Box 0326, Rocktan, llincis 61072-0326

HOME CRAFTSMAN

CATALOG FULL-SIZE FURNITURE PLANS - 52.00.
Refunded with first ceder. Tradibonad, Eary Amarican, dver
180! Furnifura Dwsigns, 1425 Sherman. Depl. CP-B4.
Evansion, L 60201

12 PYC Pipe Furniture Plans. $8.85. J&L Casual Furniture,
Bon 208, Tewksbury, Mazs. D176

ROCKING Horse Patiem $3.00. JML, Box 360012,
Meibourne, FL 32835

OVER 400 WOODWORKING DESIGNS! Shop-tested
pansfull size patterns. Crasts protilabie hoys, gits, hausehad
accessnies. Brochure PLUS Sample Paftarn $1.00. Accents,
{G-104}, Box 262, Danvers. MA 01923

TOYMAKERS! , . . Frea calaiog . . . pafiems, wheels, dow-
wis. parts, supphes! Humyl! Morgan, POMBI2, 1123
Bardsiown, Louisville, Kormucky 49204,

WALNUT Lumber cabeel grade. Squares, Gunshock
blanis, Veneer. lowa-kMissour Walnul Co., Depl. M. Staton A,
Box 65, 5L Joseph, MO 64503

FREE Catalog: Fumiture Plans. Flexplan-PP, 48 Lowell,
Wastwood, M OTETS

DOLL HOUSE PLANS FOR THE HOME CRAFTSMAN.
Saveral styles, Detailed, complets instructions. For free bro-
chure writh: NEW ENGLAND DOLL HOUSES, P.O. Bax
1282, Boston, MA. 02205

EASY Plans Maniel Clock $2.00 LBASE. Pendieton, P.O.
Box 427, Clewigion, Fla. 33440

12 CHRISTMAS PATTERMNS Displey Scene, Santa, Elves
and More. Details $1.00. EDBAR, Box 605, Lakepor, CA
#5453

MATIVITY SCEME £5.00, SANTA & REIMDEER $4.00. Fus
sira jgtaw pafiems. Easy 1o make. Prepaid to: MC Paftems,
Box 318, Perk Fadge, IL 80068,

WODDWORKERS, CRAFTSMEN, ower 250 plans, pat-
b for do-il-youtsell furnibure, ioys, Slorage cabinats, deco-
ki ibems. §1.00 mlundable. Patern Pak, Dept. 37K, 3838
M. 368h Ave,, Phoans, AZ BE01E

GIANT catalog; pattarms, pans, books jor making wooden
ftoys: $1.00. TOYMAKER SUPPLY CATALOG #PM20,
Tahoe, CA BET30-5458

OVER T8 FLUILL SIZE PATTERNS! Enjoy making proditable
wooden gifts, [oys, household accessories. PLUS “Shop
Secrels” only $6.00. Accents, (P-104), Box 262 Darvers, MA
01823

HUNDREDS woogworking patterms, books, tools, wood
pants, bes! vaiues; TIMBERS FREE CATALDG #PM20,
Carnesan Bay, CA 95711-0850

35 FULL-BIZE TOY PATTERMS! — Cars, Trucks, Train,
Airptanes, Earfhmovers—Only 35.00! Franks, 1202P24
Second, Boonevila, MS 38829

WOODEN Swings, Tabdes, Playgyms, Eic. lor Kids. Plans
or Kits. Catalog $1.00. FAefundable with Puchase, Design
Tree, Dept. A, 1. 1, Box B3, Castrovite, TX 78008

CUTE — Rocking Horse Plarrer, easy o build, Frese infor-
mation. Martin Enterpnses. Box 2687(PM), Flagstal. Anzona
BEOO3 .

MUSIC BOX WORKS 700 Tunes, Free Lisi Muss Box
Workd, Dept. MB, Avon, NJ OTT17

DOLL CRADLE— & a reproduction of an 18th century cra-
die Ours is handcratted of mellow ping with varnish finish. Any
litthe girl will prgoy playing with thes beautiul cradie, (1074 ~
22V47) plans and raberial B (PL-1820-53.85). Send Order
Ta: P.O. Box 10140, Radsa City Stakon, New York, NY
10101

FREE Brochue Unigue Hems For The Woodcratsman. Bax
133, Morth Attlebora, MA. (2781

BEAUTIFUL AND EASY WIPE-ON WOODD FINISHING
explained in FREE wood hniahing guide and products calaiog.
General Fanishes, Box 14363°, Miwaukes, Wisoongin
534

FREE supphes catalog!! . . . Hundmeds veneers, oyrmaking,
hardwoods, patierns, books, cane, dowsls, pegs. spendies,
maore! Basgan offers inclheded!! Hurry® Morgan, PO1MI14,
1123 Bardsiown, Louisville, Kentucky 40204.

THIMK Chrigtrmas! Wooden Toy Plans, Catalog $1.00, Free
Pian With First Orger. Toycrafl, 601-PM East Main,
Waynashors, PA 17268

MAKE WOODEN TOYS-PROJECTS- 100's plans, kits,
hardwood pans (oy, crafl, fumiture)- Cataleg $1.00. Chamy
Tree Toys, Belimont, Ohio 43718

{Continued on nexi page)
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WOoOD, WOODWORKING
from )

COMYERT YOUR RADIAL ARM SAW TO & RADIAL ARM
ROUTER SEE ROUTER KIT FEATURED IN NOVEMBER
ISSUE POPULAR MECHANICS FREE Brochune, Comesn &
Tool, Inc., 412 Lanpdon, ARon, Ihnots 62002

WOODWORKING WORLD CHICAGO, Ociober 12-14,
Exhitats, Demanatratons, Sales & Seminars on: Everything
For Woodworking Prolessionals and Hobbyists from Abra-
sives o Machmary o Veneers. For mone informatsn:
Convanion Designs, Box 485, Plymauth, NH 03217, (603)
535-3TE8.

FREE Cataloge, Hardwoods, Phwood,  Vensars
Temberlinge Fores! Products, Box BS8A. Lake Elmo, MN
55042

DRY YOUR OWHN LUMBER Economecal Build-H-Yourses
Kilmn. Wrie for Free Detads. Ebac, 6725 East 30nd
Indkanapolis, Indiana 46226

PLANS, BLUEPRINTS, PROJECTS

EASILY GEMERATE LOTTERY NUMBERS FOR PROF-
IT! $4.85 plus S.A5.E to: Richards Corp., P.O. Bax 7541,
Hampion, VA 2666

HOME BUILDING & REMODELING

CARPENTERS, BUILDERS, HOMEOWMNERS! Adjustable
device lof Drlling Handle Holes in Cabipet Doors, Drawers.
HANDLE MASTER, P.O. Box 391, Wyomang, Al 02898

BUILD YOUR OWHN HOME. New illustrated bogk shows
how wa did . $10. Rion Graves, Gra-Tech Inc, AT 3. Box
1949J, Samincle, Oklahoma 74868

VACATION COTTAGE 24 = 32° you can build. Flans, mate-
nal bst, ingtructons $12.95. Daves’ Const, P.O. Box BYY
AEshawaka, Ind. 46544

FREE Ouarz Clock Mavement Catalog. Discoun Prices. F.
Matl's Specaalties, P.O. Box 356, Worthington, Ohio 43085

HOT Tuba and Spas install your own. Seve Monay, 35 pga.
Detaded Insructions. Send $10.00. Laxeside Enterprses,
A7176 M. Cremana. Lake Vila NIl GO04E.

UPHOLSTERING SUPPLIES 31.00 Ror Prices. Vansety
Progucts, Box S566F, Lathrup Vilage, Mich. 4B076-0566

“13 WAYE 777 To Becomne A Happy Go Lucky For The
Rest Of Your Days.” To reéceive your copy just mail $3.00 to:
PO Bax 345, Beatrice, Nabr. 68310

FRAEE! Builder-Aemodeiar Mewsletier! Craatve, Money
Saving |deas: Buider, Box TIIN, Santa Barbara, CA
23102,

PLASTICS

CASTOLITE Laqusd Plastics. Crystal clear, colors. For casl-
ng, embedding, coating, fbenglassing. i indusiry, laborata-
s, crafl work Reproduce pour designs with ow mokd
matenials. Catalog 51.00. CASTOLITE, Dept. B4MFM, Box
391, Woodstock, IL 0058

DO IT YOURSELF

REPRODUCTION MOLDS

LEAD SOULMER MOLDS. Scarce Ciwl, 'WWil, Cannon
Fantasy. lllusirated Brochure $1.00 (Retundable). Duniens,
Catwadt, TX TTRIT

ELECTROPLATING CHEMICALS & Anodes Sold by the
Pound. List - §7. Electroplmers Supply, Bow 38AB, Shady,
N.Y. 12479

ARTS, CRAFTS, SUPPLIES

“GETTING Started o Stained Glass™ $1.00. Whitemons,
Box 20657, Hanower. Mass. 02338,

COUNTRY FURNITURE PLANS, Trestle Tabhe, Mira-Bam
and more. Sand SO0 (refundabée) for our catalog.
Hammermak Associales, Box 200 PM, Floral Pad, NY
11002,

GDANSK CHESS SET, High Tech style'nssemibled from
slecirical hardware. Plans $2.00. Archilext, 1 South Porland
Bwe., Broakiyn, MY 11217

HUMEDIFY dry motel air using ibems found in the room!
Plans, phatos, $4.85 from: Filih Avenue Products. Inc., Box
BOTE, Youngstown, Ohio 44505,

QIL CHANGE, LUBE JOB. Easy Instiucton boosial, $3.00.
John Merelk, PO, Box 398, ‘West, Texas TEE91

2500 Catalogs. Wholesae Sources, kost Frea, 146 pages,
54.00. Uttra Log, Box 13416, Salem, OR 97305,

PROJECTION TV . . . Corwert your TV Io project 7 Fool
piciure . . . Resulis comparable 1o $2,500 projeciors . . . Tolal
Caost less than $30000 . . . PLANS AND 8" LENS $19.95
llugirated nlormation FREE. Macrocoma-BE. Washington
Crossing. Pennsylvania 18877, Credicard Owdees 24HRS
(215) TIE-3979.

ELECTRIC GATE OPENER Plans $9.95 SASE. DAW, Box
858, LaMargys, Texas 77568

WOODSTOVES - Buikl Inaxpansive Freestandeg o ingert
Heats 2000°-Detaied Instruchons. $8.00. Dalmar Co., 20029
Oecadertal, Seattie, WA 58148

MAGHMET TYPE Coin Finder Plans 5500 Ran
Muterspaugh. 17125 Lake, Panama City, FL 32401

BARN/GARDEN SHED—Build your own storage shed
from Popular Meachanics Plans. Complele plans, instruction
manual Bnd materials kst belp keep the job simple. This back-
yard bam is groal for storing lawn and garden equipment a3
well as providing axtra storage lor those cutlaned ciosals and
shadvas i tha house. Addtional space on iop of the bam
allows for mone storage. Dim: 12«16 1 plan: PL-1278—
§10.50, 2 plans: 1278A—317.50. Send order to. P.O. Box
10140, Raho City Station, Mew York, NY 10101

77 SUPER PLANS. BARNS, Garages. Workshops,
Homes, Catalog $4. (Refundable) ASHLANDBARNS,
BEOFM Butiercreek, Ashland, Oregon 87520

FOR THE HOME

1600 CATALOGS Every Subgect Imagnabie!!l Many
FREE! Dvrmctory $4.00, Catalogs Gafare, T914-R, Springfeid
Village, Springhisld, VA 22152,

TRAILERS! Horse, siock, ulility. abe. Wile for mformation.
Prde Trailer Plans, 41859F Holdan Creek. Springlield. OR
aT4TH

MAJOR Agpliance and Relng. Repas. Any Brand, Do &
yoursed] repair instruction & repair manuwal. Wnle with prob-
ham. Specify brand name & model number. $22.50. Fx Rie,
1527 Wapping Rd., Migdislown, R.1 02840

BACKHOE OWHMNERS Buld on powerful log splities aasily

LEATHERCRAFT Caakeg. Tools. Leather, Dyes, Dress-
ings, Saddla Stamps. Buckles much more. Send $2.00 (re-
fundabie wih oroer) o MacPherson Lesther, P.O. Box
BE27EA, San Framcisco, Call. 94 168-2783

LEATHERCRAFT Suppses Catalog, $1.00 (relundable).
Crafal-LS, 1908 75N, Sharman, TX 75000

STAINED GLASS SUPPLIES: EXCITING SUPER CATA-
LOG-PM $3.00. CORAN-SHOLES INDUSTRIES, 509 E
SECOND, BOSTOMN, MA 02127,

STAINED GLASS SUPPLIES Complete Catalog 5200 {re-
fndabla). Sunshing Glassworks, J&00 Hadem, Dept CT,
Bultalo, MY 14215

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

SIGN Panting — Easy method. Free catalogue. Kaulmann
Caomgany, Centerdown, Missouri 85023

CARTOON for Fun and Money!" Free bookiet!!l Cangons,
Box 406144, Datrot, Michigan 45240

MODERM Cartooning taught by mail. Write lor free bro-
chure. Carloonerama. Box 263-12Y, Branford, Conn. 06405

and insxpensvely. Plans and pictures $10.00 to: SPUITTER,
1248 Crosby, Cak Harbor, WA 0277

3667 CATALOGS listed and described. Big 216 page drec-
oy provides sources lor hard io fnd lema, and averything
g imaginabie. Detasta FREE, or ceder now 510,95 postpaid.
Saislaction guarameed. Hiltop Publishers, Biow 1364, Chula
Wista. CA 92012

CLEAM Your Chimney free. $2.00. for completa Details. G,
J. Bandete, P.O. Box 348, Onalaska, TX 77360

DOES YOUR SUMP PUMP WDRK During power ilune.
Ours does. Withoul a plumber. Free catalog FRessdeniial
Salety Systems Inc., 808 Boulevard East, FAocom 2,
Wieahawien, M.J. OT0ET.

LEARN Fold your napkins $2.00. Fubhkco, 17813 Wlon,
Tomrance, G B0504

BOOK How 1o cul your morgage in hall. $11.00. SBKILLS
IMPROVEMENT, Box 585 Awors, GO B0040. FREE
CATALDG.

