Today’s roads come with
standard features most cars
arent equipped to handle.

Today too many cars are de-
signed without enough regard
for the way most roads were
designed.

Without enough regard for the
hazards of everyday driving.
Without enough regard for the
ever present threat of inclement
weather.

A car as tough as the roads
it travels.

Fortunately, Subaru has de-
signed a complete line of cars for
these realities. And we started
long before it was fashionable to
do so.

We gave Subaru Front Wheel
Drive for improved road holding.
Rack and pinion steering for
quicker response. Independent
McPherson strut suspension for a

better ride over rough roads. And
a dual diagonal braking system
for extra safety.

As aresult, Subaru has a proven
record of durability and reliability.
Arecord achieved on real streets
and highways, not just on test
tracks.

You can' be sure of the road,
so be sure of your car.

Since driving conditions can go
from bad to worse in an instant,
we've added the option of "On
Demand” ™ Four Wheel Drive to
our Four Door Sedan and Two
Door Hardtop. Making Subaru
the only car mmFany in America
with a full line of front to “Qn
Demand" Four Wheel Drive
vehicles. Cars that give you
more traction when the road
gives you less.

This year the Two Door Hardtop
incorporates our latest innova-
tion. Turbo-Traction.™ It's our
unigue combination of Fuel-
Injected Turbo Charging, "On
Demand” Four Wheel Sriue.
and automatic transmission.
The result is unmatched ver-
satility for exceptional handling
under any conditions.

What's more, many dealers offer
Subaru Added Security. It's the
only extended service contract
backed directly by Subaru.

So why settle for a car built for
ideal roads, when you can have
a car built for real ones.

SUBARLU.
Inexpensive. And
built to stay that way.

IJ WN(IMMIWIJW INWMIM

-Eihl -Y1K5




. Now Coleman makes
roughing it”even easier.

Our new equipment and proven performers get
you out in style.

Introducing the “Ultimate Lantemn.”
Incredibly, it's even better than the one you've had for years,
- Frosted globe reverses to soften light up or down.

- One control makes it even easier to light...and adjusts
to a glow

« More efficient in size and fuel consumption,

HU;JEJ our "mmmod%”
tags you pic right
Coleman® bag for your conditions.

27 models to choose from.

No wonder
most campers

o with Coleman® Fuel.
t's clean-buming with high
heat output, and is available just
about everywhere.

The quick-starting, adjustable Coleman®
stove is a must for everything from
moming coffee to a full-course dinner.

Cl mkm for new ﬂxntcgmr cleti‘iin%;r?emhat

™ ! , too. ption

Our Odyssey™ tent (below) features a on selected Coleman products, or donar
modified dome design for stabilty and . . tions to the National Park Service Outdoor
stand-up headroom, Made of revolutionary Evolution 3° fabric. Safety Fund. For our free catalog, write

to Colernan, 250 M. 5t Francis,

Wichita, KS 67201.

© 1984 The Colemag Company, Inc
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HERE'S HOW TO GET AN $1899" LITTLE COOLER |
FOR $950 WHEN YOU BUY A POP... RIVETOOL.

E A
UTTLEQUQLE
SUMME
WITH POR..

Send us $9.50 and proof of purchase and we'll send you
your own personal-size Igloo® Little Playmate® ice chest.

Sturdy and roomy enough for plenty of drinks and ice, this
handy little cooler will help keep you cool all summer long. And
all year round, the POP brand Rivetool will make your fastening
jobs a breeze. Because it’s easy to use. And POP brand Rivets

fasten permanently.

Buy a POP brand Rivetool today and send for your Little

Playmate® ice chest. Then sit back and enjoy
your summer with a new playmate and POP.

“Mig sugpested fetal prace

POP ®brand Rivetool Cooler Offer: U've enclosed the model no. which
I've cut from the POP brand Rivetool K110 or K111 pouch, dated
cash register receipt and $9.50 plus $2.00 postage and handling for
each cooler ordered. Please send me my Latthe e ® ice chest.
Send to: POP® brand Rivetool Cooler Offer PO, Box 8517, Clinton,
lowa G2736

MName
Street Address (no PO, Box)
City State Zip

Tel. ——— Store where purchased

Plrmer alow B wocks e debvery. Visd wheee protowied, Weed of Ofer e mesirned
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orried about your kids' physical

well-being when they spend hours
at video games? Take heart. The San
Francisco Giants baseball team is issuing
video equipment to players this year and
encouraging them 1o use it One
researcher who examined some 300 pro
players told Science Editor Dennis Eskow
that those who spend lots of time at vid-
e0 games turn out to have the quickest
reflexes. You'll find more about the
melding of science and athletics in Sci-
ence Goes To Bat (page 71) . . . . Dennis
also delved into the black arts of our
national sport (The Dark Science Of
Basehall, page 74) to reveal how certain
participants  sort  of—well—doctor
things up to gain an advantage. Some
call it cheating. Of course, none of the

Mayersohn
fur-wfmlmm

informants did it himself. But a number were conversant with the aero-
dynamics of spitballs and the home-team advantage gained by the cre-

ative contouring of a playing field.

. No sooner had Norman Mayersohn,

our new assistant auto editor, joined the staff than we sent him off on a
week-long trek from Canada to Mexico in Jeep's new downsized four-
wheel-drive Wagoneer. Not only did the off-road trip take Norman back to
California (where he formerly worked for Car Craft magazine), but it also
gave hirn an opportunity to pose for his "Hi. folks” photo in proper West-
emn garb. Norman describes himself as a third-generation car enthusiast
who has raced cars for 12 vears. He set a number of National Hot Rod
Assn. records and won two division championships. Norman joined us in
time to be inundated with this year's Car Care Guide (page 103). You'll be

hearing

more
iS5Ues. ...

from him in future
Picture this: The ambiance is

Front-wheel-drive is great. Now all

that's needed is the right key.

POPULAR MECHANICS » MAY 1984

Palm Beach. The action is a bunch of men
trying to break into one of a string of
sleek. new Cadillacs. The assumption:
Crime is afoot. The truth is that an
impressive gold key would not open the
door of one of the Cadillacs being tested
by several auto writers, including PM's
Wade Hoyt (GM's New C-Cars, page 76).
Even with a “'slim Jim" entry tool. the
experienced car crowd failed. It took a
passing motorist to make the entry a
guarter of an hour later. In New York, we
figure. most passersby could have done
it in 30 seconds.

é}tadm

For Your Pickup!

With New Econo-Power
MaximumVelocity Cams!

MNow you can give your pick-up or 4 x 4
neck-snapping torque, crisp throtile re-
sponse and loads of pullin® power with a
new Crane Econopower Maximum Veloc-
ity hydraulic camshaft.

The secret is in our new Maximum Ve-
locity cam lobe design. Maximum Velocity
cams use the latest in computer cam tech-
nology, like that used in our racing cams,
but designed instead for low-end torque,
mid-range power and the absolute relia-
bility you need with any pick-up or 4 x 4.
For everyday back-and-forth driving or
weekend off-road use and trailer towing,
a Crane Maximum Velocity cam actually
“wakes up” the power and torgue in your
engine!

Better yet, this added power can also
make your engine more fuel efficient,
especially when you add properly matched
bolt-on aftermarket accessories. And you
can install your new cam right at home,
using basic hand tools and our step-by-
step “Installing A Cam” manual ($3.00
postpaid).

For mud-shingin’, ridge-hoppin’, trailer-
pullin’ torque and horsepower the answer
is a Crane Econopower Maximum Velocity
cam. It makes on and off-road driving
fun again!

ALWAYS INSTALL NEW CRANE LIFTERS ON
YOURMNEW CAM FOR EXTRA PERFORMANCE
AND RELIABILITY!

All Crane products are available by direct mail. Prices
vary according lo apphcation. Send £3.00 for calalog
and Resale price list.

Mot kegal for sale or use in California on paliution
controlled motor vehichas

P.O. Box 160 - Hallandale, FL 33009
305/457-8888



LETTERS
TO THE EDITOR

A pair for play

We were about to buy an expensive
swing set for our 3-year-old when we
came across your great plans for a chil-
dren's playhouse (Build PM's Play Tow-
er For Your Kids, page 130. June "B1).
I'm not much of a carpenter, but it was
simple to build because the plans were
easy to follow.

I did make one change that other
readers might like to know about. |
built a sandbox into the base (near
right). The upper deck and the roof
keep the sandbox nicely sheltered from
rain.

BRUCE W. BOWEN
MECHANICSVILLE. VA

[ followed your basic design for the
play tower, but extended a frame from
one side to support a full swing set and
a slide (far right). The arrangement is
very sturdy and provides a wide vari-

ety of play activities for our youngsters.
Thanks for the idea,

TERRY SLIMKO
LA SALLE, ILL

Thanks for sharing your ideas. The

Two good ideas: At left, PM's tower
with added sandbox built by Bruce
Bowen. Above, the tower with frame

extension bullt by reader Terry Slimko.

swing frame and sandbox are both
clever additions. Photocopies of the
plans for the play tower are available
for $2.50 postpaid from Popular Me-
chanics, Box 1014, Radio City Station,
New York. N.Y. 10101,

Too much action

That was a great cover picture you had
of our new M301 Improved Tow Vehi-
cle (Feb. ‘84; story on page 68). | must
point cut, however. that the [TV cannot
fire its missiles on the run; it must be
stationary. Also, that machine gunner
in the open hatch behind the missile's
backblast would surely have his eye-
brows singed.
RONALD C. DIETRICH
LS. ARMY TANK-AUTOMOTIVE COMMAND
WAHRREN, MICH

Our artist admits to taking a little
license to dramatize the action.

Slingshots score a hit
Thanks for your terrific article on new-
fangled slingshots (Now: Super Accu-
rate Slingshots, page 92, Jan. '84). I've
been locking at them in stores and
wondering which type would best

serve my needs. Now | know.
JOHN B. SHEAHAN
EAST NORTHPORT, N.Y.

All tracks aren't tanks

Your article Our Fast New Armada
{page B3. Jan. '84) was very informa-

[:]

tive, but why do popular military writ-
ars always insist on calling anything
that rides on tracks a tank? What you
referred to as a tank is actually an M-2
Bradley Mechanized Infantry Combat
Vehicle (MICV). Its 25-mm cannon is a
popgun compared to the big 105-mm
cannon typically found on true battle
tanks.
CPL. ED WASH
MYMARSK] PARE. ALTA

Technically, yvou're right. However,
the Bradley vehicle also is equipped
with the deadly antitank TOW missile
and is designed as a fighting compan-
ion to the M-1 Abrams tank. As such, it
is sometimes referred to loosely as a
light tank.

Illegal bass boat?

Your article fnner Tube Bass Boat (page
93, Feb. "84) is probably going to get a
number of people in trouble with the
law,

The craft uses a plastic milk crate to
support the seat and electric trolling
motor, However, these crates aren't
sold to the public, so the only way you
can get one is to steal it

Perhaps you'd be interested in my

plans for building a grandfather’s clock
from parking meters.

JOHN PENN

OAKLAND, CALIF

You raise a good point, Used milk
crates can sometmes be purchased
fram mulk companies and supermar-
kets for £5 to £10. However, if there is
difficulty in obtaining one locally, a sim-
ilar size plastic crate is available by mail
from West Marine Products, 2450 17th
Ave., Banta Cruz, Calif 95063. It's
called a Space Case (catalog No.
152280) and selis for about $6 (exact
price depends on shipping distance)}.
For information on ordering, call (408)
4 76- 1900,

It looks like a great little boat. but
where do vou put all the fish you catch?
There appears to be only enough room
for the fisherman.

JUDY SCHWEFPPE
GOLDEN, COLO:

The area ahead of the motor mount
can be decked over to provide ample
space for & pail or creel. We omitted
this from our photograph so that we
could show the basic construction more
clearly. ™
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You IIE[II RIGHT GUARD.

Nothing works harder at stopping perspiration odor.
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HOW BF GOODRICH
MAKES SPORTS COUPES PERFORM:

THE RADIAL T/A 60H.

The Radial TIA™ 60H—and Radial T/A®
HH —were buill specifically for
impressive cor performeance
Professional drivers recently lested the
Radial TA B0H an an unmodified
domeshe sports coupe. The resull
impressive performanee. When
equipped with the Rodial T8 60H, the
car provided remarkable comenng
stability ai o high level of lateral
acealerafion. In rood course evaluations,
the: Rercdicd T/A 650H allowed the test car
le aperate of peak over a wide range of
driver inpul while maintaining oplimal
predictebiliby

L =

The speed-roted Radial TA 60H and
Radial T'iA 70H are engineered with

s
@“;}%ﬁ- e

T~
mﬁ"r £~ .
/ﬁ'ﬁ*ﬁ,w To,

-

- BrGoopricH 'Y

ardvanced mefenals and technology
A Specigl tread rubber compound
promaotes '.'i!Jf:jE'fInd.!nf; rachion
B fh’;.ll] 'l"':lld I I':.I'II.-'-LJ‘_']' i I".'f_}-'_'l"ﬁ:':;

traciion
C. Compuler-aophimized tread design
offers predictable handling
0. High-modulus bead fillers deliver
guick steering response

A4 BCD

‘HIGHTECH
RADIALS




The BFGoodnch Radwal T/A 60H and
Radial T'A 70H—a combination of
advanced handling charactenstics
derived from the world-recognized

Comp TAA", roised white leffer styling,
and the European H speed-rating
These tires are designed to make your
car perform

WE MAKE CARS PERFORM




BILLHARTFORD

IMPORTS &
MOTORSPORTS

Stay with it, Ricky!

Ricky Rudd totaled this car. but got another to run the Daytona 500 the next week.

This month's riddle: How is flipping
end over end at Dayiona like driving
down to the corner store? The answer:
You can get hurt or killed.

But vou're more likely to be hurt or
killed driving ro the store.

If you don't believe that, you can ask
Hicky Rudd or dozens of other racers.

You can't ask the thousands of drv-
ers—last year alone—who never came
home from the store.

Every one of those dead drivers had
the same lifesaver in his car as Ricky.
He used it. They didn't. He wasn't
thrown out of his stocker and he wasn't
puréed through the windshield. Rudd

joins the long list of race car drivers

saved by the belt. His was a full har-
ness, of course, and a helmet cradled
his head. A rollcage kept his car from
squishing like a paper cup. At 200 mph
you nead that kind of additional protec-
tion.

Going to the store at 35 mph, a seat
belt is enough o get you through.
Ricky Rudd was unhurt and ran the
Daytona 500 a week later, finishing
seventh with an average speed just
under 150 mph. It was a great race.
and a safe cne. This month, on the
27th, when you watch the Indy 500,
think about your drives to the store,

1985 Saab Turbo 16 Aero

Saab’s new Turbo is on sale in Europe,
but for us itll be an "85 model. The
hatwchback. aerodynamically improved
with lower side panels and front spoii-

er, s even bolder-looking than the "84
Turbo. With its high-speed VR tires on
new, three-spoke aluminum wheels,
its good for 130 mph. That's some
cookin® from four oylin-
ders, But what a Four i
is: turbo with inter-
cooler, double over-
head camshafts with
four valves per cylinder and
new Bosch LH microprocessor-con-
trolled fuel injection. That adds up to
175 hp in European trim—and you'll
get an easy 30 mpg at 55 mph.

Voting for cars
We can't always own the car we want,
but we can join in "best car'’” polls. In
Germany, for example, Auto Motor
und Sport has readers vole. Best car in
‘83 was the Mercedes 500 SEL, best
import under 2.5 liters was the Saab
Turbo for the fourth straight year

In Japan, Motor Magazine has a
World Car of the Year, with voting by
an internationa!l panel of automotive
journalists. This year. my third on the
panel, | gave 5 points (of 15) to the Civ-
ic, 3 to the Fiero, 3 to Mitsubishi’s Char-
iot (Vista to us) and 2 each to the Mer-
cedes 190 and Corolla. All my choices
made the top ten. The 190 was World

[H]

Car of the Year; Civic, in 2nd place, was

Japanese Car of the Year; Corolla came

in 5th, Chariot 7th. Fiero 10th,
Another way

| M—=xoaoer T of yoting s in
1:_!3-”7—” the British mag-
JOA/THE®: e Cor In

TR "The Good. Bad

i & Ugly,” editors
group the cars
they've lested
T as Interesting.

1K Adequate and
Boring. How's
that for casting a

vote in simple

Cover of Motor. English!

What's in a name?

We'll give Renault the perfect name for
its version of the hottest shape in per-
sonal transportation. “Spacecar” is the
best description for a comfortable, qui-
et and spacious vehicle with phenome-
nal wvisibility. Henault's will join the
Chrysler Corp. Caravan and Voyager,
Toyowa Van and Mitsubishi Vista high-
roof sedans (okay, call them minivans;
that'll probably be the name that

Renault will be joining the minh/an l:l:vn'p&
tition with its front-wheel-drive model

sticks). Henault's design uses front-
wheel drive and transverse engine;
engine options will probably include a
turbodiesel.

[mitially. the minivan will be for the
European market; however, whether
it'll be brought here or produced here.
like the Alliance. has not vet been
decided. ™
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Olympic

Unprotected wood.

Unprotected, the wood on your home loses
its beauty and strength. But protected by
Olympic Qil Stain, wood can stay strong
and beautiful.

Because Olympic Qil Stain with linseed oil

I :ai!n protfs the beauty of wood
by actually strengthening

wood fibers.

== e
T

Protected by Olympic Stain.

penetrates the surface of wood and
actually strengthens the fibers. ‘
And when the wood stays strong, s

P oot OLYMPIC.

We have the inside on outside protection.




OUTDOORS

aft out of the past

A new Chris-Craft club b5 dedicated to the preservation of boats, like this ‘41 runabout.

Who are these people who still mess
around in wooden boats? This is the
age of fiberglass!

Not all saillors who enjoy modern,
maintenance-free boating are as puz-

zled by the dedication of enthusiasts
who restore wooden boats. or those
who are building them from scratch.
They know that there is great satisfac-
tion leaving the dock at a beautiful

mahogany wheel, teak deck under foot,
and boat name in gold leaf on a var-
nished transom. We celebrated these
boaters in a PM story not too long ago
{They're Still Building Them Of Wood,
page 94, Feh. "82).

Restoring a wooden boat is hard
work, but getting the information to do
the job right is often harder. That's why
people get together 1o share their
knowledge. as in antique car clubs, for
example, Now, there's a similar group
for wooden power craft,

The Chris-Craft Historical Boat Soci-
ety encourages the use. maintenance,
restoration. display and history of pow-
er craft of the past. The primary inter-
est is in Chris-Craft boats more than 30
years old, but you don’t have to own a
Chris-Crafi—or any boatl—to join. For
more information, write to the Chris-
Craft Historical Boat Society. Bax 9450,
Bradenton, Fla. 33506,

Binocular compass

Binocom clamps onto binoculars. Compass
reading Is seen through eyeplece |inset]

Binoculars with a built-in  compass,
such as the Steiner Commander, are
expensive—usually $500 to £600. Of
course, they can be worth the price for
navigation or hunting, A moose ay 2237
is much easier to find than one that's
just "owver there.” And by triangulating
landmarks. compass binoculars can
pinpoint your location

But now you don't need the expen-
sive binoculars: Binocom is an add-on
binocular compass with clamp-screw
mounting. It comes in two sizes to [t
T¥ 355 or 7X50s. And the compass can
be removed easily. It's $25.50 plus
postage from Goldberg's Marine, 202
Market 5t., Philadelphia, Pa. 19106.

12

Catamaran dink

Small enough to stow aboard. light
enough to transport easily by land or
sea. yet big enough to carry 375
pounds, the Cricket dinghy gains stabil-
ity from its twin-bow semicalamaran
configuration. High freeboard helps
keep passengers and gear dry in chop-
py harbors while the broad beam
makes her less tippy when stepping in
or out. Rowed or towed, she tracks
straight. Cricket's 7-foot fiberglass hull
has positive flolation molded in. The
dink. with 4-foot beam and 21-inch
depth, can be used as (ransportation
between boat and dock or as a play
boat for the kids, Crickert lists for $409
from Ensign Dinghies & Marine, Box
547, Rye, N.Y. 10580.

Cricket with cat bow has a 4-foot beam and
I-foot length. it carries 375 pounds.

Fishhook sharpener
wheel to fit the gap on tiny bream hooks.

You can't sharpen your fishhooks by
poking them into a device like a pencil
sharpener. To get the needle point
required to set fish on the hook and
keep them from pulling off, you need
the sharpest possible point. Even new
hooks require sharpening

The slow-turning, fine-grit wheel of
the Point Maker is narrow enough to
allow you to get a point quickly by
touching the hook to it three times.
First, touch the gap. then each side for
an instant needle point on hooks of all
sizes—{rom tiny bream to the largest
saltwater gamefish varieties

The Poimt Maker retails for $69.85
and is available from Texas Tackle
Products, Box 2761, Richardson, Tex.
75080, ™
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CHILDHOOD
DREAM.

One of the great
pleasures of everyone’s
childhood was that
special toy. The one
that was more fun
because it took all the
serious play you could
dish out without com-
plaint. The toy that
was part of you for
years.

This plucky rocking
horse could be that
kind of toy for someone.
Made from a design
especially created for
Rockwell International.
it's meant to be fun.

made blade alignment

For a long time. and tension setting
We know it takes easy: with convenient

special care to build controls for the

a toy that's both fun upper and lower

and durable. That's
why we build our

blade guides.
And we made

machines with the saw rugged,
special care. So that capable of
they're accurate cutting 6" thick
for a long time. stock, with a
CHILDHOOD sturdy 10" x
DREAM SAW. 11" table that
Our 10" Band tilts 45° for
Saw, for example. bevel cutting
For precision, and com-
we designed the pound miter
upper arm to work.

. prevent spring- CHILDHOOD
ing and twisting. DREAM PLANS.
For long life, we made For a limited time,
it from cast-iron. To full-scale working plans

maintain accuracy, we for this exceptional

i\

..where science gets down to business

“childhood dream”
rocking horse will be
supplied with every
purchase of our 10"
Band Saw. It's a very
special offer, for the
very special craftsman.
And it's now at very
special prices.

To find out the
Rockwell machinery
dealer nearest you, call
Rockwell Power Tool
Division toll-free
800-438-2486
(In PA, 800-438-2487).

Offer good only in the continental
.S, January 1, 1884, through
December 31, 19584, or until supplies
are exhausted

Rockwell
International



DANIEL CHARLES ROSS

DETROIT

LISTENING POST

Ford’s new minivan previewed

Last month in this column we printed a
spy photo of Ford's rear-drive minivan

code-named Aerovan (see What's Up S8

Next? page 94, Apr. '84). Ford is
now showing a fiberglass mockup
of this 1985 vehicle on the auto
show circuit, and it's been officially
named the Aerostar.

Standard engine will be a 2.3-

liter overhead-cam Four with mul-

tiport electronic fuel injection. Op-
tional engines will include a 2.8-liter V&
and a Japanese-built. 2.3-liter turbodie
sel. No horsepower figures are avail-
able. but EPA city/highway fuel econo
my figures are expected w be 20/30
mpg with the V&, 30/40 with the gas
Four and “even better” for the diesel
Transmissions will include a five-speed
manual and a new four-speed over-
drive automatic

Although the unibody chassis is all
new, the drive train comes from the
Broncoy/Hanger, which means that it
would be possible to build a 4 X4 ver-
gion, something that a Ford engineer
says is very definitely on our
minds.”

The reason for rear-drive, they say,
is 1o allow a 5.000-pound trailer towing
option. Other options will include rear
seats that fold into a bed. rear seat air

mmmnmmummmﬂuww a'nhutwm't
have the flush windows of the show car. Aero headlights similar to Mark VI’
ed in ‘85. “Single-finger” operation of the sliding side door Is also promised

conditioning and a wild six-speaker
“"Omnisound” system that has head-
phone jacks and a volume control in the
rear seats, so the kids can liquefy their
brains without disturbing the driver.
Ford describes the Aerostar as not
carlike and not trucklike. but "“right in
the middle.” At 175 in. long, 6 fi. wide
and G ft. high, it"s about an inch shorter
than Chrysler's T-van. but 3 in. wider

and 7 in. 1aller. It will carry a 4 X7-ft.
panel between the wheebwells with the
rear hatch closed, but a 4 %8-ft. panel
will stick out. just like on the T-van,
Interior volume is 142 cu. fi. with twao
seats in place and 175 cu. ft. with only
the driver's seat. which is more than
the T-van's 125150, With all of its
seals in place. it will seat seven
adults,

1989 ohc Firebird V8

The aftermarket in Detroit does a great
deal of work that later wears a carmak-
er's logo, often because the in-house
engineers are all busy with safety and
emissions work. Most interesting lately
is work done for Pontiac by LC.E.

The group has married two overhead
cam 1.8B-liter Fours in a complicated
operation that produced a Siamese 3.6-
liter V8. Output is rumored to be
around 300 hp. helped by some very
sophisticated head work and advanced
fuel delivery technology. The engine
may go in the ‘89 F-car (Camaro/Fire
bird). now being developed by Pontiac

GM to buy Jaguar?

What a coup that would be for Ameri-
ca's No. 1 carmaker! GM is rumored to

14

be interested in Jaguar Cars Lud., and
has had exploratory talks with compa-
ny officials.

Now that Jaguar is enjoying a major
resurgence in sales and earnings, with
sales up 53 percent last year. the com-
pany is being “privatized” by Great
Britain—that is, sold 1o a private party.
Also interested: Ford (Great Britain's
top seller) as well as Nissan: Jag Chair-
man John Egan, the tea-and-scones
Lee lacocca. is also rumored to be
exploring a buy-out by current man-
agement,

Mazda Mustangs?

In an era when GM wants to build cars
with Toyota, as well as sell minis
imported from Suzuki and Isuzu. the
idea that Mazda could build a new gen-

eration of Ford Mustangs isn't so out-
landish. Mazda, 25 percent owned by
Ford, is rumored to be casting an
inscrutable eye at Ford's mothballed
Michigan Casting Center, located south
of Detroit in Flat Rock. Mich. Mazda
would purchase the plant and build
small, sporty Ford products—including
the new Mustang now in development.
Mazda already provides Ford with en-
gines and transmissions. A Mazda plant
bullding Ford products in America
would blunt much of the criticism such
a joint venture might generate, and
the UAW is certain to be represented.

GM-Toyota venture

General Motors has every confidence

that its joint car-building venture with
{Please turmn o page 16)
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They shoulda had-a Hayden.

What's-A-Hayden? Low cost insurance against
transmission burnout.

Today’'s downsized cars run hotter due to
emission controls, smaller engines and higher
RPMs. Heat problems develop when you carry
extra passengers ... extra baggage ... drive in
stop-and-go traffic ... drive on ice or snow ...
drive in hot temperatures ... climb steep grades
... and do towing. A small investment now in @
Hayden Trans-Cooler™ can extend the life of
your car. Remember, each 20°F drop in tem-
perature doubles oll and equipment life.

Over 13 million transmissions failed last year.”
Nine out of ten failures were caused by over-
heating. Had these people known about trans-
mission oil cooling protection, they would have
saved 5500 to 51200 on repairs.

*Courtasy ATRA {Automatic Tronsmission Rebulldeds Assockation ).

Quick do-it-yourself
installation. If you can
change the oil in your car,
you can install a Hayden
Trans-Cooler yourself

using our patented
Quik-Mount and GQuick-Connect systems.

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

Send today for a free product brochure fo
discover What's-A-Hayden.

S HURAVYIDERN ~c.

1531 Pomona Road, P.O. Box 848, Corona, CA91720

Waich for this ad in Popular Mechanics, Popular Science, Mechanix lllustrated,
Car & Driver, Trailer Boats, Trailer Life and Motorhome.

Hoydan Trons-Cookar® prices stor os low as 52995 (Doas not include installation )
To recehve direct ordedng infomation-colf foll ree cutside CA 1-800-854-4T5T or (714) T36-2665,




BUY GILLETT
WID

CRAPE $2.00
OFF THE GOST
OF THE PAINT.

Buy a Gillette Widget"disposable scraper
and cutter, and any gallon of paint
and we'll send you a check for $2.00.
See store display for defails.

(Orffer Expares August 31,1984

“IT'S PERFECT FOR SCORES OF CHORES!"

DETROIT LISTENING POST

(Continued from page 14}

Toyota will continue to gain momentum, even in the face of
a lawsuit filed by Chrysler following preliminary approval
of the deal by the Federal Trade Commission. GM Chair-
man Hoger Smith wld the Detroit Auto Show's Annual
Industry Dinner: "GM is prepared to take whatever steps
are necessary to insure our dealers have the products they
need to attract and serve our GM customers,”

Work to renovate the Fremont, Calif., assembly plant
continues, and structural steel for new buildings has been
erected. Major equipment orders have been placed with
suppliers, a GM source reported.

Note: A litde-known codicil to the 12-year GM-Toyota
agreement is that GM can sell Toyotas in GM dealerships.
The lines of demarcation between domestic and foreign
automobiles get fuzzier all the time.

Ear to the ground

Front-drive woes:A survey of automotive fleet managers
by Runzheimer and Co. found GM's front-drive X-cars to be
especially troublesome. Some 30 percent of the managers
reported “abnormal maintenance' needs on vanous front-
drive cars. Over 85 percent of the managers with problems
pointed a finger at the X-cars. while only seven percent
have had problems with the newer J- and A-body cars.
Chrysler K-cars accounted for eight percent of the com-
plaints, Ford Escorts for six percent and Tempos for one
percent. Over 80 percent reported transmission woes.

Seat belt laws: Building on the success of laws passed in
42 states and Washington, D.C.. requiring child safety
seats in cars, lawmakers in 18 states will consider manda-
tory seat belt use laws for adults in 1984, according to the
Highway Users Federation. The states are Arizana. Califor-
nia. Colorado. Connecticut. Delaware, Florida, Georgia. 111i-
nois, lowa, Michigan, Minnesota, Missouri, New Jersey.
New York, Ohio, Rhode Island, South Dakota. Vermont and
Washington.

Double-nickel attack: Nine states will consider bills 1o
weaken or repeal the 55-mph federally imposed speed lim-
it. risking a cutback in federal highway funds. California,
Colorado. Idaho, lowa., Louisiana, Michigan, Minnesota,
South Dakota and Wyoming feel speed limits are a state’s
rights function.

Detroit's Japanese connection: [suzu (owned to the tune
of 342 percent by GM) has developed a ceramic diesel
engine, but the unit remains experimental. Size and weight
are reduced and fuel consumption is cut 50 percent
Ceramics are utilized in the engine’s hottest parts, includ-
ing exhaust manifold, cylinder head liners and valves.

GM has begun to import an [suzu line of Japanese-built,
medium-duty trucks. The commercial vehicles will be sold
through GMC and Chevrolet truck outlets. Because only
1.000 units are expected 1o sell in 1984, GM said it couldn't
justify building them itself.

Honda Motor says it may build a second U S auto plant
by 1986. The plant would build engines. and supplement
production at Honda's existing Marysville, Ohio, plant.
That facility, birthplace of four-door Accords and Honda
motorcycles, will open a second £150 million assembly line
to assemble Civics.

GM's Isuzw/Suzuki minicar plans are throttled by the
1884 “voluntary” import restrictions. Under the GM pact,
Isuzu was to provide up to 200,000 subcompacts and Suzu-
ki 80,000 minicars. Not now, however. Isuzu's new U5
allotment is 50,000—substantially above the 16.800 it was
permitted under the last agreement, but less than GM
expected. Suzuki, new to these shores, is permitted o
import a paltry 17,000 units. ™
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3-1/4" depth-ol-cut and
huge 48" ripping

l Its a 10" Table Saw with
capacity,

The MARK V combines these five major
power tools in one space-saving,
economical unit. You can perform change-
overs in less than 80 seconds.

Plus, the MARK V's 5-in-1 versatility and
built-in accuracy make it easy to achieve
professional results on all your projects.
The MARK V is the tool to start with. . . the
system you grow with. You'll find a full
range of MARK V Accessories to help you
do the most sophisticated woodworking
operation with ease.

The Shopsmith® Difference

With Shopsmith® you get a dedication to
woodwaorking, education, and buyer
protection. We believe in the virtues of
quality, value, pride and craftsmanship,
which show in our educational training and

products.

Your Speclal “Bonus”

Laarn how the MARK V can help you do
more projecis more professionally. Send for

Ifs a 16-1/2" Vertical
Drnill Press with locking
ill fead lor accurate
th control,

It's @ Horizontal Boring

doweling oparations
a snap

your FREE MARK V Information Kit today!
Included in the Kit is "How To Determing
Your Bast Power Tool Buy™,

You'll alzo receive a FREE one-year
subscription ($6.00 value) to HANDS ON,
our Homea Workshop Magazine packed with
project ideas and helpful tips. You are under
no obligation. So mail your card today!

Phone Toll Free; 1-800-228-3773
In Nebraska: 1-800-642-8788

Shopsmith Inc.
Skt

The Home Workshop Company
6640 Poe Avenie
Quakity woodworking tools made inthe LS A

Dravton. Ohio 45414-25091

=Ehopsmih, Inc. 1084
Shopamil ™ i & regisiensd rademark of Shapsmith. I

It's a 34" Lathe wilth
Machine that makes 16-1/2" swing capacity

for turming 1a : and
chair legs, or large
bowls

Ifs a 12" Disc Sandear
with 113 sq. in of
sanding surface 1o re-
duce slock up to 6"
thick in a single pass

r————_——————_—

Mail this valuable [ ks
coupon
: |

I TODAY! i|
I I
| O YES! Piease sand me a Free MARK V I
| Information Kit including the informative I
| booklel “How To Determing Your Best

Power Tool Buy™. And enter my name for a |
| FREE one-year subscription 1o |
I H.ﬁ.dh;DS [!F;tma?azma | understand | am I

undar no obligation
I I
| Maime I
] Address !
| City |
| State_____________ Zip. |
| Date Initial
tl Lcillululrll‘-.lr-l:rll‘l.r::r:-l-l o &!nr M?E_J



DENNIS ESKOW

SCIENCE

WORLDWIDE

Telescope for
weather forecasts

In 1989, the Space Shuttle is scheduled
to put into orbit a satellite with a new
weather-forecasting  telescope  sus-
pended from its bottom. The University
of Michigan's High-Resolution Doppler
Imager (HRDI) will use light, chemistry
and computers to forecast the buildup
of hurricanes in the jetstream. The
HRIDI consists of a 7-inch telescope and
a separate light-diffraction and comput-
er center. The scope will photograph
the stratosphere, rotating at the com-
mand of the computers. The computers
will tell it where to point with signals
fed through a fiberoptic light pipe. Fold
mirrors and an objective telescope will
measure light coming off the cloud top
at different angles and altitudes, Their
readings will be analyzed in the elec-
tronics section of the rig.

"The HRDI also will provide the
opportunity to determine how changes
in the sun effect our weather and cli-
mate.,” notes University of Michigan
Prof. Paul B. Hays. who heads the
project. “So far, ideas on solar influ-
ences are speculative.” Construction of
the HRDI is now under way.

Storm-tracking scope mounted on bottom

.

A

TELESCOPE

of satellite will analyze stratospheric light.

COLLIMATING
LENS ASSEMBLY

Science flips out

Y

Lucky, a 300-pound turtie, tries out her new
front flippers after surgical attachment.

When Lucky, a 300-pound loggerhead
turtle. lost her two front flippers in a
fight with a shark. Goodyear sclentists
decided to help. They fashioned a pair
of rubber flippers for Lucky, then surgi-
cally attached them with a fabric rein-
forcement. But after the surgery in Jan-
uary, Lucky lost one of the flippers

20

because there wasn't enough of her
owmn skin to keep it on. Scientists decid-
ed not to reattach it, since the turtle is
doing swimmingly with just one front
flipper at her home at Theater of the
Sea in Islamorada, Fla.

Salt of the earth

From September 1982 to June 1983,
Utah's Great Salt Lake rose 5.2 feel.
The U.5. Geological Survey calls that
the highest seasonal rise measured in
136 years of record-keeping. ITit hadn't
been for what a USGS official calls
“ponsumptive use of water” by Salt
Lake City area residents, the lake might
have risen about 5 feet higher, posing a
greater threat to lakefront property.
Greater rainfall. unseasonably cold
weather that reduced evaporation and
other factors are blamed for the rise.
Scientists are not yet able to predict
how the level will change in the next
year, but they're watching closely.

Spending antifreeze

The Army expects to cut its annual $12
million antifreeze budget by $2 million
this year using an experimental ex-
tending agent that reduces acidity in
old antifreeze. Using a chemical test kit,
Gls will be able to tell when a vehicle
needs the extender. If it works, it may
be out on the civilian market by next
year,

Absorbing physics

If you have trouble understanding a
physics textbook, it may be because
you've never learned to form a picture
of a physical experiment in your
mind. In his new book, titled Thinking
Fhysics [s GEDANKEN Physics (Insight
Press, $12.95). Lewis C. Epstein takes
you on a step-by-step exercise in
forming mental experiments. The
experiments in Epstein's book are
fun. And they teach basic physics
eloquently. ™
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Your engine makes 8,000
explosions a minute.




A tune-up helps make sure
theyre split-second right.

As Mr. Goodwrench explains, "At
55 miles per hour, an 8 cylinder
car or truck makes about

8,000 explosions per min-
\ ute. And the more precise

they are, the better per-
formance you get.

™= "That's what a tune-up

h is about. Perfect timing.

=2 You see, for 8,000 explo-

sions, your engine needs 8,000 per-
fect gulps of air, 8,000 perfect sips
of gas, and 8,000 perfect sparks of
electricity less than a tenth of an
inch long. One of each—per cylinder
— per six-hundredths of a second.
That splits it pretty fine. And every-
thing has to happen at the exact
split second it's needed.

“No wonder a tune-up is
so important. After many

e -
GM)

thousand miles, a natural process
of wear can throw these precise
adjustments way out of whack’

S0 see Mr. Goodwrench whenever
a tune-up is recommended in your
GM car or truck maintenance
schedule. And ask him to check
your filters, too, for better engine
performance. He has quality GM
parts, the right tools, equipment
and training available. And he's at
participating independent GM deal-
ers who sell Chevrolets, Pontiacs,
Oldsmobiles, Buicks, Cadillacs, GMC
and Chevy trucks.

SEHIR AL MOTORE COSDE AT

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

KEEP THAT GREAT GM FEELING WITH GENUINE GM PARTS




STEVETOTH

APPLIANCE

CLINIC

Automatic shutoff doesn’t work

{ have a Mayiag dryer, model No.
DEBO6, serial No. 703274HW. This
dryer has an automatic shutoff feature
that incorporates sensors in the dryer
to stop the cyde when the clothes
dampness reaches a certain level
However, this automatic shuroff
doesn’t work and the unit has 1w be
twmed off manually each time we uso
it. Do you have any ideas about where
to look for the source of the prob-
lem?—Mark OConnell, Huntington
Beach, Calif

Your model dryer is a very complex

machine to diagnose because it's elec-
tronically controlled. The only simple
thing you can look for is to make sure
that there is nothing on the three baf-
fles on the drum inside the machine.
These baffles contain the sensors
which tell the machine when the
clothes are dry and when 1o stop the
UL,

If you have a buildup of lint. a piece
of chewing gum. a straight pin or
something of that nature on the sensor,
it would create an electrical path
betwesn the sensor and ground instead

of sensing up to the electronic con-
trol.

If the sensors are okay, the next best
thing I can suggest is for you to order a
service manual for your model dryer
from Maytag.

The part number for the manual is
56133, and it costs $2.75 plus tax and
postage. You can order the manual
from The Maytag Co., Newton, lowa
50208; Atention: Product Order De-
partment. Section 5 in the manual cov-
ers electronic control checks and has
troubleshooting charts for your clothes
dryer. :

Knotty clothes

We own a Sears clothes washer, mode!
Nao. 110.568-04701WX). serial No.
0148C847 My problem is that during
the wash cycle the clothes wrap
around the agitator. I have to stop the
machine o unravel the clothes I
noticed that the inner drum is spinning
in a clockwise direction. | would like to
know if there is an adjustment o pre-
vent the inner drum from spinning dur-
ing the wash cycle.—George 5. Muise,
FPirtsfield, Mass.

It sounds as if your 16-year-old
washer may need a clutch adjustment
or possibly an expensive major over-
haul job. The cheapest and easiest
thing to dois to check the clutch adjust-
ment. To do this, first be sure the
machine has finished its wash cycle.
Then, make cerain

toward the back of the transmission.
Next 1o the spring you will notice a long
split shaft with a cam bar going
through it. At the wop of this shaft is a
i-in.-dia. nut. You will have to adjust
this nut upward until you get the prop-
er clearance between the clutch lining
and the basket drive pulley. The clear-
ance should be Y& in.. or approximate-
Iy the thickness of a matchbook cover.
Once the clutch is adjusted, reconnect
the spring and plug in the machine.
Run the machine through a cycle. If
the adjustment doesn't work, look back
in through the inspection port. Look for
a black line or ring around the inside of
the cabinet about 10 in. from the floor.
This indicates that the basket bearings
and water seals are wom and soapy
water is running down the shaft, mak-

that you unplug the
washer from its power
SOUrce.

Remowve the rear in-
spection cover from the
back of the washer. The
cover is held in place
with two screws at the
bottom. Reach in with
pliers and remove the

NUT

SPRING

ADJUSTMENT

e

BRAKE
LINING

BRAKE
| YOKE

BASKET DRIVE PULLEY

spring which holds the
brake yoke to the trans-

mission. This is located
on the right side and |

Tum the ¥w-in.

Vi ! I
LA 7 T
7 1

CLUTCH LINING /

nut ard to the —
e P e b o CAM
tween dutch lining and BASKET CLUTCH SHAFT BAR

basket drive pulley.
24

ing the brake useless. The brake holds
the b stationary. At this point, you
are looking at either an expensive over-
haul job or replacing the washer.

Popper not pumping

I have a Wear-Ever Popeorn Pumper,
catalog No. 72000, which quits workimg
as soon as a few kemels of popeorn
have popped. As soon as the machine
cools down, it starts running again,
then pops a few kemels and shuts off.
What could be the problem?—Darwin
L. Knutson. Aloha. Ore.

Wear-Ever Aluminum advised me
that parts except for the chute and
butter cup are no longer available. If
your No, 72000 unit is out of warranty.
write 1o Wear-Ever Aluminum Inc.,
1089 Eastermm Awe., Chillicothe, Ohio
45601; Autention: Customer Service,
Or you can phone (614) 773-9100.
extension 469. The company will send
a form letter making available for pur-
chase a refurbished No. 73000 unit.
The unit carries a one-year warranty.

If your No. 72000 unit is still within
the warranty period {one year from
date of purchase). retumn the base
along with a letter stating the problem
and a proof of the purchase date. They
will replace the unit with a new No.
T3000 Pumper at no charge. ™

If you have a problem with any appliance, send pour
question, along with the model and serial numbers, to
Appliance Clinic, Popular Machanics, 224 West 57tk
St., New York, N.Y. 10018, Sorry. bur letrars cannot
be answared individually. Problems of wide interest
will be discussed in chis colemn
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DRIVEA
DIESEL OVER
YOUR LAWN.

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

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

might just call it great. Because belt drive, the shaft can’t stretch lawn and garden tractors, from
it’s the first lawn and garden and is unlikely to break. The 10to 14 horsepower. Two models
tractor of such remarkably small resultisa smooth,more even cut. come with an easy-to-drive
size to have a diesel engine. You can also attach a front hydrostatic transmission.

A Kubota G tractor comes You can see and drive them
with a powerful 2- or 3-cylinder all at your nearby Kubota
water-cooled diesel engine. The dealer. Just say you want to get
engines are built to the same behind the wheel of a diesel.

exacting standards as our bigger .
KUBOTR

tractors.And the advantages of
Nothing like it on earth.

a diesel engine vs. gas are many.
Diesel is thriftier on fuel.
Maintenance is cheaper, too,

with no spark plugs, carburetor

or distributor to wear out. So

you can just concentrate on main-

taining your lawn instead of your

lawn mower.
Most important,a Kubota
diesel will last longer. A good

£ 1964 Kubota Tractor Corpomtion




Imagine painting an en-
tire wall and never once coat-
ing your roller in a paint tray.

Or tackling some intri-
cate staining chore like shake
shingles without the endless
tedium of dabbing and pok-
ing with a brush,

Think about how nice it
would be to never again
have to pour paint from a can
to a tray.

Now you're beginning to
see the beauty of a versatile,
new tool that stands to revo-
lutionize painting around
the house.

The Wagner" Power
Twin" airless spray/roller

A Choice of Rolling
or Spraying.

Created especially for
home owners, the Wagner
Power Iwin is the first and
only product of its kind.

It gives you the flexibility
of an intﬂrchan%eablf: spray
gun and roller, both on a
twenty-five foot hose.

The roller looks like the
usual kind. but that's where
the similarity ends. With this
roller, a squeeze of the trigger
pumps paint from the can,
straight to the inside of the
roller cover. Specially de-
signed perforations distribute
the paint evenly to the out-
side. So you can paint wall
after wall nonstop. in
smooth, even strokes. But

that's only half the story.

For covering large areas of
hard-to-paint surfaces, you
can attach the spray gun.

You'll be amazed how
fast you can paint siding, shut-
ters, decks, furniture, and
more—all with a smooth, even
finish and no brush marks.

The spray gun comes
with a tough, tungsten car-
bide tip that lets you adjust
the fan width of the spray for
added precision.

And because its pow-
ered by a piston pump, there's
no buﬁi‘y air compressor.
Applies Virtuall
‘&EH\J nds of Iln}i

The Wagner Power Twin
will spray oil-based paints
and even heavy latex paints.

You can also apply stains,
varnishes and lacquers. Or
almost any other liquid, in-
cluding sprayable pesticides.

Helptul Accessories.

A variety of accessories
can help make painting with
a Wagner Power Roller®

even more
convenient

i o g i
ook us 3 mhmees rwszmduim &
borial il T

o4

and efficient.

For painting the ceiling or
for rﬁa{lifting the top of a wall,
you can avoid using a ladder
by adding an eighteen inch
extension to the roller

An optional spatter shield
will make the job all but
speckle free.

Power Twin roller cov-
ers are also available in four
different naps to give you every-
thing from a very fine finish on
plaster. drywall and woodwork
—to a more heavily textured
finish on stucco, rough plaster
and cinder blocks.




L]
I = ¥
We painted this bedioom excluding i in fust
) muristes with the Fower Tsan, I took us 57
minutes fand 81 dunks into the paint travi with
corvantiore roller

With the Praser Tivin, chis Jr:\.mfr swing toxok s
only.2 munures o paine With a brsh, it took
36 munutes.

For working outside, 12
and 24 inch spray tip exten-
sions will let you paint over-
hangs without having to
cli Il"ﬁﬁ on scaffolding or up
a ladder

There's also a 23 foot

hose extension that increases g

the total ]::ng[h to 50 fuu[.
So you can easily reach
the top of even a large
two story house.
The Right Tool
for Painting’
Inside or Outside.
When you con-
sider yhm‘

next painting project, whether
its the new hdh}’ room or the
old shed out back, consider
the incredible Wagner Power
Twin.

It's the kind of blue chip
investment thatll pay tor it-
self over and over again in
time savings, ease and pro-
fessional-looking results.

- with a Wagner® Power Twin®™ and
W Power Painter® alrless
| paint sprayers.

City State Zip

[

| WAGNER'

* The Right Tool for Painting”




MORT SCHULTZ
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Ford VV carburetor advisory

Is the variable venturi (VV) carburetor
in your Ford Motor Co. car still giving
you a headache, although you did the
things suggested in the October 1983
Car Clinic (see "Not So "Vonderful,” ~
page 20)? If so, there's a development
that may fix it once and for all.

A new diaphragm (part No. E3PZ-
9A900-A) has been issued for both the
2700 and 7200 VV carburetors. [t

resists the damaging effects that some
wypes of fuel have on the old dia-
phragm. Diaphragm damage causes a
leakdown condition that floods the
BNgIne.

The new part is very delicate. If your
mechanic is heavy-handed when he
installs it, you'll be left with the same
performance problems (stalling, stum-
bling) you have now

Chrysler’'s better way

The 1982 Dodge Omni I bought four
months ago has a problem. After run-
ning about an hour. during which time [
make five or six ignition-off stops, the
engine cuts off completely while the
car’s in motion. AAA mechanics tell me
the carburetor develops vapor lock
One mechanic suggested | change my
brand of gas. This didn't help. Another
said to squirt starter fluid into the car-
buretor. [sn’t there a better way (0
solve this problem?—Victor Strinck,
Tampa, Fla.

Yes there is. and it applies to 1981-
82 Aries, Dodge 400s. Horizons, LeBa-
rons and Reliants that have 2.2-liter
engines. as well as your Omni. The
repair is to install parts from the Fuel
Hose and Tube Package (part No.
4293704} that Chrysler Corp. issued to
overcome the wapor-lock condition.
Parts in the package insulate fuel lines
from engine heat. | suggest you have a
Chrysler dealer do the job. Remind him
that instructions for the installation are
provided in technical service bulletin
(TSB) 14-34-82 (9/13/82),

Finally, your own TSBs
“How can | get technical service bulle-
tins?' In 21 years of Car Clinic, that's
been one of the most frequently asked
guestions. Until now. my answer has
been, "You can't.” But that's about to
change.

As part of an agreement between
General Motors and the Federal Trade
Commission, you can now get TSBs for
GM wvehicles manufactured from 1982
to the present. Here's how:

Call 1-800-551-4123 (toll-free). A
taped voice will ask for your name,
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address and make of car. You'll then
receive a form and index. You can
order one TSB. several, or a whole
model year, plus other GM publications
including service manuals. The cost for
TSBs is §3 for the first one and $1 for
each additional TSB. A year's TSB sub-
scription is: Buick. $89; Cadillac, $110;
Chevrolet, $100; GMC, $85; Oldsmo-
bile. $70: and Pontiac. $70. Prices
include the cost of a binder. You can
order technical service bulletins with-
out a binder for a few dollars less.

| don't have definite word yet con
cemning other auto manufacturers, but |
know similar plans to provide custom-
ers with TSBs are in the works, T'll let
vou know what's going on as soon as |
find out.

Some like it hotter

I have a 1881 Caprice Classic with a
5. 7-liter V8 diesel. When the car is
parked for a while with the engine hot,
the engine won't start. [t tums over
okay. but there's no response other
than a white vapor cloud from the
exhaust. When the engine is cold it
always starts right up. I've had the bat-
teries and glow plug system checked.
Theyre okay. Flease help.—E.J. Perry.
Sebastian, Fla,

There are at least four reasons for a
hard-starting-when-hot problem with a
diesel engine: insufficient fuel injection
into the cylinders., not enough heat to
ignite the fuel, slow cranking speed and
insufficient compression.

The fact that the engine starts and
runs at other times eliminates insuffi-
cient fuel as the trouble—especially
with white exhaust smoke. That smoke
is fuel vapor that hasn't ignited.

If the starter motor doesn't spin the
engine as fast as it should, the engine
may fall to start. Sometimes a starter
will work fine when cold, but as heat
{and consequently resistance) in-
creases. the cranking speed falls. Have
your mechanic measure the cranking
speed while the engine is hot and com-
pare it to the manufacturer’s spec.

One cause of the engine heat being

(Plaase turm o page 30)

RROLIND, BUT DO NOT FILL,
BOLT HOLES WITH A BEAD OF SEALANT

Technology has given us tubes of RTV sii- hm;mnm-mwm
ing to use “paper” gaskets when replacing @ Mmmummwy
such paris as valve covers, thermosiat. The bead should be only about Y in. thick
product works properly only if applied ® Gnuumdhnthniulmﬂlmh
B Surfaces must be clean, dry and free of 'Mwﬂmwwmmmmmm
‘ar. Don't use a petroleum product, which  or break off the bolt.
e L ——
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SPECIAL

EDDIE BAUER
BRONCOTII
Two names known for
toughness get together
-in Ford's special
Eddie Bauer Bronco Il
Like all Broncos
Bronco I is field-tested
built Ford tough, with

husky frame and Twin-
Traction-Beam suspen-

Gal it fogether-Bucile Up

sion. Eddie Bouer

survival gear has been
tield-tested ico.  .right
o the top of Mount
Everest!

The Eddie Bauer
Bronco L 15 outlitted lor
all outdoors—with
unique inencr and
exterior trim plus an
optional fip-oway
spare tire carmrier Fres
Eddie Bauser top qual-
ity gear bag and map
tolder included, plus

scheduled mainte-
nance and a limited
warranty ior 24 monihs
24 000 miles. whichever

| comes first, excludes

tires, fluids. accidents
or abuse

Trinmer Bronco I is
fun to drive, easy to
park and maneuver
with o V-6 engine
standard Seats4 in
comiort. with split fold-
down rear sects for
exiia cargo

Eddie Bouer Broncao [I
it's a brand-new kick
in survival gear!




Spark Plugs. Filters. Ignition Parts. Brakes. Starters, Alternators, Belts. Accessories.

CAR CLINIC

{Continued from page 28}

inadequate to ignite the fuel is a mal-
functoning cooling system thermostat,
Test it and replace it if necessary, If the
starting problem continues, test cylin-
der compression.

Normal compression for the 5. 7-liter
diesel is 380 psi. However. if any cylin-
der shows less than 300 psi or if there's
more than 20 percent difference be-
tween the highest and lowest cylin-
ders. the problem is probably caused
by internal engine damage. such as
wom piston rings, bad valves or a bad
head gasket

Three-card Monte

My car. a 1978 Chevrolet Monte Carlo
with a 305-cu.-in. V8 engine. has a
coolant leak that empties the overflow
tank after driving 25 to 50 miles. My
mechanic thinks the leak is located at
the front of the intake manifold on the
driver’s side of the car. He says he's
had several similar complaints con-
ceming cars with the 305 engine. Do
vou agree with him? Is there a service
bulletin on this?—Jim McCraney. Fa-
cifica. Calif.

There doesn't seem to be a service
bulletin that deals with your problem,
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themselves. They aren't immune to dam-
age. Even damage you can't detect visual-
Iy can cause a heck of a vibration.

Check radial and lateral runout on beth

may stay on the whesls. Mount a dial indi-
cater Lo record runout at the places shown,
Slowly rotate the wheel one revolution. If

es. Wheels may remain on the car and tires -

LATERAL

but that doesn’'t mean you have o
resort to guesswork. Cooling system
diagnosis is usually quite simple.

If the leak is in the pressurized part
of the system, you can confirm it with a
pressure test. Simply pump the cooling

system up to the specified operating
pressure and watch the tester gatge to
see if it holds the pressure,

If it doesn't hold the pressure, check
all hoses, gaskets and freeze plugs for
leaking coolant. If you can't find an

POPULAR MECHANICS = MAY 1584



external leak, check the dipstick for
water bubbles. Have your mechanic
check for CO emissions from the open
radiator with his emissions analyzer
while the engine is running. If CO is
present, you have a head-gasket prob-
lem.

If the system does hold pressure, the
coolant is leaking from the recovery
tank itself and replacement of the tank
should solve your problem.

Flick your click

I have a 1975 Datsun 2802 that has an
electrical problem which two Datsun
dealers haven't been able to cormect.
Half the time, when | tum the ignition
key to start, there's a single click, but
the engine won't start, After several
turns of the key and several clicks, it
starts. The rest of the time the engine
starts on the first ry.

Dealers have replaced the starier
solenoid. checked the rest of the start-
ing system. and tested the alternator
and voltage. They've told me this prob-
lem affects a number of clder Z-cars
they've seen. Do you have a solu-
tion?=—James L. Dutt, Federal Way,
Wash.

Check the starter positive and nega-
tive circuits for high resistance by per-
forming voltage-drop tests. You'll prob-
ably find that the ignition switch is the
source of the resistance while it's in the

SERVICE TIPS

B Some 1983 Omnis, Chargers. Hori-
zons and Tursmos equipped with 1.6
liter engines are susceptible to ignition
timing varation. If you've had a problem
keaeping that engine's timing adjusted to
specs, Chrysler says the trouble is exces-
sive wear of the cross-shaft drive gear
bushing. A repair package (No.
4203858} has been issued. Your dealer
should check TSB 09-10-83,

B In an effort to service a No. 1 bearing
knock noise on some 5-liter engines used
in 1982 Ford, Mustang, Mercury, Capri,
Lincoln, Bronco, and E- and F-series
wvehicles during warm-engine operation,
Fard has issued a new upper main bear-
ing (No. C3AZ-6333-R). The part is
0004-in. thicker than the No. 1 upper
main bearing now in this engine. It is to
be used with a standard-size No. 1 lower
main bearing. The knock is bacause the
No. 1 crankshaft main journal is slightly
under size.

B Your 1984 Wagoneer or Cherokese
Sport Wagon with a four-cylinder engine
and automatic transmission may need a
different rear propeller shaft. Heplace
the shaft if there is a rumbling noise in
THIRD as the vehicle decelerates andior
at speeds above lockup torgue converier
engagement. If the vehicle has a 207
transfer case, the part number for the
new shaft is BO52042502. For a 220
transfer case, use No. 8952042503.

POPULAR MECHANICS = MAY 1984

start position, but the problem could be
the result of a loose connection or par-
tially broken wire. Also check the seat-
belt interlock on this model.

Big band sound
My problem isn't serious, but it is
annoying. From the first day. the FM
band of my 1883 Oldsmobile Cutlass
Supreme radio has had static. The deal-
er's radio guy says the radio and anten-
na are pkay—that it appears to be an
ignition noise. But he doesn't offer any
fix.—Tom Lange, Memphis

Pull the ignition cables out of the dis-

tributor cap and wipe off their ends.
Then, wipe out the insides of the cap
towers, In production, a nonconducting
lubricant is put on the ends of cables to
make them easier to insert. If too much
lube is applied. lubricant is forced into
distributor towers and coats electrical
contacts, This creates ignition noise on
the FM band. ™

DO YOU HAVE A CAR PROBLEM?

Just ask Morr about it Send your question to the
Car Chric. Popular Mochanics. 224 West 57th 5t
New York. N.Y 10018 While lefters cannot be an-
swered individuslly. problems that are of general
interest will be discussed in the column.

LA &
Loosens hard water deposits,

the house.

with no problem.

Frees sticky locks.

Dhissolves eravon marks.

Just about. Because WD-40 helps clean and
do repairs in the yard, the garage and all through

Got a problem with window tracks? WD-40
loosens corrosion and rust. Try it on chairs to keep
them working quietly. Even unfreeze ski bindings

And now your favorite use can win you an

exciting prize like a Buick Riviera or a Caribbean
cruise in the WD-40 Take Off Sweepstakes. Look

for displays and entry blanks at participating stores.
WD-40 Company, San Diego, CA 92110
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HOMEOWNERS’

Humid, leaking basement

We have two problems with our 2-
year-ald house: water penetration
through the concrete floor and excess
basement humidity in the range of 60
to 70 percent at rtemperatures of 50° to
55°F. We do have a sliding door exiting
the basement.—Clarke Peters, Janes-
ville. Calif.

Both the leaking and the humidity
stem from one suurﬁe—gmund waler
surrounding and saturating walls and
floors. Saturated and damp walls and
floors, whether water is visibie or not,
will increase the humidity to the point
of continual condensation. Water seeks
its own level and will create tremen-
dous pressures in doing so. It will work
up walls and raise and crack slabs.
Patching from the interior is, in a sense,
treating the symptomns. First you must
direct all surface water away from the
house.

Collect roof water runoff with gui-

ters, being careful to lead the down-
spouts (leaders) onto splash blocks
sloped and directed away from the
house walls. Grades at the walls must
be raised and sloped about 1 in. per
foot for a distance of approximately &
ft.. measured perpendicular from the
walls.

Give this a try. It will provide some
improvement, and it may solve the
problem. If it doesn't, you must consid-
er a sump pump, and drain tiles if the
basemnent is still wet. The sliding door
means you could install drain tile under
the slab and feed out downhill

Before you do anything other than
the exterior water control, write to the
American Society of Home Inspectors,
Ashi Pamphlet, Box 1768-B, Rockville,
Md. 20850. Enclose $1 and a self-
addressed envelope and make sure
that you ask for the paper on “"Wat
Basermnents.'”

Double brick wall

I own a house built with an inner and
outer brick wall, There is a 3-in. unven-
tilated airspace between the walls with
steel ties. Should this space be venti-
lated or insulated?—Arthur A, Carlson,
Mobile, Ala.

The wall construction that you refer
to is a typical brick cavity wall and is
used in residential masonry construc-
tion. This type of wall has a number of
advantages. Because of the cavity, the
inner wall is resistant to rain penetra-
tion. If rain penetrates the exterior wall
the water drops to the bottom of the
cavity and simply drains through the
weepholes.

These walls also have 25 percent
greater insulating value than solid
walls of the same material. During the
construction of the walls, insulation can
be placed in the cavity for additional
protection. However, once the walls
are built, it's difficult to put insulation
into the airspace effectively.

Whether or not there is insulation,
the walls must be ventilated to drain
moisture which accumulates in the cav-
ity either through rain penetration or
condensation. The ventilation is provid-
ed through weepholes at the bottom
section of the wall. The weepholes are
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basically open joints between the
bricks which have not been filled with
mortar. Look for the openings in the
joints. Keep the weepholes clean and
unblocked at all times.

Storing paint
How can | prevent a skin from forming
on paint after it's been partially used?—
Sydney Oshrin, Centerport, N.Y.

Try storing the can upside down.
This might help.

Cleaning aluminum siding
We have been unable to find anything
that will clean the accumulation of dirt
and other particles found on the alurmi-
num siding of our house. It seems the
aluminum siding is clean from about 4
to 5 ft. down from the eaves. Above
that, the siding seems to have a rough
or granular surface, which will not
come off with a sponge and laundry
detergent or other cleaning material
What is the best way to handle this
problem?—Steven Stiles. Chicago

For surface soil or stains which may
rasult from tree sap, industrial fallout,
chimney fumes or vent fumes, we rec-
ommend applying ordinary nonabra-
sive household detergents. For exam-
ple. try washing with a solution of one-
third cup of Tide per 1 gal. of water.

As with any cleaning operation. start
at the top so there will be less streak-
ing. After cleaning and washing, it is
important that the siding be thoroughly
flushed with water. A garden hose
does a good job.

If you encounter stubborn stains,
you can buy siding cleaners specifically
made for this purpose at your local
hardware store,

Mildew which appears as black spots
usually shows up in areas isolated from
rainfall. such as porch enclosures and
under eaves, The solution might be to
use three quarts of water, one gquart of
5 percent sodium hypochlorite {Chlo-
rox). one-third cup of nonabrasive
detergent and two-thirds cup of trisodi-
urm phosphate (Scilatex). Again, thor-
oughly rinse with your garden hose,

Removing bathtub decals
How do | remove the rubber decals and
remains of decals from the floor of my
bathtub? I've tried almost everything,
including rubbing alcohol. —Rosemarie
Richardson, Everett. Mass.

Try using typewriter cleaning fluid
or trichloroethylene, ™

Do you have a home-maintenance or repatr problem?
Send it te Homeowners' Clinie, Popular Mechanics,
224 West 57th 51, New York, N.Y. 10018 Lotters
cannor be answered individually, but problems of
wide interest will be discussed in the column. For
more homa-repair and maintenance halp, get PM's
Home Care Guide, $4.05 postpaid. Send your order(s)
o Popular Mechanics, Box 1074, Radio City Station,
New York, N.Y. 10007
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FORD UNVEILS THE CUTTING EDGE!

Take one good look at the new Ford

Yard Tractor, and you'll be impressed.

Check the price tag, and you'll like it
even more.

It's a new concept in power equip-
menit for the home—a premium-
quality tractor that does most of the
same jobs a big lawn and garden
tractor can, but priced hundreds of
dollars lower. That's the cutting edge!

MOW, TILL AND MORE!

This is a real tractor, with a 5-speed
transmission, PTO, electric key start-
ing, and a super-comfort seat.

A floating-deck mower attachment
can help you cut acres of lawn
quickly. The 16-hp two-cylinder
engine and box steel frame supply
power and strength to run a garden
tiller and other attachments an ordi-
nary lawn tractor just can't handle.

FULL-LINE, FULL-TIME DEALERS

See all the new Ford tractors for the
home, walk-behind mowers, rotary
tillers, snow throwers and more at
your Ford Tractor dealer. He stands
behind what he sells with quality
parts and expert service.

He's listed in the Yellow Pages under
“Lawn Mowers! "Tractor Dealers”
and/or “Snow Removal Equipment”

FORD TRACTORS




BLAST RUST AWAY...

ARMY PRESERVE
SIVES ME TIME To DO mnmul:mﬂilmuil
HGS TV, and grease inon

THE TH i8N and steal surfaces In
one convenient application
—Mo surface praparation required.
Powerful “military strength™ lormula does all
tha work for you . .. No mora difficult sanding,
no more bothersome wire brushing. Leaves
a smooth, paintable, squeaky-clean finish
without damaging the base matal, Great for
vertical and overhead surfaces, iool
How avallable In our

Hardware Departmant

RUST REMOVER

© 1584 KING FEATURES SYMDICATE

Skylighting with
ENTARAMA®

Cutaway View ol New LO-DOME =

FEATURES:

* Caopper flashing

* |nsulated dome,
clear, bronze or
white X o i .

= Manual, pole or o
motorized operator — " attractive

Iuw silhouette

Give your home a light and airy atmosphere with VENTARAMA
Skylights. VENTARAMA has 33 years' experience making skylit
homes not only beautiful but problem-free.

Easy-to-use screen/storm panel system, silent motorization and
pole or hand-crank operator will give years of easy carefree service.

'%tmnm@ SHYLIGHT CORPDRATION

14{} Cantiague Rock Road, Dept. PM54, Hicksville, N.Y. 11801 (516) 931-0202 _,J
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Use a retractable clothesline in your
darkroom for hanging prints and film to
dry. The spring-loaded portable reel is
perfect for a darkroom in any room
where you can't use a permanent
line.—Kenn Oberrecht

Memory jog

10/6/83

When did you install the battery in
your camera? A dated, stick-on label
will be a constant reminder to change
the battery at the right time.
—Hobert Hertzberg

Special filters

Hemove the red safety filter from an
enlarger's swing-away holder and ep-
oxy a step-down filter ring to it. Now
you can use your camera filters for spe-
cial effects. —Ron Jegerings
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Learn robotics and
iIndustrial control as
you build thisg

New NRI home training prepares =
for a rewarding mreer:'gin Amerioggu ;
newest high-technology field.

The wave of the future is here. Already, advanced robotic systems are producing
everything from precision electronie cireuits to automobiles and giant locomotives.
By 1990, over 100,000 “smart™ robots will be in use,

Over 25,000 New Jobs

Keeping this rabot army running calls for well-trained technicians. . . people who
understand advanced systems and controls. By the end of the decade, conservative
estimates call for more than 25,000 new technical jobs. These are the kind of careers
that pay 825,000 to $35,000 a vear right now. And as demand continues (o grow,
salaries have no place to go but up!

Build Your Own Robot As You Train at Home

Now, you can train for an exciting, rewarding career in robotics and
industrial control Aght at home in your spare time, NRL, with 70 years of
experience in technology training, offers a new world of opportunity in one of
the most fascinating growth fields since the computer.

with its environ-
ment to sense light,
sound. and motion.
You program it to travel
over a set course, avokd
obstacles using its sonar
ranging capability. Program
in complex arm and body
movements using its special
teaching pendant. Build a
wireless remote control device
demonstrating independent robat
eontrol in hazardous environments.
You'll even leamn to synthesize

h uzing the top- ted
You need no experience, no special education. NRI starts you at the ;ﬁt&ﬂmﬂmﬁ?nun
beginning, takes you in easy-to-follow, bite-size lessons from basic electronics Training to Build a Career D

right on through key subjects like instrumentation, digital and computer
controls. servomotors and feedback systems, fluldies, lasers, and
optoelectronics. And it"s all reinforced with practical, hands-on experience to
give you a priceless confidence as you bulld a programmable, mobile robot.
Program Arm and Body Movement, Even Speech

Designied expecially for training. your robot duplicates all the key ele-
ments of industrial robotics, You leam to operate, program, service, and
troubleshoot using the same technigques vou'll use in the field. It's on-the-
job training at home!

Bullding this exciting robot will take vou bevond the siate of the
art into the next generation of industrial robotics.

You'll learn how your completely self-powered robot interacts

Fre«
> M—

NRI training uniquely incorporates
hands-on building experience to reinforce
your learning on a real-world basis. You get
professional instruments, including a digital
multimeter you'll use in experiments and dem-
onstrations, use later in your work. And vou get the
exclusive NRI Discovery Lab®. where you examine
and prove out theory from basic electrical concepts to
the most advanced solid-state digital electronics and
microprocessor technology. Devised by an experienced
team of engineers and educators, your experiments,
demonstrations, and equipment are carefully integrated

with 51 clear and conelse lessons to give you complete
confidence as you progress. Step-by-step, NRI takes you from
the beginning, through today, and into an amazing tomorrow,
Send for Free Catalog Now
Send for NRI's big free catalog describing Robotics and
[ndustrial Control plus over a dozen other high-technology
courses, You'll see all the equipment you get in detail, get complete
deseriptions of every lesson, find out more about career
oppartunities for trained techniclans. There's no cost or obligation, so

send today. Your action today could mean your future tomorrow,

; NR] = scHooLs
e = ‘@ McGraw-Hill Continui
mmuﬁm mn'&: , =‘ rj Educr:t?un Center s
{87 LD readoui, 51 fast-track training lessons. .'J' . 3939 Wisconsin Ave.

[ ] n Washington, DC 20016
WE'LL GIVE YOU TOMORROW.
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Rear bumper wmch mount

A rear bumper winch mounting kit
from Wam Industries has three tons of
pulling power. It can yank me and my
truck backward out of trouble, or load
firewood and other heavy cargo right
into the truck bed. Warn's kit combines
a 7-inch, chrome-plated step bumper
with a concealed winch mount to make
a neat rear installation. The rig will
allow me simple loading of boats or
cars onto trailers, too. The rear mount
is parfect for trucks with front-mounted
snow plows. The mounting kit hists for
$2449, the 5,000-pound rated winch for
%445 and the 6.000-pound model for
$525. For a free brochure, write to
Warn Industries, 19450 68th Ave, 5.
Kent, Wash, 98032 —N.5.M.

meﬂdwmumﬂyhmmmmupmmm

Trouble gauges

The ISSPRO R1235 Engine Protection
Systemn does more than just indicate
my ol pressure and coolant tempera-
ture to within =2° F. A light between
the gauges flashes “LOWATR” whenev-
er coolant capacity falls below nor-
mal,

The system is wired to the engine's
ignition coil (or the fuel shutaff solenoid
of a diesel) 1o automatically cut off the
engine if oil pressure drops or coolant
gets too hot, A 30-second delay before

shutoff gives me time to note the prob-
lem and pull off the road. An optional
warning buzzer is $10.

The unit can be ordered for $202.50
from Instrument Sales and Service inc..
315 Southeast 7th Ave.. Portland, Ore.
Q7214 —Afort Schultz
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The trouble with most roof racks is
their permanence. Many just look bad,
and their drag can cost you a mile or
two per gallon. Yet removing and
installing them is such a chore, [ usual-
ly leave themn on. Besides. they take up
ton much storage space.

Quick Rack solved these problems
for me. Four plastic corner assemblies
with large, lever-actuated suction cups
stick firmly to my VW's roof. When not
in use, they nest in a shoebox-sized
carton. The corners can be positionaed
to fit odd-sized loads and have hooks
for bungee cords that can hold every-
thing from a boat to a bookcase. The
price is $34.90 from Delta Enterprise
Corp.. 872 Dean 5t. Brooklyn. N.Y.
11238 —Angus Laidlaw

Most £3 test lamps 've seen have wir-
ing that's easily pulled out and bulbs
that are hard to find replacements for.
S&G's 6f12-volt test lamp solves both

problems. It has a simple but neat
strain relief for the wiring. and the
housing holds a spare bulb, so [ won't
need another one for a long time. Made
by S&G Tool-Aid Corp.. 43 East Alpine
3t. Mewark. N.J. 07114, it's at auto
parts stores.—Pete Warren

A spare bulb and secure wiring make this
test lamp last much longer than most.
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Warning: The Surgeon General Has Determined
That Cigarette Smoking |s Dangerous to Your Health

i

ULTRA LIGHTS: & myg, “tar”, 0.5 mg. micoting av, par cigaretie by FTC method

-

g FILTER 100s: @ mg. “tar”, 0.7 my. nicoting av. per cigarette, FTC Report MAR, '83.

S

Creat Jaste
with Low Tar.
That'’s Success!
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WE RACE THEM
mﬂ m VM MNothing proves the tough:

ness and fraction of a tire like off-road racing.

So Firestone goes off-road with the same light truck radials you can
buy, and we win

In fact, Firestone light truck radials have won almost every major
off-road race there is

The Parker 400, the Mexicali 250, the Barstow Classic, the Frontier
500, the Mint 400, the Baja 500, and the Baja 1000. To list a few

And though you may never race our tires off-road. it's good to
know we do. Because it's real proof of toughness and traction,

Toughness and traction you'll find in light fruck fires like our Radial
ATX and our new ATX Radial 237

Tough tires for your pickup, van, RV, or AWD. Whether you drive it
for work or drive it for play,

Check 'em out at your Firestone retailer along with our other light
fruck radials like our Steeltex ASR™ all season steel belted radial and
Steeitex RTH™ for on- hlghw'ﬂv Lse,

At Firestone, we build light truck radials tough.

e And our proof is in performance.

Remember the safety of any tire
depends on wear, load, proper inflalicn
and driving conditicns

R e f(f’?; --i?"f';‘.ﬁ'

“ ' s OUR pnogp St m PERFORMANCE.
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A revolutionary new computer

In the past two years. the question ['ve
been asked most frequently is. “"Which
computer should [ buy?’

MNow, with the release of the Apple
Macintosh computer. the answer no
longer takes a few pages o write. It is
often one word: Mac.

Mo other computer system ap-
proaches Mac in its combination of
speed. power and its almost unbeliev-
able ease of use, even for people who
have never seen a computer. Here's a
guick rundown of Mac's features and
why we think so highly of this new
machine.

When you sit down at the keyboard
of a Mac, the first thing you notice is a
little device about the size of a pack of
cigarets connected ta the rmachine by a
flexible cable. The device., with ona
button on it. more or less invites you 1o
expenment by rolling it smoothly
about a small section of the desktop,

As you roll the mouse, a pointer on
the computer's screen moves to echo
your hand's movement. You can quick-
Iy point to any area of the screen. then
click the mouse button. which accom-
plishes wvarious tasks, depending on
where the pointer is on the screen. This
takes all of a minute to learn, and no
more than an hour to become extremsa-
Iy comfortable with.

As you move the mouse and begin to
point to areas onscreen, you will notice
the crisp, clear guality of the Mac's
visuals, To put it into computer termi-
nology. the screen is completely bit-
mapped. For most people, that means
the resolution and general look of
things are better than on any other
computer at the consumer level.

Though the 9-<inch screen will seem
small at first glance, the crystal-clear
guality of this black and white display
technique will be an eye-opening expe-
rience. In most Mac programs, the dis-
play shows as a clear white background
with the letters—often in vanous type
styles and type sizes—in black. It's as if
thers were a piece of printed paper
behind the glass, Since there is no col-
or, the Mac is presently unsuitable for
arcade gamers.

What you do with mouse and display
is called window management. and it
will make Mac the easiest computer
you have ever owned (see Soffware—

#2

Now [t Does Windows. page 84).

Various program areas may be split
50 as 1o appear in these windows, or
sections of the screen. In one window,
vou might have a report you are writ-
ing. Another area might contain a list of
what other reports are on the disk.
Using the mouse, you can make win-
dows smaller or larger and move them
to where you want. You can even stack
windows on top of each other

In fact, Apple refers to the screen as
the "deskiop.” a most apt analogy. The
windows are like sheets of paper and
you easily move from one to the next
Also. forget about having to learn such
command structures as PIP A:-B: or
BSAVE TEXT, Mac gets around all this
by the use of tiny, visual cues, little pic-
tures called “icons.”