FIRE Extinguishes, ABC Faled Halon 1211, ssminaies
flame w'no mess, Only $14.55 plus $2.00 posiags & handing,
50% less than comparable dry ehemical exbngushers. 10 yr.
i, maintenance free, compact 37«6 size. Write for delais;
Mew Expressions, 976 W. Footmll Bhvd., Sauite 324,
Claramont, CA 81711

AMATING Miracka Cloth Cleans And Pokshes AN Matal,
Wiood And Tie!! Hundreds Of Uses! $3.00 Guarantbed!!
EDCO Marchandisang, 20 Jerusalem Ave., Suile 304-1012,
Hickzvila, B.Y. 11801

WOODGRAIN STEEL BOORS - Experiance the sasy and
realistic woodgrain teauty with the Okd Mastens Woodgraming
Kil. bnfosmnation wrte: Master Products, Boa 274PM, Crange
City, W& 51041,

COMPUTER DESKE— Build paur own thres-piace compuber
gtation, This stabe-ol-ihe-art desk s both stylsh and eflcsen
and cannot be bowghl anywhere sise. (PL-1828-56.95)

DESK FOR HOME'OFFICE ELECTROMICS—Build your
o bwo-piece desk, maiching bookcase and shrage aea.
Maka your office up-io-date in designer Tashion. (PL-1818-
55.95). Send crder 1o P.O. Box 10140, Rado Gty Station,
Mew York, NY 10004
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DOLLHOWSE decorafions. Fast, sasy, neaxpenssg. 5400,
Fiegal Books, Box 232, Fort Lee, NJ 07024

3 PHASE MACHINES run on single phase powsr, Cata-
logua! Kil from $2.00. Fultan Eleciric, 1975 South Main Stesl,
Oram, Litah B2054

OVER 1700 Cadmiogs! Everything Concervable MANY
FREE! GUARANTEED! Directory $4.00. Stremco, P.O. Box
E7S5T-A, Towsan, MD 21285

1400 Catabogs Eshed and Described. Sourcas lor Evarything
Imaginabie $4.00. Masteriog, Box 873-F, Fairfax, CA
B4330.

ELECTROPLATING. Complele amateur's fexibook. All
mitats Electroplate metallic'nonmatalic items $11.95. Daetails
frew. Tropic. Box 55-P3. Padm Bay, Flonda 32905,

“HELP YOURSELF,” “LEARN TO SPEAK." Frae Inlar-
maton, “GARRY MANUALSY, Box 112, 1235 Pembina
Heghway, Winnipag, Manfoba, Canada. RITZAS

COCKROACH GET RID. $15 Purchasa Information Par.
manem. Kenyafla Sensce Company, P.O. Box 1287PMA,
Fling, Michigan 48501

PAINTING - STAINING - WALLPAPERING. Handbook
Wiritten By A Coniracios For Homeownars, 5495, Kress
Coniracling. Box 404, Gibsonia, PA. 15044

DISCOUNT CATALDG: Chansaws., Three-Wheelar, Log-
splifiers, Motorcycle, Snowmobfe. Small Engne, parts,
accessomes (31.00). Manulacturer s Supply, Boe 157-PM10,
Diarchagar, Wi 54425

SAVE on parts for Lawnmowars, Minibikes, Kafs, Chain-
saws, Small Engines. THOUSANDS OF PARTS. Send $3.00
For Catalog. Sav-On-Parts, P.O. Box 231, Somerville, Mass.
02145

A5 LESEON catoaning course, Camoonigt's Magazing,
both $4.00. Haman, Box 30067, Lincoin, Mebraska
EAS-038T

CARTOONING - Mongy, fun, populasty?!l Leam by mad
Free bookiet!)! Caroonang, 72 Kendal, Toromip, Canada,
M5R 119

MODELS, MODELS SUPPLIES

RADID CONTROL- Airplanes. Boats, Helicopters, Sup-
phes. Big Dscounl Calalog 5500 (FRelundable), Modelers
Supply, Box T185, Montgomary, AL 36107

FIRING CIVIL WAR Model CANMON Plans: Catalog 51.00.
Green--PM1084, Box 892, Shalimar, Fla, 32579

FASCIMATING LIVE STEAM MODELS! ~Roadster”
5147.95 "Steam RAoler” $109.95 “Tracior” $109 95 “Engane”
539 50 Complete “Locomotve Set” 523995 Steam Book
54 .05 Cobgred Circular, Prace Lest $1.00 ralundable. Diamond
Enterprises, Dept. PM, Box 537, Alexandna Bay, NY 13807, In
Canada: AR#3, Brghon, Ontana, KOK 1HO

TOY SOLDIERS Melal - All Perods 99 cenls. up Catalog
U5, War Garmes Mitary Academy, Post Box 105, West Poim,
New York 10996

RC MIMIATLERE Mam Bable Tank, 24713, Mawn Gun
Fires, $170.00. Specs 52.00. Starr Meiahures, Suite #2571,
4471 N.W. 36 Sweet, Migms Springs. FL. 33166

TOYS, GAMES, KITES, PUZILES,
NOVELTIES

BEAM Bag Game Kil - 24«36 inches Bags Assemblad,
Instructons Included $35.00. David Lumber Inc., Box 23,
Potosi, Wi 53820

MAGIC TRICKS, JOKES,
VENTRILOQUISM

LEARM YENTRILOQUISM! Guarantesd Instructan, Sup-
plies, DUMMIES. Informstion Fres? Masher, Box 420-PM.
Littinton, Colorado 80160,

FREE! Word's Leading Mowelty Cadalog. 1600 Jokes,
Trucks, Scienca, Spons, Hobibies. Johnson-Smith, C-6013, Mt
Clamans, Mi 48043

[Continwed on nexl page)




MAGIC TRICKS, JOMES,
VENTRILOGLUISM
{Continued from J]
PROFESSIONAL Mag:! Huge calalog, over 1,000 fricks.
and books. §2.50. Hank Les's Magic Factory, Depl. PM10. 24
Lincoin Street, Boston, Massachusalts 02111
MAGC Catalog wih ovar 1000 tricks, Amateur 1o Prohas-

sional. $2.00. Magicland, 12801 Midway, Dallas, Texas
75234

HOBEIES & COLLECTIONS

TOY SOLDIER MOLDS plus Chess, Mediowal, Fantasy
25MM. For hobbyists. colfectors. Fun and profit! Rush $1.00
(refundabia). Castings, P.O. Box 3402.-PM, Longwood, FL
32779,

POSTERS, Movies, Scenes, Comes. List $1.00, Petund-
abbe. Abacus, Box GAS4PM, Lakeland, FL 33803

MAZ war spuvenes. FREE dlustrated catalog. Delta, Box
J224PE, Honolulu, Hawaii DEE20

MILITARY Medals Cetalogue 50¢. Yearly S
$4.50. Viemon, Box 1387PM, Bakiwin, NY 11510-1387

DECALS, EMBLEMS, PATCHES

GUARANTEED Lowest Emblem Prices' Free Calalogue.
Bitadri, S1F Jane, NYC 10014, (2937) 980-0009,

FREE CATALOG - Patches, Closonnd Pins, Decals, Stk -
ers, T-Shirts, Jackets, Caps. Group Incentwes. Eastern
Emblem, Boux B2ESPM, Linign City, NJ 07087, 201-867-3159

BUTTOMS - - Promotional. Chutstending Metal-

ized Busness Cards. Free Samples. Buttonpnnber, 174TAB
Salby, St Paul, MN 55104, (812} 546.-5068

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

FREE List o Sencus Collectors. 30,000 inckan Artdacts.
Pots, Spears, Axes, Slate, Beadwork. Caddo Tradng, Box
6649, Murfresshoro, AR 71858

“INVEATED ERROA"” + 100 DiMesert Unded Siales, S0e

with appeovals. Lursy, P.O. Box 7088, Siver Sprng, MD
20807

200 WORLD'WIDE 50¢ whan rsguissting kow pnoed foreign
approvals. Slewart Mend Box JI28E. Bafingham, WA
2T

FREE U.S. Mt Sel. Approvals, Hildebrand, Box 4867,
Sara Clars, Cafforrea 5054

107 Large Piclorals S0e when requesting worldeade
approvals. Benal, PO, Box 210244, Dallas, TX 75211,

300 Worldwide T0¢ 1o appeoval appheants. Send ioday. J.
MARTIN, P.OB. 245, New York, NY 10023

B0 BEAUTIFUL WINT BRITISH COLOMIES 25 with
Worldwide approvals. Mid-Atlantic  Stamps. Box  47E,
Edgewater, MD 21037

ISAAEL 15 Differeri 10¢ Approwals Sam Charen, Box
666, Dadray Beach, Flonda 33444

4 FOREIGH Sats - only 40¢ when requasbng Approvals.
R.G. Sales, P.OBox 1065M, Jamaica, MY, 11431

QLD .5, Siemps on Approval. Sheqman, Box 153556,
Phitadeiphia, P& 15111,

LIQUIDATING Tremendous Ohd Accumulation. Bargain
Lists Frée. Alatalo, Maynard, MA_, 01754

1,000 DIFFERENT WORLD « 100 DIFFERENT MONGO-
LIAN BEAUTIES 53.00. Approvals, ADULTS OMLY. Gouge,
Bax ¥320-MT. Elizabsathton, Tennesses 37643

FREE— 5200 Packel' Aeguest approvals. Gans, 716-5
Sintesnth, Mafioon, IL 51538

AFFORDABLE U.5. Year Sats. Cottage Stamps, Box 16,
Petham, WY, 10803

INTERMATIONAL VIOLIN COMPANY, LTD., Catalog For
Makers. Ropairers of Stringed Insiruments, Impoted Tone-
wood, Tools, Vamishes, Pads, Accessones, Sinngs. Cases.
Fine Eurcpesn Instruments, Bows. Assemibie Yoursed Carved
Wioln Ki. Catalog $1.00, includes 10% Discount Certificate.
Dapt. G.J, 4026 W. Belveders Ave., Batmore, MD 21215

PLAY PIANO-ORGAMN| “Mawes! Mathod Guarantess
Instant Aesulls!™ Free mbormabon: Musec-PM. 4001 East
Fankol, Phoonix, Anzona 85028

ELECTRIFY Player Pianos, Pump Organs Cusckly. bnes-
panshaly with Lee Sient Sucton Units. Wiie: Lee Music, P.0.
Box 308F, Cubeer, Cregon 9774

SELF IMPROVEMENT

HOW-TO Achsne Financsal | . An inlormaive
repon. S400. MIM, P.O. Box 1077, Lalayenis, Cole. 80026

HOW TO accomplish anytheng you want in Me. Free Detais!
Write; DIR, 340 Moeth 100 Wast, Provo, Ligh B4501

APTITUDE TESTS. Prolesssonally developed, sefl-sconng,
Gat the right jobieducation. Measure your abilties. $10.00.
Tego Enlerprses, Depl. 100, 11750 Pansh. Brdgeion, MO
B304

HOW o turn $1.000, o $1,000,000, SASE, $1.00.
MEGAPM10, Box 1147, Manon, Ohéo 43302

SUCCESS - Finanoal, Personal. Frea, dustraled, sell-
improvemant book catpiog, JMI. Books, W20O5TR Parker,
Muskega, Wi 53150

SELF HELP Books, Free Catalog. Bookstowe, BS540
Lyndale, Bloomington, MM 55420

REQUEST Approvals RECEIVE 40 FREE. Majestic. Box
51, Kaaswa. Hawaii 96730

CAMADA 50 diferem 252 Approvals. Oroszky, Boy 1-C,
Samia, Ontano, Canada NTT THE

100 Wordwide 20¢. Approwals. Corbin. 2145 S5W.
Weatlield, Portiand, OR 57225

SUCCESS CASSETTES and mire. Free big cataiog.
Automated Leaming, Dept. CAF-105, 338 Oid Hook Road,
‘Westwood, Mew Jersey D7675

STOP SMOKING KIT £2.50. ACW. 163, 1263 Broadway, EI
Cajon, CA 9201

ORIGINAL HAND MADE Mexican Aztec ldots. 4«215"
Each Decoraine or Collecton. Set of 6. 51995, Labnirade.
P.O. Box 4580, McAllen, Texas TBS0N

ARPROWHEADS 516,50 doz. Secrst's Identification Guide
5881 ppd. Andacts i 40e Secrst's, Deerfeld, MO
6741

STAMP COLLECTING

50 YEARS Oid tihean differant United Siales, aver lilty
years old—25¢ wih approvals. Jaxon, Box C11-P, New
Fochalle, Mew York 10804

25 RAILROADS 20¢ With Foresgn Approvals. WEBLOR,
Box J180M, Leeds. Me_ 04263,

FREE! Big Bargain Calaiog— Mew Ediion listing thousands.
of bargasns inciuding U.5, & B.MLA. stamps, packels, abums,
accessones and supplies. Also fing stamps rom gur approval
serdice. Buy only whal you like. Retum balance promptly!
Thank wou. Jamesiown Stamg Co., Depl, E104PM,
Jamasiown. NY 14701

5 DIFFERENT older LS. 10 with approvais. Hill Co., Box
51, Deliance, Ohio 43512

SPECTACULAR! 200 BREATHTAKING WORLDWIDE,
from over 30 COUNTRIES, 25¢ wilh Approvals, Sharivin-8,
Box 983F, Toronta, Canada MAY 2NG

"WHOLESALE" L.5.— Foveign Phoehst and calahog Fres!
Everything Guarantead. Mo Approvals. Schaeider, Box 1240,
Grand Rapids, Michigan 48501

FREE 100 Canada with request of Workd Wide Approvals
Briner's, P.O. Box 5607, San Mateo, Cald, 84402

HOW TO FIND STAMP COLLECTING PENPALS
ABROAD. $3.50. Pyramsd Ranch Fesemch, Nomh G282
Gowernment Way, Depl. 1P, Cosuwr d'Alene, ldaho BA814,

EDUCATION & INSTRUCTIONS

ELECTRICIAN. Learn &l home in spare time with no provi-
uB expenence. Installahon, maintenance, constmction, hghi-
ing, heating, air conditoning apphcabons, Gel bee lacts,
Wite: ICS Electncian School, Dept. PBCSY, Scrarton,
Pannsylana 18515,

DEGREE Progrivms Of-Campus Quality for California Bar.
Registerad Law School. Bachelors-Masiers-Doctorate in
Busingess, Engneening, Public Administrahon and Healh Ser-
wice Managemant. Authonzed with Calilorua Department of
Education Credil for work & ke expenence - Southland
Linesersty, 35 M. Craig Aver, Dept, M-B, Pasadena, CA 81107,
Toll-gw, BOO-423-4530, CA toll-free, BOO-3E2-7052, local
B1B-795-5558,

COINS. TOKENS, CURRENCY

MWOARTH RIVER Coins, 53089 Hixson Pie, Hixson, TH
J7T343. 10 difflgrent indians $7.95 with holder. Siver Dollars
Bedorn 1934 $15.00 sa. Dales our chosoe.

GREAT G tred with 151 purchase—line United States
approvals and wan list sanice. Sand . 15¢ for handing. The
Stamp Boutique, P.O. Box 456, Madson, M) 07940

BREATHTAKING Baautihd. 50 Diffarent mint Monaco pic-
iorigls commemoratees only $1.50 with mint compiete st
approvals. Pagoda, Box 132P, Sidney, Ohio 45388,

FREE - L. 5. Discount Catalogue. Sheiron, Box 54T, Morth
hhami, Fla. 331681,

WORLD Wide Stamps mounted n Dooks on aporovel 2¢
and up. TRAUST STAMP COMPANY, FP.O. Bax 100-P,
Jarmaica, MUY, 11435

WORLD Banknoie Approwals. Examine 10 days, Return
Bualance. Upten, Box 37, Coaballe, Litah 8401 70037

WHEAT Penmes Aol 53 50, SILVER dimes 10 Diffarent
51500, A Grem, BB Glndale Street. Brockton, Mass
2402

PHOTOS & PHOTO SUPPLIES

PHOTOGRAPHY TIPS from a 30 year Professonal. $4.00.
A. Woodhouse, Box B8, Balsam, N.C. 28707

CAR CLUBS

50 WFFERENT Cid LS. batwean 1861 and 1939 - §1.00.
Ed Roush, 423 Shepard, Manshald, Chio 44507,

BARGAIN 100 World-wide Stamps 25¢. Qually Approvals.
R. Parker, Box 143, West Brookheld. MA 01585

MUSTANG Clul of Amarica! Join Chver B0O0 Membars and
80 Regonal Groups. Mustangs, Shelby's and Bosses. Send
$200 For Sample Magazine. MCC. P.O. Box 447FPM,
Lshonia, Georgia 30058-0447

35 DIFFERENT OWd US. Reverue Stamps 31.00.
Winchester Starmps. Box 3592, Mansiiesd, O $4907

FREE Sumprige Coliection with approvats. Gould, Box 2130,
Petalurna, CA 54853

EXOTIC ANIMALS 252 Wordwice Appeovals, Bimall, B525
Marth Lamar, Suite 185, Austin, Texas 78753

17902 Markbes Dr., Jamul, CA 92035

100 Ovfferent LS. 25¢. Approwvals. Bradey, Box 425P.
Michoihiar, VA 23113

U8, 30 riwil commemonatves 31,000 Approvals. Gordon
Davison, Corntoocock, M_H. 03225

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted Fres Reconding Publishing.
m&mr bMusic Productions, Box T438PM, Sarasofa, FL
78

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDHION Top Brands, Cordovox, Buy Direct. Tremen-
dous Discounts. Trades accepled. Free brochue. PM,
Accordion-(-Aama, 16 West 18th Sweel, Now Yok, NY
10011

PLANOS, PLAYERS, PUMP DRGANS. Rebuild snd repai
Catalog of “How-To" books, $2.00 (refundabie). Vestal Prass,
Veatal 11, New York 13850,

“JET/GAS TURBINE CAREERS!™ Homestudy coursas —
fhwory, mairtenance, overhaul — Esiabished 1957
AMERICAN JET SCHOOL, Depariment PM-3, Darby,
Mortarus SS829. (406) 248-3100

LEARN Asleap or awake. Records, tapes, equpment! Free
cidaiog! Drawer PM-400, Auidose. Naw Maxnco BE3AS

DETECTIVE Prolessiown, Easy home study: free hie-tack or
taped pon, certhcate, lulure. Prolessional swestigators Training
School, Dept. CP. P.D. Box 41256, Los Angeles, CA 90041

LEARM Sawing Machin. repairing. A profitable Trade. Easy
o leam. Frae details. Sewing Center, 187 FR, Rochelle, GA
J1079.

LOCKSMITHING, Unversal School of Master., Corespon-
dence and Shop Training. Box 214652PM, Sacramento, CA
SEE

FREE 120 page Caresr Opportunities Guide - sShows how o
wain at home for fop paying jobs. Grandon Institute, 263A
Adpfaide Streat Wesl, Toronto, Canada MSH 173,

AUTOSUGGESTION.  Sioep-warng  headguarbers!
Tapes, recodds, books, Gigants cataleg kee, Aesearch
Association, Box 24PM, Olympla, Washington 98501,

HiGH SCHOOL DIPLOMA AT HOME. NO CLASSES. Low
cosl. Information FREE. Gall ol iree 1-B00-228-5600 o write:
Amenican School, Cepl. #31045, B850 E. S&th 51., Chicage, IL
BOE3T,

UNIVERSITY DEGREES BY MAIL Accredied, econom-
cal, fasl. Bachelos's, Masieqs, Dociorgtes. Dr. John Bear,
P.0. Bax 11447PM4, Marina del Rey, Ca 90295

(Continwed on next page)
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EDUCATION & INSTRUCTIONS
(Continued from 1

START AM EXCITIMG CAREER A5 A MOTORCYCLE
MECHAMIC. Study Al Home or residend school, Mationally
atcredited. Federal Guarmnteed Studer Loans & Grants
available. Wrils: AMS, Dept. PM, 10025 Shoemaker, Santa
Fe Springs, Ca. 30670 or call free 1-800-423-4678. Californsa
Residents call coliect 213-844-0121

REISCH WORLD WIDE COLLEGE OF AUCTIOMEER-
ING, INC. The cnginal - 50 yrs. - World s largast! Tarm saon.
Approved for. VA, Free Cataiog, 515-423-5242 Col. Gordan
E. Taylor, P, 0, Box 549, Dept. 19, Mason City, lowa 50401

LEARN SMALL ENGINE REPAIR Al Home. Free Book.
Dwpt. 71-310-104, Commercial Technical Instduste, Little Faks,
B 07424

PREPARE fo better handia your buseness. pofitcal and
social opporunites. The Blackstons School of Law has met
the law traiming demand for aimost 8 century. information:
P.C. Bow 780906, Dallas, Texas 75373

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job . Education, Achigvement. Fasi,
Ingapansive. Call (814-BE3-1701). Or Wrile: Bax 13151-T10,
Columbus, OH 43213

BE AN AUTO MECHAMIC: LEARN &t home. Free Book,
Dept. T0-310-104, Gommercial Technical Institute, Litthe Falls,
MJ 07424

SCHOOLS

WHY NOT INVESTIGATE COMMERCIAL DEEP SEA DIV-
NG AS YOUR CAREERT Our Grisduates are working world-
wide making excallent money. Sead for lres catalog contain-
ing disclosures, credentials, course oulling, amplayrment sta-
tistics, insirucior guakilications. prograss standards, Bnancial
nasislance to; Divers Insttute of Technotogy, Inc., P.O. Bax
TO312, Dept. P, Saattie, WA 98107

EMPLOYMENT INFORMATION

RIVERBOATS - Tugs $15.000-380.000. Expenses paid.
Work monih. Home morth. Expenence unnecassary. All
waber-ways ncludng Alaska, Hawad, Fres report. Send stamg
envelope. Manna Employmend, Box 207, Cendral, Indiana,
47110

SALES Managers Meeded. Contact P.O. Box 52752, New
Orieans, LA 70152, Name is Chestar,

LOCKEMITHING. Froe book, Locksmithing Insfitute. Depl.
01-310-104, Lathe Fals, MJ 07424

TRIPLE YOUR INTELLIGENCE! Free Lesson! EDEMP,
Box 1462, Glendora, CA, 91740

BE A BOOKKEEPER. Leam at home| Fres back. Dept,
BO-310-104, Commercial Technical Inslitute, Little Falls, NJ
07424

UNIVERSITY DEGREES BY MAIL! Accrediter Bachelors,
Masters, Ph.D.s... Free revealing details. Counsetng, Box
3 7-PMI0, Tustin,k California 82880

AADFESTHESIA, Radonics, Dowaing E.5.P. Courses and
Eguipment llustrated Catalog §1.00 (relundable] Established
27 years. Dept. PM/A, Bruce Copen, Hghlield, Danehill,
Sussen, England AH17 TEX.

EXTEMSION And Posti-Graduate Awards in Phiasophy,
A, Scence. Bolanic. Medicine, Homeopathy, Radionics, and
others. 30 subyects Curmicular kes (aerrail $1.00 retundabla).
Fagistrar, Sussex College of Technology, Heghheld, Darehill,
Sussex, England

GO DATA PROCESSIMG NOWH! CD Cassette Tolls
How. 35.00. DPPM1, 2308 Mominglory, Diklahoma City, Okla,
73158

AUSTRALIAINT 5388 H. B Assocabes. P.O. Box
14473-PM, Morth Paim Baach. FL 33408

GET 95% 1o 100% on POSTAL EXAMS, FREE DETAILS.
Unigua, 310 Front, Mewporl, AR T2112

OVERSEAS EMPLOYMENT DIRECTORY of U. 5 Oil
Companies, Construction Fams, Govarnment Agencies, De-
ferme Confraciors. Cher 265 Potential Empioyers. Send $10.
Directory, P. 0. Box B01, Tonawanda, New York 14151

MASHYILLE! Music City U5 A Latest Surday Classilieds
and Top 50 ¢+ Employers. $10.00. Lamar Dimon, 1518
Babvidere Dirive, Nashwile, TH 37215

WORK Overseas 520,000 - 560,000 opportundies! For
infcrrnation Call 31 7-838-1712 Ext 24

BOOKKEEPING O Accounting! Easy home-study plan
prapanes pou quickly 1o S your dwn Diokkesping Dusiness
or work lor others. Fres “Accountng Caneer K™ Write:
Accountng School, Dept PBCS4, Mewport Beach, CaA
S0,

OVERSEAS AND US.A. EMPLOYMENT Guide with hun-
dmeds ol addresses lor Oil and Exploraiion Jobs, submdting
RAesume. Send SO0 To: QECO. Route 1, Box 2554,
Macclenmy, Florida X2083

PROTECT YOUR INVENTIONS AMD TRADEMARKS.
J92PM, Millwood, NY 10546

PROTECT Your Imventice. Fatent Atomey.
Mary Years Experience, all Fields. Individual invenior s Prob-
lems Given Special Conmdersfion. Very Reasonabis
Changas. ‘Write for Fres information. Paul H. Gallagher, 2530
Crawlord Awe., Evansion, Ilinois 80301

Designers. Songwriters: Probecl crastive
idens MON-DISCLOSURE AGREEMEMNTS: Pag. S300.
Capital imvention Center, P.O. Box 12054, Washington, D.C.
20005

PATENT ProlectSell Your invention' Retred Examiner,
7400, Washingion, D.C. 20044

PATENT AND DEVELOP Yeouwr Irvertion. Ragrstered
Palent Agen! and Licensed Prolassonal Enginpar, Sand for
FREE PATENT INFORMATION Every Imeendor Should Have.
Richard L Miller, Woolworth Bulding, 233 Broadway, Suite
I612-M, New York, N.Y. 10007, (212) 267-5352,

INVENTORS-AVOID BEING RIPPED OFF! You Could
Save Thousands And Protect Your ldea With This $5.00
Aeport. Innovaive Press, Fonlana Cenier, Suite 12138,
Tulsa, Oklahoma 74145

[#15) BBE-4440
PATENT PROTECTION BY ATTORMEY. Siicon Valley
Patents, 3732 Qakes, Hayward, Caktomia 24542

INVENTIONS WANTED

INVENTORS: Froe information on oflenng your imvesntion
for gale. Kessler Sales Corporaton, C-58-0W, Fromont. Ohio
43420,

INVENTORS! Ever had an idea for 8 product or invertion,
diein't know what ta do? Call AIM for feea patent & infio kit Toll
hee 1-B00-225-5800, in Cald 1-800-225-5800.

EARN ROYALTIES. NUPRODUX INTERMATIOMAL,
1377 K. MW 182, WASHINGTON, DC 20005

INVENTION MARKETING. FREE INFORMATION. REP-
RESENTING MANUFACTURERS. Patrart, 260, 77 Fullon,
Financial District. Mew York, NY 10038

REAL ESTATE & FARMS

LEARN ELECTROMMCS at home. Free Book. Dept
B7-310-104, Commercial Techrical Insiute, Lite Fals, NJ
07424

DESIGN STRESS CALCULATIONS MADE EASY. "Your
Stepladder 10 independence.” Desgners Manual, Bex 1073
B, Scoitsdale, AZ B5252

CAMNADIAN University Degreas and Diplomas Send $10.00
for Direciory. Of-Campus, P.O. Box 22 Stavon T, Calgary,
Alberia, Canada T2H 2G7

DETECTIVE TRAINING HEADQUARTERS: For Home-
shudy Educaton That Works. Exciting. Easiy Learnad Cas-
seflma Courses, Diploma. Fres Dwtails: GLOBAL
INVESTIGATION, Bax 191PM, Hanower, MA 02335

HOW TO Get What You Want. Free Details. Campbed, PO
Box 163330-P, Sacramenio, Cal. 95818

COLLEGE Availabde, Wiile: Mational College
Dwrection Sensces, 112 Trout Brook Circhs, Feigterstown,
Mangand 21138

BELL'S BUILDING MAMNTEMAMCE SCHOOL. Delails,
P.O. Box 17085, Karsnas City, MO 84132

PIAMG TUNING PAYS - Plano funing - Electronic ongan
sarvicng, Leamad sasiy at homa, Froe bookiel. Medes: Bryant
School, P.O. Box 30153, Sacramento, CA S5820

UNMIVERSITY DEGREES By Mail. Accredied Bachelors,
Masters, PhD's. Frea Facis Revealed. Carsers-PM10. Box
AT0EAE, Tulza, OK 74147,

UNIVERSITY Degreas! Economical home study lor Bache-
o', Masters, Doctorale. Presbgious faculty counsels lor
indapendent study and e oxpanance credits. Frea prool —
Ruchard Coows, MLD. (Harvard), President, Columbia Pacilic
Univarsity, 1415 Thed Sireel, Suite FBOB, San Rafasl, CA
4001, Tol Frea: BOO2Z7-1817, Ex. 480; Cakomia:
BOOTT2-3545, Exi. 480,

BE ALEGAL INVESTIGATOR. Laarn at homa, Free Bogk,
Dagpt. 11-310-104, Commercial Technical institute, Litthe Falls,
M 07424

LEARN To Repair gas and pamahn refngerators. Writa:
Absorphon Repars, Box 43188, Industna 2042, Soufth
Alrica.