Let's say you want to store a report
on the disk. Using the mouse, you point
to and move a little picture of a report
folder, place it on a lintle picture of a
disk drive and click the mouse’s button,
You are now a Macintosh expert.

A computer is only as good as the
software and hardware available for it

Mac arrives with two programs on disk’

called Macpaint and Macwrite. The first
is an amazingly good graphics pro-
gram; the second is an acceptable word

processor. Put them together and you
can use the graphics to design a letter-
head and the word processor 1o write
the letter—all shown onscreen,

Mac's one disk drive {a new cartridge
type with far less fragile disks) holds
400K of information. But you can also
add another one outboard. The Image-
writer printer, while dot-matrix in
order to handle Mac's repertoire of
graphics and typography, produces
copy acceptable in even the most criti-
cal situations.

Check out the Mac and see if it
doesn't make computing fun.

Goodbye, and call FORTH

First. we just want to correct a phone
number listed in March for a computer
bulletin board devoted 1o the FORTH
language. The correct number is: (415)
538-3580.

Secondly, and finally, this is my last
Electronics Monitor.

I'm moving to a new area of the cor-
poration concemed with electronic
publishing. If you have a modem you'll
be hearing more from me soon. If not,
well, | may still be doing an occasional
piece for PM.

[t's been fun “"meeting”’ you all! M

Video Depth of Field

APERTLIRE

POPULAR MECHANICS = MAY 1984



Help your

image as well as your
bottom line.

The trucks you choose for your business say a lot about
your business. So let GMC’s good reputation add to your
reputation. GMC trucks are done right, because, after all,
we're the people who bring you nothing but trucks.

But a GMC pickup can pick up more than just your image.
It can help ﬁaur business run more efficiently by being
just the right truck for the job.

The full-size pickup on the right will handle really large
loads. Depending on the model, you can haul from 1,983
up to 5,256 pounds of whatever you're hauling. Or, when
properly equipped, it can tow up to 10,000 pounds.

If you choose the rugged 6.2 liter V-8 diesel engine as an
option, you'll have a practical pickup ideal for work
situations involving stop and go
driving.

The compact 5-15 on the left is available with 4-cylinder
or V-6 power. The 2.2 liter L4 diesel can haul up to 1,250
pounds, and the V-6 up to 1,625 pounds. Or when properly
equipped, the S-15 can tow up to 5,000 pounds.

Full-size pickup cargo beds are available in 6} and 8’
lengths. The S-15 pickup has 6’1" or 7'6" cargo beds
available,

Both versions feature tough, girder-beam, independent
front suspension, You can get optional four-wheel drive.
5-15's Insta-Trac system lets you shift from 2- to 4-wheel
drive without stopping.

Whatever you choase, a full-size C-series or compact

5-15 truck, you'll have picked right;, . _ .

a pickup that knows how to work. gﬂm";‘"&m
Hard. z Olympiad
From GMC. ===~ fr.;g'ﬂnyms

o

Same 24" trur: 5 arg gguipped w"'th engines prudu:ed uy

“-"nther GM divisions, sub'sbdlarles or affiliated companies worldwide,

See vour GMC truck dealer for details.
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New program challenges the spreadsheets

TK! Solver is a new program
from Software Arts. If the
name of that company seems
hauntingly familiar, it's proba-
bly because it helped to de-
sign the popular VisiCalc
spreadsheel program avail-
able from WVisiCorp Indeed.
until recently, Software Arts
was responsible for updating
that package sach time it was
revised

But now Software Arts has
sel oul on its own corporate
guest for the elusive grail of
software success. We think it
has an excellent chance of
vangquishing all of the many
industry and marketing obsta-
cles, the “dragons.” along the
way.

The first obstacle the potential user
of the package encounters is defining
and understanding the differences be-
tween this program and a spreadsheet.
At first, they seem very similar, Both
styles of programs will investigate
“what-if?"" situations. Once you have
entered your own mathematical defini-
tion of a problem, you use the keyboard
to change one value, and all other val-
ues dependent on that change are
automatically calculated.

Both types of programs do have
some overlap. They may both be used
for such things as solving interest rates

Two areas of the screen In TKSohver [above) are Variable
Sheet and Rule Sheet. Formulas are entered on Rule Sheet
and solved on Varlable Sheet.

and amortizing your mortgage over
and over again very quickly in order to
compare various percentages from dif-
ferent banks. Both programs may be
used to generate many different results
from one overall mathematical relation-
ship of different variables

But TK!Solver is equation-based,
while a spreadsheet is designed more
to display an equation’s variables than
the equation itself. A simple example of
figuring time as a result of speed and
distance can illustrate this point.

The equation to solve this problem
{one familiar to anyone who has been
in a road rallye) is: T=0/5, where the

When computers were bold

Absolutely stunning ammation and
graphics make Chivalry from Weekly
Reader Family Software (for the Apple
If} a treat that the whole family can
play.

The disk contains over 20 games, the
arder of play being governed by the
results of a simple board game that's
also included

While the games are far easier than
most arcade games, some, such as a
jousting game. feature the most attrac-
tive graphics we have seen in any
home video game.—N.S.

44

Title screen of Chivalry
mmﬂgrﬂhmmmmu
on the many games included.

shows some of the

time in hours is equal to the
distance in miles divided by
the car's speed in miles per
hour. No one expects a road
rallyist to have a computer
that can run TE!/Sofver in his
dashboard (at least not this
wvear), but this gives us a rela-
tionship armong the three van-
ables of ume, speed and dis-
tance to see what these pro-
grams do.

In a spreadsheet you might
have a three-column setup. At
the top of each column would
be the headings of Time,
Speed and Distance

When you set up the
spreadsheet, you would de-
fine the relation among the
columns by typing in the formula. Once
entered. the formula would not ordi-
narily be wvisible, but the effects of it
would be. Every time you entered a
new set of time or speed figures, the
distance column would show a differ-
ent result

TK!'Solver uses a different method,
The first thing you do is to type in the
formula in its usual form (T=Df3). The
formula is typed on a part of the screen
called the "Hule Sheet.” Once you
enter the formula, the letters T, Dand 5
are listed separately in a column by the
program on the top portion of the
screen which is called "The Variable
Sheet.” Next to them you can enter
what they mean, and any other memo-
ry-jogging comment.

Now, on the Variable Sheet, you just
fill in the blanks next to the variables.
When wou hit the exclamation-point
key, the program automatically solves
for any variables left blank; it can figure
from what you have filled in,

You may have 20 layers of equations
with over a hundred wvariables, but
TK!Solver never gets confused over
which way to solve for a missing vari-
able.

Next tme you reach for a spread-
sheet, maybe you should investigate
TK!Solver, which is now available for
the IBM PC and the Apple lle (requires
at least 128BK)—N.5
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in the great outdoors. With a
complete line of lightweight, |
portable generators from 500 engine. An advance
to BOO watts. Each is really easy  system that warns w
to operate. Just turn it on, pull level gets too
rd and you're off and

running.

Honda generators are ideal
for lighting up a campsite, charg-
ing the boat battery, powering

o1 an i S0 1581 Amsgriczes onds Bodor Co  inc F

oS e T

arts. And a USDA
rk arrestor muffler
so it can even be used in
National Parks.
So if you're looking tor the
best generator to fit your outdoor
s, size up a Honda.




Now, maintaining a lean waistline

doesn't have to be a full-time occupation.

Spartan diets aren't fun.

And ordinary exercises like run-
ning and tennis don't do much either.
Because no matter how hard they work
your arms, legs and lungs they just
don't challenge the abdominal muscles.

A trim waist without sacrifice.

Finally, there's a quick, efhcient
way 10 have the lean, ?th stomach you
want—thanks to an extraordinary in-
vention from Mautilus: the new home
Abdominal Machine. An engineerin,
triumph so powerful it tones and lig%i
ens vour mid-section in less thar 10
minutes a day. Applying the same ad-
vanced principles to abdominal exer-
cise that have made all Nautilus body
conditioning equipment legendaryv—
variable resistance,

Variable resistance.
The key to fast progress.

Fixed ‘.n'l;;h!.\, like barbells, are
limited in their ability to exercise mus-
cles. Why? Because the structure o
every muscle is unique, and each one
has different capacities at differem
wints in contraction, { For ex; !nl|'r|'.., the
l‘liu:vp.\- can lift more weight near full
contraction than when extended.) In
sractice, this means that the amount of
}:ud weight you can lift is limited by
the muscles’ weakest point. So barbells
light enough to lift with reasonable

effort aren't heavy enough to work the
strongest parts of vour muscles.

Mautilus overcomes this limitation
with a simple, brilliant invention: the
cam. The cam's genius is that it auto-
matically varies the amount of weight
(or resistance) you work against, chal-
lenging a muscle at every point in its
contraction, The harder one part of a
muscle can work, the more resistance a
Mautilus cam gives it—through its en-
tire range of movement. And without the
danger of strain or injury.

e new Nautilus Abdominal Ma-

chine uses the same principle to tighten
vour stomach. And does so with such ef-

hiciency you'll start to feel results in only

one or two workouts.

You literally see results in a few
short weeks. No other form of exercise
even comes close,

Five minutes of

Nautilus versus I vl 2k
an hour of situps. g &

Everyone con- Ij

siders doing situps
b o
[
‘q@ o

or leg-lifts, If vou've 4

ever tricd doing

them regularly, vou
already know what
a grueling exercise
in futility they are.
Worse v, increas- - -.I_

ing the numberof /%y
repetitions is wast- g
M

ing even mote of CRG HC i |

<" The Mautiius cam
|m“mbl|ng a deap seqa
nautilus shell) works your
muscies in a way normal

Nautilus brings
fastestwaytoatri

I,

vour time. And the reason is not readily
apparent: situps and leg-lifts never
work vour abdominals 1o capacity be-
cause it's actually the hip llexor muscles
that are doing most of the work. And
since resistance is limited to the weight
of the upper body alone—it would take
a torturous number of repetitions to
noticeably increase your abdominal
strength.
autilus exercise is totally differ-
ent. The Abdominal Machine is pre-
cisely engineered to completely isolate
and work vour abdominals. This is exer-
cise that leaves you elated instead of
exhausted.
Sitting on the comfortable, padded
seat, you begin vour workout by push-
ing the movement arm forward and
down, as far as possible. As your ab-
dominals contract vou feel an invig-
orating warmth; pause a moment
and slowly raise back up (releasing
vet still pressing against the ma-
chine's resistance), You get mwice
the workout, strengthening vour
muscles on both the forward and

ok back strokes. This positive/neg.

ative resistance is essential to bal-
anced muscle development,

As vour strength grows,
nine tension settings [rom mild
tor strenuous let vou gradually
increase the resistance, A mus-
cle needs constant challenging
L0 remain vigorous.

Exercising on Nautilus five




home the
tight stomach.

minutes a day, three times a week is all
it takes to turn a flabby tummy intoa
tight, strong stomach.

A strong stomach—a friend to your back.
Shaped-up abdominal muscles do

a lot more good

for you than

Em T brumhlng and even a healthy
a EBc{;an,: without full, firm ab-
dominal support vour lower back is
forced to LaE:: on

rrhluru Enr.i rmore of
the job supportin
the uppcr%ud}'. 'l"ﬁis
continual strain can

you think. lead to tension and
Besides a tightness, greatly
. . e B 3
By trim ap- increasing the risk
pearance, of serious, painful
theyre es- back injuries.
sential for But stomach ex-

pood pos-

hire, ercise can fight this

o imbalance.
3 . e :
a1l e ] - With the
,.__,.-m#’- A N R, Nautilus
e Y Abdomi-

nal Ma-
chine, the
benefits to your back, in
fact, start with the first
day of exercise. Before
long, posture will im-
prove, vou |l stand taller,
tension will be lessened.
And vou'll have more

stamina,

A toned abdomen
is literally vour back's
best allv

- Famous Nautilus
| construction.
Mautilus is
known to build their
machines like bat-
tleships, And this
compact home
unil 1s mo exce
tion, The |'Iu$li:-}'
tubular steel

I'|: L}

i =II||

i

L

frame will stand up to a lifetime of en-
ergetic exercise. All contact surfaces are
cushioned with high density foam and

covered with tough, double
gauge Naugahvde. Meas-
ures 48 x 38 x 351", Weighs
150 1bs.

Minimal assembly
is required and takes less
than 5 minutes, Comes
with full instructions, exer-
cise program and 90 day
warranty. And vou don't
have to move a muscle to
own il.

The Nautilus Ab-
dominal Machine is avail-
able to you by mail with
a [ree phone call to The
Sharper Image.

Home test Nauntilus
risk-free for 30 days.

In the past 12 years Nautilus has
changed the way the world exercises.
Today, over 3 million men and women
stay in shape on Nautilus equipment—
including professional football plavers,
olympic skiers and marathon runners,
And now this legendary company
brings that w.‘aﬁh of experience into
vour home.

Best of all, vou have 30 days to try
vour Abdominal Machine, absolutely
risk-free. You must be fully satishied
with the results or simply return it for
a full refund. (Please allow 3 104 weeks
for delivery).

Call toll-free or write today 1o
order the remarkable Nautilus Abdomi-
nal Machine. And in only minutes, do
for vour stomach what diet, weights and
hours of sweat can't,

ORDER TOLL FREE

For fastest delivery, credit card holders
please call toll free. Order product

#MNT200 for the Nautilus Abdominal
Machine. Or send a check for $485 plus

55.00 delivery. CA residents add 6% tax.
ORDER TOLL FREE 24 HRS. EVERY DAY,

Overseas/Canada [(415) 344-4444

® 680 Davis Street, Dept, 8445
San Francisco, CA 94111
1584 The Sharper Image

Call tall free for car catalog of imnnevative products.



THE PM

WORKBENCH

Time-saving partition layout tool

Whether you're a professional carpen-
ter or a do-it-yourself remodeler, this
wall partition layout tool may replace
the framing square as your maost help-
ful tool. It's a simple tool designed to
aid in laying out wall studs {both mid-
dle partition and comers), sguaring
windows and doors, and scribing an-
gles, rafters and seat notches. Two piv-
ot points show layouts for 2x4, 2x6
and 2x8 walls.

The versatile tool can provide a help-
ing hand to hold a chalkline or tape
measure. It can also be used as a saw
guide for making square cuts with a cir-
cular saw.

The wall partition layout tool is made
of a lightweight,
noncorrosive  alu-
minum alloy,

[t is available
through Gomito
Distributors  Inc..
Box 38307, Sac-
ramento, Calif.
GhHE3IB. It costs
$19.95 Include
32 for postage
and handling.

A clip-on pouch
is awvailabla for
£6.69—IJ.T.

Maiker claims
this new
tool has

mare than 50 uses.

Use the partition tool to mark wall stud
locatiors on the sole plate and top plate,

An alarming book

With the burglary rate in the United
States nearing 500 per hour, more and
more homeowners are installing home
burglar alarm systems. A professional-
ly installed systemn is very expensive,
but a new book, The Compleat Watch-
dog's Guide To Installing Your Own
Home Burglar Alarm, offers an alterna-
tive, The 225-page book explains how
to design. install and customize an
effective, inexpensive home alarm sys-
tem. It's available in bookstores or by
sending $7.95 (include your state's
sales tax) to Prentice-Hall, Englewood
Cliffs, N.J. 07632.—/. T,

48

Glass-boring bit

Boring holes in glass is easy using this
diamond-coated drill bit. Unlike the
spear-point bit that requires a special
coolant and very slow rpm. this bit is
used at high speed and requires only
water as a coolant. It's at stained-glass

5tart boring the hole at an angie. Then
rotate the drill In a circular motion

until the bit cuts through the glass,

supply shops in Y-, ¥e- and Y-in.-dia.
for about $10 each. A %-in.-dia. bit is
$£14. Contact Glastar Corp. 189515
Business Center Dr,, Northridge, Calif.
91324, —HRosario Capotosto

Lincoln rocker update

The original Lincoln rocker that we
reproduced in February (Build Lin-
coln's Rocking Chair, page B0) was
reported to have been purchased by
Abe in the 1860s. Lincoln actually
bought the rocker in the 1840s while
his children were young enough to be
rocked to sleep. The walnut hardwood
and caning used to build the reproduc-
tion rocker is available by mail from
Craftsrnan Wood Service. 1735 West
Cortland Court, Addison. Il 60101,
Photos and construction were by David
J. Warren, san of long-time PM contrib-
utor David A. Warren,

More on hinging plywood

In trick No. 6 of 10 Carpentry Tricks
From A Master Craftsman (Feb. ‘B4
page 117), the main cause of a drill bit
deflecting off course is that it strikes
the dense summer-wood and slides
into the softer spring wood. ™

If pou've come Scrods & mew product with some spe-
cial faatures, lat us know about /2. Write to PM Work-
baench, Popular Mechanics, 224 Wast 57th 5., New
York, N.Y. 10078,
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Yamaha outboards.
The nitpickers pick.

In designing small outboard motors, it's tempt-
g to think small.

Yamaha resisted the temptation.

Instead, we rethought every milimeter of
every small engmne.

One major result is that our eight twin and
single cylinder outhoards —
from 2 to 30 horsepower — run
on a remarkably clean 100:1
fuel/ol mixture, instead of 50:1,
[t's the beginning of a new per-
formance standard. And the
end of blue smoke.

Qur 30, 25, 15, 9.9 and even our 2
horsepower model are loop-charged for more
efficient combustion. We put an Energy Advi-

YAMAHA MOTOR CORPORATION U.S A, 1983

sor graph on every throttle handle so you not
only run quick, vou run smart. Yamaha even

— ] includes a tool kit with

———
i ol every outboard.
o An emergency stop

switch 15 on our engines

from the 8 hp model on

up. The 4 and 5 hp Yamahas have 360° steer-
ing, plus a full gearshift. And
expect Superior corrosion
protection on all our out-
boards, from 2 horsepower
Lo 220-plus.

Soif you're a picky buyer,
maybe it's time you picked up
a Yamaha.

=

For your nearest
dealer, call

1-800-447-2882

ARDS ke




NEW
“NOW

Sander converts
to polisher

The Marshall Model 3000 sander/pol-
isher operates off a vacuum cleaner to
perform dust-free sanding, polishing
and cleaning chores. An air motor gen-
erates 18,000 oscillations per minute Lo
draw sanding dust and particles into
the vacuum. The Model 3000 can also
be used with a polishing pad to shine
awtomobiles, boats and furniture. The
unit comes with adhesive-backed abra-
sive paper, two palishing pads and an
adapter hose for $39.95 postpaid. To
place orders or 10 obtain more informa-
tion, comact Marshall Electronics Inc.,
5425 West Fargo Ave., Skokie [l
BOOTT.

Ceiling fan for low ceilings

Hunter introduces a low-profile. flush-mounted ceiling fan
for use in rooms with ceilings 8 ft. or lower. The fan fea-
tures a three-speed, reversible motor, solid wood blades
and a metal motor housing. Finishes are available in bright
brass and antique brass, The fan sells for about $185. For
more information, contact Hunter Fans, Robbins and Myers
Inc., Box 14775, Memphis, Tenn. 38114.

Quick mixer

Johnson's Industrial Sup-
ply Co., 1941 Karlin Dr.,
St. Louwis, Mo. 63131,
manufactures Jisco au-
ger-type mixers. Use the
mixers in a drill o mix
paint, joint compound,
epoxies and more,
They're available in paint
and hardware stores in
two sizes: 15 in. ($6.95)
for mixing 1- and 2-gal.
cans and 24 in. ($11.95)
for mixing 5-gal. cans
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Insta-Pump, a compact utility pump. is offered by Omni
Corp.. Box 305, South Holland. lll. 60473. The Insta-Pump
is designed to handle small flooding and water remaoval
problems faced by homeowners, campers and boaters. It's
available at home centers in three models: rechargeable
(shown. 340). electric ($39) and 12-v. battery-operated
($38). For more information. contact the manufacturer,

A new glue

Elmer's new 5tix-All adhesive is
claimed to bond to almost every-
thing—excep! skin. Stix-All is a gener-
al-purpose glue that works on a wide
variety of porous and nonporous
materials. such as wood, ceramic.
glass, plastic, concrete, metals, leather,
canvas and other fabrics, according to
the maker. It dries clear and is resistant
to water, heat and cold. A 1-ounce tuhe
costs about 83, For details, contact Bor-
den Inc., 180 East Broad 51, Columbius,
Ohio 43215.



COMPARED TO CHEVY $-10 LONG BED,
THE COMPETITION COMES UP SHORT.

Chevy 5-10 Long Bed is almost 5 inches longer—and wider

—than Ford Hanger And it's longer than Nissan and
Toyota, too.

Revolutionary 4x4. Available Insta-Trac lets you shift
from freewheeling 2WD to 4WD High and back at any
speed. You can't do that with Ford or the imports.

Gas grBEBure shocks available. Delco/Bilstein gas shocks,

standard with the optional off-road 4x4 package, are
designed to fine-tune themselves for amazing traction oft-
road and a highway ride so smooth you may forget you're
driving a truck. Gas shocks are a factory-installed option
Ford and the imports don't offer.

Longer box. And a whole lot more. S-10 Long Bed.

lv.

., iy :

aj "".. '.I"'
Hevalutionary Bilstenn %
4x4 [nsta-Trac gas shocks

Let's get it together. .. buckle up
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A new trestle made of timber.

75 YEARS AGO: May 1

New logging trestie
The cover illustration
shows a logging rain
rounding a trestle 150 ft
high on a logging line near
the Columbia River in
Washington. The train is
composed of 25 heavily
loaded cars drawn by a
light locomotive of only 57
tons' weight., The road is
but 19 miles long and the
train makes two round trips
a day. The construction of
so high a trestle. of tim-
bers, and built on a curve,
makes a beautiful but diffi-
cult piece of engineering
work.

-
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silent shooting

The device known as the
“silencer,” with which Hi-
ram P, Maxim has suc-
ceeded in making all ordi-
nary firearms practically
noiseless, appears to be
nothing more intricate than
a small section of highly
polished gaspipe.

50 YEARS AGO: May 1934

Coal and oil

The essential feature of a
new process of burming
coal and il together . . . is
the retort in which the oil
changes into gas. The re-
tort is arranged around the
fire box. the oil being in-
jected into it from the front
by a jet of steam.

SOUND GHOSTS HMALINT SPEED FLYERS

POPULAR

MECHANICS

Flies like a bee

Pulsating wings oscillated
by a ten-horsepower motor
are o propel a 2,200-
pound plane of unusual de-
sign being built by Dr. Ray-
mond Nimfuhr, Austrian
scientist. The craft, a metal
frame about thirty-eight
feet long with two large
forward wings thirteen feet
long and two smaller rear
ones ten feet long, has nei-
ther a screw propeller nor
a rudder. The under side of
the wings is caused to pul-
gate like the wings of a
bee. Small wings serve as
propellers.

Jumping for fun

If you've run out of recre-
ational activity that gives
vou a real kick. or even o
you're merely interested in
increasing your self-confi-
dence, it's time you tried
sky diving, America’s new-
est. fastest-growing sport
How does it feel to dive in
the sky? Your most vivid
impression is one of sud-
den silence. the noise of
the plane having died away
and sound on the ground
not yet within earshot. Ma-
nipulating the control rings,
you hope to land at least a
respectable distance from
the designated spot.

A Lk e Sl 4 5 o o L AN o 2o
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No sparkplugs

An oil-fueled engine of the
Piesel type (for futuristic
car shown above) has no
cylinder heads, camshafts
pr crankshafts. The horizon-
gl pistons are fired by a
new sparkless source—the
heat of compression from
ppposing valves

PM owners report

The owners of Larks
{above) are a happy bunch.
although overall they are
not quite so well pleased as
Rambler owners. With Stu-
debaker, the VB owners are
happiest. Those few who
do rate the Lark poor (2.7
percent} are six-cylinder
owners. A small percent-
age (1.6 percent) men-
tioned poor workmanship.

Counting the words
How many words can be
written with the ink re-
maining in the latest foun-
tain pen can be determined
by a glance at a "waord
gauge’”’ engraved on the
transparent ink section of
the barrel. The scale goes
up to 7.000 words.

25 YEARS AGO: May 1959

Sait of the sea

[n & dozen United States
shore and inland laborato-
ries, the salty water from

- our seas and brackish wells

is being evaporated by the
sun's free energy under
endless rows of plastic
tents designed to pluck
maolecules of pure water
from a sluggish stream of
brine. In stll more labs,
ocean water is being frozen
in refrigerators that wash
the salty brash from ice
Reason: To help banish the
looming specter of a na-
tional water shortage. Last
year, industry gulped 77
billion gallons a day. ™
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NTS Home Training...KEEPING PACE
WITH TOMORROW' STECHNOLDG

-.._:-——-_-‘

3. NTS/HEATH TV RECEIVER. This advanced
“Z Chassis” is a "Smart Set” with capabilities
beyond anything previously available. It opens a
new era in Video set design. Has Quartz Control-
ed Tuning, 178 Channel Capacity. Remote Ant-
enna Switch Accessory for Cable, Video, Games,
and more. Course covers servicing, trouble-
shooting, Digital and Analog Circuits.

4. AUTO MECHANICS is a technical field which
requires an increasing knowledge of electrical
systems and test equipment. NTS offers three
programs with a new selection of tool and test
instruments. Learn engine diagnosis, motor over-
haul, transmissions, Diesel engines and more.

5. AIR CONDITIONING, REFRIGERATION,
SOLAR HEATING. Equip yourself for opportuni-
ties in this essential industry. Learn servicing of
commercial, industrial, and residential heating
and cooling equipment. Course includes Hermetic
Unit Analyzer, Leak Detector, other valuable

tools and test instruments.

NTS invites you to explore the
world of technology with these
training programs in many
fields. Courses include state-of-
the-art equipment, and lesson-
texts to make your hands-on
training exciting and down-to-
earth practical.

1. HERO 1. This remarkable computer-controlled
robot is included in two courses. Learn Robotic
Fundamentals, Electrical, Pneumatic and
Hydraulic power as well as Servomechanisms,
Speech Synthesis, and Robotic Programming.
Hero 1 is complete with arm, gripper, and Speech
Synthesis Board. Courses also cover fundamentals
of Micro-processor Control, Robotic Programming,
and Interfacing.

2. NTS/HEATH HNB8SA MICROCOMPUTER.

offered in basic and advanced courses, is a state-of-
the-art unit with Floppy Disc Drive, 48K Memory
on Board, and other outstanding features. Courses

6. HOME APPLIANCES. Courses cover mainte-
nance and repair of washers, ranges, dryers, and
other large and small appliances. Training equip-
ment includes NTS Circuit Trainer, plus a

teach troubleshooting skills, understanding of
micro-processors, digital systems, and a brief
introduction to programming.

Multimeter and hand tools.

----------.-----------------------------‘

NATIONAL TECHNICAL SCHOOLS Dupt. 201-054
4000 South Figueroa Street, Los Angeles, CA 30037

Please send FREE color catalog on course checked balow;

O Robotics O Computer Electronics
O Digital Electronics O Video Technology
O Auto Mechanics O Home Appliances

O Air Conditioning / Solar Heating

Use the mall-in card or fill out and mail the coupon. Indicate
the field of your choice. {One, only please.) FREE full color
catalog will be senl to you by return mail.

NO OBLIGATION ND SALESMAN WILL CALL

Mame

Addiass

Apt
Slate

O Check if interestad in G.1. information.
OCheck if interested ONLY in classroom training in Los Angeles

L-h----------*--.-.ﬂ—'-ﬂﬂ -----------------

NATII_%NAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

4000 So. Figueroa 5t., Los Angeles, CA 90037

City
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BER)REYbU Blmn'lbu
'SHOULD KNOW EVERY TRICK IN THE BOOK.

This book s on passive solar bomes. Handsome,
comfortable homes where many owners report
savings on heating ranging from 40 to 80 percent
compared to traditional bomes.

No matter where you live, find out how you
can design your next home to use free energy
from the sun. Send $1.00 to PPG Industries—
America’s leading glass maker— for your 40- ‘Mge
Sfull-color copy of “Living with the Sun." Writ
PPG Industries, Inc., Dept. PM 254, One PPG
Place. Pittsburgh, PA 15272,

Pests R Gone-
with Decimate

Ants, rats, mice, roaches, f(leas, bats,
spiders, etc. elc. What a pain they can be!
You can lumigate them, poison them, trap
them, etc. But whal do you do with those
dead and unsightly things? And those
poisons can be harmiul to humans and
pels. Bentley's knows a better way!
DECIMATE delivers an ultrasonic sound
that cannot be heard by humans or pets, [t
& completely harmless. But it is another
story to all those pests and varmints. |t
drives them looney! DECIMATE causes
them extreme discomfort and pain. Would
you take this kind of treatment? Heck no.
And neither will they. In just a few weeks
all those pesis and varmints just leave and
never come back

Just plug the EPA and UL approved
DECIMATE 500C (the biggest unit) into
any AC outlet and in a few short weeks
those pests will be gone forever. (Bewars -
of uniis ol low intensity and constant
frequency). DECIMATE sweeps two levels
from 25,000 to 65,000 kHz in each cycle. It
protects 3.500 ft.< or 25,000 f1.° It uses less
than 5 watts of power, DECIMATE, the
pionear in ultrasound pest control, has rid
tens of thousands of homes and plants of
pests. One year limited manufacturers
warranty. Try it free for 60 days and if you are
not 100% satisfied return it for a prompt
refund.

i P s

i

ORDER TOLL FREE
1-800-227-3800 EXT. 37

24 hours, T days & weel, all 50 states including
Hawail, Alasks, Puerio Rico and Virgin Islands.

For fas! sarvice major credit card holders ask for
exfansion 37, BE7, for Decimate
500C or send check for 560 $2.95 for
delivery. Calformia residents 6% sales lax.

Bentley's
FOR EI-E'f'TEFl LIVING™

735 Burnett Ave, Bos 31448,
San Francesco, CA 94131

HINTS
FROM
READERS

Wire ties in the shop

A large pill bottle filled with colored
wire ties is helpful for binding wires or
keeping parts together. The ties are
also useful to color code machine parts
for later identification, and o secure
plastic bags of small parts.

— Walter E. Burton

An old paintbrush is useful as a small
scrub brush, Cut off the frayed bristles
within % in. of the ferrule. The remain-
ing stff bristles serve as an efficient
brush for cleaning tight areas of small
motors and other equipment.

—Louis Hochman

Before laying tile on a basement slab,
check for moisture. Make a Ve-in.-thick
X 3-in.-dia, circle of caulk. Pour 4 tea-
spoon of calcium chloride in the center
and cover with glass. Any moisture will
dissolve the substance and will appear
on the glass. —Ed See

£ POPULAR MECHANICS = MAY |984



STAINLESS STEEL 3600

NOT A MIRACLE

VITA-MIX" just Goob ENGINEERING

Drink the FIBER
Make TOTAL JUICE

Vita-Mix® uses a patented

Someday other kitchen appli-
ances may be able to juice
without waste, cook without
burning, freeze instant ice
cream, grind wheat, mix and

impact (blade reversal) method

to juice whole fruits and

knead bread dough in 3
minutes. As of now, only

Vita-Mix® can do these things
, grate, puree,
ind meat, whip, make nut
utters, mix cakes, make baby
food, prepare special diets, chop
and liquefy. One
powerful stainless steel compact
unit—no attachments needed—
takes only 8%4"'x11" counter space.

as well as cho

ice, blen

Grind any Grain!
MAKE BREAD!

Grind whole kernel wheat into cereal
MIX and
DOUGH all
in one simple three-minute operation,

or flour and immediatel
KNEAD it into BRE

with precious vitamin oils
and fiber retained.

[€srind

L_I' laski )

Make
your
own

Yogurt
B}' cup or

g on —
ave money!

FHﬁE with each Vita-Mix*!

A big 128-page recipe and
instruction book and enough
wheat for vour first loaf o
bread! Also our low fat, low
cholesterol, low sugar, low
salt recipes based on Pritikin
guidelines,

CHECK THESE FE&TURES

® Safe Stainless Steel Construction

¢ Standard 115 Volt Grounded Outlet
|also availeble 220/240 volt)

* Call About Unbelievable 5-vear
Warranty!

» U.S.A. (Since 1921) Nationwide
Service

*# Self-Cleaning

* Super Power Motor

= UL Listed - Heavy E}El:!?' Quality

» Satisfaction Guaran

Iee
U peguom

vegetables. It does not separate
and discard the fiber (pulp,
vitamins, etc.) from the liquid
juice like old-style strainer type

juice extractors.
U.S. Dept. of Agriculture Handbook #8:

exiracled  pewl and

juce only” _ everything’
LEMONS (Vit. C) 90 mg. 346 mg
DRANGEST (Vit. C) 109 mg. 319 mg
APPLES (Vit. A) 160 LU 380 LU,
*Per pound of frust tFresh ripe Valencias

COOK By Impact—

Impossible to burn, scorch, or lump
gravies, sauces, puddings. snu%s.

Save vitamins destroyed
excessive heat.

Freeze ICE CREAM—

instantly . . . without
artificial color or filler.

Vita-Mix® Owners Say. . .

“Now that I have a Vita-Mix,

I know that I've got the best there is
and [ will never be without it.”

H. C.,, Long Beach, Ca.

"Super Machine! Unbelievable! Never
has making bread been so easy!”
B. E., Chandler, Az.

“A very good machine for retirees
to save on cost of living expenses.”
G. M. T.. Long Beach. Ca.

“This machine has been a time
saver and a [ife saver. I love hav-
ing control over what and how my

foods are made.”
Mrs. M. W., Van Nuys, Ca.

NOTICE: Call right now and you
will receive a special discount
coupon worth additional savings off
our sale price. Call or send in the
coupon for details.

Dial Our Name:
1-BO0-VeleT-AeMe]eX [8458-2649)

SEND COUPON TODAY
Vita-Mix Corporation = Dept. PMC 0584
8615 Usher Road * Cleveland, Ohio 44138

Or DIAL OUR 's.AMF TOLL FREE
1-800-Vel=T-AsMeleX

(1-800-848-2649)

We will RUSH TO YOU A GIANT FOLDER giving the complete, exclusive details. . .
plus WHERE TO BUY information. . .and SPECIAL PRICE.

Phone { }

Address

R




ST/O/P

— STatistical

__Operations
Processor

ESCORT find radar
before radar finds you

Yuu may have been a passenger in a car
equipped with a radar detector. Unless the
detector was an ESCORT, you probably
came away unimpressed

A Good Idea, But...

The fact is, most radar detectors create
more problems than they solve. They buzz
and beep for no reason. And when they do
pick up radar you're close enough to see
the patrol car. But not all detectors are created
equal

Does it work?

Listen to the experts. When Car and
Driver magazine first tested ESCORT, they
said “You will be pleased to know that the
radar detector concept has finally lived up to
its promise...once you try the ESCORT, all
the rest seam a bit primitive.’ Their most
recent test adds “All things considered, the
ESCORT is tha besl piece of electronic pro-
tection on the market

Red Alert

Other detectors simply sound an alarm
You have to go on full alert, because you
don't have enough information. How close is
the radar? Just over the hill, or a mile away?
Is it ahead or behind? X band or the insidious
K band?

And how is it being used? “Instant-On”
from a stationary trap? A moving radar unit
approaching rapidly from ahead? You have
o way of knowing.

Advantage ESCORT

Upon radar contact, ESCORT's alert lamp
responds and the analog meter shows radar
signal strength. At the same time, you will
hear an audio warning—pulsing slowly when
the radar is weak. quicker as it strengthens,
then constant as you approach the radar unit.

ESCORT even uses a separate waming
tone for each radar band. “Beep” for X band,
amore urgent "brap” for K band because you
have less time to act.

Quite simply, ESCORT tells you every-
thing you need to know about radar
encounters.

Informed Source

Ancther problem with most detectors is
false alarms. They sound off so often you're
never sure if it's radar or something else.
Most frequently they're set off by “poliuting”
radar detectors, cheap imporis so carelessly
designed they actually transmit on radar fre-
guencies. These “polluters™ can set off an
ordinary detector up to a mile away.

But not ESCORT. Qur special ST/O/P™
(STatistical Operations Processor) circuitry
recognizes and rejects these spurious signals.
With ST/O/P ESCORT does not report on
fellow travelers.

Only on radar.

User Friendly

And when the waming does come, it's in
a friendly voice. The audible waming is the
same frequency used for Morse code (1024
Hz). And a fully adjustable volume control lets
you set the level—ESCORT can cutthrough a
Ferrari's interior noise, or leave a resting
passenger undisturbed. Even the alert lamp
is carefully thought out. It's bright enough to
be seen in direct sunlight, but is automatically
dimmed during nighttime operation.

A quick glance at the red LED assures
you that ESCORT iz on, and a City/Highway
swilch optimizes performance to either con-
dition. All of this packaged in a low-profile
aluminum case only 1% inches high and 5%
inches wide so you can have it, but not flaunt it.

The Bottom Line

It's easy to try ESCORT at no risk. Just
dial our foll-iree number, we're only a parcel
delivery away. Take the first 30 days as a test.
If you're not absolutely satisfied, we'll refund
your purchase and pay returmn postage. We
also back ESCORT with a full one-year limited
warranty on parts and labor.

Let ESCORT find radar for you.

Order Today

By Phone: Call us toll free. A member of
our sales staff will be glad to answer any
questions and take your oroer (Please have
your Visa or MasterCard at hand when you cali),

CALL TOLL FREE. . . . B00O-543-1608
INOHIOCALL....... 800-582-2606

By Mail: We'll nead to know your name, and
street address, daytime phone number, and how
many ESCORTS you want. Please enclose a
check, money order, or the card number and
eupiration date from your Visa or MasterCard,

ESCORT.. .$245.00
Ohio remdarrts ar.id 113 -I-E aulaa tax.

Speedy Delivery
It you order with a bank check, money order,
credit card, or wire transfer, your order is proc-
essed for shipment immediately. Personal or
company checks require an additional 18 days.

ESCORT

RADAR WARNING RECEIVER

Cincinnati Microwave
Department 568

One Microwave FPlaza
Cincinnati, Ohio 45242-9502

Tume in - Talkback with Jerry Gabein. Americas new wsikly saledlitg call-in comedy talk show Sunday evenings on public radio stations. Check ocal lishngs.



Here’'s an addition that
will put more precision
in your lathe work.

TEXT AND PHOTOGRAPHS
BY WALTER E. BURTON

ost smaller home workshop
lathes don't have the intricate
toolpost adjustments found on larger,
more expensive machines. This makes
it difficult to position the tool-bit pre-
cisely. Often, metal shims are used to
align the tool hit with the workpiece—a
tedious chore. But this adjustable tool-
post will reduce setup time and in-
crease the precision of your lathe work.
Begin by milling the adjusting ring
{part E in the materials list) from a %4-
in.-dia. pipe cap. Caution: Always wear
eye protection when working with a
lathe. Screw the cap onto a short sec-
tion of pipe, clamp the pipe in the lathe
chuck and machine the pipe cap as
shown, Mill a Yw-in.-deep recess in the
cap’s top inside edge to accept disc F.
Next, make the base plate (A) from a
2-in.-dia. steel washer. Enlarge the
washer center hole on the lathe, then
thread it with a %-in. pipe tap. Now
tightly serew a ¥4-in.-dia. nipple (B} into
the base plate, leaving about % in. of
thread protruding from the top surface.
Cut off the unthreaded portion of the
nipple flush with the base plate under-
side. Machine a recess into the bottom
inside edge of the threaded stud B for
holding disc C.
Drill a Ye-in.-dia. hole in the base
plate for a brass rivet (D). The rivet

MATERIALS LIST—LATHE TOOLPOST

Key No. Size and descripdon [use)

2 <lia. sweel washer (basa plate)

Y dia. ® W47 nipple end (stud)

Ba-din. ¥ " stesl disc

e -dia ¥ "ie" brags mlvel [pll.'l]

W dia pipe cap (adjusting ring)

1% =-clia, = “&" seal disc

1 = 1 ® 14" steal bar (tool-holding
block)

Y -dia. seel washer

10-32 = 2%%" rh machine bol, nut and
washer

Bag x 34 x 17 aluminum {ghim)

A% = 1%" spring brass (clip)

La" Ho. 2 th machine screw

La-20 * %7 hollow-head setscrow

*Approamate diameters. cut discs to fit respec-

Live recesses

=I ommgnoe
o ek
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Mouwnt the toolpost securely to the T-slot In
the lathe cross slide. the hexnut to
lock the toolpost in place. Tool bit i held in
position by two setscrews.,

projects into the T-slot of the lathe cross
slide to prevent the toolpost from turm-
ing when adjustments are made.

Mext, cut the tool-holding block {(G)
from 1 * 1-in. metal bar stock. Then
mill a ¥ * '%-in. tool-bit channel as
shown. Drill a ¥e-in.~dia. hole through
the center of block G for the locking bolt
{I). Then drill and tap the two holes for
the setscrews (M).

To use, mount the toolpost onto the
lathe cross slide with the locking bolt
head and washer (H) in the cross slide’s
T-slot. Turn the adjusting ring to raise
or lower the tool bit, then tighten the
hexnut. Finally, make the clip-on shim
for use with narrow ‘4-in. tool bits. PM

Use a hex-key wrench to the two
setscrews that hold the tool bit in place.
Install the clip-on shim [shown In the fore-
ground] under the bit when needed.

Bem“dmlnm&mmalpﬂhﬂﬂ
scoring notches In usting ring.
rq:htn::um'hwrmﬂnu% n. apart pro-

RECESSTO
ACCEPT DISCF -

ADJUSTABLE LATHE TOOLPOST

Ie"-DIA. HOLE
&

SHIM SECTIOMNAL

COUNTERSINE, DRILL
AND TAP TO ACCEPT
SCREW L {2 REQD)

THREAD
TO ACCEPT
PART B

CLIT WASHER
TO FIT T-5LOT
IN LATHE CROSS
SLADE

ERL
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SAVE MONEY ON SUPERB

QUARTZ CLOCK MOVEMENTS!

® EXTREMELY RELIABLE

@ HIGHLY DEPENDABLE

©® LOW WHOLESALE PRICES
® FAST DELIVERY

Dimensions 2 13/16" X 2 13/16" X 5/8" M 88

MADE BY THE WORLD’S LARGEST PRODUCER OF QUARTZ

TIME PIECES. THE SAME MOVEMENT IS FOUND IN BRAND

NAME CLOCKS RETAILING OVER $100.00. IT CARRIES
A FuLL TWO YEAR GUARANTEE!

FRICES INCLUDE HOUR AND MINUTE HANDS, ADD 25{ FOR SECOND HANDS,
4
QUANTITY 1-2 329 10-24 25 50 100 500

$8.00 | $6.00 $4.75 | $4.00 $3.25 | $3.00

NEW CATALOG

55 PAGES OF CLOCK
MOVEMENTS, DIALS,
"l ACCESSORIES, HANDS,
W'| TOOLS, AND MORE!

i CATALDG #184 $1.00 &% .

SAVE $5.00 ON DEAL #P20!

QUARTZ CLOCK
MOVEMENT

$3.75

HOW YOU CAN
MAKE BATTERY
OPERATED CLOCKS...
EASILY. By Chariie Plumb
64 Pages - Fully Illustrated

Book #190 $6.95

YOU GET — ONE M88 MOVEMENT $8.00
ONE BOOK #190 $6.95
FRE'E OME SET SELF ADHESIVE
DS! CLOCK NUMERALS $1.00
H j’;N ONE CATALOG #184 $1.00
SPECIAL PRICE $11.95! $16.95 VALUE

THIS KIT CONTAINS EVERYTHING YOU NEED TO MAKE A CLOCK EXCEPT -
THE FACE WHICH CAN BE MADE OUT OF ANY PIECE OF FLAT MATERIAL.
YOU CAN MAKE A COMPLETE CLOCK IN MINUTES!

ORDER TODAY FOR ONLY $11.95

FROM

HINTS
READERS

Salvaging sandpaper scraps

Scraps from sandpaper trimmed to fit a
holder can be salvaged by gluing them
to flat or odd-shaped sticks. These tools
are useful for sanding irregularly

| shaped workpieces and for reaching

into small areas. Here, a sandpaper-
coated Popsicle stick is being used.
Parts for a square abrasive stick are at
right — Walter E. Burton

Keep sockets organized in your car
trunk or toolbox. Load them on a wire
and twist the ends together. For metric
and English sockets, label them on sep-
arate wires for identification.
—George A. Maverchak

Aluminum plant tags

R —TH TOOL CATALOG #835H
Lﬂu & - OVER 250 PAGES OF PRECISION TOOLS AND SUPPLIES USED
I._-_* a_ e BY JEWELERS, WATCHMAKERS, CLOCKMAKERS AND OTHER
| e ’ { CRAFTSMEN.
E : [ {Refundable With
|y CATALOG #835H $4.00 Grger Over $25.00)
PLEASE RUSH THE FOLLOWING ITEMS:
)
Oyidvmss WE ACCEPT vVISA AND
City State Zip MASTERCARD FOR
CRDERS OVER $26.00
Deal #PC 20 @ $11.95 I send Catalog #184
— _MBBMovements @ ___ = £1.00 enclosed.
Postage & Handling 52.00 [0 send Catalog #835H
Total Enclosad — £4.00 anclosed.

P.O. BOX 2347
CRAWER L TELEPHONE:

CINCINMATI, OH 45207 (513) 241-TOT73

Cas-KezrCo.

Clocks

Clock Movements | Supplies /| Tools and Equipment
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Make weatherproof tags for labeling
seedbeds from empty beer and soft
drink cans, Cut the tags with tin snips;
make tie holes with a paper punch.
Place the tags on a pile of paper nap-
kins and incise letters with a ballpoint
pen.—0. W. Roberts
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California Millionaire Wants
To Share The Wealth

You think times are tough and you've got prob-
bems?

Well, | remember when a bank turned me down lor
a 3200 loan. Mow | lend money (o the bank — Cer-
tificates of Deposit a1 $100,000 a crack.

I remember the day a car dealer got a litile nervous
because | was a couple of months behind in my
paymenis — and repossessed my car. Mow | own 8
Rolls Rovee. | paid for it in full — with cash.

I remembeer the day my wife phoned me. crying,
because the landlord had shown up at the house, de-
manding his ren1 — and we didn't have ihe money 1o
pay it.

Mow we own five homes, Two are on the oceanfron
in California (I use one as my office). Ome is a
lakefront “'cabin' in Washington (that's where we
spend the whole summer — loafing, Tishing, swim-
ming, and sailing). One s a condominium on & sunny
beach in Menico. And one is snuggled right on the best
beach of the best sland in Hawaii — Maui.

Right now 1 could sell all this property, pay off the
mortgages, and — withouwt touching any of my other
invesiments — walk away with over $750,000 in cash.
But | don™ wam to sell, because | don's think of my
homes as “investments.” I've got other real estaie —
and socks, bonds, and cash in the bank = for that.

I remember when [ lost my job. Because [ was head
over heels in debi, my kawyer told me the only thing |
could do was declare bankrupicy. He was wrong. |
paid off every dime.

Mow, | have a million dollar line of credit; but 1 sl
don't have a job. Instead, | get up every weekday
morning and decide whether | want to go to work or
not. Sometimes [ do — for 3 or 6 hours. But about
half the time, | decide to read, go for a walk, sail my
boat, swim, or ride my bike.

I know what it"s like to be broke. And | know what
it's like to have everything you want. And | know that
you — like me — can decide which one it's going o
e It's really as easy &5 that. That's why [ call ot " The
Lazy Man's Way to Riches.""

S0 I'm going 1o ask you io send me something |
don’t need: money. Ten dollars 10 be exact, Why?
Because | want you (o pay attention. And 1 figure that
if you've got $10 Invested, you'll look over what [ send
you and decide whether 1o send it back. . .or keep i,
And | don't wanl you 10 keep it unless you agree (ha
it’s warth at beast 3 hundred times what vou invested.

Is the material **worth® 5107 No — if you think of
it a5 paper and ink. But that's mot what I'm selling.

FRODOF!
Doa’l lake my word for ji. These ane evcerpls from or-
thches in mewipapers and magazines:

He amly works hall 1he vear in his sunning office on
California’s Swnset Beach, and even when he's there he
pils in short howrs. . 06 oher words, Joe Karbo i
the pronolype lor . . . *“The Lary Man's Way 10 Riches, "'

loe dots more (han dwell on personal probbems; e
salves them. .

Whach is @ nice change: Karbo almost went hankrup
bk in 62 .

Beoatien Hernkd - Amaericun:

The book has drawn hundreds of letiers from persons
wha have profied by ir. . .

Laos Angeies Herald-Examiner:

*“Gaaing broke was the best thing rhad ever happemed
o me,"” explains Joe Karbo who wend from one
Bussness (rowbie 1o 8 million-doilar businewt foriune . .
Forhes:

Afier bouncing around show biz, sdvemising, and
real etate. he made his fonume. . 5250000,

Momer Making Opportun e

Maybe Joe Karbo has the secret. Dan't {nu think ynu
wwe it 1o yoursell so find our whai it o &8l abowr?, | ©
Jjust finished it — amd I'm ofT on & vacation mysell. Gel
Ihe sdea?

Lang Brach Endependent:

Hie's programmed the path to riches for the laey man
The Kamsas CHy Star:

He prints szasements bike Mo people are 100 busy
earning @ lwing 1o make any money." He showld have
added that 100 many people rhese days are 1o0 busy
carning & livmg to do any living.

What | am selling is information. Maore information
than | give when I'm paid 31000 as a guest speaker.
More information than | give in a one-hour consulia-
tion for $300.

But wou're really not risking amprhing. Because
firsi, 1 don't want you 1o send me any money — at
least none that | can use. Lnstead, as a 1oken of your
sncerity, send in your check or money order and
pasidare it Tor siv weeks from Loday. You see, it's not
really money because it°s not negotiable — hesides, 1
won 't even touch it for six weeks anyway.

In this way you'll have pleniy of time 10 receive my
material, look it over, try it out and prove 1o yoursell
that everything | am tetling you is true.

I know what you're thinking: ““He goi rich telling
people how 1o get rich."" The iruth is — and this is
very important — Lhe year before I shared ““The Lazy
Man's Way 1o Riches," my net income was $216,646,
And what I'll send you tells just how | made that kind
of money. . working “‘part time*'. . .8 few hours a
day. . .about B months aul of the year.

It diovesn’t require “‘education.” I'm a high school
graduate.

It doesn't require “capatal.'” Remember | was up to
my neck in debt when | staned.

It doesn't require “'lock.” 1've had more than my
share. But I'm not promising vou that you'll make as
much money as | have., And you may do better. | per-
sonally know one man who used these principles,
worked hard, and made |1 million dollars in 8 vears.
Bui money isn'1 everything.

It dossn't require “‘talent.’’ Just enough brains to
know what to look for. And 'l tell yvou thar.

It doesn't reguire ““vouth.” Ome woman | worked
with is over T0. She's travelled the world over, making
all the money she needs, doing only what | taught her.

It doesn't require “experience.”” A widow in Chicago
has been averaging 325,000 4 year Tor the past 5 years,
wsing my methods.

What does it require? Belief. Enough to take a
chance, Enough to absorb what 1"l send vou. Encugh
1o put the principies imo acvion. If you do just that —
nothing more, nothing bess — the results willl be hard 10
believe. Remember — | guaraniee it

You don’t have to give up your job. But you may
soon be making so much money that you'll be able 1o,
Once again — | guarantes i,

1 know you're skeptical. Well, here are some com-
ments from other people. {Imitials have been used 10
protect the writer's privacy, The originals are in my
files.) I'm sure that, like vou, these people didn't believe
me cither when ihey clipped the coupon. Guess they
fgured that, since | wasn't going (o deposit their checks
for six weeks, they had nothing (0 lose,

They were righi.

And here's what they gained:

‘Mmde $50,000 jusi fooling around"
“In February you sent me {for ten bucks) your Lazy
Man®s Way to Riches. Since then | have made approx-
imately 30 grand (350,000) just fooling arownd on the
basis of your advice. You see, | really am lazy —
otherwise | could have made 50 million! Thank you!™
R. McK.. Atlanta, GA
524,000 in 45 days®

‘L received $24,000.00 in the mail the lasi 45 days.
“Thanks again.”
E.G.N., Matewan, WY
From 550 1o 3565 per week
. ..when 1 sent for your (Lazy Man's Way 1o
Riches), | was delivering the L A. Times for 530 per
week .. Mow. .. | earn an average of 5565 per week,
have 37,000 im the bank and a condominium tha's
worth SE5,000,
LN, Culver City, CA
"There™s no stopping me'
“Since I've got your (Lazy Man's Way to Riches) in
July. I've started 4 companies. . .there's no stopping
me and I'm so high | need chains to keep me on the
ground.’”
M.T., Portland, OR
§$260,000 in cleven months
“Two years ago, | mailed you ten dollars in sheer
desperation for a bevter life. . One vear ago, just out
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of the blse sky, a man called and offered me a partner-
ship. . .1 grossed over 260,000 cash business in leven
menths. You are a God sent miracle to me.”’

B.F., Pascagoula, MS
57,000 in: Mive days
“‘Last Monday [ used what 1 learned on page B3 1o
make £7.000. It 1ook me all week to do i, but that™s
not had For five days' work . M.D.. Topeka, KS

What I'm saying is probably contrary to what
you've heard from your friemds, your family, vour
teachers, and maybe evervone else you know.

I can only ask you one quesiion.

How many of them are millicnaites?

S0 it's up 1o you.

Sin weeks from today, you can be nothing more
than a litile older — or you can be on your way 1o get-
ting rich. You decide.

The wisest man | ever knew told me something |
never forgot: "Most people are ton busy earming a liv
ing 1o make any money.''

Don®t take as long as | did 1o find out he was right.

'l prove it to you, if you'll send in the coupon
now, |'m ool asking vou to “'believe’” me. Just try it
1T 1"m wrong, all you've lost is & couple of minutes and
a postage stamp. Bui what if I'm right?

Some hove colled it @ Mirgcle. Some have called it
Magic. ¥You'll call it *'The Secret of the Ages. ™

Asx for me, | thank God that before he died
Mitlionaire Joe Karbo feft, for all to share, the secret
of “The Lazv Maon's Way fo Riches. ™ The obowve
stowy, which s in his own words, 5 his gifT fo pou.

Because of the nature of this apecial aflering, we
can guarantes delivery oaly to the readers of this
publication who respond within the next 10 days,

After thar date, orders will be filled on a **fira
come, first served'” basis as bang as supplies last.

To ocrder, wrile your name and address on the
coupon and send it with your $10 ioday.

Remember., the only way 10 guarantes prompe
delivery is to respond roday.

If you have any questions, you may call us a1 (714)
R9E-4357 during normal business hours. Make your
check or money order pavable to Financial Publishers.

2 )oe Karbo - 197%, 17105 Sowth Pacilic,
Sunsel Beach, CA 0742

Sworn Satement:

“On the bavs of my professional relationship as
his accountant, | certify thay M. Karbo®s net
worth is more than one million dollars.™

Stuart A, Cogan

Bank Reference:
Bank of Westninster
E231 Wesiminster Avenue
Westrminsier, CA 92683

LR B B R 0 ¥ % 3§ & & § ¥ 1 B ' B T B | B T T 0 1 | ]
Financial Publishers

17108 Sowth Paciflic, Depi. 551-H

Sunset Beach. California 90742

You may he lull of beans, but what have | got 1o
koseT Send me The Lazy Man™s Way To Riches,
Enclosed is my check or money order posidared
siy weeks from today!

IT | retuen your material — for any reason —
within that time, return my uncashed check or
money otder [0 me. On that basis, here’s my (en
dollars.

M oc g e R o
(Please Prinl Clearky)

Address

City

'S_ta!:: Lip S

SORRY — SO CODNS
Al Toegegn orders please addd 1wo dollars)

L-i--.-.-.-.-.-.---..‘-



How To Replace A Washer Drive Belt

e

frequently asked question sent to
FM's Appliance Clinic comes
from owners of Whirlpool and Sears
clothes washers: How can | replace a
broken drive belt? The first step is to
purchase a new drive belt frorm a Whirl-
pool or Sears appliance parts store. The
part is No. 95405; it costs about $6.
Then, simply follow these staps:

1. Disconnect the washer from the
electrical power supply. Also discon-
nect the water fill hoses leading to the
machine. Note: If the belt broke during
operation, remove by hand the water
left standing in the tub.

2. Tilkt the machine over onto its fromt
panel. Be certain to place a rug or pad
on the floor to protect the machine from
scratches.

3. Remove the machine’s rear ser-
vice panel.

4. Next, loosen the nut holding the
motor mounting bracket. Then slide the
maotor to the right to relieve the tension
on the balt,

5. Slip the belt off the motor pulley
and slide the motor to the left as far as
possible,

6. Now, remove the three support
braces attached to the gear case and
base plate using a Y+-in. socket.

7. Next, unscrew the two pump
mounting bolts. Then move the pump
(with the hoses connected) away from
the gear case.

8. Now, manually lift the spin sole-
noid plunger and begin turning the
main drive pulley (the large pulley on
the righthand side of the gear case).
Continue turning the main drive pulley
until the spin cam bar advances to the
end of its travel and into the spin posi-
Lion.

9. Remove the clutch spring from the
gear case.

10. Next, use a %e-in. socket to
remove the one gear case mounting
bolt that has a spacer. Remove the
spacer and then loosen the two remain-
ing gear case mounting bolts about sev-
en turms. Now, pull the gear case down
until it rests on the two loosened bolts.
Note: On machines built after 1971, use
a car battery terminal puller 2o push up
the clutch shaft to remove the spin cam
bar. On 1971 and earlier models, the
clutch shaft can be pushed up by
hand.

11. Attach the battery terminal pull-
er to the gear case cover extension
beneath the chutch shaft. Turn the pull-
er screw until the shaft roller is high
enough to clear the cam bar. Then use a
screwdriver to pry the cam from the
clutch shaft. Make certain that the
plunger hasn't dropped down into the

b

First, remowve the two pump mounting bolts,
then move pump away from the gear case.

If necessary., you can use a car battery termi-
nal puller to push out the clutch shaft.

lower slot of the spin cam bar after
turning the puller screw.

12. Loosen and remove the terminal
puller. It will be used later to replace
the clutch shaft during assembly.

13. Now, pass the bel through the
space between the clutch yoke and the
top of the clotch shaft, and then
through the area from which the spacer
was removed.

14. To install the new belt, first posi-
tion it on the four pulleys. Again, use
the battery terminal puller to push up
the clutch shaft. Make certain that the
belt is batween the clutch shaft and the
spin pulley. Then advance the cam bar
back into its original position in the slot

gear mounting bolt and
remowve the spacer [shown In right hand].

Unscrew the case

& A ;

Pass the belt between the yolee and dutch
shaft, then through open spot left by spacer.

of the clutch shaft. Note: A %ie-in.-dia.
steel ball is used with the T-bearing on
later models. Also, in some models the
clutch shaft adjusting nut is replaced
with washers. In both cases, you should
check to be certain that these parts are
in place before reassambling the gear
case.

15. Loosen and remove the terminal
puller.

16. Replace the spacer, bol and
clutch spring.

17. Next, replace the pump. Make
certain that the pump lever is engaged
in the notch of the agitator cam bar (see
drawing) before tightening the pump to
the gear case.
1B. Reinstall the three

gear case support braces.
19. Adjust the belt ten-

Then tighten the nut to
hold the motor. A properly
adjusted belt should have
about Y% in. of play midway
betwean the motor pulley
and the drive pulley when
a force of about nine

pounds is applied.
Finally, replace the ma-
chine's rear service panel
— Steve Toth

After replacing the pump, be
sure the pump lever engages
the notch in agitator cam bar.
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Advenmemen)

Save Gas, Save Engine with‘POLY’

The following introduces one of the
maost fully tested and credentimled gas-
saving, friction-reducing engine treat-
menis ever to reach the markei!

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

HOW DO I KNOW THIS ISNT A
FRAUD? Slick 50 has some very impres-
sive credentials. The “Consumers Digest™
magazine (March/ April, 1982, p. 33)
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 (o a
Slick 50 treated engine, were surprised at
its permanence. They stated, “We actually
expected the Petrolon Slick-50 TFE Resin
coating to also be removed, but later
found it was still there.”

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

2500 miles after removing Slick 50 from
the crankcase, lab tests at a leading uni-
versity engineering experiment siation
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-

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

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

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

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

WHAT ARE THE BENEFITS OF
SLICK 50? Your actual benefits in per-
centages may vary, depending on the kind
of driving you do, vehicle condition,
weather, and geographic area. By reduc-
ing friction, Slick 50 does all of the follow-
ing: It increases gas mileage. It increases
horsepower—small economy cars and
large RVY 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 elimi-
nates costly overhauls which could save
you up to $1,000. Slick 50 eliminates the
“|ubrication starvation” thatall cars expe-
nence when first started before the oil has
a chance to circulate. Up to 909 of the
engine wear on a car can be caused by this
lubrication starvation. You receive all of
these benelits for 834,95 less than the cost
of two tanks of gas.

WILL SLICK 50 HARM MY EN-
GINE OR AFFECT MY WARRANTY?
No! Slick 50 is suspended in an excellent
grade of petroleum oil which meets or
exceeds every manufacturer’s engine war-
ranty requirements. In addition, Slick 50
is the only product of its kind to have both
an APl (American Petroleum Institute)
and an SAE (Society of Automotive Engi-
neers) rating imprinted on the package. It
also has a SF-CC-CD service
classification.

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

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

For purchase or further information,
call toll-free 1-800-525-8614 (in Colorado
call 1-303-T62-1385) or send to SLICK 50,
3148 5. York St., Englewood, CO 80110,

O 1 enclose 834,95 - $4.00 shipping and handling.

O 1 want 2 or more {ree shipping and handling).

O chec a cnn 0O visa Saxierl srd
Coard %o . Exp. Daie _
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Build A Carry-All Bike Cart

Save gas and keep in shape with PM’s

easy-to-build, tow-behind bicycle trailer.

TEXT AND PHOTOS BY GEORGE CAMPBELL

Millions of Americans are gearing
up for the bicycle-riding season.
Bicycling saves gas and is healthy exer-
cisa, and now you can use your bike for
lightweight hauling by building our
carry-all cart.

This easy-to-build accessory is con-
structed of tough PVC plastic pipe,
except for the galvanized metal draw
bar leading from the bike seat post. The
cart weighs less than 20 pounds, but
will carry a 50-pound Inad easily. The
most unigue feature is the hitch assem-
bly, which is made from a quick-con-
nect air hose coupling. The cart snaps
on and off the bike in seconds.

Begin by cutting the PVC pipe to the
dimensions given in the materials list
on page 66. Use a miter box to ensure
square cuts. Mote that “-in.-dia. PVC is
used for the upper frame and vertical
pieces. The bottom frame is made with
Y-in.~dia. pipe. Schedule 40 PVC pipe
is recommended because of its light
weight, strength and awvailability.

&4

Schedule designations refer to the
pipe's wall thickness. A Schedule 40
pipe has an outside diameter of .840
in., an inside diameter of .608 in. and a
minimum wall thickness of .109 in.

Assemble the cart's bottom frame
first (parts B, C. G, H, L in the materials
list). Be certain to roughen the pipe
ends with medium-grit abrasive paper
before applying the PVC cement. Slide
the pipe into the ftting while the
cement is still wet, give the pipe a quar-
ter-turn and let the joint set for about
30 seconds. Next, assemble the upper
frame (parts E, F, I). Then screw the
eight adapters (J) into the upper and
bottom frames. Join the two frames
with the four vertical pieces (D). Be
sure to dry-fit the parts before cement-
ing. Now make the draw bar (O, Q, N)
of galvanized metal pipe. Attach the
bar using an adapter (K) and close nip-
ple (P). Paint the draw bar with white
enamel to match the cart.

Begin building the axle assembly (A,

The lightweight, easy-to-handle bike cart
shown abowve turms shopping into a
healthy, gas-saving exercise. The cart fea-
tures a quick-connect hitch asembly (far
left) made from an air hose coupling. which
Is availlable at most auto stores. The

axle assembly (left] is made from easy-to-
find brass plumbing parts. Cart is of PVC
pipe and rolls on two 20-in. bicycle tires.

BB, K, R, 5) by drilling out the shoulder
of the compression sleeve fittings (S)
with a %-in.-dia. drill bit. Use a %s
in-dia. * 27-in. steel rod for the axle
(AA). Cut %24 threads, 3% in. long,
onto each end of the axle. Note: The
thread specified will work only on an
American-made wheel.

Insert the axle through the bottomn
frame, add the compression fittings (S)
and tighten the fiting caps securely.
Screw on the inner bearing cone, slip
the bearing over the axle and add the
wheeal (A). Repeat the same procedure
for the outer bearing. Adjust the bear-
ings to allow a small amount of play,
then tighten the self-locking nut (BB).

Next, make the hitch assembly by
drilling a “4-in.-dia. hole through the
pipe cap (M). Attach the eyebolt (Y)
with two nuts, then screw the cap to the
draw bar. Spread the eyebolt enough to
slip on the ring (W), then add the bush-
ing (V) and the female air hose coupling

{Please tum to page 66
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Must Liquidate At Below Dealer Gost!

GENUINE LEATHER

ATTACHE CASE

The manufacturer over-p sabes and
wound up with a surplus! Fortunately, we
acquired a portion of the inventory and can
offer these genuina laather cases 10 ourF cus-
tomers at a low liquidation price!

Hera's 8 fine quality laather attache casa!
It'saroomy 17" x 12" x 3", Planty of capac-
ity for carrying and protecting important
pepers, books, and miscellanecus items.
Two large pockets allow you to organize
contents inlo separate compartments for
faster, sasber retrieval.

Genuine leather axterior with rich burgundy
finish. Doublestiiched for added durability.
Suvede-lke interior lining in dark gold. Stur-
dy folding hinges at two corners lock se-
curely to keap lid firmly upright whenin use.

CORDLESS PHONE

These high quality. cordiess telephones
wirre part of a surplus from a sales cam-
paign of a major mail order firm. We've ar-
ranged 1o Hguidate this axcess inventory at
big savings 1o you!

This cordlass phone goes whuu;:: ?umm
ini the yard! To the garage! Next ¥

the street! This powerful unit allows you to
make and receive calls up to 700 feet sway
from your own home!

It uses radio waves (o transmit and receive,
rather than wires, The Compact Bass Unit

plugs into your modular phone jack and
standard 110V outlet. The Portable recaivar
works just like & regular phone, even for

long distance calls! You can maks calls from
snywhere within the 700 ft. range! And if
you're expecting & call but have housa or

yard work to do away from regular phonas,
toke the cordless recelver i'.'ﬂ-. you. When

Powerful MITSUBISHI

BIKE ENGINE
Factory New! Factory Perfect!

Becausa of a factory sumplus, we can offer

ou this finely craftad, 1V:-hp. bike engine.
t'sa ndable product of world -renawn-
ed MITSUBISHI

With this th'l.‘wllnht onging, you un ldd
new distance and fun to bieycle n ma!

for the axercise. When you get ti un]nu.r
the sase of motorized power for assistance
up hills, or cross-country. This “power-
houss"™ weighs anly 16 lbs. and zips along at
speeds up to 25 mph. Travel up to 40 miles
on a single 1./3 galion tankful of fuel (gas/
oil mixture}. Features include:

» pr-mnurrud snging pttaches secunehy with just
sim
® 5pring tension on friction drive roller provides

lr'l poswer 1o reaf wheal,
# Fingertip throttle control on hand lehar gives you

quick, sazy control of spaed.
Mfgrs. List

® Contrifugal cluteh aulo-

-Ir;hmwuwiga :““fl:::::‘cal.l:;: H:El!
" wide. Ex al bl -
to 1% on top pa 512 choacas

Retail Value Migrs. List

®Two smaller 1 k- # Warks on both rotary and matically sngages or dis-
L ’99 00 || ofsms mw o ‘129 95 || mmmumehen 5260 95

sy i i, ok B e g
.;I"E:iu, E,dlﬂ cnll::rhmltm " Fiﬂd’ﬁﬁ u"nrrl.ﬂ msasured oil container.
5 TOr sacur toaria i = ution '
L‘I:llll ﬂ:l:&hlhnum Hl.'lw Hﬁ““

Fam Mao. 17'!-1

Ne. £2150
e . Bhip. handiing: n

Ship/handiing: $4.00

Ium No. BO2S

burrm.l:lrlulﬂ foranch ie's
Ship/handling: 85 \_'_ rast tieme-saver |

%

Portable! Stowable! Ideal for cars or motorcycles!

FOLDING TRAILER

A distributor’s overstock now makes thesa strong. folding traiters avail-
able 1o you at an amazingly low liguidation prical This unigue trailer can
haul up to 300 lbs. And it assembles easily and securely WITHOUT toois|

Trailer includes a pair of sturdy whaals with inflatable rubber tires. . Steel
tongue for 1%" trailer hitch. Brake lights, parking lights, turn signals, and
license plate light. Plug-in electric cable for easy hookup 1o car.a Water-
resistant, zippered nylon tarp. Quick-assembly

Migrs. List

tubulsr steel box frame. Elastic cord for strap-
$595.00

ping down cargo. 5pecial metal rack for carry-
II'I.'IW1 6 6

two bicyclas.

Dasigned tor highway travall Comas with the
migrs. statement of origin [title card) for license
registration. Made of strong, yet hightweight

Factory

- - New! aluminum. Has 40" x 43" deck, 18" box height
v el e o o ;ﬂﬂ"m}: Factory 38" wnr# hn:.glltwlth m-_uls_.’ ;l::a'w?lng with ket
a it tu [T erght atl tongue is . Fits anto bl
dom oo & sitoRse! Perfect! To? trailer hitch ball, (Hitch ball unit not incl.) Shipped fraight coliect
I stun M YHE rTews | HavE LSTED seiow 'C.0.M.B. Co. / Liquidators Dept X-103

14805 28th Avenus M. ¢ Minnsapolis, Minn. 56441

Sand tha itera indecated at loft. [Mnnesois residemis sdd 6%
soles tan. Albew 3-8 wsaks for dalestry. Add 2.3 weels extra H

[AH pricés subjacl 16 changs alted 60 days.
Dffers void oculside origanal 48 states. )

|
I
l:-ruh rd m
?4 wmﬂrﬂm - l I'l.‘l:: u:w R If::l; Prics pald by check. Sarry. na C.O:.D. ol |
phonae, 24 haurs it . d O My chack or money order it enclosed.
Iﬂ-Fﬂﬂﬂl;mngm : Charga my: 1 MastarCard® CVISA O Am. Ex. O Dinars Club
el A Acct. No, Exp.
Toll-Free: 1-800-328-5727 | PLEAEE PRINT CLEARLY g
In Minnesotm. call: 1-800-742-5685 Name
C.O.M.B. Co. i
Ciny
" " n n OI | Buate e
The Nation's LARGEST Liguidator! | Phons
VENUE MORTH
INME SOTA 5544 | Wian N /

Copynght 7984 C.0.M B. Co.. Inc



REAR VIEWS

SEE
ASSEMBLY

BIKE CART

- k - 312"
1 i
TN ¥4 T T A
AXLE DETAIL %
BUILD CART MATERIALS LIST—BIKE CART A 2 WFPT" .« 2" MPT" bmss bushing
L A BIKE Koy Mo, Size and description 5 2 ‘wida MPT = %" compresson soeve iub-
{Continued from page G4} A2 0TS = 20 fron bicycle whoesd, lire and hub ing fiming
willh Deanngs T 1 Male guick-connect air hose couphng wilh V'
B & Audia = 6% PVC pipa da, FPT®
i - c 6 daha < 9% PG ppe u 1 Female queck-conned air hoss coupling with
(U). Make the hitch bracket from a self- £ & Jwan » 24 £6C poe plsmpe =t
pm}gm{XIRBmEmﬂmﬁvalw E 2 atdin ¢ 2004° PVC pipe W 2 Ym = V" brass bushing (Bmp padt, available
to expose the Yein.-dia. pipe threads. F i rz'ﬂ * 134 PYVC pipe - &l hardware stors) )
Screw the close nipple (CC) intothetee  § § 1o ove oo s FPT" . e Ta ML R
and bolt the bracket to the seat post. riar X 1 % pellparcing plumbng tee (mmove neodis
Next, attach a plastic laundry basket ' 4 '¥da PVCalbow wih '¥dis. FPT* Vilhoh 10 Spind L. famas i)
¥ g riser ¥ 1 U -cha eysboll wih two hexnuts
to the cart using two U-bolts (2). Be 4 s 1e-da - "o MPT PVC adapier z Vg, 17 LN W o Desruts and met:
sure to put a steel support plate under *: ? ;:,;ﬂ - ;:T' PVC adapier G h:mnwm' zmrm ca
the nuts. To hitch the cart, slide back M 1 "ﬂ'—nha: gakanged metal pips cap BB 2 %n'-h.. saif-lacking nul
i coupling sheene (U} S0 el om0 & 4 T st e FVC camar, sarcpepas, Ity Saskit
A P & e, !
the seat post connector (T). Pull backon | 1, 40 gavanced metal chose nipgle Note: Use Schedule 40 PVC ppe Mroughout
the sleeve to release the cart. ™ 0 2 ‘-oa gavanzed matal 45 aibow *FPT: Famale ppe fweads; MPT: mals pips thrmads,
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ONE THING Sure, discount stores carry
YOLI’I I NWER FIND ll;ail'dware like nails, nuts and
IN A DISCOUNT STORE. ° t'sl;muble is, you have to
} ‘

buy them in packages of 20, 30,
or more. And usually in
only one size.

But at Sentry Hardware, you
can buy exactly as much hard-
ware as you need. From one nail
to fix your childs toy, to hundreds
of nails to fix up your rec room.

Ouwr sales clerks can even help
you decide what's needed for

your specific job. o
So next time, [
shop Sentry. No one
can sell you more
SENTRY.

hardware.
Or‘ Iegg_ Where hardware isn't a sideline.

Check the Yellow Pages under Hardware lor the Sentry swore aesreu vou Sesary Mirdware Corporanon, Clevelind, Db 44113 Merchandine shewn = tha advertarment n avalshle from partiopating deadery ondy
CHTer eupires May 81 1954 AN Sersry deskers own ther oww aores They select their meschandne and ser thes cwen prces. There mas be variscioss in products, svalable guamices and prces in isdividae] wares

ﬁ(mca WD-40% 9 oz, Can o e i PARAMOUNT)
i1 o ] Gk ] (e0mis $1.49 i G ¢ = .
§| oz Ll-'.il:le-:lj :\';El‘h"‘ s00i1} $1.4 / m Rak 3 14" String Trimmer
(L4015} 31, (X [ ! w18 Replacement Spoo
(SKI40-0) (9565)

$43.88 + 1€ Sale

£ "
VISE-GRIP * K kwilwot
Vise-Grip* 6" "C" Clamp Door Set 11
& 5P S6.0G s T LS 513,99

| VERMOMNT &
; o VA AmERICAN
‘ McCULLDCH Pt ey 7-714" Carbide Blade
Coas String Trimmer A O S MFATI) S
(MAC 604) $99.95 ;

3 I 10°% 25" Coverall, : fff‘- ®

Clear or Black Cordless Screwdriver
(12.4CHID) {22-40H108) $4.99 (2000 ) $29.99






S5, M, L, XL.

Ford people carriers

come in four of the most popular sizes.

Ford Escort.
A small wonder.

Theres plenty to like
about Escort, the best-
selling wagon in Amer-
ica® With front-wheel
drive, four-wheel inde-
pendent suspension and
rack and pinion steer-
ing, Escort communds
an easy confidence on
the road. And Escorts
unigue CVH engine
gives a performance
with just the right
amount of dash. Fold
down the rear seat and
vouve got 58.4 cu. fr. of
cargo space to fill as vou
like! Escort Wagon, Its a
smill wonder.