PROTECT YOURSELF From Vindictive Empioyers. Fres
details. EmPro, Dapl. M-3, Bax 10837. 5. Lowis. MO 63129
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ARE YOU LOOKING FOR EMPLOYMENT ? Try our Clas-
sifisd Section! It costs only $5.70 par word, And, i you wish to
rurt all g« part of your ad in bold capital letters-you can do so Jor
s littie as $1.00 per word additional. Acl now! Send your ad
to: POPULAR MECHAMICS, CLASSIFIED DEPT., 224
WEST 57TH STREET, NEW YORK, NY 10018

HELP WANTED

AUSTRALLA WANTS YDU! Jobs! Big Pay! Transporiation!
MHewasd Handbaak = 32.00 AUSTRALIAN
INTERMATIONAL, Box 18107-Ad, *mfﬂﬂ oo
20036,

OVERSEAS Employment . . . $30.000 - $50,000 + . Fres
Report! Employment, Box 18780-Ad, Indianapols, Indiana
46219,

AUSTRALLA Plus Orerssas' Big Buchs. Operings now.
Repon $2.00. Austco, Bax T72-E, Cypress, CA 90830,

FOR INVENTORS

LEARN haw 1o ofler your invention for sale or license. Fres
bookdsl oullines procedures, rovalty rales, reguirements.
Kessler Sakes Corporation, C-5-Fl. Framont, Ohio 43420,

PATENT IT ECONOMICALLY! Froe Delads, M, Ranar,
2008 Fondulac, Richmaond, VA 23229

MNOMNPROFIT Foundation helps ivveniors. Widest range of
sarvices. Frae recoeding forms. Free evaluvabon, Affiliated
Invartors Foundation, 501-B lowa, Colarade Springs, CO
BOSOS, Or Call 1-B0-525-58A5.

REGISTERED PATENT ATTORMEY Washington D.C.
Suburh. Donald A Katiesirings, 414 Hungerdord Deive,
Aocicvile, Maryland 20850

INVENTORS! IDEAS HAVE VALUE! Ever think of an idea,
forged it and see & later on the maket? Many people don't
forged, acl quickly and are rewarded by Amarican indusiny,
Writer chown your slea! We offer frese desclosung registration and
witial consulation regarding your e’ s polential value. Call

AMEFICAN
Diept. PAL. Wastheid, MA 01086, (41 3)568-3753. A Foe Based
Markating Company. Offices Coast 10 Coast

FREE! FALL-HOLIDAY CATALOG! 206 pages; over 5400
propedtees, 2300 pictures’ Vialues in avery typo of real estate,
miany ownér lingnced! From B00 olfices in 43 states. Gal your
FREE copy NOW! STROUT REALTY, Plara Towars, Depl.
5800, Springheid, MO 85804, Call toll Tree: 1-S00-541-4288.

RAEAL ESTATE FOR SALE 500 offices . . . 45 states!
30,000 listings on computer, 16,000 under $50.000! Free
prinloutes & regional catalogs! UMITED FARM AGENCY,
612-PM West 4Tth, Kansas City, MO. 684112 Ph
1-B00-821-2599: in Mo, 1-800-892-5785.

FREE REAL ESTATE CATALDGS. Midwes! and South-
wast Sun Bah States. Specity Proparty and Area Dessed. Call
or Wrile: COUNTRY NETWORK, Box 388PM, Gainagville.
kA0 BEEEE. 417-870-4E632.

AS LOW Az 526 .00 An Acre Purchased through Estate Lig-
uidabions. Canada's most popular huning and lishang lahe-
froml properies. Great iwesimend. Easy Payments, Credi
Cards Accepted. Titke guaranteed. 2-year buy bach guaran-
tee. Sand lor Frea catalogus. Canadian Extote Lend, Depl
22C, 2411 Yonge Stread, Torendo, Ontaria, Canada. MaP 221.
O telaphone 7 days & weak, anylime, 415-488-0444.

WESTERN MNORTH CAROLIMA Mountain Acreage,
Farms, Cabens, Homes. Waierroni Propery. FREE Bro-
chures, Cal Tolkrese: 1-800-4358-8150. Faper Realty nc,
P.0. Box 619, Murphy, N.C. 28806

CAMADIAN Country Properbes. Our 69th year. Terms
available. Catalogue airmaded §1.00. Dignam
Suile 456, B5 Bioor East, Torondo, Ontario Maw 1BS.

FREE CATALOG #60 lists farms, ranches, daifies, acre-
age. & other propedes in MO and 15 cther states. FREE!
Amencan Farm Digesl. 3548 Watson, 51 Louis, MO 63139,
{B00) 125-5043

CALIFORMIA Lots. Acrsage. 540 Down. $40 Monthly. Box
5201, Loa Angedas, D005,

EXPORT-IMPORT

CHINA TRADE ADDRESS DIRECTORY Resource Guide
To Hundreds of Chinese Merchants ol Every kmaginable
Product Availabie in Chine. Send $6.50. Listing's, Box 1207,
Southliedd, Mch, 48075




PLASTIC BAGS

ALL Sires. Buy Small Quartites. Free Catalog. SAKs,
E151-C Colbath, Van Nuys, Calif, 91401

HUMDREDS CH Sizes. Lowest Prices, Frea Catalog. Action
Plastics. 14600 §3xd Lane N.E., Minnmapolis, Mnn, 55434

BUY IT WHOLESALE

COMPLETE Rubber Stamp Outfits, Supplies. Same day
shaprman]. Sign Engraving Machnes, Wholssals Catalog
£1.00 Deductible. Star Stamp, 1720 N. Marshiield, Chicaga,
BlG22

14¢ ADDRESS ~AbleLabels” {Peel Stick). Detais Samples
$1.00. Heins, Box 215K, Porl Reading, NJ 07064,

BARCD Type Founders, Typé and Fubber Slamps cata-
logue. Maid $1.00 refundable on first order. 237 5. Evergrean,
Benservile, BJ 1086,

WHOLESALE Giks Jowelry. Harwood Products, 8211
Bryant, Bloomington, MN 55420

HATION'S LARGEST WHOLESALE and BELOW
WHOLESALE BUYING DICTIONARY. 56 pages of raliable
suppliers trom A-Z. Send $6.95 (Shipping & Handing inchad-
ed) to: Deboo, 530 Wesl 16M 5t Houslon, TX 7008

BELTS and Buckdes. Complete ine las sellers, including

EARN MOMEY saliing rings, jewelry, buckles, wasches—
buy direct. 130% below retsd Calalog $1.00 (reflundable).
Anka-Ph, 90 Gresmssch Ave , Wananck, Rl 02886

CLOSEOUTS! Discounts! Balow Whoiesale! Freebies!
Informationislamp: DDN, Box 20152, Ferndale, Michigan
48230

400,000 BARGAING Balow Wholesale: Many Fres! Liqui-
dateons . . . Closeouts . . . Job Lots . . . Single Samples. Frae
Dedads. Barganhunters Opportundies, Box 730-A, Holland,
Michigan 48423,

WORLDWIDE BARGAINS . . , imports — Dropship —
Closeout — Surplus — Freebies — (Stamped Envelope).
Mamees, Boa 1T1TPM, Highland, Ind. 46322

DIRECTORY By Product Type! 342 ASIAN FIRMS. 5505,
Monahan, Bow 951, Pearl River, NY 10865,

BELT BUCKLES 5155 mach. Wholesaie only. Courry,
Westem, Sparts. Hundreds mone. Minimum onder 24 Buckles.
FREE catalog. Wrils now._ Hiltop Wholesale, Box 1364, Chula
Visla, CA 92012

500,000 ITEMS BELOW WHOLESALE—EVERYTHING
IMAGINABLE! FREE Caltmiog of Bargains! Warkl Bargains,
Boa B31PM, Cullman, AL 35055

WORLDWIDE BARGAINS . . . Imports — Dropship —
Closeoul — W—Fm—qﬁtlrrmdm:l
Mamees, Box 1717PM, Highland, Ind. 46322

CLOSEQUT Jawelry 85¢ dazen. (Catalog 2%¢). Roussels,
107-1631 Dow, Adinglon, MA 02174

RINGS, WATCHES, JEWELRY — 400% Proiit. Fron Sales
Spollight, 2385, B00 Third Averns, Mew York, NY

10016

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

QUICK Copy Printing. Low Prices. Wile: Nationwide, 614
Morih Main, Bloomingion, s 61701

DELUXE BUSINESS CARDS 56,001 Samples. Mr. Zoa.
Bowx 581, Libertyvilia, Mlinoéis 60048

PRINT Bookets 3c. Pont 1000 8% =11, 512 42, Bookim
Planngr—Pnoer Free. Speadibooks. 23800-1A4 Aumora,
Bidlord, O 44146

MAKE MOMEY IN SPARE TIME, As a subscription sales
represaniative for isading national Magazings, you can eam
ganefous commssions while Bamng the al of seling
Instructions and supplies will be sentf o you free. Send Ths ad
with your nama and address o: POPULAR MECHAMICS,
Dupl. AB-L. 250 'W. 55th St., New York, NY 10078

orded busingss irom home, without cagital We ship plan lor no
rk axamination. Experience unnecessary. Free Repor
MeRngar, Dopt. MITOC, Woodland Hils, Caslomia 81367

YOUR OWN PROFITABLE HOME Buswass, Guiramesd.
Fres Detass: Cually Products, 1187 Devonshire, Box 10P,
Baflaks Growe, NIl BOOS0

1,000 Address Labais $3.00. Frea Lieratur. Acme, Bax
440804, Pritsbungh, Pennsyhvansa 15305

1000 FPARCEL POST SHIPPING LABELS $9.95 Postpan.
FREE sample. Wrile now. Hilltop Labels, Box 13864, Chula
Vista, CA 32012

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewelry, Gold Teath, Rirgs, Dia-
monds. Watchas, Siver, Platinum. Mail Articies Today, Fres
gift with Infgemation. Chicago Gold & Precious Metals, 10
South Wabash, Depl. 268, Checago, GOS0

TAKE MO CHANCES. Deal wih gldes!, most reliabéa lirm in
old goid business. Estabished 1834, We buy Gold, Sdver,
Platnum, Diamonds., Cash, Fros Information. Rose
Industries, 25-A East Madgison, Chicago, B0S02

TREASURE FINDERS

TREASURE- Locale quarter made away with ulftra sensdve
iocalor - brochure free. Research Products, Box 270270 -
AMC, Tampa. Flonda 33668

FIND coing, jewolny, nuggoets, troasuny. New nevolutionary
patentad detector, Astourding range, UnaBecisd by black
sand, mingrabized ground. Rijects metalic trash. Fres cala-
log. Gandines, 47298 M. Tth Avenue, Phoenin, AZ. 5013

TREASURE Hunbers Complste line. Elsctrons: Detecion.
Pendulums.  Books. Hebby o proll. Free calalogue.
Detectors. Apartado T-805, DE700 Maxic.

FREE List Analysis. Detalls. GOC-8F, Box 1107,
Stuart, FL 33484, (305)334-5208,

FRESH, Hol, Responsave Mame Lists of Mailorder Buyers.
Mast . Computerized in 2y Code Order. Peel and
Stick Labals_ Guararesd Detverabss! For Brochure Rush To:
WL Chapman & Son Sanace Co., 301 Loganberry, Greemela,
5C a6ls

MALORDER BUYERS LISTS Availabia for immediale use
compuienzed on pesl and stick labeis in zip code order Guar-
ardeed Delwarable For Detals Send SABE 1o Chrstopher
Keane, 253 Sudbury Rd., Concord, MA 0742

FRESH, HOT, RESPONSIVE MAME LISTS of mailonder
buyers. Most categomes. Computerized n Zip Code order.
Peel and Stk labels. GUARANTEED DELIVERABLE! Aush
SASE for detads to: Mames Unlimited, P.O. Box 311-A
Haughton, La, 71037

SAVE up 1o 407% on new matal delectors. All major brands
mcluding White's and Garott. FREE discount price list,
Marthwoods Geneval Store, P.O, Bax S874PM10, Madison,
Wi 53715, (B0E)2T4-4680.

PROFITABLE OCCUPATIONS

FT. SMITH Auction School, FL Smath, Ark, 72800, Resden
& Home studly. Veleran Approved.

REPMR iawnmowers housands of and ioois. whole-
sale st 40¢. Ellwangers, PM, P.O. Box ¥, Por Jenas, NY
127N

SELL Wholesale for us. Mo irvestrent nesded. Delails
Iree. Green Meadow. Depl. 10, 650 Seashore Rd., Cape May.
ML) DEZ04

HOW 1o Succeed in Your Own Small Business! Free datails
Falcon Publishing, AX, Box 688, Ben Lomond, Casdomia
83005

MAILORDER Opporiunity! Start profrtable home business
without expariance or capital, Wiite for Irpe boos, plus details
Ho obiigation. Mes Order Associales, Inc., Depl 51, Montvale,
W OTE45,

EARM 1 Rilion within 25 years GUARANTEED. Bulionaire,
506-5 Churchill, Grard, DH 44420

MAKE MONEY WOODWORKING - Easy profits makeng
urusul gifs, loys, noveles Free detsds Wilkams, 2%
Tilus, Glen Cova, NY 11542

$1,000 Weakly—Spare Teme— Second ncome. Best 175
Business Opporiumtes. T50% Prolit Wit 30 Days! Free
Dietads! Kap Enterpnses, 323 Frankln #804/K111, Checago,
GO6G06- TOES5.

GET STARTED in Business on a Shoasinng! Maxe Monay
Quickdy! Send For Free Valuable Repor! Guaraniped! Al
Ages. Pinevww. B44 Brockdale, West Jaflerson, Dho
4aE2

HEW Dhscovery in baftery recondmoning. G esghisen
months guaranbee! This means Big Profits Fast! Elactone,
T415 Gable Dr,, Litte Rock, AR 72205

1000°8 Weekly. Mailorder, Datsads: Debghts, 210 Wekch
1014 PM, Armes, LA 50010

RELAX AND GET RICH - Counsaling:knigrmation - 55 00,
Michag-James, P.O, Box 548, San Diego, Calif. 92112

EARN F2000 Month Selng Informaton By Mail. Free
Details. Regal, 16040 Milvirm, Whitliar, Caifomia S0604

START end Oparale your own prodiable business &l homs.
SASE. Awatar Enterpnises, Box 353 Ballevie. Ml
4811710353

5001 Moneymaking Opportunines
Dynamics, Box 1306 G, Stow, Dhio 44224

Free Catalog!

Molds Available. Details. Lynnefie, B251C Mermpark, Mertor,
Oic 44060,

OPPORTUMITY SEEKERSMLM MAMES. FREE SAM-
PLE. Veriture-PM, Box 136, Anvera, AZ BE442

BUSINESS SERVICES

INCORPORATE withouwt lagal lees! Free bookled 1e0s how,
includes forms. Call now B00-345-CORAP,

RUBBER 5TAMPS

SELF-IMKING STAMPER. Printa your Marma And Address,
§2.00. CUSTOM STAMPS, Box 12211, Adingion, WA 22209,

PRINTING PRESSES, RUBBER STAMP
OQUTFITS

TYPE for prinbing. $1.00vdeductible 15t order.
Craakoar City Typa, RLD. 3, Box 134, Honeybrook, PA 18344

FREE Calalogs Fepas air condioning Pelrgeraton.
Togls, supplies, kil instructons. Doolon, Ing., 2016 Canton,
Calias, Teaas 75201

INSPECTORS of machine-parts ped high samings. This
ook will qualify you. Free details. Jewetl. Box 2063W. Sants
Fe Springs, CA S0670,

HOW 1o BE FINAMNCIALLY INDEPENDENT safrg inlor-
mation! Free delass! Thanin, 1711PM1084C Turguoms,
FlagstaM, AZ BSNN

SALESMEN-DIST.