*Hoesou] o et rovem B L lk & i
repis e s B HS mockd vear

Ford LTD Wagon.
Comfort and

practicality.

From the smooth
lines of its hood o an
optional 2-way lifigate
that nuakes loading and
unloading easy, LTD
Wagon has been
designed for comtort,
convenience and pric-
ticality: Inside, theres
a spacious, well-
appointed interior thar
offers 73.4 cu. fr. of

cargo room with the
rear seat down! And
when vou add an op-
tional towing package,
LTD Wagon pumps up
its muscle to haul up w
3,500 Ibs. That's power.
Thats LTD Wagon.

Ford Country Squire.
Luxury at work.

Country Squire is the
luxury wagon thats not
afraid of hard work.
Rich interior appoint-
ments, a4 3-way Magic
Doorgate and Automatic
Overdrive Transmission
are harnessed to a
responsive 5.0 liter elec-
tronic fuel injected V-8
engine. When properly
equipped, Country
Squire can pull up to
5,000 Ihs, And Country
Squire has a work space
that can take on 89.4
cu. fr. of cargo? Add the
optional dual facing
rear seats and carry
eight passengers com-
fortably in Country
Squire luxury,

PRkl oy EPA Borerior Sl ey

Ford Club Wagon.
The winning club.

Handle bhig families

or big loads with spa-
cious Ford Club Wagons
that let vou seat up to 12
people...15 in the Super
Wagon. Roomy and
comfortable inside,
Ford Club Wagons gen-
erate power and perfor-
mance under the hood,
thanks to the standard
4-speed manual trans-
mission with overdrive
4th gear.

Need an extra mea-
sure of power for heavy
hauling? Properly
equipped, Ford Club
Wagons can ow up to
five tons. That's strength
vou can rely on. And
Twin-1-Beam indepen-
dent suspension, a Ford
innovation, helps take
the bounce and jostle
out of bumpy roads. For
toughness, comfort,
roominess and design,
choose Ford Club
Wagon.

Best-built
American cars.

When we say “"Quality

is Job 17 we are talking
abour more than a com-
mitment. We are talking
about results. A recent
survey concluded Ford
makes the best-built

American cars, The sur-
vey mesured owner-
reported problems
during the first three
months of ownership of
1983 cars designed and
built in the US. And that
commitment continues
in 1954.

See the Ford people
CArTiers 4 Vour nearest
Ford Dealer And try
one on for size.

Get it rogether-
Buckle up

As part of Ford Motor
Company’s commitment
to your total satisfaction,
participating Ford Deal-
ers stand behind their
work in writing with a
free Lifetime Service
Guarantee. No other car
companies’ dealers, for-
eign or domestic, offer
this kind of security.
Nobody. See vour par-
ticipating Ford Dealer
for details.

Have you driven a Ford...

Y <2




g Come towhere
e flavor is.
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ribore Red or Longhorn 100's—
Jniel a lot to like.

o A .;mm?ﬁfﬁ'f:

e W ! . Warning: The Surgeon General Has Determined
— g pr H“m'igh:!i"innng g/ That Cigarette Smoking Is Dangerous to Your Health.
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To win a'- ;
good defense and solid Ring. And major league teams
are learning that technology#ielps, too.

E 3

- Tigm- Stadium was stone silent as
1 | 28,536 Detroit fans held their
N breath. The Tigers had been beating
the wvisiting Oakland A's, 4-0, but
now it was 4-4 in the sixth inning and
Oakland had the bases loaded with
just one out. A’'s manager Steve Bor-
os could send outfielder Dwayne
Murphy to bat against Tiger pitcher
Dan Petry, but a pinch-hitter might
do better. Quickly, Boros called the
press box to talk to A's Vsabermetri-
cian” Jay Alves. (Sabermetrician is
baseball's newest word. It means
computer whiz. )

"Steve looked at the stats | had
compiled and saw that Murphy had
done guite well—four for nine—
8 against Petry,” Alves says.

"l changed my mind and played
Murphy,” Boros recalls, smiling. “"He
1 hit a grand-slam home run off Petry.”
The A's won the game.

g D Sants, Los Angeles

Atlarta; Kurt Lundagre n, MNew York

S ] A
L b - | - :

Angel cutfielder Reggle Jackson take:s a home run stride. The above| to help bulld a hitter's confldence. Jackson videotape
Angels and most other clubs are uwsing videotape [sequence depicts components of his swing for study by scouts and coaches.
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Winning baseball games is quickly becoming as much a
high-tech pastime as it is an art and science. And the evolv-
ing baseball lexicon tells the story eloquently. Sabermetri-
cian derives from the acronym for Society for American
Baseball Research (SABR).

Add to that Cybex, Doppler radar, dicde-equipped eye-
glasses, sensory deprivation chamber, twin-whesl pitcher
and video analysis and you have the makings of pennant
race, 1984-style.

The electronic coach

"For me, the computer is like a sixth coach,” says Dave
Johnson, who brought his own computer with him when he
took over the managing duties of the
New York Mets this season. And

hit to the Comiskey Park waming track were hit by White
Sox players. In 1983, the White Sox moved home plate 8
feat closer to the outfield wall. The idea bombed. The White
Sox home run output in ‘82 was 136. It dropped to 128 in
1983.

Another case of the human aspect of baseball computers
is made by the San Francisco Giants, who plan to equip
every player with a personal computer by the end of this
season. Gary lacini, the Giants' associate athletic trainer,
says the players will keep tabs on their own statistics. But
more important, they will play video games. lacini says vid-
20 games improve hand-eye coordination.

Space invaders and sluggers
Donald S. Tieg of the Connecticut-

that sums it up for many major
league managers. As spring training
got under way this year, more than
half of the 26 teams in the big
leagues had a computer connected
to the dugout.

The Qakland computer stays in
the press box and the New York
Mets® terminal will sit in the locker
room. But some baseball managers
are warming up to the electronic
brain in the extreme. At Dodger Sta-
dium, 2 place has been set aside
between the water cooler and the
bat rack for a computer setup that
will give manager Tommy Lasorda
instant access to his sabermetri-

In baseball, statistics have always
been an integral part of the game,
but never so much as they are today

based Institute for Sports Vision
says the athletes with the best hand-
eye coordination are video game
freaks. He bases his conclusion on
studies of over 300 major league
ballplayers.

If computers have found their way
into the dugout, a new machine
called Cybex is finding its way into
training rooms in an even more
spectacular way. The machine,
which looks like a computerized
dentist's chair, measures strength
and torque in a player's arm. The
player sits in the chair and pulls on
the Cybex “isokinetic strengthening
lever.” As he raises the arm, rotates
the shoulder and lets go with the
force he'd use in throwing, the
Cybex uses electronic sensors to
determine the speed and degree to

with the advent of the personal com-
puter. Teams are keeping scouting
reports, batting averages and other
data to help decide everything from
who will start tomorrow’s game to
the name of the player to be picked in the draft.

The Major League Scouting Bureau, which reports on
over 2,000 prospects every year to 16 major league clubs,
transmits its data daily via computer. Players from high
schools and colleges are graded from one to eight, a five
being the cutoff point that often determines whether a team
will pick up a prospect. By the end of this season, all 26
clubs will be online.

If it's a game of numbers, baseball is also a game of the
heart, and even the best sabermetrician can't account for
everything that happens after the ump shouts: “Flay ball!"
Consider the Chicago White Sox, who used a computer
throughout the 1982 baseball season.

-t It told them that 50 of the 83 fly balls

\fmﬂnmﬂddmmmmdmmmglu
on azimuth mournt produce curves and knucklers.

which his muscles are tightening
and leosening. Graphs that read like
EKGs and computer graphics pro-
vide a picture of the maximum
amount of resistance that the player
can handle in any joint or muscle group. In training with the
Cybex, an injured player can learn to alter his throw to
accommodate the injury. A healthy player can alter his
throw to prevent injuries.

The Pittsburgh Pirates crow loudly about their Cyben
Pitchers Jim Bibby and Don Robinson say the machine has
been instrumental in keeping them on the mound.

“The main reason why I got back again in ‘B2 was
because of the Cybex,”' says Robinson. “And if [ come back
in "84 after my shoulder operation it will be only because of
that machine.” Robinson had arm surgery in 1981 and
again last year, the latest to remove scar tissue hampering
full rotation of his pitching shoulder.

Steve Dickoff of the Jack Failla Sports Clinic in Pittsburgh

Yankee
feeds a baseball a twin-wheel pitcher. lor takes winter
The machine league

1z DRAVANG BY ED LIPINGEDL PHOTOS BY FOCLE OMN SPORTS

In Yankee Stadium’s batting cage. Don Bay-
practice. Steve Kemp and
Willie Randolph also practice with the hwin-
wheel pitching machine.
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PHOTO BY TOM ZIMBERCFF. GAMMA LIAISON
“Sabermetrician” Jay Alves studies stats. Oakland A's manager
Steve Boros credits computer whiz with helping win a game.

POPULAR MECHAMNICS = MAY 1584

says of Robinson: ""We want the right side at least 20 per-
cent stronger in all major muscle groups compared to the
left side. In a normal individual, the dominant side is 15
percent stronger. With a major league pitcher, we want
excessive strength on the dominant side.””

The Philadelphia Phillies have a Cybex connected to the
team computer to help make on-the-field decisions about
when a pitcher is ready to come out of a game. The Atlanta
Braves, Minnesota Twins and Montreal Expos have a spe-
cial Cybex with a "Sagedahl Axis.”

The axis, named for University of Minnesota pitching
coach Steve Sagedahl, adds a second lever to the Cybex.
With it, complex motions of the wrist, armn and shoulder can
be measured more accurately. It's being used to help pitch-
ers determine how to throw their fastest.




spitballer, rubbing hair before pitch.

Camera plcks up Gaylord Perry, noted touches the bill of his cap. as If he's
wi off an illegal foreign substance.

ncient chemists had their necroman-

cers and Jekyll had his Hyde. Soit is

with bareball, described by Ted Williams
as “ the physical science.” There's a dark
side to the sclence of baseball. Major
league clubs have been known to fix the
ball so it can’t be hit, tamper with the bat
to propel the ball farther and manicure the
field so that only a member of the inner
circle could know where a ball will bounce.

The most cbvious of the dark sciences
involves doctoring the baseball. Pitchers
do it all the tme to make the ball play
tricks no batter can figure out. Most popu-
lar is the spitball.

Mechanical enginear Jay Hook. who
won't say whether he threw a spitball
when he was a member of the New York
Mets in the early 1960s, says the spitball
takes advantage of the most basic law of
baseball physics. When a baseball is
thrown, a layer of air molecules builds up
around the porous hide of the ball. This
"boundary layer” controls the direction in
which the ball falls or breaks.

The Dark Science Of Baseball

“If you put a slippery substance on your
fingertips and throw a fastball, you get a
slight over-rotation,” Hook explains. ““This
shifts the boundary layer and the ball
sinks quite unexpectedly.”

The best known spitballer is Gaylord
Perry, who drew an American League rep-
rimand last yvear when a book he wrote
described the throwing of the spitter,
which was outlawed in the 1920s.

Doctoring the bat is quite another mat-
ter, The rule book says a bat has 1o be
made of a single, continuous billet of wood
with ne filling inside. Several major
leaguers have taken to gouging 6-inch sec-
tions out of the core of their bats, filling
them with sawdust or cork and puttying
over the illegal contents. This way, the
player gets a lighter, more resilient bat.

In 1974, Yankee third baseman Graig
Nettles was thrown out of a game when
his bat broke and debris came fiying out.
The Yankees were again embroiled in con-
troversy last year when they protested a
home run hit by Royals third baseman

He goes into his motion, then hurls what
leoks like fastball, but drops like spitter.

George Brei. His bat had stcky pine tar
up to the barrel. That tar gives the hiner
extra grip, and it's allowed on the lower
bat only. The home run at first was disal-
lowed, then later re-entered into the
record books.

The infield in most major league parks
is watered and graded to give the advan-
tage to the home team. A good bunting
team will have the infield slightly muddied
and the foul lines graded so a bunt will rotl
dead and stay in fair terntory. No major
league team will awn up to field doctoring.
But one former groundskeeper gruodgingly
admitted he'd seen other teams do it.

—John Kreiser and Denmnis Eskow

PHOTD)

"Give me an athlete who wants to
work toward ungodly speeds of move-
ment under control, and 'l do it for
him,"" Sagedahl boasts.

For those who already possess un-
godly speed, there's nothing quite like
the radar gun to establish a major
league career or save an arm.

Fermando Valenzuela, the thick-set
Mexican pitcher who was Rookie of the
Year in 1981 with the Dodgers. was
practically launched imto the big
leagues on a radar beam. Noted more

T

PHOTO BY THE LOS ANGELES DXODGERS

for the sharp break in his slider than for
the speed of his fastball, Valenzuela
nevertheless was clocked on occasion at
90 mph by scout Mike Brito, who dis-
covered him. Most of the time opposing
batters don't see quite as much heat as
that from Valenzuela, but the high fig-
ure put the icing on the cake as Brito
convinced the Dodgers to sign the
pitching star.

The most popular radar dewvice in
baseball today is the Jugs gun, now
owned by 18 clubs. Point the gun at a

Sports medicine expert Jack Fallla
tests the arm of Plrate pitcher Jim
Bi the Cybex, a machine
th:rr::ﬂu‘u mud:mngﬂ'l

[far left]. At left, pitching
coach Ron reviews a
videotape with former Los Angles

pltcher Dave Stewart.

player no more than 200 yards away
and it fires a radar beam that strikes the
baseball in flight. The ball reflects the
beam back to the gun whose micropro-
cessor determines the difference in fre-
quancy of the beam that left from the
one that retums. That's called Doppler
shift, a change in the radar beam's
wavalength that the microprocessor
translates into miles per hour for the
ball.

In addition to using it to monitor the

{Flease fum to e 220
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PM OWNERS REPORT:

BY MICHAEL LAMM, West Coast Editor

PONTIAC FIERO 2ma4

“Some difficulty shifting
tnto first and reverse
TEXAS COMPUTER COMNSULTANT

“‘Would have been willing to pay an

additional 54,000 for it

MICHIGAN PROGRAMMER

A

"My teen-agers love it—"0%
have to make an
appointment to drive it myself.”
ALABAMA REGISTERED NURSE

“19 mpg is rather disappointing.”

CALIFORNIA CORPORATE VP

A

Too wide a Turmin

ARIZONA ELECTRONICS TECHNICIAN

MNEVY YORK ENGINEER

‘_'r'.'l."' .;,-“-. ,i.-'-.: ] R

PHOTOS BY BILL ASHE

Many owners ordered
Fieros sight unseen. And
they weren’t bothered by
early production kinks.

wners confessed to falling head

over heels in love with the Fie-
ro's styling, often before even seeing an
actual car. Looks ranked No. 1 as the
reason for buying, hotly pursued by
price, patriotism, economy and han-
dling, in that order,

"l saw pictures of the Fiero months
before it went on sale,” said an Ohio
stealworker, “and instantly fell in love
with the car. It's exactly the kind of
two-seater | wanted. Besides, it's made
in the U.S A"

A Colorado businessman: ''Call it
love at first sight, but back in August

POPULAR MECHAMICS = MAY 1984

P, N

Flere owners praised the Interior layout,
but criticized the ladk of power steering and
difficult shifting into lower gears.

'B2, up in the Rockies, I happened to
come across a Fiero being tested during
Pontiac's engineering shakedowns. [
ordered my car right after that without
knowing what the price would be."

A Texas computer engineer: "It's the

sportiest inexpensive car around. It
costs less than a Camaro, Trans Am or
Mustang. On top of that, it's loaded
with new technology, gets good gas
mileage and is made in America.”
“It's what the 1984 Corvette should
have been,”” wrote a Michigan artist.
""The Fiero's styling makes a more pow-
erful statement than anything else on
the road. My friends at GM say the Fie-

A NATIONWIDE SURVEY
BASED ON 863,922
OWNER-DRIVEN MNLES

ro has owtrageous potential, part of

which will become evident in 1985."
Many owners noted the styling link
botween the Fiero and the Corvette—
(Flease turn to page 203)
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GM’s big-car divisions
downsize top models,
but not so you’'d notice.

BY WADE HOYT

Auto Editor and
DANIEL CHARLES ROSS
Detroit Editor

Photos by Randy Leffingwell

new Buick Electra and Park
l Avenue, Oldsmobile Regency
and 98, Cadillac Fleetwood and
DeVille represent a new mindset at
GM. These big lusury models are
among the very last to receive atten-
tion from the downsizing surgeon’s

¥ ]

scapel. They are lighter by about 500
pounds and shorter by almost a foot
than their rear-drive forebears. Prices
will be in the range now occupied by
the current-model cars: Expect C-body
stickers to be in the $13,000 to
$18,000 ballpark.

The Cadillacs show the biggest
change—26 in. shorter and 640
pounds lighter than their rear-drive
namesakes. This translates into much
improved fuel economy ratings (we
recorded 20.4 mpg on a 200-mile
jaunt across flat Florida highways).
The turning circle is 2.4 ft. less, as
wall, which should be noticeably wel-
come. And although the Caddy trunk
is now down about 5 cu. ft. in total
volume, the new trunk has a standup
spare and gives much more usable
room than the older models.

Whether or not this all will fly in

BUICK ELECTRA T-TYPE

the showroom remains to be seen. As
one wise guy said: “"That's the new
Fleetwood? Where did the rest of it
go?” Obviously a big-car fan.

A Cadillac spokesman said that
they intend to sell the old rear-drive
models side-by-side with the new
front-drivers “at about the same
price, for as long as there is demand
for the bigger cars.” The new C-cars
have the ride and luxury of cars in
this class, without the high price of
the foreign competition.

These companies know that hard
comering is not what their customers
do much, so suspensions are tuned
for the ultimate in smoothness. These
are fully homrous, well-thought-out
automobiles of pleasing forim as well
as function. You barely know you are
driving them; even the steering input
required for curves is effortless.

POPULAR MECHANICS » MAY 1984




The Buick lineup includes the popu-
lar Park Avenue plus the Electra 300,
380, 430 and T-type. The numerical
designations represent Buick's engine
options. The 3.0-liter V6 is available
only in the Electra and is standard;
the 3.8-liter VG is available for Electra
and standard on Park Avenue and
Electra T-type; Oldsmaobile’s 4.3-liter
V&6 diesel is an option on both the
Electra and Park Avenue.

Oldsmobile's Regency and 98 get
the same engines, plus standard elec-
tronic ride height control.

Cadillac offers the Olds diesel or a
125-hp, 4.1-liter gasoline V8. All C-
cars come with a four-speed automat-
ic overdrive transmission.

All models of the C-body will be
available as two-door coupes or four-
door sedans, except at Cadillac,
where the Fleetwood (which is virtu-

POPULAR MECHANICS = MAY 1984

ally identical to the Sedan de Ville)
comes as a four-door only. Although
most models are called “full six-seat-
ers,” the unhappy sixth party must
straddle the gap in the split front
bench and wedge his torso between
safety belt anchors that are only 7 in.
apart.

There are distinct features on all
three versions of the car. In a design
borrowed from Saab, the Buick's hood
opens by sliding forward a few
inches, then pivoting up at the front.
The Buick and Olds have little sun
shades that pull out of the visors to
block the annoying gap at the mirror.
To facilitate servicing, Buick's tail-
lights unlatch and flip upward on top-
mounted hinges. Cadillac has many
electronic innovations, along with the
only V8.

Buick's Electra T-type is the most

Styling cues from the bigger, rear-drive
versions are carried over on each divi-
slon’s cars. The trunks are smaller, but
more usefully rectangular, while the spa-
clous interiors will seat six in a pinch or
five in traditional comfort.

fun of the lot. Adomed with blackout
trim and dark gray metallic paint, it is
the best-looking model. Its suspension
receives a gentle firming up and
quicker steering, which is a real im-
provement over the standard boule-
vard fare. Buick promises 12.5-second
O-to-60-mph runs, After a few tries,
we had it down to 11.8 seconds. The
T-type is powered by the 3. 8-liter Six
with multiport fuel injection, develop-
ing 125 hp and 195 lbs.-ft. of torque.
For passenger comfort, the C-body

| designers have done well. For appear-

ance and driveability, | give them an-
(Please turn o pags 200}
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THE LOST SQUADRN

Six P-38s and two B-17s, ditched in 1942, have been spotted by radar
60 feet deep in Greenland’s snow pack. Now the digging starts.

BY J.T. JOHNSON; lilustration by Keith Ferris

With fuel tanks nearly empty. the squadron had to put down In snow. The lead plane landed with wheeis down and
flipped over, 30 the others belly landed. The crews were rescued, but the planes remain buried under 42 years of snow.

.
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first 24 hours were almost tolerable, but
the wind and blowing snow didn't let up. Af-
ter 36 hours in the small tent, Russ Rajani
was starting to mutter to himself. Isn't there an
easier way to pull this off? Or a better time of the

year than July to come to Greenland? But he never

doubted the sanity, or accuracy, of his team's mis-
sion.

When the windstorm—a “‘pitteraq’’—finally
broke, the 41-year-old Georgian unzipped the door
and peered out. From the tent to the horizon, the
view hadn't changed: bedsheet flat and with only
POPULAR MECHANICS + MAY 984 :

two unbroken colors—white below, blue above.

The 500,000-square-mile snow pack before him
was Rajani's haystack. Somewhere under his fest
were the eight “'needles” he and his Winston Re-
covery Team had come so far to find—six P-38s
and two B-17s forced down during the first attempt
of World War II to fly fighters to England.

For nearly two and a half months, from June to
August last summer, the 16-man team's search
was stymied by equipment breakdowns and Green-
land’s worst summer weather in years. But now
their effort to pinpoint the planes seems to have
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— DRAWING BY HANK IKEN
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'nthmandweheptﬂying The messages were
bogus, it was later determined, broadcast by a
Nazi submarine in the Denmark Strait or from se-
cret German weather stations on Greenland. y

When the flyers broke through the leaden skies,
they were 400 miles off course, fuel tanks near
empty and over the Greenland icecap. One P-38
pilot, Brad McManus, was running dangerously
low on fuel. He had no choice but to set his fight-
er down. He decided to make a wheels-down
landing on the snow, wﬁmhlmkadﬁnnnndhmﬂ-
mnughtotakethaimpqm:
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NOW: The 20-mpg

MotorHome

You can drive these compacts as if they were second cars.

BY ANGUS LAIDLAW

motor home need not be a $100,000
land yacht that drives like an interstate

bus. It can handle like a large passenger car
and include all the comforts of home in 20
feet. A compact motor home weighs less than
6,500 pounds all set up. There are three
types: those built as motor homes from the
ground up (like the LeSharo below), those

This self-contained =

Winnebago
[above] gets 22.5 mpg
wh:hfrnm-cHuu.lhn-

lesel. Inzide, a bath
mmmm
for extra room when
not In use. At just
futhyithe
fltsnmmt ]
gaﬂgﬁ. it has
standing room inside.

,I L3

of overall length and
4,650 GVIWR. A marine
toilet and hand shower
are the bathroom
facilities. The kitchen
sports a three-burner

d.c. or 115 volts a.c.

Praota by Frank Tuster

built on a lightweight pickup chassis (like the
Mirage at right) and those that are van con-
versions.

The first surprise when you look at the
range of compacts is the price. Sure, you can
drop as much as $30,000 on a motor home,
but you can also have a livable and usable

(Flease tum to page 1895)
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Mirage Eagle, built on

a pickup chassis, is
especially easy to drive.
it combines the best
features of live-in
capability with usable
space inside. By cutting
wazhing facllitles to a
3-gallon cold-water sink
and reducing the stove
to three 12-volt electric
appliances, you swap
full self-containment

for a vehicle you can
use every day to take
whatewver you need with
you. Top-hinged tallgate
(far left] has a smaller
side-hinged inset door
for everyday access.
Sink and 12/115-volt
refrigerator [top left]
handle food and drink.
Dinette and over-cab beds
|bottom left) sleep four.

Phiotos Dy FRANK Laganis
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desk, or “workspace,” ﬂl it's usually called.
Just as you might open a folder, even place it
; on tnp of nnother dar or move

| 1§ Inmuum;tﬁb
Lisa system from Apple was the first affordable com- . e fF:-'
puter to make great use of “windowing.” Note that
the screen is split into different sections. Each section is
called a window. A different program may run inside

each window and information may be shared e e NS S WSl JRRIET - SR, G
between programs. A roller device called a mouse |up- | A A ou. RN |
per right] moves information from one window to aal o A ERRE
another. Move the mouse atop a desk to point at the . : e ey
data and an onscreen pointer mowves. 2
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_Being able to put sweral files on the !:reen )

‘at one time lets you get
more power from your computer.'

BY HERB FRIEDMAN; Photo by Bill Ashe

i

your company’'s future m&nufactunng needs.
You want to include a projection for 1984-1085
that you prepared with a spreadsheet program.
Using window software, you create a window
‘within the word-processing display, call up
'your §preadsheet: program within the w w,

select the desired data and transfer it into the

‘report, and then close the window SD‘J'YGL'I have

‘the rest of the screen available. Alternately,
' you might open two, three or more windows so
as to compare different projections before
deciding on the one to include in the report.

I’ Your rapart and its p;intoutiwﬂl t?)ma.wiaﬂ

4

 gram that converts each change in spreadsheet . .

s . e R

the information ‘Fﬂu transfarred l:urecthr from
the spreadsheet'data. ! ¢ :

Window software that permits cuncurrant
operation, rather than simple data selection
from each windowed program, allows BT.HilBSS
variitmnsain prdgtam;usag@ For mgxam
lets the user bring up the computer as a wnrrd
processor, then open one or more windnw; into |
a running  spreadsheet and pxperiment with |
different kinds of data. But that's fot all} The
user can open yeét another window into a'pro-

|
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4 Fences

Your Neighbors
Will Like

Any fence in this collection is a
handsome way to enclose your property.

handsome fence swrounding your
property is a sure clue to a neat
home within. Besides defining your
yard, a fence can contain children and
pets. Some fences help maintain priva-
cy. Others protect against wind.
The fences shown here were selected
for their visual appeal. They include

low and high fences, rustic and elegant
fences, open and privacy fences and
fences that require simple and sophisti-
cated construction skills.

Wood that naturally resists insects
and decay, such as cedar and redwood,
is a good choice for a fence. Pressure-
treated wood is even more durable. You

can also treat other types of wood with
preservative.

Posts, which come in contact with the
ground, are particularly susceptible o
insects and decay. Make sure the wood
you use for posts is recommended for
in-ground use. Or soak the posts for 24
hours in a 50-gal. oil drum or other con-
tainer with a copper naphthenate solu-
tion. First pierce the post surface before
spaking so the solution can penetrate
the wood. Soak the posts to a depth 6
in. higher than their in-ground haight.

The simplest method of treating
above-ground wood is with a good-
quality paint for outdoor use. However,
brushing on a heavy coat of preserva-
tive, particularly on board ends where
moisture most often penetrates, is a
more effective means of preservation.

Use hot-dipped galvanized nails to
prevent rusting. If glue is needed, use
resorcinol, since it's for outdoor use.

You'll probably have most of the tools
neaded for fence construction, except a
posthole digger. To dig posts, you can

i
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use a two-handled clamshell digger

(good for rocky soil) or an auger-type

digger which works like a twist drill.
You should also have a line level, car-
penter’s lavel, plumb bob, mason’s line,
shovel, heavy hammer, tape measure
and a tamping bar (5-ft. length of about

1%e-in.~dia. heavy pipe which is capped “ -

at one end).

Beginning work

The first step in planning a fence isto
become familiar with the local ordi-
nances and regulations regarding fence
building. These vary widely from state
to state. Phone your city planning
department or city or county Zoning
inspection department for this informa-
tion. Locate your property lines to avoid
building on your neighbor's property.
Set the fence at least the distance
required by zoning laws from the prop-
erty lines.

Measure the proposed fance perime-
ter and estimate material needs. Con-
sider posts, rails, slats, decorative
parts, ground fill, preservative, hard-
ware, fasteners and other items.

You can cut posts to length before-
hand, or on site. Cut rails on site as you
build the fenco.

[¥ig the corner or énd postholes and
set these posts to the desired height
first. As a general rule, sink the posts
one-third of their height into the
ground. For example, sink a 6-ft. post 2
ft. into the ground.

Set the post on a flat rock or gravel.
Shovel in gravel, check for plumb on
two sides and adjust the post. Then
brace it with a diagonal 1 <4 imbedded

Pricaces 1 and 3 sy Gedege Taloumis
& by Desek Fell: 4 by Parmeda Haner
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1 A white picket fence is the
traditional country way to bor-
der property without obstruct-
ing the view. rail hel
I'Ig Fﬁpkﬂ ps sup-
pnn:sdr:llmmtn.mm

& The durability of brick and
light, airy appearance of lattice
will make a pleasing combina-
tion In this graceful fence,
which 15 constructed in stages.

3 Lattice border and post fini-
als add decorative touches to
board fence. it's not only nice to
look at. It gives privacy.

& This rustic fence is formed by
winding slats through rails in a
vertical basket weave. The
fence is made of cedar.




88

CAP RAIL—1-118 x 1-1/8" CORNER GUARD

4d HOT-DIPPED,
GALY, NAILS
AND RESORCINOL
[TYPICAL)

?‘- 1x2 RAIL
(LENGTH TO SUIT)
o 123 PICKETS,
SPACE 1-112"

COLLAR
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SLOPE TOP
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GLIARD
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DETAIL—CAP RAIL
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into the ground and bolstered with a
stake. Tamp the grawvel. Fill the hole
with earth, concrete or a dry-pack mix
(eight shovelfuls of sand, four shovel-
fuls of large 1%- to 1%-in.-dia. gravel
and one shovelful of Portland cement)
and continue tamping. Use a line level
with a tape measure or ruler to level the
height of the second post.

Aligning posts is the key to building
a satisfactory fence. Stretch aligning
strings between the posts at the top
and bottom. Mark points on the top ling
to indicate where the centers of the
intermediate posts will be. Posts are
usually spaced 6 to 9 ft. apart on resi-
dential fences. Transfer the marks
using a plumb bob to the lower line.

Dig the holes for the intermediate
posts. Set each post in gravel, touching
the aligning strings. Now fill the hole,
tamping and checking that the posts
don't move. Use a level when installing
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ACORN

FROM G4

Ly
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Sy
BOTTOM PANEL [ |
|

RAIL  Exb;
301127 LONG |2 REOD.)

B
! RAIL.
- % X 30-112" LENGTH; CUT TC SHAPE,
£ ROUT 114 x 314" RABBET IN EACH
B LOWER ARC AND LAMINATE TO
o FORM 112 x 314" GROOVE
ox
P

' THINGE  STANLEY NO: SCI08BP [ REQD)

NOTES: DOOR 5 36 x 78" O.A,
RAILS AND STILES HAVE 112" WIDE & 347-
DCEEP TONGLUES-ANDIGROOVES A5 RECID,

the rails. A spacer block helps gauge

distance between vertical members. RyRE Srial
If there is to be a gate, you should : . & LONG 3
pour a concrete collar around the base '.';‘_,_ e SPACE 2 34w 10
of the gateposts. Gateposts are often AFPROX. 2:12 MORTISE (TYPICAL)
sat deeper than line posts. Rest each 34 x 31D 34K 31T
gatepost on a stone about 4 in. high, CEDAR RAILS, REAR RAIL
centered in the bottom of the hole. : LENGTH TO SUIT
Gateposts must be parallel to sach oth- - 3 Py ) ey
er and perpendicular to the ground. __,f-"""' CEDAR POST,
Now add the following: a 4- to 6-in. ,J.-*"'“F- SFACED 4 O.C.
layer of gravel to fill around the stone HARD-
and post, 6- to 12-in. layer of concrete, . PACKED A
4 10 8 in. of clean rocks, and another 6 3 soi fo Sty
to 12 in. of concrete. As an altermative, i IS : FODTING,
add a concrete collar resting on a gravel : HARD- 2x4 CLEATS,
bed. Taper the collar away from the Y- ~STONE  PACKED U ik
post to prevent moisture from being %3/ SO SECURE WITH
trapped around the wood. i '—]":::n;m oS DA
The fence gate must be built to with- Icf P’W/ *.;i—: - NOTE: ?_EL MAILS
stand use and must be installed with M,.f ;‘Eﬂg‘?gm‘%” L F,;E,_V%

heavy-duty hardware. Work with
{Flease turn to page 210)
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Sculpt Boxes With A Band Saw

Let your imagination take over and create ministorage boxes In any size and shape. These seven boxes were made with just a band saw.

ol can create ministorage boxes
similar to the ones shown above
using just a band saw. The size, shape
and function of these fun-to-make box-
es5 are limited only by your imagination.
And these band-sawed boxes are eco-

Have fun making these
unusual storage units—
entirely of scrap wood.

Next, make the drawers by cutting
Y& in. frem the front and back of each
drawer block. Be certain to use the rip
fence to ensure straight cuts. Then
execute a U-shaped cut to remove the
drawer block center, forming the inte-

nomical, too, since only scrap lumber is
used. Most of the ones shown here are
cut from a block formed by gluing

BY TOM CRABB
Photo by Layman-Newman

rior drawer space. Glue the drawer
front and back to the blocks and sand
the edges smooth. Add drawer pulls if

together two short £ x4s.

For most of the work, use a Ys-in.-wide, 14-tooth-per-in.
band-saw blade. When it's necessary to cut a Y%-in. radius,
use a more maneuverable &-in.-wide saw blade. There are
two unique woodworking techniques used to build these
ministorage boxes.

Technique No. 1

The first method produces free-form boxes with round
comers and drawers, such as the triple figure-eight box and
the two-drawer unit cut from a cedar stump shown above,

These boxes arn made by first sawing 4 in. off the
back of the doubled 24 block or other workpiece. To
help guide the werk, clamp a length of angle iron to the
band-saw table to act as a rip fence. Next, outline the
drawars on the face of the block and cut all of them out
with a single, continuous cut. This usually means moving
the blade in a figure-eight shape. Start cutting at the bot-
tom center of the black and have the blade exit through
the same point. Remove the drawer blocks and glue the
back onto the block. Now, glue a ie-in.-wide wood spline
into the entrance/exit kerf. If desired, shape the outside
of the box using a belt sander, router or band saw.

&0

needed.
Technique No. 2

The second technique is used to make boxes with
straight lines and square drawers, such as the three-tier
stacking cubes and the double compartment flip-top box
It's also used for the figures shown in the foreground {left to
right): the pig, turtle and Pac-Man-style boxes.

For these boxes, bagin by sawing ' in. off each side of
the doubled 2x4 block using the band-saw rip fence
attachment. Then outline the drawer or drawers on one
side of the block. Cut out the drawer blocks with one
continuous pass, then glue the sides back onto the block.
Now, cut Vs in. from both sides of each drawer block. Saw
out the inside of the blocks and glue the drawer sides in
place. Finish the completed bowes with stain, varnish or
linsead oil.

Construction details

Flip-top box—Cut the box from a single 8-in. length of 2
¥ 4 using technique No. 2. A Y+-in.-dia. dowel runs through
each lid and into the opposite box side. To operate the lids,
turn the wood knob that's glued to the dowel ends.
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I SAW 14" OFF BACK —

4 MAKE COMNTINUIOLS

cuT .
N
b
3. REMOVE :
DRAWER BLOCKS -

2. MAKE DRAWERS
CUT 316" OFF THE

BLOCK, CUT QLT THE
WITH GLUE

i
4. REPLALCE

BACK

5. 5AND AND
SHAPE BOX

SIDES OF EACH DRAWER
CEMNTER AND REASSEMBL

1. S8 114 OFF THE SIDES

OF EACH CUBE, CUT OUT

THE CEMTER AND REASSEMBLE
WITH GLUE \

i
4. CONMNECT THE

BOXES WITH 316"DHA &
£ DDW:_LE

each cube to lock the three boxes

3. ROLIND
CORMERS AND
&. MAKE DRANVERS ADD DRAMCER PULLS
SAMY 114° OFF FRONT 5
- AND BACK: CLT OUT
CENTER AND REASSEMBLE
WITH GLUE
TRIPLE FIGURE-EIGHT BOX STACKING CUBES
Stacking cubes—The cubes should | i 7 3 o g 5 EACH SO, = 1/2*
be cut from laminated ‘%-in. plywood T -
blocks. Glue short dowels between [~ V

together.

Turtle box—Saw the turtle box from
a double 2x4 block that's 8 in. long.
Mark the turtle shape on the side of the
block and saw the figure. Next, saw %
in. from each side of the turtle. Cut the
head and tail off the sides and shape
the feet. Then, saw out the drawer
block starting where the base of the
neck meats the shell. Glue the sides
back onto the turtle body and cut the
relief lines between the legs and shell
with a sharp knife or disc sander. Cut
¥s in. off each side of the drawer block
with a band saw, then cut out the inte-
rior drawer space and glue the drawer
sides back in place.

Pig box— Draw the pig’s outline on a
double 2x4, 7 in. long. Transfer the
drawer location marks to the top, bot-
tom and ends of the block. Saw ¥& in. off
each side of the block. Cut out the
drawer block and make the drawer.
Then glue the sides back to the block
and, with the drawer in place, saw out
the pig shape. Add the tail as a drawer
pull. P
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Busid
PW's
Unique

TV Bed

Now you can outfit
your bed with more
than just a mattress.

BY ROSARIO CAPOTOSTO

he popularity of platform beds is

growing, and there's no end in
sight. You see them in mass-market re-
tail stores, custom woodworking shops,
even in expensive furniture catalogs.
The great thing about these beds is
their versatility. They make the most of
occupied space by featuring large
drawers and elaborate headboards for
convenient storage.

We wantad to create somathing that
‘worked even better, Qur headboard has
enough room for a stereo receiver and
speakers, an alarm clock, a TV remote
control, and books and magazines. It
also features two low-profile, fluores-
cent light fixtures for reading in bed.
The queen-size bed section has four
large drawers that can hold a dresser's
worth of clothing. And the chest at the
foot of the bed has room for blankets,
bed linens and a finely counterbalanced
TV platform that allows you to lift
the set by exerting only six pounds
of effort.

Utility, however, was not the only
consideration. We also wanted to create
basic shapes that would be attractive,
work well together and reflect some so-
phisticated construction technigues
used in fine furniture building. So, we
designed a headboard with a unique re-
verse tambour door (shown closed on a
following page) and large rounded cor-
ners on the headboard and chest that
are featured on much of today’s con-
temporary furniture. We also show, in
the drawings that follow, how to make
a smaller headboard, a bed frame that
accommaodates a box spring and a chest
with the TV omitted, all without radi-
cally changing the basic appearance of
the furniture,

92

- Z

Maﬂe n-?“ﬂ_maple this elegant queen-
size bed set signed to a haold a
TV, audio Inthln? and hcd
iinerms—all with con ire

e
akaah

If your bedroom will not easlly accommo-  The bed unit Is made In two identical sec-
date the full bed length, put blanket chest  tions that are to separate for moving
elsewhere. To use It this way, lld must be through tight doors. hallways or up
hinged on back side of chest. stairs. Both have two large drawers.
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The blanket chest has three separate com-
partments with individual lids. The center
oneis for the TV, but the other two can be
used for storing linens and blankets.

POPULAR MECHANICS « WAy | 584

Platform for bullt<in TV Is counterbal-
anced with welght and pulley system.
Farce to lift or push down the unit is ad-
justable for the welght of the TV,

Construction details

This furniture is made of solid maple,
usually one of the least expensive hard-
wood species. It can be difficult to work,
but it is exceptionally stahle and dura-
ble. And, when finished naturally, it has
a light brown color that is warm and
appealing.

Since many parts of this project call
for wide boards, a great deal of edge-
joining narrower stock is required. Be-
cause of this, your initial rough board
selection is extremely important. Get
the straightest and flattest boards pos-
sible. They are easier to align, and that
substantially reduces your construc-
tion time.

There are several ways to edge-
join stock. Some people use wood
dowels, some use tongue-and-groove-
shaped glue joints and others use nail
pins, as we did here. All methods have
the same basic goal: to keep the boards
aligned properly so that, when glued
and clamped, the jeint will be flat. For
those who have very wide jointers and
can mill their stock flat on all four sides,
such alignment devices are not neces-
sary. Simple butt joints, glued and
clamped, are sufficient.

To use the nail pins, just clip off 1/2 in.
from the ends of some 4d finishing nails
to make 1-in.-long headless pins. Then
bore four or five perpendicular holes,
spaced evenly along the edge of the
board, the same diameter as the nails.
Make the holes 5/8 in. deep and insert a
pin in sach hole, blunt end first.

Align the pinned board next to its
mate and clamp the boards together
temporarily to make registration holes
in the second board. The pointed nail
ends will easily penetrate the other
board. Then pull the boards apart, ap-
ply carpenter’s glue and clamp securely
for at least one hour.

Headboard

Begin construction by cutting the
headboard top, sides and corner blocks
to size. Use a doweling jig as shown to
bore 3/B-in_-dia. holes in the ends of the
top and sides. Push dowel centers into
these holes. Then align the corner block
with a board end and press together to
transfer the center marks. Using a drill

Furniture design: Fosano Capotosto and
Sreven Willson

Photo styllst: Gabe Heimck

Color photos: Harry Hartrman

Black and white photos Rosano Capotoun

Technical arts Eugens Thivngson

Stereo equilpment: Fadio Shack STA- 700 AWM
FM sterea receiver and two Minimus-7
speakers; Tandy Corp.. Fort Worth, Tex 76102

Sory [Z<inch Tmntron color TV

with remote contred: Somy Consurmers Products
Co. Park Ridge. M. J, 07654

Alarm clock: Wake Easy twin alarm clock;
Tirmex Clock Ca., Waterbury, Conn. 06721

Rug: Dhurrie Bug: Rosecore Carpet Co., 979
Thitd Awe.. New York, MY, 10022
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DETAIL 7—CORNER BLOCKS
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=" o With chest lids and tam-
bour door closed (left), bed
shows contemporary lines.
Headboard [abowve] has
built-in lights and room for
audio equipment, clodk
and TV control.

same time. Glue and clamp these
corner blocks to the top as shown, let
the assembly dry overnight, then shape
the rounded adge. Do this by cutting off
the waste slices with a sharp utility
knife and planing to the correct radius
with a sharp block plane. The finished
curve is achieved with sandpaper.
MNaext, cut both headboard shelves to
{Pleage tum to page 212)

After dowel holes are bored, draw curved
outline on block end, then make a series of
saw cuts on table saw. Removing stock this
way will make shaping blocks easier later.

acing pleces using
lue and clamps. Make panel at least ': In.
ong 50 it can be trimmed later. Round in-
side end of small blocks before assemibly.
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MINICOURSE

Working
with chisels

The chisel is a freehand tool—which
means the resulis you get with it
depend entirely on your manual skill.
You can easily master its use with a bit
of practice, provided you follow correct
procedures and work only with a toal
that is razor-sharp.

The chisel is essentially a long knife,
It is shaped so the pressure applied 1o
the handle is concentrated on a com-
paratively small cutting edge that easi-
ly enters the wood and severs the
fibers.

Unless you are applying the driving
force with a mallet, both hands are
always in contact with the chisel. One
hand grips the blade and controls the
movemnent of the cutting edge, while
the other hand applies pressure on the
handle. The grip may be vared
depending upon the nature of the cut
and personal preference. A comfort-
able grip aids good blade control,

The blade is flat on one Side and bev-
eled on the other, In general, use the
chisel with the bevel up for finish (par-
ing) cuts and down for roughing cuts.

In some situations, however., you
must make the finish cut with the bevel
down. For example, when cleaning out
a long groove the bevel must be down
so that the handle will be elevated and
will clear the workpiece. This also
applies when working in confined
areas, such as when cutting a mortise.
Concave cuts are also easily made with
the bevel down: these would be quite
difficult with the bevel up.

Whenever possible, hold the chisel at
a slight side angle in relation to the
direction of travel rather than following
a straight path. This presents a smaller
leading edge to the wood. resulting in
smoother shavings.

Unless you have no choice, always
cut with the grain. Otherwise, the chis-
el edge will act much like a wedge and
split the wood ahead of it

Although the chisel can do aggres-
sive cutting when necessary, there’s no
need to overwork it Use other tools.
such as saws and drills, when feasible,
Lo remove the bulk of the waste before
working with a chisel ™
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BEVEL EDGE BLADE

Parts of a chisel are shown above. Pressure
is applied to the handle, either by hand or
with a mallet. This drives the ctting edge
into the wood fibers.

e

Owtline hinge with knife; chisel vertical cuts
on line with mallet, bevel toward waste.

Make slant cuts on lines, bevel down. With

mallet malce score cuts; cut waste, bevel up.

E

To cut a mortise, bore overlapping
depth and trim off webs between holes
with a chisel. Bore tiny holes in the four cor-

ners to simplify squaring the corners.




. SawFixtures
That Help Cut Oversize Stock

You can cut bulky workpieces accurately and easily with these accessories.

Table saw
GUIDE STRIPS
cutoff box 318 x 314 x 54° BACK BAR—1-112 x 3112
HARDAOOD BASE | _u 48" FIR
(2 REQD.|; 17 % 48 x 54~ \
i SECURE \W/TTH GLU PLYWOOD
This cutoff box helps you ms&cm large AN 314" BRADS 5 : % >
panels of plywood without assistance. b S W
A carefully built box will help make ]

perfect 90° cuts across the full 4-fi.
width of stock every time. Clamps on
the far side keep the stock snug against
the back bar.

Begin by making the face and bottom
square. Then trim the guide strips to [SEE DETAIL)
the width of the saw slots and slightly |, .- 04 HotE
shallower than their depth. Lower the |FOR SUPPORT- ;
saw blade beneath the tabletop. BAR DOMEL  LEG EXTENSION

Cut the plywoud base. Then g‘ll.lla and [32:4F.‘Et'}2|:1|]? % 31" PINE
nail one guide strip to the bottom of the '
base so one edge overhangs the table
about 1% in. Remove the base. Lay a
shim in the second slot and place the
second guide strip on top. It should be

AR EDGE OVERHANGS —
4 1-112 x 3-112 % 48" FIR . TABLE APPROX. 1-120 %.—:__.ﬂ
SECURE WATH . * e
GLUE AND-1-3M" NO. 10 s

38 -DIA, x 3 4
BOLT COUMNTERSLINK WITH W8
MNUT (4 RECQD)

! EXTENSION .
flush with the table. Apply glue to the GLADE o A !
guide strip, replace the base and nail it EXTENSION GUIDE
to the strip. IEEEENSJQN i : 31:411; 55 33" PINE
Next, cut a kerf through the base to : e ‘ :
within & in. of the back end. Attach the LEG LEG
front bar to the base with glue and Bkl i 4
a o X3,
eight 1%-in. No. 10 flathead screws. (2 REQID|

Don't place a screw where tha kerf will
. : - 3iE-DIA

run. Draw a 11:119 perpendicular to the @ . m@@‘ T Ta MACHINE

kerf and about %% in. from the back end BOLT, NUT AND 2

of the base. Place the back edge of the WASHERS (4 SETS RECD,|

: A : . E-DIA
bar against this line. Using a single LEG ASSEMELY x 1-112"
screw, attach one end of the back bar to 1-34"DIA. ROUND N2 x 11z DOWEL
the side of the base that doesn't over " LENGTH TO SUIT TABLE WIDTH CHANNELS ", (2 REQD.|
hang the saw. Clamp the other end of - — B e T |

tha back bar to the base so the bar is SUPPORT BAR
perpandicular to the kerf.

Rip a straight & ® 3 * 48-in. ply-
wood stop. This prevents you from cut-
ting tha back bar while test-positioning
it. Then test-cut a wide piece of scrap
plywood in the cutoff box. In cutting,
push only on the plywood base.

When you are certain the cutoff box
is guiding the workpiece to receive a
perfect 90 cut, mark the position of the
back bar and secure it with glue and
eight 1%-in. No. 10 flathead screws.

The roller support holds the front end
of the box. The support consists of legs

with guides for the leqg extensions. Tha i

. Securing the back bar so it's perpendicular  With 3-in-wide scrap wood against the
adjusm_bla extensions hald the bar that to the saw blade is Important. After back bar, make a t‘:ﬂ cut |above, right].
comes in contact with the box. Bolt the screwing one end of the back bar to the  Push the cutoff box into the blade. Note
support to the saw table. base, clamp the other end (above, leftl. the support under the box.

—Linda Freedman
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Radial saw
extension table

If space limitation prevents you from
having a permanent extension table for
your radial-arm saw, you can get by
nicaly with this knock-down version. It
folds flat for convenient storage.

The top is MDO plywood. The back
cleat, fence, legs and rails are pine.
Attach the fence after the table is in
place to ensure that the fence will be in
exact alignment with the saw’'s fence.

Measure the legs so that the top sur-
face of the extension is level with the
saw tabletop. The legs and rails join in
half-lap joints. The top is secured to the
legs with lid supports. A piano hinge
along the top rail joins it to the tahle-
top.

The coupling blocks are made of five
pieces of wood. The blocks join the
extension table to the saw table. Secure
each block assembly to its respective
table with three “-in.-dia. ®X 3-in
countersunk stowve bolis, two washers
and a nut.

Two 12d common nails serve as pins
to hold the tables together. Grind off
the nail points. Then clamp the tables
together while you bore holes for the
pins through the blocks. Holes should
be slightly oversize so the pins can be
removed easily.—HRosaro Capotosto

Band saw
extension table

It's easier to make accurate cuts on
large workpieces when you have sup-
port under the work. This extension
table for oversize work attaches quickly
to the saw table with four hexhead
bolts. The bolts tumn into the existing
threaded holes found on most saws that
can accept a rip fence.

Install the 1% ¥ 1%:-in. pine frame
members so their top surface is ¥: in.
below the top surface of the saw table.
In this way, the top surface of both
extension and saw tables will be on the
same horizontal plane.

Cut the 36-in.-dia. extension table of
Ye-in. plywood. Make a cutout for the
throat, cut a “2-in.-wide slot and make a
cutout for the saw table. Bore pilot
holes for fasteners with the top in place
on the saw.

Fasten the table to the frame with
glue and six 1% X 1%in. Neo. 12
screws. Countersink the scrows. Than
fasten the back 1% * 1'%-in. member
to the plywood with two more fasteners
of the same size.

The table shown here is designed for
use with a Rockwell 14-in. band saw.
Y ou may have to alter the dimensions to
suit your saw.— Rosano Capotosto
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BACK CLEAT DETAILT  FENCE
34 x | %48 304 x 1314 x 48"
PINE PINE: SECURE WITH GLUE
g AND I-112'NO. BFH -
NO- 8 Fi WIOOD SCREWS 1
WOOD SCREW 14 REQID))
{4 REQD)
" 314 % 21 x 48"
MDO PLYWOOD
A it
- 3
[ e : !
:
; - LEGS
. | f304 x 212 x 37314
| JPiNE 2 REQD) _,
Y =
=
37-314" | £
OR TO a
o £ =d 12 x21”
' PIANG HINGE
STANLEY
\ LID SUPPORT
| a8 NO. €D 432
] \ us3
~ ; = (2 REQD)
;; | : DETAIL 3
DN
i s
g
LEG RAIL "'r_,',.r-f""‘
314 x 2-112 x 19 X
PINE TN
{2 REQD )
HALF-LAP JOINT
DETAIL 2

114-20 TAFFED HOLE

iN

A/ TABLE,

The plywood extension table supports large work when cutting with a band saw [top).
Bolt the support pleces in place to make it easler to assemble the top [abowe].
TOF OF PLYWWOOD FLUSH WITH TABLETOP 14 % 14-1/4" CLUTOUT

3 FOR TABLE; MODIFY
TO SUIT SAW TABLE

HE x 36"-{HA.
PLYWOOD

2" CUTOUT
FOR BLADE
CLEARAMCE -"'.

¥. 9 R 1-112" NO. 12 FH
e e e e T T e WOOD SCREW
I 14-20, 2-12"-LONG  [8 REQD}
HEXHEAD BOLT

WITH WASHER |4 REQD.)

o
P-112 x 1-12 = 14-114" : Y

PIMNE; INSTALL AFTER T-HZ x 1-112 % 32™
FLYW/OOD IS IN FLACE  PINE




Malem’e Push-apart pliers

ese ingenious spreading pliers

can serve as an extra pair of hands
for some difficult assembly and posi-
tioning tasks. Squeezing the handgrips
pushes the jaws apart forcefully. The
spreading pliers can be used to enlarge
sheet-metal openings, set precise spac-

For Your Shop S
metal parts, open crates, and support
objects at a predetermined height for

work undemeath. The pliers have a

These inventive metalworking projects ooking dovice that makie Siam. weel
will make your shopwork easier. in some clamping operations.

o 1210, gt o Yoin s sted

twao “In. 1en mn.- are stea)

BY WALTER E. BURTON ik B

and bend it 13° at a point exactly 4 in.
from one end.

Make the plier jaws from %&-in.-
square steel stock. Drill Ye-in.-dia. holes
through the side of each jaw block and
use a No. 7 bit to drill a centered hole in
the outside face of each. Tap the latter
for a '4-20 bolt. Mill slots in the base of
each block. The jaws fit over the bent
bars to form knuckles. Make rivets from
Ya-in.-dia. drill rod to pin together the
knuckles. The jaws must pivot freely so
they self-adjust in any position.

Cut two hinge plates from steel Y
in. thick. Rivet both plates solidly on
opposite sides of one of the bent bars at
the pivot peoint. Pin the second bar
between plates with a single rivet.

A spring keeps the jaws closed when
no force is exerted on the plier handles.
You can use a %w-in. coil spring to fash-
ion one suitable for the tool. Heat the
coil spring to bright red and while it is
still in the fire, straighten two 4-in. seqg-
ments on each side of a two-tum coil.
Hammer out kinks in the straightened
segments after the wire has cooled.

You can also make up a suitable

SIE-OIA. % 127

{4 REQD))

GATE HOOK
[CUT TO FIT) HANDLE
DETAIL

344 x 718 x 4-172"
WOOD HANDLE [2 REQD)

B x 3B x 12"
STEEL BAR |2 REQD |

TAP 104-20 HOLE

AN
144" DEEP DETAIL PUSH-APART PLIER
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To bend arms,

place two rods behind stock
and a larger rod in front at the bending
point. A tightening vise does the rest.

spring from No. 31 (.085-in.-dia.} music
wire. After bending the wire to the
proper shape, harden the coil and part
of the straight segments leading out of
it by heating them to cherry red, then
plunging them into cold water. Polish
the coil bright, then temper it by slowly
reheating the metal until blue oxide
appears in the polished area. Quench
the piece again. When mounting the

. L
Cut grooves in the base of the jaw blocks.
Here, a mil machine s used. A drill, saw
and file will do the job.

spring. be sure the coil is centered
when the plier jaws are closed.

Cut the eyes off small gate hooks and
rivet them on the tool as shown in the
drawing. They must pivot. Assemble
and thread the components on the 10-
24 * 5-in. bolt that enables the pliers o
be set and locked in the open position.
Shape wooden handles and cut grooves
for mounting them. Then finish with

G L

on of seif-adjusting
a phvot pin through

To ensure proper
Jaws, drill a hole
block and pller arm In a single operation.

oil or varnish before attaching them.
Make extenders to increase the 1Y%
in. spreading capacity of the jaws by
using '%-in.-dia. steel rod. Drill holes Y4
in. deep lengthwise through the center
of the rod ends. Tap the holes for /4-20
bolts. Coat a bolt end with epoxy and
thread it into the extender block. Cut off
the bolt head to leave a Yi-in. stud. Add
extender blocks when needed.

B =)

-

Drive wood through anvil holes to fashion
dowels. Anvil can be clamped in vise or
held by hand if longer pins are needed.

Shop anvil

ile this 4 % 4-in. perforated steel

anvil can't be usad for heavy met-

al forging, it has many functions. Made
from %&-in. steel plate, the small anvil
has holes and slots specially designed
for a numbear of metalworking tasks. It
is heavy and rigid enough to use for a
hammering surface when working with

A slot in the anvil edge, cut with a milling
machine, can be used for making sharp,
accurate bends in sheet metal.

light metals. The hole sizes were select-
ed to correspond with the shank diam-
eters of common screws and bolts.

A screw can be inserted in the proper
hole and held immobile while the head
is brushed clean or the slot restored by
filing. The holes can also serve to deter-
mine the sizes of screws and drill bits.
Punching through a piece of sheet met-
al into a selected hole enables precise

SHOP ANVIL

DRILL AND COLINTERSINK
s 1-DIA. HOLE (4 RECHD. ]

@ﬂi‘& f ,@‘I‘"

4y an W3

IBx4ns
STEEL PLATE

Tl g te—o— &
I 7 4
: g4
a0 6050 28

| D)
i

] 0
360 BDH
|2 1] el ek
) 0| O
174 Fidze | ity 3

l{ 4 =
i 42" SCURARE OR '/- |
E%\ ROLND HOLE @'
OGS

S 114 x 1-114" HEXHEALD
BOILT WUTTH WUT (8 REQD.)

176 x 314™
SLOT

control of the hole size. The narmow slot
at the anvil edge is handy for making
crisp bends in sheet metal and thin
wire. The anvil's legs permit clamping
of workpieces.

On the drawing, numbers in paren-
theses corresponding to holes indicate
twist drill sirzes. Other whole numbears
are screw sizes; fractions indicate hole
diameters in inches.

@—

Round-stock cutter

re are several methods of cutting

round stock like wood dowels, met-

al rods and wire—some of them better
than others. Wire cutters and snips are
really practical only for smaller diame-
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ters, and they tend to leave cutl ends
crushed or distorted. The round-stock
cutter shown here is designed to allewvi-
ate these difficulties. Meant to be
clamped into a vise, it has two blades—
a curved one for wood and a straight
one for soft metals—that produce

clean, shearing cuts. The tool cuts
round stock up to % in. in diameter. It
has a limiting gauge that can be set for
replicating lengths.

The first step is to find a piece of
steel for the body. Because it's possible
that the old parts and tools you use to
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The curved cutter is used to cut wood dow-
els. A rod-and-washer limiting gauge serves

as a stop for duplicating lengths.

Flipping tool over In the vise malkes straight
cutter avallable for cutting wire and other
soft, round metal stock. The limiting gauge
has been removed for this photo.,

make the cutting blades will be of
slightly different size than those used in
the version illustrated, drill the blade-
fastener holes first and attach the
blades to the body. Lay out the material
holes so that the stock inserted for cut-

With cutter removed from vise, both blades
are shown in place. It isn't necessary to re-
move a blade when using the other one.

ROUND STOCK CUTTER

KEY FOR HOLE DIAMETERS
A—114" MATERIAL HOLE
B—
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S 9 Bl O
D] c / o7 )
SHE b= ! 0 12" 7
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114"-DIA. CENTER HOLE g e ROK i
3F e it ecdls i STRAIGHT CUTTER
iy & RAD. LOCK
GAUGE DETAIL eT WASHER
L "'1 | FLAT I,
= WASHER
(2 REQD,) | 3 ne” !
12 -DIA. x 6" | pevEL | "
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HANDLE N St et v
R o> S
n, = I e == 2"- 34- = +I|
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REVEL =1 BOLT, 1-1/2"
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STRAIGHT CUTTER

ting will clear the blades. The rectangu-
lar notch near the wood-cutting
{eurved) blade proves more efficient for
some dowel types and sizes.

Flat-ground steel e in. thick is a
good choice for the wood-cutting blade.
After laying out the blade shape based
on the pattern provided, cut it out and
bevel-grind the circular cutting edge.
Harden the edge by heating it to cherry
red, then plunging it into cold water,
Polish the heated area, then reheat it
slowly until a yellowish color appears,
and gquench the piece again. You can
make a wood handle for the curved cut-
ter by sliting a hardwood dowel
lengthwise with a saw so the knife will
fit inside. Rivet the handle in place.

If you use a worn file for the straight
metal-cutting blade (I cut an B-in. file

down to 5 in.), it will need annealing
before you can shape and drill it. To
soften the steel, heat it red-hot, then let
it cool slowly. 1 removed the teeth from
a 1%-in. section at the end of the file by
grinding and filing, then beveled both
ground edges to create sharp cutting
edges. Note that the beveled edges of
the straight cutter are parallel and that
the fastener hole is centered to allow
the cutter to be reversed when one
edge becomes dull. After shaping and
drilling the swraight cutter, harden the
cunting edges. An old screwdriver or
file handle makes a good grip. The
length gauge, which acts as a stop for
material being cut, can be mounted at
either and of the tool. It is easily assem-
bled from a length of threaded rod, hex-
nuts and a broad washer or disc.

Offset hammer

light hammer is essential for cabi-
net and finish work. The square-
headed hammer with offset head is an
especially useful adaptation for driving
small fasteners close to corners.
Select sguare stock for the head.
Steel is best, but brass, bronze or even
aluminum can be used. Cut the head to
the desired length and drill a hole
through it using a No. 2 (.221 in.) twist
drill. Cut a “4-in-dia. steel rod to length
for the handle. Machine a segment at
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one end of the rod down to .221 in. in
diameter. If you don't have a metal-
working lathe, reduce the diameter by
careful filing. The reduced segment
should be about %s in. longer than the
thickness of the hammer head. Fit the
head on the rod and peen the protrud-
ing end like a rivet to fasten it securely.
Bend the handle by placing the head in
a vise and pulling on the rod. Bore a
L4-in. hele lengthwise about 3 in. deep
in a 4-in. length of %-in. dia. dowel.
Glue the rod into the dowel with epoxy
and apply finish. ™

304 LA

X8 DOAEL

When driving brads in a comner, square ham-
mer head guides itself on adjacent surface
while offset handie allows knuckie space.

POPULAR MECHANICS » hMAY |983



HE W LIFE FOR YOUR OLD m—Huw to laH lmw
~ many miles are left.

LONG LIFE FORANYGAR-&- Inmalnta!n
_ your car for the long haul. .

Plus: Hewprodumthmuhr”_ kb i oo -tl: ught-ﬂ_f
» mlrupmcau]ddo. _ :




WHY THE MICHELIN XA4 RADIAL MAY BE THE BEST CHOICE
YOU CAN MAKE.

Making o tire that performs
exceptionally well for long dis-
tances on blistering hot pave-
' ment is relotively simple.

As is making a tire that per-
torms well on rain-soaked
g highways.

Or one that can handle
twishy, snoke-like bock roads

Take these attributes sepa-
rately and none is difficult to
achieve. Take them together,
however, and you have a
problem.

But it's o problem that is,
happily, not unsolvable. Wit-
ness the Michelin XA4.

It tock four years to develop.
And 20,000,000 miles to test,

But finally Michelin is intro-
ducing this remarkable radial
to the automobiles of America.

The XA4 can do an inordi-
nate number of things inordi-
nately well. It handles hot, dry
pavement —lilled with curves
or arrow straight —like a high-
way tire. It takes on wet roads
like it was made for them,

And should you encounter
snow on your travels, you'll be
reassured to know the XA4
also performs like a snow tire.

There's more.

With proper care, a set of
XAd's will give you up to
60,000 miles of tread life. And
because of reduced rolling
resistance, they save gos, too.

What it all adds up to is this:
there are probably few driving
situations in which the XA4
won't outperform the tires that
are presently

on your car.
No matter
what they are.

MICHELIN.
BECAUSE SO MUCH

OR HIGH WATER. ON YOUR TIRES.



NEW LIFE FOR YOUR OLD CAR

Go ahead and rebuild that aging car—it's got more miles in it than
you ever dreamed
In search of a really good car

RESTORING THE BODY
GETTING RID OF RUST

Repairs you can make yourself
When you need a pro
Getting rid of dents and dings

WAX, POLISH AND PAINT
Sorting through the confusing array of products

REDOING UPHOLSTERY AND CARPETING
MECHANICAL RESTORATION

ENGINE SWAPS: YOUR TOUGHEST JOB
CLUTCH RENEWAL

Doing it yourself on a rear-drive car

RENEWING YOUR CAR'S CHASSIS

Care and repair of brakes, shocks, steering

ONGOING MAINTENANCE
SAVING YOUR CAR WITH GOOD CAR CARE

Maintenance tips for any car: new, used or restored

NEW PRODUCTS

What you need to keep your car new

Cover: Gary Licko's immaculately restored 1964 Pontiac GTO coupe

Car Care Guide produced by PM Auto Dept. , designed by Ann Bennett
PM Contributors: Clif Gromer, Michael Lamm, Alex Markovich, Mort Schultz

Bill Ashe, Brian Wolff, Borden’s Consumer Products Division

Special Consultants: Jo-Lea Automotive Center, Peekskill, N.Y.; Mallard Auto Craft
Ine., Middlesex, N.].; Nunzi's Automotive, Brooklyn, N.Y.

Car Care Guide cover photos: Frank Zagarino, Brian Wolil

[Hustrations: Fred Wolf

PM photos: Alpha Design and Enginesring, B.F. Goodrich Tire Group, W.T. Rankin,
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Work
withthe
Old Timer.

The Wrangler
makes a ]
greal traveling
companion. The
high carbon
Schrode + Stesl®
blodes are com-
pletely rust resist-
anl. Expently
made with over
100 hand oper-
ations. Also
available with
3 blades.
You're in
good com-
pany with
an Oid
Timer.

Wiite for your fres Schwode Almanac 1o Schrode
Cuttery Com., Ellervitle, MY 12428-0890
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NEWLIFE

FOR YOUR
OLD CAR

Go ahead and rebuild that aging car—it's got
more miles in it than you ever dreamed.

here are many good rea-
sons for rebuilding an old
car. Some cars are collec-
tor's items. Cthers are oul-
ragecus customizing jobs, such as
loe Alphabet's Ferrari-like Datsun,
Still others are resurrected for rac-
ing, like Larry Schwacoler's amaz-
ing 'S5 Chevy off-road racer. Most,
however, are just plain fun.

But the mest reasonable reason to
rebuild a car is o provide cheap,
practical transportation. Take John
Lamm's 69 Trans Am convertible.
John bought the car lour years ago
for 1,800, It had 98,000 miles on the
odometer and was on the ragged
edge of retrievability. He had the
lransmission overhauled, ground
the valves, replaced the carburetor,

When Larry Schwacofer rebuili his '55
Chevy (top phofo). he had a very definite
use in mind—off-road racing. Larry’s
bright orange crowd pleaser won the 1383
SCORE stock car Class 6 championship
with six victories, including a win in the
grueling Baja 1000. Mike Lamm is more
careful with his ‘67 Comaro (abowvel.
Tender. loving care and piecemeal re-
building during the 16 years he's owned
the car have put 135, miles on the
odometer. It sure beats buying new!

lohn Lamm’s 1969 Trans Am convertible

was rescued from the very edge of the

automotive graveyard. Bought with 38,000

I-

miles an the clock. it's been good
for another 50,000 so far.
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shocks. brakes, top and front seat
uphelstery, and did a lot of tighten-
ing and tuning. The investment of
time and money was certainly
waorth it, because he now has a per-
lectly good "special-interest” car for
thousands of dollars less than the
price of a 1984 convertible. The 400-
cu.-in. V8 is reliable and quick, "a
real pleasure to drive,” says John,
who has added 50,000 miles to its
life so far.

John's father, Michael {our West
Coast Editor), owns a similar car—
a ‘67 Camaro that his wile bought

"'s better than a new car.” And
310,000 cheaper, tool

Read Rankin invested $3.000 in
parts and £3,900 in labor to rebuild
a $1,700 '65 Mustang to better-than-
new condition. He replaced virtual-
ly every body panel, reinforced the
undercarriage with Y-in. steel and
laminated {loorpans, installed new
carpeting and factory-oplional disc
brakes. All the bnight parts were
rechromed, all the rubber re-
placed, as well as many laiches,
lecks and fasteners. It has a clear-
coatl acrylic paint job, and Read

Only 32 Ferrari GTOs were ever bullt. and this is not ene of them. [t's Joe Alphabet's

for him for $2,500 in 1969. Mike had
it repainted, then installed front-
disc brakes and a four-speed trans-
mission. Over the years, it's re-
quired the usual brake work
shocks, tires and other mainte-
nance items. The two-barrel, 327-
cu.-in. V8 has never had any major
mechanical work, except for a
valve job at 120,000 miles. The car
now has 135,000 miles on it.

As Mike says: 'Tve always ba-
bied and over-maintained this car.
It's really like new in every way—
very tight and cooperative. Part of
the reason ['ve never bought a new
car is because ['ve never seen any
advantage in one over this Cama-
ro. I've seen lots of disadvantages,
though.”

Executive Editor Joe Cldham's "69
Cameara RS (see Engine Swaps, on
a following page) is a similar case.
loe uses it to commute into the Big
Apple when the weather is nice,

The reasons and the lengths peo-
ple will go to restore an old car vary
widely. Lois Velardi spent 51,000 to
put new paint, a vinyl roof and
rechromed bumpers onto a 74 Che-
vy Mualibu that she bought eight
months ago for §1,200. She uses it
for daily transportation and says,

POPULAR MECHANICS » MAY |584

2 - 3
LS i FEs <y e

When Read Ronkin bought this ‘65 Mustang in 1978, it had only 40.000 miles on if. but
the turquoise body had lots of rus!. poorly covered

Fix it or fling it?

Maybe the old buggy doesn't
always start when you want it to—
or it may not shut off when you want
it to. Perhaps there's something
underneath that goes thump in the
night. When it does run, it idles
roughly and balks or hesitates un-
der heavy load. You've probably
come to feel that replacement is the
only solution.

You may be wrong. A lot of older
cars that seem to be on their last
legs can be saved—at a cost that's
only a fraction of what you'd pay for
a new car. Many vehicle systems
can be restored to like-new perlor-
mances, if they have been main-
tained in a reasonable fashion.

But partial resteration or rebuild-
ing is certainly not the answer in
every case. Any attempt to recondi-
tion an aging vehicle should be pre-
ceded by a careful evaluation of its
condition and the approximate cost
af rebuilding.

A car with considerable miles
under its belt can be restored to
acceptable condition if it was main-
tained in a reasonable fashion,
However, if all the vehicle's systems
and components have been ig-
nored since the car first rolled off the
showroom {loor, rebuilding is prob-
ably not a practical solution, except
for valuable collector's cars,

up. He's put 35,900 and much hard

work into a jewel-like resforation thaf he says he wouldn'l sell now for $20.000.

keeps it out of traffic as much as pos-
sible.

Mo matier what your motive or
budget, a rebuild offers many ad-
vantages over a new car. The hard-
est part 13 getling up the nerve todo
it. The second hardest is deciding
which car to sink your hard-earned
money info—your present old
clunker, or someone else's.

Extremely high mileage—more
than 150,000 on large domestic and
European wehicles, or more than
100,000 on smaller domestics and
most imports—might also rule out
practical restoration, even il main-
tenance was fairly regular. There is
a point at which metal wear on
hard parts like shaits, bushings and
gears may couse considerable
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PENNZOIL. STRESS-TESTED
FOR TOUGH PROTECTION.

Every moving part in the
Pennzoil-Penske Indy car is under
maximum stress. And so is the
motor oil.

Rick Mears, Indy car cham-
pion, and tiws powerful racecar
have to run at speeds of over 200
mph for up to 500 miles.

The engine must hit over
10,000 rpm.

This is the most severe stress
test an engine can be under. This
is where Pennzoil's high technol-

ogy and quality is tested to the
limit. And this is wihy you want
Pennzoll protection in your car.

Pennzoil makes motor oil for all
kinds of cars. And Pennzoil
doesn’t just keep up with the
stress of today's modemn engine
needs...it stays ahead. So you
can be sure you always get the lat-
est state-of-the-art protection..
whatever you drive,

Pennzoil —quality protection
worth asking for.
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problems a few miles down the
road, even if all the obviously worn
components are replaced.

Some people argue that every
part of a ear is replaceabls. Which
is true. However, you wouldn't
want to restore a vehicle if most of
the moving parts had to be re-
placed. A recent study found that a
$10,000 new car, purchased on a
plece-by-plece basis, would cost
about 540,000 for the parts alone.

There are other foctors that

should enter into your decision.

If you find oil inside the air cleaner and
the PCY walve is okay. suspec! bad rings.

Remember that a new car is not the
only alternative. In some cases, it
might be practical to dispose of your
car and find a good used model that
is better suited to a partial restora-
tion. Whether you do the work your-
sell or pay someone else to do it
should also enter into the equation.
Obviously, it's a lot less expensive
o restore a car i you can do a lot of
the work yourself,

Road testing

Vehicle evaluation is critical. If
you fail to properly assess the con-
dition of the car before you start,
yvou may exhaust your entire resto-
ration budget and find that you still
have a turkey.

Evaluation can begin behind the
wheel. Engine performance iz the
easiest factor o evaluate. If you are
checking your own car, ask yoursel!
if it seems as poweriul as it once
was. Does the exhaust smoke exces-
sively? Does the car hesitate, surge
or idle roughly? Does the engine
produce tapping, raitling or pound-
ing noises? Record any problems
you notice.

While driving on a smoocth, flat
road (without a crown or rise in the
center), note the position of the
steering wheel and lock for loose-
ness in the steering, or any pull. Let
go of the wheel momentarily. Does
the car tumn? Perform a weaving or
S-curve maneuver. Are there any
clunks or hitches in the steering?
Again, record any cbservations so
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you can consider them during your
under-the-car inspection.

On that same ilat, smooth road,
listen for any howling, grinding,
ticking, or chattering noises while
driving at a constant speed with the
wheel in a straight-ahead position.
Motice any noises that occur and the
speed at which theyre most pro-
nounced. Stop the car and, with the
clutch disengaged or the transmis-
sion in NEUTRAL, run the engine
through the speed range at which
the noises are most pronounced. I
you still hear the noise, it may be an
exhaust or engine noise. If you don't
hear the noise, it's coming from the
wheels or drive train.

If the noise you heard seems to be
coming from the drive train, try
inflating the tires to 30 pounds or so
and repeat the test. If the noise
changes notably, it is prabably just
tire noise, (Don't forget to restore the
tires to the proper pressure.) Rear
axle noises usually change when
you release the throttle and coast,
but tire noise will not change notice-
ably. Front wheel bearing noise is
usually not aliected by the change
trom pulling to coasting.

Test the vehicle's brakes by ap-
plying them aggressively at a mod-
erate speed on the same f(lat,
smooth road. Does the car pull in
cne direction or the other? Does it
stop in as short a distance as it once
did? Do the brakes make screeching
or grating noises? Does the pedal

Qil leaks from the engine rear main seal
are difficull and expensive lo repeir.

pulsate or sink toward the {loor?
When you come to a stop, check the
parking brake. Note any problems.

Check for worn universal joints or
excessive ring and pinion backlash
by shifting from DRIVE to REVERSE
with your foot on the brake. If you
hear a pronounced "ka-chonk” ev-
ery time you shift, there's some slop
in the driveline.

Under-hood inspection

With yvour notes in hand, proceed
to an under-the-hood check. You
can assess internal engine condi-
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Build Your Own

Grandfather Clock
Prices Starting Under
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| and dial)

|| » Do-it-yourself case

kit, parts pre-cut

| eFinished clocks

-,4', # Solid 3/4" hard-
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s Heirloom quality

s Factory direct prices

# Solid brass West
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movements

" » Money back
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Dee Rand Operation —Rear Ditterential Drive
CYCLE-CHAIR, the NEW ALUMINUM ELEC-
TRIC BIKE that Is differenf and safer. it's so
g4asy to handle, you control on, off, forward,
reverse, speed, steering, and braking with

just ONE HAND!

Use CYCLE-CHAIR Indoors as well as out-
doors. Share your bike with a friend, travel to
the store, or take it to the bank. Be indepen-
dent on the Cadillac of 3-wheslers. Its low
center of gravity and all-aluminum frame
makes CYCLE-CHAIR the lightest, strongest,
safest 3-wheeler on the marset today. Costs
only pennies to recharge at homa,

nd for free booklet and special offer on
CYCLE-GHAIR, PEDALPOWER electric bike
motors and pedal tricycles or call toll-free
1-800-257-7955, in N.J. B00-232-6550.