GOLD Serap Recycling Free Information: Recychng, Box
11216P, Reno, NV BIS10

MAKE Money by the menute sround the clock for deeng B
hours 2 'week papenwork irom home. Grows to ide-time
income. Totally new ulira-modem project unbike anything
betore. St ground floor. Mo expanencs of sducalion nequirs-
ments. 10,500 peopls akssdy doing. Dweson of magor U5,
corporaton. For details cal (216) 452-2171, 24 hra., T days.
Ash ior et 115,

PROJECTION TV . . . Make $83's assembling Projectors
... Easy . . . Pesults comparable to 52,500 projectons .., Yiour
fodal cosl less than 520.00 . . . PLANS, I LENS & Dealers
mnformation §17.50 . . . Mustrated information FREE . . .
Macrocoma-BEX, Washinglon Crossing,  Pennsyheania
18577, Crodicand orders 24HRS. (215) TI6-2880,

MAKE EXTRA MONEY DURMNG YOUR SPARE TIME!
Sncrw gur Mew Line of Calendars, Pens and Popular Advertis-
ing Gife 10 kocal linma. Prompt, iendly service from small
town AAA-1 Company in our 75th year. Ma mvesiment or col-
lections. Weekly Commissions. Sat your own hours. Full Time
Potantial. Mo experiencs necessary. Wte 1o: Kevin Peska,
HEWTOMN MFG. CO., Depl. BPM 10, Newton, lowa 50208

VINYL'S Whare the money ia! Prolesuonally repar, refn-
sh, mecolor furnilure, lugpaga, car wopd. Ouick, aasy. Two
smail $20 jobs & day aam you §1.000 a month. Hormes, cars,
oMices, restaurants, unbmited customars. Stan eanming afier a
fow days pracice. Sensational detaiis free. VIP, Dept. 78,
2093 Montrode. Chicags, B0818. Or, Call Froe
1-&}1—621-{:650.

TYPE Fonts. Hand Prnting Presses, Supphes. 120 Pages.
$1.00 Deductiths lirst order. Acrne Type, 1720 N. Marstheid,
Chicaga, 60622

MDEPENDENT REPS hul or part kme. Hugh commissions
paid woekly, Wite: Allen Travis Speciafes, Inc.,
2062 MoGregor Blvd, #8, Ft. Myers, Flonda 33801

(Continusd on nexl page)
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BUSINESS OPPORTUNITIES
|Continued from 1]

TAKE Cataog Orders. W drop-ship 2500-best-selling spe-
cialty products. Lowest below wholesale prces. Immediate
delivery. Speciaculas home business opporunity. Free Boak,
SMC, 3401 De Salo Awve., Depl 20-46, Chatswordh, CA
91311-4991

ALUMINUS SCRAP - Recycle Yoursell - MAKE §25.00/
POUMD! Free Informatssn: Industrial - PR410, Box 127,
Alexgndria Bay, Mew York 13807

ASSEMBLE PRODUCTS AT HOME. Mary opporiunities
paying High Weskly Proffs presentty avalable wahoul imest-
mant. Wle: Businesses, 528 Brghlon 118, Brooklyn, Mew
York 11226

PIAND Tuning quickly |Barmed with hame sludy courses,
Deploma Amencan Tuning School, 17050 Teiler
Devwe. Morgan Hill, Cal, 95037,

PICTURE Framing— Profdatde 1ul of spare-hrme business,
Easy o beam with handboou-course “Gande To Picture Fram-
ing Prodis. ~ $3.00 Guarantesd. Free framing-supglies catalog
included. Japs, 126-PM Savanth Norh, Hopkins, Minnesata
55340

LEARN Sewing Machong Regairing. Maen. Women, Lucra-
g Profits, Goesshn Comespondence School, Box 5104,
Spanced, lowa 51301,

CONCRETE Biock Machines: Catalog 51.00. Poute One,
Bax 3740, Rapid Cay, South Dakota 57702-3740

REPAIR HYDRAULIC JACKS -— DETAILS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4157,
BROWNSVILLE, TEXAS TES20.

VENDING MACHINES. Mo selling. Foules sarn amaring
prolits. “Big Catalogue FREE. Parkway Corporation. 1830
PME Greenspring Dirvs, Timonium, Maryland 21083

HEW iercodes Benz, $120.91 manthly, or BRWW, $81.51,
.. Guaraniesd. | Write: FoxCo, Box 2655-4 10, Springfenid,
WA 22152

PRODUCE BEAUTIFUL COPPER OR BRASS SIGMS.
Fas1, ingapansive, Profitable. Details. Signet, 50 High. Sufte
LLT-C., Baflads, MUY, 14023,

SEZED N GOVERNMENT NARCOTICS RAIDS! Aulo-
mabiles .. . Vans . . Boats . .. Furnilure . . . Thousands ofhar
itgmns. Buy Dt Cheap - Aesel for Big Profits! Fres informa-
ton: Marcel, Box T557-M, Monron, LA 71211

ALTERHATOR Sianer Rebuilding Made Easy St Wih-
oul Capasl, ADM, Bax 33, Buffale, N.Y, 14207

MULTILEVEL MAILORDER! YOU TOO, Can "MAKE BIG
MOMEY" af Home. Free Cassefs Feveals How!!! S5CA,
B3402 70 Avenue Morth, Pinellas Park. FL 33585

MANL Ovder ProMs! For Disclosure. CALA. Box 257, Siuart,
FL 23485

BUY MMRECT FROM TA/WAN. Cataiogue lstng 500
SOURCES BIG PROFITS. Only $10.00. O'Railly Marketing.
Suite 0-81, 323 5 Frankin Bidg, Chicago. illinos,
G006 TOR5

SAN0 Woekly. Home mailing program. Goodworid, Box
262553, Temasac, Flonda 33320

CUP nesspager items— 52 - 525 EACHI FREE Report’
Chppings-KB-10, Billings, NY 12510

$25,000 LOANS INTEREST FREE!! Sacre! Fadaral iaw
WIPES OUT DEBTSH Details FREEN MoneywseB,
LaCirange, MY 12540

GET RICH! Secrel law smashes delbis—bnngs Cash,
Credd' FREE report!! WoaallhiGl-YWBM-10, Billings. NY
12510

MONEYMAKING OPPORATUMTIES. Easy, Lucratie Mail
Crger Plans. Dedads Frea: Enterpnses, Boa 937, Chicopes.
A 01014

$1.00 sends your rame o every business opportunities ad
in this ssee! Kruse, Box 6232, Finl, M S8506

MAKE Mongy Consuling” Freq detaily] JUAP, 50 Follen,
Cambridge, MA 02138

MAME YOUR OWN INCOME, Guaranesd. Profits daily.
Crow beg fast. New book revesis seciets, lells how. FREE
datads. Wiite now. Hilltop Pubdsshers. Box 1364, Chula Vista,
Ca s2012

HOW To sian and operate your own ool rerlal b
$4.85 Uingers, 2013-P Eldla Ad., Lima, OH 45802

MANTEL KIT - TURM 54.00 MATERIAL INTO 549.95.
SEND $4.95 TO: WINGATE, RT. 2, BOX 128-L, YULEE,
FLA. 320087

GET RICH, Starl your oam home business, no svasbmant.
guarameed, acl now. FREE details. Arcacia Gifls, 377 Las
Tumas, Ascacha. CA 91006

BORACW 530,000 withowt interast! Al ligitle, Repay any-
. Free delais! inlohosse-PM, 308 Post, San Francisoo,
CA 94109,

MULTLEVEL MAILORDER CAN MAKE YOU RICH!
Ground Noor opporunity, FREE casseite reveals how!
WMC-1, 7248 Amburst Way, Clearvator, FL 33845

MAILDRDER BUYERS LISTS avadabie for IMMEDMATE
USE! Computenzed on Peel and Stick labelds in ZIP CODE
ORDER. GUARAMTEED DELIVERABLE! For Comglete
Dwtails SEND SASE 1o: INGRAM ADV., PMYD, BOX BSTT,
LINCOLMN, NE 88506

MONEYMAKING BUSINESS - Seal mobile home rool
leaks wah the ulbmate slasiomenc-potpmisr. Distribusorships
avadable. Delads $4.00, JOMAR, P.O. Box 20852, Sune
457, Houston, Texas 77292-0952

ARAB BUSINESSMEN Hawa money to buy & invesl. Top
linders fees pasd. Intemational MiddieEas? Associates, 8231
Flaxman, Dapl. 1084PM1, Hisntngion Beach, CA B2E48

WANT your own lucrative home busingss? Free Detads:
Infarmation Bureau, 556 Sufier, St F25-C San Francisoo,
CA S04,

BATTERY RECONDITIONING made easy. Proven big
cash profits! Spare time. Free details. Owen, 771 PM, Batle
Ground, Washnglon 95504

$1.000.00 WEEKLY Possibis Bronzing Baby Shoes FREE
BROCHURE SHOWS HOW. NBFM, 398 Aspor, Sebring. FL
70

EARN Up fo 55,000 Yeardy Growsng Garkc in 100" = 100"
Garden Plol. Infemation $4.00. QOBRG Garlic Grower
Wholesaler, B5T2C Thompsen Creek Road, Apphegate, OR
B7530

AUTOMOTIVE BUSINESS OPPORTUMITY! Cash in on
youl Budomotive enihusinsm. Moovilive prograem  provdes
compreferave datails for establishing pour wn protession in
the asubomobve mdusing. Free Information)  Hasdiine:
Publications, P.0. Box 6352A, Reading, PA 19610

WOODWORKERS - Free " Tum 34 imo 538 857, Mulhall, 2
Maorrill, Mooksen, M 03106

HOW © MAKE BIG MOMEY seling information! Free
detads! TRanin, 1711PMI084A Turguoise, Flagstafl, AZ
BEDO1

MAKE Monay in Sef-Publishing! Write: Stella, Box 855,
Clakiand, MJ 07435

EARN High Commission Mafing Cur Burglar Alarm Adwver-
isemants To Peopla On COur Malng Lsi REM
Marchandising. P.O. Box 58314, Chicago, linoie 50658

SELL SENSATIONAL LOW-COST BURGLAR ALARML
Lightning sefler. Excephional Margin, Samples for trial,
Morifwest Electric-PMI0, Box 1048, Michel, 5 Dak
57301

BALES Agents Wartted pas trme of full. New Excibng Mon-
&y makang appoduty. o expenance required. Details $1.00.
Wad Publishers, 1610, Box 135, Tullaboma, TN 37388

HOMEOQOWNERS SAVE BIG 555 Save Hundrads of Dodars
by doing your own Roofing For Step by Slep Dedad Send
$4 50 Chack or monay order to- Aooling, 1683 Nasheile Hyw.,
Lewisburg, TH 37081

MAKE igts of EXTRA CASH without lofs of extra effort. Free
Subscripbon 1o Opporlundy Magarpne offers hundreds of
proven ways. Write: Opporunity, Dept. CB3, 6 N. Mechegan,
Chazago, II. BH82.

MAILOADER WEALTHI Complele profil-making kit
FREE details. CHSC, Box 30712, Salon, Ohes 44130

PREPARE Tax FAelums. Earm high fees. dgnilind work
Tram 8f home. Accredited Program. National Tax Trainng
School, Monsey 2KA, Maw Yor 10852,

“BELL MONEY!™ Become a Loan Brokerl Free details
Financiad Planmng, Depl. PM-203, 210 Sth Avenue, Now
Work, 10010, (212) TEA-6B03 Exf. 200.

RECYCLE METALS. MO, NOT BEER CANS! Easy $458
weakly! Fres miormation. Recycles, Box 1857, Breriham, TX
TrE33

$7T00 Per manth sarmings passble proparing income tax
felurns 81 home or tax ollice, 'We show you how Cuckdy
mmamed. Detals free. No salesman, Federated Tax, 2065
Maonirose, Checago, B0618

40,000 ON '/ ACRE! Mew Hydroporncs—inexpsansive,
praciical! Lithe manual kabor! Free informaton. Roben's, Box
1657, Brenham, TX 77833

SCREEN PRINT T-S8HIRTS. Inexpensve Kits. Froe Detals.
“T-Parlei”, POB 23881 (GC), Tanga, FL 33823

PROFITABLE GOLD FOIL PRINTER. Personalize buss-
ness cands, pencils. maiches. Free Details. God, POB
24986{GC), Tampa, FL 33623

HIGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS,
Inexpenseed. professonad heat ransber machings. AR Sup-
phes. PRESS MAGIC, P.O. Box 22804 (GC), Tampa, FI
e ]

EARN 530 - 340 + PER HOUR. Claan windows proféesssn-
alty. Free oformation. PO, Box 70682, San Josa, CA
95150- 7062

SOLAR Heating kearmad quickty o homa! Frss information:
Emprire School, Box 10145, Jupites, FL 23458

Froe Details.
Prathar, Callomia

GET RICH!! Mailorder Cpportunidy
Chanficlesr, 20196 Milarion Road,
BIE51

BUMPER STICKER PRINTING DEVICE, Chaap. Sempla,
Portable. Froe Dwtails. Bumpar, POB 22791(GC) Tampa, FL
Iae22

MULTHLeve! Maiorder, Two Opporundies.  Delais.
O'Nesi-M, 10 Oak Lane, Suswen. CA B4585

MAKE MILLIONS MANUFACTURING BATTERIES!!
Supplies avasable. Everlast Box 365, Bogota, MJ DTE03.