30 Day Trial = Money Back Guarantes

ELECTRIC MOBILITY CORP., DEPT. 972
591 Mantua Blvd., Sewell, New Jersey 08080
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tion with three basic tesis—engine
vacuum, oil pressure and cranking
compression—and then relate
these findings to your previous
observations.

To check engine vacuum, attach
a vacuum gauge. following the
instructions of the instrument mak-
er. Allow the engine to idle and
note the reading. It should hold
steady between 17 and 2] inches. i
the reading is constantly changing
or the needle appears to be vibrat-
ing, suspect bad valves. If the read-
ing is steady but low, suspect
retarded ignition timing or poor ring
seal. (Adjust the timing and check
again to determine which.) When
you open and close the throttle rap.
idly, the reading should drop to a
few inches of vacuum, then shoot
up to 25 or so belore resuming its
normal position. (If it drops all the
way to zero, then rises to only 20
inches, suspect a poor ring seal.)

To do a compression gauge test,
remmove all the sparkplugs and
insert the compression gauge into
the first plug hole. Crank the engine
with the starter until the cylinder
comes up on its compression stroke
five times. Record the reading.
Bepeat the test for each cylinder.
All readings should be within 25

A compression test will tell you if the
valves and piston rings are okay.

percent of each other. I not, suspect
ring or valve problems. (You can
narrow the problem down further
by perlorming the engine diagno-
ses featured in our July, September
and November ‘83 Soturday Me.
chanic sections.)

Betfore reinstalling the plugs, ex-
amine them for black soot that sig-
nals poor combustion or oily wet-
ness, and heavy black depaosits that
indicate cil consumption. Take a
lock inside the air cleaner as well, i
you find cil, and the PCV valve is in
working order, the piston rings are
probably worn out.

Ol pressure is another good indi-
cation of general engine condition.
If your car is not equipped with a
gauge, you can attach one tempo-
rarily in place of the oil pressure

light's sending unit. If pressure is 20
percent or more below manufactur-
er's specs, suspect a worn oil pump,
worn bearings or both.

Piston pin knocks (which disap-
pear under certain speed and load
conditions) and bearing knocks
{which usually don't) are both indi-
cations of very serious engine wear,
The clattering noise of piston slap is
also an indication of serious wear,

Valve train noise and oil con-
sumption are two other factors you
should consider in vyour general
assessment of engine condition. I
there's a lol of valve train clatter
and perhaps an accompanying
poor vacuum gauge reading and
rough idle, you can suspect a worn
cam, faulty lifters and/or worn rock-
er arms. li the engine consumes
considerably more oil than it did
when it wos new, suspect bod
valve guides or oil rings.

i you find only one particular
fault and you can trace it to a spe-
cific cause, your engine can proba-
bly be serviced in the car ot mini-
mal expense. However, if you [ind
that it comes up poorly in a number
of areas, you're probably faced
with replacement or rebuilding.

Pressure-test the cooling system if
you have any doubts about the con-
dition of the radiator, if you suspect
coolont leaks, or if the car has been
overheating.

Under-car checks

The under-the-car inspection is
next. This task is bes! performed on
a vehicle lift, but it can be done on
jackstands if you're very cautious.
The car should be reasonably high
oif the ground to permil adequate
inspection and all four corners
should be up. li vou don't know
where to place the jackstands, or if
you don't have four high-quality
stands, don't attempt it

The first thing to look for is frame
or, in the case of unit-body cars,
floorpan rust. If the structural mem-
bers have rusted lo the point of
deterioration, forget about restoring
the car. This type ol corrosion is g
problem that's particularly common
to some earlier imported vehicles.

Onece you've delermined that the
car is not in immediate danger of
breaking in two, examine all the
tires carefully. Botate the [ront
wheels and listen Ior wheel bearing
noises. Grab all tie rods and steer-
ing arms and attempt fo work them
back and forth by hand, noting any
excessive looseness. Nole the con-
dition of control arm bushings. [se
a jack or a wedge of wood to take
the weight off loaded control arms,
then shake the wheels to determine
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Kelly-Springfield
Ride

It’s the rough roads that
don't feel so rough. every road
has its share of bumps, rocks and holes. And
every Kelly tire is built with that in mind.

Qur Kelly Vovager radial has belts of aramid.
Aramid is a man-made fiber that, pound-for-
pound, is five times stronger than steel but far
more flexible. It lets the Voyager absorb shock
without sacrificing strength. That, combined
with a computer-designed, all—season tread and
special rubber compound, gives you a
remarkably smooth, quiet ride.

But a Kelly-Springfield Ride is more than that.
It's handling, traction, fuel economy and long
treadwear, Kelly-Springfield built its first rubber
tires for carriages for just one reason—to give
people a better ride. And we're still doing it
today. So next time you need tires, get yoursell
a Relly-Springfield Ride.
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SMALL ENGINES
WORK HARDER
THAN LARGER ONES

Yes, 4 cylinder engines work harder than 8
cylinder engines to travel the same distance.
When the 4 and B8 cylinder engines have both
travaled 10,000 miles, the 4 cylinder englne
has worked the eguivalent of nearly 20,000
miles. They alsa run hotter — lending to
shorten the life of your il by creating wamish,
gum and sludga.

All this means more wear and tear on your
smaller 4 cylinder engine. Il needs more care
and attention. A guart of RISLOME with each
oll and fiter change will help get rid of those
depasits that rob your engine’s efficiency and
smopthness. Clean angines run betier, longer
and more sconomically than dirty ones.

Use RISLONE at oil change tima or when
you're down a guarl.

Get the big, yellow, red and black QUART
can of RISLONE at discount siores, retall
aulo chains, and parts slores avarywhars.

FREE: 32 page LUBE TIPS
booklet. Information, |deas
and discussion aboul prob-
lems, periormance and fubsl-
cation. Send self-addressed,
stamped envelope 4% x &%
or larger.

THE SHALER CO.

in Canada: Warren Packaging Co., Lid.
Bearborough, Ontario, M1 et
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ball joint condition. Remove each
wheel and check the condition of
the brakes. Note any brake fluid
staing on the inside of the tires.
Check the condition of brake lines
and hoses,

Loock for engine transmission and
differential oil leaks. Transmission
front-seal leaks, engine rear main
seal legks and differential pinion
seal leaks are difficull to repair if
vou do il yoursell, and expensive if
vou don't.

Is it worth keeping?

Once the inspection is complete,
git down with pen and paper and
evaluate the results. If you find that
the powerplant suffers from poor
compression, low cil pressure and
other indications of extreme wear, i
will have to be rebuilt or replaced.

A low-mileage junkyard motor is
the other alternative. You can usu-
ally find one for 40 to 50 percent the
cost of a rebuill, but it's a gamble.
You may end up with a jewel, bul
you dlso could lind yoursell with
another clunker.

You have similar choices in the
automatic transmission market. A
rebuilt goes for $300 to $500, unin-
stalled. Junkyard boxes run any-
where from 75 1o $275, depending
on make and model.

To accurately estimate the cost of
replacing an engine, transmission
or differential, call some local mer-
chants who deal in scrap salvage or
rebuilt components. Mosl will give
you a general cost estimate.

The cost of restoring brake or sus-
pension systems depends on how

many components must be re-
placed. In general, if you wish to
restore a vehicle to very good con-
dition, you should replace the com-
ponents that are partially worn, as
well as those that are fully worn.
Add up the cost of the parts needed,
and the labor required to install
them if you can't do it yourself. A
complete brake system rebuild
could cost more than $500 if all the
componenis need replacement. Es-
timate the cost of other necessary
repairs in a similar manner.

The cost of restoring the exterior
of the car must also be considered.
Here you con save a tremendous
amount if you can do it yourself,
The amount of reconditicning you
want to do may vary, as well. Do
you just want the car to look accept-
akle, or do you want to restore it to
like-new appearance?

If you don't feel capable of evalu-
ating the condition of your ecar,
hove a pro do it. Many repair shops
now ofter vehicle evaluation ser-
vices, with prices as low as $39.95.
These are generally aimed al the
used car buyer, but they offer an
excellent way o determining
whether yvou should restore or re-
place your present car.

The final decision is striclly a
judgment call: How much will it cost
you lo restore the car, and will you
be happy with it when you're done?
How does the cost of restoration
compare to the cost of a good used
car? Remember that any used car is
a gamble, too. You may end up
with a car that needs as much work
as the cne you have now. ™

In Search Of A
Really Good Car

Fian | first cavght up with him for

our 1976 Car Care Guide. John
Becker of Williamsville, Mo, had driven
his 1970 Chevrolet Six sedan a trouble-
free 333.000 miles. Since that ime, he
has phoned me every few years 1o keep
me abreast of his car's rapidly advanc-
ing cdometer.

In July 1979, Becker reporled in at
516,735 miles, mentioning thal he was
averaging 21 mpg. And except for sever-
al valve grinds, 12 wormn-out distributors
and some surface body rust, his Chevy
was still running strong

Then, on June 25 1983, John called
me again, this time with the news that his
beloved Biscayne had finally given up
the ghost, "The frame rusted in two.” he
fold me sadly, "and the weiding shop
saye there's no more metal o patch
together.” His car's odomeder registerad
707,756 at the tinal mile.

| asked Becker, who travels more than
1.000 miles a week in his work, what he

Pictured in ‘79, John Becker's ‘70 Chevy
had 500,000 miles. and 207,756 to go.

now plans to use for wheels, “This bime, "
he replied, "1 think I'l get me a really
good car!” After | picked myself up ofl
the lloor, | asked him whal he considers
a really good car. "With the money |
saved driving the Chevy,” he answered,
| figure | can st about afford a Cadil-
lac."
We'll keep you posied on just how
things go with John Becker and his new
Caddy —M.L.
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Get your “AMERICA’S BEST”

S

ISS 99
VALUE
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R'S CAP

WITH THE PURCHASE OF ANY FRAM FILTER
OR SET OF AUTOLITE SPARK PLUGS

GET YOUR PAINTER'S CAP

For only $1.99 (and proof of pur-
chase of any Fram filter or set of
Autolite spark plugs) you can get
the ‘““America’s Best”” Painter’s
Cap, (a $3.99 value).

AND HELP SPECIAL OLYMPICS

We'll send 25¢ to Special Olympics
for each cap sold. Help us support

Special Olympics, the world’s

largest program of sports training
and athletic competition for men-
tally retarded children and adults.

Look for the “*America’s Best”’

display wherever
E-

Fram/Autolite
products are sold. :

mem ._ﬂ.l.-llatm

Join Fram/Autolite and
“America’s Best”
in helping Special Olympics

To get your own “'America’s Best” painter's cop (o $3,99"
value), enclose §1.99 (check or money order) ond proof of pur-
chase of any From or Autalite product. Or send $3.99 (check or
maoney order), Fram/Autolite will make o 25¢ donation to
Special Olymipics for each cop purchosed.

Please sand me “America’s Best'' painter's cops,

[ Enclose proof of purchose fromany [ Enclose $3.99
From /Autolite product and only 1,99

MAME:
ADDRESS:
CITY:

STATE: ZIP:

MAIL TO: Mercury Mail Advertising, Fram /Autolite Pointer's
Cop Offer, P.O. Box 4447, Providence, RI 02940

Offer expires September 30, 1984, Allaw 4—8 weeks for delivery. Vioid where
restricted, prohibited o faaed, Good only in U.5. A

:t-** 25¢ donated to the Special Olympics by Fram /Autolite
for each cap purchased!
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GETTING RID OF RUST

1 Set up your electric drill with a No.
J6-grit sanding disc and grind off the
finizh surrounding rusi. Don't over-
heat the metal—pull back dise for a
second or two every so offen.

This type of damage can be repaired by a do-it- roumﬂn since the rust doesn’t exiend 5 Apply more body filler. building it

to the edge of the panel. Start by loosening and pulling away the decorative chrome up in thin layers until it's about % in.
m-nl'&lng trim. Enlarge the hole by prying ni'?rur!'_r sections that ore ready te fall off, You above the surrounding surface. Led it
should use a screwdriver. pliers or gentle taps of o hammer. By the time you finish dry for 20 minutes. then rough-sand
preparation {step 2). the hole may be twice its original size. with No. 100 waterproof sandpaper.

WHEN YOEI NEED A PRO

1 The first step for pmfentunu! and do-
it-yourself rust repair is the same:
The surface has to be properly pre-

pared by grinding and cufting away
l'he thin. rusted metal.

This degree of rust deamage is difficult for most do-it-yourselfers to handle. The rust has B Welding morks must be ground
eaten away the fender metal right to the end of the panel. leaving no biting surface for and the joint between the
body filler ond fiberglass cloth. The kind of do-it-yourself paich shown above would be and fender covered with body
unsupported uiunw; edge, which would allow it to vibrate and crumble. New sheet gﬁ‘er Sand the filler, then spray

metal must be we, in place for a proper repair. primer on the repaired area.
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t that requires patience. Every blow you

avery cut you make with a

strike with a body
arinder has to
“lass job. The o

overheating the metal. Stre

epair damage without sireicning anda

| and overheated metal is thin metal that's

3

Usze tin snips to cuf awgy remainin 3 Use o sgueegee to spread plastic or 4 Coat the area with plastic or alumi-

rust-thinned metal. Then clean all aluminum (shown herel body filler num body filler let it dry. Then
debris from the cavity with a brush around the cavily. Presz a piece of use the drill and No. 36-grit sanding
and by tapping around the hole with fiberglass cloth into the filler and let disc te grind the filler smooth and to
a hammer. Don’t dent the metal. it dry in ploce. remove excess cloth.

6 Finish-sand the body filler with No. 7 Spot-paint the repair. We used the B Protect the inside of the panel fo
180 wet/dry paper until it’s level with Preval Sprayer. Fill the 6-ounce jar keep rust from undermining the

metal. Spray on primer, let it dry, with paint and screw on the gerosol repair. The next best thing fo weld-
then sand lightly. o= shown. with No. bomb. then vse a smooth and even ing on melal is to use undercoat-
400 waterproof paper. motion. Mask surrounding parfs. ing—Ilots of it. built up in loyers.

2 Next. a iiaca of metal is lashioned to 3 Using a powerful eleciric t weld- 4 The back side of the area must sup-

match the missing panel. The metal er. the pro fack welds the metal port the palch ond keep rust from
extends around and under the fender piece fo the fender. The welds are attacking the repair. A second piece
to form a new edge. Clamped in ploced close together. Each inch of of metal is fashioned to fit the fender
place. it's sanded until it's shiny. the patch is bonded to the fender, and iz welded in place.

B No maiier who repairs a rusted area. 7 A body repair professional is an art- a A look ai the result explains why pro-
the resull restz primarily on the sur- ist with a paint gun. He uses a fezsionals get big money. This repair

face preparation. Sanding to silky smooth, sweeping movement to ap- job cost the customer $5150. That's
smoothness will make it lock as if ply paint in thin ]xm—cr technique prelty much the geoing rate for just
damage never existed. do-it-yourselfers should proctice. one rust spet or small dent.
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TOUGH TRUCK QUALITY
At Ford, Quality is Job 1
import or domestic
small truck tops
Rangers quality, based
on a survey of owner-
reported problems,
during the first three
months of ownership of
1983 trucks. And the
commitment continues
in 1984
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£’ MOST POWERFUL V-6
IN ANY SMALL PICKUP

- Choice of four engines,
including the most

powerful 2.8L V-6 and
Plus comiort for three in
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more likely to rust. A long-lasting
repair job depends on the type of
body filler you use. This material is
the protective coating that goes
directly over the repaired metal. lis
main purpose s to {ill irreqularties
in the bodywork with a material
that can be sanded smooth. Ancth-
er purpose is to make the repair
waoter-resistant.

A cheap filler doesn't block water
for long. Water seeps into crevices
around the repair, causing metal to
rust and the patch to fall out eventu-
ally. Using a high-guality filler is
important if you're restoring a car
you plan to keep for many years—
maybe one that has the chance of
becoming a classic,

The characteristic

that distin-

GETTING RID OF DENTS AND DINGS

-E'I

-~

S

1 Clean dented area. Working from

behind. use a 2x4 and a sl to
bang out metal. Be careful—if you
hammer a dent into o bump, rehom-
mering may crack metal.

2 To remove wrinkles, use o hammer

and delly. Hold dolly behind and
against metal and lap edge of dent.
Dollies—{flat, heel-and-tce. all-pur-
poze—{it different areas.

o

3 Tap out wrinkles by striking metal
sup, from behind with the dol-
ly. Avoid hard banging. Touch spot
to judge when metal is smooth
encugh for filler ond sanding.

POPULAR MECHANICS - MAY 5984

guishes a better [iller from one that’s
g0-80 15 the amount of talcum pow-
der blended into the product. Less
talcum and more “heart” is the
desirable feature. The "heart” of a
filler iz the bose material—either
plastic or metal. Fillers used by
most do-it-yourseliers have a plastic
base. A really top-notch profession-
al filler has an aluminum base,

A repair made with a good-gual-
ity plastic filler (about $8.50 a quart)
will hold up approximately live
yvears, if the job is done properly. A
repair made with o good-quality
aluminum filler {aboul $20 per
quart) can last indefinitely,

You can gel either plastic or alu-
minum fliller from an aulo parts
store thal deals in body repair

Do It Yourself
Or Farm It Out?

The decision here depends on the kind
of tools you need for the particular repair
You probably won't spend the price for
the weider neaded to repair metal rusted
fo the extent shown on page 114. This
type of rust has eaten 1o the edge of the
panel, requiring that a piece of metal be
tacked over the hole. Converssly, as
long as metal around rust is intact (see
page 114), relatively inexpensive do-it-
yourself products are available

There's another aspect to this do-it-
yourseif or farm-out question. Top body
repair professionals are as meticulous as
good artists. If you don't have the
patience or don’l wish 1o take the time
required to do a job properdy, fam it
out.

Dents are easy fo hammer out if you can reach the back of the dented panel (see ste

14}, and if you

‘re careful not {o streich and wrinkle the metal. If you connof reach 1

back of the dent, you will need a slide hammer (step 5). Before you start. remove irim
and other parts on and near the mangled metal. Some parts are held by “blind™ fas-
teners. Slide or pry trim away from body fo reveal fasteners.

4 Use a slapper when wrinkles are

E over extended area. Hold o

Ily in place and strike metal hard.

Metal won'l strefch becouse blow is
spread over a wide area.

If you can’t gef dolly behind dam-
aged area, drill Y+in. holes into dent
1 in. apart. Screw slide hammer into
holes and slop slide toward you fo
pull out dents. Work in from edge.
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HOW FAR SHOULD
A MOTOR OIL
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equipment. The aluminum filler
may have to be special ordered.

Many new cars have liberglass
panels around the grille or head-
lights. Small holes and cracks in
such panels can be easily repaired
with fiberglass repair kits, sold in
auto parts stores. The typical kit
contains resin, hordener and f{iber-
glass strands or cloth. A kit is fine for
small repairs, but big repairs get
unwieldy and it is often simpler o
replace the entire panel.

Follow the instructions with the
kit, but mix the resin in small

tches. The resin dries very quick-

ly and some generate encugh heat
to start a tire. Resin tumes are toxic
and flammable, so work in a well-
ventilated area free of flames or
electrical sparks. After sanding the
patch, cover irreqularities with filler,

Body repair tools shown in this
saction are common and can be
purchased at quto parts stores.
However, you may encounter trou-
ble cbtaining a small quantity of
paint to match an older car.

Soon after a color ceases to be
used by a car manufacturer, paint
companies stop making small-size
aerosol spray cans of this color. To

get the color for spot painting, find a
body shop that stocks the paint in
gallon containers, Buy a small
quantity of the paint and some paint
thinner. Then purchase an aerosol
spray kit, which consisis of two com-
ponents—an aerosol bomb and six-
ounce jar. The bomb will spray
about 16 cunces of paint. You can
buy replacement bombs.

Caoution: Body repair work can
be dangerous. Wear a loce mask
when you're grinding, sanding or
spraying paint. Also wear salety
goggles when there's danger of fly-
ing debris. ™

PRODUCTS THAT HELP YOU WORK LIKE A PRO

here’s more 1o a car body than metal, and more to

bodywork than tixing dents and rust. Windows chip,
vinyl rools tear, rear window defroster grids get scratched
and don't work, and urethane bumpers seem to gouge
rather than dent. The few products available to fix these
common problems have either been hard 1o find, expen-
sive, or sold in such large quantities that only a dealer or
commercial shop would invest in them, Now Duro/Loctite

Durc’s Easy Does It bumper repair kil includes a flexible
repair compound in an applicator. woven fiberglass cloth.
spreader, sandpaper and flexible paint. It lists for $9.99.

and deep cracks in dashboards can be fixed
riect Maich repair kif. The repair material

has brought out a line of these products for the do-il-
yourselfer that is sold in hardware and auto slores.

The rear window defogger repair kit is a conductive
coating that you apply with a brush. The hard part is find-
ing the liny scratches in the delroster grid. You have 1o
check each wire with an chmmeter; ones that register
infinity are broken. The Bullseye Repair Kit is meant to fill
in only shallow “bull's-eye” chips; not starlike cracks

Loctite Quick Grid rear window defogger repair kil contains
conductive re
The repair

resin. o se we stencil and o brush.
about 25 minules. The kil costs $9.99.

Gk Y \
Loctite’s Bullseye Windshileld Repair kit contains an applica-
tor and clear. w]h material for filling in “bull’s-eye™-
type chips. lis price iz o lot cheaper than new glass.

($10.25) is designed for tops and dashes. not seats.
LAR
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WAX, POLISH
AND PAINT

Here's how to sort through the confusing

array of auto body care products on

the market, and know what to use when.

e shelves ol auto parls stores are stocked

with row upon row of waxes, palishes and

similar products. They [all into four main eat-

egones: siraight waxes, straight cleaners
(sometimes called polishes), combination cleaner!
waxes and compounds.

There are two ways to restore luster to a car'z finish.
One is o rub out weathered paint with a clegner or
compound which brings back gloss if it's there, and
then apply a coat of wax to protect that gloss. This is
referred io as a two-step process. The other way is to
use a single product that combines a cleaner and
wax—the one-step process.

A two-step process may provide more uniform
resulls over the long run, but it's a lol more work.
Many companies sell separate waxes and polishes
only because there is still a demand for them from
pecple who preler to do it the old-lashioned way. Most
experts agree that a one-step product 18 just as good
as a wo-step.

Maost folks wash and wax their own cars, of course,
but you can larm your car out to a professional "de-
tailer” for a thorough going over. If you larm the car
oul, it's lessz expensive to have a professzional detailer
use g one-step process. Prices range {rom about $40
to $60, compared to between $105 and $150 for a two-

Illustrations show cross-secfions of conventional paint (right) ond new clear-coat painis.

Hi

The subsirale is the car body.

jcql metallic paint consists of metal As wnul'h'ring continues, chalking gets Polishing with a mild abrasive removes

u between a tinted top coat and pig- worse amf
ml-r:l'-d base. This paint iz chalking. and crm:k

120

int film begins to get uneven
photos. opposite page).

some chalk and smooths surface. A clean-
er'wax removes stains and fills eracks.
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step process. The only optional task done by most
detailers is cleaning the engine. Ctherwise, in addi-
tion to treating the finish, prices for both the one- and
two-step processes usually include cleaning bright
waork, wheels, tires and the interior.

Check paint condition

Many people who buy new cars keep them locking
good by waxing every few months with a one-step
product. The silica or clay cleaning agents, although
classified as "mild abrasives,” do a good job of remov-
ing slightly oxidized paint called "chalk.” Also con-
tained in these products are hydrocarbon solvents
(naphtha or kerosene) and detergents that will dis-
solve stains.

But what about an older car? Can
you use the easy one-step process
or should you employ an abrasive
compound? The answer to this
question lies with the condition of
the paint. If it's merely dull and dis-
colored, try a liquid cleaner. I you
find yoursell rubbing like crazy to
make the cleaner work, move up to
a paste-type compound.

About compounds

Suppose the finish looksas ifit'sa
goner—badly weathered, stained,

that was previously applied. Spreading on a second
coat is work lor nothing.

Borderline finishes

Suppose the paint on your car doesn't look all that
bod. Is it advisable to use the one-step process to
clean and wax at the same time? Experiment, Use a
one-step product on the waorst-locking area. lf the
resulls aren’t good, turn to the two-step process.

Types of one-step products

There are three general categories of one-step
products: paste, liquid and spray. Results produced
by paste and liquid one-step waxes are equally long-
lasting, while some spray products
may not be as long-lasting, since
they contain more fluid to permit
sprayer application.

Tips about waxing

i you've ever waxed a car, you
know that the sides are the most dif-
ficult areas to do. That being the
case, you may want to tackle fend-
ers and doors first, when you're
fresh and have a full head of steam,
before waxing the hood, trunk and
roof.

Another trick is to know when

scratched and covered with road
film. You may think a paint job is in
order, but before spending hun-
dreds of dollars, try compounding.
It just may bring back the luster,
There are two types of com-
pounds—moderate-duty (polishing
compound) and heavy-duty (rub-
bing compound). Polishing com-
pound, which is often white in col-
or, removes moderately weathered
paini, moderate film and light
stains. Rubbing compound, usually
red in color, is needed to remove
badly weathered paint, heavy film
and bad stains. Try a polishing
compound first. If it doesn't do the
trick, use rubbing compound.

your car needs waxing. What you
do is check how water beads on the
surface. On a freshly waxed sur-
face, beads will be almeost round.
As your wax protection wears
down, beads will flatten out. When
a line from the surface tangent to a
bead gets to be 50°, it's time to wax
the car again.

In addition to restoring paint,
here are other things you can do to
make your car look sharp:

B Clean the engine with an engine
cleaner/degreaser.

B Use a special tire cleaner lo
clean the wheels without marring
the paint finish. A soft tocthbrush is
a good loal for getting inlo tight

Put the car in a shaded area and
follow the instructions printed on
the compound can. Do not use a
heavy hand and never use an elec-

Electron microscope pholos show a new

metallic paint job (top) and same paint
after accelerated weathering (botfom)

equivalent fo 2-3 in Florida. Magni-
fication is 2000% . Wax can slow damage.

spots.

B Use chrome cleaner on bright
work and a silicone-rich preserva-
tive to clean moldings and bumper

trie buffer with rubbing compound.
It is extremely abrasive and can rub off paint right
down to the primer, at which point a paint job is
unavoidable. Use light pressure and a back-and-forth
motion. A circular motion leaves swirl marks on the
car {inish.

It will help to aveoid overrubbing spots if you wash
the car first and then get rid of stubborn stains like bug
spatters, bird droppings, tree sap, tar and the like.

Next, wax it

Alter compounding the car, step back and take a
critical lock. If you like what you see, you've avaided
the need for new paint. Now, apply wax.

Keeping the vehicle out of direct sunlight, start in
the middle of a panel and work ocut toward the ends.
Apply a little wax and use a circular, light-handed
motion to spread it,

Don't assume that two coats of wax are better than
one. As you apply a second layer, you'll remove wax

POPULAR MECHANICS = MAY 1984

sirips.
B Give tires a new look with tire black.

Note: Auto body corrosion generally begins on the
underside of the body where wax is never applied.
Therelore, periodically hose down the underside of
the car to get rid of dirl and road salt.

Understanding paint

lf compounding [ails to bring paint luster o an
acceplable level, it's time to consider repainting. Cn
the surface, the task looks simple enough. Just turn i
over to a body shop and have it "spritzed.” Are you in
for a surprisel

You'll lind the job ean cost £100, $600, §700, $900 or
more. The price depends on the type of paint “system”
used. In the economic pecking order, from lowest to
highest, here are the systems you'll encounter:
B Baked enamel. Enamel refers to the type of binder
used in the paint. Baked enamel will begin 1o fade
after one to three years if it isn't properly cared for. It
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Mew cars and trucks
=, have lighter bodies,

transmissions and sus-
pensions to save you gas.
But if you plan to fow, you
need added protection for
these areas of your vehicle.
Here are a few basic tips to follow.

1. GET THE RIGHT HITCH.
All hitches are not alike. The wrong one can cause
body damage. Or tear out.

Hitch World selects and installs the hitch that is
designed to meet your towing needs. They carry top-
brand names like Draw-Tite and Reese. Every hitch
is backed by an exclusive nationwide warranty that is
good for as long as you own your tow vehicle.

2.GET ATRANSMISSION COOLER.

When towing with a downsized car, heat builds up
inside of your transmission. This added stress

can burn its fluid and
.- Sshorten the transmis-
sion’s life.
- Hitch World experts
* select and install the
J transmission cooler,

such as Hayden, that can extend the life of
your transmission by releasing the
added heat caused by towing. #

3.GETATOWING 4 =«

SUSPENSION.

A standard suspension is
basically made to carry passengers. Frequent
trailer towing can reduce the life of your springs
and shocks. Hitch World installs air lifts or air
shocks, such as Monroe and Hellwig.that give
your tow vehicle added frame support, and reduce
suspension and tire wear,

NOW SAVE UPTO S15
Take this ad to your nearest Hitch World. It is
good for $5 off the price of a hitch, a trans-
mission cooler, and a suspension system ($15
maximum discount, offer expires 12/31/84).
Look in the White Pages under U-Haul
Centers for the location nearest you.

Wirite for a FREE HITCH GUIDE:
HITCH WORLD, Dept. PM,

PO. Box 21503

Phoenix, AZ 85306

at vour I.H'IAUL cantar




has a tendency to fade rapidly
because of the sun's ultraviclet (UV)
rays. The cost to paint a full-size car
is about $100 at cut-rate shops.
B Acrylic enamel. This is the sys-
tem most widely used by paint
shops. The term acrylic refers 1o the
type of polymer (plastic) used in the
binder to hold pigment particies
together. An acrylic enamel paint
job on a full-size car costs about
$600. Life expectancy of acrylic col-
ors is approximately five years, with
good care. Acrylic enamel has
good resistance to UV rays and
lades at o minimal rate.
B Acrylic lacqguer. This syslem uses
lacquer as the binder. It has been
widely employed by General Mo-
tors lor painting new cars. It
requires intense heat that is difficult
for body =shops to duplicate. Those
body shops that can provide an
acrylic lacquer paint job generally
charge about 3100 more than for
acrylic enamel.

The advantage of acrylic lacquer
is that it gives a higher gloss. Its cal-

Contact Angle

Shape of waler beads determines when to
wax car. When tangent line of beads
slumps lo 507, it's lime lo rewax.

or will last about as long as acrylic
enamel and has good resistance o
UV rays, but it requires more fre-
guent waxing lo maintain its
gloss.

W Base coaticlear coat, At about
900 and up for a full-size car, this is
the most expensive paint job you
can buy. The paint is oversprayed
with a super-tough urethane that
protects the finish indelinitely. The
urethane clear coat slows UV paint
fading. If something scratches the
car's surface, the urethane coat gets
scratched—not the paint. Minor
scratches are easily polished out.
Onee the clear coat is penetrated or
degrades, however, the color coal
fades rapidly, without the gradual
dulling of traditional finishes. It is
virtually impossible for the do-it-

yoursalier to touch up chips and,

scratches on clear coat paints.
Clear coats were first introduced
on imports, but they are showing up
on more and more new domestic
cars, too. ™
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gasoline
in back.

Havoline Supreme’s formula blends nine
Texaco-developed additives with highly
refined base oils. It helps protect against
friction, wear and harmful acid, sludge and
varnish deposits. It also helps save gasoline.

All Havoline motor oils exceed tough
API-SF 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
gel proven protection you can trust.

TEXACO s
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Upholstery in this Accord shows what
ean happen if kids use a car seal as
a trampoline. You musl remove rear

seal cushion lo install the cover.

ime ocon do  terrible
things to a car’s uphol-
siery. At first, it's just a
tiny split in a seam ar o
stgin from ]umu*' fudge pop.
But before e you know it, the inte-
ricr looks as if a flock of vultures

has set up housekeeping.

The remedies range from mild
{a set of seat covers) to wild (a
custom reupholstery job). The
remedy you choose may de-
pend on the condition of your
cars seats, how much you're
willing to spend and how much
of a perfectionist you are. We've
illustrated each extreme here—
the conservative job with a 1977
Honda Accord haichback, the
radical job with a 1957 Chevro-
let sedan.

he lront-seat upholstery on our

Honda Accord was sculled but
intact. The rear seat had two split
seams, but the padding and springs
were sound., We decided on a quick
cover-up job with seal covers—
$34.50 list for the two front seats,
another $34.50 for the rear. The
striped covers we selected are from
Poly Plush.

Installing seat covers in a sedan
requires removing both the rear
seatback and the rear cushion. But
since our hatchback allowed easy

(Fiease turn to page 127)

124

RE'DOING UPHOLSTER

1Wibﬂdmummthammﬂimgfmm 2
the rear seatback before we could with bolts or a wire . Some
instell the seat cover. Six Phillips- release by pushing in al the lower

head screws hold the carpeting. front edge and pulling straight up.

3 Stretch cover over seal and smooth 4 New carpeting for the cmgo
wrinkles. Attach cover's elastic luu:u and rear seaiback was the ni.l.i'lll:lg'
T

to spring assembly with 5 touch in our budgel restoration. Cost
Close hook's cpen end. of the entire project was $156.95.

POPULAR MECHANICS = MAY 1984



Pro Work Gives The Best Look

g T

1 Broken springs must be replaced. The

5 material comes in large rolls.

ut off the length you need and. using
pliers. attach it fo seat frame.

3 Now for upholstery: Lines marked af
2-in. intervals on back of winyl are
guides for pleats when foam is sewn
on. Polyester thread is bes!.

POPULAR MECHANICS = MAY 19684

a sheel of vinyl over the
ngs ps them in place. C-
hog rings. installed with hog

ring pliers. secure vinyl to the seat.

2 Stretehin

4 Upholstery panelz are stifched lo-

gether and secured to seaf with b

rings. If origingl podding is sound.
new upholstery can slip on over old.

The front seat of this 1957 Chevrolel
looked like a battle zone. Remove seal
and I off upholstery and padding
down to the bare frame and springs.

hat if you'll settle for nothing

less than o prolessional-lock-
Ing upholstery job for your car?
What yvou need, then, is an auto
upholstery shop,

A professional job allows you to
choose the materlal—vinyl, cloth or
leather. You can specilty whether
you want pleats, diamond tufts or
smooth panels.

If you're a purist, you can try to
duplicate your car’s original uphol-
stery. Some popular upholstery
materials, even from many vears
back, may still be available from
suppliers and even car dealers. But
such materials could be very ex-
pensive—as much as $50 or $60 a
yard.

Alternatively, the upholstery
shop may suggest another material
that's very close to the original—
and much cheaper.

To see what's involved in a pro-
fessional reupholstery job, PM went
to Jo-Lea Automotive Center in
Peekskill, N.Y. There, a 1957 Chev-
rolet two-door sedan was getting
the compleate interior treatment with
pleated maroon vinyl and black
tnim accents.

Jo-Lea’s charge for the seats
alone was $400. The entire job,
including headliner, door panels,
dashboard and floor carpeting, cost
approximately $1,200.

Gary Schwadron of Jo-Lea first
measured the seats carefully. Then
he unbolted and removed both

(Piease tum (o page 127)
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"'’ You may never need
‘an off-the-road tire

this good.

llnless you aiso happen
to drive on the road.

Uniroyal's Laredo S/R
radial is one all-terrain tire
that won't punish you on
the toughest terrain of all:
the street. It has been engi-
neered for excellent all-
weather traction and
smooth, quiet operation
both on and off the road.

Using advanced
computer-aided design sys-
tems, Uniroyal engineers
achieved an optimum tread
design. With computers
they were able to project

tread noise and traction
capabilities before the
first test tires were even
constructed. The result is
a design that delivers low
road noise and promotes
long tread life.

Thanks to Uniroyal tech-
nology, Laredo S/R is much
more than just another all-
terrain light truck tire. In
fact, most of the time you
may never need a tire this
good. The only problem
is knowing when those
times are.

U5 Olympic Committee contributor

US A

You may never need «a tire this good. Laredo S/R.



REDOING UPHOLSTERY: THE QUICK FACELIFT

PRO REUPHOLSTERY

(Continued from page 124)

access o the rear of the seatback,
we removed only the cushion,
However, the hatchbock did
present a minor problem: The sec-
tion of carpeting behind the rear
seatback and over the rear cargo
area had o come outl before we
could slip on the seat cover. Since
that section of carpeting was badly
worn, we replaced it with a new
vester coarpeling kil from Aulo

over the seatbacks and ted the
elastic loops to the seat frame. The
covers for the cushions were se-
cured with 5 hooks from under-
neath.

Mote that the covers weren't tai-
lored specifically for the Accord.
Omne size was designed to fit several
models. Thus, the covers weren't a
IE"CI.”.Y precise [ll.

[T'LL PAINT AND PRIME.

ITLLINFLATE AND ROTATE.  IT'LLKNG CKOFF AN

'"’?5’7“"" £LL HAUSFEL

{Continued from page 125)

seqats, separated the front seatbacks
from the cushion, and stripped
away all the padding down to the
frame and springs.

The front-seat padding was in a
sorry state, and after Gary deftly
stripped it away, he inspected the
seat springs. Jo-Lea has a selection
of seat springs on hand to {it nearly
any car that comes in. Luck.t]*,r all

the C '-r1",.'5 =pru g8 Wers

The front t cushion or wad a
layer of "“'].I’l""'r over the springs to
keep them from working through

the ;:pho;'slpr, bu
rotted away. Gary replaced it with
a sheet of vinyl, ".-"-.-’r:-'.nc' ng from the

center outward, he stretched |i".~.'-
vinyl tight and at ':1.."10-1 it to the
spring assembly with C-shaped
rings at roughly b-in. inter

ut the burlap had

hog
vals.
Next came a sheet of jute carpel
underpadding, a light coat of aero-
sl trim adhesive, and layers of -
in. foom padding, cotton batting
and Dacron cloth. Heg rings, in
stalled with hog ring pliers, secured

each layer
The most exacting task was stitch-
(Please turn to page 128}
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PRO REUPHOLSTERY
{Continued from page 127}

ing the pleated upholstery. Along
the back of the vinyl Gary scribed
guide lines at 2-in. intervals and

DO IT YOURSELF OR FARM IT OUT?

important and you must be careful about
tha amount of haat applied with the ool in

the kit. Practice in a nearly hidden
stitched the vinyl to a layer of 1-in. first. et

foaom. Finally, referring to his origi-

nal seat measurements, he cut the or ask a dealership mechanic. with the kits, but you can glue the tom sec-
various upholstery panels to the The actual installation of the seat covers  tions together with clear repair adhesives.
correct size and then sewed them is just a matier of patience and care. A Although the repair won't be invisible, the

together.

The seatback upholstery had to
be a tight fit. Gary started with each
cover inside out and unrolled it aver
the seatback. A portable steamer—
a small boiler with a hose and a
wand—softened the wvinyl when
necessary so Gary could adjust it
for a perfect {it. Hog rings secured

the upholstery to the seats. straight and neat seam for the pleats, and
The rear seat was much easier much, much more. or, seal covers are the best choice. Sheep-
tham e font. Theoriginel padding | st il e Bough, e - e s prsery o vt ot 1t
and springs in the rear seat were in MMMWWH appeal 1o a future buyer, 100,
good shape, so Gary simply in- m:msamsmmmmhm- instaling new carpets can be a big job,
stalled the new upholstery over the | count houses. They demand patience for particularly working it under the seats and
old. good results, as thin layers must be applied  floor console. If the carpet is just badly dis-
True, the Chevy's professional in- to build up an even backing. The air-dry colored, respraying ls an alternative you

terior renovation cost several times

gt ¢ heat, but if you just try o ladie it on in thick Auto trimming isn't a common skill these
that of the Honda s quick cover up 1 il be i iyt Srotpiad s
reupholstery job. But those rich layers, the resuits uneven m""" in the M”mm’dm e
vinyl pleats and thick padding Wl e i ooy " makes
make the Chevy's seals look and | give when done right. Good color mixing

feal better than new. ™

only.

The stress of a diesel engine can take the heartout of a
motor oil. But Kendall Super DSL is engineered with
tough friction fighters and rugged anti-thickening agents.
It stands up to higher diesel compression. Hotter diesel
temperatures. Helps starting on cold winter mornings.
Mext time you change oil in your diesel van, pickup or
car, change to Kendall Super DSL.

Kendall.

EENDALL REFINING CO.
D of Wik Chemical Coeporation
Erwdteed, PR EETD

Free from Kendall: A pamphilet with tips on diesel maintenance. Write Kendall Refining CGo., Bradford. PA 16701, Attn: Advertising Dept.
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rnie way to add years toa

car's uselul life and bring

back its youthful perfor-

mance s o take out a
tired, high-mileage engine and
drop in @ new or rebuilt power-
plant. Such engines are available
from the parts departments of new
car dealers, from local rebuilding
shops, even from the Sears. Roe-
buck cataleg.

Replacement engines are sold ei-
ther with cylinder heads (called
long blocks) or without heads (shorl
blocks). In either case, the carbure-
tor, exhaust system, distributor and
other accessories must be trans-
ferred {rom your old engine to the
new one. 5o must the cylinder
heads with a short block. If any of
these components need work, they
should be repaired or replaced dur-
ing the swap.

Chrysler, Ford and GM dealers
sell new—rather than rebuilt—Ilong
block replacement engines, and
they may be less expensive than a
rebuill unit since less laber is
required to assemble a new engine
at the factory than to rebuild an old
one in a shop. In our project, a
£1,150 “Mr. Goodwrench™ GM 350-
cu.-in. VB was installed in a 1969
Camare. The general procedures of
the swap apply to any car.

It you consider an engine swap
some kind of monumental project
better left 1o professionals, reconsid-
er. Swapping engines may be more

ENGINE SWAPS:
YOUR TOUGHEST JOB

Older cars suh‘mn,g- from nothing worse than o lot of miles on the angmp?ul‘ a new

lease on life when the worn unit iz swaopped for o new or rebuilt

time-consuming than the normal
repairs or maintenance you're used
to, but it is not a complex operation
and requires no extracrdinary me-
chanical skill. The secret is to break
down the job into bite-size mechan-
ical tasks, take your time and pro-
ceed systematically.

Tool and equipment require-
ments include an engine heist—
either a chain and pulley unit thet

ment.

you hang from an overhead beam
or a portable hoist that comes witha
stand and an extension arm. Hoists
can be rented on a daily basis.
You'll also need access to a lift, or
you can use a jack and jackstands
te get the car about 15 inches off the
ground. You should also have a
torque wrench plus the usual array
of sockets and hand tools.

The first step is to remove the

he high cost of a2 new car makes a
replacement engine seem almost
cheap by comparison. But tha engine itsalf
is not the only cost involved, While you're
at it, you'll want to renaw some hoses and
belts, maybe even the carb, fuel pump
and other auxiliary items. Then there are
the gaskels and hardware thal tum up
missing and will have to be replaced.
The greatest potential for saving cash in
the project lies in doing it yourself, provid-
ed you have the tools and time fo do the
job right. Look at it this way: A local
rebuilder charges $700 to $900 for the
engine alone; a new factory assembly
costs a few hundred more. Bul the com-
plete job, including the engine and instal-
lation, done by a competent shop will likely

Do It Yourself Or Farm It Out?

set you back $1.800 to $2,100. It all boils
down to whether you're ready to go
beyond underhood tinkearing. and just how
much your time is worth to you

With an average set of hand tools and a
rented hoist, an experienced Saturday
mechanic can do the engine swapping
job. But bafore you dive head first into the
task, be sure that the problem really is in
the engine. Many engines have been
replaced unnecessarily because a fuél
pump noise was diagnosed as an engine
knock.

Compression and pressure |eakdown
testing can pinpoint the location of most
problems. You may be pleasantly sur-
prised to learn that the piston rings are
sealing fine and that the oil burning can be

cured with a less expensive cylindar-head
rebuild. Or a rebuilt short block may cure
all the bottom end maladies and keep the
overall cost within the budget.

It you take pride in the upkeep ol your
cars and can stand fo have the swap can-
didaj:e out of commission for awhile, by all
means don't fear tackling the job yoursel.
You'll need a halper to actually yank the
old motor and get the new one in placa,
and you must take the time to caretully tag
each wire or vacuum line you remove.

However, if the guarantee of a reputable
repair shop lets you sleep better and you
can eam the cost difference by working
overtime at your job rather than out in your
garage. you might decide to leave the
swap job to a pro.

POPULAR MECHANICS » MAY 1784
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1 Scribe a line around the edges of the 2 After unbolting a clutch-type cooling
hinge to simplify realignmeni when you fan. be sure o store the unit upright to
baolt the back into position. prevent the possibility of fluid loss.

o

3 Position of the transmission kickdown 4 Vacuum line to the power brake boosi-
linkage must be marked fo ensure correct  er—and all ethers coming from engine—
adjustment on reassembly. must be tagged and disconnecfed.

5 Drop the dust cover from the bottom of B Rotate the flywheel by wedging o
the transmission bellhousing section to screwdriver against the starter nose to
reach the forque converter bolis. bring the converter bolls into sight.
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hood. Mark the position of the hood
brackets and bolts on the hood with
a marker or awl. This will help you
line up the hood during reinstalla-
tion (see phate No. 1). If your engine
is typical of a high-mileage power-
plant, it will have accumulated a lot
of dirt ip its liletime. Your job will be
easier if you have the motor steam
cleaned, or degrease it and hose it
down yourself.

The mechanical work from here
on involves detaching the engine
from its moorings, removing com-
ponents that would interfere with
lifting 'the motor from the engine
compartment and disconnecting
everything that attaches the engine
to the chassis.

Remove the air cleaner assem-
bly, disconnect the battery cables
and drain the engine coolant. U
your radiator doesn’t have a drain
cock, remove the bottom hose at the
water pump. Then remove the up-
per radiator hose. It's often not nec-
ezzary 1o remove the radiator itself,
but it's o good idea to remove the
radiator shroud for extra clear-
ance,

Taking out the fan

The fan is next to go. When
removing a clutch fan, exert some
pressure on the fan belt to prevent
the fan rom turning as you loosen
the bolts. When the fan is out of the
car, hang it up someplace in the
upright position (photo 2). If you lay
the fan down, the fluid inside the
clutch will leak out.

Hemove the tuel line at the fuel
pump and have a mag ready to
catch any gas that spills. The pow-
ar-steering pump and dir-condition-
ing compressor units can be re-
moved from the engine, but do not
disconnect any of the air-condition-
ing or power-steering pump hoses.
Just lay the units down out of the
way an the inner fender or cross
member so you'll have room to
work. lf necessary, use some wire to
secure these units in position so
they won't slip bock down into the
engine compartment.

To tgke out the power-steering
and air-conditioning drive belts,
yvou'll have to slacken the tension on
the alternator and remove its drive
belt. It's not necesszary to take out
the alternator at this time. You can
wait until the engine is out of the
car. However, you should remove
the alternitor wires. When remow-
ing the battery wire from the alter-
nator, hold the terminal with a
wrench so you don't spin the post.

MNow remove the heater hoses.
This is a good time to check the hps-
@s and replace any that are dried

POPULAR MECHAMICS + MAY | 984
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7 Remove the converter bolis with o six-
point sockel aond slide the converfer
toward the rear into the transmission.

8 Heal makes the exhoust manifold studs

fragile. so remove the headpipe nuis
carefully. turning each a little af a time.

9 After unhooking the wires, unbolt the
starter motor from the block and bring it
straight down, if there is room.

11 To gain lifting clearance. you should
unbalt the lower pulley when you remove
the water pump and alternator.
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diagon

I0 Hoisting chain should be atached
ally across the engine to an exist-

ing hole in the block or head.

I2 A bar laid between the frame rails
will support the gutomalic transmission
and allow the car to be rolled around.

out er cracked. Bemove the starier
cables and the distributor cap, then
dizconnect the sparkplug cables at
the plugs. Mark each wire, cable
and hose so you coan hook them
back up correctly. Disconnect all
the vacuum lines from their fittings
behind the carburelcr and on the
intake manifeld. Dont forget the
vacuum modulator line to the auto-
mcttic transmission. Mark each vac-
wum line lor easy identification.

Remove the throttle linkage at the
carburetor and take off the trans-
mission kickdown cable. This cable
has a bracket for adjustment. Note
ifs position so you can mainiain
proper kickdown operation when
you reinstall the cable {photo 3).

MNext, you should remove the
power brake vacuum line from the
booster unit (photo 4) and take off
the ignition wires going to the coil.
Also, disconnect the oil pressure
sending unit wire,

A= vou disconnect wires and lines
at the rear of the engine, move
evarything back out of the way on
the firewall o prevent snagging
when you lift out the engine. Don't
forget to remove the ground wire
that runs from the firewall to the
Block or valve cover.

Under the car

At this point you'll be shifting your
theater of operation o the under-
side of the car. Jack up the car and
suppart it with jockstands. If the car
has a manual transmission, it's eas-
ier to remove the transmission at the
bellhousing and pull the engine out
with the bellhousing still attached.
You can remove the bellhousing
once the engine is out of the car.

On o manual transmission car,
disconnect the U-joint and drive-
shaft. If you have an old driveshait
voke, slide it into the transmission to
prevent grease from leaking out
You can also tape a paper cup in
place over the tailshaft o serve the
same [unction. Next, remove the
transmission mouni and the frame
cross member. Support the trans-
mission as you do this with a small
hydroulic or scissors jack. Discon-
nect the shifl linkage, speedometer
cable and REVERSE lockout. Remove
the four baolts that connect the trans-
mission to the bellhousing and low-
er the transmission out of the car on
the jack.

Because the bellhousing is part of
the gutomatic transmission case,
the transmission stays in the ear
when the engine is removed.

Our Camaro was equipped with
an automatic transmission, but the
steps relating to exhaust-system
and motor-mount removal also are

POPULAR MECHANICS « MAY 1984



WE ARE DODGE.
AND WE KNOW HOW
TO BACK A TRUCK.

At Dodge, we don’t
think of rust protection
as optional equipment.
And neither should you.

WITH AMERICA'S LONGEST, |
RUST-THRU PROTECTION
TRUCK WARRANTY.

We build 575.07 sq. ft. of
rust-fighting galvanized
ste:é Eu;"{ace imz a full-
siz ge pickup.
More than Ford. Mgre
than Chevy.

Which is why we can
protect our trucks
against outer body rust-
through for longer. Five
years or 100.000 miles.

At no extra cost.

DODGE D150.
BIG TRUCK. BIG PAYLOAD.
BiG ENGINES.

Dodge Ram D150 will

Use EPA sxl. mpg to compore., Your

mileage may va
ITnce. “UTLL z
and CA guln. feas

Extensive use of galvaonized steel in
critical greas makes Dodge steely
tough on rast,

with spead. dis-
fual hwy. mpg

Front = i mﬂ m:::uwe
profec a special awlo; tic
cleansing process for increased
corrosion resisionce.

Dodge Slant Six.
Optional sturdy 318 V-8.
Or an even bigger and
beefier optional 3607

PROSPECTOR OPTION
DISCOUNTS FROM
$200 TO $1000.

Actual savings depend
on model and package.
And are based on the
list prices of package
items if pumﬁused sep-
arately. See your dealer
for details.

Lol RUST-THRU
z 'Y PROTECTION
Limited warraniy covering ouber
body rust-thru on new ‘84 full-
sized pickups and Ramchargers ot
no extra cost for five years or
100.000 miles, whichever comes

first. Ask dealer for details.

THE NEW CHRYSLER

TECHNOLOGY.

QUALITY BACKED BY

5/100 PROTECTION.
* NA in CA.




applicable to standard transmis-
sions. To take out the exhaust sys-
temn, lirst remove the starter wires,
then spray the headpipe attach-
ment nuts with penetrating oil and
let the oil soak in. Take off the trans-
mission inspection cover to give you
aceess to the torgue converter bolts
(photo 3).

Move the flywheel with a screw-
driver braced against the starter
(photo B6) until you have access to
the bolts that connect the flywheel
to the torque converter., Then re-
move the bolts (photo 7) with a six-
point socket and a breaker bar.

The problem in removing the
headpipe nuts is that there's a dan-
ger of breaking off the studs in the
manifold. Loosen each nut a little ot
a time rather than removing one
completely belore loocsening the
next nut {photo 8). If access is good
from below, remove the starter now
(photo 9).

Automatic transmissions

On  automatic-equipped  cars,
support the transmission with a
jack, using a plece of wood be-
tween the jack and the transmission
pan lo prevent domoge. Remove
the transmission bolts from the bell-
housing. In this job, you may need
an extra long extension with a uni-
versdl to undo the top transmission
bolis.

Check for lines that run from the
transmission and are attached to
the engine. In this case, we had to
remove a bracket that attached the
transmission cocling lines to the
engine oilpan. With all links be-
tween the engine and transmission
disconnected, you can turm your
attention to unbolting the motor
mounts. You may have to put a

13 Some automotive engine rebuilding
shops will mttl'l':l:l:?' rep the nylon
teoth timing gear with one made of steel.
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wrench on the motor mount nut on
the front side of the engine o keep it
from turning as you undo the
through-bolt from the rear.

Now it's time lo get the hoist
rigged up. Youll need a 3-foct
length of chain and two 3-inch
bolts and washers to attach the
chain fo the engine. Atlach the
chain at two paints on the engine,
one at the front (photo 10), the other
at the rear, with a diagonal hockup.
The engine may have brackets
already in place for this purpose. If
not, attach the chain to a bolt hole in
the cylinder head or block.

Once the engine is attached to
the hoist, put a slight amount of lift-
ing pressure on the engine. You
may have to pull the engine for-
ward slightly to free it from the dow-
el-locating holes in the transmission
bellhousing. At this point, you can
lift the engine free of the car.

In some cars, it isn't necessary to
remove the fan shroud if you
remove the alternator and its brack-
et, water pump and harmeonic bal-
ancer pulley (photo 11).

Rolling the car

After the motor is ocut of the car,
and while the qutomatic transmis-
sicn still is supported by the jack,
put two bolts in the tromsmission
dowel pin holes or bolt holes. Then
you can rest the transmission on a
wood or metal support laid across
the frame rails at the rear of the
engine comparment (photo 12).
This will let you roll the car around if
necessary while the engine is out.

Belore dropping the new engine
into the car, transfer your accesso-
ries to the vehicle., Make sure that
the accessories won't interfere with
engine installation. An engine

14 Severe wear on the hub of the har-
monic balancer could allow oil to leak
past the front cover seal.

stand will make the job easier, but if
you don't have one, bolt on compo-
nents such as the starter, alternator,
carburetor, manifold, water pump,
and so on, with the engine still in its
crate. Use the fuel pump plate and
rod from the old engine if they arein
good shape. Smear a dab of greass
on the fuel pump gasket to keep it in
position when installing the pump.
Check the action of the fuel pump
diaphragm by working the pump
against the red 1o make sure you've
installed it correctly. You also might
want to replace the loctory nylen
tooth timing gear with o more dura-
ble steel gear (photo 13).

Before installing the harmonic
balancer from the old engine, check

15 Whenever "
balancer shoul
with a long bolt ond large washer.

the harmonic
be pulled into position

the unii ior o wear groove which
could cause oil leaks (photo 14}
When installing the harmonic
balancer, try not to hit it directly
with a hammer, as this can damage
the thrust bearing on the crank. I
the front of the crankshaft is thread-
ed, pull on the balancer by using a
Te-inch bolt, 4 inches long, with a
washer (photo 15). Grease the
threads with white lube and also
lube the washer where it makes
contact with the harmonic balanc-
er. This will reduce friction and
allow you to seat the balancer.
Once you've lowered the engine
into the car (see page 129), install
the motor mounts and hook up all
systems, —exhaust, cooling and so
on—and reattach all lines, wire
and brackets. lt's o good idea o
have a shop manual, or at least
spec charts, for your car to check
proper torgue values and tighten-
ing sequence for components such
as the intake manifold. ™
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Lee’s revolutionary e LIFE VERSUS EFFICIENCY
new design works so Al che ""'_'_'“'\LEE
efficiently it's made cur S - b !w
competitors' tilters ' ) OTHER FILTERS
obsolete. i

Sidndﬂﬂﬂized lﬂb I & & B 10 53 M 08
tests proved the Lee - Ac“c-:?:nhmencun
SVIC RO ARG Sland Grd? Testing Bureau,
cleans betler. longer SAE Test Procedure JB0SD,
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lested 8/83, Lee Two-Slage
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at the end of the test than
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bBeginning.
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else. -

- MAXIFILTER
FOR U.S. AND IMPORT CARS.

YOU'VE NEVER DRIVEN THIS CLEAN.
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True Value® Road Atlas. Indexed
full-color relief maps of all 50
states, 212 cities in three countries
and halpful travel informa- 99
tion and vacation aids. Only, 1

= y

Hollywood Accessories® Spot-
light of hi-impact plastic plugs
into cigarette lighter receptacle.
100,000 candiepower,
on/off switch, 8° cord. 561

Custom Accessories” Quartz
Clock for auto or home.
With vel-tape for easy installation,
large 10mm readout. 99
Battery-operated. 72275 5

There are more than 8,000 Trua Value Hardware
Yy Stores and Home Centers in 50 states. For one near

Starlite® Truck Seat Cover
tallored in tough “Indian blanket” &
scabbard. , black,

brown. 96316LK/BR/B 2993

== i

=iy you, ook under “Hardware” in the Yellow Pages.

Lubrimatic® Grease
Gun has up to 10,000
lbs. working pressure
to lubricate cars and
trucks easily. With hy-
draulic coupler, 6"
curved extension pipe,
ball check to prevent
leakage, & three way
loading. 7090. . ... 789
Grease Tube, 400, , 99¢

STP* Gas Treatment cleans enfire
fuel system and carburetor as you
drivel Removes water to fight cor-
rosion, rust and gas line
freeze. Saves gas, too. 2050 99‘

WD-40" Lubricant penetrates in-
stantly to free sticky mechanisms,
protect against corrosion and rust
Stops squeaks, lonsens rusl. 4aq
12-oz. economy size. 40015 1

Tri-Flow® Asrosol Lubricant with
Teflon® reduces friction, shields
metals against rust and corrosion,
frees sticky, frozen mechanisms.
G-oz. 15000 3.00 3-oz. 13000 2.00

Armor All* Protectant beautifies
automotive vinyl, rubber, plastic and
leather, 16-o0z 10060 . ....... 499
Armor All* Cleaner for use be-
fore protectant. 16-oz. 30060 . . 1.69

-

Texaco"® Havoline 30W Motor
0il gives protection from engine
rust and wear, resists thickening
under high temperature. 1830, 88¢
10W40 Motor Oil. 1814 . . . .. a9¢c

Turtle Wax® Minute Wax® for
a long-lasting finish in no time.
No hard buffing for a shine. Your
choice, spray, liquid or 99
paste. T15/16/17 Each, only 3

for a durabla finish that beads
and shines rain after rain, wash

after wash. Your choice,
liquid or paste. 0241N/5N

5%

Champion® Spark Plugs. Take ad-
vantage of these special low prices
o replace worn plugs. Improve your
gas mileage and engine perform-
ance ai the same time. Champion
plugs have a longer Insulator nose to
offer up to twice the fouling prolec-
tion. They help control heat, pre-
vent pre-ignition, improve starting.
Mon-Hesistor type. Each . . . . . 98¢
nqz.istur Type Plugs. Each. , .. 116

Jet-X* Car Washer Kit comes
complete with spray washer fan-
tip, jet-tip nozzles and one pint
of Jet=-X suds JI00. . . ..... 9.99
Maglc Suds. QL 1201 ... ... 3.99

COTTER & COMPANY. Germral Office, Dhicage, I 60614, 100% member-cemed dstnbuir sening over 5000 Thee Yaiue Handwane Memibers who own their owe somes, 561 Teir pwm prices: and sesena (he fight 1o limil quaniilisa.



Big Boy" Coupler Ball & Bolt
for trailers & campers with up to
2,000 Ibs. gross trailer wt, 200
Ibs. tongue load. Steal
with chrome finksh. 802

455

WIN this 1984 Chevrolet CAMARO

Visit your participating True Value Hardware Store for full details
and sweepstakes entry forma. No purchase necessany

Fram® Filter Values improve gas
mileaga and engina afficiency. High
parformance air & oil filters reduce
harmful contaminants and sludge
build-up that shorten engine life.
Stock up on fiters now for your
regular maintenance needs al
these outstanding low prices.
Air Fitters. CA303/26:27/51 . . . | . 3.99
Oil Filters, PHaA/25/30/43 . .., .2.99

Cther sires available at sale prices,

Fiberghass
Resin

Bondo® Body Filler for dents,
holes, scratches. P 261 .1.98
Bondo" Fiberglass Resin fixes
rusted out areas, cracks in wood,
fibergiass, metal. PL 401 . . .3.49

2-Ton Hydraulic Roller Jack
with heavy-gauge steel chassis,
Reinforced lifing arm has stesl
pivot spindie. F265. . ... .. 4599

General Electric® Halogen Plus® Sealed Baam Headlights give
more light from the standard number of watts. Available in a wide range
of either round or rectangular sizes. Easy to install yourself. Choice of hi

or low beam, HS006/HAD0L/HAE56/HAB5] . ... . ..o it 6.99
Hiflow combination headlight. HEOL/HE0S . . ... ........... 1299
[T |

National® %" Drive Sockets of
triple-chrome plated steel 21-pe.
set includes 17 sockets, SAE and
metric, guick-releass rat-

chet, extensions, mone. 3821 1 999

Mational™ Tune-Up Kit Multi-use
S-pec. drive kit has long, bent han-
dle flex ratchet, speed disc, 3" ex-
tansion, 5" and 3" 59
spark plug sockets. C5TU 5

Rp—

Master Mechanic® Tool Box of
heavy-gauge, all-steel construction
with roomy 16" hip-roof design.
Tote tray, padlock aye. 49
Shop or hobby use. MMES 7

Master Mechanic® 12 Rib-Joint
Pliers. Forged alloy steel jaws are
locked in position, won't slip un-
der pressure. With cush- 59
ioned handles. MM5T-12C 6

Gold Eagle® Air &
Repair Tire Inflator
and Sealant with han-
dy universal fit hose
and valve. Easy-to-
use, ideal for cars,
trucks, motorcycles
and bicycles. Will not
affect tire balance or
wheel alignment.

12-pz, can. TIH ‘IBE

Loctite” Windshield Repair Kit
allows you to make crystal clear
repairs on glass marred by stone
damage, No mixing or spa- 99
cial tools required. 16067 4

Campbell Hausfeld® Power Pal
Compressor with rugged 3:-hp
motor, maintenance-free, oll-less

oo . 16 e oo 19999

Black & Decker® 12V Inflator
rung on most car cigarette light-
ers, stores in trunk. 2 nozzles

for sportballs and othaer
inflatables. 30" hosa. 9515 23“

Bocase partopaing Sores vary in S0 and sorciandsing poicies, SEme mEy not Sock Al dems shown and proes may vany. Prioes ane subsecl 1o chiange withoet nolice and mary be hugher i Aliska ard Hawad. Proes s June 16, THBL




CLUTCH RENEWAL

Here's how you go about replacing the
clutch on a rear-drive car.

ow often yvou have lo
replace your cluich de-
pends on your driving
habits and how heavily
clutch components are siressed.
The job should be well within your
ability if you're an experienced Sal-
urdey mechanie, and it requires a
minimum of special equipment.

What you'll need, in addition to
the usual assortment of sockets and
hand tools, is a universal elutch-
aligning tool, a large screwdriver or
prybar and a small hydraulic or
scissors jack.

The clutch replacement shown
here is a Hays unit which was
installed with an original-equip-
ment throwout bearing. When i
comes to a clutch, new (rather than
rebuilt) components are your best
bet. The work shown was doneon a
78 Pontige Trans Am with the 400-
cu.-in. Va.

To start the job, raise the car with
a jack and support it on jackstands.
Using a screwdriver to keep the uni-
versal from rotating, remove the
driveshaft bolts. Then, use a screw-
driver to push the driveshaft toward
the front of the car to free it from the
rear end companion flange. Pull
the driveshaft out of the transmis-
sion. If you have an old driveshait
yoke, insert it in the {ransmission tail-
shaft tc keep grease from spilling.

The frame cross member is next to
come out. Remove the transmission
mounting bolts and lift the engine
slightly with a hydraulic jack. Use a
piece of wood between the head of
the jack and the cilpan. Remove the
bolts that attach the cross member
to the frame. U you find it difficult to
slide the cross member out, wedge
a large screwdriver or prybar be-
tween the top of the cross member
and the body. Press down on the
cross member while tapping it out
with a hammer.

Mext, disconnect the speedometer
cable and remove the gearshift
knob. Drop the engine down slight-
ly on the jack so you'll have access
to the linkage bolts. Disconnect the
shift linkage by popping off the clips
or cotter pins that attach the linkage
rods to the transmission arms. Now,
remove the balts thal hald the shift
tower in position and remove it. The
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Clutch renewal reguires o
new pressure plate, friction
dizc and throwou! bearing.
An alignmeni tool positions
the disc for reinstallation.

PLATE

FRESSLIRE

TOOL

_z'/
ALIGNMENT

1 Use a screwdriver to hold the drive-

shafi still while unbolting the U-joint

straps, then pry the shaft forward.

3 Speedometer cable unthreads from the
transmission’s tailhousing. Now. lower
the engine for batter access fo shifter.

2 Jack up the engine slightly to take the
welght off the cross member and use a
prybar to help remove it from the car.

4 After notin
pieces. u
from underneath the car.

the position of all linkage
t the shifter and remove il

POPLILAR MECHAMICS « MAY 1984



TE AT
T e Tl

_Giveyourcar
first class treatment!

Get either Big A just $10 worth of parts or  do-it-yourseli mai;ﬂenance And inside you'll find
equipment at any partici-  and repair manuals money  money-saving coupons
gnuah‘t:";. fn_::’r pating Big A Auto Parts can buy. Compiled by the for future purchases at
Iunl I

Store, you can get our editors of Motor books.  Big A.
money-saving newest car repair And you can So if you're looking
coupons inside! manual for just buy it for to keep your car running

$6.00! It’s one
Big A is the first of the
place you should look for finest
top-quality parts. And top-
quality parts know-how!
And now, when you buy

just right, just look up your
$6.00!  nearest Big A store. We're
the First Letter in Auto
Farts. And when it comes
to helping you, were in a

class all our own!
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STP Ol Treatment
fights motor oil

breakdown.

Parts of your car’s engine i temperature performance
can reach 450 degrees properties. To put extra
Fahrenheit after only 10 miles lubricants and antiwear agents
of driving. This kind of intense to work. .. just where they're
engine heat weakens your oil's needed. STP contains a special
vital protective properties. chemical additive, ZDDE that
That's motor oil breakdown. helps reduce engine wear, oil
STP Oil Treatment fights motor ox/dation, bearing corrosion
o/l breakdown. Here’s how: and engine sludge. Whenever

STP scientists specially you change or add oil, get STP
formulated STP Oil Treatment Oil Treatment and fight motor
to strengthen your oil’s high oil breakdown.

Depend on STP proven performance. @ |

©1983 STF Corporation, an ESMARK Company, Boca Raton, Florida 33431




transmission is usually held to the
bellhousing by four boltz. Since the

transmission weighs about 75

pounds, you'll need some help to
support it when you pull it out,

To remove the clutch, first slide
the throwout bearing out of the
clutch fork. Bemove the bellhousing
dust cover and then the bellhousing
bolis. You may have to use a long

ratchet extension and universal to
reach some of these bolts,

Onece the bellhousing is off, you
can get the pressure plate out, lf'sa
good idea at this point o insert the
clutch-aligning tool o support the
plate and keep it from falling while
vou remove the pressure plate
belts. Remove the pressure plate
and inspect the pilot bearing or

S Unbolt the transmission and slide it out
rearward. Be md‘); for @ 75-pound load
when the clutch spline disengages.

7 Clutch alignment tool centers disc for
lineup with pilot bushing. and helps hold
assembly in ploce for removal.

9 Check closely for wear al the cluich
fork's pivel point and spring. Look for
galling atl throwoul bearing end. loo.

11 If the driveshaft yoke looks grooved or
scored il must be replaced. along with the
rear transmission seal.

POPULAR MECHAMICS + hAAY 1984

6 Slide the throwout bearing out the
open gide af the clufch fork ond unhook
the pedal linkage af the other end.

3

8 The clutch disc installs with the hub's
fiat side (shown) toward the flywheel and
exfended side toward (ransmission.

10 Inspect the cluich fork pivet in the

TECHNOLOGICAL
BREAKTHROUGH

PROVIDES
DISTRIBUTION
OPPORTUNITIES!

Spin-off from high technao space
vehicle insulation has resu ina
new line of fluid-applied paints and
coatings. Certified by government
accredited |lab to save up to 40% on
heating and cooling costs. Wall and
roof applications for wood, masonry,
metal and asphalt surfaces. High
energy savings plus exceptional
beauty for interior applications.

Products insulate, waterproof, dead-
en sound, protect inst corrosion
(neutralizes rust), solve condensa-
tion problems, and provide unsur-
passed beauty in a wide range of
colors. 10 year warranty. IBM, Ford
Maotor, Ashland Qil, Dupont, NASA
and other 1eadir:gl corporations are
our customers. We are expanding
rapidly into additional markets. Area
Distributorships available now.

CALL OR WRITE:
ENERGYWAVE CORP.

954 South Highway 4|
Inverness, FL 32650
(904) 726-9568

BE AN AFS
VOLUNTEER

o s Sl

bellhousing for wear and tightness. Use | Meet young people from around the

an Allen wrench to make il snug.

12 Throwout bearing rides on the trons-
mission’s fron! bearing retainer: il must
be in good shape for smooth operation.

world. Share the fun of other cul-
tures, Gain a berter understanding of

| | different lifestyles. Discover the world

without leaving home.

Write AFS,

313 East 43rd 5¢., NY, NY 10017
Or call toll free 1-800-AFS-INFO.
In New York, call 1-800-AFS-3776.

afS international
youth exchanges

AFS is o participant in tee President’s
Ineermansonal ¥outh Exchange Eniviarive
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WE
HEAR YOU
I(NOCKING.

bushing in the end of the crank-
shatft.

Check the flywheel gear for dam-
aged leeth and inspect the lace for
grooves and heat cracks. Replace
or reface the {lywheel if you find
these problems. Otherwise, smooth
the lace surface with fine sandpa-
per, and then wipe it with solvent o
remove all traces of grease.

If you've unbolled the flywheel,
retorgue it to 100 1b,-ft. Put the pres-
sure plate in place and start two or
three bolts, Insert the clutch align-
ment tool all the way insoit lines up
the clutch disc with the pilol bear-
ing. Use a crisscross pattern and
tighten down each belt a little at a
lime o make sure the pressure plate
sects evenly, Torque down the
pressure plate to the specs for your
parficular car. Smear o small
amoun! of white grease on the
clutch fork pivet. Install the clutch
fork in the bellhousing and then bolt
the bellhousing o the engine.

Install the new throweout bearing.
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And so do your
neighbors.

Not you actually
your car. Knocking,
clicking, clacking and
tapping with grimy,
sludgy, sticking valves
and hydraulic lifters.

and lifters.

Wynn's. Engine Tune-Up.

The specially formulated
solution that dissolves the
grime and sludge. Helps free
and quiet your sticky valves

And helps restore your cars
performance.

Try Wynn's Engine Tune-Up.
You'll hear the difference.

And so will your neighbors.

Wynn Oil Company PO, Box 4370, Fullerton, CA 92634

A noisy problem
that may have a mmple
solution.

Be sure to slide the spring clips on
the clutch lork underneath the
threwout bedaring collar. Now, in-
stall the transmission, carefully
aligning the front splines with those
in the clutch disc; this may take a
couple of attempts. lf the trans won't
wiggle in flush against the bell-
housing, have someone operate the
clutch pedal to help seat the trans-

13 The throwout bearing installs with the
fork springs under the collor and the
smaller end towaord the tronsmission.

mission. lf you should try to force
the transmission inlo position by
tightening the mounting beolts,
yvou'lll just break the ears on the
transmission case.

Install the shift tower and hook up
the linkage rods. Adjust the shift
linkage by lining up the levers.
Many shift levers have an align-
ment hole. Insert a Y-inch drll bit
through all the holes and hook up
the rods while the levers are held in
position by the drill bit. Adjust the
rods as necessary by loosening the
locknut and screwing the rod in or
out.

Adjust the clutch pedal lor
between Y and | inch of free play.
On most cars. you screw the
adjustment rod out to raise the
engagement point (reduce [ree
play),

You should linish up the job by
checking the driveshafl umiversal
joints, reinstalling the driveshalt
and checking the fluid level in the
fransmission. ™
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Accurate froni wheel alignment is needed for straight line stability. proper steering centering. oplimum cornering and tire life.

he cosmetic rebuilding of
your car, whether it's a
soon-lo-be classic or just a
religble family friend,
brings a great deal of immediate
pleasure. Beyond the appearance,
though, there are components that
should be ingpected and serviced
for salety's sake. For a really com-
plete renewal of your car, don't
averlook the steering, suspension
and braking systems.

We'll tell you how to determine if
components currently on the car
are sale to keep in use. And for
those that aren’t, we'll give you the
information you need to reploce
them,

A general test
Road-test the car to get an idea of
the overall condition of steering and

POPULAR MECHANICS = MAY 984

For safety and comfort. suspension sys-
tem springs. shocks. ball joints. wheels
and tires musf all be in good condition.

suspension components. However,
betore you do, see that the tires are
properly inflated. If inflation pres-

sure information on the tire inflation
placard is no longer readabls,
inflate the tires to the maximum
praessure printed on the sidewalls.

Drive on a straight, flat road (no
crown), holding the steering wheel
lightly. If steering and suspension
systems dare in good condition, the
car will track straight by itself. If the
car pulls to one side, check individ-
ual steering and suspension com-
ponents (as we will describe later in
this story) until the foulty part is
uncoverad.

Now, turn left and right corners.
The steering system should bring
wheels back lo straight ahead with
little help fram you. If steering binds
and you have to do more than
guide the steering wheel to get the
car back on track. the steering gear
may need replacing. First, though,
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Al Unser, 5r., 1983 CART World Champion in the Champion-sparked Penske/Coswaorth,

The Roger Penske Team.
Driven by champions,
sparked by Champions.

When the roar of 33 engines
fires-up the crowd for the 68th
Indianapolis 500, the winningest
spark plugs at Indy will, once
again, fire the engines of the Roger
Penske Team.

Driving for Penske is three-time
Indy winner and '83 CART World
Champion, Al Unser, Sr. Along
with '79 Indy winner and '82 CART
World Champion, Rick Mears.

. 5

-H
r ':_-‘ .q:t"'; '.

Their spark plugs: Champions.
And now, drawing upon decades
of engineering leadership, racing
domination, and years of develop-
ment, we offer you Copper Plus®
With innovations that allowed us
to lengthen the insulator nose, to
vastly improve fouling protection.
And Copper Plus is backed by
our exclusive, 60-day, money-back
Performance Guarantee?

. -

So if you want true Champion
performance for your car, go with
the company that is the spark of
success at Indy. And our best spark
plug ever: Copper Plus.

*(Mfier expires December 31, 1984, Aviation and
industrial phugs excepbed.

A NOTHING
SPARKS
LIKE A

. CHAMPION

1984, Champion Spark Plug Company
Toledo, OH 43661



{ Shocks usually fail
leak and losing h

spoufing o
raulic fluid.

Replacing disc pads isn’t hard, but if
4 is i:.i:li'ﬂ':,- part of the brake job.

have the steering-axis inchnation
angle checked on a wheel align-
ment rack,

This angle, measured in degrees,
indicates how much the spindle
support center line of each front
wheael is tilted from true vertical (07,
When set correctly, steering-axis
inclination oids steering stability
and allows wheels to return efiort-
lessly to a straight-ahead position. If
the steering-axis inclination isn't at
the established spec, the spindle or
spindle support arm may be bent,
or a ball joint may be worn.