EARN Big Monay! Easy Dusiness. Siart pad-time, Hatonal
firm traing, assists, Opporunity, Box B483F, Laguna Miguei,
CA 82677

BUY Wholesale, Catafog 52.00, Refundabie. Chazy Mail
Ordad, Chagy, New York 12921
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HOW TO SUCCEED IN MAILOADER PROVEN METH-
QDS. FREE DETAILS. Guhi Fublishing Company. 424 Sand
Creet Road, Sue 516, Albany. MY 12205

OPPORTUNITY 15 KROCKING! Be successiul af your own
home busiress. 5500 booklel shows how, Golden |dea, 5122
Carrgway Lane, Magnolia, Texas 77355

HUGE profits! Recondiioning wsed car b 5

HOME Businesses Make Money! Details Free. SASE To:
30 5. Belt. St. Joseph. MO 64508

MONEY UNLIMITED: our First Step o Financial Sucesas.
Send 510.00, Mina Tradng, PO Box 2272, S "C
Derwnsview, Ontario, Canada M342T1

MAKE MOMNEY in Mad Ovdor! Simple. profitable. FREE
iMoimabon! SUMRISE, 44-A Second 51, Waterlord, NY
12188

£1,000 Homa Business Directory, Bow 20709-P,
Merw York, Mew Yok 10163,

STAY Home! Make Money Easity, Ouckly. Valuabie, Froee
Detaits, Lindbloom. 3636-POM Peterson, Chicago. B0G658

MAKE MONEY with microcompubars! How Publishing. Box
218, Washington, IL 81571

SASE. 51.00 sends your name o all October “Business
Oppofenitbes”. PLUS. Box 711, Johet, IL B0434-0711

SELL Books by Mal Deslership-25z. Mdwesi, Boa
44F2-PM, Shawano, Wis. 54166

MEED creds cards? Bankrupt? Siow Credit? Mo credit 7 Let
us help. Call Now! 1-317-839-1712 Ex.CSa

FREE! — Make Monay Writing — Selng Simpie Informa-
fion! — Pacife, Box 1015, National City, Calilomia S2050

BORROW By Mail! $500-325.000 Fast! Easy! Confidental!
For wip applicabon wede. Acciraie, 2120 Crestmoor,
Nashwila. TH 37215

$82.00 From Square Fool Plywood. (Huge Dernand).
Revealing Proof 252 (Refundable). Woodwin, Bridgewaler,
Mass. 02324

MNEW Luxury Caf withoul cost! Wire: AMCOS, 1801 Man,
Frairifiedd. IN 46168

FAFTEEM "ANTHCRIME " Feports with reproduction rghtta.
$12.00. Check, Money Order. New World Enterprises, P.O.
Box 44444, Columbus, OH 43204

MAKE BIG MONEY REPAIRING WINDSHIELDS & Plate
(Mass! Up o 550,000 yeary! Cal TOLL-FREE lor Valiabile
FREE repor. 1-800-321-2537. Glas-Wekd Systems, Box
ST550, Bend, OR 97708,

afers don't el Samp please. Batary Outiel, Box 3300,
Hichory, M.C. 28603

FREE Dwdaits - Stad Your Own Profiable Busmess Al
Home. JVA, Box 5824, Mason, Ohed 43302

PIANO Tuning mamed guickly at home! Free siformation.
Empire School. Box 1014, Jupiter, FL 33458

§3,000 MOMNTHLY Seiing iMormaton by mad. Frea inbar-
mation. Box 10179, Alpxandna, VA 22310

“HOW TO Stan A Day Care Business Al Home'. EASY
Sleps, FREE Detads, Write: Master Guides, Dept 1840, 824
Chuteh 51, Royersiard, PA 19488

{Continued on next page)




BUSINESS OPPORTUNITIES
{Continued from preceding page]

MULTILEVEL That Works - - - Eamn Money Eating - - -
Rizzo, SAN0S, Cloudiand, Georgia 30T08

CONCRETE BLOCKS Make by hand for busingss or awn
project. Lithe investment, arly base skils nesded. §5.05 0.
Morman, P.O. Bax 16144, Clayion, MO 63105

NEW — $500.00 From one sheel ol Plywsod. Guaranbesd.
Oakstump Woodcrafi, 3630-PMO Pacihc Way, Longwiew,
Wash, DB53Z

BRAEAKTHROUGH IN FUEL-EFFICIENT AUTOMOTIVE
CARBURETION 5 HERE: TURBO-EVAPORATOR. DIS-
TRIBUTORS WANTED. OUTSTANDING FINANMCIAL OP-
PORTUNITY. INFORMATION 51.00. PALMIERI, INC., BOX
3291, NEW HAVEM, CT D515,

MAKE MONEY. Be successhul in your own business o
exciting feld, Detais free. Assocates, 5A Howard Circle, Fi
Ogletharpe, GA 30742

| MADE 540,000 Year by Mafgropr! Heipad cithers make:
money! Datails 2%c. Tormey, Box 31BYY, Ypsilant, Michagan
48157

LEARN The sscrets of repainng junk bateries. “Fabalous
Prafts.” FIRST ESTABLISHED COURSE. Apax Enginearing.
5454 Bolsa, Aascacero, Call. 93422

MAKE Lots Of Money During The Mexd 30 Days? Here's
How: 'Wiribe For Free Details ho . How To Start And
Opearate Your Own Profitable Busanass At Homa. Armar Poant
Dtst. Co.. 711 W. Mam, Dapl. PASE. Benion Harbor, Michgan
40022

E-Z EST Busingss on Eamh . . . FREE Detuis! Sohwmedt's,
Suate 1104, 18780 Alondva, San Diego. CA 82128

FIMGS, WATCHES, JEWELRY— 400% prolil. Frea Sales
Wit Catalog. Spotight, 2263, 500 Third Avenue, New York, WY
10016

MAKE HOMEMADE BOOKLETS. |'ve eamed $187.000
with mine. Free information: Falcon, Box 37169, Fort Worth,
TK T8I1T

BECOME ENTREPREMNEUR!! Sall-Sconng Test Reveals
Success Polental. Send 52.00. Entreprenawnal Workshops,
A000AT Auora Avenus, Seaftle, Washingion B8103.

RAISE RABBITS SUCCESSFULLY 56 Fage Bookiet Tels
How. $1.00. Amencan Rabie Assn, Hi, P.O. Box 426,
Baoomington, Mnos 61701

REVEALED!—SECRETS of the RICHEST PEOPLE!—
E3.00. Stwtron, 109 Foees! Park, Fores), WA 24551

BARGAINS! Biry Whaletals and Below' Mama Brands.
Appliances . . . Furmdune . . Sports Equpment . . Teléwsions
.. .Camerss . . Walches . . Thousands More.
Fros Detaids. WDM Bmgall'mun'lnu. Bm #13-A. Hodland,
Michigan 48423,

EXCITING! Profable!! “How-To" Booklets. Details, Fuller
Ererprse, P.O. Box 1283PM, Dhmulgee, Didahoma 74447

STREAMLINE GUIDE TO SELLING INFORMATION BY
MAIL. Proftable Mailcrder Opporiunity, FREE details. R
Anderson, I628-A2 Jed Avenve, Los Angeles, CA 90018

DISCOUNT Postage slamps! Save 35%! Discover how.
Exchmnve Fepon 51, Dumnie, 7 2 Whie.  Arington,
Maszachusetls 02174-8835.

HOW 10 MAKE a FORTUME semng indormabon! Fros
detads! Titamn, 1711PMI0B4E Turguoise, Flagstadl, AZ
BE001

1000+ A WEEK IN YOUR MARLBOX. FREE REPORAT.
LIBERTY RESOURCES, BOX 1060F, SIERAA MADRE, CA.
02,

MAKE BIG MONEY: Mo Invenony, . Smafl
Irvesimant. Fred Valable Repor J. Kuleas 130‘.15 Brady
Rd , Chaesarmng, Mich. 48618

GET THE FACTS! Expen shows which opponunity offers
wil mase you Fach! Free Delasds: Capisd, 6344 Fall Rives,
Sacramento, CA BS54

MILLIONS we profting from Garage Sales and Craf
Shows, S0 Can You Bookled shows how 5500, Oeereid
Marketing, 1502 Brnceerhotl Awe., Liica, BUY. 13501

EARN Extra Incoma’ Pionger Foogs, Bax S86(L), Tualatin,
A 97062

MONMEY Now with madorder succass naw approach. Free
details. Sman Books. 13703-A 22 5t Tampa. FL 33812

MULTILEVEL MARKETINGWAILDRDER Will wark for
YOUl Progressive company and ullramodern products
produce LIFETIME FIMANCIAL SECURITY. Free Detaied
cassefte, RIEHL, Dept. PM10, 1118 Colmbia, Brsinl, TN
ATE20

QET RICH using OTHER PEOPLE'S MONEY!! Linique—
amaring business!” Detads FREE! Finance Consulants,
5B-10, Bilings. NY 12510

MONEYMAKING OPPORTUNITIES

TRIVIA CAN MAKE YOU RICH!! Datads - £1.00. Trivia-B,
Box 532 Owosso, Michigan 48857,

GET RICH Drynamic Bank Tells Mow. Free Detaiie. Creatve
Emerprises, 4702 Tharmion Cwcle. Houshon, Texas 77018

FRESH, HOT, RESPONSIVE MAME LISTS of mallorder
BUYERS. Most . Computerized in ZIF CODE
ORDER. Pasd and Stck labets. GUARANTEED DELIVER-
ABLE! For Berochue RUSH BSASBE 100 HEWITT
PUBLICATIONS, P.O. BOX X0, SUNNYSIDE, GA d0284

EXTRA MOMEY! Turm habby sbo & monsy making veniun.
Booldat 18z how. $3.00. Michasi Kranz, 91 Tulip Avenus
Juniper Building, Apl. B4, Floral Park, NY 11001

CASH FOR YOUR SIMPLE IDEAS Corporations Pay
$1000's Daily 10 Aryone. For Details Send Two 20¢ Postage
Stamps o MGMCD, Box 148450, Spokana, WA 99214

FLEA MARKETERS, wagon-jobbers. Smooth lesiher
handbags, walets, vests, Free Brochuse. Clement, PO, Box
3335, Chula Vista, CA 93011,

EASY Exira Income, Selng Git Rems o Flaa Markats,
Mail-Ovder, GORDOM, Dept B, 1135-A Keamy 58, San
Francisco, CA 84133

FREE!! Mongymakng Detads!! Wiheiming Publshers,
P.0O. Box S02-PM10, Mena, AR 71953

BUMPER STICKER PRINTING DEVICE, Chaap, Sempla,
Porabie. Free delais, Bumper, POB 22781 (GG). Tampa, FL
33622

FANTASTIC samings mailing from homa'! Ofer: Rush

Stampad Addressed Envelope. mpenal, P-B X17410, Fon
Lauderdate. FL 33318

AUTOMATIC donut machne can make $120HRA PROF-
ITS. Poraiie. Free Merature. LIL OABITS, 885Y-A Aesearch
Centar, Minnsapolis. Minnasota 55438

MAKE Money &f home Send for froe dedads. MA Shuar,
1218 Wllow, Independence. Mssoun 64052

GET RICH! Opponiunity Books fell how! FREE Dwtails!
Randedd, Box 1515PM10, Coniraka, Hings G2801-1515

START A Proftable “Home Based Business Of Your
Chowoe, “How Te~ nformation $1.00. Timbernill Co.. Dept
1104, Box 51, East Awora, NY 14052

$500-5 1000 Month Plan raising rabbis Tor ug. Fres details.
White's. Rabbitry, Box S08PM. Palm Harbor, FL 33563-0508

EARTHWORMS, LIVE BAIT

FREE L#erature. Rmse Fishwonms, Crickets. Aadworms-
1000-56.85. S000-542.50, Book on How and Whare i Saell
wilh Order. Carter Fishworms, Plens, GA. 31780,

OF INTEREST TO ALL

SUCCESS is yours! Foliow his prowen plan ioday and engy
Wk lifer you desirs Soemarromy. Send £5.00. P. T. L. Publicalon,
418 Edmandson Avenue, Baltwnore, MO 21220

WISA Card!" Mo Credit Chece. Credil Consullants, 6421
Sisgal - Sufle 288, Commerce City, CO 80022

LEARN Secrets of the nch nush §1.00. KEM Senices, 1396
Brasburm, Ann Arbor. Michigan 48104

DISHEY artist shows you how to draw. First sasy lesson
FREE! Gat yours loday' AVIES-PM10, 1014 Morth Wnght,
Sara Ana, CA 92701

FREE Promotional Albums, Concerl Taokets, Siereos, slc.
Information: Bary Pubicabons, 47T B2nd Sireel, Brooklyn,
MY 11209

THE SECRETS OF FAST, PERMANENT WEIGHT LOSS,
$4.50 toils a8 Wiite now, SMB-Wmght, Dept. P.B, Box 353,
Latie Falls, MJ 07424,

BULLET PROOF YESTS and Prolective Dutar-Wear. AR
Types. Highest Ouality! Lowes! Prices! , Cormiget-
able, Lightweighl. Guarantesd. Colorful Glbulug $1.00,
Astundabhe. Wite Todwy: A-1 Body Armor, Department PM,
170 Broadwiy, New York, NY 10038

POST Cards of Historic Luxwry Lings 55 Sea Venture
$10.00 gach. Caplain Kerry 5000, 10 WindBowar Court, Hilon
Haag, 5C 200928

VACUUM Cleaners Docoun Prices” “New' Ramnbow
£399.95, Kiroy. Filter Queen, Compac], Detads: ABC Vacuwsm
‘Warehouse, 6720 Burnet-PM, Ausbn, Texas TBTST.

FREE! SECRETS OF SUCCESS. Write now. SMB-MO.
Dept. P-B, Box 263, Latle Fals, NJ D7424.

BORROW bry Mailt $500-525,000 Fast! Easy! Confdentiall
For inlo apphcation write:  Accurade, 2130 Cresimoos,
Maghille, TH 37215

“HOW TO MAKE MOMNEY IN DERECT SALES™ (52.00).
Genersi Praducts Company, Box 38, Farminglon, CT 0802

MEW Lusury Car Wethou! Cost! Wite: AMCO 9E, 1800
ain, Plainheld, IN 48188

S5T0L00 ¢+ ‘Weokly-— Spaatma, Assermbling PV Pipe fur-
niturg. Send sed-addnessed, stamped emeslope. Blossom,
Box 5938, Fechandson. Texas T5083

BARGAINE GALORE. Buy Unned States Cosloms Conlis-
cationg. M. Heamn, 2788 Prnamdge Drwe, Tduswlle, Flonda
32780,

OVER 100" Mark Up' Starl your own books By mal busi-
repgs. Professionsl Guolanos; For comphele details send 51.00
io: Graham Enterprses. 38505 Flonda #23, Hamel, Cal
2343

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERTISING. Booklat shows you how 10 S8 your own busi-
rass with Classifed Adverising. ONLY $1.00 FOR BOOK-
LET — {5200 coupon relundable with firel onder). 5.8,
GRONOWICZ, POPULAR MECHANICS, DEPT. PMGC1, 224
WEST 57TH ST., NEW YORK, NY 10019

= 1% # Sohd Brass Duck- Head- Hooks, 4° High, Holds
Hats To Guns: Equady Gracehd and Classy Whan Not in Use
Order Sat of Two bor 315,00 Postpaid From: Knsien, Oid
Padited PO, Bow 19008, Dwebrod, M1 48219, Vald Theu Dec
1984,

GENUINE RATTLESNAKESKIN BELTRUCKLES §14.95,
guaranieed. Hatbands, beits, wallels. cusbom made from Rat-
ter, Python or Cobra. Rush $1.00 for pholos prces!
Srakmsiin Products. Box 4318, Dept. PM, 5. Daytona, FL
X2

FREE! Crvar 100 Fascnatng Consumer informaton Pubs-
catans, fosysterns, Bon 10484, Ghendale, CA 81209

SECRETS FOR WINNING CONTESTS REVEALEDE
53,00 ALCO, Box 1550PMOD, Miami, Flonda 33265

BEAUTIFUL FM Siations Listed Maine o Flonda, Avoid
Cial Fumbing 53. Aomigs., Box 255, Cuakertown, PA
18551

THE GILENCER. A switch 1o stop ninging phones when

youu'ne napping. bathing. o jusl relaong $5.95. N.L Hamy,
PI0. Box 4480, Hasmaburg, FA 17111-0488.