Continue testing by driving over
small bumps (railroad tracks are
ideal) at 20 to 25 mph to determine if
shock absorbers are okay. lf the car
bounces instead of taking bumps
firmly, replace the shocks. If you
aren't sure shocks pass or laoil this
tesl, there are two other tests we will
tell you about later,

Now, drive slowly (less than 5
mph) over a steep dip, such as that
formed where a sloping driveway
and street meel. A crunching sound
from the front may indicate a worn
suspension ball joint.

Testing brakes

Put your foot on the brake pedal.
If the car is equipped with power

POPULAR MECHANMNICS « MAY 1984

D Rocking test is easy and may reveal

bad shocks. depending on wear.

ute machine shops can turn rotors
or drums for o nominal charge.

t
-

? Defective motor mounis are hazards.
They can cause throttle to stick.

brakes, start the engine. The brake
pedal will drop slightly. Whether
manual or power brakes, however,
the brake pedal should not move
more than haltway to the floor, and
then it should remain firm for at
least 30 seconds.

If the pedal fesls spongy, bleed
air that's trapped in the brake sys-
tem. lf the pedal sinks to the floor,
there is a brake fluid leak.

It brakes test okay to this point,
drive at 10 to 15 mph and make sev-
eral normal stops. [s excessive pres-
sure needed on the pedal to bring
the car to a halt? Do brakes grab?
Does the car pull to one side? Do

3 Penetrating oil will help unstick

shock bolis that are heavily rusted.

6 Steering linkage rods should be

tight, with no free play in them.

Ball Jjoints without wear indicators
a are checked with pry bar (see text).

you hear noise? lf any of these con-
ditions exist, make a closer inspec-
tion of the brakes (see bealow).

Testing steering linkage

Raise the front of the car and
check each steering linkage rod by
pushing it up and down and by try-
ing to roll it. Idler and Pitman arms
should have no vertical play, and
you shouldn't be able to see any
movement in sockets as you test the
tie rods (see photo 6).

Locseness indicates worn parts
that need replacing. Farm this job
oul, since wheel alignment has o
be adjusted o specilication anyway
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In'72,1drove this
car to Lauderdale for,
Spring Break.

The girl I caught
staring at it married
me the next year.

Do you think Id use just
any motor oil?

- Rt 1 -

AT72 Blazer, raised on
Gulfpride®

To this day, my wife
swears she married me for it.
50 you could say [ have a stake
in keeping it running right.

Which is why there was
Gulfpride in the crankcase
back then. And why it's still
there now.,

Of course, after 11 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 I've put it
through, the engine still purrs
like a kitten.

SoI'll keep changing the
oil every couple of months.

' And Il keep right on using
{’ Gulfpride.
. After all, my wife says
£ shedleave meif it weren't for
this cac

| know she's ﬁq%
kidding. But still, " oW

I'm not taking F'"_".
any chances. |

A MATTER OF PRIDE.
Get a $2.00 rebate when you buy

5 quans of any grade of Gulfpride
RS o oil. For details: look for Gulfpride

J/ T A displays at participating retailers.
Everything we do makes deiVing better £

L e WP

4
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Easy Does It™
with professional resu
stem guides you step by step. There are B2 Duro™
-it products —the right thing to fix almost anything.

All the experience “pemgEaec™
®eYou neea.- DURO.

when parts are replaced. Whether
aor not the steering linkage is to be
repaired, use a wrench lo tighten
upper and lower conirol arm

bolis.

Testing shock absorbers

If you still don't know the condi-
tion of the shocks after the road test,
raise and support the car, Examine
shocks for leakage and dented
tubes. If oil is coming from a shock
or a tube is damaged, replace the
defective shock and (ts mate on the
same end (front or rear) of the car.

To determine it shocks are worn
internally, unbolt the lower mount-
ing of each, in turn. Extend and
comprass the lower tube a couple of
tirnes to see il there's stiff resistance.
You may want to lind an auto parts
and accesscries store that has a
shock absorber display so you can
compare the feeling of your wom
shock to a new shock. If a shock's
resistance is guestionable, replace
it and its mate on the same end of
the car.

Note: Belore releasing the lower
mountings of rear shock absorbers
on a car that has coil springs in the
rear, support the rear axle near
each shock with a jockstand. This is
also necessary when replacing rear
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Filler helps you repair a dent
. A unigue two-color change

Dourcy 18 & radernank of Locite Comporaton, © 1883

ha secret to successiul do-it-yourself

MacPherson struts, even taking into ac-
count the cost of wheel alignment, which is
usually necessary after this job.
Irm'mmmme
strut, don't waste fime trying fo cut it open

£3
93
:
:
:
%

ket struts that include a provision for a

DO IT YOURSELF OR FARM IT OUT?

replacement insert. MacPherson struts for
many imports have a screw-ofl lop that
allows easy installation of insers the first
time you need new shocks.

Torsion bars are trickier to handle than
coll springs, so if your car has them, leave
them to a pro.

Many suspension bushings require ma-
jor disassembly to replace, but the ones
that normally fail—on sway bars and con-
ventional suspension strut rods—do not.
However, strut rods can control caster, so
when you take off the nuts 1o replace bugh-
ings, you must have the wheel alignment
reset,

If bolts are missing at the sway bar, get
the right replacements—don’l use just any
old hardware.

Most brake and wheel bearing service is
straightforward, but you may run into spe-
cial problem jobs.

If a disc is in bad shape, you nomally
can taka it into a machine shop for low-cost
resurfacing ($12 or less). However, on
s0Me cars, removing a disc is a big job,
espacially on all bul the later-model Hon-
das and some olher Japanese froni-drive
cars. if you can't unbolt the disc from the
flanga, don't struggle. Find a shop that has
an on-the-car grinder. It isn't the greatest
approach, but it's the most practical. And it
saves possible damage to wheel bear-
ings.
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shocks. Otherwise wheels will hang
when shocks are released, which
will put a strain on brake lines and
cause springs to extend. This makes
il difficult o attach lower mount-
ings.

Tips for replacing shocks

B Notice how the old shocks are
mounted. It's a good idea to make a
skefch that will help you insiall the
new shocks,

B Don't use so much lorce that you
twist off the ends of the mounting
bolts. If nuts are rusted to a point
where they must be loosened with a

lot of elfort, apply penetrating oil to
the threads and let it work in. If you
still can't budge them, use a nul
splitter.

B On front shocks, loosen the up-
per mountings first. Depending on
the car, they are reached through
wheel wells or inside the engine
compartment. Then loosen lower
mountings and drop the shocks.
Note: On some cars, front shocks
are removed from the top.

On rear shocks, disconnect the
upper mountings first. Depending
on the car, they are reached [rom
under the car or inside the trunk.

“I test 'em; | use 'em, | recommend 'em.”

“Gas-a-just Shocks

get the grades

good drivers
demand.”

Bobby
Unser
Famed test
driver and
Racing
Champon

as-a-)

“I wouldn't hit the road without them.”

P Es  KYE CORPORATION OF AMERICA Ploneers in Gas Shock
.L\ l- Technology - 901 Oak Creek Drive, Lombard, IL 60148

(Gas-a-just is built
lo give you road control you
can trust with more damping power
than either 2-tube gas or conventional shocks.

B Head instructions supplied with
new shocks.

B Hold each new shock in a verti-
cal position and pump it up and
down several times lo work air oul
of the chamber.

B Tighten nuts and bolts securely,
but don't tighten them to the point
that bushings bulge outside of
washers.

B Keep tools away from shock pis-
ton rods during installation. A nick
or scratch in a rod may cut the seal
as the shock compresses and ex-
tends, causing cil leakage and pre-
mature failure.

B i you're installing heavy-duty or
front stabilizing shocks to replace
stomcard units, you may have io
enlarge the mounting hole in the
lower control arm. Use a rattail file
and be careful not to enlarge the
hale any more than necessary.

Checking springs, ball joints
With someone sitting behind the
wheel, a full tank of gas, and a
spare lire and jack in the car—noth-
ing else—park on level ground. See
that tires are inflated properly.

Mo corner of the car should sag.
Front and rear bumpers should be
an equal distance off the ground. A
comer or an end that dips enough
o be seen indicates worn or broken
springs.

To test front suspension ball
joints, lirst take weight off the load-
carrying joint on the side of the car
youre testing. The load-carrying
ball joint is the one mounted on the
control arm that's attached to the
spring or torsion bar. Helease
weight by placing a floor jack under
the control arm, as close 1o the ball
joint as possible, and lifting up until
the tire clears the floor.

Now, place a pry bar under the
tire, put your hand on top of the tire,
and check for axial (up and down)
play (photo B). You're safe if there's
little or no play. If play seems exces-
sive, check it with a dial indicator to
see il it falls within the manufactur-
er's specifications.

Some monulaciurers equip cars
with ball joints that have buili-in
wear indicators. The indicator is a
grease litting which has a base that
protrudes ¥ inch from the ball joint
cover when the ball joint is new. As
the ball joint wears, the base re-
cedes, When the base s flush with
the cover, replace the ball joint.

Testing front wheel bearings

Short of removing front wheels to
inspect bearings, the best way to
find out if bearings are delective or
require adjustment is to raise the
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front of the car and grasp one of the
tires at the top and bottom. Rock the
whesl. There should be no move-
ment or only a slight bit between
the wheel and spindle.

Rotate the wheel slowly and lis-
ten for a growling noise. Noticeable
movement of noise indicate worn or
loose bearings. Aller replacing de-
fective front wheel bearings, you
should use one of the following
methods to adjust them:

B [f you have a torque wrench—

l. Turn the wheel a= you torque
the adjusting nut io 180 lbs.-in,

2. Back off the adjusting nut until
you can turn it by hand. Then,
torgue it to 15 lbs.-in.

3. Screw on the nut lock and
align a slot of the nut lock with the
hole in the spindle, If necessary,
back off the nut lock o the nearest
slot that aligns itself with the hole.
Insert a new cotter pin and wrap its
legs around the nut lock.

B [f you do not have a forque
wrench—

l. Tighten the adjusting nut as
you turn the wheel, using a pair of
water-pump pliers. Continue tight-
ening the nut until pressure starts
forcing the plier jaws open.

2. Back off the adjusting nut until
you can turn it by hand. Then make
it as hand-tight as possible.

3. Same as step 3 above.

Brake hydraulic unit

Check the level of brake Huid in
the master cylinder. [t should be
within ¥ in. of the lop rim. If not,
there's a leak. Brake {luid doesn't
gel "used up.”

Note: As disc brake pads wear,
there is usually a transler of some
fluid from the master cylinder to the
calipers. However, the drop in fluid
level inside the cylinder iz not
enough to be termed "low.”

A leak is most likely to exist at one
of the flexible heoses entering the
calipers (disc brake) or wheel cylin-
ders (drum brake). However. no
component that holds {luid is im-
mune from leakage, so check the
master cylinder and brake propor-
Hioning valve (i there i1s one), Also
examine brake backing plates. Flu-
id en them means caliper seals or
wheel eylinders are leaking.

Continue checking for leaks by
pulling off the vacuum hose at the
power booster of a car having pow-
er brakes. Twirl a screwdriver
inzide the hose. lf it comes away
wet, the power beooster is leaking
and needs replacing.

Brake repair

Replacing worn disc brake pads
is the mosl commeon repair. Replace
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Super Gifts For Dad At Super _Saver Prices

The gift he'll thank you for now . .
Ask for these CHANNELLOCK specials at

now.
your hardware store.

CHANNELLOCK, INC.

and years from

" Thp
. .__- -i""f.i'

22 ;': .%ﬁ

CHANNELLOCK Pliers Are American Made

both outer and inner pads when the
pad thickness of one is Yie in. or less.
i pads on one wheel have to be
replaced, change the pads of the
other wheel on the same end (front
or rear) of the car.

The following tips will help make
the job easier:

Make a sketch as you disozsem-
ble the brake assembly on one side
of the car. It will help when you
reassemble the unit. As a backup,
do the job an one brake belore tack-
ling the other, so the ane that's still
assembled can be a guide if you
need one.

To get at the pads, it's usually
necessary to remove the caliper
from the rotor. You'll probably have
to push the piston back inside the
piston bore. If you can do this with a
long screwdriver, wrap the screw-
driver with o rag to aveid scarring
the piston. Howewver, with most cali-
pers, you will have lo use a C-
clamp.

Place the clamp so its back is
against the back of the caliper and
the screw jock is against the outer
pad. Tighten the jack. It will press
against the pad, which will push
against the piston and drive it inlo
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the bore. Release and remove the
clamp.

Calipers are secured with lower
and upper guide pins. Some pins
are threaded inte the caliper and
have to be unscrewed, clten with
an Allen wrench. Other pins can be
driven from the caliper with a drift
and hammer (photo 4).

Belore lifting the caliper off the
rotor, release the flexible brake
hosze from the caliper bleed valve
and tape the end of the hose to keep
{luid from dripping out. Den't let the
caliper hang by the hose or you'll
ruin it.

In removing pads, note if they're
equipped with support springs,
commonly referred to as antirattle
clips. If antirattle clips are on old
pads, the replacement package
yvou buy should contain new pads,
antirattle clips, and shims if they're
required by the caliper.

Before installing new pads and
hardware and repositioning the
caliper, inspect the caliper closely.
Lock for a cracked or torn dust seal
and signs of [luid leaking from the
caliper bore, Rebuild or replace the
caliper if necessary.

Also exarnine the rotor. If it shows

WITHOUT OIL ANALYSIS, CAR LEASING COMPANIES, TRUCK FLEETS
AND AIRLINES WON'T MOVE. NEITHER SHOULD YOUR VEHICLE.
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“IF YOU WANT YOUR CAR IN TOP CONDITION. IF YOU PLAN TO GET MAXIMUM USE DUT OF YOUR CAR
BEFORE YOU TRADE IT IN, QIL ANALYSIS CAN BE A USEFUL TOOL."... Popular Science Magazine.

You take care of your car. change oil regularly. and have routine maintenance performed. You treat
Eﬂul‘ viehicle like the fing machine it i Whethar you do tha repalrs or pay lor he work dane. you nesd the
asl expensive and mesl efficlent methods used by large corporations and governmental agencies —
having enging ¢il and transmission oil undergo spectroscopic analysis. Then you will know what
should be done and can tell your mechanic what is neaded. No more unnecessary, costly work!
Whal is oil analyzis? Just as a blood test tells the physician what is going on in the human body, spectro-
scopic analysis provides information for a computerized report on an engine or transmission. Ol i
amalyzed for metal content providing infermaton on wnit wear, coolant dilution, dirt, as well as fuel
dilution and total solids. This information is translated into recommended maintenance.
Precision Diagnostics. Inc., specializing in top quality. accurate, scientific ol analysis makes TWO tests
available to you — engine oil analysis and transmission oil analysis: Computer printouts provide in-
formation an needed work and explain the meaning of ihe spectroscopic lindings. These are the same
1ests that have been provided 1o industry and government for twenty three years and are available

1o consumers for the Tirst time,
o comsumers e TSI WO USES DIL ANALYSIS?

Airlines
City of Chicago

Truck Fleets
City of Los Angeles
Amirak insurance Companies

WHEN TO USE OIL ANALYS|S 5 Colt Pevld Transit Dstrc

= Every 15,000 miles or sooner if your engine ar transmission loses efficiency or sounds bad.
# Betore you sell a car, to command a top price.

* fefore you bey a used car

= Before your new car warranly expires.

Order spactroscopic ol analysis kits now for your car, truck, boat and airpiane — for their engines and
transmissions. This small expenditure provides information that could save hundrads of maintenance doliarst

S — — — — — — — — — — — —

Mail to: Precision Diagnostics. Inc.. 777 Silver Spur Rd., Suile 132
Rolling Hills Estates, CA 80274, Attn. Department 302
Ship to:
Your name (print}
Street address & apl, ng. —
City, state, zip code
Enclased i3 check or money order only for §
Charge m'grD Master Charge CJ visa Card

Car Leasing Companies
Agriculture & Farming
LS. Army Corp.

il Engineers

(Charge card No.)
Expiration Date

ok Mo of
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[Signature charge orders)

Sub-1otal H

Add $2* per kit for
shipping & handling H
Total i

o
o
O
o
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How many of the tests ordered are for aircralt? ..
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any surface delect—even a slight
score—remove il and the rolor on
the other side and have them refin-
ished by a professional.

Note: Some mechanics contend
that when new pads are installed,
rotors should be turned, even if they
look good. They have a valid point.
Rotor roughness that can damage
new pads is not always visible.

Tires and alignment

Replace worn tires. A tire is worn
when itread depth reachss Y in.
With most tires, wear indicators
(smocth bars) between adjocent
grooves will appear across the
tread when the tread is worn to Y
in.

If you see abnormal wear on a
front tire, you may have an align-
ment problem.

Excessive wear on one edge of a
lire iz olten coused by incorrect
camber {inward or cutweard tilt of a
wheel at the top). In its early stages,
the condition may not be seen easi-
Iy, =0 run your hand around the tire
lo feel if there's more wear on one
side than the other.

Alzo classified as abnormal wear
is tread that's feathered. This is a
sign that wheel toe-in or toe-out is
not correct.

When wheels of a car toe-in or
toe-out, tires scuff against the road.
Wear may occur on one tire only;
that is, if the outside tread of only
the right front tire is leathered,
excessive toe-in is the cause. Con-
versely, excessive toe-out usually
couszes leathering to the inside
tread of the left front tire.

If you are putting new rubber on
the ecar youre restoring, have
wheel alignment checked by a pro-
fessicnal. The cost of having the
wheels aligned may be more than
returnad o you in the form of longer
tire life.

Motor mounts

The clder a car gets, the more
likely it is that a loose or worn motor
mount will cccur. In the least, this
results in engine vibration. If the
condition gets sericus enough, the
engine can shift and couse the
throttle to stick open or the fan to hit
against the radiator.

To determine if motor mounts are
worn out, run the engine at a fast
idle speed and have someone turn
off the ignition switch as you watch
the engine. Does it seem to rock side
to side as it comes 1o a stop? I so,
tighten motor mounts (there are two
or three). If this deesn't eliminale the
rock, have mounts checked for
damage and, i necessary, re-
placed. ™
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aretically, you can keep a
car going just about forev-
er if you replace parts and rebuild
systems at certain intervals. We've

all heard the stories aboul cars that |

have lasted over a million miles.

Practicality places certain limits
on most vehicles. Most of us can't
devote our lives to the maintenance
of a car. However, its useful life can
be significantly extended by prac-
ticing good car care.

Good ear eare is simply a malter
of determining the useful life of nor-
mal maintenance itemns and replac-
ing them belore they fail, or before
they have a negalive effect on other
parts. It's not a plan for saving an
old, neglected vehicle. Good car
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ow many miles can you |
squeeze out of a car? The- |

New, used or restored
your car lasts longer
if you treat it right.

care should start the day the ma-
chine rolls off the showroom floor.

The lirst step toward extended |

vehicle life is to determine the inter-
vals at which maintenance should
be periormed. A manufacturers
remmmandutiuns can serve as a
guide, but they can't be followed
exclusively. A few years ago the
cost of maintenance became a ma-

jor sales point for carmakers. As |

maintenance cost estimates found
their way into ad copy with greater
frequency, recommended intervals
suddenly grew by leaps and

“”ﬂlll

//8. ‘"'\5 il
SAVING YOUB CARWITH

GOOD CARCARE

bounds. The automakers, of course,
claim that new lubricant and igni-

tion technology is responsible for
the increases. But it's a little hard to

| believe that the newest motor oils,

for example, justify 200 percent
aextensions of oil change intervals,

Don't be confused by the manu-
facturer’'s distinction between "nor-
mal” driving and "severe use" for
maintenance intervals. Unless you
live on the Great Plains and use
your car only in mild weather for
extended trips, you probably quali-
fy for "severe” usage.

The maintenance intervals that
you choose to cbserve must be
based on your own driving patterns
and experience. Vehicles driven
mostly on short trips, in wvarious

types of weather, and exposed to
151



high levels of dust and dirt should |
have a more frequent maintenance
schedule than what's recommend-
ed for severe use.

Maintenance tuneup

A maintenance tuneup is a parts-
replacement procedure that is per-
formed at specilic intervals. Hope-
fully, this service will prevent the
failure of various powerplant com-
ponents that last only a limited time,
avoiding breakdowns and prevent-
ing the damage thal can occur
when ignition or fuel system mal-
functions are allowed to continue.

On older cars, with contact
breaker ignition syslems, the main-
tenance tuneup should be per-
formed every 10,000 miles or 12
months, whichever comes first. For
most electronic ignition wehicles an
interval of 15,000 or 20,000 miles

SWIVEL-HEAD RATCHET

SPAHK'H.LK] SOCKET

1 Use o sparkplug socket with rubber
inser! to protect insulator, hold the plug.

should suffice. Begin by removing |

and inspecting the sparkplugs. Be
careful when removing the spark-
plug cables. Don't pull on the cable.
Grasp the rubber boot that fils over
the plug and twist it back and forth
a bit until it loosens its grip on the
plug. Then pull the cable off while
twisting the boot.

If your car is not equipped with

| cable looms that clearly define
| which plug goes on which cable,

label each cable with a numberad
piece of masking tape. Use a spark-
plug socket, not just any socket that
fits, to remove the plugs (see Fig. 1).
Take care not o hold the socket at
an angle or you may crack the
plug’s porcelain. As you remove
each plug, place itona trayorina
box to keep it in sequence.

Cnce the plugs have been re
moved, examine their electrodes.
They should be light to medium
white, brown or gray. Il any are
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SPARKPLUG r:a.ui’- GAUGE

und elec-
rmr.ll- CJI:'N? um‘n.g wil F'II'TH gauge.
coated with wet fuel and oil, sooty
black carbon, cily black grease, or
heavy block deposits, o diagnostic
check is necessary to determine the
cause of the plug fouling. If the color
appears normal, check lor erosion
of the sharp edges on both inner
and ouler electrodes. I they're
rounded off or noticeably eroded,
replacement is absolulely neces-
sary. lf severs erosion is accompa-
nied by blistering of the insulator,
further diagnosis is necessary lo
find the cause of excessively high
combustion chamber tempera-
tures.

On cars equipped with electronic
ignition, il the plugs lock good and
they're only 15,000 miles old, you
can clean and gap them and put

CONDEMSER LEAD

CONDENSER

DISTRIBUTOR CAM

BREAKER PLATE

BREAKER-PLATE SPRINGS

u'.,!|||ﬂl':|| Hlllllum e

them back in [or another 15,000,
With breaker point ignitions, re-
placement is best, even if the plugs
lock fairly good.

Replace the plugs with the manu-
facturer’s recommended  heat
range. Today's plugs have such a
wide heat range that juggling of
ranges for dilferent driving condi-
tions is usually unnecessary and
can sometimes lead to problems.
Gap each plug to the manufactur-
er's recommended spec. Use a gap-
ping tool to bend the electrode i
necessary (Fig. 2).

Reinstall the plugs and tighten
them to 20 Ib.-lt. with a torgue
wrench if possible. I you can't
reach a plug with your torque
wrench, tighten only until the gas-
ket seats fully, using medium pres-
sure. lf you are reinstalling old
plugs that have been cleaned and
regapped, use new gaskets.

Examine the plug cables careful-
ly for checking, burns, cracks or
other damage. Clean any corrosion
from the terminals. Make sure the
boots fit tightly on both the plugs
and the cap. Heplace the entire set
if the cables are in generally poor
condition, or replace single wires if
you find isolated damage.

Next, turn your attention o the
distributor. Remove the cap and
clean the inside with a rag. Check
for fractures, cracks or evidence of
carbon tracks on the surface of the
cap. Replace the cap if any of these
conditions exist. Clean the termi-
nals inside the cap with a small
knife. If corrosion cannot be easily
scraped from the terminals, replace
the cap.

ADJUSTMENT 5LOT TR

VACLLIM DIAPHRAGM

3 To sel points gap. loosen mounting screws and move the coniact pein! mounting

plate by twisting a screwdriver in the

odjustment zlof wntil gap is correct.
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4 Some fuel filters are behind carb’s
inlet fitting. Don"t lose spring ond gasket.

Pull the rotor from the distributor
and examine it carefully. Again, it
should be replaced if it is fractured,
chipped, or carbon-tracked. I
should also be replaced if the tip is
corroded or burmned to the point

| where It can't be cleaned without
| removing metal.

If your car is equipped with a con-
tact point ignition, turn the engine
until the rubbing block is on the

| high point of the distributor cam

(Fig. 3). Detach the primary lead
and condenser wire from the points.
Then remove the points and con-
denser, taking care not to lose any
screws. (On many cars, the screws
need only be locsened to remove
the contact points.)

If the distributor is equipped with
a lubricating wick that touches the
distributor cam, replace the wick
when you service the points. Don't
attempt to oil it. Install the points
and condenser, attach the primary
lead and condenser lead to the ter-
minal on the points, then adjust the
poin! gap to manufacturer's specili-
cations, using a feeler gauge. Lu-
bricate the breaker cam with a very
light coating of cam lubricant or
white lithium grease. Don't overdo
it. Reassemble the distribulor, start
the engine, and check the point
adjustiment with a dwell meter il
you have one.

Electronic ignitions

If your car is equipped with elec-
fronic ignition, there is no specific
interval for replacement of the con-
trol module and pickup, although
the cap and rotor may wear out
faster than they do in contact point
distributors. Electronic pickup de-
vices and control modules do fail,
but a fouli-finding diagnostic rou-
tine must be performed to pinpoint
the foult when it occurs because
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these components are expensive
and they do not necessarily wear
out at a certain mileage.
Handheld electronic ignition
testers are now available at a rela-
tively low price. They check wheth-
er the pickup is producing a signal
for the contral medule, and then test
the control module by providing a

| simulated pickup signal.

Belore reinstalling the cap and
rotor, check the centrifugal ad-
vance mechanism if the vehicle is
so equipped. (The latest cars have
fully electronic timing contrel.)

Start the engine and check the |

operation of the choke, intake hot-
air systemn, and manifold heater or
"EFE" system, as the engine warms
up.

When the engine has warmed,
adjust idle speed to spec and set the
Ignition Uming with a timing light or
meter. Specs and instructions are
found on the wehicle information
label under the hood.

Onece the initial spark timing has
been adjusted, check the vacuum
advance by disconnecting il, accel-
eraling the engine to 1,500 rpm,

so that it faces the same way the ald
one did.

Chrysler products and many im-
porls have [uel flilters that are
gpliced into the fuel line, and held

with hose clamps. To remove them, .

simply loosen the clamps, move
them away from the filter and twist
the neoprene hoses back and forth.
Some imports have two fuel filters.
Cars with electric fuel pumps often
have the pump and filter near the
gas tank. Check your owner's man- |
ual ar maintenance schedule. |
Fuel filter service is even more
critical on diesel engines. Replace

| all diesel fuel [ilters at recommend-

| then reconnecting it to see if the |
engine timing odvances. To check |

centrifugal advance, accelerate the
engine to 3,500 rpm while watching

the timing marks with your light or |

while watching the timing meter,
Electronic advance mechanisms
should alsc adjust timing as the
engine is accelerated.

Air and fuel filters

Examine the air [iller every time
you perform a maintenance tune-
up, and replace it if it is coated with
dirt. Although most manufacturers
recommend 30,000-mile replace-
ment, air filters seem to last only
about 15,000 miles in typically dirty
urban areas, and even less where
there's a lot of blowing dust.

While the air cleaner is off, apply
carb cleaner to all moving parts of
the carb's choke and fast-idle mech-
anism, and make sure they move
frealy.

Gasoline engine fuel filters
should be replaced at 15,000 to
20,000-mile intervals or once a year,
whichever comes lirst.

Don't ignore fuel filters that are
hidden behind the inlet nut on the
carburetor, as they are on most
Ford and GM cars (see Fig. 4). Use
two wrenches to remove the inlet
line, one on the fuel line nut, one on
the carb's inlet fitting. Then remove
the inlet fitting itself. The filler is
behind it.

Make sure you don't lose any gas-
kets or springs that are part of the
lilter assembly. Install the new [ilter

ed intervals, or 20 to 30 percent
SoOner.

The PCV valve, filter and hoses
should be cleansd and checked
every 15,000 miles. The valve and
fiter should be replaced every
30,000 miles..

To check the valve, remove it
from the intake manilold or rocker
arm cover and run the engine at
idle. Check for vacuum at the end of
the valve with your thumb. If there
is no vacuum, check for clogging of
the valve or the hoses. Replace any
hoses that are not in good shape.
Then shut the engine off and
remove the valve. Shake it and lis-
ten for the rattle of the needle with-
in. If the valve doesn't rattle, it
should be replaced. -

Examine all plastic and rubber
connectors, tees and vacuum hoses
that you find on the engine. If they
are cracked, checked, loosea or
damaged in some other way, re-
place them. Hemove vacuum hoses
one at a time so as not to confuse the
routing. Vacuum leaks are a princi-
pal cause ol engine performance
problems, and if allowed to contin-
ue, they can cause serious engine
damage.

Fault-finding diagnosis

What do you do when your car
develops a miss, a spark knock, a
surge, a hesitation or ancther drive-
ability problem? Uf you're due for a
maintenance tuneup, you probably
perform that service, and some-
times the problem goss away. What
do you do when il doesn't?

If you want to prelong the life of
your engine, you'll lind the cause of
a driveability problem belore il gets
more serious. When an engine
doesn’t operate properly, changes
take place. Sometimes it doesn't
burn all the fuel. The raw gas then
washes past the piston rings, re-
moving lubrication from the cylin-
der walls and diluting the oil.

An engine may run hotter than
normal when a component fails to
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il FILTER

5 When re
coat the

an oil filter be sure fo
gaske! with engine oil.

de its job, resulting in the harden-
ing of seals and increased wear in
many areas. Or, an engine that is
not performing properly may run
too cold, resulting in carbon accu-
mulation and sludge formation.

The source ol engine perfor-
mance problems can usually be
determined by a logical trouble-
shooting procedure. Unfortunately,
a truly complete troubleshooting
procedure requires a great deal of
expensive equipment, including a
volimeter, oscilloscope, vacuum
gauge, power balance tester, ta-
chomeler, an emissions analyzer
that can be operated while the pow-
er balance test is conducted, a com-
pression gauge and a cylinder leak-
age tester.

A knowledgeable do-it-yourseller
can sometimes arrive at a diagnosis
with only a vacuum gauge and
compression gauge, particularly i
an internal engine problem is the
source of the driveability complaint.
On older vehicles without high-volt-
age ignition or catalytic converters,
a power balance test can be per-
formed by removing plug cables
one at a time with insulated pliers,
while noting engine speed change
on a tach. (The speed drop for each
cylinder should be within 5 pereent
of the others if the engine is operat-
ing efficiently.)

In most cases, however, the expe-
rience and equipment of a skilled
professional will be needed to un-
cover specific fuel, ignition or emis-
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sion component faults. Find a me-
chanic who is ASE- or NIASE-certi-
fied in engine tunsup and who has
an up-to-date engine analyzer that
can perform the tests indicated or a
combination of testers that can do
the same thing.

Qil change and lubrication

Nine out of ten professional me-
chanics will tell you that frequent
changing of oil and filters is the best
thing. you can do for your car. A
good supply ol fresh, clean motor
oil will prevent the kind of metal
wear that can make your car old
before its time.

An interval of 3,000 miles will pro-
vide maximum protection in most
cases. Carmakers' suggested inter-
vals are, of course, much longer—
as long as 12,000 miles in some
cases. The car companies claim
that the new SF lubes have made
this possible. But you can bet your
last nickel that 3,000-mile oil and fil-
ter change intervals won't acceler-
ate wear,

Warm the engine oil thoroughly
by driving at least five miles before
you prepare to change the oil and
{ilter. Then raise the car on solid
jackstands, which are securely lo-
cated. Raise both the rear and the
front of the car, so that oil will drain
properly and so you can lube the
chassis and inspect the underside of
the wvehicle while the oil is
changed.

To remove your oil drain plug use
a box wrench or socketl wrench.
Allow the warm oil to drain com-
pletely. You can change the lilter
while the oil is draining. Use a filter

TIE RO END SEAL

CV JOINT BOOT

BALL JONNT
GREASE FITTING

BALL JOINT SEAL

8 Check all seals for damage, includ-
ing CV joint bools on front-drive cars.

wrench to remove the old oil filter,
making sure the gasket comes off
with it. Wipe the liller mounting sur-
foce with a clean rag, Partially fill
your new, name-brand filter with
some of the oil that you're going to
use to relill the crankcase. Apply a
bit of cil to the filter gasket (Fig. 5).
Install the filter, tightening it accord-
ing to instructions on the lilter itsell
or on the box. If there are no instrue-
tions, tighten it about ¥ turn past
the point where the gasket {irst con-
lacts the mount or almost as tight as
you can make it by hand. Don't use
a wranch.

If the cil has stopped draining,
replace the plug, tightening it 1o
only medium-firm tightness with a
wrench that is no more than 10
inches long. Don't overtighten. Re-
fill the crankcase with the cil recom-
mended by the vehicle manufactur-
er. For most conditions, multigrade
oils are recommended and pre-
ferred. Manufacturers recommend
SF ails for the latest gasoline engine
cars and SF/CC or SFICD oils for
the latest diesel engines. GM rec-
ommends single-viscosity oils for
diesel engines that are used for sus-
tained high-speed driving. You can
use SF il in earlier gasoline
engines for which SE cil was recom-
mended, since it's an improved ver-
sion of this type of cil. Do not use cils
recommended for diesels in ga=so-
line engines or vice versa.

Run the engine

Onece the engine has been filled
with the correct amount of oil, start
and allow it to run for a minute,
check for leaks, shut it off and check
the oil level.

Lubricate all steering linkoge and
suspension fittings with water-resis-
tant EP chassis lubricant every time
you change the oil and filter. Check
them for excessive locseness al the
same time, Lubricate the ball joints,
If your car is nol equipped with
grease littings, you may be able to
install them in some componenis.

On  Iront-wheel-drive cars, in-
spect CV joint boots lor deteriora-
tion or tears (Fig. 6). Replace boots
before they tear if you want to avoid
damage. Zipper-type boots, which
can be installed without removing
the driveshalts, are available.

Check the level of the rear axle
lube, and add the recommended
lubricant if it is low. Usually there's
a plug in the side of the differential
center section or in the rear cover to
permit checking of lube level. It
should, in meost cases, come right
up to the hole or to within Y4 inch of
the hole. Most manual transmis-
sions have a similar plug in the side
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BRAKE FLLID
RESERWOIR

FILL \WITHIN 1127
OF TOP

MASTER CYLINDER

7 Fluid level in master cylinder should be within % Inch of r:;llp. Some fuid level
drop is normal on cars egquipped with disc as

of the case lor checking lube level. |
Many rear-wheel-drive wehicles
use the same lube in both the trans
and rear end.

Before lowering the wvehicle,
check for exhaust systern deteriora-
tion, chassis or floor pan corrosion,
shock absorber leaks or other ab-
normal conditions.

Lower the vehicle from the jacks,
open the hood and lube the acceler-
ator linkage with a amall squirt can
filled with engine oil. Apply the
same oil to pivot peints on the hood
hinges. Inspect the hood lalch
mechanism. I it's dirty, clean it and
apply a light lithium grease. Apply
a lew drops of engine oil to trunk |
hinges and lock mechanism, and to |

CLEANING
BRELISHY,

BATTERY \

WARM
WATER
AND

N7

8 Prevent buﬂlz corrosion br.;:lv.rf?d[c
ng soda wtion. |

cleaning with
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brakes pads wear down.

gas tank door hinges. Check the
level of the power steering fluid and
top it off with the recommended
product, In some cases, manufac-
turers recommend a special power
steering {luid rather than the
conventional automatic trans-
mission fluid,

Check the fluid level in both
brake master cylinder reservoirs
(Fig. 7). Use fluid that meets DOT 3
specs. Don't use fluid if it hazn'
been stored in a tightly sealed con-
tainer as it may be contaminated
with moisture. Don't use fluid when
no indication of its spec can be
found on the container. Brake fail-
ure could result. On disc brake cars
fluid level will fall slightly as pads
wear, But if abnormal fluid loss is
noted on any vehicle, a thorough
brake system diagnosis should be
performed. Never use anything oth-
ar than brake fluid in a master cyl-
inder—even in an emergency. Se-
rious damage will result.

Check the automatic transmis-
sion fluid level with the engine run-
ning, the gear shift selector in the
PARK position and the vehicle on
level ground. Pull the dipstick out
and feel it. It should be warm but
not hot when you check the fuid
level. If it's cold, the level may
be as much as ¥ inch below the
full level. Wipe the stick and
check the level. If you have to
add fluid, make sure it's the type
ecommended for your vehicle.
Check the transaxle lube level on
front-wheel-drive vehicles. In mos!
cases, both automatic and manual

transaxles use some type of ATF as

a lubricant, Check your owner's
manual.

Battery inspection

Your battery should be checked
every time you change oil. If battery
maintenance is ignored, the in-
crease in resistance that resulis
from dirty connections might short-
en ils life considerably or, worse
yvel, leave you stranded.

Conventional, nonsealed batter-
ies will lose fluid over a period ol
time. Fluid level should be checked
even more frequently than your oil
change schedule permits—every
1,000 miles is about right, If the fluid
level is low, add distilled water. I
the outside temperature is below
[reezing, drive the car for at least 20
minutes alter adding water.

Clean the case, posts and termi-
nals of any bottery on a regular
basis. A paste made from baking
soda and a small brush will do a
fine job (Fig. B). Remove the nega-

SIGHT GLASS

89 Maintenance-free balleries indicate
siate of charge with built-in hydrometers.

tive cable first, then the posilive
cable and thoroughly scrub the bat-
tery, posts and terminals. Use a
wire brush or a battery post cleaner
to remove corroded metal from con-
ventional posts. Use the post clean-
ar or a small knife to remove corro-
sion from the cable terminals. On
batteries with screw-type connec-
lors, use a wire brush and small
knife as necessary.

If your battery iz equipped with
“temporary” cable terminals se-
cured to the end of the cable by a
strap belted in place, replace the
cables with new ones that have ler-
minals molded on the end. At the
very least, disassemble each termi-
nal and clean the end of the wire
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ularly

o preavenl

and the terminal itself. If you havea
maintenance-free battery, it might
be equipped with a built-in hy-
drometer that changes color in
respect to the battery’s condition or
state of charge (Fig. 9). A green
hydrometer eye usually indicates
that the battery is at least at 75 per-
cent of full charge. A dark or black
eye means that the battery is in
need of recharge. A clear or yellow
indicator means the battery is de-
fective and must be replaced. Do
not attempt to recharge, jump, or
refil @ maintenance-free battery
that is defective. Cn the other hand,
make sure that you're getting a true

reading on the hydrometer eye. II |

the battery has a clear case, errant
rays of sunlight could mislead
you.

i you have a conventional bat-
| tery, you can determine its condi-
| tion with a hydrometer. Inexpen-
sive battery hydrometers that use

FROMNT

ROTATING & TIRES

' that the battery is fully charged if all

floating plastic balls to indicate
state of charge are widely avail-
able. The directions that come with |
these hydrometers usually tell you |
the balls float when battery fluid is
drawn into the glass tube. [
The important thing in determin- |
ing the relative health of your bat- |
lery is that its various cells are al
approximately equal levels of |
charge. If you find that four balls |

2 float in one cell, but only two or |

three in another, the battery is
defective.

A voltmeter can also help deter-
mine the health of your battery and
charging system, whether the bat- |
tery is of conventional or mainte-
nance-free design. At idle, your
battery should produce between 12
and 15.5 volts when fully charged.
The battery should also be capable
of providing at least 9.6 volts while
cranking the engine for 15 seconds.
If the battery faoils either of these
tests and the hydrometer test, it is
delinitely delective and musi be
replaced. I it passes the hydrome-
ter test, but lails the voltage test, test
the charging system.

Ii the battery is three or more
years old, replacement should be
considered. Most batteries will not
last more than five years, and many
are exhausted afler three years ol
tough service. Check battery condi-
tion periodically with a voltmster to
prevent getting stuck.

FROMT |

11 Same-side-only rotation of radial tires has long been recommended. but recent
GM service bulleting state tha! cross-rofotion of rodiols couses no problems.
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Tire checks

Tire inflation pressure is exireme-
ly critical to tire lifle and vehicle
handling. Inflation pressure should
be checked at least once a month or
whenever you begin a long trip.
Recommended tire pressures are
determined on the basis of exten-
sive testing and should be followed.
GM notes that cold tire pressure rat-
ings apply to vehicles that have not
been driven more than one mile
within the last three hours.

For heavy loads, such as a trailer

| or an overloaded trunk, tires can be

inflated somewhat above the rec-
ommended normal-load level, as

12 Twist each belt. Check for crack-
ing due fo age. glazing from slippage.

long as pressure doesn’t exceed the
moxdmum level.

Purchase your own lire gauge for
checking inflation level, as the ac-
curacy of service station gauges
may vary. Keep the gauge in your
glove compartment and determine
a specific ime for checking, such as
when you check your oil.

Examine all your tires every time
you change oil. Look for unusual
tread wear patterns, Feathered
edges indicate improper adjust-
ment of wheel toe-in. Wear on only
one side of the tread indicates
improper camber adjustment,
Wear on the ocuter edges of the
tread indicates that the vehicle was
operated with the tires underin-

| Hated, while wear in the cenler of

the tread is typical of overinflated
tires (Fig. 10). Irregular depressions
and spotty wear are the result of
loose steering linkoge componenis
or imbalance.

Tires should be replaced if seri-

| ous sidewall damage occurs, if

tread depth is less than Y« inch or if,
in the case of vehicles that are used
infrequently, the rubber begins 1o
deteriorate.

Most automakers recommend tire
rotation after the first 7.500 miles
and every 15,000 miles thereafter.
When radial tires were first intro-
duced to this country, automakers
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tightness, problems.

solve squeal

recommended that they be rotated
only on a [ront-to-rear exchange
basis, without switching them from
one side of the vehicle to the other.
Last year, GM issued a service bul-
letin indicating thal its tire engi-
neers no longer feel that cross rota-
tion causes problems with radial
tires (Fig. 11). So now we are once
again back to the siandard "X" plan
for tire rotation, where the right
front is switched with the left rear
and the right rear with the left {ront.
This is fine for GM, bul always iol-
low the recommendation of your
tire manufacturer.

A check of brake system compo-
nents and a renewal of wheel bear-
ing lubrication should be per-
formed when the tires are rotated.

Belts and hoses

Cooling system hoses and all
drive belts should be carefully
checked at leas! once a year, priar
to coclant renewal. (Of course,
you'll want to give them a gquick
inspection every time you change
oil.)

Some motorists change all bells
and hoses every three or four years,
as tests have shown that many of
these components begin to deterio-
rate at about this hme.

Examine the hoses carefully.
Heat checking., cracking, brittle-
ness, swelling, tears and abrasion

are all grounds for replacement. | ant renewal.

Swelling frequently occurs behind

the hose clamp. causing the clamp | be pressurized with a
to begin cutting into the hose mate- | cooling system pres-

rial. Hoses may deteriorate on the

POPULAR MECHANICS * MAY [984

I3 A belt tension gauge will check | oy nin o comers or when there

| | while you're at it. Use a tension

| manufacturer's specs (Fig. 13). If

inside without external signs of fail- |
ure, .
V-belt failure can also be some-

| what difficult to anticipale. At one

time, most belts were coveraed with
a labric wrapper that would begin
to shred before a lailure occurred.
However, the automakers changed
their specs, and most belis are now
made without the wrapper. This
type of belt may snap without warn-
ing. If the belts are less than four
years old, check lor cracking on the
bottom of the belt or glazing on the
sides of the belt (Fig. 12). Replace
any belt that's not in good condi-
tion.

Don't forget to check belt tension

gauge if you have one and adjust 1o

you don't have one, adjust so you

can deflect the belt about % inch in |

the center of ils longest span when

you apply pressure with your
thumb. If you hear any belt squeak

is a heavy load on the alternator,
have a pro adjust your belts with a
tension gauge. lf the squeak contin-
ues, the ball will be ruined.
Multigroove or "serpentine” balts

are now used on many new cars,
particularly front-wheel-drive mod-
els. To check this type of belt, twist it

| 50 you can examine its underside,

Lock for signs of severe cracking
and deterioration. Sometimes you'll
find that big chunks of the belt have

| broken away. Any damage more

extensive than minor cracking
across the ribs is reason for replace-
ment.

On many overhead-cam en-
gines, you can inspect the timing
belt by simply removing a loosely
attached dust cover. Examine the
bell for broken cogs, splits or crack-
ing. Replacement can be rather dif-
ficult on some models, so check a
manual belore you start the job.
Check belt deflection if you can
reach the belt's longest span
without tearing the whole
car apart. It should de-
flect about % inch on _—
most models. T S

Cooling system
maintenance

Any vehicle mainte-
nance plan should in-
clude a yearly cooling

system inspection and
flush, as well as cool-

The system should

inspection begins. Todo this, lill the
radiator almost o the lop with
water, then attach the pressure
tester to the filler neck of the radia-
tor. Pump the tester up to the pres-
sure rating of the radiator cap. If the
systern holds pressure, you can
assume that there are no leaks.
However, if the pressure reading on
the gauge gradually falls, there isa
leak somewhere in the cooling sys-
tem. Examine all hose connections,
gasket joints, freeze plugs and the
water pump shafl seal. Look for
coolant leakage wherever there is
evidence of core damage on the
radiator, or where the tanks are
connected to the radiator core. Your
mechanic can help you diagnose a
leaking head gaskel by checking for
exhaust emissions at the radiator
outlet with the probe of his emis-
sions analyzer while the engine is
running.

Once you're sure the system is
leak-free, you can flush sut the old
coolant. A simple cocling system
flushing kit is gvailable from auto |
part stores. The kit consists of a tee |
that is installed in the heater's inlet
hose (the one that's not connected to |
the water pump). The flushing tee
kit usually comes with a restrictor |
that is installed inlo the radiator

| neck while the system is being |

flushed. |

Once the {lushing kit is installed,
turn on the garden hose and allow
water to flow through the cooling
system until it runs clean for several |
minutes, Remove the garden hose, |
and seal the flushing tee with the
cap provided in the kit (the tee can
be left in place for future service).
Cnce the [lushing is complete,
drain the radiator and coolant
recovery tank.

It's time to add new coolant (Fig.
14}, If your car hos any aluminum
engine or cooling system compo-
nenis, you must use antifreeze that's

.\'.
ﬂ COOLAMNT RIX TLIRE
LY

.

- -

14 Cooling systems of 2.8-liler VE Fords must be filled
| sure tester before the  through upper hose to preven! air locks. |
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vy, IN PLACE

DRAIN PAN

15 If the transmission cilpan has no drain plug, leave a loosened balt or two in one
corner and start fluid draining from the opposife corner. Then remove enfire pan.

specially formulated for use in en-
gines with aluminum components.
The coclant should be a mix of al
least 50 percent antifreeze com-
bined with water. You can provide
additional freeze protection by us-
ing as much as 70 percent anti-
freeze, but nol more.

The radiator wsually will hold
only about half of the coclant. Onee
it has been [illed, run the engine
until the level drops and add some
more,

You can also add some coolant to
the recovery tank. When you think
you've lilled the syslem completely,
replace the cap, allow the engine io
run for a while, let it cool down,
remove the cap and check the cool-
ant level. Check the level in the
recovery tank, too.

Automatic transmission

Automatic transmission fluid and
filter service is one aspect of car
care that is frequently ignored. Au-
tomaker suggestions regarding this
type of service vary widely. Some
recommend no change until
100,000 miles for normal service, yet
suggest a change at 15,000 miles lor
vehicles that tow trailers.

i you plan lo keep your car for
more than a year or two, regularly
scheduled transmission service is
necessary. An interval of 25,000
miles is probably just about right for
vehicles used in mixed city and
highway driving with varying loads
(our idea of "normal” driving), or
15,000 miles [or vehicles that are fre-
quently overloaded, used continu-
ally in heavy city traflic, or used o
tow trailers.

To service the unit, warm the car
to operating temperature by driving
it. Raise the car on [Hur jockstands
that are securely positioned. With a
catch pan standing ready. remove
the drain plug from the transmis-
sion’s oilpan, il it is so equipped. If it
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is not equipped with a drain plug,
begin removing the transmission
pan bolls, Leave two or three bolta
in one corner of the pan and, with
the drain pan under the opposite
comer of the trans sump, begin
loosening them. Pry the pan loose
and allow the fluid to pour out of
one cormer of the trans pan into the
drain pan (Fig. 15). Continue to
loosen the remaining bolts as the
flow subsides, carefully removing
them completely once the fow
stops. There will still be quite a bit of
oil in the pan. Pour it carefully into
the drain pan.

Alter the cilpan has been re-
moved, clean it thoroughly. Check
the pan: A certain amount of clutch
dust is normal and even a small
quantity of powdered metal might

TRANIMISSION
QIL FILTER

be normal in some transmissions,
but if there are larger chips or
pieces of metal, suspect serious
trouble. Inspect the fluid that you
have drained. Some darkening is
okay, but a rotten egg smell and
brown or black discoloration are
signs of internal problems.

Remove the filter from the bottom
of the transmission (Fig. 16). It's held
in place by one or more bolis or by
clips. Replace the filler with the cor-
rect unit. Don't forget to reinstall
any gaskets or O-rings you find
between the filter and the transmis-
SI0TL.

Clean the pan with solvent and a
brush, and scrape the gaskel sur-
face clean. Install a new gaskel on
the pan with high-tack adhesive.
Clean the transmission’s mating
surface before reinstalling the pan.
Start all of the pan bolts with your
fingers to make sure they're not

cross-threaded. Then, in a criss- |

cross pattern, torque them to about
10 fi.-lb. with a torque wrench.
Relill the transmission through
the dipstick tube with the amount of
fluid specified by the vehicle manu-
facturer for refill, Use only the fluid
specified in your owner's manual.
Once you think you've added
enough, start the engine, allow it to
run lor a while, shift the trans
through the gears and return the
selector to PARK. With the vehicle
idling in PARK, check the trans fluid
level and add meore if necessary.
Check under the car for any fluid
leaks. ™

h| J AUTOMATIC TRAMNSMISSION
[QHLFAN REMOWVED)

8
e

16 Transmission oil filier can be changed once oilpan has been removed. Noie the
condition of the trans oll and the correct placement of any guaskets and O-rings.
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ConConeluids,

NEW PRODUCTS

TOKEEP YOUR CAR NEW

R o A A

LIFr) PR i i

The wltimate in luxury and convenience
for Saturday mechanics is your own lift.
The Autolift is a portable unit that
requires no installation. It will roise o
6.200-pound vehicle to 42 inches and also
tilt front or rear to a 25" angle. Power

comes from a 110- or 220-wolt electrohy-
draulic pump. Priced ot $3.000. it's avail-
able thro m.lilpauln- service equipment dis-
tributors. The unit is img'a by Auto-
Line Marketing Inc.. 510 North Blooming-
ton St., Streator. [1l. 61364.

TMP's Velour and Uphal-
stery Cleaner will undo
almest any kind of
work on your new cars
seats. Just spray. allow
the foam to penefrafe the
fabric and dry. then use a
soft bristle brush to bring
up the nap. A I4-ounce
can CMIE-?S from Tay-
lor Made Products [nc..
3200 West Market St.. Ak-
ron. Ohio 44313,

A product that claims to
double engine and drive-
train  life reducing
wear, Pro-Blend bonds o
metal with a film that
holds the oil normally
squeezed oul from be-
tween moving parts by
heat and pressure. An 8-
oz. bottle cosfs §11.75 plus
£1.50 lhiﬂ:rlng from Pro-
Motion arketing. Box
448, Bronx, N.Y. 10475.
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Meguiar's Trigger Wash
packs six car washes in
one -to-use botile.
You simply spray the con-
cenlrated formula on one
section of rcar aof o
time and then wipe it off
to remove dirl. grime and
tree sap. Trigger Wash
costs $6.55 and is avail-
able from Meguior's,
17275 Daimler. Irvine.
Calif. 92713.

Tired of wrestling with flimsy cork gas-
kets. especially in vertical ications?
Victor's Tuff-Cork goskets (left! are rigid.
Made of cork, urethane and steel. they
are easier fo install, especially in froni-
wheel-drive iransmission applications.
The gaskeis won'l shrink or wick. and
they feature excellent forque refention
u.nc;md.iul strength. They cost a little
more than conventionol cork goskets.
You'll find Tulf-Cork gaskets at wmm
ouflets. They're manufactured by

Corp.. Box 455, Toledo. Ohio 43692,

Clean aoutomatic fransmission fluid is
essential to transmission life. and Hay-
den’s in-line Trans-Filter increases filter-
ing efficiency of the stock system by two
te five times. The 522.35 remote-mount fil-
ter takes about o half houwr te inslall using
common hand tools. The filter is sold in
aulo s outlets and through RV deal-
ers. Hayden Inc. is located at 153] Pomo-
na Rd., Corona, Calif. 31720.

How many times have you unintentional-

ly washed the —or yourself—when
hosing off your car? The Splash Eliming-
tor Nozzle creates a controlled saft siream
of water thal will cut down on overspray.
This “drier” wash nozzle iz $8.95 from the
manufacturer, W.M. Shutok Co.. 38 Lex-
ington Ave.. Uniontown, Pa. 15401.
{Please turn to page 160)
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AUTO PARTS
STORES SHOULD
OFFER YOU MORE
THAN JUST
PARTS

If you want your GM Computer Commond
Control system to open wide, say “ahhh,”
and tell you ifs troubles. the Autedata
ECM monitor is your key to an electronic
bedside manner. Autodata plugs into the
uter diagnostic connector under the
:lr and .llmw: the state of eight critical
m.nd.lli-unt of the engine conirol
The unit is about from Microtron
Producis Inc.. 2355 Avon Industrial Drive.
Auburn Heights. Mich. 48057.

CARQUEST DOES!

The Right Adyvice. iﬂpln rm.l'dl The

Ifl I:m'd tﬂ know what kind of fuel mile-
getting without
mi'ml- Saver .i'ng

Your CARQUEST Qualified Counterrnan
knows parts. And tools Soits easler to
getthe job cone right cre-first time:

Everyday Value
Pricing.

Nationally known name trand parts
priced fosave you monei and
CARGUESTS glUarantead quality Proven
Vilu® and BRAVO brands [hat Il save you
BUEN Mmore

Complete Parts
inventory.

CARQUEST carties full ines 5o you get the
parts you need, when you need it
e oSt

AUTO PARTS STORES
Over 1800 stores
coast to coast.
We're inthe yellow Pages,

ARQUEST: The Right Place to
m buy auto parts.
=1 RIGHT PARTS = RIGHT PRICE
RIGHT ADVICE™

y recording your fuel consum
flnn. repairs. Irips. tolls. and reflects the
life of replaced parts. The log also
includes a liters-to-gallons conversion
chart. The Gasoline r log is used in
PM’s long-term test cars. [t's 33.95 from
ancaumvm Unlimited, 3103 Old Dobbin
Rd.. Montgomery, Ala. 36116.

While nothing about changing a flat tire
is pleasant. struggling to remove the !ug
nuts can be especially frustrating. The
will go much easier with Blar:k &Dﬂ:hn
Model 3518 12-wolt Impact Wrench. The
wrench fegtures '4-inch square drive, ball
and slesve bearings a 17-foot cord.
The wrench's 100 Ib.-ft. of e and
1.100 impacts per minute puts only a light
drain on the car's bﬂl!quIl: costs 5105
from Black & Decker, 701 East Joppa Rd.,
Towson. Md. 21204.
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SMONROE®

DOUBLE STEAL

BUY ONE AND SAVE

ONTHE />
SECOND

!
Here's a steal of a deal. Double good because it's on y’
Monroe's two best-selling shock absorbers. Monro- S
Matic,* America’s #1 shock for cars and Monro- 3
Magnum® 60, the Big Gun in pickup, van, and
4-wheel drive shocks. Buy either shock and get a
second shock for half price. That's a 50% savings
on the second shock. For the ride of the year,
make the play of the year on Monroe's two best
sellers! Monro-Matic and Monro-Magnum 60.
Al your nearest participating Monroe retailer.
Offer good only while supplies last.
“Manulaciurer s suggested aller off the 1ul list price,

D af Tanrss s Aubrdtae @



MaReMONT'

a great
muffler ata
great price...

This long-lasting muffler features

rugged heavy-duty construction. And
it's easy to install. All parts and
instructions included.

...and
a $7.95 Polaroid®
Safety Flasher™ for only

With the purchase of a Defender” or
any Maremont muffler. This emergency
flasher puts out a 4 hour signal visible
up to a mile at night!

99¢

*Manufacturer's suggested
sale price. Prices may vary at

participating outlets. Sale
May 31, 1984

ends

i () Bons
J
L-—

CLEAN-RITE" Buy Both Coupan
Recehse an saditional $1.00 Bonus Fsbate by Mail when you BUY BOTH

prica
PO, Box 43598, Atlania, Geongia 30378
One Bonus Aebate per Family. Void whers prohibited by

With the push of @ butfon. the Draf Model
680 aufomotive battery tester checks volt-
age and cranking r. [t has circuitry
to test baiteries under load., lights to indi-
cate the percenioge of battery life
remaining and a gauge thal registers ouf-
t. Model 680 costs $99.95 direct from
raf Indusiries Inec.. 333 Adams 5t., Bed-
ford Hills. N.Y. 10507,

Ao Pk

Scotchiok- Terminal and
Connector Assortment

Instead of making sloppy electrical con-
nections by twisting and loping wires
together. make strong. neat ones with the
correct terminal or connector. The Auto-
Pak Scofchlok assoriment gives you a
variety of electrical items and works with
wire sizes ranging from I4 to 22 gauge.
The Auto-Pak assoriment costs $13.33 and
is manufactured by 3M Co., 3M Center,
5t. Paul. Minn. 55144.

. X

Domestically produced replacement turn-
signal flashers for imported cars can sell
for up to 80 percent less than their foreign-
quf counterparis that are purchased
fram an im car dealer. Typical of
the price difference is @ more than 50 per-
cen! savings for Toyota applications.
Replocement flashers made by Ideal
Corp. are al auto paris stores. ldeal Corp.

is located at 1000 Pennsylvania Ave..
| Brooklyn. N.Y. 11207.
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We all know hew easy it Is lo lear. rip and
burn vinyl, so here’s an inexpensive way
to repair the damage. Magna's vingl
repair kit lets you match vinyl color. tex-
ture and grain. The kil also rc.ll‘ure: new
luster te old vinyl. You con make over o
hundred repairs wilh this $39.95 kit avail-
able from the maker, Magna Sales Co..
2017 Montrose Ave.. Chicage. [ll. 60618.

Yy

Here's a new way o repair radiaior core
leaks without pour-in rodictor sealers.
Custom Craft's repair kit wses special
metal clips, preformed fo slip over the
leaking core section. and filler adhesive.
You bend the radiator fins out of the way,
apply adhesive to the metal clip and posi-
tion it over the core leak. The repair dries
in 20 minutes. For §4. 25 u gel enough
material for six re q%u kit is from
Custom Craft, 381 Creek Dr.. 458
M.0.. Chippewa Lake. Ohio 44215.

There are two things you can do about
cracked in.r!rumtnllg{zrm podding on a
is o

Datsun Z-car (left). buy o 5125
plastic fitted dashboard cover from a Dai-
sun dealer. A less expensive allernative
is to order essentially the same dash cov-
er (right) from Dash Cap Industries for
£59.95 plus $2.50 for shipping. The Dash
Cap cover is ABS. vecuum-formed in the
authentic fexture. II's from Dash Cap
Industries. 2530 Mercantile Dr.. Rancho
Cordova, Calil. 35670, P
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END STARTER
CORD PULLING!

WITH

The SPIN START™ system enables mower angines
o be started with a 3787 elactric drill, totalty elimi-
nating the strain of starter cord pulling

Tha high spead of most drilis will apin a Ly picai en-
gine ower 20 revolulions in jusi two seconds! This
muans ihal sluggish, run-down, cobd, and sven
looded angines, start quickly and alorlbessly.

SPIN START™ s the parlect produc! lor ihose pec-
ple with health problesma, lor which siarier cond pull-
ing is an aspecially strenudus tashk

Oma kit fita all Briggs & Stratton; Lawn-Boy and
Tecumseh (Searal, 3% thru 5§ hp engines equippad
wilh & vertioal-pull siarting cord as shown abowe.
Can slso be used a3 & back-up for batiery-siar an-
gines, B hp and bedow. Fully illusirated insiructions
make instaliation quick and easy.

FULL MONEY BACK GUARANTEE
IF NOT COMPLETELY SATISFIED
To order, send check or money order har $18.45
|psstage and handiing Included) io:

J-¥ Entarprises, 10802 E. 24 Hwy, Dept 702 Box
8684, Indepandance MO B4054 (MO residents add
S0e sales tax)

Save Time! Save Money!
Mill Supply Sells Over
1,000 Different Top Quality

STEEL
REPLACEMENT
PANELS

To Repair Rust or Collision Damage
on Many American Cars, Pick-up
Trucks and Vans and Mos! Imports

96-Page MILL US. Car, ¢
Truck and Van Catalog

Lists shwel matal parts, awmlabie for maoal popular U 'S Gan ward ang
pck-ips Tooks end body shop Socessones aisn an moiuded (3400
Carasa L5 funds

Car & Truck Catalog

Lkt 5ice replaceman] pansis, lndery RoOcs, guila, nockers, e
quarters, #tc. (5300 Canaca, L5 funds|

Sand chack of money oroer, diow ahoul 1wk lor delrey VISR of
Maiereyrd acceplid ON PRATS
(ORDERS OMLY

Send se-addressed stamped iong
enveioge tor FREE imormation gn i
any ONE Amencan o impor ¢ g
o bruch

Dept. PM-405

Mill Supply
31241 Superior Avenue ® Cleveland, OH 44114
Phone (716) 2415072

Get Gabriel
Gas Ryder-
shocks at a

great low
price...

Gabriel Gas Ryder™ shocks
provide superior control and
quicker response in all
driving conditions. It's
tomorrow's technology,
here today! Also, Red
Ryder*® heaw-dutr
shocks on sale for
$14.95 each.

...and
a $7.95 Polaroid®

Safety Flasher™ for only 99¢

slgss*

Mot including
installation

&WﬂgﬁmmﬁmmﬁaSMr Mm”ﬂ%ﬂ
oc is emergency puts outa
4 hour signal visible up to a mile at night! e e b
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Warning: The Surgeon General Has Determined
That Cigarette Smoking [s Dangerous to Your Health.



Cruise ship for the future

e great luxury liners of the past
may not be dead. By the turn of the
century, exotic twin-hulled vessels like
the one abowve may be treating ocean
travelers to a splendor not dreamed of
even on the lavish Queen Elizabeth and
QE 1. Called the SWATH 2000, the
floating palace is an advanced concept
proposed by Wansila, a leading Finnish
shipbuilder that is famous for its glitzy
cruise ships and mammoth seagoing
farries.

SWATH stands for Small Waterplane
Area Twin Hull. The 2000 refers both
to the year 2000 and to the fact that the
ship is designed to carry 2,000 passen-

gers. Unlike a conventional catamaran
using displacement-type hulls, the
SWATH 2000 employs slim, surface-
piercing struts connected to long, thin
underwater pontoons. These provide
the stability of a catamaran but with
much less drag, while the broad plat-
form base permits a superstructure of
tremendous area.

In the SWATH 2000, the cabin decks
are arranged around a huge, open-air
atrium that houses a swimming pool,
shops, game rooms, snack bars, cocktail
lounges, health spas and other recre-
ational attractions. This layout enahles
all staterooms to have an outside view,

either toward the sea or overlooking the
atrium. A sumptuous dining salon,
sweeping upward through three deck
levels, is capable of seating all 2,000
passengers at one time. In bad weath-
er, a sliding roof will be used to enclose
the atrium.

The SWATH 2000 is expected to
have a cruising speed approaching 30
knots. Her widely spaced twin engines,
with adjustable-pitch propellers, will
permit turn-on-a-dime maneuvering by
throwing one prop into reverse—much
the way a battle tank pivots on oppo-
site-turning tracks.

Meanwhile, our own 5. Navy is

I

'STAR WARS’
WARSHIP

What a 2 15st-century war-
ship might look like is
shown In this dramatic
painting by a U.5. Nawy
artist. While the Nawy
isn't saying just when we
will see the new zhip.
it clearly incorporates
known technology: hy-
drofoils for fast, agile ma-
neuvering, streamiined
“stealth”’ contouring to
fool enemy radar, even
vertical-launch  fighters
poised for quick takeoff.

A SHIF THAT TUGS ‘BUGS’

The USNS Stahawart is the first of 12 T-Agos-class surveil-
lance ships that will drag electronic equipment in LS.
coastal waters in search of submarines. A large winch on
the rear deck drops sonobuoys that pick up sounds. The
Stahwart is stationed in the Atlamtic.
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Sub hunter could operate in heavy seas.

also eyeing the SWATH concept for use
in a new breed of high-speed, super-
stable warships. Already on the draw-
ing board at the David W. Taylor Naval
Ship Research Center are plans for sev-
eral twin-hull vessels, such as the mini
aircraft carrier, frigate and antisubma-
rine patrol boat shown above. In addi-
tion to greater speed and maneuver-
ability, the chief advantage of the
SWATH design lies in its uncanny
steadiness in heavy seas. Critical battle
functions, like the launching of aircraft,
could be carried out in seas too rough
for conventional monohull vessels to
operate.

ms ALTERNATIVES

Icing on the cake

nerplex is a twin-building office
complex in Princeton, N.J., that
opens this summer with an array of
energy-saving devices. But the icing on
the cake is a half-acre domed “ice
pond.”

Prudential Insurance, financier of the
project, will run tests on the pond this
summer. An 8,000-ton, 20-foot-high
mound of ice is built up layer by layer
all winter. The plastic wall of the doma
is layered with a chemically treated,
subfreezing fog and the inside walls are
coated with ice. Winter temperatures
form the ice mound beneath the dome.
In warm weather, the ice pond is sealed
off from outside air. Fans will blow its
cool air through the Enerplex buildings

for air conditioning.

= E
. 1.
T SEd
' ’-T"'"’- T e

Washing up the water supply

Th.is summer, Denver will open the
nation’s first potable water reuse
plant. The $29 million complex (shown
in the drawing above, right) will
produce 1 million gallons per day of
drinking water from treated sewage.
Water treatment plants generally use
four purification steps. But the munici-
pal water in scores of cities has dwin-
dled in guality over the past 25 years

N AUTOMOTIVE

Hummer of a tire

Tbe Army’'s new jeep replacements,
nicknamed the Hummer, have al-
ready spun out something new for civil-
ians. Motor Wheel Corp.'s run-flat tire
copies the military version by placing a
metal wheel within the tire. If the tire
goes flat, a vehicle can still move at 30
mph for more than 20 miles. Bolts
clamp the inner tire to the wheel s0 it
stays in place. Fire trucks and ambu-
lances will be using the wheels by the
end of this year.

POPULAR MECHANICS = MAY 1984

despite those steps. The Denver plant
employs 11 steps. There is an ion
exchange to remove ammonia, a sys-
tem to produce fertilizer, a three-step
carbon adsorption process to remove
organic matter, a TEVerse oSmosis to
remove viruses, a chemical addition to
disinfect, and four steps of disinfection
and aeration. An ionization tank is
shown above, left.
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Strange new shape for tomorrow’s SST

e twin-bodied jetliner above may
not be as crazy as it looks. It might
just be the answer to America’s long-
sought suparsonic transport, a program
killed by Congress in the early '70s.
Now, despite the economic problems
that have plagued the Anglo-French
Concorde, there's renewed interest in a
U.5. S5T.
According to Lockheed, the key to an
economically viable 55T lies in a cheap
substitute for costly jet fuel. One possi-

IS WEATHER

bility is liquid hydrogen (LH;), which
can be made from coal and other pro-
cesses. The chief problem with LH;,
however, is its very low density, requir-
ing huge fuel tanks to carry a sufficient
supply for transoceanic flight. As much
as half the space in a conventional air-
liner would have to be given over to
fusl storage (inset, above), leaving little
room for passengers. The fuselage
would then have to be made much big-
ger, and the result would be higher

Struck by lightning

old saying that lightning never
strikes twice in the same place
doesn't apply to NASA's F-106B test
craftt The plane has attracted more
than 250 lightning hits since 1981. The
jet will help determine the best thick-
experiment with devices to protect avi-
onics from lightning surges. In addition
to sensors, the jet carries cameras to
&8

record the direction and shape of light-
ning strikes (inset). So far, tests have
shown that lightning hits aircraft most
in the nose and tail. The heavily instru-
mented F-106B flies out of the Langley
Research Center.

Editor: Denvis Eskow

Corfributors. Sheidon M.
Bruee W, Most, Angus
Douglas A Hiton

, Joed M. Shurkin,
. Paul E. Burd,

drag and vastly increased power re-
quirements.

One answer, says Lockheed, is the
twin-fuselage configuration. The rea-
son: Two long, slim fuselages are asro-
dynamically more efficient than a sin-
gle fat one. They would permit more
speed on less power and at the same
time provide plenty of space for both
fuel and passengers.

Lockheed has also found a way to
raduce the objectionable noise level of
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TECHNOLOGY

o T i
e * 'BTACKED ENGINES MASK
¢ NOISE, SOUND QUIETER

Shape of the future: Twin-bodled
55T would produce less drag than
single large fuselage, while also
providing room for storing liquid
hydrogen. which has much greater
volume than conventlonal jet fuel.

an 55T. The idea is to stack the engines
one above the other instead of stringing
them out in a row. Through a process
known as acoustic shielding, the ex-
haust from the lower engines masks
the roar of the upper ones, making four
engines sound almost as quiet as twao.
Liguid hydrogen is not yet cheap, but it
could be if efficiently mass-produced.
When that day comes, twin-bodied
S5Ts, traveling at Mach 3, may whisk
you to Paris or Tokyo in a few hours at
no more than the price of a regular air
fare for an all-day flight.

N MEDICINE

FUTURISTIC
FLIGHT DECK

It's not the bridge on the
starship Emterprise—it’s
a MNASA simulator for
testing out new concepts
in cockpit design for to-
morrow's  alrliners. Al
flight information s dis-
played on video screens
and commands are issued
by wvoice or keyboard.
The object: to simplify
control, reduce pilot fa-
tigue and save fuel
through more efficient
navigation.

T TIRES (8 INFLATABLE
CHAMBERS EACH)

MARS BALL
) WILL ROLL

VALVES
A University of Arizona
team is developing a ve-
hicle for possible use on
missions to Mars. The
tires on the Mars Ball
have eight chambers.
Each chamber deflates as
it touches the ground,
and the chamber behind
it inflates, propelling the
vehicle, NASA is studying
a 1990s mission to Mars.

N HUB) 3

A neutron bullet for cancer

ome forms of cancer untreatable by
chemical or X-ray therapy seem to
respond to a bombardment of neutrons.
The Fermi National Laboratory’s Neu-
tron Therapy Facility has been tapping
neutrons from Fermi's physics experi-
ments.
In the still-experimental treatments,
protons are diverted from the Fermi
accelerator to a beryllium target, scat-
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tering neutrons in all directions. Ta-
pered holes in the patient’s room direct
neutrons toward the patient, who is
positioned to allow the neutrons to
strike the tumor only (above, left).
Laser beams are used to align the
patient {(above, right). It's still too early
to tell whether the neutron treatment
can be used at other institutions across
the nation.

I |
HEALTH PROGRAM

Stanford University doctors are testing a
computer program that will eventualby
help doctors determine when to order
tests and treatmemts. Dubbed Onocin,
the program creates a ic of the
jent’s hymphatic based on
nformation from the doctor. then the
graphic points out warmning spots
[abowe] that require treatment. it could
be In use by the end of the decade.
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No mow

Lawn mowers are just wonderful for
mowing lawns. But try pushing one any
further and you'll run into problems.

Trees for one. Fences for another.

Two solid reasons for getting a
McCulloch string trimmer. Not in place
of your mower, but in addition to it.

Because McCulloch string trimmers
get into all the hard-to-reach places that
are simply out of a mower’s reach. Not
just around trees or against fences. But
around flower beds and along walls.

And since our string trimmers also
' edge grass, they make all yard
. work almost nowork at all.

Workmg hard VS.

hardly wor

With a McCulloch string

trimmer, you'll find yourself
a_ spending less time with
\ clippers and shears. Which
means less time bending
and stretching.

In fact, the only bending
you'll be doing 1s starting
up your string trimmer.
And that’s simple because
all our string trimmers
feature electronic ignition
for quick starts and less maintenance. o

Along with a tough 2-cycle McCulloch |

gas engine that's mounted in the rear for
better balance and easier handling. With
the engine off the ground, dirt and debris )
won't get sucked up, either. ST 8 L0




problems.

Both the MAC™ 60-A and 80-A have
a serm automatic feed head that trims the
¥ right amount of
line when you tap

| A It'sall palt of
the simple, func-

tional engineering

you expect from

i acompany that’s

. been pioneering
iy =% new ideas in

{}lltdﬂDI' power products for 38 years.

More mow-bility.

Since all McCulloch string trimmers
run on gas, there’s no need to worry about
running out of electrical cord. A 16.9
ounce fuel tank gives you nearly one hour
of running time.

Of course, we could go on and on
about the many advantages of owning a
McCulloch string trimmer, but that still
leaves you with a slight prob-
lem. With four models to
choose from, including
a heavy-duty brush-
cutter, which one do

you buy? ﬂa
See your nearest
McCulloch dealer for * v

the answer. And .-
@ put Mac to work, S=—=gai® ﬁ-f b

Mr.:CULLDCH,_
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Among Tip Sempliner's 67 patented inventions or designs are: 1, 7.
ﬁ(ul: ftwn-maﬁ bobsied (wind-tunnel mode] is shown);
2, manicuring devices; #, portable polarizing light device to check

starter’s pi

for manufacturing defects; 5. water-

patent drawing below]: &, polishing device for auto body work:

ed toothbrush [see

for chemical insect repellent; 8, pop-up tissue pack-
a%; '» machire that laminates rows of identification cards quickly;
1

.mammm light device to check for manufacturing
defects. Tip Is ng a patented runner biade for his Olympic bob-
sleds, Some patents are variations on a theme.

Tip's For Inventors

Tip Sempliner, who holds 67 patents, shares his
thoughts on how to develop a marketable invention.

BY DENNIS ESKOW, Science Editor

44 @don't think America has enough

inventors. | think too many peco-
ple worry themselves out of the mar-
ket,” says Tip Sempliner as he adjusts
the cables on his latest two-man bob-
sled. Tip's sled design is one of 67
patents he holds by himself or with oth-
er designer/inventors. The sled was too
hot to handle for America’s Winter
Olympic team, but the Russians ran a
sled that closely resembled Tip's.

"l don't believe it when someons
says big corporations want to suppress
new product ideas. And ['ve never
heard of anyone tuming down a chance
to make a profit. If your invention will
sell, some company will buy it.”

Tip runs Chelsea Design out of a
home he built from a 18th-century barn
and servants’ quarters on the Douglas-

{Please turn to page | 74)

172 PHOTOS BY BRIAN WOLFF, DRAWINGS BY ADOLPH BROTMAN

Artist’s conception of Sempliner's water-

toothbrush taken from a patent
issued to him and Walter D. Teague Jr.
shows water flow into the unit. The water

pushes a Saturn disc, which wobbles a
nutating motor, driving an cutput rod. The
exhaust water comes out of the unit's han-
die or out of the toothbrush bristles.
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WANT A GOOD REASON |
TO0 Buy A NEW MARINER?
TAKE A LOOK ATAN OLD

Almost any outboard motor Our outboards have earned a Which is why every year you
can look good in the showroom. reputation for reliability in some of = see more and more old Mariners
L But a Mariner outboard still the world's toughest waters. They've  still running strong. And more and
hines after the gloss wears off. navigated ice flows along the bleak =~ more new ones being sold.
.~ Mariners are built to run better, coast of Greenland and powered an For a free catalog of Mariner
in longer and more efficiently than ~ expedition down the Amazon, Outboards from 2 to 200
er putboards. And judging from  Parana and Orinoco rivers. horsepower, write Mariner, Dept. 84,
letters we get from owners each In short, you can't buy a more 1939 Pioneer Road, Fond du Lac,
that’s exactly what they do. reliable outboard. WI 54935.