WIN PRIZE CONTESTS! Bookle! Explairung Secrgts—

MAILORDER OPPORTUNITIES

USE Ow Unbmeted Lists of Mail Onger Buyers. R and V
Dhstributoes, 4TE W, Hamilton Ave. Sufte 325, Campbell, CA
5008

MONEY from discarded tires! Datails, Brownie, Boa 53,
Frshers, Indsana 46004

GET RICH!! Secrel law smashes detis—brngs Cash,
Credit! FREE report! Wealhkd-WBM-10, Bilings, WY
12510

S$500.00 WEEKLY From Jumked Twed. (Rush Stamp).
Le'Vabeys, Fountan, FL. 32438

MEDICAL Data-card multilevel HALLCD, 25 Cubve,
Sionatsrm, Mass 02180

MAILORDER Buyers! All Categones Computenzed in 1P
CGode Orders. These people will respond 1o Mailorcer Offers.
Guarantesd Deliverable for Full Details Rush To, Western
Service, B2 Fechardson Dr., Henderson, ke, 85015

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

CHINCHILLAS: Hawe t0p record Pell Prices. Information,
facts. 32,00 22 Thunder Road, Alamogonda, Nk BE310.

DO DRAFTING? Keep your JobMake more § Doang
PATENT DRAFTING Tach Buletn 53.00. Fresancers, Box
148545, Cincinnab, OH 45214

AMATING Prohts! $10.000 Yearty Rataing Habiois for Wool
and Bresding, Defails—35$2.00. Amencan Angora, Malta 12,
Monlana 55538,

$1.00. Sweepstakes Informafion Included. Tmberhill, Dept.
1104, Box 51, East Aurora, NIY 14052

HOW To Ged 1001 Trngs Free. Amazing Book Talls Whene
To Wote For Free Hems. Send $5.00 Today— Guaramesd"!
Lakehurst's, Box 1058-PM2, Wichita, Kansas 6720

MORAMOMNIZM's TRAGIC TRUTH, Stamp Appreciated,
Azind, Box 577, Grearwood, Texas TE246

GOVERNMENT SURPLUS

IS M True You Can Buy Jeeps For $44 tha ULS,
Gevernement? Get The Facts Today! Call {(312) 742-1142 Ext.
a3,

{Conmtinued on next page)
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GOVERNMENT SURPLUS
{Continued from )

BHLLIOMS OF SURPLUS BARGAINS! Many "% original
oosl, Joeps mcluded' “Mafiorwide Government Buyers
GuideDinsciory” — $2.00 (Guarantesd ). DISPOSAL, Box
191074, WASHINGTOM, DC 20036,

"GOVERNMENT SURPLUS™ JEEPS 530,000 5,000,000
tams! Complate Information Youwr Area. 1884 OFFICIAL
MHRECTORY. 52.00 (Guarantead). SURPLUS, (ATA3), 4820
Wisconsin Morthwest, WASHINGTON, D.C. 20018

LOAMS By Mail Guaranteod! Borow Any Armound! Free
Deatails, Application Rushed! Creditmasters, Box 507-PF,
Fioral Park, Naw York 11002

BORAOW 525,000 ‘overmight.” Any Purpose. Keep ndeli-
nitshy! Froe Asport! Suoccess Fesaanch, Box 19739-AK
Indianapois, Indiana 46215,

MOMEY Problems? Free Book describes Loans, Cash,
Genvmmmant Grants, Other banefits, available 1o individuals.
‘Wiite: Associates, Box 58-A4, Brooklyn, New York 11235

V% Loan Grant $1,000 o 55,000, Nobody Refused. PLO.
Box 420, Brookhaven, Miss, 29601

BORROW 530,000 without intarest! All elgible. Repay any-
ume. Free delads! infohouse-PA. B08 Post, San Francisco,
ICA 84108,

CASH Loans—Borraw by Mail $500.00 o 25.000! Free
details, Applcation! LTD-PM, Box 937, Fi. Lauderdale, FL
33302

SLOANSS ON SIGNATURE TO - 100,000 | Ay purpode.
Write: Elita, Box 206F, East Rockaway, Maw York 11518,

BORAOW 5100-5100,000! Instant Reply! Mo Co-signess!
Augh Stamped Envelope! Financial, Box S487(P)
Richardson, TX TS080

BORROW: Money from ARAB'S. Details FREE. Send
SASE. Arabco, Box 226TPAM, Davenport, lowa 52805

MEED credit cards? Bankrupt? Slow Credit? Mo eredil? Ls
us help. Call Now? 1-317-839-1712 Ex.C5

BOAROW Up To $100.000 Immediately! Guarantesd, Al
Eligble! Mo Co-Signers. Send 55.00. K Sandars. At 4 Box
B40-T, luka, Miss, 6852

LOANE 330,0004 ImMerasd Frea! Repay Anydima— Al Ebgi-
ble! Details Free! Millonare, Depd. A-40, P.O. Box 807, Elk
Growe Village, IL 0007

BARCLAYSAMERICANLOANS BY MAIL Convenent,
Confidandial Mo Collateral. P.O. Box 5425, Alexandria. LA
TI307. Toll Free BO0-651-6572. Mot Available in AL, &R, CA,
OC, FL, 14, IMN, K5, ME, MD, M&, Mi, NK, OH, 0K, OR, 5C,
S0, T, WA, W

3849 East 900 South, Salt Lake Cay, UT. B4111

SASKATCHEWAN Remailing Central, Box 101, Foam
Laks, Seskachewan, Canada S04 1AD

UNLISTED ADDRESS. Descreet and confidential. Fermail
$1.00 Single. Mail Forwarding Service, B050 5. Main,
Houston, Texas 77025

GIANT SAVINGS All Types. Custom In-The-Esr Special-
ists. Morth Trial Terms. Box S8451PM, Chicago. lncis
]

PLEASE CALL DR. SONG FOR BIG SAVINGS.
SIGMOTEK INTERMATIONAL CORPORATION, 1580
Mepwell A, Walret Creek, California $4596. [415) B43-7411,
MNOT soid in Californeg.

MAILIMG Service from Call. and Europe prestigious
address. Executra Mading Senaces, 1712 Newcassie Dr._ Los
Aoz, Cahl. Ba022

FREE Remailws List. Aganis Mesded, P5, Box 20656, San
Antonio, Texas TERZH

SMOKER'S SUPPLIES

NEW DISCOVERY! ELIMINATE [ of Tha Poisons From
Youwr Favorte Brand of Cigarettes. Healhsysboms, Bos
10484, Glendale, CA 91209

CONFIDENTIAL, raskabiy forwarding remailng.
Diarnond-H, Box 1294, Cadde, TX Te029,

MAILERS CHOICE Saves Monary, Privacy, Dependabbs,
Reasonable. Boa 504, Morth East, MD 21501

REMAILING: Ervaiope. §1.00, Package. §2.00. JAM.-1,
Box 485, O'Fafion, IL 62269

START YOUR OWN REMAILING service. Fassoul, 11632
Las Luces, Sania Ana, CA S2705

HATO MAIL FORWARDING Dependabis sarice national-
Iy and internatonally for 27 years. Wnle: NATO, Box 1418,
Sarascia, Fla. 33578,

TOBACCO

CMGARETTES - Rl Yigur Own Custom Tobaccos, Papers,
Filters, Roling Machines, Accessones. Free Calalog And
Sample. Green River Tobacco, P.M., Box 1313, Owanstaro,
Kerducky 42302

FREE Mildest Pipa Tobaccos. Gaba imports, Box 741,
Hays, K5. 67801

PIPESMOKERS! Dwacover Greal Smoking Pledsune Dis-
lirctly Flavored, No-Bide Tobacco. “Free Samgple” or 5 1%baz,
Packets §4.00. House of Tobaooos, Dept. PO, Palmer Mall,
Easton, PA. 18042

CONFIDENTIAL Mail Recewing Forwarding. Mail Drop,
Bon 18039FM, Orando, FL 32860

MISCELLANEOUS

LIVE WITHIN INCOME AND SAVE. Thousands oo, usng
“5 painie” lamily maney managamant 12-manihs record book.
$3.75 postpaid. Pubdsher, P.O. Box 7186 A, Oriands, FL
2654

ORMAMENTAL Won Designs, Book ol 1600 beautéul prac-
fical desigrs for rmilings. columns, eic. Free Ldsature.
Cunningham, Box 20005, Sall Lake City, Litah 84120-0005 -
— (3881 South 2200 West)

PHOTO 1D, Sealed in plasic. Good in all stales, Canada
Fagt. GUARANTEED. Send $6.00 (2%10.00). phota, name,
midress, height, wesghl, har, eyes. birthdate Cardinal
Publishang, 2071-46 Emarson, Jacksonvile, Flonda 22207,

SAFETY FUSE 1! 2" Green Waterproof Fuse, 100 -
510.00, 300" — 525.00. Postpaid. Greenman, Box S02GK,
Pegrin, IL 81814,

SURYEY. To indazabe inberest in math puzzies, maill a card
during 1084 1o; Post Office Box 427, Bavea, OH 44017,

SCIENCE & CHEMISTRY

LABORATORY Chemicals, Glassware—Apparatus, Cata-
Iogus §1.00. Deluxe Sesbnlific, 334 5. 13 Streal, Manitowoc,
Wisconsin 54220

FORMULAS, PLANS, ETC.

MONEYMAKING FORMULA CATALOG 55.00 (REFUND-
ABLEY: GwaA3, Box 183, Broohlield, Wisoonsin
530050193

ANY FORMULA 510.00. Catalog $1.00. J. Betlort. Box 568,
Chicago. 60690

SPECIAL SERVICES

INFORMATION On  amytheng.  Ferguson  Fasesrch
Specialists, 50-15 Woodside, Woodsada, New Yok 11377,

SPEECHES, Lefiers General \erse,
Thompssn, Box 04119, Cleveland, Ohad 44104

Informaton,

HEALTH, VITAMINS

DIVORCE

WINNING  inlormaton $1.00.  MEN'S  RIGHTS
ASSOCIATION, 17854 (Lyons), Forest Lake, MN 55025

PERSONAL

PICKPOCKETS Cry New Pohce recommandsd device al-
taches 1o wallets i seconds. Also prevents accidantal oss.
Mail £2 50 (o: Zucker Manufachisrer, P.C. Box 3518, Chula
WViata, CA 82011

MAKE Frignas workwide thraugh inbarnational comespon-
dance, Datails fren! Hermes-Verlag, Box 110860 PM, Bern
11, W. Germany

UNIVERSITY DEGREES B8Y SPECIAL EVALUATION of
EXISTING Job Expenence, Education, Achievament. Fasi,
Inexpensive. Call (614-863-1781). Or "Arde: Box 13151-T10,
Columbus, OH 43213

ASIAM, Europaan frendship! Frea delads: Inber-Pacihc,
Box 304PM, Birmirgham, Michigan 48012,

BIBLE Questions answered. Siamped anvelope. Bylon,
17167 Bartier, Defrof, Michigan 48219

UNIVERSITY DEGREES BY MAIL! Accredited Bacheiors,
Masters, Ph.D.s... Freg revesling details. Counsalmg, Box
IT-MPAD, Tustin, Caliloma S2680.

REGISTRATION Papers o unregesiansd hullblooded dogs.
Free Inlicernaton. APRF, P.O. Box 111, Laague City, Taxas
TIST3

TERMPAPER CATALOG — 308 pages — 15,278 papera
avadable Fush £2 00, RESEARCH, 11123 daha, #206PM,
Loe Angeles, D0GZ5. (213 477-B226.

AMATING Calorie Counler For Evengthing You Eal And
Drink!® Also Shows Calones For All Fast Food Restaurants.
Send 32.00 Today—Guarandssd. Lakshurs's. Box
1956-PM 1, Wichila, Kansas 67218

WANTED MISCELLANEOUS

GOLD, Silver, Platnum, Marcury, Tamalum. Samples eval-
usted ee. Ore assayng sennce. Call Wholesale Termina boll
Wee: 1-800-832-1010.

BUYING Tungsien Carbide. Tungsten, Molybtenum, Sive:
Solder, Siver Comacts, Gold, Platinum. 800-321-6314 Ohio
2156-531-B333 collact

SCRAP SILVER CONTACTS, FORKLIFT COMTACTS,
Siver Soider, Stering. Gold Plated. Rober Lesrczak, 852
Myrile 51.. Elizabath, KJ 07202

MEM Comion Hemorhoids End Embarrassing "Skod
Marks”, 5081 Fabric Tapes Irsice Briets. Dispos-
able. Sin 3395 M M Saes, P.O. §13. Ellsworth, Wisc
54011

BECRET Henkh Tips jor: Beber Healih, Happier & Longer
Lile. Send 53 00 for condensed (Fefunded o not sabslied).
Edward G Fish, 1007 Lambert Closse S1, Apl. 1, Montreal,
Cusbec, Canada HIH 178

RESPIRATORY ILLNESSES, SINUS, BRONCHIAL aic. A
unigue health apphiance hatpeng thousands @ availabla for -
al. Froa |Harature. Wnile: RESPIRIZER CO., 1685 Balimane
Pikps, Gettysburg, PA 1TR2S

LOSE wesght naturally. no mils. no starvation, send $3.00.
Dwel-M. P.O. Box BOOMZT, Houslon, TX 77280-0427

BRAIN FOOD! Powerful algae sxiract heips revilalize phys-
il and mantal seriness, Free Brochure, NNC Labs, Box
T4PM, Metrick, NY 11588

WORK CLOTHING

CLEAN Recondiioned Rental Undorms. 4 Pants with 4
Coordmated Shirts - $11.99 (Gheck or Money Onder). Sabis-
laction Guararesd! Sizes 0 Antoch Wholesale, PO, Box
S81C, Andioch, TN 37013

WORK CLOTHES Save B0% Shins, Pams, Coveralls. Fres
lolder wrile: Gakco, 4004 East Tisi Sireai, Dept P-10.
Clevetand, Ohia 44105

TREMENDOUS SAVINGS On Brand Mames. LeBanmon
Compary, AATC, Sarsioga Springs, NY 12044

REMAILING SERVICE

REMAILSFOREWARDING. Singles 51.00 Monshly 52.00.
P.O, Box 711, Joist, L G0434-0711

GERMANY: Remaits §2 00, includes postage. Corlidental
Formarding, Receiving,. TWE  Postiech 1145, G450
Geinhausen, DER
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HUGE 3AYINGS Ewmenate Dealer Markups. Free Trial
Bameses Wholesale. Tarms Arangad. Call Toll Fres 1-800-
3212, Or Wee: Lioyds-PMC, Rockfod, IL 81110