&2 MBRIRER

OUTBOARDS

BETTER INTHE |




At his Thermoform plastic press, Tip can throw
plastic model In a very short time. A boller in the back of
the press softers a sheet of plastic. Then a handmade pat-
tern ks pneumatically pushed against the softened plastic
to create the final plastic model.

TIP'S FOR INVENTORS
{Continued from page 172)

ton peninsula in Queens, N.Y. And he
can come up with a new gizmo even
while he's talking to you. He is, in fact,
surrounded by devices of every con-
ceivable size, shape and purpose, most
of which have been fashioned or
improved by his busy hands.

The bobsled is the third he's built in
the last 18 months, all of them for cor-
porate sponsors. One of the sleds ran so
fast at last winter's pre-Olympic trials
in Lake Placid, N.Y., that the American
bobsled team opted for a different sled,
finding it difficult to keep Tip's model
on the ground.

On a nearby table, assorted inven-
tions are spread out for inventory.
There's the water-powered toothbrush
and the scrubber that also works on a
small hydropower engine. The Nail
Machine, one of the nation’'s most pop-
ular cosmetic appliances, sits nearby. It
lets a consumer run his own manicure
centar at home. A portable polarized

inspection light and a simi-
lar stationary model are
testimony to Tip's ability to
create precision instru-
ments.

“"With the help of a
strobe light and a modeling
light, the polarized inspec-
tion system can fiker out
glare or any level of light
you want to filter out,” Tip
explains. "It uses a pair of
precisely aligned filters to
remove what you want,
You focus it on a subject to
find very slight cracks in a
surface, or produce highly
a accurate fngerprints for
crime labs."

The range of products
spems endless, From cos-
metics to optics, all the way
to the Olympic Games, Tip Sempliner is
a veritable wizard.

"] don't do anything that any ordi-
nary do-it-yourselfer can't do,” he
insists. "You start off by being obser-
vant. Is there a particular problem you
have doing a certain job? Is there a way
to make the job easier? Is there a really
neat machine you can make work on
any power source or under varied con-
ditions?"

One of his designs, an insecticide dis-
penser, was inspired by flea collars for
dogs. He fashioned a lightweight plas-
tic bagket that fitg in the paim of a hand.
Inside, you place a strip of flea collar
material. Then hang the little basket
from the ceiling on a string or wire and
you've got a quiet, odorless insect
repellent.

“Once I get an idea, | run 1w the
library,” Tip says. 'l look through the
Thomas Register and take down the
names and addresses of the marketing
directors for companies that might sell
my product. | read a couple of trade
magazines to see what the market
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Tip's first villa project started out as stone rulns. He rebullt It In only two months.

T.‘h ¥ : -‘ . e r' "

Bobsled has a lightweight body.
might be like. You know, who buys this
kind of thing and how many units are
sold each year.”

If he's satisfied that there might be a
place for his prospective invention, Tip
writes letters to knowledgeable peoplae
in the business and asks more gues-
tions. Who would manufacture my
product? What would it cost to make?
How much could they charge per
unit?

"That's all marketing work and the
company that buys your invention will
wind up doing it themsalves anyway,"
Tip admits. "But it's easier to get in the
front door if you know what you're talk-
ing about."”

Meanwhile, Tip uses a reputable
patent lawyer to do a patent search on
his prospective invention. The lawyer
will farm out the work to a patent
search company. From the inventor, the
searchers get drawings and descrip-
tions of the device to help them search
through thousands of files for similar
inventions.

“While they work on the patent
search, [ usually go down to the base-
ment and begin to fiddle around with
the pieces,” Tip says. He has more
wherewithal than most of us when it
comes to "fiddling around.” In fact, the
rooms in Tip's basement are lined with
tools and metering devices and filled
with worktables, benches and drill
presses. He keeps an old Bridgeport
milling machine and a jigsaw in addi-
tion to dozens of hand tools.

*1 like to redesign the tools [ have,”

(Flaase turmn to page 177)
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Chances are, you've made up your mind to buy a garage
door opener. In the past, that decision might have led to
one big hassle. Because most openers are driven by a
messy bicycle-type chain that is hard to install and requires
regular grease and adjustment.
But now, there’s Genie Trac-Drive, the
easiest-to-install garage door opener. It has
a super tough, flexible track instead of an
old-fashioned chain. And Trac-Drive will
never need grease or adjusting, ever.
A Once its up, you can forget about it,
So, if you wcmt to do the job right the first time. NORELCO"
buy a Genie Trac-Drive, Or, ask Ralph about chain drive., I

ALUANCE® Manufacturing Company. Inc
A Marth American Philips Company




My FREE book tells how you can have a lifetime supply of FREE water, and. . .

GEFRT MITHICAN

¥ou can drifl & water well in your backyard mext weekend, and by Monday
marning you'll be bragging fo your nesghbors how much water you found!

HOW TO DRILL A WATER WELL

My book tells you what you need to know to drill your
own water well. Step by step, it expliains how to
operate the economical do-it-yourself HYDRA-DRILL,
My customers range in age from young teenagers to
retirees, and they'll tell you it's simple and easy as
operating a power lown mower!

HOW MUCH CAN YOU SAVE?

Even if you drill just one well, my book tells you how to
save money on it If you drill more than one well, you'll
save much morel

WHY DRILL YOUR OWN WELL?

Over 35.000 of my customers have drilled their own
wells and found all the water they need for their
homes and gardens. Many of them cut their fuel costs
by 50% or more by heating and cooling their homes
with well water. Read my book and leam how they do
it!

NEVER PAY ANOTHER
WATER BILL

I'll send you & FREE copy af my
book, "How to Orill Your Own
Water Well ™ It's only 24
pages and won't take long to
read. When you finish, you'll
know how you can fap the
wealth of free water beneath

your property!

Bob MacElvain
Inventor of the Hydra-Orill

WHERE TO DRILL

book tells how to select the one spot in your

My
backyard where you'll find the biggest and best flow
of water, even if your backyard is small,

FIND OUT NOW!

Don't wait for yourwater bill to go up again. Don't wait
for the next dm&hf or water rationing. Find out NOW
what you can to have an everasting supply of
good, clean, pure water, Write or call for rmy FREE book
today!

You'll enjoy & lifetime supply of free water and save a lot of
money, too!

FOR YOUR FREE BOOK. . .
CALL TOLL FREE

1-800-821-7700

(Ask for Exfension 554)

Call anytime including Sundays
of clip and mail coupon today!

p—————— T

2!
d

556 Anderson Road
Opelika, Alabarma 36802

Okay. Bob — Mall me your FREE BOOK with information
and pricas on your all-new 1984 model HYDRA-DRILL

STATE P |
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Tip watches the presure
ogy lab. To his left s a

as water flows into an experimental device in his hydrol-
dynamometer that's used to measure wheel revolutions.

CONTOURED
BEARING SEAT

ANMNULAR —-
DISC {9) |

MOTOR HOUSING

WATER IN

In his water-powered scrubber, also pat-
ented with Walter D. Teague Jr., the water
flows In through a tube that travels over
the motor housing. Water spray pushes the

TIPS FOR INVENTORS

{Continued from page 174)

he says, picking up a vise grip with an
odd-looking squared-off nose. “T've re-
placed the noses on several grips to use
them as table vises. | like to replace the
handles on some tools, especially files,
to make it easier to get into corners and
behind guarded areas in a machine so
you don’t have to dismantle the whole
thing."”

In the next area stands his Thermo-
form plastic press. Ask Tip Sempliner
to fashion anything at all out of plastic
and it's likely to come popping out of
the press within two days.

*“The hardest thing is to carve or mill
a mold. I use wood or metal,” he notes.
"You put the mold into this machine’s
pneumatic section, then you tum on the

POPULAR MECHANICS = MAY 1984

annular disc, which rocks a free-floating

that the brush In an orbital
motion. As with the toothbrush, the scrub-
ber exhaust flows out two ways.

boiler in the back. Drop a sheet of plas-
tic onto the frame and you close the
press.

"The Thermoform cooks the plastic
until it's a little soft,” Tip adds. *'A vac-
uum powered block behind the mold
pushes it suddenly against the soft
plastic and makes the impression.
When the ready light goes on you push
a button and a solenoid opens a valve
that gives you a shot of air at B0 psi.
That neatly separates the finished plas-
tic piece from the mold.”

Wood lathes, machine lathes, table
saws and other power tools round out
Tip's collection. But his real pride and
jov is his hydrology lab. "I originally set
up the lab to help develop a scrubbing
device with a motor that runs on water.
The motor had to be very tiny—small
enough to fit inside the handle of the

scrubber—and yet it had to move in an
orbital motion for scrubbing.

"That meant we needed a very high
level of accuracy, and so [ built the lab,”
Tip recalls. The lab consists of several
sinks. The water flow is metered at the
faucet to provide data on pressure and
volume of water. With the help of a
dynamometer, Tip can change the way
a wheal spins while cbserving how it
interacts with the rest of the machine.
He also uses a timing light with a
strobe range of one pulse per minute to
30,000 pulses a second. ““This way, |
can stop action on a machine no matter
how small the parts and no matter how
quickly they're moving. I can tell if the
whaole scrubber will touch the object it's
trying to polish. And if it doesn’t, | can
adjust the angles slightly to make it
work."™

Once Tip's patent search is complet-
ed and he has a convincing report on
the potential market for his invention,
he can make the final product. *"The
idea is to make the invention look the
way it would if it were being pack-
aged.” Then he writes to the company
officials,

“Most first-time inventors don't
know how to walk in the front door,
They don't want to try for a Fortune
500 company because it's too big, and
they don't know where to find a small
company with a reputation,” Tip says.
“Actually, there really aren't any big
companies. When | want to sell a chem-
ical device, I don't go to the parent cor-
poration, | go to the subsidiary. Subsid-
iaries act like independent companies
anyway,” he points out.

“If the marketing director likes my
brief introductory note, I'll get invited
to bring in my model and a plan for its

¥F



Be your own boss with your own
small-engine repair business.

NRI shows you how to service
mowers, garden equipment,
snow blowers, chain saws,
outboards, motorcycles
and more. Then shows you
how to start and run
your own business.

If you're locking for indepen-
dence...for extra income in your spare
time. .. for a productive retirement
career... then look into the
MRI home-study course in
Small Engine Repair. Its a
i:leat way to get your own

I- or part-time business.
And there's plenty of room
for trained people.

Learn at Home

in Spare Time

Mo need to guit your
job or travel to night school.
MRI trains you right at home.
You learn with “bite-size” les-
sons that show you how to service al-
most everything that uses small motors.
And you learn at your convenience,

Train on 5 HP Engine

As part of the NRI Master Course,
you get a brand-new, 5 HP Tecumseh
commercial engine to train on, You
learn to troubleshoot, do tuneups, even
tear down for valve and ring jobs. You
learn using professional teols like a
complete wrench set, inductive

Trabnkng includes § HP engine,
all these professional tools.

F----__-____l' d'h—_-_____-_-‘

NRI Schools ,
MeGraw-Hill Continuing
Education Center

. 3939 Wisconsin fve.,
i Washington, D.C. 20016
€
i We'll give you
|
] tomormow

Earn part-time Income doi

Lol
O WESTPORT, MASE

ulr_-rlmrh 'm;'l‘lllllll
wtores. lswn and garden shops. m'pvﬂ practical
experience.

tachometer, volt-chm-miliampmeter,
overhaul equipment, and more,

Choice of Two Courses

There's the 30-lesson Basic
Course, concentrating on the lucrative
lawn and garden equipment business.
The 45-lesson Master Course has it all,
adding lessons on chain saws, mopeds,
outboards, light industrial equipment,
snowmobiles, and even motorcycles.

Exclusive Factory Training

Your Master Course includes five
intensive days of optional training at the
Tecumseh Factory Service School.
Here you'll work with master techni-
cians, getting first-hand experience. It’s
all designed to prepare you for success.

Free Catalog,

No Salesman Will Call

Our big catalog tells all the facts, no
salesman will ever bother you, Take the
first step toward running your own life
and send today. If coupon has been
used, write MRl Schools, 3939 Wiscon-
sin Ave., Washington, D.C. 20016,

[0 SMALL ENGINE SERVICE
& REPAIR

0 Automotive Servic

0 Air Conditioning, Refrigeration
& Heating including Solar
Tachnuln%l

O Electrical Appliance Servicing

O Building Construction

ol ) O TV/ Audio/Video Servicing,
Please rush me the one free c | have --H- g E
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TIPS FOR INVENTORS
(Continued from page 177)

use,” Tip says. “If he can't use my
invention I'll either get a terse thank
you note or a business letter referring
me to another company.

“Frankly, those referrals have led o
a few sales,”” Tip says. “'If the market-
ing director likes your invention, either
he'll want to sell or will send it along to
someona else if he wouldn't sell your
kind of device.”

How do you keep the company from
stealing your idea? Tip says there are
few hard-and-fast rules. *"The best bet
is to show them how your device works,
but don't tell them how you made it."

As Tip comes back upstairs from the
workshops, an assistant is packing the
newest bobsled for its trip to Lake Plac-
id. The large, bright room that has
served as a construction studio for more
than a year will soon be bare. Tip rubs
his hands like a hungry man viewing a
banguet as he eyes the room that was
once a horse stable.

"I'm going to turm this room into a
country kitchen,” he says. “'First, I'm
going to lay out the floor in wood and
then I'll install some island worktables
in the middle. It's going to be fun tum-
ing this place into a showrocom.”

A house rebuilder, too

Tip Sempliner, the inventor, also
rebuilds houses. Back in the late 1960s,
after he decided that teaching design at
Pratt Institute in New York was not his
cup of tea, Tip accepted an invitation to
go to the island of Palma de Mallorca, a
dreamland in Spain where dozens of
American and English citizens retire in
fair luxury at a bargain price. "'A friend
of the family had purchased the ruins of
an old stone mansion and he wanted to
revive it as best as he could,” Tip says.
“1 spent the first couple of weeks just
studying Spanish villas and looking for
other stone ruins. Then | started canni-
balizing stone and wood from aban-
doned buildings hundreds of years old.
In a couple of months, the owner had a
pretty well-restored villa.”

While restoring several other wvillas
over the next few years, Tip came
across several ancient kitchen appli-
ances, which he also restored. “The
neatest one was a dough warmer. It
was a wrought-iron thing with a little
flame beneath a hot plate. Inside, you
stored your dough and let it rise.”

His reverie breaks as Tip goes back
to surveying the spot where his future
country kitchen will be built. “You
know, I'll bet I could put together a
pretty nice wrought-iron dough warm-
er for this room. It would go here—
next to the wrought-iron stove.”

That's Tip Sempliner, a man who
tries to do everything by design. M
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EX(ON

Chevron

ARCO <%

None of these gasolines
even comes close to
Amocos quality rating.

By a significant margin, motorists have At Amoco we pay extra attention to

chosen Amocos as the finest quality quality. And the motoring public
gasoline in America. says that makes for a noticeably better
gasoline.

In survey after survey, drivers rated
Amoco gasolines as having "Better So if you're looking for quality, come
Quality” than Shell. Better quality to Amoco. Because no other
than Texaco. Than Arcao. Mobil. gasoline even comes close.
Exxon. Getty. And all the others.

We go that extra mile 3



New From FEL-PRO ...
Gaskets
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FEL-PRO's Performance gaskets have bean enginearad
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durable, leak-resistant seal on racing and performance
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a Locksmith, thanks to

it anybody can. —

Make

*Bea LOCKSMITH

If you enjoy fixing things, you'ra a “natural’
to make hundreds of EXTRA DOLLARS a
year in the fascinating business of Lock-
smithing. Rising crimeé has increased de-
mand for sérvice a thousandfold. Yet thare's
only one Locksmith for every 17,000 people!

COLLECT CASH PROFITS ALMOST AT ONCE!

You're "in business” ready to make $5 1o $12.50
an hour & faw days afler you begin Foley-
Belsaw's shonicut trainm? Easy, illustrated les-

sons compiele with ALL practice eguipment M. Hunt, Wilmington, Del.—''| make $50
PLUS _,T;: wesk extra” " :
® ALL TOOLS YOURS TO KEEP ‘ ’ S e M| ML Bt
“FREE at top speed. I'm moving to bigger guarters.”
@ BUSINESS-BUILDING HELP

THIS DO-ALL PRO

MACHINE YOURS
» TO KEEP!

Can add $25

to $40 a weok

; to your in-

come...and

dossn't cost

You a penny
axtral

Up to $12.50 an Hour—even while learning!

enable you to pet your share of this always-
profitable business. Hundreds we've trained
are doing it. So can YOU.

MAIL COUPON to discover how Locksmith-
ing can keep the extra money coming in dur-
ing spare time —or in your own fulltime
businass. Ideal for retirement—good jobs, too,

, 10464 Field Bidg.
Kansas City, Mo, 64111

IN « ND SALESMAN WILL CALL

MAIL THIS COD

FOLEVBELSOW INSTITUTE,  |0468 Field Bldg, 40
Kansas City, Mo. 64111

Rush FREE book, “Keys to your Future.”
Name

Address
City State Tip
1 1 1 3 1 1

If you own a band saw, this simple tool
is & must for your shop. It's a band saw
blade splicer manufactured by New
Milford Specialties Co., 24-A South
| Main St.,, New Milford, Conn. 06776
Use the splicer to repair broken blades
or 1o fashion new ones economically
from 100-ft. rolls of band saw blade
stock (available from the maker men-
tioned above or from industrial tool
suppliers). Use basic silver-soldering
techniques to make the splice, The high

-
20" bevel on mating

After grinding a
bhdegmistﬂh'ma

to hold

lap joint. tighten
for soldering.

shear strength of silver forms a strong
splice that usually outlasts the blade.

First. grind a 20” bevel on mating
blade ends to formn a lap joint. Then
secure the blade ends into the splicer.
Line up the two beveled ends. Next
insert the silver solder into the joint and
then add flux to prevent the bonding
surfaces from oxidizing. MNow, apply
slow, even heat from a small-tipped
propane torch until the blade tums a
dull red color. Hold this temperature
for a few seconds, then allow the blade
Lo air cool.

Two splicer models are available:
one for Y& and Vies-in.-wide blades, and
another for blades from 4 to % in.
wide. Each model costs $39 postpaid
and comes with 10 in. of silver solder
and flux.—Rosario Capotosto

180 POPULAR MECHANMICS = MAY 1984



Ignored for years.  Restored in hours.

Minwax Company, Inc., Dept. PM-54

Return your fine old furniture to  quickly and easily, uncovering
Box 995, Clifton, NJ 07014

its original beauty with Antique  wood’s natural color and grain.

|
I
Refinisher and Tung Oil Finish For a beautiful protective | Please send free booklet.
by Minwax. It's simple! Noneed finish, rub in a coat of Tung Oil I
for harsh stripping, scrapingor  Finish by Minwax. It penetrates | -l
sanding. Gently rubin a little deep into dry, thirsty wood to Ao
Antique Refinisher by Minwax.  restore its vitality and lustre. '
Watch years of built-up varnish, See howeasyitis. Sendfor L =2 =" ¥
lacquer and shellac dissolve our free "Tips' booklet. B H l “w A X R

America’s favorite wood finishes.

& Minwax 15 8 regitered trademark £ 1984 Mirmax Company, Inc
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Father S o

30 piece

' Magnetic!
Firmly holds bits

For and scraws.
auto, RV,
= Magnetic Screwdriver = 2 Posidriv Bils
m lgs Bas » 5 Allen Mead Bag
= 6 Tom® Bits = § Siotted Bits

= § Gguan Recess Bils
= 14" Spciet Drive Adapter
= 14" Magredic Bl Holder (lor use wilh
virizie spesd elecimc hand drédl or
hand driver]

mn t box organizer wilt Wietime hinged ld

Order today! No risk, money back guaraniee.

TOOlsEm Dept, M171, 1|:|:|E Libarty 51

Loutsvile, KY 40200
Yes. Plesa send me FIX-IT-KIT(s) & 524.88 each.

Crack I Money Order Oy [ )8 —
1 VISA MasterCand B4 KY
Mo Sakes Tay
= — | Shipping
Erprit Hangiing _ 250
Signature Tatal
Adress
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Slaln Iip

Order by Phone 1-800-233-1133

Microflame

Gas Torches
For Father’s Day

Quality heating, solderng and silver-brazing
tools for the hobbyist and craﬂ'spersun

. . Designed for creative melal work as well
as for mimor repairs In the hame, shop,
office, lab or fieid.

Write for 17y Microflame, Inc.
Details: 13724 Oregon Ave. So
( | Minneapaolis, MN 55426
> §12/935-3777
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PATENTLY UNUSUAL

magine, if you will, a young lawyer
named Abe Lincoln sitting before
the fire whittling a piece of pine. With
store-bought dowels and tiny scraps of
wood, he fashions the body of a minia-
ture riverboat. For Lincoln, and hun-
dreds of 19th century inventors, such
whittling was not just a hobby.
From 1836 until 1880, the United
States Patent Office required every

The Westinghouse pump, patented in 1870,
looked ahead to efficient oylindrical valves.

inventor to submit a scale model with
his patent application. Lost records and
passing centuries have made it difficult
to state the exact number of patent
modals built in those years, but a con-
servative estimate of 50,000 draws fow
arguments. Today, fewer than 1,000 of
these models are accounted for, about
500 of which are on exhibit this spring
at the Smithsonian Institution's Coo-
per-Hewitt Musseum in New York
City.

Lincoln's 1849 model of a steamboat
contained tall, thin air-filled “buoyant
chambers.” When the piston in the
buoyant chamber moved down, it
would drive air out, causing Lincoln's
boat to sit higher in the water and pass
over sand bars. A production model
was never constructed.

In 1870, George Westinghouse

Abe Lincoln's patent model for a new riverboat.

turned in a model of his steam engine
and pump system. His model called for
a conical valve in the pump, but in the
patent application, Westinghouse, fa-
ther of the appliance and engineering
company that bears his name today,
reserved the right to go with a cylindri-
cal valve instead. A cylindrical valve, he
noted, might be more efficient. Indeed,
it eventually became the standard
shape for such valves.

John Leedy, who was granted over a
score of patents during the Civil War,
introduced a patent model for a sugar
evaporator in 1862, There was a short-
age of sugar in the North back in those
days, and his evaporator was designed

John Leedy's sugar evaporator was to
overcome a Chvil War whiskey shortage.

to draw the sweetener from sorghum
for the efficient manufacture of whis-
kay.

If you think you've come across an
old patent model, send me a photo-
graph and a brief description and we’ll
try to verify it for you. The Smithsonian
would be interested in your find.

—Dennis Eskow

PHOTOS BY KIM NIELSEN, SMITHSOMNIAMN INSTITUTION
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Make A Barbecue Grill Scraper

m::rm:rnuhultimmdnmdfmmmll

HAMDLE
14" -DIA, x 412"
ROUND RECESSED
@ { NUT %
4 -DIA,

SECTION VIEW—-HANDLE
HA"-DIA, x 8

hardest part of barbecuing is eleaning the grill. But

with this grill scraper, the job is quick and easy. The

grooves in the end disc are designed to fit most commercial

barbecue grills. Bumed-on food can be easily scraped off by
pulling the tool over the cooking grate.

You can make the scrapar with scrap parts such as an old
broom or shovel handle, nuts, washers and a length of
screw rod. If you have to purchase a round for the handle
and a screw rod, make extra scrapers for friends.

Drill a Y=in.-dia. hole through the center of the dowel. An
easy way to center the drill is to use a 1-in.-dia. washear with
a Ve-in. center hole as a drill guide. Drill from both ends so
that the hole goes completely through the dowel.

Make the recess holes in the handle, if desired, for the
two nuts that fasten the screw rod; use a %ie or Y-in.-dia.
drill bit. Bore holes 3: in. deep.

Round one or both ends of the handle if you want a fancy
scraper. A router or a wood file will do the job.

Sand and finish the handle. 1 used a walnut stain and
finished it with clear lacquer,

Cut the screw rod to length. Put one nut on the screw rod
and push through the handle. Tap the nut into the end of
the handle so it is flush. Screw the second nut on to secure
the handle. Use an end wrench to work the nut into the basa
of the handle if you made a recess. Place a nut, washer and
end cap nut on the screw rod.

Make four grooves on the washer in varying sizes. You
can use a fiber or abrasive metal-cutting wheel on a radial-
arm saw, or a ¥-in. fiber grinding wheel on an electric drill.
Remove burrs with a file or sandpaper.—.Jan Baxter

Now rent itall at your U-HAUL Center.

Why buy when you can rent and save? Save big with rentals
for lawn and garden, floor care, plumbing and painting, home
improvement, automotive repair, party and guest furniture,
camping and recreation, video equipment and movies. You always
get the best deal with U-HAUL, because U-HAUL will not
be undersold. Call your U-HAUL Center today. Find us in the

white pages.

UHAUL
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IsThis The Next Great

indy Engine?

The Ford-Cosworth V8 has a lock on Indy today,
but Callaway, Buick and Chevy have better ideas.

BY MARK WALLACH

Tha- Indianapolis Motor Speedway
has always been a hotbed of auto-
motive innovation. Every kind of engine

you can imagine—and some that you

can't—has been tried at Indy: F
rotary valve, turbine, diesel,
straight Six twin cam, straight
Eight twin cam, straight Eight
pushrod stock block, super-
charged straight Eight twin
cam, V16 four-cam, V8 four-cam
supercharged, V12 fourcam twin su-
percharged, four-cylinder twin cam tur-
bo. VB four-cam turbo, and, of course,
your run-of-the-mill stock-block push-
rod VE8s and turbo VEs.

About the only racing engines that
haven't raced at Indy are two-cyclinder
twin-cams, and six-, eight-, 12- and 16-
cylinder pancake designs. But that
doesn’t mean they haven't been built
and raced. They just haven't shown up
yet in the Brickyard.

Since World War I, however, not
much of that innovation has made it 1o
Victory Lane. The Meyer-Drake-Offen-
hauser twin-cam Four had a lock on the
race in the early years until it was dis-
placed by Ford's four-cam V8. The sen-
timental Offy made a brief comeback in
turbocharged form before being over-
whelmed by the turbocharged Cos-
worth-Ford four-cam VB, an engine
originally designed for European For-
mula One grand prix racing. When the
3.0-liter Cosworth was reduced to 2.6
Iiters and turbocharged, it proved
unbeatable at the Brickyard, winming
the last six races.

Imports at Indy

One little-known aspect of Indianap-
olis is that nearly all of the front-run-
ning cars for the last several years have
been made in England, and use March,
Penske or Lola chassis and Cosworth
engines. Several American challengers
would like to see all that change. One of
the most interesting sits on a dyno
room test stand with proud, polished
names on the valve covers: CALLA-
WAY HH. Sleek, uncluttered and brand
new, it's serial No. 1 of a hoped-for
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Callaway's clever modular englne
|above) produces over 700 hp at
10,000 rpm. Cylinder blocks are
Iinterchangeabie (right] to pro-
vide displacements from 1.5 to 3.6
liters that meet the requirements
of varlous racing classes.

series of turbocharged V8 rac-
ing engines built by Callaway
Engineering in Old Lyme,
Conn.

The HH stands for Hans
Hermann, the Dutch-born en-
ginear who designed the en-

gine and the all-important cyl-
inder heads. Hermann did the
four-valve cylinder heads for the 2.0-
liter BMW Fours that dominated Euro-
pean Formula Two racing in the "70s
and were the basis for the 1.5-liter tur-
bo Four that powered a Brabham grand
prix car to last year's Formula One
world championship.

At 2.6 liters, the Callaway HH V3
weighs only 277 pounds and puts out
over 700 hp at 10,000 rpm.

Callaway is dead serious about the
engine and has put money and time

DRAVAMG BY BOB MARIANE

into it in big batches. You need lots of
both to go from design drawings to first
running prototype in 11 months.
State-of-the-art modular design and
a wvery advanced computer-pro-
grammed machine shop typifies the
Callaway approach. The modular con-
cept of the Callaway HH V8 uses a set
of aluminum building blocks, like a big
Lego set. The oilpan casting is bolted to
the crankcase. Separate cylinder
(Plaase turn to page 188)
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That deep,

symbol of boating excitement.

deep black. That lean, swift shape. That recognized

A Merc. The machine that’s made for your dreams. The machine

that runs like a dream.

In 1984, the Mercury” dream machines offer you more than
ever before, including exciting new features and three new engines:

the 35, 60 and 75.

NEW OIL PRE-INJECTION
FOR BLACK MAX.

Mercury Black Max" Vés power
some of Amenca's fastest boats. And
now they make a boater’s life easier,
too. Because now a new optional,
factory-installed Oil Pre-Injection
System on the 150 and 200 will mix
the oil and gas for you. Mixing in
the Mercury
system hap-

ns in the

el pump, un-
like other sys-
tems which
mix at all
the intake
ports. The l54s
simpler Mercury design results in a
better mix, more even and more
Efft;ctive lubnication, and easier
mamtenance.

NEW POWER TRIM THAT'S
33% BETTER THAN ANY OTHER.

This new Power Trim—available
on the Mercury 75, 90 and 115—
offers a full 20 degrees of trim, five
degrees more than any other make.
That's five degrees that will hel yﬂu
get on plan
LSO faster, bndp
¥ up skiers
more easily,
and respond
to any situation
more quickly.
It's 75 de-
grees of trim and tilt
=10 more than the
competition —makes
beaching a breeze, too. Plus, this
Power Trim is entirely self-contained.
No hydraulic lines, fittings or external
pump to worry about.

NEW EXCLUSIVE
PROCESS FIGHTS CORROSION.

Electro-Deposition
Painting (EDP), a new

GAE 5 FREMXELD
AT FUEL e

’Hu*rﬁomﬁs I

Mercury exclusive, gives critical
exhaust parts in every model from the
39 on up special corrosion protection.
Now they're shielded with a super
corrosion-resistant epoxy primer.
Electrical charges bond this primer to
the metal better than any other
process could. .
The aluminum alloy, XK-360, is
yet another Mercury exclusive. The

, Most corrosion- -resistant alloy used in
CARBURETTR, outboards today, XK-360 gives

Mercury a big Ediﬂ over the
mmpentmn in fighting corro-
sion. It makes Mercury gear
cases, drive shaft housings and
powerheads stand up better

J against salt and brackish water.

There’s more. There's the aero-
1pace quality stainless steel shafts.
he protective coatings hining every
water pa e. And a 14-stage paint
rocess, with long-lasting Mercury
hantom Black™ acrylic enamel as
the final coat.

YOU CAN'T BEAT
THE SYSTEM.

The Mercury Outboards System
1s the manne industry’s strongest
manufacturer-to-dealer-to-customer
network ever. It's your assurance of
satisfaction from your investment and
of pride in your outboard.

Over 6,000 Mercury dealers
worldwide belong to The System.
And they have the most dependable
Mercs they've ever had to offer: The
1984 Mercury dream machines, in-
cluding the 35, 50, 60, 75, 90, 115,
and Black Max 150 and 200. See
your Mercury dealer soon. He'll hel
you select the Merc that's

made for your dream.

The possible dream.




IS THIS THE NEXT GREAT INDY

ENGINE?

{Continued from page 184)

blocks, ranging in displacement from
1.5 liters to 3.6 liters, are bolted onto
the crankcase. The blocks don't have
liners. Instead, they are plated with
nickel carbide to enhance heat transfer
and reduce cylinder wear. The cylin-
ders are siamesed, with water pas-
sages around them. But solid metal
between the cylinders allows machin-
ing of bores in several sizes. Belt-driven
camshafts (as opposed to the Cos-
worth's gears) allow blocks of varying
height to be used.

Four steel camshafts operate 32 tita-
nium valves through bucket-shaped
titanium cam followers that are hard
chrome plated on the contact face. The
camshafts are driven by special Good-
yvear toothed belts. Polished titanium

connecting rods roll on plain bearings.
The crankshaft is machined from a solid
billet of steel, not cast like passenger
car crankshafts.

Adaptable engine

At 2.6 liters turbocharged, the Calla-
way HH fits the Indy rulebook perfect-
ly. At 1.5 liters turbocharged, or 3.0
liters normally-aspirated. the angine
can be raced in Formula One. Almost
any other size, with or without a turbo,
fits into one classification of sports car
racing or another.

Like all modern racing engines, the
Callaway HH VB8 can be used as a load-
bearing part of the chassis. It is a com-
pact package, with the intake manifold
built into the center of the V-block. Its

HOW INDY CARS
STICK TO THE TRACK

INWVERTED AIRFOIL

A

e, -
— e

LOVU-PRESSLIRE AR

CALLAWRAY COMORTH
HH VB DFX vB
MNARRCAWW
WIDE SIDEPOD
A\
P R e S A = SEfFEaT R s -
NARROWS CRAMNKCASE WIDE CRAMNKCASE

DRAVANG BY ED LIFINSK
generate 3,000 pounds of downforce at 200
mph, pressing the car onto the track and
allowing speeds In the turms
Because the Callaway V8 has a narrow pro-
file, it will permit 100 percent larger side-
ped tunnek for increased downforce,

narrow profile, compared to the Cos-
worth engine, will allow larger under-
chassis downforce tunnels.

It wasn't chance that the engine and
transmission bolt circles match the Cos-
worth's exactly. The new engine can
drop into any existing Indy and many
Formula One chassis. The Callaway is
about 80 pounds lighter than the Cos-
worth DFX and the reduced weight will
lower the polar moment of inertia and
increase chassis response in tums on
road racing tracks.

This project is no draftsman's day-
dream, and the proof is stacked in neat
piles and in labeled boxes ready to be
assembled into first series prototypes
for testing, testing and more testing.

Even Callaway's famous turbocharg-
ing business of over $1 million a year
can't support a racing engine project,
s0 he and Ray Caldwell, a racing car
builder with over 1,000 cars to his cred-
it, have set up research and develop-
ment limited partnerships to fund the
project. There are no sweet promises,
but if the engine is a winner, they esti-
mate a $5 million a year market for the
engine in all of the possible racing
classes. It's a risky business, but the
returmns could be in proportion to the risk.

It may seem like a contradiction to
say that the most advanced engine
builders are the most conservative, per-
ferring to make one-at-a-time changes
to a design and follow them to the max-
imum output before trying to go to the
next step. But that's the way successful
racing engines are developed and then
raced into shape. If all goes well, 1984
will be used to get the engine ready for
the 1985 Indy race.

Detroit enters the race

Two GM divisions—Buick and Chev-
rolet—nhope to be represented at Indy
this year. The Chevy Indy engine,
which is being prepared by Ryan Fal-
coner of Salinas, Calif, is a 90° V6 of
209 cu.in. (3.4 liters), as allowed for
stock-block pushrod Indy engines.
Based on Chevy's race-proven small-
block V8, it sports a 4-in. bore and a
2.75-in. stroke.

The all-aluminum engine is odd-fir-
ing, with its cylinder firing times
spaced unevenly through the crank-
shaft's rotation. This configuration al-
lows crankpin journals to be ground as
they are for a V8, with two rods riding
in tandemn on each journal.

The engine has a compression ratio
of 8.5to 1 and uses the 57 in. of turbo
boost that USAC allows for stock
blocks. Initial dyno tests indicate that
it's capable of 725 hp at 8,500 rpm.

Although the Chevy does not use any

{Please turn to page 190)
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IS THIS THE NEXT GREAT INDY ENGINE?

(Continwed from page 188}

Cosworth components, it does use tha
sama type of constant flow fual-injec-
tion system that has been employed on
most Indy racing machines for more
than 30 years now.

Buick officially disavows any involve-
ment with an Indy engine project. How-
ever, Buick spokesmen do admit that
McLaren Engines of Livonia, Mich., is
conducting & “heavy-duty parts test
program’™ and they agree that Indy-
engine development happens to be part
of the program.

Interchangeable engine

The BuickMclaren V6 Indy engine
is designed to be interchangeable with
the Cosworth VB. An accessory drive
system on the front of the engine is vir-
tually identical to the Cosworth's. The
engine is lubed by a Cosworth dry-
sump oil pump and cooled by Cosworth
water pumps.

The thinking at Buick is that racing
teams are more likely to make the
switch if an engine manufacturer can
provide hardware that the teams are
familiar with. The Buick/McLaren sells

for $27,000—about half the price of a
Coswaorth.

The engine is built primarly with
over-the-counter Buick heavy-duty
Stage 11 parts, and will probably be fit-
ted with all-new Stage II+ aluminum
cylinder heads. The Buick is an even-
firing 90° engine and utilizes a factory-
forged 5140 steel crank. The crankpins
are split and staggered to achieve the
even-firing configuration. TRW pistons
on Carillo steel rods produce a com-
pression ratio of 9.5 to 1

The iron-block engine achieves the
209-cu.-in. stock block limit with a 3.8-
in. bore and 3.07-in. stroke. MclLaren
sources indicate that the engine has
already achieved over 750 hp in dyno
tests,

Both the Buick and Chevy are one-
race engines in that CART, which sanc-
tions all of the other races on the PPG
Indy Car World Series calendar, does
not provide the 10-in. boost advantage
that USAC allows at Indy. McLaren and
Buick engineers say that they are work-
ing on a CART version of their Indy
engine and hope to make it competitive

with only 47 in. of boost. This engine
will use a higher compression ratio—
probably 10.5 to 1—and different valve
timing.

Ford fights back

Ford, meanwhile, is not standing by
idly. It's planning a replacement for the
veteran Cosworth V8, although the
project remaing shrouded in mystery
and speculation. The engine isn't ex-
pected until 1986. Like the Callaway
and Cosworth, the new engine will be
adaptable to both Indy and Formula
One GP racing.

Ford hopes to apply the same kind of
computer-controlled engine manage-
ment to this racing engine that is now
commonplace on production cars. It
appears that Ford will buck the current
trend to 1.5-liter turbo engines in For-
mula One and produce a 3.0-liter, nor-
mally-aspirated update of the current
Cosworth, which can easily be reduced
to 2.6 liters and turbocharged.

Which of these prospects will be the
next great Indy engine? Only time—
and racing luck—will tell. ™

mmmmmmm

mmmmﬁmmna
guy had won the big Memor
classic once, then he was a

from 1975 through 1982, there was
one first-time winner—Rick Mears in

Johnny Rutherford and Mario Andrett.
All that has changed now. Eight driv-
ers scored wins on the 13-race PPG

mwmum In the eight races '
‘May. No wonder Indy Car teams
_hmmﬁwﬁmﬂmmdh

indy Car circuit last year. Tom Sneva
won his first 500 last year after a terrific
duel with Al Unser Sr. mnma-m-

MIndyMlAWId&-»Opanﬂm

possibility of 210-mph laps come

team, which as won the Indy Car
‘championship in five of the past six
seasons, had little luck with its PC-
1t mm:mr So drivers Mears
and Unser are pinning their hopes at
the Speedway on a new Penske PC-12
model,

Pat Patrick's drivers, Johncock and
ments made to their Mk Sb Wildcats

a competitive position.

Mario Andretti will again drive a Lola

_ for Paul Newman and Carl Haas,

‘although his son Michael will be teamed

- with Geoff Brabham in a pair of March-

es for the Kraco team. Doug Shierson,

: '_‘mumdmga mwmmmhm.
' 1984—the DSRI—which will be driven

by former Formula One driver Danny
‘Sullivan and Trans Am star Ribbs,

rh i mmmmmmwm

. Indy racer
The Ligier team wil fiekd the first

‘and Sleepy Tripp.

- Rutherford, who has wan Indy three
times, found himself at press time with-
out an offer for a good car, as did

McLarenBuick V& puts out

rsu hp. The
belt drives Cosworth water and oll pumps.

French cars in the Indy 500 since the
1920s. American Kevin Cogan will be
the driver.
Newcomers to walch include Rob-
aﬂuGuarmro amalianﬁdmrarEd

andmugmmw&mFmt

There are some veterans you might
bamssmmarnmﬁarssmm-

defending champion Tom Sneva.
—Steve Potter
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_ Weather or not.
Lucite resists cracking and
peeling longer.

This is a picture of an actual test house. One of many that show the results of an
ongoing nationwide test: Lucite® House & Trim vs. five leading house paints. The results?
Dramatic. Lucite's exclusive acrylic formula resists cracking and peeling much longer
than the others. So you don't need to paint as often,
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Painted with Lucite,
9/18/80 & i — 9/18/80




Drapery Retainers For Patio Doors

pair of retainers next to sliding
glass doors keeps draperies out
of the way and protects the fabric from
soiling. The retainers are mounted on
the wall with cabinet-door hinges.
When not in use, they rest flat against
the wall. A ring pulls them forward,
These retainers are 4 x 3% x 7-in.
oak. Use a miter box and backsaw to cut
each piece, square at the hinge end and
mitered 45" at the front end. Secure
wood in a vise, rear edge up. Mark,
punch and bore hinge screw holes.

Sand all wood surfaces with medium,
fine and extra-fine grit abrasive, easing
the edges. Dust and tack off.

Apply stain according to the maker’s
directions and let dry. Seal the wood
with a mix of equal parts 3-lb. cut shel-
lac and denatured alcohol, or use a
commercial sealer. Rub all surfaces
with 3/0 steel wool. Apply two coats of
polyurethane vamish. Locate a hole for
the ring-pull screw 5 in. from the rear
and 1 in. from the top of the retainer.
Attach the pull. Then mount the hinges
with the screws provided. Install the
retainers with 1%-in., self-tapping
screws.—Kenn Oberrecht

N"Q'ﬁ
putdme.hlngeulgmdem for
dﬂll—ttarterholuiht:pj.mmtﬂ-lecumm
ed retainer on the wall with 1%-in.. bladk,
self-tapping screws, or screws lhat will
match the hinge finish [above).

Buy 3M sandpaper. Get Work

There' S a reason 3M sandpaper outsells the second place brand six
to one’ Performance. And here's another top-notch reason to buy 3M.

a redeemable coupon for a free
bottle of Work Soap®—a leading
liquid hand cleaner for dirty, grim
jobs. It's a $1.49 retail value, You'll
| find the coupon on specially
= | marked packagesof
Hll sanding sheets, 5"
r sanding discs
regular and adhesive-
backed} and power
. sanding belts.
*  Whenitcomes to
& . ' =3 b &anding jobs, don't do it yourself
| _: Ty . Without SM And clean up with

~-'|= “rE8 B8 ®  On the package back, there's Free_




_ just became obsolete.
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_ Once you've used the Skil Cordless Screwdriver,
3 you won't want to go back to your old screwdriver.
e The Skil Cordless Screwdriver weighs mere ounces
¢ and is so small it fits into your pocket. Yet its high
ol 1 torque motor has the power to drive up to 500 screws
on a single charge. 2

The Skil Cordless Screwdriver recharges in 3 hours ]
or less and even has a special built-in feature to help LN
prevent stripping of screws. And since it's cordless, it's
perfect for everything from everyday fixups in or out of
the house, to serious do-it-yourself projects.

With everything it can do, you'd think the Skil Cordless L < ARl
Screwdriver would be expensive, but it’s not. Not at all. And its - ."‘M
surprisingly low price makes it a great gift. 1

So forget about all the stripped screws, tired arms and blisters 8
that went with your ordinary screwdriver. The Skil Cordless
Screwdriver just made them obsolete.
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One can of Flasti-Kate brand One can of typical ‘bargain’ paint

Who said all
spray paints were created equal?

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

You get more coverage, and a
tougher, longer-lasting finish with all
Plasti-Kote paints. It stands to reason.

Left, no bargain in
hiding power.

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

Left, no bargain in

We're the leader in automotive spray durability.
paints, where second-best finishes Right,Plasti-Kote's
don’t count.. _ beautiful finish

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

ing is getting done. Get done faster, a lot more.

better, and stay done longer with
plasti-kote

Plasti-Kote. We make good ..
paint. And that'sthereal €

We go farther. We last longer.
1000 Lake Road, Meding, Ohio 84255

bargain.
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Insecticdide dowrnward toward the plants.

If your garden is too big to cover with
the small insecticide dust dispensers
sold at most garden centers, but too
small for the more expensive mechani-
cal models made for professional grow-
ers, this homemade duster may be just
what you need. The insecticide duster
is made from an empty gallon paint
can. Drill about 30 holes, % in. in
diameter, spaced equally around the
bottom of the paint can. The holes will
provide an outlet for the insecticide
when the can is shaken. To use the
plant duster, fill the can with insecticide
and replace the hd. A shower of insec-
ticide dust will come out each time you
jerk the paint can handle.

— David W. Roberts
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® The ideal table saw for every home woodworker who demands
professional-looking results!

® The answer for every frustrated sabre or circular saw owner
who's found it almost impossible to get straight, even cuts!

® Designed for precision rip-sawing, crosscutting, dado cuts
and rabbet cuts.

@ Great for all kinds of tasks: from rough construction to finely
crafted cabinet work!

In order to help pay for oparating expenses, a manufacturer lig-
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There is only ONE leader . . . Wheel Horse. We invite you to com-
pare. Backed by Wheel Horse engineering ond design excellence, this
Work Horse LT-1100 3-speed lown froctor is ovoiloble ot a price you
con offord. Only £9991* This spring, you won't find o better “quality

value” in o lown froctor onywhere |

Wheel Horse financing is now avoiloble to qualified buyers in
opproved states. No down poyment, up to 48 months to pay.

vy " Wheel Horse

Quality. At an affordable price.

T *Bén# price for 1rorios only Mewsrs ond offer sHochments ogtionel — ovoilobie o9 parficipoting Wheel Horue declers anly
. Freight, dealer prep, delivery. 310 ond bl box ot inclded

Morsgdnctured by Wheel Harue Pradochs, linc., South Bend, indiono. §-800- 3J48- 2424, In indlena. cell 18005533333

LOST SQUADRON
{Continwed from page 81}

flipped over. He suffered only minor
injuries.

Following McManus's crash, the or-
der was given to all crews to land
wheels up and as close together as pos-
sible to facilitate any rescue attempt.
The belly landings would also prevent
the planes from being easily flown off
the snow—by the Americans or Ger-
mans. "l slid in on the snow like a big
sled,” said Wilson, now B2,

Before the B-17s went in, their crews
sent out 5085 signals, but the storm pre-

196

vented the message from being heard.
For three days, the 25 men survived on
their meager rations. On the fourth day,
their radio signal was heard and their
position determined. Later, a plane cir-
cled and dropped food and supplies,

Walk to the coast

It took six more days for a dog sled
rescué team to find them. The men
walked to the east coast of Greenland,
17 miles away, and were picked up by
the U.5. Coast Guard cutter Northland.
Before they left the site of their emer-
gency landing, they photographed their
downed aircraft.

Because of the generally foul weath-
ar in the region, the planes were left
untouched on the icecap—thousands of
sguare miles of snow without habita-
tion, save an occasional off-course polar
bear.

In 1977, Rajani, a former Navy flier
and now a Republic Airlines pilot, read
a book on the romantic "“war birds™ that
briefly mentioned the planes downed in
Greenland. Nearly 10,000 P-38s were
built during the war, Today, only five or
six are flying. Rajani vowed to locata
and salvage the six irreplaceable air-
craft.

Historical quest

"It's certainly not a stunt, it's a his-
torical quest,” the tall, dark-haired pilot
says. "' want to go back into history and
bring something of that time into the
present.”

Rajani spent four years collecting
scraps of information on the flight and,
most importantly, trying to pin down
the location of the abandoned aircraft.
Ultimately, he would find the logbook
of the cutter Northland, and two B-17
navigators who had taken sunshots
with a sextant when they were forced
down. All three sources agreed on the
planes’ longitude, but their latitudes
differed 1%: miles on the Greenland ice
pack.

In the summer of 1981, Rajani and a
colleague made a trip to Greenland to
get a better fix on the location of the
planes. ""We used ERROS satellite pic-
tures of the region, and in August of ‘82
went back in with subsurface radar,”
he said. “"We got enough information
back to narrow the crash site to an area
1 mile by 2 miles square.”

Hundreds of volunteers

By that time, word of Rajani's quest
was getting out and he was bessiged
with hundreds of volunteers for the
mission. Eventually, he and partner Roy
Degan picked 14 men, including a cou-
ple of small-engine mechanics, a doc-
tor, cooks, arctic survival experts and
surveyor Larry Seabolt, 33, and me-
chanic John Neel, 27.

Team member Jay Fiondella con-
tacted R.J. Reynolds Tobacco Co.'s Win-
ston cigarette division, which agreed to
foot the bill for the venture, and plans
were made to assault the icecap in early
June, when the summer weather was
supposed to begin.

The operation called for ferrying
53.000 pounds of equipment from the
United States to the site 90 miles from
Kulusuk, a tiny wvillage that is Den-
mark’s emergency airfield on Green-
land’'s east coast. Several DC-3 flights
to the icecap brought supplies: a
20x40-foot ‘“weatherport” building
with plywood floor, tents, subsurface
radar esgquipment, snowmobiles, fual,
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generators, welding equipment, 1,000
bamboo poles to mark a search grid,
food and medical supplies—and one
exercise bicycle. ("You have to bring
your own entertainment up there,”’ one
crew member said.)

As s00n as camp was set up and a
snowblock windbreak constructed, Sea-
bolt began surveying a grid for the
radar survey. Using a theodolite—a
transit-like device that measures angles
and distance to the nearest one-thou-
sandth of a foot—agrid lines were estab-
lished every 50 feet across an area
8,000 feet by 5,000 feet.

Once the grid was laid out, the snow-
maohiles pulled a radar across the ter-
rain in a pattern, sending waves down
through the snow and, it was thought,
receiving reflected signals from the
metal-clad planes.

“"Some days we could work 16
hours,” Seabolt said, “"Other days we
couldnt go out at all. The wind would
come up at 30 to 35 mph, with gusts up
to B0 mph. The snow—really ice crys-
tals lying on the surface—would be
picked up just like a sandblasting gun.
It would blister bare skin."

Few results

By late June, the team had few
results and lots of discouragement. The
waather was tougher than expected
and the radar failed to give any solid
indication of any objects buried be-
neath the snow.

But Rajani, who had gone back to
Sondrestrom to coordinate some equip-
ment repairs, was still sure they ware
on the right spot. Then a U.5. Navy
flight crew confirmed his belief.

“The crew of a Navy P3-Orion, with
magnetic gear to detect submarines,
had stopped over in Sondrestrom,” he
said. "'] said, 'Look, guys, we need help.
If. if you might find yourself at the end
of your patrol in this (crash) area, would
you mind swinging by just for a few
minutes and taking a look?" "

On June 22, the Orion trolled the
crash site for a half hour. “They told us
they got four good hits (magnetic
reflections) right where we told them to
look,” Rajani said. “And that's what
kept me going.”

Then the weather got even worse.
For nearly two days, the pitterag blew
in with 90-mph winds. "It was like try-
ing to sleep with someone constantly
shaking a sheet over your head,” Rajani
said of those long hours he had to
spend in his tent. "Because it was so
light outside, you had to blindfold your-
salf to get some sleep.”’

Radar doesn't work

When the weather lifted enough to
work, the wind upped over the magne-
tometer, soaking it in snow. ""When we
went out in the morning and when we
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came back at night, we would test the
radar,” Rajani said. "We buried a strip
of tinfoil under 3 feet of snow and
would make a pass to see if everything
was working. One night, it just didn't
function.” And the machine couldn't be
fixed.

While attempts were being made to
line up another stateside crew to come
in with a8 new radar rig. an Icelandic
glaciologist and geophysicist in Reyk-
javik heard about the team’s problems.
Prof. Helgi Bjornsson is the designer of
the “icescopa.” a type of radar which
he uses to map the terrain baneath lce-
land’s glaciers to predict the direction
of snow melt, which is valuable infor-
mation for his nation's hydroelectric
industry.

Waves on an oscilloscope

The icescope, pulled along the gla-
cier by snowmobile, sends electromag-
netic waves down through the ice and
reflects objects below. The reflections
show up as waves on an oscilloscope,
where they are photographed for later
study.

Bjornsson contacted the H.J. Rey-
nolds represantative in Reykjavik and
within a week was at the crash site,
equipment in tow. Four days later, on
August 1, he confirmed a find of two
planes in the same location where there
were earlier reflections. Within three
more days, he had found what he
believes are all eight planes. The plot-
ted locations fit the arrangement of the
planes shown in the crews' 1942 pho-
tographs.

What was wrong with the recovery
team’s first efforts? “They were using a
high-frequency radar,” Bjornsson said,
"which was not made to work in smow
and ice. The icescope works similar to a
depth recorder on ships—a long-wave
frequency which is able to go through
ice and snow."” The icescope cannot
immediately pinpoint the depth of the
planes. Subsequent mathematical anal-
vsis, however, indicates the planes are
probably under 60 to 70 feet of porous
SNOW.

No time to dig

By the time the planes were precisely
located in early August, winter was
already coming to Greenland. There
was no time to dig down to even one of
the fighters. Their locations were
marked so the team can return this
summer and begin the salvage opera-
tion.

Rajani still doesn’t know how the P-
38s will be lifted out of the snow once
thair location is reconfirmed and the
team is sure the craft are intact.

"When we've actually touched one of
those planes,” Rajani says, *'l figure the
rest of the job will be somewhat aca-
demic,” P
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20-MPG MOTOR HOME
{Continued froen page 82)

vehicle for half that—about the deliv-
ered price of most full-size cars these
days. Also, fuel mileage hovers around
20 mpg.

The turbodiesel in the Winnebago
LeSharo produces over 21 mpg on trips
and some versions of the Mirage will
also deliver more than 22. The sample
we drove, built on a Toyota chassis with
2.4-liter gas engine and five-speed
manual transmission, got 19.3 in 2,616
winter miles of mixed local and long-
distance driving. This included turn-
pike cruising at an effortless 65 mph.
We drove it hard to check performance
and handling, not gently to maximize
fuel economy.

How much comfort?

Motor homes in the compact class
differ in how they compromise between
live-in features and all-around utility.
The fully self-contained design gives
you washing and cooking facilities, plus
bunks and toilet. Those compacts with
fewer live-in features leave more space
and weight-carrying ability for moving
things as well as people. They can
become more general-purpose wvehi-
cles, second cars for the family.

With the fully self-contained com-

pacts, you can go anywhere and live in
them with a fair degree of comfort. But
these vehicles are usually closer to
$25,000 than $15,000. And, while you
can live comfortably in them, you may
not want to live with them the rest of
the year. The built-in furnishings and
appliances that make them so comfort-
able take up almost all the space. Most
are too grand or too furnished to haul
anything large, and too big themselves
to run errands.

The compacts with fewer live-in fea-
tures are great for short vacations and
weekend excursions. They combine
driveability with sufficient comfort at
prices that are affordable, and give
great mileage. Here's a rundown on
some of the compacts we've looked at,
and one we drove for a couple of
months.

The ground-up design

The only built-from-the-ground-up
compact motor home is the LeSharo by
Winnebago and its upscale twin, the
Itasca Phasar ‘84, We inspected both at
some length. The power comes from a
two-liter turbodiesel driving the front
wheaels for up to 22.5 mpg; and there's
a slightly livelier gas-engined version.
With the turbo, the diesel gives the
5.B00-GVWR (Gross Vehicle Weight
Rating) LeSharo easy hill-climbing per-

formance and sufficient passing ability
for confident driving.

Meatly packed into its 19-foot-8-inch
overall length, you get seats for eight,
beds for four, galley with two-burner
cook-top, dual-voltage refrigerator,
stainless-steal sink, six-gallon electric
water heater, 20,000-BTU fumace and
lots of other standard features.

One of its cleverer design tricks is the
pull-out telescoping lavatory/shower.
You just pick up a floor panel to expose
the drain and extend the walls for
enough space to shower in comfort.
When not in use, the walls fold inward
and the floor panel fits back in place to
enlarge the passage to the rear
dinette.

Base price is about $22.500 and
options like the turbodiesel, shower,
gruise control, air conditioner and oth-
ers can run that price up another
£4,000 or so.

Winnebago Industries Inc. is at Box
152, Forest City, lowa 50436.

Home on a pickup

The other way to go is to choose a
motor home built on a mini-pickup
chassis. The Mirage we drove is repre-
sentative of this type of compact, as is
the Odyssey Sprint shown on page 82.
The Sprint is manufactured by General
R.V. Industries Inc., 2362 South Garde-

We're Georgia-Pacific. And this vear we'll
be helping millions of Americans with more
deck plans, room additions and home

ing projects than ever before.

Because more and more homeowners
know they can count on Georgia-Pacific
for all the designs, plans and “how-to”
information that make harme improvement
an idea you can build on. Along with the

ity products that help vou get the job
with confidence.

For instance, The Deck Book from
Georgia-Pacific features 32 pages of
exciting and innovative deck designs that
can improve your lifestyle while they
increase the value of your home. Flus

clearly illustrated plans for wooden
walkways, playground structures and other
easy-to- projects.

So send for it today. Because you're not
just “doing it yourself™ anymore. You're
doing it with Georgja-Pacific.
And that's a promise you can
build on. :

R your coey; sernd S2.00 0
Cevwgar- Fleclfic, Depr. PM, BO
Aoy JEH08, Atlanta, GA 305362




na Awve., San Bemnardino, Calif.
92408.

We put several thousand miles on the
Mirage and found it to be an easy-to-
live-with vehicle that did whatever we
asked of it, and attracted a lot of favor-
able attention. Driving across the
George Washington Bridge with a 40-
mph crosswind, it tracked true and was
easy to control.

PM editors who drove it loved it, and
they had to conduct tours of the interior
for passersby. The curious, who at first
found much humor in its shape,
stopped chuckling after seeing the lay-
out inside.

Owr kids liked it every bit as much as
we did. They spent several winter
nights in it and were thankful for its
effective 6,000-BTU catalytic heater.

In addition to the double bed in the
nose over the cab, the dinette right
behind the cab converts to a second
bed. To make it easy to enter the cab
from the body, a hatch cuts into the roof
and back of the cab. Lift out a section of
the overhead bed and there is a work-
able pass-through. For privacy or to
heat only the cab during bitter weather,
you could snap a curtain in place
behind the cab.

Driving, though, was better without
the curtain. The window in the rear
door comes down low enough so you
can use the central rear-view mirror to
se@ what's directly behind you—which
you can't do in most motor homes.

Overhead storage

On both sides of the living area over-
head storage cabinets extend to a full-
length closet—in the right rear comer.
Next to the closet is a Porta-Potti with
privacy curtain. On the left side is the
kitchen sink—actually a small bowl
supplied by a hand pump from a six-
gallon plastic jug under the counter.

The second battery and converter
live under the counter with the water
jug, as does the two-way (12- and 115-
voht) electric refrigerator. The back
corner has a ceiling-height cabinet for
the electric cooking appliances and oth-
er gear. These 12- and 115-volt appli-
ances include a one-slice toaster, small
fry pan and coffee pot. For more exten-
sive cooking, you can always bring
along your camp stove, though the
basic idea is to make breakfast and,
perhaps, lunch easily on the theory that
by suppertime you may well want to go
out to dinner anyway. With the whole
back end opened up, the Mirage is an
ideal tailgate party vehicle.

Mirage prices start at $13,400,
depending on the choice of pickup chas-
sis and options. The basic unit includes
a fiberglass interior, 5-inch foam cush-
ions, three two-way electric appliances,
icebox with cube storage and drain,
water tank, three 12-volt lights, shades,
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carpet, and fiberglass rear bumper/
step.

Our Mirage had $2,874 in options to
make it drivable and livabie. They
ranged from dual wheels with wide
tires ($335) and cruise control ($203)
for drivability to Porta-Potti ($85) and
catalytic furnace ($355) for livability,
It's easy to run the typical price up to
about $16,000.

Mirage of Elkhart Inc. is at 55241 Jay
Dee St., Elkhart, Ind. 46514,

The van conversions

Finally, there are compact motor
homes based on vans. Those built into
full-size vans tend to jump out of the
6,500-pound weight class that defines
the compact. Many of these conver-
sions are actually plush travelmobiles
or business buses, rather than motor
homes, and only a few can get 20-mpg
fuel economy.

The latest camper version of the VW
Vanagon is an excellent example of a
van conversion. It has a garageabla 77-
inch overall height, but with the pop-
top open when at a campsite, you get
full headroom. A curb weight of 3,560
pounds makes it light enough, and it's
fully equipped except for toilet facili-
ties. It sleeps four in two full-size beds
{one in the pop-top, one in the back),
has running water, propane stove,
thres-way refrigerator and storage for
food, clothing and gear. At a suggested
price of $15,800, its cost is camparable
to the pickup-chassis compact motor
homes.

Volkswagen of America Inc. is at 888
West Big Beaver Rd., Troy, Mich.
48088,

Minivans on the way

While the full-size, V8-powered vans
may not convert well into 20-mpg
motor homes, the new crop of minis
have excited quite a lot of interest from
conversion companies. Motor home
versions are already starting to appear.
The Chrysler T-115, Toyota Van, Mit-
subishi Vista and VW Vanagon are here
now (see PM's Minivan Tesi: T-Van's
The Tops, page 92, Apr. 'B4) and GM's
M-Van and Ford's Aerovan are in the
wings.

Rent first

One of the best ways to learn wheth-
er you and yours would really enjoy a
motor home enough to own one is o
rent before buying. Many dealers have
rental programs for motor homes of all
sizes, including the compact.

If possible, find a motor home show
near you where you can see a number
of different sizes and types. For general
information or a listing of dealers in
your area, contact the Hecreational
Vehicle Industry Assn., Box 204, Chan-
tilly, Va. 22021, ™
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NO Obligation—NO Salesman Calis!
You risk nothing by accepting this affer to see how
easily vou can learn the skills you need to increase
yourincome ina high-profit business of your own.

Just fill in and mall coupon below (or send posicard
with mame and address) to receive full information
.

—

g FOLEY-BELSAW INSTITUTE




GMS NEW C-CARS

{Continued from page 77)

other A; guality, however, was spotty
on the cars we drove.

The Buick Electra T-type showed
obwvious depressions in its hood where

you push to close it. Elsewhere in the
hood and side panels, the paint bore
unmistakable ripples and waviness.
One Fleetwood had wind whistles
around its rear window. These were
regular cars, not handbuilt prototypes.

In sum, though, GM's big new front-

drivers are worth an examination. They
continue a long GM tradition of good
value for big-car money and a high lev-
el of creature comfort. There are few
real surprises here for traditional big-
car buyers, who have not been short-
changed by this fiwd downsizing. PM

LOOKING UNDER THE HOOD OF GM'S C-CARS

ir wadge shape makes them look like
stretched intermediates. but under the
skin the new GM transverse-engine, front-
drive C-cars are very different engineering
packages.

Cadillac's models are the engineering
leaders, with a two-computer system far
ahead of anything else in monitoring and
diagnosis. Push the right buttons and a
mechanic sitting in the driver's seat can tell
as much in a minute as if he spent a day

Master ground post for two-wire electrical
system s located at Bulkdk/'Olds firewalls.

tearing apart the dashboard. He can also tell
if many under-hood pans are working with-
out making under-hood connections, and
without electronic testers costing thousands
of dollars.

Cadillac calls the two computers the
engine control and body control modules,
and they “talk” to each other because aach
has information the other can use.

The body computer controls the radiator’'s
dual electric cooling fans, and with inputs
from the engine computer it knows exactly

where compressor lubrication is threatened,
the computer shuts down the system to pre-
vent a $300 compressor replacement.

An optional, three-terminal battery on
Buicks is actually two batteries in one case,
a boon to parkers who forget to tumn off their
lights. One battery section has 400 cranking
amps,, the second 230, for a total of 630
amps.

MNormally, the car uses both to start, But if
you leave the headlamps on, all you kill is
the 230 pant. You can start on the 400
amps., and then both sides will be
recharged.

Buick, Olds and Cadillac have another
chassis electrical improvement: a single
ground under the hood for all body wiring.
This means all lights and accessories have
two wires, one from the current source and
a second into that ground post. 1f the ground
is clean and tight. no one has to search all
over for corroded connections and/or loose
grounding bolts and sockets. The single

how fast it should run them. Also, the body
miodule runs the a'c, and it thoughtfully tells
the engine computer when it's going to tum
it on, so the engine computer can hold
engine rpm smoothly against the additional
load.

An a'c protection circuit warns the drver
when the system loses a pound of refriger-
ant. If the refrigerant leval drops 1o a point
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A sliicon-filled cutch in the Cadillac trans-
mission masks torque comverter lockup.

ground is at the upper right of the engine
compartment on the Buick and Olds, on a
front engine mount stud near the stamer
solenoid on the Cadillac.

Cadillac didn't simply shoehorn its 4.1-
liter, aluminum V8 sideways into the C-car.
It reworked the engine, shomening it by
maore than 3% inches to provide a service-
able fit.

(One step was to install a single serpentine
drive belt 1o replace the original four-belt
setup. It also built an ultrathin water pump
of steal.

Clever new transmission

The engines are coupled 10 a new four-
speed-gverdrive automatic transmission
called the 440. This lightweight, compact
box has only two planetary gearsets, instead
of the three normally used for four forward
gears.

The introduction of the C-cars is months
behind schedule due to premature wear of
the transmission band that controls 3-2
downshifis.

The solution was to increase the band sur-
face area at the servo end by widening the
band. The load remains the same, but the
greater area reduces the unit loading, for
longer life. The servo end of the band now
has a triangular look, something unique in

The transmission has the now-standard
lockup clutch. But Cadillac has an innovative
addition that makes the lockup something

Engine compartment on 3.8-liter Buick Vé ks
50 uncluttered you can easlly remove the
valve covers—a modern rarity.

you can't feel while driving. On the Caddy
VB, power flows not through a rigid
mechanical connection, but through a sili-
cone-filled housing, much like a cooling fan
clutch. There's a 40-50 rpm loss through the
coupling that's encugh to eliminate harsh-
ness, s0 Cadillac can engage the clutch at
speads as low as 20 mph—half that of other
C-cars—which improves city fusl economy
enough to more than compensate for the
loss through the coupling.

Backwards brake adjuster
The self-adjusting rear drum brakes are
basically a standard design, but instead of
turning the star wheel when you're braking
in reverse (the usual way), this adjustment
ocours when you take your foot off the brake
pedal. At this time, there are no spring loads
and braking forces to compensate for. so
adjustments can be more consistent.
There's less likelihood of the old overadjust-
meant problem, which not only affacts brake
performance, but lining life, as well.
— Pete Warren
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MUST LIQUIDATE

AT BIG SAVINGS TO YOU!

LAMB’'S WOOL
Auto ‘,?’,EEt Covers

Plush and
Luxurious!
Genuine
Australian
LAMB'S
WooL
3/4" thick!

Cool in sumimer!
{ Warm in winter!

Comes in a rich.
deep gray

Because of a manufacturer's overstock, we ag-
guired these brand new, genuine shearling seat
covers made for hi-back bucket seats! Now we
can offer them to you at a low liguidation price!
Sink into lwsunious combort! Deep, dense and
super plush! These hi-back seat covers are made
in Euroge from genuine Australian lamb's wool
374" THICK! In winter, they have a warm and cozy
insulating effect! In summer, they allow air 1o
“breathe” through them! So, yvou stay comiortably
cool and dry!

There's ample material to fit compacis, medium-
size cars, of large models such as Cadillacs! And,

thera’s enough lamb's
wool 10 cover the full _Manufacturer’s
Suggested Retail

backside of the back-
*39.95

rest partion! There are
nao  wnsightly gaps!

ﬂl.ﬂ THEY GO AT OMLY:
One seat cover for

Elastic tnim on edges

and elastic straps
with metal hooks help
assure a smoath nit!
Prica sulyjest o changs afisd
B0 days. Offer void owiside
arginal 48 siates

— @
[Y ]

— |

Cradil ol

hlders can jaemmces
place grdar

EV wlephone. 1 612-559-8200

s — — —— — e — — —
C.0.M.B. Co. Lqudamrs Deopt. F-536-61818
14605 28th Avenue M. Minneapolia. MN. 55441
Sond Geonuine Lamb's Waol Auto Seat Cover{s)
at 839.00 sach, plus §4.00 sach for shipping and
handling, |[Allow 3-8 wasks lor delivery, Add 2- k |
weeks axtra if pasd by check. Sormy no C.0.0. onders. |
My chack or monay order is enclosed. (Minnesots
residents add 6% state sales tax, |
Chargs O MasterCard® CIVISA T AmM Ex
Acct No
PLEASE PRINT CLEARLY
Nama
Address
City
Simis L

Dimara Clsb
Eap

Phone

Sign hara

C.0.M.B. Co.

The Nation's LARGEST Liquidator

14605 2Ruh AWVEMNLUE
MINMNEAPOLIS, MINNES

PUBLIC NOTICE!

NATIONAL CHAIN of
STORES ORDERS
DOUBLE QUANTITY
of KREBS SPRAY-
GUNS BY MISTAKE!
C.0.M.B. now autho-

rized to Hguidate the
surplus inventory of
superior quality Krebs
Airless Sprayguns at
BELOW dealer cost!

MUST LIQUIDATE

AT BELOW DEALER COST!

ELECTRIC AIRLESS
SPRAYGUNS

FACTORY NEW! FACTORY PERFECT! l

Swiss made! Famous Swiss quality!
You don't need an air compressor!
Just plug into any standard 110V

socket. .. and start spray painting!

Just in time for your spring painting
projects! Here's Krebs' Model 25 Airless
Spraygun at BELOW dealer cost!

It's built with Swiss precision
and fine Swiss craftsman-
ship! Paint your house exte-
rior or interior, car, boat,
yard furniture and more with
this top gquality spraygun.
Cut your painting time in half!
This spraygun makes it easy!
Krebs is highly experienced in the
manufacture of excellent painting
eguipment! In fact, Krebs was one of
the FIRST designers and producers
of airless sprayguns!

The Model 25 has a powerful 60 watt
motor which produces 2500 psi nozzle
pressure to deliver up to 9 ozs. of
paint per minute! A patented ball joint
transmission ensures durability and
long life. And a special new pump
design enables you to use this gun
for almost any job!

A variable output control knob allows One year

you to adjust the gun precisely to fit the limited
thickness of paint you're using. This will .

help you maintain an even spray of paint. warranty!

This airless gun will spray latex, stains,

enamels, varnishes, and much more!

And after you're through painting, clean- Manufacturer’s

up is a snap! Just turn a knob and the
pump assembly comes apart for quick
and easy rinsing! No special tools needed.

Suggested Retail

$119.95

ﬂLiT THEY GO AT OMLY:
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-u s to change sftes
bg:h wold cutside
urlnm-ll A stsies

J.': O.M.B. Co. / Liquidators  Depr F-528-82074-02
| 14505 28th Avenue M. / Minneapoiis, Minn. 55441

i Send —— EWctric Aldada Spraygundsl 5t 85800 ssch plis

e ]E aaih Tor shipgin ;ru.l hudllng“l:immm reEdEnts

6% salos tax. &llow wneks for wry, Add 2- 3 wesks
um-fpmdhmlmtl Sarry. na C.0.D. erders )

_lulrchudl. ar meney order i@ anclosed,

Ghlrnl my: O MpsserCand® O WVISA O Am. Ex. T Diners Club
| acer ne. Exp. —
| PLEASE PRINT CLEARLY

Tha hasdy way o spay lartili-
e ar imprcEicide eelitiom o
fowers plants, shrobbery.

P‘qrflm far regainting your car,
irmek, wes, or farm wwhicles.

Grost for rongh sarfaces liks

Smpla. last o I||||hl.i.v|l
bricks, pwces, conernln, wie

heuse. bern. garsgesic

= |

Credit card mambarns can ordar by
phone, 24 hours & day, 7 days 8 -lmll

Toll-Free: 1-800-328-0609 |

I busy signal, or i no anewer, call
' Toll-Free: 1-800-328-5727T
% In Minnesota. calt: 1-800-T42-5685

COMBCm
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THE FASTEST, EASIEST

$100,000

You’'ll Ever Make in Your Life, Yours Now

e WITHOUT A PENNY QF INVESTMENT
e WITHOUT LEAVING YOUR HOME

e WITHIN 90 DAYS

* “WORKING" ABOUT ONE HOUR A DAY

(OR EVENING)

There are all kinds of ways to make money, Good golly,
Molly — if anyone knows that, | do! For the past 20+
years 've concentrated on finding, investigating, creat-
ing and specifically singling out only the very finest legal
and ethical methods for carving oul 2 mass of wealth in
a hurry. Bul believe me, in all those years never have |
experienced anything remotely as exciting as this one
Recently, | came across a fairly new way to make big
b, but after a thorough study | discarded it becausze it
required too much mvestment of time, money and
personal effort But my study did serve as inspiration to
develop yet another fantastic and unusual wallet-
fattener — something that until now has never been
done — yet fully complies with the tough set of stan-
dards I'm noted for demanding of any potential wealth-
producing concept:

* Must be able to be started with minimum investment

* Must be possible to start at home and not interfere
with Tamily life.

® Must be able to be started and run initially by one
man or woman

® Must require only a few hours of spare time per week

= Must have realistic annual profit potential of $40,000
or more

Well, this one goes way beyond my usual nporous test.

Get this This extra-ordinary money-maker® allows you to:

® Start at once — within 30 seconds of studying my
report

# Invest not a single cent

* Accomplsh everything without leaving your home
— heck, you can do it from your favornte easy chair
whilst eating pizza or petting the dog [or vicey versey!)

* Have a potential net profit (ot gross . net!) of
510000000 by the end of 90 days — tops. And
that's cash, not theoretical or paper profits

Naturafly, you're wondering what all this is — but I'm

nat going to tell you here. Mo, it's going to cost you len

For the past two decades Du Vall has captured the
imagination of men and women the world over by
providing solid, unigue direction for their quest for
financial freedom. His firm is headquartered in
Michigan with international marketing offices in Hong
Kong (kmown as DAX International, John W. Lame,
President ), In addition to producing somse thres doten
publications on  money-making’ selt-improvement
themes, DuVall is also the creator of the popular Derek
Dax adventure/mystery/romance series and the
suthor of the political intrigue novel, “The Big Dream™
{published by Lyle Stuart, Inc., New York). Unlike most,
I has mever had to resort to outlandish money-back
guaramtees to attract only the finest DAX-DOERS world-
wide and no sech policy is expressed or implied.

His writings have been wsed in numercus style and
comtent workshops and accredrted courses al such
institutions as Califormia State University. UCLA.
Fordham, University of Illinois and Worcester
Polytechnic Institute.

smachkers to find out. But | will tell you what it isq'f so
you'll not be off on some wild goose chase:

* Mo sex or off-color stuff

Mo chain letter, pyramid or mult-level scam

No mail order, envelope stuffing or drop-shipping

No writing or sell-publishing how-to stuff

Mo loan brokerage scheme

Mo stocks, commaodities, real estate, ete,

Mo gambling, betting or wagering

Mo arts, crafts or special skills

Mo party-plan, door-to-door or phone selling

Mo catalogs, mailing lists, postage, etc.

Mo equipment to buy or rent

No bothering friends, relatives, etc.

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
without a shirt on their back or a pol to plant petunias in
could do it You will of course, have to put my plan into
motion — but that's both fun and easy and totally
accomplshed from the comfort of your own home. (By
the way, no one will be coming to your home, either )

Finally, let me make thisclear. Once you have my report,
that is all you need to get going! | have nothing else to
soll you for this deal. Your purchase of this extracrdinary
repart is NOT a “foot in the doar” to get you to buy some
extra or expensive “course” or whatever .. this s all you
need from me!

WANT PROOF?