GARDENING & LAWN CARE

GRAEENHOUSING GARDEMNING - Free Supply Catalog . . .
Gareenhouses to Hand Tools. Gothic Arch Gresnhousaes, P.O.
Box 1564P, Mobile, AL 38833

SAVE Hall Buying Aids by Mad Al Magps Brands Available.
REA Company, Box 364, Brdgepor, Ohio 43912

FREE HEARING AID CATALOG - Save 2 Dy mad! Write:
“MoneySavers™  0530-PM-10,  Langdon,  Seputveda,
Califorma 91343, NOT sold in Caiifomia

FLOWERS, PLANTS & NURSERY
SUPPLIES

GROW GINSENG, Very Profable. Have seeds, roots.
Goldensaal. Complete informaton. K. Cofins, Vicda, lowa
52350
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DEADLINE FOR ADS: Copy and Payment must be in by the Sth day of the 2nd preceding month for the issue in
Section.

which the ad is 1o appear. See Head of Classified

HOW TO COUNT WORDS: Name and address must be included in counting the number of Words in your d. Each
initial or number used counts as 1 word: J.J. Smith, 224 West 57th Street, Mew York, New York 10019: 9 WORDS.
Zip codas are not countad. Phone #; 2 Words. Symbols used as keys are charged for. City or State count as 1 word
each; New Brunswick, New Jersey: 2 words. Abbreviations such as C.OD, FOB, RPM, USA, PO, 57,
18mm are counted as 1 word. {Pﬂh:mmuam}wmmunmnumaumhﬁdgm Dﬂmmry
will be used as our authority for spalling, compound words, Hyphenations, abbraviations, etc. Please make checks

payable o POPULAR MECHANICS.

mmum Street, New York, N.Y. 10019
Classified Advertising Dept. (212) 262-4825  Form

Order
AB4

Only $57.00 for 10 word minimum

$5.70 each additional word

BOLD FACE CAPS add
$1 per word

{First Word: No Charga For Bold Facs)

Ramittance of § is enclosed to cover insartions(s) in the issUe(s). Classification
| | i | | 1

Mo Chargs lor CAPS | 2 ] a T4 1s [ & | 7
l | 1 l | |

8 1 | 10-857.00 | 1158270 | 12-568.40 1 1287410 | 1451980
| | i | i |

15-585.50 | 165120 | 17-596.90 | 18510268 | 18-5108.30 | 2511400 | 2511870
i | i | | |

812540 | 813100 | 2es138.80 | 25s142.50 | 26814820 | 27515280 | 28-3150.80
| | 1 1 |

29-5185.30 | »-s171.00 | 217870 | 12518240 | 23518810 | 3a-5123.80 | 25-s199.50
I | 1 | | |

36-5205.20 | ars21090 | ss-s216.60 | ses2z20 | #o-s228.00 | s1sz3370 | az-s239.00
| | | | | |

4524510 | ss-5250.80 | 45525650 | 4s-s3m2.20 | ars267.30 | as-saTaE0 | ss-s2m030
| | | | | |

S0-5285,00 | s1-s200.70 | 52520690 | sa-sa02.10 | sa-s307.80 | sss313.50 | se-sam20
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(PLEASE PRINT)

FIRM {(NAME IN AD)

YOUR ADDRESS

CiTY STATE ZiP

DATE: YOUR SIGNATURE

{PLEASE PRINT OR TYPE COPY » FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)

RECIPES, COOKING, ETC.

$£2.50. Cruz, P.O. Box 56157, Nonh Pole, AK 99705

CASSEROLE Cookbook: 110 Soulhern Fecipes. $5.00.
Colerman, 202 Wedluil, Titus, AL 36080

FRINT CAKE Besi | ever lasied 32.00 SASE. DuBose,
341 Cicalia, Maemphis, Tenn, 38122

HEAVEMLY Chocolsie Desserts! Don'l Dalay! 50 Enciling
Recipes - 84, Conner, 859 Ferngrove Dr., Cupertino. CA
G5014

ITALIAN Family Favorites. Sauce to0 Dessers. 54.00.
Recipes, 8816 Cheryl M.5.R., Prescott, AZ BEON

ipe 32 - SASE Weslsys, Depl 23PM, Box 20711,
Barrningham, Alabama 35216

VEGETARIAN Debghls! Tantalize your tasiebuds with
dilicious entrees, 101 meopes, 5200, Sally Mordstrom, 3086
C Claremont Drive, Dapt. 232, San Diege. CA 82117

TEN Unigue Breads inclading SOURDOUGH 5300,
PRacipes, 1908 Morth "H', Midland, TX TB70S

GRANDMA'S NO FAIL PIE MERINGUE, Proven Racipe
That Weoeis Teme Afer Tima, if You Have Troubla 'With Othar
PRecpes. This One Is For You. Send $2.00. SASE. To: LR
Kallor, Box 44, Luning, Nevada 88420

DELICIOUS Low Caione Recipes: Send 55 To: C. Bendele,
Box 348, Dnalaska, Texas 77360

CHICKEM! Fifty Emsy Word-wide Recipes. 5500 Miss
Haandy, P.O. Box 2000, Sarasota, FL 33578

LOANSIAMA GUMBO FILE RECIPE. Original, Delcious.
Sealood? Yes. $3.00. R Andemon, 3EM8-A1 Jrd Avenue, Loa

Angeles, CA 50018

INCREDIMILL ROUTER Attachmaent will produce FRESH
FLOUR of all kinds, nut-butters cofles in minutes. Fils any
router. §39.50 Free Brochure. Incredimill Products, P.O. Bax
1258, Blaine, Wash. BE230

ORIGINAL Lemon Cake Recpe’ Easy! Slaie Fair Winner!
Stans with Mix'! $1.00. Joflims Publcabons, Roule 2, Box
1654, Lincoin, Ala 35096

20 DELICIOUS Chicken Fecipes. $3.25, Publico, 17813
Wilton, Tomance, CA G0504

DELICIOUS PORK STEAK $200 SASE. Gramma's,
1T W, Valley Rd.. Galena, I, 81036

101 EASY HOLIDAY RECIPES - Rush $3.85. Mansion
House, RR3, Dept. 278, Damvile, VA 24540,

LIGUELRS U-MAKE, Cheaply, Tia Maria, Irish Cream,
5200 +S5SASE. Crag, 821 Foosevell Biwd., Ephraia,
Washmngion 368823

PERFECT BREAD EVERY TIME. HOMEMADE YEAST
pilus B bread $3.00 and large SASE. C. Clay, 33 Timberiana
Trad, Comway, AR, 72032

ORIGIHAL Saltless Seasoning And Swest Aelish Recipes.
£2 .00 Each. A1 1, Box 19, Decabuwr, TX TE234

SPECIAL! SOUPS! OLLA PODRIDA, Minestrone, Dxiail,

Lebemodalsupps, Recpes, Hints $3.00. Vishwa Lamba, Box
G886, Stanon J, Ottawa, K28 GEB

WINEMAKING, BEERMAKING, ETC.

WINEMAKING-BEERMAKING-GASOHOL. Fros Supply
Cateiog. Yeast Equipment Coniinental, Box 188PW
Cassebenmy, FL 32707

LARGEST SELECTION 59 beer malis, 60 differant wine
concenirales, supplies, squipment, free calaiog and recipes.
Mourdsin Cellar  Supplies, 348 ‘Weavervile Highway,
Ashaville, N.C. ZB804 Tolephone [F04) B45-5549

WINEMAKERS-BEERMAKERS— Free Catalog—Fast
Sarvice— Large Selecton; Kraus, Box TRS0-L. Independencs,
Mexsouri B4053.

FREE BEERMAKING BOOK Plus Catalog. Finest Equip-
mert. Ingredients. Fully Guerantesd. 5P, Box T84-M, Chaps!
HEll, NG 27514

WINEMAKERS-Bearmakers. Fraa llustraled calslog of
supplions. Semplex, Box 1Z276R, Minneapolis. Minnesota
554120278

WINEMAKERS-BEERMAKERS Frash Siocks, Fas! Ser-
vice, Free Catalog. O'Brien’s, Box 2840, Wayne, IL 60184

BEERAMAKERS OMLY! Free Catslog/Mewsietier
Williama's, Box 451M, Cakdand, Calilornsa G4604.

BEEA LOVERS—Brew your own. Delicious! axpenges!
Free calalog. Beer Gaar, Box 25093M, Lansing. Michigan
4EI00

WINEMAKING/ BEERMAKING, Equipmen, Supplies, Free
Calalog. ASC, P.0. Box 335, Barwyn, lllinois 60402

WHISKEY, GIN, VODKA MAKING. Instructive Manusd,
5200, Homabrower, T23I(A) [esston, Philadelphia, PA
1911,

MAKE GUALITY BEER, Wine. Frea catalog. Village Store,
Box C-51PM, Westport, MA 02780,

HOMEMADE LIGUEURS - Irish Cream, Coltes Liguouw
53.00. SASE. JBS, RL 11, Box 205, Pine Blulf, AR 71803

LIQUEURS maks your own 15 most popular $4.00.
Monayiaves. Bod BRSO, Rena, MNes. BO51]

PRESTO WINE CRYSTALS. Makes galion 12% Wina.
Epacity Rad or Whate, S3.00/pky ., 3 for $5.00. Home Brew.
Inc., P.O. Box BES, Morrisville, PA 15087

FREE ENCYCLOPEDIA W , Bearmaking Sup-
pas, Equipment., Ingrediams. Vynox, FD Box PM15408,
Rochesier, NY 14815

BEEAMAKERS-WINEMAKERS. Large salaction. Lowsst
prices. Fast service, Homebrow, Bow 158M, Hasleft, M
ABE40

BURGLAR ALARMS & HOME
PROTECTION
BURGLAR Proof Your Double Hung Windows. SIMPLE-

INEXPENSIVE-FOOLPROOF llustrated nstructions, $2.00
S.ASE M Sivers, Box BTET, Pitsburgh, PA 15221
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A truly public bath
Through the genus of ET
Bingham of Kansas City, sev-
rral  thousand: childeen in
that city's tenemont district
stayed cool during the hot
summuoer days of 1809 thanks
1oy i shinwir bath thuat ool
by muovedd 1o warions . Togs
tions: It owas labrcotod from
spveral longths of 2-in. iron
pipe with o wator plug con
nection on one end ard Lo
| common shower hoeads a1
| thet other. The whole deal
| cost only 85 to make. Kansas
Oy prowvided tho watiess Tro
Mon, women anc ovesy hors
s s 1 1o cool off

A portable street shower.

SOYEARS AGO: October 1934

Boat was on target

Inventor Gar Wood changed
the course of naval training
5] maneuvers with his  high-

| | speed pilotless target ship
Comrolled by a gyroscope
and 12 compressed air cylin-
ders, the vessel could run at
40 mph, Today's target ves
sils are takeofls on the Wood

New midget car
A midget molor gar
equipped with a 1-hp motor
and carrying one passenger
made its London debur
best selling point was that it
could pass under a horse.

| wails wore kopt secr

Its |

| ing between a car's hoad-

Play it again

A Minnecapolis inventor do
sigred o phonograph alarm
oy et thae e chepsartoney i
Hut it depended on sormieonce
discovering. the lire.  thin
urning o a switch which
souindod o gondg and played

thaee  fewawded aloarin,. Wie

wonder  what  happcened

whon the record ran oul | Water coaster [
A roller cisistor undoer con-

Seeing eye phone gruction at Coney  Istand

Twrey Pl anmowndced 1hant
thiwy had invented an appa
ralus that let callers see whi
Wil ot o ol thie othey
erved of i tekiephone wire. [

MY, included o dip undor
witter, The cars glidied on s
single-ranl track. Thoy on-
el o glass tuhie which had
its ontrance and  oxit just
ithovee thes water' s surlice

|
Floating hangar on pontoons

The first Moating steel Ban- | two pontoons held togother
gar for seaplanes was an- | by transverse ginders, the
chored in the Yangtze Biver. | first non-military application
It =t on o hull consisting of | oof this type ol constroction

Glare meter tests auto headlamps

The newly invented msiru lamps and the meter's pho-
FIEE cepsitive, o | toelectric  oell  rogistered
wisp of cigare! simoko pass- | immediately on the tester's |
dials.

Was S0

25 YEARS AGO: October 1959

Detroit's small cars

Taking the bold approach,
thir Chevrolet Corvair of-
fered more nnovations than
'ril'l‘!,l' car ever 1o Comoe oLt UE
Dotroit. The Ford Falcon had
a more conventional design
The Plymouth Valianm was
more highly styled than the
competition. The cars would
g M, || not last the decade

| Hot jet fuselage

| -“ | The T-3B Talon trainer was
\ . lone of the first jet fighters to

= 1T WOMES : J& NG
[Frwvie fuselage contouring to

Lo ] i
SO eAGLS nﬂ-.‘ e
FTETRE

i e e B o heem ==t ==nliminate high-speed pitch, a

e i Vit £ 1 pioneering effort in super-
Small car testing. sOnic aerodynamics

Air sleds have bright future
Development of wehicles | gressing rapidly. Air sleds

which operate on a cushion | flew a few inches above any
of compressed air was pro- | smooth surface.

A new metal made of fibers

Fiber metal. like shectmetal | Technology, The matenal
but 80 percent air. was de- | helped shape aeronautical |
veloped at [llinois Institute of | design’s future ™
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Conditions can get plenty a balanced, interlocking tread tation design helps in loose
tough when you're off-road. arrangement. The tread is self- surfaces by distributing vehi-
That's when you need a tire thats cleaning for good traction in cle weight over a broad area.
engineered to keep you moving mud or snow. And its wide flo- Of course, all of the advan-

—Uniroyal Laredo LTL steel-

tages of owning Uniroyal's LTL
belted radial.

aren't found only off-road. On
It's a new generation of the highway its steel-belted
off-road tire developed by radial construction helps squeeze

Uniroyal's advanced technology. miles out of a tank of fuel. And
The Laredo LTL delivers the u N I RDYA L its variable-pitch tread design
aggressive performance required helps reduce road noise.

off-road. Yet it won't remind you The Uniroyal Laredo LTL.

of it every minute you are on It's a tough radial off-road tire
the road. Uniroyals computer de- that you won't mind driving on
sign system alded in achieving the road.

You may never need a tire this good. Laredo LTL.




.. ~ There’s only
5 one way -
toplay it. |

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

Warning: The Surgeon General Has Oetermined i calh

That Cigarette Smoking Is Dangerous to Your Health.

Milds Kings, 1 mg. “tar”, 0 .8 mg. micotine; Filter Kings, 17 mg, “tar”,
1.1 mg. mcoting av, per cigarette, FTC Repory Mar. 'B4.

!