We have over 10,000 ‘tasty testimonials’ from house-
wives, doclors, lawyers, layed-off Factory workers—all
sorts of good people. These excerpts sum up their feelings

“Thanks a million tvmes . . . you have proved [00% accurale in
whal you said in your advertisement Doing this work 5 50 easy!
| sometimes work while in bed. Showld you come up with amather
ingemous thing, plesse el me know,
Maohidin Mohammed, Sweden
“We are so ampressed . have our 1.3 and 16 pear oids mvalved
. .. thanks far gving our family new hope
MacClear Family, indiana

" .. man in economicaly depressed area keff £35,000 secure
jab to put this method o work ... made $120.000. First man 've
ever met wha really made money on iwlea purchased through
mal,” David Roman, Editor, ROMAN REPORTS, Ohio

WHAT TO DO NOW
You've got two choices:

1. Put this ad aside, wait 90 days or so and perhaps
lose your chance at $100.000.

% % % % % ¥ ¥ % ¥ o ¥

: Nifty Bonus! :
o A few months back inour DAY MONEY-MAKER® o
= COMFIDENTIAL NEWSLETTER, we reported on ¢
o anoiher business that can easily net $1,000 3 e
2 waek for life, It's a bit more invaolved and does ©

= require getting out and about, but our readers o
o were 50 delighted with it that I'm including it as
~ an exfra free bonus when you order our new o
o special DAX 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 Vall is a windy s0 and
50, isn't he!). There are lots of people nght now in bad
financial straits. | hope you're not one of them, but if you
are, having read this ad you now have absolutely no
excuse for being broke, because as the saying goes,
“This s it This could truly be the once-and-for-all
solution to any money miseries you have. | guess you'll
have to 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
a reasgn . |

— Dean F. ¥. Du Vall

Du Vall Press Financial Publications
920 W. Grand River, Williamston, Michigan 48895

1 -

§ Forsameday DAX |

| Pprocessing BOX 14-AAS4 H

: mail to: WILLIAMSTOM, MI 48895 :

1 Dean — this sounds hike 1

: just what I'm looking for — W‘/ :

: # chance fo make mega-bux Mw =
without any investment or

= having to leave the house. pfm\"'q =

I The same day you receive bl

g My order rush me your new £ ol

1 DAX Special Report, or Person

: “$100,000 in 90 Days” Success

1 plus the Free Bonus Report, “§1,000 A Week

= for Life” Enclosed is ten dallars,

H
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:
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B Optionat (] Add $2 for individual handling/first
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OWNERS REPORT: FIERO
{Continued from page 75)

and it's true: Way back at the beginning
of the 1984 Corvette’'s development
program, GM’'s designers projected
that car to become very nearly what the
Fiero is today. So the similarity goes
beyond front-end design and even
beyond the plastic body—it amounts to
a root kinship.

A Wisconsin mechanic became one
of many respondents who mentioned
the similarity, but he put it a different
way: "I've followed the Fiero's develop-
ment in the car magazines for about
two years and had pretty much made
up my mind to buy one. As a former
owner of 10 Corvettes, [ feel the Fiero is
what the new Corvette should have
been in terms of size. If it came with an
aluminum V&, 200 hp and a European

name, it would cost $35,000 and be a
steal at that!”

Many owners referred to their Fieros
as "“sports cars.” Pontiac, however,
views it more as an economical, sporty
commurter. But just as Vette fanciers
tend to be more up on cars, so are Fiaro
owners. No Fiero driver felt lukewarm
about his or her automobile. And when
things went wrong mechanically—as

(Please tum to page 204)

SUMMARY OF 1984 PONTIAC FIERO OWNERS REPORTS*
Total miles driven BE3.922 Specific diskikes: Comfort opinkon: Number of wehbcles owrsed:
Mot enough trunk space  26.1% Excallent B4.3% This car onky 24.1%
Average miles per gallon Hard shifting boto bow Good | .. 323 Twa cars . 343
Four-speed manual gear o + 1l Average 3.4 Threse cBrs ....,..,. Z2.6
In vown 24.0 Neads more horsepower  12.0 Poor . 0.0 Four or more cars ... ... 180
Omn tho highwary P | [ | Disappointing milshge . 7.6
Three-spoad automatic Hard to park (heavy Had any mechanical trouble? Makes of other cors owred
I Lowm el . &3.8 stearing) . ... .. T.2 Wi AR S54.9% Chervralet i 43.3%
On the highway . 287 Mo .. 45.1 Pontles ... .....:.ivee 31.3
What changes would you like? Ford ...... 15.4
Transmissbon choces: More powerful engine 19.0% What type of troubls? Oldsmuobile 13.0
F! wee-speed gutomatic .. 50.0%. Five-spoed transmission Eloctrical 27 % Buick . . .. 125
our-speid manual 500 L -
optn ... 158 Manual shifier 178 Would 2
Why did yeu chocse the Plero? :Inru[uggagacmmw 15; Il;laad.lampm:animn g.g Yeu \'““"“\’"‘"""“'“BET“
" o changes .. ; R, 4 it el .
Sling - ) ;r;.gﬂ- Easior sttt BE Windshiaid wipars 73 Mo...... KPR zi'g
Made in Amarica 16.8 ) i
Economy 18.4 How much did you pay? Dealer repairs satisfactory? Would you buy snother Pontiac?
Handling 134 Average $11,213 Yes 65.8% Yas 734%
Range $8._B78-14.000 No 3.2 No 3.0
Specific likes: i Mayba 218
Seyling . BaA% Workmanship opinkon Dealer servioe opindon:
Handling. . ..... ....... 3.1 Excallant . B6.,6% Excallent . ... ._....... 30.79% distribastion of owniers
Ecanarmy . . 881 Good....... 404 Good . .. 38.1 156-29 yoars 37.5%
Comfort . 24T Averags 268 Average 19.3 g0 years . ... ... .. 54.0
Suareq system 23.8 Poor 04 118 S0-plas ..... B3
*Parcantages might not equal 100% dus to rounding or insufficent data

Preferred by
Grand National Race Teams

POPULAR MECHANICS « MAY 984

RADIATOR SPECIALTY COMPANY
CHARLOTITE, NC . CHICAGO . LOS ANGELES . TORONTO

203



OWNERS REPORT: FIERO
(Continuved from page 203)

they're bound to with any car this
new—10.6 percent of the respondents
to our survey fixed it themselves.

In a way, it's not fair to survey own-
ers of the very first cars off any assem-
bly line. But because we want to report
on new models as soon as we can, we
have to go to the very first buyers avail-
able. We did this with the 1884 Cor-
vette, and we've done it again with the
Fiero. However, our sampling contains
the sorts of early production glitches
that might have been remedied at the
factory by the time you read this.

The biggest headache with early Fie-
ros involved the electrical system. In
some cases, the engine’'s ECM (elec-
tronic control module) for the throttle-
body injector malfunctioned, causing
jerky performance. A North Carolina
store manager complained that his
dealer had replaced the ECM three

Luggage compartment behind the ne is
mmm.mmmtﬂm
to pack into the area.

times, always under warranty, ““but it's
time-consuming and an annoyance to
have to keep going back.”

Maostly, though, electrical problems
involved more minor items. “The
gauge-panel fuse keeps blowing out,” a
Minnesota housewife told us, "and this
saems to happen when [ use the cruise
control.” The fuse for the electric deck-
lid latch also had a tendency to blow,
and a few owners had problems with
their wiper motors.

A California business executive: |
“The voltage regulator went bad, and |

then | had a series of blown fuses, but
sarvice was prompt and courteous.”

Nearly 70 percent of our respondents |

rated dealer service good to excellent.
Owners with manual transmission

Fieros growled that it's sometimes hard |

to shift into low gear, and 8.6 percent
complained that the pop-up headlights
tended to stick. In some cases the lamp
mechanisms merely needed adjust-
ment, but in others, the relays had
burned out.

Fiero drivers were generally im-
pressed with the way their cars han-
dled. A mail carfer from Michigan
said, "“This has to be the best handling
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car I've ever had the pleasure of driv-
ing."

A nuclear reactor inspector from the
same state added, "1 ordered the W5S-6
sport suspension, which is expectedly
firm, but | prefer to drive a car as
opposad to being carried in splendid
isolation. Therefore, the levels of both
handling and comfort suit me fine."

A few owners mentioned that the
Fiero could use power stoering, espe-
cially for parking maneuvers. Power
stearing isn't yet a Fiero option, but it's
one that Pontiac is watching. They
might offer Saginaw’'s new electric-ser-
vo type, which is now coming out of the

experimental stage. Also, the car's
turning radius seemed a bit wide to
some owners, espacially for a two-seat-
er with such a short wheelbaze

But a New York electrical technician
said, ""This car handles great. I've
owned Jags, MGs and Corvettes, but
they didn't handle like this Fiero. The
interior design has a way of making you
feel snug, secure, in complete control,
but thers's still that air of roominess in
the cockpit. The dashboard looks miles
away, vet it's right there, and every-
thing is very functional. Then there’s
the stereo—absolutely great!™

The up-option stereo won  solid




praise from many owners. A Minnesota
bodyman said, *“The stereo system,
with those speakers mounted in the
headrests, totally surrounds you with
sound!™

The Fiero's Lear-Siegler sport seats
brought both good and bad comments.
"The seats feel like they're built around
you,” said a California manager, “and
the car handles like it's running on
rails.” A California network coordina-
tor: "'I'm 5-foot-2 and have to put the
seat all the way forward to reach the
clutch pedal. But because of the many
seatback positions, [ don't feel I'm sit-
ting on top of the wheel.”

A B-foot-3 businessman figured he
was about the tallest person who'd fit
into a Fiero, and even at that he was
having trouble getting in and out. A
Nebraska nurse added, "Seats need
more thigh support. A person with long
legs suffers on long trips.” And a few
wide-bottormn  drivers considered the
seals D0 Narrow,

Most owners voiced satisfaction with
the Fiero's performance, and a Tennes-
spe engineer wasn't alone when he
commented, 1 enjoy driving my Fiero
It handles and comers well, and the
four-cylinder engine delivers all the
power [ desire.” But we also heard

WRANGLER RADIALS.

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

For a winning combination of on-road performance and off-road grit, put

ur light

truck or van on Wrangler All-Season Radials. From Goodyear, #1 in radials.

ar-round ready.

from those who voted for more power.
“Add a turbocharger,” suggested a
Maryland electrical engineer. That's
another itemn Pontiac is considering.

“I'd be happier with the V& engine,”
lamented a New York voucher clerk.
She, like many Fiero owners, had heard
about the forthcoming V& and wished
Pontiac had offered it earlier. Others
noted the lack of a five-speed—another
possible future option. So far Pontiac
lists just the 92-hp Four with four-
speed or automatic for the Fiero, but
off-road HO parts are available from
dealers, including one kit that makes
the Iron Duke deliver around 250 hp.
Speed shops are likewise selling hop-
up and suspension goodies.

Plastic body wins praise

Owverall workmanship was judged
good to excellent by 97 percent of our
respondents—right up there with the
very best from Europe and Japan. The
plastic body contributed to that fine rat-
ing and came in for quite a bit of praise.
A New Hampshire steamfitier pointed
out that “the body cant rust,” and a
Michigan housewife said, “So far as
body alignments go, this is the bast car
wa've ever owned. The pop-on body
panels don't dent.”

A Wyoming mining foreman wanted
better visibility. “"There's a blind spot at
the fake rear side glass.,” he wrote.

Wrangilur Radial truck tires are all-terrain tough,
s Designed for surefooted traction and a smooth ride. With larger beads
. and stronger sidewalls than our pusaniemar tires, for more
stability and resistance to damage. And 63% deeper tread

than our Custom Polysteel Radials — for longer wear.

We've tested Wranglers at off-road races from Baja to Riverside.

“Pontiac could improve this, I'm sure.”
An Ohio hostess felt the choice of body
colors was too limited when she bought
her car: “"Just red and white.”

Several respondents also mentioned

bk

= —

They're winners. The same tires you can buy. For work. Or play.

&

=%

¢ The t‘@ﬂ!yur Tire & Rubber Company,
oy

Only from Goodyear.
For more information, write:

P.0O. Box 9125, Dept. 431EW
Akron, OH 44305.
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a lack of luggage space, although this
came as no surprise to anyone. The
absence of a real glove compartment,
no room to hang a suit, and the fact that
a flat tire wouldn't fit into the Space-

| Savr spare compartment bothered a

| few. "But I'll sacrifice the space rather
| than see a change in the body design,”

added an Illinois stock clerk.
Most owners gave Pontiac great

credit for a job well done. A Wisconsin
| foundation assistant wrote: “"The Fiero
| has renewed my faith in the American

automobile. It's my first Detroit product
in 15 years, and it's excellent in every
way. [ look forward to driving it. Many
people ask me about the car, and others
look owver their shoulders to grab a
peek.”

A Texas programmer: ““The potential
of this basic design is limitless. It'll be
interesting to see what Pontiac does in
the future. If the Fiero had 150-plus
horses and a larger fuel tank, it could
compete with cars costing twice as
much, notably Corvette, Porsche, 300-
ZX and Alfa Romeo. As it is, the Fiero is
an exceptional value for the price.”

And finally, from a Florida corporate
general manager: “'Candidly, it's a tre-
mendous ego trip!”’ ™

Filp]
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SOFTWARE DOES WINDOWS
{Continued from page 85)

data into a graph. When the desired
graph is finished, it can be transferred
directly into the word-processed re-
port.

It's even possible, with Apple’'s Mac-
intosh computer, to open a window into
a “‘screen painting’’ program, draw a
block diagram, flow chart or picture—
which, perhaps, represents a manufac-
turing process—and then transfer the
"painting’’ into a word-processed docu-
ment so the printout contains both the
text and the diagram.

The first windowing

True windowing was first applied to
personal computers in Apple’s Lisa, in
which the screen represents a conven-
tional desk or workspace, with various
folders (or windows) on the desk that
the user can open as needed. Just as

with real paper folders, Lisa's electron-
ic folders can be opened, stacked one

DESO
sheet and a dBASE Il menu on IBM PC.

windows [ts menl, a spread-

on another, even positioned so the eye
can flow easily from one folder to the
next. Or the material can be moved
from one folder to another.

Lisa's windows and their data are
manipulated via a positioning device
called a "mouse’ that's moved within a
small area of the desk or tabletop. As
the mouse is moved, it causes a pointer
on the computer's screan to move in the
same general direction. As a rule, win-
dow software can use a mouse or the
computer's cursor-positioning keys.
Pictorial representation

Each of Lisa's functions and pro-
grams is represented by an icon, a pic-
torial representation. For example, the
icon of a file folder represents a data-
file, a quill pen represents a word pro-
cessor and the icon for an internal clock
is a clockface.

What appears to be a wastebasket or
garbage can is “delete,” an icon of a
page with doodles is the graph pro-
gram, while an icon of a page with col-
umns and rows is the spreadsheet
(' Cale) program.

To use a program or function, the

(Filpase twm o page 2080

POPULAR MECHANICS = MAY 1984

 Better than g

'3

Jﬂggiﬂg,r Swimming, or C;cffng. -

ord:c’ra ck

Jarless Total Body

Aerobic Exerciser
Duplicates X-C Skiing for the

Best way to Fitness

Gms—cuumn-skimgu ofien cited by phystologists
a8 the most perfect form of cardiovascular exercise
for both men and women. [ts smooth flud, otk
body motion uniformly exercises more muscles s
higher heart raies seem easicr o attain than when
jogging or cycling. NordicTrack closely simulates the
pleasant X-C skisng motion and provides the same
cardiovascular endurznce-building benefits-right
in the convenience of your home, year 'round
Eliminates the wsual barriers of time, weather
chance of injury. etc Also hghly effective for weight

formly exerrises the large beg muscles and als; adds
importm \Jp%ﬂ hody exercise Higher pulse rates
necessary for boilding firness, seem easier (o atain
berause the work is shared by more muscle mass

Even Better Than Swimming
SordicTrack more effectively exercises the largest
muscles in the body, those focared in the legs and
buttocks. When swimming, the body is supposted
by the wazer, thus pm’tnli!}% these muscles from
being effectively exercised The stand up exercising
position on the NordicTrock much more effectively
exercises these muscles

A Proven, High Quality Durable Product
NordicTrack is in its Tth year of production. Nordic
Track is quiet, motorless and has separatcly adjust
abde arm and leg resistances We manufacture

and sell direct. Two year warraniee, 50
day trial period with retumn privilege

control

Folds and stands on end
More Cmpl_:t:Thanlnnning to require only 15" x 177
MNordicTrack gﬂ you 3 more complete work out- storage space.
conditions both upper body and lower body

Call or write for L) :
FREE BROCHURE  {g}

More Effective Than Exercise Bikes Toll Free 1-800-328-5888
NordicTrack's snd-up skilng moftion more uni-  Minnesota 612-448-6987

muscles it the same fime, Fluid, jarless moton does
niot cause joint or back problems

P51, 124PM Columbla Court, Chaska, MN 55318
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The incredible 1984 MXL is here!

Flying the MXL is pure exciterment. It has been engineered to the
most exacting standards and i3 stressed 1o A leqimate & G's
positive and 4 G's negative. Like all Eipper aircralt, the 1984 MXL
has undergone exhaustive structiral 2rnd dynamic testing and is
backed Dy our exclusive six month Customer Protection
W arranty.

Bulic with the piiot in mind, the MXL is the most maneuverable
ultralight In the world. It sports full span allerons, fool pedal
activated rudder for conventional 3-axis control, a strong 34 hp
powerplant and a short span, low dihedrail double surface wing

“In 1984, the best
Is getting better.”

Te find out how you can
become a part of the Quick-
sitver legend, send 36 for a
complete brochure package or
comtact the factory for your
rearest dealer.

*Req. F.AR. Part 103 Special flight
training required. Mot designed fos
entry level flight




Revolutionary
Dillon Mk il
gas torch
even welds
aluminum!

Glll. TI]I.I.-FI!EE
5 800-228-2009
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r R22.A05E i Dregon
Call 224055 in re

tep-by-step mans

SIIEIIIII!II Marketing
Inc.

pogsible exclusive terfilories
wilhou! franchise fegsf

Dealarsmns available
Write ar cal oday for

3-51'1-’ Power Tool !
This one power-fed tool—_
SAWS to desiced Width . . .

PLANES to desired Thickness . N
MOLDS ail popular Patterns. ..

—all in one fast operation!
Only Compiete Workshop Tool Of Its Kind In The Worla!?

From the day it arrives the Planer/Molder/Saw will make
and save you monay. With shortages and inflation driv-
ing lumber prices skyhigh, this versatile power tool
Juickly pays for itsell by easily converting low cost
rough lumber into high value finished stock. Make your
own guarter-round, base mold, door and window stop,
casing, tongue-and-groave ... all popular patterns.
Other operators turn out picture frames, fencing, clock
cases, furniture, bea hives, bad slats, surveyor's
stakes ... all kinds of millwork. Handles tough oak and
walnut as easily as pine using only one small motor, and
s0 simple fo operate even beginners can use it.

Men and women everywhers are using this one
low-Cost paver-fead mathing to star and build
Il Dmin W businesses . and YOU can do the
same, Supply

YOUR
OWN

Quarter round... ALL of their trim. Yoo cas sell

pictire frame to custom framing shops
mm.wmmmm

users. All patterns avadable or design your own.
Get FREE Dooklet with facts and full
detalls ... AUSH COUPON TODAY1

Dae: The Foley-Belsaw Pay?

g vird CAN
Turn Exied TirmaE
(1L

Exlra incomel
T i o TR

Mail Coupon Balow
Far Complete

Detaits!

YOU BET!
AEAD WHAT OWNERS SAY:
| bowght & Babety of walsl in the rugh,
and after planenyg it on the Foley-Belkaw | k-
pured | saved enough money 1o pay lor
bwo-thirds the nusi ol the Planer. I resly

dioes a U'Wﬂ- b
— Bpringlinid, Ohia

'"This muchsne pays for itself making money
out of scrap boands. R s 8 WEry Wbl Buif
maching and | condess @ is more than | really
topicied for fhe peice, It does everything
¥ou Say it will”

Slwphen Schuitz — Orangeville, Panna,

“I've been 3 nnar man for yEars and gm
now relired. The Foley-Belsaw has earned
e 550,000 in eleven years . . . ir's the best
invesiment | swer

Roberi Sawyer — Roseburg, Gregon

“Irecommend i Foley-Betsaw 35 the mos)
usetul shop bool any crateman cowld own
W use B every day in ke Warkbench
madel shog . . . coulda’t q-ut along veihoul

i : Hadden J

oo e e FOLEY-BELSAW CO.
romrard ok aamg 90476 FIELD BLDG.

ans adalress fo

KANSAS CITY, MO. 64111
- 3 J ¥ & ¥ 4 1]
Fnhl!

Foley-Belsaw Co. T
3 '} N'l?ﬁ Field Bild K
WL Kansas City, Mo. 54111 Lol

[0 YES. please send me the FREE Booklet
rhal gives me J -:-unpfﬂr _.Ifa'Hr abaur WoRF
Planer-Molder-Saw and l|"|.|I.I' detaily on how |
can quallfy for a 30-Day Free Trial right in my

own shop. [uadersiand there is Mo Obligation .

and rhai No Salearman will cail,

Ci
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SOFTWARE DOES WINDOWS

pointer is simply positioned directly on
the icon. Once the software or function
icon is selected, specific menus appear
on the computer screen. Again, all you
have 1o do to select a menu is position
the mouse/pointer on the desired
item.

Precisely how the windows are im-
plemented is determined by the specif-
ic software and'or computer, Apple
provides the window software in the
Lisa as an integrated package. That is,
each program is specifically intended to
relate to the others. The user nead not
obtain all the programs at once, but any
software to be run must be specifically
for use with the other software in the
series,

Other window software

Other kinds of window software use
somewhat different concepts. Some
substitute on-screen menus for the

Visi On shows three windows here: its
menu, a bar graph and Vis/Caic spreadsheet.

icons. Another is a complete software
package which can be installed on dif-
ferent computers. Yet another kind of
window software, such as Microsoft's
program actually called Windows, per-
mits the use of virtually any type of
software.

Windows integrates formerly incom-
patible software, such as MicroPro's
Wordstar with Microsoft's Multiplan. It
is also transportable between comput-
ers which use similar MS-DOS conven-
tions. That is, the software that runs on
an IBM will also run without modifica-
tion on a Texas Instruments (or Zenith,
or other) computer, using the individual
data-files and programs developed for
each specific computer. In plain terms,
this means that you will be able to
take your IBM version Multiplan, run
it on a Zenith computer with data pre-
pared on the Zenith, and finally inte-
grate the [BM Multiplan and Zenith
data into a document that is being
prepared on a Texas Instruments
computer.

The DESQ multiwindow software
package from Quarterdeck Office Sys-
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tems also integrates what was histori-
cally imcompatible software without
modification to the programs. For
example, the package will window
Lotus 1-2-3 with Wordstar and dBASE
I, transferring data among programs
as neaded.

Bundle of programs

On the other hand, the Visi On win-
dow package from VisiCorp—the peo-
ple who brought you VisiCalc—is not
restricted to a particular computer. But
it's bundled with four Visi On pro-
grams: word processing, electronic
spreadsheet, graphics and a specialized

“glectronic query” database. Visi On
can integrate these four programs with
other software from VisiCorp, such as
VisiCalc and VisiFile.

The only substantial restriction on
windowing is the required memory and
disk storage, which—depending on the
particular window software—varies
from about 128K RAM and two floppy
drives to more than a 500K RAM and a
S-megabyte hard disk.

If windowing is what you need to
maximize personal computer opera-
tions, make certain it can run in your
existing system, or be prepared to
upgrade to a windowed computer. PFM

Your first chain saw may not have been a
Husgvarna. And it may not have been enough of a
saw. Because if you're really serious about cutting,
you need a really serious chain saw.

That's Husgvarna. It's the chain saw that cut its

teeth with
Husgvarna

rofessional loggers. Now there's a
ancher scaled to your needs.

The Husgvarna Rancher has the power to cut

fast; the endurance for hundreds of hours of per-
formance; yet its powerto-weight ratio makes it
easy to handle. The electronic ignition, anti-vibra-
tion and chain brake systems have the state-of-the-
artl precision you'd expect from a professional.

When you're ready for a serious chain saw, move
to a Husqvarna Rancher. It'll probably be the last

chain saw you ever need to buy.

FREE SPLITTING MAUL OFFER

Get a free Husovarna wood splitting maul

witha $29955
a new Husgvama

ted retail price when you buy
L 44, 50 or 61 Rancher chain saw,

at participating dealers, while supplies last

@Husq\,@_ma

Faor the dealer nearest you consult your Yellow Pages.
Or write Husgvarna, 224 Thorndale Avenue, Bensenville, lllinois 60106.



THE MOST EFFECTIVE INSECT
DESTROYER AVAILABLE...MARK VIi

Guwm;eedt:‘;mﬁémmﬂownm
~OR YOUR MOEY BACK! -

(OMPARE!

GRID

WAML PRICE  WATTAGE SHDHT.IH"- GUIET CLEANING

K0 Ei Zopoa Y500 5100 00 n ' iy
;;H:. u‘l;d i :l'- :35 ]';! ;';5 ;';E- ;I:I
NEW! MARK VIl HEAT SENSOR ATTRACTS
AND DESTROYS MOSQUITDS!

DON'T BE FOOLED BY GRID TYPES

An article on mnsect larmps in e June 1982 ssue of Consu-
mer Reports indicates that insecis entanng gra-1ype lamns
are lree 1o Iy right Gut again unless they are elecirocuted
by louching 2 grid wires simulteneousiy! Grids = many
amps arg larly widely spaced and hundreds of the most
boirmrsome gnais and insects & lree o Duzz abodd and
bug you. Grig-Type lamps asso tend o ciog up with insect
ramnants which must ba removed avery lew days. Clogoing
als0 tends o shori-cincud grid lamps r
THE SECRET OF THE MARK Vi

Its powerful 75 watl Angstrom Black Ligni. recommaended by |
Iy LS. Dept. of Agricuiiure as the best light for atiracting |
phobalrogec snsects. has & wide wave length enough 1o |
1|JI|-‘il|:‘- insects fiom over a full acre, Al ight sensine, peshy
lyeng mesicts, Rarge and small, are destroyed onca the
come i contact with the lamp. The Mark wT hmas L ||g|¢=-fl;- R s rnmentsl P 7
paris made n the U.SA, i5 100% safe for children, pets L e

birds, and benadicial day M_‘-rh:ng sactks and = erwRon-

Ay o (—— — 30 DAY MONEY BACK GUARANTEE— — —

The Mark Vit urhas 1he | p re 549
Sama proven @ active | nsect Contro 0., i
p;rn;:rples used .;ut sna:v I 10-10 44th Ave., Long Island City, N.Y. 171101
sladiums, race fracks,
restaurants, dairy barns, | Yes. | want 10 rid my home and patio of flying. pesky insects the
Swimming C - safe, efleciive way, Please send [ ] One Mark VIl Insect
More than 200,000 nave i Control Lamp at $12 95 plus $2 to cover pstg. & hdlg
been sold in the U.S.A
and thousands more in |
insect infested sub-ropi- |
cal countries in the Wesi
Indies, Mexico, Panama, |
India, Malaysia, etc. Hs |
atliraciive, non-conduct- |
ing molded plastic body
is imparvious 1o the als- : Na
|
I
|
|
|
I

PRE-SEASON OFFER

0 0 ONLY!
NOT S140.00
NOT $10500 S‘I 295
NOT 59000 . ..

SAVE 54.55 [1Send 2 insect Contral Lamps for only $24.0:0 plus

$3 .00 for pstg. & hdig

Enchosed is my chack or MO for S
add sales tax) OR, charge o my [] VISA

MY, residents
CIMASTER CARD

Expire Data
ments and should gwa
years of trouble-lrea
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available at low cost
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Namea
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Call
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City _ Stata Zip

4 HANDSOME FENCES
{Continued from page 8§39)

straight, nonwarped lumber to ensure
proper alignment. Test-fit the gate to
make sure it 15 plumb before installing
the hinges.

1 White picket fence

The white picket fence has become
an American symbol of the comfort and
warmth of home. The crisp lines of the
loww fence shown at the beginning of the
article set off flowers and vines. This
low fence with spaced pickets is a
handsome way to enclose your property

210

without obstructing the view. Posts on
this fence are of 4-in.-dia. cedar. Rails
are 1x2s with 1 %3 pickets topped by a
comner guard. The fence is of standard
post and rail construction. After care-
fully aligning posts and installing rails,
the time-consuming job of installing
pickets remains. You can speed this
task and ensure equal spacing between
pickets by ripping a 1V%:-in.-wide board
and using it as a spacer for locating
pickets.

& Lattice fence with brick
The combination of white lattice and
brick piers gives an impression of ele-

gance and durability. This graceful
fence is built in stages. First lay brick
piers. Then secure the prebuilt lattice
panels to the piers with lagscrews in
lead anchors.

It is particularly important that the
piers be in perfect alignment. Pour con-
crete footings and use concrete, con-
crete block or brick foundation. Lay the
brick piers, checking as you work to
make sure that courses are plumb and
level. Install a half brick or masonry fill
in the center of each course. Install met-
al ties every sixth course. Place the top
course on edge.

Construct lattice panels 1 in. less in
width than the distance between piers.
Cut the lattice, double inner frame
parts and outer frame parts. Test-fit
and assemble the outer frame and both
inner frames. Install vertical lattice on
one inner frame with staples and resor-
cinol. A 3%-in-wide spacing block
speeds this job. Secure horizontal slats
to the inner frame and to the vertical
slats with resorcinol and staples, Tem-
porarily position a 24 under the lat-
tice whila you are joining members.

Install the outer frame to the inner
lattice frame with 6d hot-dipped, galva-
nized nails. Install the second inner
frame. Use side spacers as regquired
when installing the lattice panels to the
brick piers.

3 Board fence with lattice top

This stately board fence with lattice
top border has the grace of a bygone
era. It's appealing to look at and gives
privacy to those within.

Posts are 4 < 45 set into concrete and
resting on gravel. Rails are mortised
into the posts. Bottom and middle rails
are grooved to receive the 1x8 slats.
Lattice, available in panels, is cut to size
and installed between the middle and
top rails, sandwiched between crown
molding.

The top arch of the fence over the
gate is a double 2 % 12, cut to shape and
laminated together with resorcinol.
Vertical frame members are double
2 ¥ 3s, which join the arch in corner lap
joints.

The archad gate rail is made of dou-
ble 1<12s, each cut to shape, then
routad to accept the Y+in. plywood top
panal before being laminated together.
The arch and stiles are tongue and
grooved together. Stiles are grooved to
receive the rails and plywood panels.
Heavy-duty T-hinges secure the gate to
its post.

& Cedar fence with slats

The most rustic of our fences is the
vertical basket weave fence. It's made
of cedar, Rails are mortised to the posts,
then slats are woven and secured to the
rails. Finally, the second bottom rail is
nailed to the post and slats. ™
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EVERY TIME YOU CHANGE THE BIT,
YOU'VE GOTANOTHER TOOL.
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The remarkable device pictured belowis a Dremel” Moto-Tool: With its
wide range of accessory bits, this compact power tool provides the kind of
versatility you won't find in conventional tools. Not only will it handle a variety
oftasks, it'll handle a variety of materials. You see, while ordinary power
tools usually run at less than 3,000 RPM, the Dremel Moto-Tool is capable
of a range of speeds up to 28,000 RPM. And because the Moto-Tool is so
compact, you'll often find it'll do the job, where other tools won't even fit.

The Moto-Tool is available in several different models, including both
adjustable and constant-speed versions. Each features a reliable motor, an
assortment of useful accessories, and most models come with a rugged
carrying case.

So if you want a versatile tool that does the work of many other tools,

pick up a Moto-Tool. Once you do,you’ll quickly see there’s no other smg]e
tool like it. :

DREMEL Rgvoross .

nE0-R



BEAT the HIGH COST of LIVING!

BEAUTIFUL
war o
MAKE

LEI_H'H UPHOLSTERY AT HOME . .. restcre old
chairs, sofas to like-new condition! A clean, en-
loyable way 10 put spare hours to prolitable usa.
Old cast-offs picked up for dollars, worth hundreds
when reupholstered. Fascinating home sfudy
course includes todls, kils, supplies. Earn 8§ you
fearn — start your own business!

SEND FOR OUR FREE BOOK TODAY! YOU'LL
GET A BIG ILLUSTRATED 24 PAGE BOOK ON
UPHOLSTERY and the upholstery business and a
sample lesson showing how the fabulously suc-
cessful MUI system s taught. It costs you nothing
1o gel the information and there’s no obligation
Mo salesman will call

Modern Upholstery Inatitube,

Sixa Field Bidg , Kanasa City, Mo, BA111

LE

Modern Uphobstery Institube.
80284 Field Bidg . Mahsas City, Mo u-n

Please mail me a copy of

vour baak, PHOFEESJ’D\’AL L'P-

HOLSTERY for Fun end Profit.” | under-

stand no cne will call and there is no obligation.
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Making a Conciete
Flower Pot! ... and

SO CAN YOuUl

Make and sell your own
Ornamental Concrete items,
Rush $5.00 for Book
sbout Aluminum Molds
with prices and preduction trade sacrets
direct fram world's largest mald manufacturer,
Over 350 designs to select from.

Lend §5.00
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Gas to Electysc —
Conversion Kit

(RAE LAMP BURMNE §72 T0 5120 OF BAS PER
YEAR. DU CONVERSION KIT DPERATES
W P THE COST OF GAB. Easy be
et 3-hurt Torhure dugt cales i
charm and Ingraases ™e light aulput ol
any gas fght. bacluses automatic O A
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FOR MORE NFO wRITE:
Baslight Conversions, Inc

1039 CHARLES AVE 5T, PRLIL MN 55104
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BUILD PM'S TV BED
(Continuved from page 96)

size, and do the samea for the tambour
groove template. Position the template
on one shelf and tack-nail in place. Cut
and tack in place the template append-
age shown on page 86. This piece gives
a straight guide for routing the door
entry grooves at both shelf ends.

Cut tambour slats from 1&6-In.-long
stock 50 that each rip cut ylelds two slats.
Set table saw blade at 10° bevel and use

simple push block shown for safety.

Cut the groove using a %is-in.-dia.
straight bit and matching router tem-
plate guide. Don't try to make the

whole cut at once; do it in two or three
passes. When the straight section of the
groove is cut, remove the small tem-
plate and tack it in the same position at
the other end of the shelf. Continue cut-
ting around the main template until the
groove is complete. Repeat the same

Tape canvas to bench and tack-naill two
guide strips at right ahgle. Tape siats into
groups then apply cement to and can-
vas. Butt siats to gulde, lower Into place,

Cut flexible veneer | In. longer and wider
than slat aszembly. then m cement to
both canvas and veneer. lon veneer
over slats, press down and roll smooth.

Cut tambour in half to get two
separate doors, then feed into headboard
from back. When doors clear entry grooves,
screw In small blocks to fill grooves.

Glue and clamp bed side pleces so drawer
openings are ical. By cutting divider
blocks and drawer fronts from one board,
grain will match across entire side.

Lay out position of four plywood bed divid-
ers on Inside surface of the bed side assem-
bly as shown In drawing. Then cut stopped
dadoes with a radlal-arm saw or router.
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If you can't decide between
our biggest lawn and garden tractor
and our smallest diesel,
getth 1none.

P
|Ib

rnﬂtiq':ﬁjﬁluu. 430 &

.

It's not always easy deciding between our 420 Lawn and Garden Tractor and
our 650 Compact Utility Diesel. After all, there’s a lot to be said for both. The 420 delivers a great deal
of power in a versatile, highly maneuverable package. But the 650 offers diesel economy, along with
the capac;ﬁland clearance for heavier assignments.
1s year your choice is simpler. Because John Deere has introduced a new 20-hp tractor

that combines many of the best features of both. The John Deere 430 Diesel Lawn and Garden Tractor.

Like the 650, the 430 features a liquid-cooled diesel engine for long life and maximum fuel
economy. But, like the 420, the 430 features the convenience of power steening and hydrostatic drive.
It also offers an optional Category “0” 3-point hitch and 2,000-rpm rear PTO.

And because the new 430 has individual self-enm?zmg brakes and a tight 26-inch turning
radius, you don'’t have to sacrifice maneuverability to take advantage of diesel efficiency.

No matter which model you buy, you really can't go wrong. They're all built to live up to the
John Deere reputation for quality. And they all ——
should still be running years from now, when /ﬁ\ |
lesser brands have quit. o

Formore information or the name of the dealer nearest vou, call 800-447-9126 toll free (lllinos, call 1-800-332-6796).
O write fohm Deere, Dept. 50/50T7 67 Moline, IL. 61265,

Nothing Runs Like a Deere’




You've got a great future to look forward to.
Guard it.

As a member of the Army National Guard, you'll have a lot going for you. Long-
term benefits like low-cost life insurance and a retirement plan, fuition assisiance
if you're going on to college, and a paycheck every month while you're learnin
leul;;da-:rs;it'ﬁri anr?d skills tha?gcg‘md helgafﬂu in your gvilian Career. = ?

After basic training, you'll serve two days a month plus two weeks annual
training. You'll be se close to home or school, helping people in your commu-
nity, state and country when natural disasters or other emergencies strike.

Good paly, good benefiis and a chance to protect all that's close to you-including
your future, It's all yours when you graduate to Guarding.
For more information, call your local Army Guard recruiter or call toll-free

800-638-7600*. And see what it means to Guard your future.

*In Hawaii: 737-5255; Puerto Rico: 723-4550: Guam

4779957, Virgin Islands (St Croix} 773-6438; New

Jersey: BO0452-5794. In Alasks consult your kocal
phone directory.

The Guardis
America at its best.

-




procedurs for cutting the groove on the
other shelf.

When both are done, cut four small
filler blocks shaped exactly like the door
access grooves, including a contour at
the end to match the outside perimeter
of the main groove. These will be
screwed in place later to close off the
access groove and prevent the doors
from catching on it when pushed open.

Next, cut out the two lamp openings in
the upper shelf. Glue and clamp this
shelf o the bottorn of the corner
blocks.

Assemble the headboard facing
pieces next. The rectangular door open-
ing is preformed by gluing in place the
two short blocks (part D2) at both ends.
Cut a %-in. radius on the block ends
that face the opening before they are

Use a chizel to square up and clean out ends
of stopped dadoes. Then test-assembie all
bed parts with clamps to check for proper

fit. Make any necessary adjustments.

Use one Ye-in. nail pin near top of each dado
to keep parts from ﬂldlr;i during final glue-
and-c assembly. Make pins by cutting
heads off 4d finishing nails.

Glue and clamp bed parts as shown, then
check for square. f not square, reposition
clamps until parts are aligned, otherwise
drawers will not close properly.

Bed section is made In three parts: platform
base and two matching sides with drawers.
Bed halves rest in base end notches and are
Joined with two bolts through center rails,

Lay out position of dividers, then clamp two |
parallel guide boards in place. Cut stopped
dadoes with router. Layout accuracy Is oru- |
clal for proper movement of TV platform.

Begin chest construction by joining front
panel to comer blocks with same method
used on headboard. When assembly

cut 45" bevel on back of blocks as shown.

Is dry,
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ALL NEW
RODAR-J

ULTRASONIC POWER

GUARANTEES

RATS, BATS,
MICE,
SQUIRRELS,

N o ROACHES,

FLEAS, AND OTHER PESTS
Eliminates flying and crawling

mmumwmmm
brain and nenvous system causing pain and discomicet,
but are insuduble fo humans and domestic animals,
and are compietely sale.
The RODAR-) has up to 30, or more, times the
power of most ulirasonic devices.
It mainigires pask power output (decibel level) on al
ﬂmmmhwﬁwmmmﬁﬁm&m
Power is what delerminess the infensly of the sound at
all the inaquencies. And. . power makes the diflerence!
Covers up o 20,000 Cu. FL (2500 sq. i)
Attacks tough pest problems everywhere: home,
apartmend, vacation home of tarm. Exterminators use
the RODAR-J in schools, hospials, nursing homes
ammnmm protection.
Qur Pest Control Division has found the pest
repedler with suficant power o be the salest, cleanest
mwﬁmmmwwm
handsome manugwwm 344" high
E:F: 3" deep. « Weight 2 Ibs. Lises lags than
Ewans Piugs indo any standard 110 volt AC ouslet
(220v. availabie) * Sound pressure 123 dB » Fre-
quency range 26,000 Hz up to 56,000 Hz » Amencan
made o 1he toughest commercial standards, » Com-
plete instructions included
OUR PERSOMAL GUARANTEE: Try M For 30
Days. il Not Pleased, Retumn For Full .Also
Coverad By a One-Year Manufacturer's Warranty,

TO ORDER: Send $69.95 plus $4.00 for
ﬂhﬂﬂg{ﬁmﬁ%mumlﬂm

gs

, INC., P DB-I:#WH Dept. QE
MA 02026 OR CALL TOLL FREE
1-800-334-0854 Ex. 825. NC residents cal 617-326-8675

RODAR, INC.
Pest Controd Division




glued in place. Clamp the whole assem-
bly for at least one hour, then let it dry
overnight.

Place the facing assembly on the
bench, then place the following pars
on top of it: top assembly, lower shelf,
sides and cleats. At this point, you

Escape.. . |
With Folbot g

Folding from S6459
Rigid from 3550
Hits from 5329
Sailing rigs available
for all models

should dry clamp the loose parts. This
| provides a chance to check for fit,
squareness and the best clamp posi-

than a canoe or hayak.
® Perfect for cruising.
fishing, and family fun.

Afordable Quality — Factory Direct Price
Since 1935
r__—— ————— r— I'--_ﬂ
[ Send $1 00 for new 158 color catalod 1
{mided Firs: Clas} | | Cut chest dividers to size, then cut two '%-

| Folbot, Inc. in.-wide saw kerfs on inside surface to
| PO. Box 70877, Dept. PM354 | | receive plastic track. Track must fit tightly:
[ Charleston, SC 20405-0877 | | otherwise it will loosen over time,

M — I
1 Address |

Ciny - Siaie g
| |
e i i . iy it i e -l

A Solution
You Can't ignore

tioning. When satisfied, unclamp, apply
glue and reclamp as before. Let the
assembly dry overnight.

Once again, place this assembly over
the back of the facing and trace onto the
facing the outline of the sides and top.
Cut the facing to match, then glue and
clamp it to the headboard assembly as
shown. Be sure to include all remaining
cleats.

Mmenﬂmbmﬁmmaplemrkm
that grooves [arrow| which hold plastic
slides are strong. To reduce weight. bore
holes through boards with hole saw.

Assemble TV base and box. then
cut top to size. Check for fit. When
satisfied. cut electrical cord clearance holes
in top and box bottom (see drawing |

& Cathadralile hOmacverer
sets slandasds, nal ey
foliows 1hem. Dome slerioes
Bland with nature and proe
Ve SRBCOUS ineniors that

il [if1 1he soul. The Cathedrasile
shedl can e assambied in &
day. complies wilh adl
uniform Ballding oodes,
affens unmalched guality
and Srengih, and s healad
or cooesd for 20 ho S0% s
2 1Rt @ conventang home

Mail ta l |

CATHEDRALITE DOMES, INC. |
DEPT. B, PO. BOX 1105, MEDFORD, OR §7501

Residential use Commedcial use l i ! b

Yes, send your catalogi/plans book |
I Enclosed is $5.00 l Photo st lationshio of Hift bl

:::“-- —————| | pansintheTv The slides

| i |  on tracks is counterbalanced

i P aoes | | Welght box on each side. Cords run

boxes and over the pulleys to platform base.

L—hl—-'_---------
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Glue and clamp chest dividers In place, then
cuit far board and assemble
with wheels installed. Bore screw clearance
holes through board and attach to divider.

Cut a shadow line groove on the chest using

router that Is mounted on a Ye-in. plywood
panel with a block nalled to one side. Keep
the cutter perpendicular to the contour
when you are rounding a cormer.

POPULAR MECHANICS « MAY 1784



Lok

g

Next, cut the pine slats for the tam-
bour doors using a table saw. First, rip
a 10° bevel on one side of the board,
then rip all the slats to width, flipping
the board end-for-end after each pass
so all parts will have a double beval.

Tape the slats into groups of 10 or 12
to make assembly go faster. Then tape
a piece of medium-weight canvas on
the bench and tack a guide strip along
one side and one end at a precise right
angle.

Apply a coat of contact cement or
venear glue to both the canvas and the
glats, let it set, then apply a second
coat. Once the second coat is dry
enpugh, according to the manufactur-
er's instructions, carefully butt the slats
to the guide strips and lower into place.
They will bond on contact and should
be rolled smooth with a rubber-faced
roller to ensure uniform adhesion.

Mext, apply the flexible maple veneer
to the other side of the canvas, using
the same contact cement. Roll it smooth
and let it dry ovemight. Trim the

3V-in-high frames with the dividers posi-
tioned as béfore. The platform base remains
the same, ai do the overall dimensions for
the bed sides and ends. And to remove the
TV from the blanket chest. just bulld an
open case, then make the lid one solid piece
and hinge It from the back.

vanear to the edge of the slats, then cut
the whole assembly in half lengthwise
to yield the two separate doors. Finish-
cut each door to size, then cut the rab-
bets along the top and bottom edges.
Cut the back to size and set it aside.
After all parts have been finished, and
the doors installed, screw the back in
place. Sand the whole assembly with

220-grit sandpaper.

Bed section

The bed section is made in two
halves so it can be moved easily. Begin
by cutting the bed side pieces to size,
then glue and clamp them together.
Align the middle and end blocks care-
fully so that both drawer openings are
the same size. For professional results,
cut these blocks and the drawer fronts
from one piece of stock. By doing this,
the finished bed side will have a contih-
uous grain pattern.

When the side assemblies are dry,
glue in place the “4-in.-thick maple edg-
ing pieces at both ends. These dre dec-

Electric lift mechanism

If you'd rather use an electric mecha-
nism to lift your TV, the unit shown at
left—called Accu-Lift—is a good alter-
native. Made of cold rolled s1eel, it has a
110-volt motor with worm gear drive
that can lift up to 175 pounds. The
framewark rises to 21 in., but is just 5in.
high when folded. The minimum inside
dimensions for its cabinet are 18 in.
wide, 34 in. long and 27 in. high. The
unit weighs 48 pounds and featurés
either a key-operated or toggle on-off
switch. It's available from Armor Prod-
ucts, Bax 290, Deer Park, N.Y. 11729, for
5465 plus shipping. With a remote con-
tral switch, it's $590, plus shipping.
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EASY-TO-ASSEMBLE-KITS
In Stock for Immed. il:ippu-:’g or Pick-up.
16" diam.

LY F.O8. Broomol, PA

bl s an diams. from 4" to 7' Al kits
e O N o v 5. Oias i

odjust o flaario-
can be ordered.
I

Mow!
Showroom &
Warehouse
locations in:

Pomona, CA
(714) 598-5766

Sarasota, FL
(B813) 923-1478

Houston, TX
{713) T89-0648

Chicago, IL
(312} 952-89010

Tha tron Shop 1877, 82
P-nq:h wha've looked everywhere tell va there
isA"t another |.P|ru| stair around that touches
our combination of price and guality of mate-
rinls and wnrl:m-nmfup We belisve it

Call OR WRITE FOR FREE BROCHURE

[Ter The Ircn Shop, Dept. FRAS4, Bax 178, 400 Reed Food |
|!.m.-u-l Po 19008 Crur Tol 12041 Saa-7100
| MNpme

|
| Srmer =

- S1oe L

THE IRON SHOP

MARNLUFACTURERS

NEW! 4 IN 1

POWER-FEED

PLANER/MOLDER
JOINTER/SANDER

The first afiordable shop
ol its kind! %

| PLI-H'E;
Wew turn low cost rough FACT
lumiber mio valuzble tﬂlsﬂgad l [} & PROFITS
slock for grandiather clogks, .
fem#ure, Fouse-lrim, pictue el
Irames ... sell 1o others. |t
Micids af popsdiar pafterns & cusiom ge- | Fm ™"
sor. Planes and joints withoul change- ma ki o o

er . Quchdy corwerts to power-dead drom | e b

i oy ke, | FREE

! CALL TOLL-FREE 1(800) 824-7888, Oper. 642 |
] OR WRITE T [ ]
} WODDMASTER TOOLS. INC. =
1 2848 Terrace, Depl. PP33, Kangas City, MO 64108 g

FREE TOOL

CATALOG

Fine Woodworking Tools

Send for your FREE copy of our new color-
ful cataleg. Fully illustrated with the finest
woodworking tools, supplies, books, hard-
ware, and mare. Batisfaction Guaranteed.

i i
1 1
' i
I “Write today for your FREE catalod. I
i |
i

i i
3

W(IJ'DCHAFT'

4'| -'“'.IF-BI"IIBZ Mvenue, Box 4000

l\&-/ Woburn, Massachusetts 01888 |}

-------------J
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orative and can be eliminated if you
choose. However, if you do, be sure to
add the extra length to the bed sides to
make up the difference.

Next, cut the stopped dadoes for join-
ing the plywood dividers to the bed side
using a router or & radial-arm saw.
Insert nail pins to keep dividers from
sliding during gluing and clamping.

Cut the middle bed rails to size and
cut the divider dadoes in them, making
sure they line up exactly with the dad-
oes cut in the bed sides. Next, cut the
ends to size and add their edging. Then
cut the rabbets in the end pieces for the
middle rails and the rabbets in the
sides for the bed ends. Glue and clamp
all parts together, including the corner
glue blocks. Check the whole assembly
for square.

Assemble the platform base as
shown in the drawing, making sure to
cut the notches in the end and middle
rails. Assemble the drawers and install
them with full extension slides. Keep in
mind that you should base your drawer
dimensions on the actual size of the
opening you have. Do not cut the draw-
er parts to the size given in our
materials list until you are certain that
your opening is the same size.

The same caution applies to the
drawer fronts. Make them fit your
opening with a uniform Ywe-in. space

around the perimeters. Cut the finger
holes to size and bevel the inside top
edge to form a finger grip. Then attach
them to the drawers by driving screws
through the back of the false front and
into the back of the maple fromt.

Finally, round the entire outside top
edge of the bed sections to a Y&-in. radi-
us. Then finish-sand all parts with 220-
grit sandpaper.

Chest

This chest was designed to accom-
modate the 12-in. TV shown. However
the same basic system will work for
slightly larger sets that weigh more. If
your TV is wider, just make the plat-
form and its compartment wider. If it's
heavier, add weight to the boxes.

Begin construction by joining stock
for the front, back and side panels, and
by cutting rabbets in their bottom
edges to receive the cabinet bottom.
Then cut and join the corner blocks to
the fromt using the same methods
employed on the headboard Next,
carefully lay out the position of the
stopped dadoes in the front and back
panels. Proper functioning of the TV
platform relies on alignment of the
chest dividers that go into these da-
does. Use a router to make the cuts.

Cut two Ye-in-wide * -in.-deep
grooves in each divider for the plastic

“In most areas.

Save 51000's in professional
labor costs. Do all or part of the
finishing yoursell. Curtis provides
step by step instructions;
complete heating, electrcal,
plumbing, kitchen cabinets,

Homes

Custormn bullt on your lof,

For mode: Information send cou
o CALL TODAY! [612] 542-430
o toll kee 1-800-228-2323

In Nebr. call 1-800-4642-94604
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Aftention Lot Owners!

Lot may not have to be fully
A custom home on your lot with 10.5%* annual
percentage rate financing. '

R owey O
paid for.

pre-hung doors, vanities, tim,
gypsum wall board, choice of i
insulation thicknesses and more.

Also available:
Foundation assistance, floor
coverings and paint,

1 prone | }
1 O we own lond
1 O Enclosed is 52 00 for prioty handiing

1 5&nd me your FREE Homas Cotalog 1

| CURTIS HOMES, DEPT. PM-1 1

2201 Ponca Ave. 5, Minneapolis, MM 55424 i
[Piease Print)

Address ¥

I ciny Sate lip 1

]

|

|
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track. Install the track, then glue and
clamp the dividers in place. Cut and
install the bottom.

Cut the platform base parts to size
and bore a series of holes through them
to reduce their total weight. Then cut
the end grooves on the front and back
boards for the plastic slides.

MNext, cut the pulley boards to size
and cut the notches at each end to
accommodate the wheels. Install the
wheels with steel pins and cover the
ends with the small maple blocks
shown. These wheels were taken from
ordinary hardware store pulleys.

Build the weight boxes and bore a
cord clearance hole through both ends.
Apply the four self-sticking plastic
glides to each side of both boxes, then
slide the cords through the holes and
tie knots in each undemeath the box.

Cut the lead weights to size and
place them in the boxes. The weights
we used came in 9%-in.-long sections
and were easy to cut with a band saw or
hacksaw. If you prefer, use strips of ¥
¥ 2-in. steel bar of equal weight.

Next, attach the pine strips, which
form the track for the weight compart-
ment partitions, to the chest front and
back. Cut and assemble the parts for
the platform box. Then cut electrical
cord clearance holes through the box.
Install blocks (ZZ1) to keep the platform
from pinching the TV cord.

Attach the platform box to the base
and slide it into the plastic tracks. Insert
the pulley boards and screw in place.
Then assemble the weight compart-
maent partitions, feed the cords over the
wheals and slide the partitions into
place. Tie the cords to the platform.

Finishing up

Glua stock for the lids in one piece,
then cut out the three separate lids so
that when they are attached to the
chest, the grain will line up across tha
entire surface. Scribe and cut each to fit
and attach them with two hinges each.

Complete the job by sanding the
project thoroughly with 220-grit paper,
Remove dust with a tack cloth, then
apply one coat of sanding sealer. Allow
it to dry, sand lightly again and clean
with a tack cloth. Now apply a finish of
your choice. We used two coats of Deft
Semi-Gloss Clear Wood Finish.

Note: A hardware kit containing many
of the parts used in the chest is avail-
able from Armor Products, Box 290,
Deer Park, N.Y. 11729, Included are
the six hinges, 8 ft. of track and eight
track slides, 29 pounds of lead weight,
and a strip of  self-sticking slides.
The $56 price does not include ship-
ping charges. Excluding the weights,
the kit is $15, postpaid. The flexible
maple veneer for the doors is available
from Constantine’s, 2050 Eastchester
Rd., Bronx, N.Y. 10461. ™
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TURN SAND & CEMENT INTO

$100.00 A DAY
EARN BIG PROFITS

Over 320 an howr - ?
manulacturing Codorful
concrete Bar-B-Cues
Right in your awn
K vard or
arage. Full or
wrt tirmee. All

materiaks avail
ahle from local
building supply  «
We offera -
complete

business

package — For a Small Investment

[
-

Demand fur ousdont balbecues now growing by Seaps snd
bouinks. and the BIG FROFTTS are yours for the asheng
At e, Ger bll hdommanon

HFT MF{. 3537 Limekiln Pl., Chaliom, Pa 18914

Telephune Listening Device

Record lelep

automatically whef ghone 4 sncwered
Recinds bilh Gdes ol phiee comer SI80n
Sops recoRder when phone (5 heng wo
Thes Sevce & mol BN Eswenng Sevice

Super Powerful

Wireless Mic

10 hmes more powerlyl K ofer s

Tiammis wp & = male fo ey FM cad

Easy 10 ansernbie kil | 15 Battery nod mel

Call [305) T25- 1000 of ssnd §19.95 §1.00 shdpping pev
B e e WS Corp., PO, Box PM-2052, Meiboume FL 325010

CODs moempd. Fur catalog of ransmalléns von scobmblens

End aiFe S ally nems escioss 8200 o US1 Corp

FREE CATALOG

Quality Products For
Your Home and Workshop

Write for your FREE copy of our cur-
rent Winstead catalog. Includes
hundreds of items for your home,
auto. garden , storage, security,
——,  energy. gilts, and
o more. Satisfaction
b s | is 100% guaranteed

Dept. WPMS4
41 Atlantic Ave.
Box 4024
Woburn, MA Q1888 §

P
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(, Train at home for an exciting |

« MAMTENRNGE career as an

:=~omas ELEGTRIGIAN

[] |an's wages againgi tha money you are now
Mﬂlmﬂmrammm?utmmvwwl&nrwl
ull-time pob. Do odd jobs for irends and neighbors. Save
maney (0 YOl Gwn alecirical work. Learn everylfeng irom
rgraing ard mainkanance o complote slecincal nslallalions.

MAIL COUPON TODAY!
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He saved
$1000.
You l:a_n tool

il
For your FREE -
color brochure call or write: |
TOLL FREE: 1-800-253-1030;
in Michigan call 616/349-3400.

This is the truck that Jack built.

Easy-to-build semi-kit can save you money. Engine Is
completely assembled: frame Is welded and painted.
You just bolt everything
tools and our 22"x34°, fully llustrated In-
, 7% struction sheet) and start hauling!

« 16 H.P. or 11 H.P. Briggs & Stratton engine |
 Hydraulic disc brakes with parking brake standard.

# Electric start standard.

# Automatic transmission with forward and reverse.
# Full, one-guarter ton payload capacity.

= Dumping bed measures 44%:"x40°x11",

» 4-wheel models with cab also available.

together (using common

Carl Heald, Inc.,

Dept. NZZ, P.0. Box 1148,
Benton Harbor, Michigan 49022

tl ﬁ.‘“

. . . now for your Free Lifetime Security Fact Kit! S

Your FREE Lifetime Security Fact Kit
tells you how to make $12.00 to $18.00
an hour in your own Foley Full-Service
Saw and Tool Sharpening Business. Your
FREE Fact Kit explains how you can:

—pbe your own BOSS!

—work full time or part time,
right at home.

—do work you enjoy and take
pride in.

—operate a CASH business
where 90¢ of every dollar you
take in is clear CASH profit.

And it is so easy to learn. Foley gives
you all the facts and instruction. No expe-
rience or special training is necessary.
Foley tells you everything you need to
know to be successful.

And there's plenty of business avail-
able in your area. You will quickly develop
the skills necessary to earn a steady
income. You will be able to sharpen all
types of saws, garden and shop tools for
home, farm and industry.

NO LAYOFFS OR STRIKES

You will be able to set your own hours
and not have to worry about layoffs and
strikes. And there are no franchise fees
Any age person can succeed, even per-
sons with physical handicaps operate
successful sharpening businesses.

You can be like Steve Taylor of Brook-
ville, Ohio, who told us:

“... the first year I grossed
321,000.00"

Find out how by calling . . . (&

1 (800) 845-3000

fln Urah Call 1 {500) 6628666

Be Your Own Boss

and Make

'$12.00 to $18.00

AN HOUR!

=]

Or James B. Jones, of Albuguerque,
WM who reported:

“This past summer my sales and ser-

vice amounted to almost $6,000.00

a month.”

But you've got to get the FACTS befone
you can get started, So CALL NOW for
your FREE Lifetime Security Fact Kit.
It's yours to keep with NO OBLIGA-
TION and NO SALESMAN WILL CALL
ON YOU.

If you prefer, you can mail us the
coupon below to receive your FREE Fact
Kit, but you'll get it sooner if you call
NOW. The number is 1 (800) 845-3000.
Call any time of day or night. WE PAY
FOR THE CALL. Utah residents please
call 1 (800) 662-8666.

The Faley Company
20160 Fleld B dgﬁ
Kansas City, MD 64111

[] YES, | want to know more! Please rush my
FREE Lifetime Security Fact Kit. No obli-
gation and no salesman will call.

NAME
ADDRESS
ciTy
STATE

il




SCIENCE GOES TO BAT
{Continued from page 74)

speed of any pitcher’s throw—or any
player's throw from any position—the
data provided by the gun tells the man-
ager when his pitcher is tiring. If your
man throws at an average of 85 mph, a
drop below B0 is a good indication that
he's ready to come out, despite the usu-
al protestations expected from a pro.

When George Bamberger was man-
ager of the New York Mets, he used a
Jugs gun to inspire confidence in pitch-
er Neil Allen. "Allen didnt think that
he was throwing as hard at the begin-
ning of 1983 as he had in 1982. He had
hurt his arm in ‘82 and was worried
about his fastball,” Bamberger notes.
So the manager had radar checks kept
on Allen. "I found he was throwing 1
mph faster after the injury. You see,
players have more excuses than Carter
has pills, and maybe the radar speeds
can give them confidence.”

Senselessness works

Confidence-building has been ac-
complished by several clubs using a
sensory deprivation chamber. It's an
enclosed titanium globe that locks out
sound, vibration and the whole world.
The Phillies use their chamber just to
relax players. But in the coffin-shaped
chamber used by the Giants, there's a
TV screen on the ceiling. The player
can stretch out on his back and watch
game tapes. The player is the star of
the show. He sees himself hitting homea
runs, making diving catches, throwing
on target—the works. The Giants'
lacini says the players "watch them-
selves perform perfection.”

Videotape is used by some clubs out-
side the realm of a deprivation cham-
ber. The New York Yankees let outfield-
er Dave Winfield watch himself on tape
to build his confidence. And the Dodg-
ers sit down players and coaches before
a video monitor to talk out problems the
player is having.

The California Angels keep an eye on
videotapes to help coaches work out
strategies for upcoming games. Angel
players also use the tapes for confi-
dence-building and to study them-
selves in search of the slightest imper-
fection. Among those who go to the
tapes regularly are slugger Reggie
Jackson and hitting star Rod Carew. At
one point, the Angels used videotapes
to convinece pitcher Don Aase to under-
go surgery. "'We saw his arm was 5°
higher than it should have been at tha
release point,”” says Angels assistant
trainer Ned Bergert. ““That caused dis-
tress to develop at the elbow.”

Sports Vision Institute’'s Teig is
working with Indianapolis engineer
Mel Knopf on a revolutionary TV sys-
tem. Still under development, it will
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eventually project a three-dimensional
holographic image on a screen. An elec-
tronic bat you can hold in your hand
will be covered with a photochemical
that registers a hit when you touch a
laser beam projected from the screen.

With this system, a batter will be
able to play standard video cassettes of
opposing pitchers. A computer will
translate the video image into the
three-dimensional holographic figure.
The pitcher will wind up and throw,
and the three-dimensional baseball will
come toward the batter, who's standing
at an indoor home plate. If he swings
and connects, the computer will regis-
ter a hit and even analyze its distance
and direction. The 3-D systemn may be
available for the 1986 off-season.

In the meantime, batters are using a

B\gthmHillmmglm
that measure a batter's eye movements.

twin-wheal pitcher indoors in the off-
season to keep the sting in their swing.
Gone are the “'Iron Mike" pitchers that
catapulted a baseball toward home
plate. All they could hurl were fastballs.
And gone are the pneumatic cannons
that also hurled only fastballs right
down the middle. Today, major league
clubs use the twin-wheel pitcher that
can spot a curve, slider, fastball, even a
knuckleball, at any part of the strike
ZOne.

The twin-wheel pitchers are set on
azimuth mounts atop tripods so you can
turn the housing in any direction to
produce left-hand, right-hand or over-
hand pitching. The wheels spin in
opposite directions. Put a baseball in
the chute of the machine housing and it
rolls down between the spinning
wheels, each of which tums on an inde-
pendent drive. Set the speed of one
wheel higher than the other and you
get a curve. Reverse the speeds on the
wheels and the machine throws a

PHOTD BY WVUBCH, ASSOCIATED PRESE

screwball. Set the wheels at agual
speeds and out comes a fluttering
knuckieball.

In the basement at Yankee Stadium,
hitters Don Baylor, Steve Kemp and
Willie Randolph work several days a
week inside a batting cage facing the
twin-wheel pitcher. Eleven other clubs
hawve the pitchers in operation five days
a week in the off-season.

The eyes have it

Muscles, heart, brains—they're all
important ingredients in the anatomy of
a great baseball player. But the eyes
are the windows of a player's very soul.
A batter has less than one second to
look at a pitch. A fielder may have no
more than one second to set himself for
an oncoming grounder.,

Carnegie-Mellon biomedical engi-
neer Terry Bahill has used a set of
diode-equipped eyeglasses to study the
eye movement of several big-league
players. His technique has already
changed the way batting coaches ap-
proach the science of hiting. Hall of
Famer Ted Williams said he followed
the baseball all the way to the bat. But
Bahill's research indicates that players
who see wall beyond the normal range
still lose the ball 6 feet before the plate.,

The tiny dicdes are mounted on the
glasses near the pupil, and the glasses
are wired to a computer. When the eye
moves, the intensity of light reflected
near the pupil is reduced and the light
reflected from the whites of the eyes
IMCTEASES,

The diodes register these changes
and send the data to the computer.

Bahill put these glasses on Pirate out-
fielder Brian Harper and told him to
keep his eyes on a whiffle ball. The ball
was on a wire traveling toward him at
80 mph from 60 feet away—about the
distance he'd be standing from a pitch-
er. Bahill found that Harper could move
his eyes 110° per second, as compared
to the 70° per second registered by a
healthy young male. Even so, Harper
lost sight of the ball within 6 feet of the
plate. Other major leaguers lost it at up
to 10 feet away.

Armed with that information, most
batting coaches today are removing one
of the big pressures from their hitters,
No longer are they exhorted to watch
the ball all the way in, and this tech-
nique, according to one coach, helps the
hitter relax and swing more frealy.

The late Casey Stengel, who had the
luxury of managing Hall of Famers
Mickey Mantle, Whitey Ford and Yogqi
Berra on the same dominant Yankee
club, once said, '"You can't teach these
fellas anything they don't already
know.” Maybe, Casey, but from the
looks of the rising tide of baseball tech-
nology, you can give it one heck of a
try. o
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SUBURBAN
GA RDE NERS

ry
AtYourHome!

The Mantis Tiller/Cultivator is taking
the country by storm . .. and changing
the way Americans garden! No longer
do you have to fight a "yank-you-
along” front-tine tiller. Or pay a
fortune for a big, heavy rear-fine
machine.

Mantig, the 20-Ib. wonder, does it all
— for a song! It tills, furrows and
cultivates.

Yel it's soeasy to handle thal our files
are filled with letters from gardeners in
their 60s, 70s and 80s... who tell us that
Mantis is the answer o Lheir prayers.

What makes Mantis sogood? "Tine
teeth™ and fasl speed.

Mantis has 36 sharp “tine teeth” of
spring steel that are so tough we
guarantee them for fife! If the tines
break — ever — we'll replace them frea.
Mantis 36 sharp tine feeth spin atan
incredible 240 revolutions per minute
{ twice the speed of most tillers).

The resultis fast, precisetilling,
cultivating and weeding without the
neead for excessive strangth on the part
of the gardenar.

Mantis weighs just 20 lbs. ..
practical 6 to 9 inches wide.
dime.._.
ol gas!

3 Week Home Trial

Try Mantis at home in your own
garden for a full 3 weeks. If you don't
agreethat it's everything we say { ang
maore!) return it for a prompt, full
refund, including shipping.

Don't endure another season
without Mantis. Get the whole Mantis
story foday!

tillsa
turmsona
and runs all day on agallon

WE Maniis Manulacturing Co.

1458 County Line Rd., Dept. 433
Huntingdon Valley, PA 19006
I O Please RUSH ma srlormation on the Mantis I

Tiller/Cuttivator and the 3 WEEK HOME
I TRIAL I
I MName . I
I Address _ I
City —
I State Zip I

'WHHG_I

L——_——
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HYDRAULIC JACK REPAIRS
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Bﬂt Into COMPUTER REPAIR |
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Full

LeaACCOUNTING 3,775 e

2-YEAR DEGREE PROGRAM

Thousands now studying for col-
lege degrees, {hver Kb million
aberman students enrolled in 103 simee
accredited. Aps
i1 and Yelerans.

= | AfGoenbing, Depl PEO4Y Scranion. PR 10515

Controlled
* Buy Mwunﬂmw
« Thousands in Use = Free Brochure
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T
o
« |mmediate Shipmen by UPS or PP~
HELPMATE Eqwipment Co Dept PM-584_ Barods, M| ll-'!l'I}l

Buy dwect from LS. General's catalog and engoy
ROCK-BOTTOM prces on hand tools, power bools,
automotive lools. molors, handyman supples—

| 6,000 nationally advertesed namsa brand items at OF F

prices. Save on il the Tamous names you know and

trust—Stanley, Wiss Profo, Skil, Crescent, Lufkin,

Rochwell, Black & Decher, plus many, many mons.
Thousands of senous minded craMtsmen, mechan

i3, hormeawners and hobbyssis sach send us $1.00

just to gat this big 196-page catalog of famastc buys
on brand name tools, hardware. and accessories.

Our bargains ane too great and our prices oo low
for us to give awey thes big catsdog to people who
arenl really imterested. So we ek for §1 simply b
disCourage Cuniosily seekers

:l:llq.v..-*\r-'lr-.‘ %, the Cats
FREE! We'll mone ,r.-_ 1 Spera
Spend II

y Chiet I- Nk

‘flhll EII'C'

As an axtra * 'l‘-"bII'IH-NU for acting now, you'll siso
recevsd with your first order no matter how small —a
10-piece High Test Steel Onil Bit Set (worth aboul
§4.00) absolutely FREE.

S, General E.Jnrﬂv Comp., 100 Commiercial Streel.
Plainview, MY 1180

L '.'"""P" A U OEMEMAL SUPELT COae

NAME BRAND ITEMS

Who buys frum U.S. General?

Th ol i and Hare's @ pariisl
at o firm drom sur lesd 8 bo § manthe cusiamaes it

Ganaral Eleoiric « 18W * Procter & Gemble

nnirq
Kodak * Brivhal Meyars = Standerd Ol

Same low prices for you--
no minimum order reguired!

r-------ﬂ

U 5 General Supply Comp. Depd. A-55
108 Comemarceal Street
Plairview, M ¥ 11803

P erciose §1. Please sand your rare 156 page fully dlusirated
Tool & Hardware Catslog with Fock: Bofiom prces. Al send
s Special Discourt Check worth 51 oM on any purchase 1|
o ol L0D% sstishied wih the Calébog my 51 will be
i ey fal e
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h HE BN B . - R . J

221

o Oect PBOAM. Speanion PA 1847
e e ey



WORTH WRITING FOR

LOOKING FOR IDEAS ON CAR CARE, TOOLS, CRAFTS, HOME IMPROVEMENTS
& MORE? CHECK THESE LISTINGS. THEN USE THE COUPON BELOW.

833 YOU'RE NEVER ALONE WITH AN ESCORT

4-color brochure from Ford Motor Company presents complete, descrip-
tive information on the Ford Escort. Over 20 pages . . . from standard
features to colors and models, scheduled maintenance to the braking
svstemn. Free

834 POWER TOOL GUIDE

This 266-page book from Dremel contains hundreds of photos and charts
showing how to get the most from Moto-tools, Dremel Power tools,
attachments and accessories. Contains quick-fix ideas and project plans.
$7.95

835 AUTO PARTS AND ACCESSORIES

202 pages of over W, 000 in-stock itemns for car, van, truck, jeep or eyele.
“AUTO EXPRESS” catalog from Montgomery Wird rs: toll-free
ordering, quick delivery, competitive pricing, top brands and a satisfac-
tion guaranteed. Free

B36 THE GRASS IS GREENER. ..

Full-color brochures from Greentop s’ve complete information on their
liquid lawn fertilizer, Professional quality herbicides that can be applied
by the do-it-vourselfer. Free

837 FASCINATING ARPROACH TO TIME AND TEMPERATURE
Computemp 3 is a upigue digital thermometericlock. Features include
continuously alternating LED display, highlow temperature memory,
time and temperature alarms. me RODCO Products. Brochure

flE'E‘.

838 COME HOME TO A DOME

Brochures from Davstar Shelter Corporation will introduce vou to man-

ulactured dome and earthsheltered homes. Includes planning, building,

energy and model information. Free

839 CARE FOR YOUR CARBURETOR

4-page diagrammed edocational pamphlet from The Wiremold Company

emphasizes the importance of servicing automobile carburetor air ducts.

Also explains how to replace these fresh air inlet and preheater ducts.

Free

840 TOOLS, TOOLS AND MORE TOOLS

All 196-pages of the U.5. General Supply catalog are filled with over

6,000 name brand tools and handyman supplies. Discounted prices toa'

%1.00 {refundable on first order,

841 WONDERFUL WOOD FINISHES

S-page, 4-color booklet from Wateo-Dennis shows how to create profes-

sional finishes the first time with all types of wood. Watco Danish Oil

seals, primes, finishes, hardens, protects, beautifies and penetrates . .

in one application. Mo pre-staining needed. Free

842 THE QUEST FOR AUTO PARTS

Right price, right parts, right advice . . . that's what Carquest wants vou

to know. Information on the store nearest vou, as well as how you may

become a Carquest jobber. Free

843 SCANNING THE ACTION

Regency Electronics offers a full-color brochure with pictures and spec-

ifications on the entire line of Regency Scanners. Includes sinthesized

hand held, desk and mobile models. Free

844 TOOLS FOR THE MECHANIC _

A 16-page ﬂulof of hand tools from Channellock gives full information
bout their mﬂu ar tongue-and-groove slip joint pliers, precision cutting
liers, adjustable wrenches, screw drivers, hammers and more. Free

g‘!’- ABLE POWER ’

Information packet from American Honda Motor Company covers their

complete line of portable and heavy duty generators. Free

845 POWERFUL PLANS

Do-it-yourself plans from Savoy Scientific for easy-to-build gas turbine

engine. Uses include small racing boats, ultralights, midget cars. Full

size drawings, dimensions, material list and photos. Al for 88.00.

B4T SAWING SAFELY
A full-color, 16-page guide to safe and efficient chain sow use. Also
includes maintenance tips. From Husgvarna. 25¢

B48 STEEL REPLACEMENT PANELS

New 96-page catalog from Mill Supply offers steel replacement panels to
repair rust or collision damage on many American cars, vans and pick-
ups. Also included are many shop supplies, tools and aceessories for the
do-it-vourselfer. £3.00

849 OUTDOOR OUTFITS FOR ALL SEASONS

Cabela’s presents thousands of guality items for fishing, hunting and
outdoor recreation in seasonal catalogs, 100% satisfiction guaranteed.
Free

850 POWER PACKAGE

Brochure from MOLI-FHASE illustrutes their gdvanced static tvpe con-
verter. Designed to aperate 240V three [:hssn motors on 240V single
phase power. Operates with motors from ¥ tg 10 HP. Free

851 THE BEAUTY OF CUSTOM C 5

Brand new 580-page, full-color catalog from Klockit features movements,
chimes, parts. Also contains unusual tools, books, hardware, plans and
much more. Free

852 INCREASE ENGINE POWER

Knocks, Pings. Stalling. Slow starts. Hesitation. Poor Performance. Fac)-
filled brochure from 104+ Octane B{mﬁl explains some of the common
culprits of poor engine performance. What causes them and what you can
do to prevent them. §

853 HOT STUFF

Heating, soldering and silver-brazing tools for the hobbyist and crafjs-
person . . . Designed for creative metal work as well as for minor repairs
in the home, shop, office, lab or fie]ld. Brochyre from Microflame.
Free

854 PORTABLE COMPUTING

Find cut about the exciting new portable "84 compyters and caleulators.
Books and hardware, software apd accessories. 48-page, illustrated cata-
log from EduCALC Mail Store. Free

856 PERHAPS A PICK-UP

Colorful brochure, featuring the Ford Hapnger, contains complete infor-
matjon on this small ﬁlck-up. Includes paylopd and towing capacity, stan-
dard features and scheduled maintepance. Free

B56 HOUSEHOLD HELPERS

Information on ordering qualih' laswn and ga.rden and househaold products
from Acme Burgess. Foggers, Bpravers, Insecticides. Engravers, Battery
Chargers and more. Free

857 FOR THE WOODWORKER

An Information kit from Total Shop highlights the versatility of this com-
pact 5-in-1 home power tool. Alst includes certificate for $300 off pur-
chase price. Free

858 UNFOILABLE OIL

Quaker State offers an information booklet to help you select the right
automotive motor vil. Explains how different operating conditions and
driving situations require different motor oils. Free

858 YOU WOULD WOOD FINISH

Minwax offers a 22-page wood Bnishing booklet including tips that save
time and trouble for de-it-yvourselfers. Information on how to apply pre-
servative stain to house exterior to restoring priceless antiques. The
name of your nearest dealer provided, Free

Popular Mechenica 5/84
Box 1718, Sandusky, Ohio 44870

Ploase see that | receive the dems checked below

This Coupon Expires July 31, 1984

0 833 O 838 0 843 O] 848 $3.00 O 853 O sse i
T 834 §7.95 O 839 0 844 0849 0 854 O 859 otal money for priced ikems § ———o
0 835 Ol 840 $1.00 O 845 0 850 O 8ss Service Charge S 50
0 836 0 841 Dwssso0 DSt 0 ese Total money enciosed $
O B4T O 852 1 BST
o L. e Total items requested
MName (Flaass Prim)
Address
Town State Zip Coda

[Please send cash, check or mongy order made out o0 POPULAR MECHANICS, No slamps, pleasa.]

Mote: Popular

les for the above information and forwards thase inguiries 1o the organization maki
processes your I"glﬂh 3.“ rg ng

the offer. Each company mallg the material directly. Your order will be on its way to you within 90

24
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A Dovetail Jig

and talls, as shown on the lefi.

CUT TAIL PECE
FROM THIS SIDE
LUSING DOVETAIL
CUTTER

Here's gobd news for botn the amateur
and professional woodwaorker. It's now
possible © make through dovetail
joints using a router, thanks to the
Leigh dovetail jig. Ordinarily, dovetail
jigs cut cnly half-blind joints with pins
and tails of one size and spacing. But
the Leigh jig helps cut true through
dovetails just as you would by hand,
only with greater speed and preci-
sion

To use the jig, first position the mat-
ing workpieces flush under the adjust-
able guide fingers. Then secure them
by tightening the clamp bars. Space
the fingers as desired and lock them in
place. The fingers guide the router,
which is fitted with a guide bushing, to

cut the joint. The pins and half-pins are
formed with a straight cutter while fol-
lowing the angled guide fingers. Make
the tails by following the sguare-end
fingers using a dovetail cutter,

The model shown MNo. TD-514
($155), has a width capacity of 12 in
and can accept a ¥-in.-thick pin piece
and a tailpiece up to 1 in. thick. A 24-
in_-capacity model is also available: No.
TD-514L ($288). The 24-in. model
comes with a ¥-in. dovetail cutter.

Leigh dovetail jigs are available
through many mail-order woodwaork-
ing supply houses. For the address of a
dealer near you. contact Leigh Indus-
tries Ltd., Box 4646, Quesnel. B.C,
Canada V2] 3J8.—Rosario Capotosto

WOODWORKING MACHINES

5 in 1 Combination

WITH ELECTRIC MOTOR WHIGH
DEVELOPS 3 HP.

+34" LATHE

=10" TABLE Saw

* 11%" DISC SANDER

= 16" VERTICAL
DRILL PRESS

L] HORIZONTAL

" The only machine built with

- A ALL CAST IROM TABLES

B. HEAVY DUTY DESIGMN

C. DEVELOPS 3 HP MOTOR

D. BUILT AS AN INDUSTRIAL
MACHINE

ONE PLACE FORALL YOUR NEEDS . . .

CALL MOW!!! FOR FREE GIFT
Toll Free (1-800) 421-2467
IN CALIFORNIA CALL COLLECT [213) 5490761
O WiSA [l MASTERCARD 1 MOMEY ORDER

PLANT:
MASTER WOODCRAFT CO.
600 SPRUCE LAKE DRIVE - P.O. BOX G2
* HARBOR CITY, CA 90710
A Republc-Lagun Group)
Dealership Available I
-----—--_ﬁﬂ-----

Geodesic Home

Kits.

Affordable. Highly Efficient.
Ready to Assemble.

A Monterey Dome s the home for all seasons.
and climates. & home that is easy 1o afford and
simple 10 build. Save up o 6% on batlding costs
and 50r% on utilifies,

Engineered in kit form for the nosce. first time
buitder. Ready to assemble with all parts precut,
predrilled, color coded and lightweight.

Available in sizes from under 700 to ouer 3500
sqpuare leet wath unlimeted floor plan kdeas Prices
start al $3995.

Send today for Monierey Domes 100 page
color Catalog & Plans Book of affordabile kit
homes. $6.00,

O Yes, | wani to begin my Monierey Domes experi-

I ence. Please asend my 100 page copy ol Monterey

M-Cﬂ-hulmﬂm Encloasd ks $5.00.
O Also, plesse send me the Monierey Domes Basic

Y
H
i
&

l Send to: MONTEREY DIOMES

P

I 1760 Chicago Ave.
Riverside, Calif. 92517 I

l Far Visa or MasterCand orders call S00-3321-2244 I

I Calif. call Bld-336-3455)
l L——I—'—r——————d
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Remove top slide bar to position guide fin-
gers: tighten using a hex-key wrench. Note .
2 %3 support bar clamped to workbench. side using a dovetall cutter,

POPULAR MECHANICS = MAY |584



6 Shop Ideas

From PM Readers

1 Low-cost shelves

Here's a simple way to add shelving to
your workshop, garage, office or pan-
try. The shelves are designed for low
cost and ease of fit. But they also have
some real advantages over convention-
al support systems.

The suspending flange strengthens
the entire length of the shelf, in the
same way that an angle section is stron-
ger than a flat. The suspending flange
also protects the wall from damage
when awkward loads are shelved. And
heavy loading actually increases the
shelf contact with the wall, instead of
causing the shelf to sag away from the
wall, as with most other supporting
methods.

It’s important to use only plywood for
the wall flange. I've bought inexpen-
sive off-cut strips from my lumberyard.
The shelf must be both glued and
nailed {or screwed) to the wall flange.
Use wood glue and generous-sized
common nails, after boring pilot
holes.

The table gives suggested widths
and thicknesses for the shelves and
wall flanges. You can vary the dimen-

= WALL

gw - FLANGE

.|. + -T-- JHJ- I.Tl'
3 2127

THICKMESS "'T"

=[=]]2

ADJUSTABLE
SHELF

\+{~..TH|1:KNE55 i

gions to suit the scrap material you
hawve.

As with all shelving, make certain
that the wall fastener is secure. For
larger shelves fixed to wall studs, use
two screws per stud, one above the oth-
er. For brick or concrete block walls,
space the screws along the top edge of
the wall flange at about 12-in. intervals.
Finally, be careful not to overload the
shelves — Kenneth Wells

T Sl T A T S e
t t top screws at
12-in. ﬁmﬁs when fastening the shelf
flange to a brick wall |above).

£ Bag holder

Tongue-and-groove frames interlock on
this garbage bag holder to grip the
open bag firmly. The interlocking grip
is formed by ripping oak flooring
boards lengthwise in halves and mat-
ing the tongue-and-groove edges.

Cut the four upper frame membears
and join them with glue and 6d nails.
Make sure the three tongued surfaces
are on the same horizontal plane. Cut
the three grooved lower frame mem-
bers to size and assemble them with
glue and 6d nails, making sure the top
grooved surfaces are even.

The lower frame members are sup-
ported by plywood sides secured to
braced supporting arms. Cut the verti-
cal wall standards, plywood sides, sup-
port arms and braces. Both ends of the
braces are mitered 45°. Cut Y-in -deep
dadoes in the wall standards and set

(Please turm to 0 226

224

I

This garbage bag holder. mounted out of
the way on the side of a cupboard. holds an

opén bag ready to recelve refuse. A plastic
cup screwed to the wall holds bag ties.

POPULAR MECHANICS « MAY 1984
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6 SHOP IDEAS FROM READERS

{Continued from page 224)

them aside, then secure the plywood
gides to the lower frame members and
to the support arms with “-in., No. 6
flathead wood screws. Fasten the sup-

port arms to the wall standards with
glue and 2%-in., No. 10 flathead
screws. Secure the support braces to
the support arms and wall standards

with glue and 6d nails. When you
attach the upper frame to the vertical
wall standard, make sure the tongues
fit the grooves. We fastened the holder
to a cupboard with 3-in. carriage bolts
and nuts.—F. Douglas Parker

3 Resaw jig

To double the covering capacity of ¥4 =
3 in.-wide cedar paneling, | developed
this jig to resaw the stock. [ did the
work on a radial-arm saw. However,
this jig works equally well on table and
band saws.

The throat members are of 1%%-in.-
thick material. There 15 no depth limit
within reason for band saws, but for
radial-arm and table saws, limit depth
to the blade capacity minus ' in. | cut
the back throat member from a 2=4.
The fromt throat member is a 2% 4
ripped to 2% in. wide. It has two slots
bored and chiseled to receive aeye-
baolts

Make the jig as long as your saw
table can accommodate. Size the ply-
wood piece so it's flush with the table
edge The plywood serves as a means
of fastening the jig securely to the saw
table with C-clamps

Cut two adjustment blocks. Use a
drill and sabre saw to make slots for the
threaded ends of the eyebolts. Position
the eyebolts in their slots and assemble
the front throat member to the plywood

= = A 1. s
The resaw Jig helps rip pieces to a specified
width on a radial saw. A helper retrieves cut

pieces. Scrap plywood, not visible under the
Jig. is used to protect the table.

base with glue and four 1%:-in. No. 10
flathead wood screws. Attach the back
throat member to one end of the adjust-
ment blocks with glue and screws. Run
the threaded end of the eyebolts
through the slots in the adjustment
blocks, then add washers and wing-
nuts.

To use the jig, first adjust the throat
so the stock slides through snugly but
freely. Center the space between throat

Te12 o 234"
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members on the saw blade and secure
the jig with C-clamps. Test the cut for
accuracy and readjust if needed. Feed
stock at a uniformly slow rate so that
you achieve an attractive resaw pattern
and you avoid jamming the saw.
—Ken Brooks

4 Miterbox guides

box on both sides of the saw helps gulde it.

Twao sections of angle iron fastened to
the top of a miterbox can keep the saw
at the appropriate angle to the work-
piece. Fasten angla iron sections at the
45° slot spaced apart slightly more than
the width of the saw blade. You can
also use a pair of guides at the 90°
slot.—Ken FParterson

2b

J

5 Saw platform

A miter box will hold small wood pieces so
you can cut them with a sabre saw.

Use your miterbox as a platform to sup-
port small pieces of wood while you're
cutting them with a sabre saw. The
cabre saw blade won't strike the bot-
tom of the miterbox and the sides are
close enough to support even very thin
wood pieces while you're cutting
them.— Ken Pafterson

6 Miterbox holder

Iron attached to the bottom of a

An angle
milter box Is held In a vise to secure the box.

A section of heavy angle iron fastened
to the bottom of a miterbox can make
the box much easier 1o use. The angle
iron, cut to the length of the miterbox,
should be clamped in a shop vise. The
box will remain stationary, leaving both
hands free to manipulate the work and
to make the cut.—Ken Patterson
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Tufoil

YOU’VE HEARD ABOUTIT. ..
YOU'VE READ ABOUT IT.../T WORKS!

Easier Starting, Fewer 0il and Filter Changes, Better
FuelEconomy, Better Performance, and LongerEngine Life.

For more than 20 years lubrication experts have been wrestling with the problem of
finding a way to combine PTFE, commonly known as Teflon® or Fluon®, with motor oil
to reduce friction. Finally a breakthrough was achieved. The result was a product that
is changing the way people think about lubrication — TUFOIL® for ENGINES. TUFOIL®,
added to your favorite motor oil is better at reducing wear, increasing power,
improving fuel economy, and enhancing overall performance than any engine
lubricant you can buy. Much better!

Furthermore, TUFOIL* will improve the efficiency and performance of standard
transmissions and differentials by reducing their internal friction. |
At the suggested list price of $12.95, a little TUFOIL* goes a long way and pays for
itself many times over. Next time you change your oil, really change it! Add TUFOIL*.

Users everywhere praise TUFOIL — you will, too!
“There are lots of slick oils on the market but we've found one that does what it promises . . . TUFDIL works,

It stayed In dispersion and cut the fuel bill 10%."

il Popular Mechanics Magazine. January 1982
“When | first heard of TUFOIL | was skeptical. So many products promise much more than they deliver,
L-Iuwn:'irr_.t after [an}hﬂﬂ my own tests and anaiyzing them myself, | was surprised at the results. TUFQIL

pes all it promises
: Robert Peppin, 1982 NAPA/NIASE Machanic of the Year

“Lubrication engineer Franklin Reick succeeded where everyone else had failed. . . TUFDIL is a unique,
difterent, but sate kind of Teflon/oil additive.”
Motor Age Magazine, April, 1982

Chart Shows _.._how TUFOIL improves and maintains high performance levels in new cars and helps
restore older cars to their best performance level

A. Performance level of Black and Grey cars
when new. B. Improvement in perfarmance

E C o] as both cars break in. G. Further improve-
x . ment of Black car's performance when TUFOIL -| BFLOz | 237Liber)
4 A B i5 added. D, Reqular use of TUFQIL in Black q
= car significantly slows deciine in perfor- N
E p k mance through age and mileage. E. Decline
E 1 in performance of Grey car with age and
L F p ¥
E %Jgg e.wﬂggutti usaE3 of TUFOIL. fF. When
i5 added to Grey car, performance
G_TIME/ODOMETER MILES dramatically improves.
n------------nw-----w‘----qv———————————ﬁl‘—---------'-'1
S Satisfaction Guaranteed !
How TUFOIL Works c c !

TUFOIL coats all the moving parts of engines with micro- Tec , Ing, or Your Money Back
?A"éki&‘f@%‘?ﬁﬁ!ﬁ'ﬁﬁfﬁ.ﬁ& Fﬁié{iﬁé‘éﬁ‘#‘?.‘é‘if‘éﬁ S bevsaa e | el os ARSI Son 39 e otk o
g urol e porrrepuicener S
repel each other so that they remain in dispersion. This Please ship botties of Tuloil® atihe special price of $3.99 per 8oz,

r : : A battle. (Mass. residonts add 5% sales tax ) Case ind gallon quantifies
dispersion serves two very important values. One, it prevents available on request

i
i
i
suspended in crankcase oil ready to replace any particles :

the particles from forming clumps which can clog oil lines gnciosed is my0 Ghek for § {1 Maney order for § !
and oil filters. Two, it keeps surplus PTFE particles Chiros 1 poy O Muslaaid B Vise + L Amocer s |
dislodged from metal surfaces by the action of the engine's AeEupt g L
moving ﬂarts. This is accomplished by means of a chemical 3. Plessit nee s sckariratn [ veit-niouking ssapnd sqwioed s
agent which causes the dispersed particles to seek out and NCIO8E].
continually coat metal surfaces as they become exposed. CRC Technology, Inc. B0 Paul Revere Terrace, Taunton, MA 02780
Mame Tai: 1
[ )
TUFDIL is Peg. TM af Flucramics. In 'US Palents Mo 3033656 412740, B | OGTESS i
Teflon is Reg. TM of Dupont 4204173 Other LL5. and inl']. Pabents Pending il Glate Zip |
=

Fluon s Reg TM ol ICE Americas, inc
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I-_F;—______—-i 2 PERSONAL
| N & SURVIVAL crmes
| FUNCTION || [P2R il et BT s b ~ AMAZING =~
I Al RSSO I SCIENTIFIC and ELECTRONIC
X~ DEVICES _1—
I | PHASER shockwave and invisible FORCE FIELD genera-
| | tors. LASERS lor weapons, culting, Burring, cloud wiitng,
hotograghy and special effects. NUCLEAR particle acoel-
| | erators and datectors, PLASMA, 10N, HIGH VOLTAGE,
HIGH FREQUENCY TESLA COILS and LIGHTHING gan-
I I prabors. TRANSMITTERS and CONTROL devices tor se-
curity, telephanes, intrusion detection, nature fistening,
PLUS PLUS INFRASONIGS, ULTRASONICS, ENERGY,
I I S d. CHEMICAL and PERSOMAL PROTECTION and SAFETY
I I SCAMP .TH.I'N'EL LER mSﬁSEND $1 Yor cataiog of plans, kits and complst-
Hauoiuﬂﬂ"“'}'f_ All Fiberglass - Lightweight INFORMATION UNLIMITED, INC.
I U.s made © I Scamp 13 & 16" & 19" Sth Wheel P.O. Box 716, Dept. M8
e tor a Toll Free 1-800-346-4962 Amherst N. H. 03031
| road MO nyone ) | Minn. Only 1-800-432-3749 —
I \rehll.‘?'&_a 3 Py I or e for lred color !:lrr'n:hl.:rr
I can ride. I Box 2. Backas, Mn 56435 B
| R 0 g, T Sbastes ! ' M Use Our Products & Save
| components for transporting. Sell Our Products and Earn
* Dependable 50cc Tecumseh enir’ne I 2 Pe. Mechanics Tool AMIFM Sterec Cassette In dash 2 Ton Come-A-Long
| delivers approx. 125 MPG at 20 MPH | Chest 36" high on wheels. wiadjustable shafts ltem #5030 $6.00
Faclory warranted at over 16,000 hop, 2 shalves ltem #20020 £19.50
I Tecumseh Searvice Centers inthe LS I on bottom. ) .
and Canada. $33.00 _W
I = Steal basket carries light loads I ftem ¥52020
I Only $395.00 plus UPS {Basket optional) I
I To order or for free color brochure call: I
I Lﬂuﬂmﬁ;;ﬂ&%ﬁ’fﬁ;nﬁ -] m.:.“ e i s vl By de Taasa Vo Gl
Or write: SUMMIT PRODUCTS, DEPT. | | e W Rl L
| 1800 Center Park Road | el 7 A S oo s i ey | e Fn e o —
| P.O. Box 2555 ||| ™ STt e | e B e
l = men::r:_ MNebraska 68502 I :: o e =-="_:;ﬂ= e N 01 &
heck, Mon rider, VISA, MASTERCARD immacy “'lnn;. vk
L . __ Or AMERICAN EXPRESS me T Thet e K i R b
W e S e G P - T i e s
o | wiremanrimismtioel g A, am
T O i' — A wa T g g 1
he Quality w= IRREEGAEEE o, | =3 RIS 4
] T LCD O Py P Wi pan afewich 1.
- Inlr L nmpE L N ] =] ik | 17
Alternative to - s e i R i
High-Cost o ‘Em'wa;;.'._._.'.: “tncs HE | ww mpw s b -
Ig T vk P o e W e bt e, da e
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Inflatable - = | B IELEREREEERL B
- it aseflaniar. sce cuters, Bnamas’s plecs o
Boats! - e SRR e | B (RS
diS! = RADIOS, PORTABLE TAPE RECORDERS, E i ks et e in
k. | TIT3 Ak Dughal i Mo it L0 et wais | 118 N In;—-rﬂﬁ-*i?- ;
R et iR e el 2
Pamiprores. -..-.-‘mu.ﬂ""" LT ] & 4 o, clhew am— L
- e T i
- R R | 2 _gé‘::... =
o BRI s e | G ISR -
- - iz
oo l-qmuw-::“w.-— e -
unn :lwﬂhau e i i
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Why pay $600, $1000 or more for an inflatable P e nm: Baszs 7l
boal? Sea Eagle inflatable boats last for years, e A TAPE SPECIALS e
go almost anywhere and cost as lite as $110 BN 0N 8040 Conmt Sk T | S a2
Fighing piatiorm, motor runabout, river raft, camp SR Pl T 1 i Vs Bl Faps ] iore .
boat, yacht fender and now a frus speedboat! Tt L — -1
Lakes. méers, ponds, bays and oceans i :I'L-m_rrdqmm wam -
Sea Eagles give you real value for your money! - i%n- e —_— ]
AR SRR O P S =1 Ei-ﬂ“m:.* : E st b prapeiel in Rl e e i by ek fraighe crbect.
Sed Eagle, Dept. PM4SE, i
St. James, NY 11780 : No Personal or Company Checks The Wholesale Outlet
FREE 32-page color catalog! Many moro flems loa mameracs ta memion. Send mmm::“ ﬁmu: i Eg;m
Or telephone: 516-724-8900 g o g ik Bk Bt vy, ew 2208
8:30 AM-4:30 PM, Mon.-Fri, EST gyl oy s P Monday thru Friday 10 am — 6 pm
and handiing, Manay order of cashiers check only Ohrstae: Eenely Fowi Sein o fhy-Nair B sfew spplicaliy)
eSS E Ml merchandise tully guaranioed. Frioes are subject fo change without nofice.
il | =l Tl — We are nof responsible for fypographical ermovs
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COMING NEXT MONTH

SUPERSONIC JUMP JETS
New 1,500-mph jump jets will be able
to take off and land on a tennis court.

- = e
TSKa L L
» - o4

- _""" =/
COMPUTER CROOKS
Electronic crime is rising along with ownership of
personal computers. Here's how we’ll catch
Bonnies and Clydes of the computer.

CAMPING: GO LIGHTLY
The newest gear takes as much as 15 pounds off
your back so you can pack it on the trail in comfort.

LAST CHANCE: SHUTTLE CONTEST
Send us your space experiment. The winner will
see the Space Shuttle blast off with his experiment.

NEW AUTOMATIC TRANSMISSION
Constantly variable transmission (CVT) debuts
on the front-drive Fiat. PM tells how it is to drive.

FOUR COOL SUMMER SHELTERS
Escape the sun in one of our yard structures: a
gazebo, an arbor, a trellis or a garden sheiter.

HOW TO WAINSCOT A WALL
You can add a classic wainscoting to any room with
our step-by-step instructions and photographs.

A DECK YOU CAN PUT ANYWHERE
Spend the summer on PM’s freestanding redwood
deck. It can be built anywhere in your yard.

WORK WONDERS WITH TILE
Add beauty and color to your home with three
kinds of tile: quarry, wood parquet and ceramic.

GROW A GENETIC GARDEN
Experts from the New York Botanical Gardens show

you how to do a simple genetic experiment.

POPULAR MECHAMNICS « WAY 1984
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SWISS ARMY TYPE KNIFE

r‘- Ail punposs wondar knife. Red
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taamdie. Siurdy suryival knede
walh 17 Stainlnss Sissl
Blactds o
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' ¥ - y Guarantesd
"r'a: 'h.h_;p  Jes
I\ z

Weatbury Saes B0, Bos 434, 373 Magle Ave
1 Westhury, N, Y. 11550 Depl E-5-4 J

-

4, ONE-MAN Sawmill |
! The Only ONE-MAN
PORTABLE SAWMILL

Of Its Kind in The World

Dot bel infiated lumbar prces stop your imporant building
propecis. Tha Sawmill gons rght to the bhees and urns ol
smoath, tree-cul lumibear i DGEIHI'IB"S pel aucalbem re-
sulis. Just ona man [ng crew needed) can Basidy cul anough
on weskends 1o save hundreds of dollars over high lum-
beryard prices. Usa gs [itthe as 25 horsepower Factory-direci
salling keeps price low, and convensent lima paymants may
be arrarged

Rush coupon foday for Fres Bookletl “"MHow To Saw

Plosis senad Free Bawkler with full devaili. Mo sbligatran.j
and me padriman i3 3o Sal] e - 1

ﬁ Fray-Belsaw Co , 0367 Fied Bidg _ Kansas Gy, MOSe1ny |

Mama

ihdcrmss

City-Slate Zip

Hundreds of items atl discoun! prices!
Cur biggest sale aver, Prices slashed
on many of our finest gquartz move-
ments, pendulum wunits, tools, Kits,
dials, hardware and much mora, Call
or writa for your FREE SALE
CATALOG today!

Dept. PM54 “
= Box 542
JKIT Lake Geneva, wi 53147

ADORESS

Ty STATE ZIF

You may inglude 50c lor tirsl class dalivary _J

£89



BUILD YOUR OWN
PONTOON BOAT...

T ema

AND SAVE $1000 OR MORE
WITH EASY TO ASSEMBLE KITS.

= Economical, safe and practically Indes-
tructible. ideal for family parties, fishing
or Swimming.

= 4 models to choose from. 17,' 207, 21" and

24" lengths.

thane foam filled. Retains bouyancy even
If punctured. Highly resistant to abrasion
and impact,

= Ponloons are maintenance free, colorfast
—naver needs painting,

* Assembly requires no speclal tools or
equipment. Takes only 12 to 18 hours to
complate.

= All kit components are of galvanized stesl
or marine grade aluminum.

* Kit contgins pontoons, frame, motor
mount, halm station, steering, railing and
hardware.

= Sand §2.00 for complete information.

CALL TOLL FREE
1-800-351-1363
In Texas call: 815-643-2517
ROTOCAST FLOTATION PRODUCTS
P.O. BOX 1058, DEPT. PM
BROWNWOOD, TEXAS 76801

SAVE MONEY!

BUY
SURPLUS

1/4-HP, 1725-RPM,
REVERSIBLE, 115-VAC MOTOR

omew 919.95

[T

* (TIM 18-104Y - - G, §. motor, Sl phatm

el rol.  duly, S-ompa . rewsrsble
mrmalty protected. R ble (R e

polley for 3/0° voheh. Sheh dos. T1F

= Use [ moderats Pargue Sopl kel Uk

m fees blewwrs, apeed redecen, twh
gt wH. SHaw 9 8w BT

MBS Y PALTEED
EL-g TR

Send 1
SURPLUS CENTER T
Telephone Orders §02-474-4366 ~ B2
Dept. PM-054 Lincoln, NE 68501

)

LATHES ¥ TOr 157
MABLLS, DRILL PRESSES
CRINDERS. . LATHL
CATALOG $1.00 Preisinn
Toals. Inch or Melric
| Adaminem; Brass, Shewl
- all . imall Sorews,
tapa, drilh, Saws, Collet
o TOOR CATALCH, §1.00
+  CANPBELL TOOLS 0O
BRING pl iy 21000 Ssdms Rowsd
ulr'rum_?nmwh:. el k55
BURING, DRVIDING i

230

= Polyethylene pontoon sections are wre-| |

| SDmﬂLtnms it’s helpful to break a file
and use a smaller section for some
special application in your workshop.
You can save old files to use in a jigsaw
for power filing or to do heavy metal
cutting.
Since files are brittle, they may break
erratically if simply struck sharply with
a hammer. There is also the chance that

bits of shattered metal could fly about
and cause injury.

FM reader 5.A. DeBonny suggested
this three-step technique for breaking a

file safely—and precisely on the
mark:

1. Usa the corner of a grinding
wheel to form a shallow notch where
you want the file to sever. This creates
an area of weakness in the metal, thus
facilitating a cleaner break.

2. Grip the file firmly in a vise, mak-
ing sure that the groove is aligned with
the top of the vise jaws.

3. Wrap and tape a piece of cloth
over the exposed section of the file to
catch all metal particles. Strike sharply
with 8 hammer on the protruding por-
tion of the file as shown. This will cre-
ate the maximum pressure at the
desired breaking point and the file will
break cleanly.

Although this method is the safest
that we have used, you should still
wear goggles.—Rosaro Capotosto

Place a cloth over the part to be struck to

catch the fragments and prevent injury.
POPULAR MECHANICS = MAY 984



ELECTRIC AUXILIARY
Lawn Mower Starter

-m.,-aan;"aw Siratren, Wit

o, S, Pafriced v Gt (¥

T R PLILL RECOIL DNLY | inyiply =
pand rreui et g Ry s S '-'H'l"a
2 5 smp miscivc ded weth 18- chuch. B
RN G ST Theh R |:"'||""4 Ll
Bl 7 00 pomtmge o serd B2 00 | il unclabss
et G Bl L T T e
Beges Swarion end Sesm sowe qpf:f
Gies. Bl chich o Py (408 N

JOSUCO

WOTE. MARY 5T,  VALDOSTA, LA IME01

BARTLETT
FLYING SAOCER-
& Ultra light hovercraft
powered by ordinary
lawn mower engine-easy
to build-fun to fly-com-

i M, plete plans, kit brochure
. and supply sturces §6.00-
. Money Back Guarantee
T-eiRg write:
HERE BARTLETT

P.0. BOX 158-M
SILYERDALE, WA BEI&3

BUILD YOUR OWN
ROCKET MOTORS!

* 40 POUNDS THRUST!
* FIFTY CENTS EACH!
* BUILD A DOZEN IN AN EVENING!

b
(]

Wi o g Brachury T naed

Il WG SAMFLE o 5e s hat VL CNE
MK TOUREELF i mmarins yau Tl el wramd the e
Sendd 5200 to
P4 &, THE TELEFLITE CORPORATION,
11820 Kiaching 52 Buneymaad. Calil 32288

25% More Power
2-4 MPG Better
Performer Manifnlds

Matching Camshafts

|-.'Iz'x'!mn|4.' ”;."” !njn'rrun

BULD THS
nL'-” I'-ub.r S1ul-

U1 Coral Circle, Thepl. 1"
Send 52 for catalog: ¥l Scgusde. UA Si245

DOMAE

Bandsawing —_
Tabie sawmg —

- & Shaping
at a price that's
easy lo swing!

EMCOSTAR-ZOOO

A versatile machine for loday's home craftsman,
The space sawng EMCOSTAR-2000 gves flawless praci-
sa0m, and {:haﬂqﬁl:l\'l':‘f from operations 1S 85 simple &8 re-
pﬂllrlnﬂlr\-% the drive ball to the proper pulley
EMCOSTAR-2000 acditicnal capabilitees iciude wood-
Iurrrln? siol martising, ball sanding and horizantal boring,
all periormed wilth the level of accuracy you'd sxpect from
individual 10018 costing mawch more!
At EMCO MAIER wo ve bsen designing woodworking aguip-
ment lor over 35 years. We'na proud of the naw Sddimson B ouwr
woodwarking family. and we think youll be also

Call or write today 1_01)0).521-8289 -

for FREE catalog.
s In Ohio 614/445-8382 Auntsmaled Mes sage Contad —Evaimg Hours

emco*usnw Dept. PM-545 » 2080 Fairwood Ave.

P.0. Box 07795 = Columbus, Ohio 43207

OPTER
w EASY TO FLY—IEXFENSNE TO MALDI

® Camas ona person-plus
M‘"‘;,-t Siingsa Rani- I RSl
__.-' o Upps low-cosd sl

PLANS—comphetaly ilusiraied; 58.00

Tha HELICOPTER HOBEYBODK s
Inciudes Plans hor building
B [HEIDN - engeng - DowerRd BOTH ABOWE BOOKS
lrivl-.'an-mr (g | $8.00 only §14.00
P,.0. Box 16488

"‘E"Q"’” Baltimore, MD 21217

This is all
you wear

All-in-Ear Aid - Save $200+
Improve yvour hearing! Name brand
aid helps vou understand words you
miss. If you hear but don’t understand.
this ad :nmphllr_-\ the sounds vou need.
Enjov comfortable. attractive aid in your
own home. FREE 30-dayv home trial.
We promise no salesmen! Write today
for free catalog! J & M, Dept. 132-D,
329 N. Third Street, DeKalb, 11. 60115
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...your answers for completing nearly
any home concrete construction

nr repalr prn}ect
cando it with

QUIKRETE from m.“KRETE

...at your hardware, buliding
supply or home center.

You can sel posits, complete sleps,
sidewalks, walls, patios, other
projects with tree lolders. Tools and
supplies needed are listed with

YOU

complete instructions.

Blelalels

Repair broken concrele, plug
leaks in walls, sel bolts, anchor
railings. Free instruction sheels.

Il -




showroom: 60 MAIN ST.
DOBBS FERRY; NY.10522
Order Address: 30 MAIN ST.
IRVINGTON, N.Y.10533
Telephone:(914) 591-8291

SEND FOR OUR CATALOG $3°° FreewitomoER
VISIT OUR LARGE SHOWROOMS

5™ 15 THANNIVERSARY SPECIALS

TRANSA-CHEK
(Metal Base ) or specify
GRANIT-CHEK®
|Granite Base) Dial Comparator
Stands with Dial Indicator (1 “rangs]
Ligt % 100.00 Your Cost: § 59.50

" i B deliverad |
Farnous B Digl Indicator
MITUTOYO & Bet. — On/OFF switch
[had Calipers with Case powerful base
J0 T " modal or metric,—specity with 1"ranga
List: $56,00 Now $40.00 deliverad | DO indicator
i s 29 Pisce HES
delivered | 1" — 172~ Deill
et in Matal Index
only $25.00 or
2for $40.00
delivered |

" Deloxe Micrometer
'mlh wood case; (01"
graduations, lm:l: ratchat, 5 Piece Screw Extractor Set with Casa
Carbide tipped only $ 26,00  Chrome \Vanadium Steel. Mads in U5,
2 for 540.00 delivered | $7.00 or 21or § 12.00 deliversd |

y 4 i
B o : B
% a
“

HEW YORK RESIDENTS ADD TAX ALLPRICES FOR DELIVERY IN CONTINENTAL LLS.A.

FACTORY DIRECT

AIR BEDS FROM $19.95

IT'S TIME YOU TRIED SLEEPING ON

AlR. LT E

: 's'h'ﬁp?ﬂ"riﬁ 'B"F PHONE
1-805-966-7187

Welveleen

B AR PLIMP | #

ST RSHINE | -
8168 State 5t.. Dept. EDEI&.
Santa Barbara, CA 93101

America’s Premiom Direct Masl Hou

BLAUPUNKT CAR AUDIO

at Prices thal are unbeatable

the Richmond

PLUS
® Hirschman Antennas, Isophon Loudspeakers
® Becker, Sanvo & Mitsubishi Car Radios
Unﬂn & Theft Guard Alarm Systems
rything in Car Stereo & Mobile Sound Systems
Alse—Maraniz & UHER Tape Reconders
Call Toll Free
outside CALIF. 800-423-2075
in CALIF. BDO-227-9511

WALTER ODEMER CO. IN'I:
1516 W. MAGNOLIA BLVD,, BURBANK, CA

Rocking Horse Plan

0

Build this all-time favorite, Size 25 x 36. Full-
size plan & sccessories kit available. Kit con-
Hlnt vinyl & foam for padded seat, fur fabric
for mana & tail, ri & vln-,rl for bridla,

Eﬂgﬁﬁ . 56. n’tlloga %1.00.
BECESSOTIES ON
ARMOR Pnyub .

| P.O.Box 280, Dept. C, Deer Park NY 11728

FISHERMAN'S

FILLET KENIFE
Razor sharp. Bexible, surgical
sted] blade. Custom crafied
comiort grip hand le for betger
cantrol, Triple riveted, full
IR

tnng  eonstrc Cormess

with o durable, waterproof,
bl o shaeat b Full Lifetime
goarpniee. For the fisherman
{ass Rond %14 55 |_l||_|-.
$2 00 for shipping and ham
dling 1o

FRAMELIN JAMES €0, INC

DEFT. A-5
P00, Box 28043
DALLAS, TX 75848

WLk

SAVE up to 90%

GOVT. SURPLUS

Surplus 36 oftdr Bldgding gamcel
fdusirial, mig = maring_ ainczalt
aubs, hardware & must Tor hatby
I51, mechamc, handyman, ouldoors
man. Qut 38 &nnual Cataiog
- T Send 51 today (deductible om
0,_‘.. Faal onder of 310 or mang)
~m~= AIRBORNE !IlE! ¢0.
- 8501 Sieker Or . PREGE
» F.0. B ITET. Luhﬁ IZ-"p CASOFsa
Lo
AgOress
Cily
Staka Jip

=
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Build Your Own SANDBLASTER

Barni e n 83 00 pare Rins mweowreg ronl o e S gD paetL Birrn souepesert
w o et wrlan T e portales e e e s paeri o e 0 one e
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o el o orspdeteey el
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K Learn how to MAKE MONEY

“in DRAFTING

Triin @l Mome in
mm

e show pou

wh-fl!n ﬁ»-uuu: Mo anlmnman will cali. |

LEARM DRAFTIHNG AT HOME! |

S e N

IIM Mo previous sxperi- |
m—uunem-u i I

I
|l— L1 T 1
g1

mausmnmmﬂr DRAFTING, Degl PR,
4400 Camgus Dr.. Nawporl Bamch, A R26EH

L:

'NON-
'\GUNS!

Thaui @ 16 Trag PRSI ] SR ol o g
I-ﬂnjl sparrl CAMROT CHAMBIN DM P RIAL
R URTTION W ! '-n.* i Rata ok, Ve g
| g same on wum ilgeras. CAM BE DUBARAEMBLED. G
X ziepd vand vk &N r I-ll-'a ludly hparmiet ':.]u-
llda-lﬂ'-l ':‘ #u-l HONEY BACE GRRRANTIL G 'nr
PRk ot ervet i gl iwimes) Sy
Mt wheaT, us GOV 4% AUFTOMATIC. COSU-41-30 .5‘5 e

Toi m.LEE"I'I:II‘I ARMSOURY. e,

400 cid Chrysler! Gets 79.8 MPG
instalied on Ford % fon pckup fopped B0
MPG, Ray Covey does ol with hes Vapor G
+ bureior. Learn 1o buld your awn hgh mileage
carbuneton too. Send 20¢ stama 10

H & A INDUSTRIES
i ROUTE 2, Box 35-E PW,
Bowling Green, MO 83134

SELF-CLEAN GUTTER
Eliminate guiter miinlenance - cover them
with our patented solid covers, Water llows
down over the cover's bent edge and into the
puttor, while beaves and other dobris o over the
waljge. Write Lo

Ihex Mig.
Box 188, Centuck Station,
Yonkers, N.Y. 10710

DFFER EXPIRES MAY 315t

mﬁ#ﬂn'ﬁ " .‘“5.’; Mnnl-ﬂl’l!lnﬂ-
12-Teal Set. G0 cost 795 now

t4-Toal 580 G zoit *120™ now 'll‘
Save Even More, Both Sets now .
Two '38 Sety Lemited Timed L

Mengy Rack Gunandes Add T ol thaopng
Tewma pecers a8d 5w bax Eeporl orders add W
IIS. mmrﬂm ﬂ-u

Vi Caarmgar lf 1 Teuas THIS

o e

{ learn ACCOUNTING al home

Lawsn ;u-t taremnn i Actsuntion, [iuel JRED
FREE

CA

Tex Aslurns. Gand Aor Rl
N;EMT'IHE CAREER KIT.” g

-FREE |-800-228-2028/ cor. e

{Excapd ia Mebragks call (407 5T1-4000,Exd. 350)
CEALL BMTINEE vt otk s £ B b 0 iy
D0 | 7 oomrn 0 wei B casi, e pdSgatae, Wa sabmman wid ca i
WONTH RMTNRCEM BCNDE, 37 ACCEgwTemy, Dapl “l
Wi A i, iy i = S4TN] gy G I--w"'hn-h n-l'm

¥ duly bail Bearing pump. All metal, rust-
proof Type XEB. Stainless shalt. Use La HP ar
larger, | HP 1,200 GPH 60° high or 3,000
GPH 75" well, 5200 GPH max.. 14" in;
1* oul. Belt or direct drive. 324 55
Type P won'l rust or clog. Bronze bear-
- ing. To 2,400 GPH_ 1" im; 34" oul. §17.95
Guarantee.

ADO 52 psigs & hiding. Meney Back
LABAWCO, 80 Hwy 306, Belle Mead. M. 08502

BASEMENT TQILET
FLUSHES UP To Sewer or §

No Digging Up Fioors—Installs Easy,
Write McPherson, Inc.,

Box 15133

16
Tampa, Florida 33684

HEARING AIDS

SAVE
All-in-the-Ear Aid will help
\- ou hear and understand!

ry 30 days before you buy!
Mo salesman. Free catalog!
RHODES. Depl. 132-Y, Brookpoerl. ILL 52910

FREE CATALOG!

H'.']ulsizn'u:hn!.}I How-To, l"Im:trl:rniLb.
ICompuler, Aviation, and hulumulwv

i
'l'“['k" Over 700 titles. I
| TAB BOOKS Inc. g, EWIS-S0AR §
l PO, Box 40,  Blue Ridge Summit, PA 17214 |

PRINTYOUROWN . -

Cards; sliBanady By Hopos
ichearlsing, hahials, ickots; 051
CRTES | ENNOUNCEmants - gresing

!'.lrl'-nsl!-"ﬂ\' prayes Earda; lage,
ede. Bave man

Oty @ Priv hd'“

e 5 y vyl irecl
b 'figlm., Emhrl-ﬁhudnn:
Algo raised Flultna:ll engiaving
Hawm homs 3hop i 10 e
Sand 51 00 for calaiog

Kelsey Pressss, Depl BABE. Marden, CT D6420

- .

At Last 8 Now Amaringly Simpls
GAS TURBINE

JET ENGINE

Wulid fram ll-l II Ful I-lrw =,
. 18 Ibw.

Funlt i.uﬂ'!m or -
20 H.P, idaal

-nlnd-d hobbylata, -i.ud-nu. meinntihe lnf i ugtrbs
&l arty classes. Maks on B° matal eutiin rll!u it milllsg
llhﬂlmnm For wee on small el CANE,
| wips samambly ll'-'"'_ wl E'-IHFII llr|'l-|I|'|lI|:||||r

HII- -bl ﬂl'fllll and ph ““lﬁj#gl '&*'

SAVOY SCIENTIFIC

.i.-

GREAT SAUSAGE RECIPES

227 page ilustrated book explaine sausage making
plus mﬁcunngand smoking of maat, fowl and

fish, 100 recipss. We now have Low Salt
Seasonings. Free equipmeni and supply catalog
has mare infarmation.

The SAUSAGEMAKER

177-8 Miltary Road Bufiglo, MY 14207

GARDENING? | NeEwW TIGER TILLER . ..

. DOES 4 HOURS WORK IN ONE . ..
. WEEDS FAST ...

WONT JUMP DR BOUMNCE LIKE OTHER TILLERS . . .
MAKES YOUR GARDEN BETTER THAN EVER BEFORE

WEIGHS 22 LBS. ..
TILLS KNEE DEEP ..

AUNS SINGLE HANDED . . .
IMPROVES YOUR S0IL . ..

FUN TO RUN

BUSTS SOD ...
WITHOUT HARD WORK

Write ko Alartown Tiker Co. Dapt. P
e/t Alientown Feed Co. Main SL Atan- I

GASOLINE POWERED TILLS 18 IN. WIDE
ALINS B HRS. ON 1 GAL. AUNE SINGLE HANDED
TILLS KMEE DEEP
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HAME
STREET l
oY 1
WEEDS BETWEEN ROWS STATE ______aIF____ I
AMD PLANTS 1258 For rush call Alen s

------------J

i Portable Steam EII-'IH-\'

Steam in 60 seconds
CLEAN:
Engines, Alr Fillers, Liwn Mowirs
Jeyr. guasanies on line box, coils, Lsss g
uid soap. propane fred. W 120 s Auxd
pump required On Iow walsn pressung
1 WEDCO MFQ. INC., Depl. M-15
) P.0. Box D, 340 West Broadway,
‘Wyoming E3001

!\.:_' Jdmcksom, _.)

BUILD A EIKEGAH nr

The
B
P

PLANS 57.950°)"

n--"..,-lu,ql

SPDFITFIAH. INC. -
Bos TI2R, indian Aocks, FL 33536

Spaad 25 MPH, usig alock Brggs &
Straifon or Tecumssh angina

Simipds conpruciion. using CoMMon
building materials. Mo walding, no b

HYDRO-RAT AIHBDIT

trghaga

Info. bookist 1, re-
Tundatds an
pnmhut af "0

SUBSCRIFTION TV
REFERENCE MANLIAL
Tt o TR0 [ bisd ook coliils T mapfhods used Dy subScrEron

ateie

1255 plus §1 50 for fuw clasa P B M Are s
Saden tax | FBE) Mo chige caed o GO0 o
accepind. Forogn onders piease remd i U S funds

AANDOM ACCESS
PO, Bos 417708, Prosnis, Arizons 85080

Big opportunilies Big
pralits  Earn  guckly
Fubl of parn teme Ledrs
al home ot 3 easy Do
real jobs AN Tools
—Materinls Supplied
Lic Stale al MNJ
Appd Tor Velerana Send
Wame and addeass lor
FREE Dok

Littie Falls, N. ). QT424

(’0)

EARM 'WHILE
YOU LEARN

Sarall for
MHIE BOOK

L0C
.

T Terbes i &

e Shuty oo
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AMERICA'S GREATEST WINE RECIPES
ADE SIMPLE!

£ $peaking of Conversation Pieces!
XYY

0 r SAVE MONEY while i
...Now You Can Own a Piece of History made WINE! WHEM :r-"':':"n:u":umn':
-Fﬂun complete e recipes,
THIS 1S THE AUTHENTIC ORIGINAL PAY PHONE MTP":_' ,},T,,:"%"M .
— COMPLETE WITH GRAFFITI, FULLY REBUILT CALIFORMIA PUBLICATIONS
AND IN GUARANTEED WORKING ORDER PANORAMA CITY, CALIFORNIA 91421
UNBELIEVABLY PRICEDAT B d = |
IMPORTANT: WHEN Covey Reports: 78 Seden,  [Fuperfioie Comwiy|
(] | J§ STOCK IS EXHAUSTED, e
n v $ THESE PHONES MAY BE | | | Alabbiidaiihbiad
UNAVAILABLE AT ANY | Gets |79.8 M : r sl
WHILE SUPPLY LASTS PRICE! __/' - .
: . s = 525 MileTest Run
Grand ﬂﬁﬂf phones retired from public sernce. Bring back memories of
; the 405 and 50s! Enjoy 'em as you remember 'em, with mingr mats and scars C.M. Pogus Famlly Reveals High MPG Sacret,
\ of passing years, (Sorry, not responsible for grathtil) Helps Ray Covey Achieve Major Breakthroughl!
Parts renewad of replacad whe Fulty Tested, teed Rebitn of the legendary “200 MPG" Carburtor?
in perl:é m"gmin; :lr';er. Mo :nmrﬁei;de?:&s— | u?n'l {2l wﬂmr kinds! Pmmhsg Pn::-hn'un reporied MPG with Iluhr.glrd. small
E Just plug ito any standard jack and save coins toward phane bill, T Pttt T T LSRR IS QUitne
'é Huge capacity for nickels, dimes and quarters T1 Paniisc (big VE), reports 71 MPG, 1600 mile trip!
AN INVESTMENT as well a5 a novel decoration. Identical phones NPSYRSETAC WML IMETHNE YA SR § Ko
] sell for much more than our low direct-to-you price, Collector's treasure — [AEpe- iy i SURd Shvida ts OiadnEy Mg s
3 2 bound 1o gain in value. VERY LIWITED Supply — Drder Today! ﬁ b gl gk E‘E{M 44
LY 8|
Y READY TO BEIGE or BLACK ths valaie) MOBELL ... 50850 | | | "ashonl Bascine SnierSibuiar s insaniy g
< PLUG-JN and US‘E Edm-téﬂﬁll‘?:;"mi “rt'h “? ﬂ verenainiesan e STIRS mar:r‘f:rl 11?11:: nlianﬂm ada o et fits .:,Tmr“m
Campatible with all phane r _“_l s ___l::: _“ r'i R e o b Flins o highas 10040 1 Sir/Tu ratia with no powey 1082t
g gt LONG ISLAND PHONE COMPANY Dept. PA-308 Build your own o ave f bull 8t any metal shon
o retm within 30 days dor 869 Lakeville Rd. (Box 5026), Mew Hyde Park, MY 11040 ?_“,'“mu:* ﬂ,ﬁu{:ﬂ’r:'"‘! CTREAS IVSARCS of Your
fulf refund of purchase price Piaass— PAY TELEPHOME(s) at $99.50 Ship'g., Handing: $15 Paris Kita pianned, but pre-groduction data needed.
_\ fesclusive of shipping) /| 5F* " EXTRA-CLEAN Phonels) at $119.50 ea. (haska, Hawai, | Mamal (25 Eokiont coats you Sorming. oes B Te
A TRULY UMIQUE GIFT me (1st _____ 2nd ____ Color Choice) 125 Elsewhere, 5351 icat E:_:-II detaila. Wrils! S
FOR SPEEDIER DELIVERY | | sur —— DeLase CHROME Phanels) at $148.50 | POBax 1 Foyh OK 78031
PHONE TOLL-FREE and CHARGE m | | MM — el y -
1-800-228-3141 | e |
Sorry, Ne COOs 1 = — m ) miLm ]I r——EE—Aﬁ.FIFuT-__
Owders bed 24 Hrs — 7 Days :
*IN MEBRASKA ONLY: Call o T . |
1-1800)-642-9506 i Exgitn 1 VISA M EXP I

_:.m...w......m_L.__—‘.;.m?':.rm...,‘mf;iﬂ__l : WOOD FINISHES |

Watco Danish Qils provide an elegant, l
~ | extremely durable penetrating finish IN |
SUN CONTROL the wood, not ON it! Primes, seals, I

hardens, protects and beautifies in ona
I fast, easy application.

AMAZING VINYL REPAIR

. —$10 to 520 in an hour!
= Big earnings. repeal business Car
ey shops. homes motels, resfaurants

SRESST pars. etc FREE FACTS BY MAIL
Call toll-free 1-800-821-0880 or Write
VIR, 2021 Montrogse, Dept. 183, Chicago, IL B0&1B

Roll Top Desk Plan

¥

(iRl e lanke! 35 1
B —————

- “;‘-‘I Matural and seven ai- I
tractive Danish Oill col-
ors. No pra-stalningl

neaded. Write Walco-

-
“ Dennis Corp., 1756:22nd |
5t., Santa Monica, Calif.
20404, Dept. PM-54. l

NEW!
POWER-FEED

FULL-SIZE PLAN includes instructions for
stal base & upper tambour roll top with
ghalf, Desk has 2 pull-out manuscript

bosrds B 7 drawers, two with suspersion files,

Full size template for tambour is included.

Size is 217 x 55" x 48" high, Price is $12.50.

ARMOR PRODUCTS
P.O.Box 290, Dept. C, Deer Park, NY 11729

- - ———

1 ‘
with & mﬁ.iLﬂmmum”c . S : CALL TOLL Fﬂfmlmiﬁ:?m Oper. B42 E
whits's Instrumants dwisct Jowalry, colne, % T NE.A:E:; 'ﬁ;’b-i.l"-E [ WODOMASTER TOOLS. INC. i
e by e AND AFREE CATALOG CALL TOLL FREE . 2840 Turvace. Dept. WP1. Kanson Clty. M0 84108 |
bon 7055 Govered by UL5. Patests 1B00SAT-8911 pp, | | Tmmmmmmmmm———— o - -

Pa-4
@ NC. ailey Rd., Swest oR
WHITE"S ELECTROMNICS, 1011 Pleazant Valley Homs, L 234 LAR M NICS + MAY 1984




ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager  Kathy Cusumano, Classified Service Manager
Rate: $5.70 per word payahle in advance each msertion. Minimum insertion ten words.
Bold face capitalized words—351.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Froe. )

The next availahle issue to place an advertisement in America’s No. 1 Classified Section is JULY. The closing is MAY 4th.
Send remittance payable and order to Popular Mechanics, Classified Department, 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
who use post office box addresses for their convenience in handling your order, Popular Machanics
maintains a register of such mail-order advertisers contalning their complete names and sireet addresses.

Advertisers using P.0. Box number must furnish complets name and street address for our records.

To avoid delay in the publication of your ad, please send descriptive materials with your request.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

PUBLISH Your Book! Join ouwr successiul suthors. Pubibc-
Ty, adverliaing, beautiful books. All subects invited. Send for
imct-lllad booklet and free manuscript repor. Carfton Press,
Dept. PME, 84 Fifth Avenus, New York 10011

PUBLISHERS' OVERSTOCKS, BARGAIN BOCKS. 2.000
tithes, all subsecis! Frea catalog. Hamiton, 98-51 Clapbosard,
Danbury, CT. D8810

MENTAL MATH lor ALL AGES: Uinique. copyrighled com-
putation methiod. Educabonal and lun! $2.95 p.p. Cappucta
Mathod, P.0. Box 205, Ambiar, PA. 19002

HOW To Grow Rich Wihe Yiou Sieep. Logeeal B sasidy pos-
sibke. §3.50 postpaid. Show Shopper, T438 La Paima-Sute
183, Buena Park, CA. 80620

SECRETS OF THE RICHEST PEOPLE! Descover ihe
secrods and build your forftune. Book available now! Sand
§12.95 w0 Paris House Unlimiled, 4221-1 Howard Ave.. Los
Alamitos, Calif. 070

FREE CATALDG! Hundrods of interesting, Uselul Books
MTHG, PO, Box SB310, Phaadeiphia, Pennsyivania 18102

PHYSICS IS CONSTIFATED "1 you linked physaca, read
this book You will hind thal you mre not a5 dumb as you
thought you wena. i you passed a course in physics, you did
30 by rote learming and cribbeng. Il your conscaence is bosh-
ered because you 80 nol understand all you know abou phys-
ica_ ihen raad Bhis book and you will fnd that if = Because you
have mone meanal inlegnty than Be samug physics teacher
who taught you the course. =" To grant scentilic sainthood o
theer ind, physicists ignored the rules of smple grade school
arhatic which bells you that a ralio is a pune number and nat
e numbie ol any one thng; that you cannal add, subltract,
multipy, of divade cranges and tangerines and gel ~oranga-
tangs” lor the answer, that equations musi be balanced on
both sides of The sgual 5ign in both numbers and unil desig-
natanE. Yo cannot wille Bguations o lemers or Greek sym-
bals standing slons, that B supposed 1o represent Dot rum-

DESGRAtoNS. -
tian of uni designations tells you “what happened , and the
infprachion of numbeens tells pos how much. appened” . Thers
&g only lour enilfies in the unraofse thal can be givan ha “enit
quaniity siatiss”, and they ore mass, distance, angle snd bma.
All the aquabaons of physcs must be stated 25 numbers asso-
ciaied with these four pnime unil designations as gquanbty,
product, or ratss of these prime unil designabons, *“When wae
pot rid o all the supefuous ego-uni designabions. ke the
jomile, W, ewiDn, e, WHich A rEhos and CENRGE D8 geen
unit siatus, than wa can write sguations with numbers and the
Towr prima und desagnations thal are balanced on both sides of
the equal sign in both numbans and unil desgnations. When
we o0 Mis wa find thal the scence of physcs i 8 seil-deve
opng, seif-cormecting, and sell-lsarmeng process that can be
undamsiood by people of ordnary intelligence by wseng basic
mathesmatcs, and withoul the use of advanced algebra and
tha calouius. Boacause physacists have been playing with num-
bers standing alone, thay have devaloped many concapls
about physics which mme lamasies and not realiies. Thay haes
neenr realized thal you can do many mor things with Aum:
Ibars interaching Alona than you can do wilh thass same num-
s wehetir ihey afe assocubed with und desgralions " Hard-
bound, 672 pages, 83 lllvs. Send check or M.O. lor $27.50
{postpaid) to; Monson Enterprses, Inc. 7811 5 Robars
Rowd, Bricigrew, [Mincs S0455.

1700 CATALOGS Everything Concenabie! Many FREE!
Dwreciory $4.00. Catalogs, 134-Y Sievenson Lans, Bakimore,
MO 2112

GOOD MONEY REPAIRING RADIATORS. Begnnes
Manual 55 85 [Postal Ermor Coracied). Litech, 3448 Wasco,
Billings. Montana 58101

HOW To publish your own book successiully! Ressarch,
PM, P.O. Box 148, Neba, N.C. 28761

YOURS FREE! PRACTICAL JOKER'S GUIDE. Wnae: Box
1610, Wyomissing. PA 19610

MEW AUTOMOTIVE ECONOMY MANMUAL. Over 500
maney sawng lips; Gasoline, parts, mastanence, salety
FREE information. KASST, Box 18134, Ontano, CA 91762

SUPERCARBI! FactFichon? Free Details! MPG-PMSEM,
Box 2131, Sandusky. Ohao 44870,

CATALOGS

HEW Linsquee, Tinharrs catalog ol Aménca s Arbats & Cratts-
people. Send §2 TO: Tinkers, Box BT, Mnol, ND 58701

mmToElmmDmmmm

puler sactonic ignbion GM velucles £32 88 Ford and
fer 528.65. Debien, P.O. Box TO022, Springheid, MA 01107

AUTOMOBILES

IMPROVE Mileage. Engine Lile 50% 53.50. Bolvar
Consumar Sarnces, 311 E Locust, Bolvar, WD 65613

AMAZING POWER BREAMTHROUGH! Up To 50%
Increase’ New Applicalion O Proven Technology! Use Inex-
pansve Household Supples. Send SASE For inflormaton
Misags Aesadrch, 5610 Siste, Boese, 10 BT303

NEW for Aulomotes. Aircraft, Manne, Indusiry, Home, a
FUEL'WATER SEPARATOR FUNMEL, newly patentod HY-
DROPHOBIC Cylndncal Element, Holding Sumg, separates

high wialer, sobd contarmnants from GASOLINE,
MESEL, KEROSEME, and TURBINE FUELS. Linaue sepa-
rator matedial used n many aircrah and manne refualing sys-
tens $5.95 each plss §1.05 postage, Fla Res 5.30 lax.
Rasearch Enargy, 431 Shearer Bivd . Cocoa. FL 32922-T249.
Dwalers catalog retailer inquines invied

HOW TO BUY A GOOD USED CAR. Top Salesman
Aavonls insde Secrets, My 12 Yoars Expanonce Sailing Used
Cars Can Save You 535 Send $1.00 Imagination Plus, Bo
27390, Goloen Valley, MN 55427

250,000 MILES without oil change or overnaul’ Gas or die-
sol, Breakitwough Oil Filter, Cleans. Protects. Saves 5. Call
Filles-All, BOO-824-TEEA, Op, THE.

S0AP-BOX DERBY RACER Plan, Pholocopy of aricies as
they appeared n Populas Machamecs 1836 sswes, avaiabis
for $4.00. Send for Plan R S 83 + $4.00 o
Maochamcs, Box 1074, Radio City Station, Mew York, MY
101

AUTO SUPPLIES & EQUIPMENT

SAVE GASOLINEN B podlution devices - -

yOESS aasily,
reversibly! Posco (GB-5), LaGeangeville, NY 12540

HIGH Mésage Carburetors, Fres Details, Box 88, Drapar,
LRah BAO20-D585

INCREASE MILEAGEPERFORAMANCE EXTRA 8-
COME-SELL for $25. coats 52. Vapor injecior, Send $4, com-
plede detads. VYV Enlerprses, Bod 3124, Apopha, FL
327T03-0124

DIESEL Emgina Trouble Shoobng Gude 5586 J P G.
Emiempnze, P.O. Box 3513, Canroa, Texas 77305

CHRYSLER 400 Cud gits 798 MPG Mew Vaponser Car-
Buretor. Easy 10 Buld your own. Send Stamps. Kneesa, A2PM,
Bowing Green, MO 63334

CHEVY AND GMC LIGHT TRUCK GALVANIZED STEEL
ROCKER PAMELS. 1960-1504. WELDING OPTIOMAL.
51250 EACH, PLUS SHIPPIMG. 150 Kansas, Ypsdart,
Machigan 48187, 313-482-3822

SECRETS OF FANTASTIC GAS MILEAGE!! - Details
FREE! - DynaTok BS, 720 Jordan Place, Rockiord, liinois
B1108

HEW M.W.T, POLAR BEAR iconse plates 51500 sach.
Bax 1883, Hay Anar, Northwes! Temiones Canada XOE
0R0

LIKE OLD CARST Own an oid car or wan! 1o own one?
Than subscribe to HEMMINGS MOTOR NMEWS, worid's larg-
5 old car markeiplace. Hammings has ower 500 pages of ads
wach month, crammed with thousands ol old cars lor sale -
plus pars, iAeraturs, restoralion supplies and mors. Oniy
515.50 for 12 guant meess. Subscribe o the ble’ of old car
colacions today. Send o Hememengs Molor News, Depl. 518,
Baa 100, Benrengion, Yemmaoot D5201

PARTS: Army Jeep and buck paris. Spare Parts &

Equpment Co, PO Box 751, Lewingion, Kentucky
405010751

CARPETS, tops, shocks, suspension parts lor afl cars
1935-1860. Free calslogue. Kanber Auso Products, T6P
Manroe, Boonton, NJ D7005, BO0-526- 1008,

AMATING MEW WINDSHIELD CLEAMER- Removes
graasy mad Bm NO RIP-OFF! IT WORKS! £3.00 - PPD
Edison Enterprses, 7288 French Aoad, Sacramentp, CA.
SRR

CONSUMERSE Gude To Automotive Trouble Shoofing.
4 35 10. 1BBS Vip Alegre, San Dmas, CA 91773

HEW, Simpde 1o use ool Unhvarsasl dnill Triure (o guds del
while drilng our broken studs from axhause mandolds. des
e do-t-yourseld mechanics and professionals. Thousands
soid 10 garages and service stations, Specal pnoe: 1865
plue shipging. Ovder from: Fngo Tool Enginsering, 3025 W
WS 12 Machegan City, IN 46360

LUIFETIME, Friction Aeducton, Motor Trealment. Money
Back Guarantes Cerfificate Issued. Send §14.95 or SASE lor
Fredt Inlormaton oo Adnan Fubio, Authorized Desiribuior,
1313 Pasamore 51, M PA 18111

INDASH AMFM STERED, CASSETTE-NEW-528.85! Dis-
count, 200W + _ Speakers . . Boosters ECHO. Free Catalog
HIFOWER. Bax 1424P. Dover, Delaware 10903

MSTRIBUTION Seexing Manufactures Ahed-Marke! Pars
B Body, Marcades Benz Ect. Eite. OUS 1120, Great Mack, NY
11023

(Continusd on next pags)
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AUTO SUPPLIES & EQUIPMENT
{Continued from
OVERDRIVES & WINCHES by The 4 Wheal Drive

Expers” Calalog 51.00. Advance Adaplers. Inc.. Suita D.
PO Bax 247, Paso Robles, CA. 934470247

RECREATIONAL VEHICLES PARTS &
ACCESSORIES

€8 10-Code plus Wes! Inemahonal Phomet: Alphabet
$3.00 Vesges Vensbes, Box 1203, Sana Mana, Callormia
93456-1203

ELECTRONICS

GOVERNMENT Suplus recensers, fransmifers. $nooper-
Scoopors, parts. Calaleg 3%c. Weshna, Nahand, Mass,
O G0,

UMIQUE RV INSIDE WINDOW TV-ANTENMNA. CAN be
usad in motion. BASY I install, Mo holes to dril. Kits $16.95.
Gresn-PM, Box 852, Shabmar, FL, X579

MOBILE HOME OWMERS, Stop All Figof Moisa Info, 55,00
Mobile Homes, A 1, Box 1856FM, Levelland, TX. 79336

BICYCLES, SUPPLIES

BICYCLE SUPPLIES. Bargam Calalog $1.00 BIKERY,
P, Box 12036, Coula Mesa, CA 52627,

FLASHING, BICYCLE REFLECTOR. Spowung mabon
returrs lighl fashes to molonsts, all deectons. $5.50 Each
Goedert Products, Box 1481, 5. Charlas, MO E3301

ANTESTATIC, anli-dust, Alum Storage. Proven pringiphes,
Hanmpool Construction. Plans §5.00. Manx Fessarch &
Devvelogmant, 6 Vingilwood Cres., Barre. Onl. Cansda L4k
4Y3

COMPUTERS & SOFTWARE

TRS-80 COMPUTER DHSCOUNTS, Lowes! prices any-
whare. Froe pnce B5l. Radio Shack. 1758 N, Delsaa Dr.,
WVineland, NJ 08360 B00-25T 0426,

COMPUTER TABLE PLANS. UNIGUE DESMGN For Al
Sysiems. Plans With Delased instruclions 56.95. Delta Plans,
38 Pine Ridge. Chicora, Pennsybania 168025

FREE Ti8-4A Commodore-64 VIC-20 TR580-coco Timex
pograms’ Send slamps EZRAEIFA, Box S223MY. San
Deago. 92105,

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

$49.00-Mir- ik kits, Go-Hans, Frivmis, Engmes, YWheels,
Tires, Cluiches, Wholesile Catalog-51.00. Kads & Kils Int.,
430 East 160, Paterson, NJ OT514-2689

MIN-SPRINT AACE CAR BLUEPRINTS For Motoroycle or
Snowmobile engnes, 65 wheslbase. 100 mph. 52500
Challgnger Products, Inc., 2601F Hoower, National City. CaA
fre ]

MOTORBIKES. Go-Hars. Cluichs. Tires. Wholesale Cata-
iog $1.00. Lovenco, Danvile, W, 616032

FREE Hondas, Mad $1.00SASE, Government Sunpius,
152, Emmefl, kKabke, 83817

GO-KARTS, Mini-Bikes. AT\'s, Kns, Parts, Engines. Low-
e8! Prices. Largest Selection. B4 pg. Catadog $2.00. Rehnd-
able. Kart Worid, Dapl. C, 1488 Mertor Ave., Panasville, Dhio
44077

MOTORCYCLE MECHANICS TRAINING see our &d under
Education & Instruction Page #240.

AVIATION, HANG GLIDING

BOOMERANGS—INCREDMBLE RETURNS! You can do

#. Excibing! Owder your FREE Catalog Mow! BoomerangMan,
306 Fark, Monroa, LA 712801,

B Computer LISS4.20.00 and hundreds Apple Compalible
softwares. Detmds USS1.00. Reliant, P.O. Box 33610,

Sheungwan, Honghong.

THIBAA owners. Gl you es catBiog of new, Bxciling, low
cosl softwane. Dynamic, Box 890, Hickawla, MY, 11801

MO, DAD, KIDE. Fun, fvme, lortune tomomrow, Act today
HOME COMPUTER INCOME bookled covers wiilng, oopy-
righi, markedng. 1800 words. $3.00. James Hollard, TB2B
Alpina, Sparia, MI. 45345

STEREO, CASSETTE TAPES, ETC.

THOUSANDS OF OLDIES! Hard-to-find 45mpem hat records
from the last 40 years mcluding pop, courdry, rock, and soul.
Send 52.00 b calalog to: Amencan P, P.O. Box 86455,
Depl. PM, Lo Angales, CA. 00068

3 DAMENSHOMAL Sound From your Stereo System. Con-
wversion Und only £29.95, Plans 55.00. Effects, Bax 111, Jedf,
EY 41781

TV & VIDEO EQUIPMENT
HOTICE: USE OF CERTAIN ITEMS [N THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION,

VIDED MOVIES. VHE-Bets-Dise. Catalog S300. Towe,
Dwmkirk. MO 20754-0213

DESIGN Busid Airplanas, Hang Giders, Simpided Publica-
lions. Brochuma 20e. MceCoy Aircraft, 12820 5. Figueros, Los
Angales. CA 50061 .

GYROCOPTER, Hovercrall, Uttrahght, Arboat. Drawings
$10.00. Aicralt Supplies, 7832 Ontario, Omaha, 58124

SPACE & ASTROMALUTS

MAKE BIG MOMEY IM HOME SATELLITE TELEVISION.
Ba a Deales. Earm 350.000.00 - $75,000.00 yearly. Sand
$3.00 lor valuahie reporl. Whoissale Satelite Supply, Box
1044, Lake Oswago, OR. 57034 503-246-8335,

SATELLITE TELEVISION ANTENMAS compiate daladed
pans for home construction by anyone 5500, Jansan
Elpctrorses, P.O. Box 188M, Dundes. Ore. 97115

BOATBUILDER'S PLANS, Pattarns - Kayaks, Canoes,
Sailboats, Pirogues, Fishing Boats, Duckboals. 40 models.
Catalog 25¢ Dutdoor Spoets, Box 8710, Brenbwood, TH
IT0ET

BOAT KITS 27 wailerable modeds - POWER and SAIL -
11°-30°. Molded hberglass hulis and decks come faciony
assembled - you natall laciory supplied imerios. Save hall fac-
fony-ouill cosl. Mo expenence required. 4B-page calsiog -
$1.00 Lugor, Dept. BC-84, 3800 West Highway 13,
Burnswville, Mannesotn 55337, 612-880-3000.

BOATKITS - PLANS - PATTERNS - FRAMEPACS -
LARGEST CATALODG - 300 Designs 8 B0’ - Plywood Fiber-
ghass - Steal - Sing Planking - POWERBOATS - inboands -
Cuthoards - Crnssers - Sportlishers - Hydroplanes - Aun-
abouts - Houseboals (KAYAKS CANCES - Larges! Salec-
lipn] - SAILBOATS - Daysailers - Tralersaiers - Mulihulls -
FIBERGLASS MATERIALS - Clath - Resins - Foam - New
wrpecved - “EPDXYPLUS" . “EPOXYGLUE"- “EPQOXY-
SURFACER"- Wood Epany constructon - CATALDG 52,00
[34.00 Airmad) - nchudes FAEE Boatbusder Materiais Bro-
chufe (Bock - “AMATEUR BOATEBLILDING ™ F
wood - Wood Epoxy - Stesl $6.00) CLARKCRAFT, 1B-P
Aquatane, Tonawanda, NY 14150

HOW . ... A Tnm and W kit thal s virually all culbaasd
migtors., both loregn and domestic. Simpia metalabon, non-
electic allwws Trimming at all spasds from the drivers seal,
Dicrber Trim-N-Till Kis, Write: Dole Fiuid Powsr Products, Box
19TEPM, Hutchimaon, Kanzas ETS01 Call (316) S563-8381,

HOMELITE Fisher Putrce Bearcal Pebwst Engines. Frank
Bibaau, AF.D. 8. Anderson, 5.0 29821

TRAILER WIRING KIT. Heavy duty, Complste. $19.00,
Electrax, Inc.. 108 E. Sherman, Hutchingon, K5 67501

CAMPING EQUIFMENT & TENTS

CAMPERS, BACK-PACKERS!- Packable Wood Burning
Stove From Scrap - Plans $2. B.A. Czech, 121 Ava Park,
Eugene, Ovegon G7a02

WATER PURIFIER - REMOVES GIARDIA. Ganeral
Ecology, '51 Sherse Bhd, Liomlle, PA 15353 1-800
441-8168

MILITARY CLOTHING and Camping Equipmant Complete
Catalogue. Send 5200 TO: Miditex Sales Inc., Bon 46460,
Dept. PMS4Z. Cracago, IL B0646

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIGGER, More Powerful Muscles - laster!! Free Booklet!
Ureversal, Box 86644, Datroit. Michigan 48240

KUMG-FU Free Lessons. Sand $1.00 for Postage. Mclisa,
Box 1755, Dapl. PMB4E, Honoluhe, Hawail B6806

ROWING MACHINE Buid jor jess than $30. Comphete
Pians 53.50. PHYS-FIT, Box 911, Harmosa Beach, CA
BOoed

BATTERIES, ALTERNATORS

ANTIGRAVITY Propulsion Devce! Fres Brochure. RDA,
Box BTAMNM, Concord, HE 28025

OFFICIAL Space-Shutthe Patches, Caps. T-Shirts, Write:
Shutthe’, P.C. Box 5108, Tiuswville, Florda 32780

HOVERCRAFT

AERO-CAR Amacey Hovercrall Buill aasiy wilth onnary
100k, Lawnmower engine power. Carmies one man plus. Hov-
oS, Bnrs forward, backeard, Sideways over land snow walter,
Coinglete  construction  plans  and  beochurs, 5895,
Aero-Progects, Box 51 18P, Clinton, New Jersay 08806

HOVERCRAFT Flan AN Sizes. Catalog $1.00. Univensal
Hoverciall, Box 281, Condova, llinpis 51242

CBS, RADIO & HAM EQUIPMENT

NEW!. .. REPAIR ANY TV . .. EASY. Write. Resaanch. AT,
3, Box 601BP, Cohalle, WA 93114

CB RADIO Books, Kits, MoSlications, Catslog 51.00
Relundable. APS, POB 263, Mewpon, Rl 02840

POLICE Scanners, Bearcat, Regency. HPA, Box 19224,
Demread, DO, 80218,

CB MODIFICATIONS, Conversions, Books, Pans, Kits,
Calalog 52. CBCL Box 3150084, Phoenis, AZ B5046

UIMEARS, Dednds Send Slamps, Matco Electronics. Box
316 C, Caditac, M. $5801

236 POPULAR MECHANICS « MAY 1984

RENT-TO-OWHN a Color-TV, Sateiiie-Antenna, Computes,
o WA lor £30 mongh frpm WSEP, PO, Box 510, Sparta, Wi
54855 Sand 35.00 {redundaila) for informaton.

PROJECTION TV, buld yoursef, guaranissd lens and
plans, 321.00. LBMOT, P.O. Box 1888, Pelesborough,
Owtario, Canada Ko TX7

BATTERY REPAIR, smple, economcal way for you fo
EARMN EXTRA CASH. BATTERY REPAIR, Ri 2, Marsthon,
W, 54448

SENTRY germralors with-without engine beg discounts. L)
Enterprses, Box 883, Oshiosh, Wisconsin 54902

TOK Maxell Sony, JVC T120 Videotape. Peguler £7.49
Highgrade §9.48 Plus 6% Shippemg. Minemum 10 peces. Fres
Calalog. Global Evectronics. 438 Afemare Rd , Cedarhurst,
M.Y. 11516

BOATS, OUTBOARDS, TRAILERS, &
KITS

EVINRUDE-MERCURY 1883 Bargains all sizes | .
Scott McGulioch parts . . . 52, handling . . . Electra Marne, 610
Mernck Road, Lynbrook, New York 11563

FIBERGLASS - RESINS - Foams - cloth - epoxies - mal -
gle. Feclory pnces - CATALOGUE 5100 - (Book “COM-
PLETE FBERGLASSING" 56.00) - Clarkcraft, 1681
Aqualane, Tonawanda, NY 14150

BOAT PLANS - FRAME KITS - PATTERNS - Hundrads of
designs. - Wood - Fisengiass - Stesd - Sadboats - Powarboats -
Dongs - Houssboats. Proven mathods scloce mstructons
especilly for amateurs. Professional resufs’ Mo Loking!
“Supples” - Fastenings - Fibemlass - Resing - Glues - Books,
Send 3200 for Huge V44-page catalog or 3400 Airmail
Inclucies Free “Boaltwiidng Supphes” Drochare. Imvesligate
owr “Poxy-Shieid” " Poxy-Gnp” wood epory boatbudding sys-
temn - Manusl - $2.00 GLEN-L MARINE, §152 Rosecrans,
Box TSEMP, Belifiower, CA 90708,

GENERATOR FLASHLIGHT Meeds Mo Banenas $8.95 P
H%1.50. Ritchee Brannes, 846 Howsand, Porthac, Mich, 48053,
Mich. 4% Tax.

AMAZING Babery energzing tablets. Brochure Galaxy
Company, Box 4394, Modesio, CA $5352-4304

BATTERY REBUILDING SCHOOL

BATTERY Aabuilding Tools. Instructions $A26.00 Manual
$65.00. Training Available. Sun Baflery, 10415 08, Sabning,
Flarda X870

ENGINES, MOTORS

REWIRE CAR ALTERMATOR FOR 110 AC. Plans - $2.00.
Auloz, P.O. Bow 1643, Elizabeth City, N.C. 27909

TOOLS FOR SALE

HANDYMEN, fsharmen, hapthght flashhght nesds no
hands ght whenever you ook lighteasghl four A Bafteries
58,65 plus 31,50 5H, Good Ideas Marketing, 600 Okd Country
Road, Garden Cily. Mew York 11530

{Continued on next page)



TOOLS FOR SALE
{Continued from praceding page)

HOMEMADE |nstamanecus Water Healer, Plans 34,00,
Dave Hodges, Rexdsville, GA. 30453

CROWFQOT Wrenchas 10 Pieces 4" 1o 17 512 95, Torgue
Screw Sockess 10 Peces T-15 1o T-50 $11.65. Bob Toots, 210
Palrm, Auburn, CAL 95603

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machnes with Walking Feet, com-
plate mady 1o use—only $482.00. Thompson Model PW200-
AGHFP AVAILABLE FROM YOUR LOCAL DEALER, or onger
direct. (Master Charge-Visa). Datho Mig., inc. P.O. Box
12110, Lubbock. Texas T9452—Phone: (B0E) T44-6774

MACHINERY, TOOLS & SUPPLIES

BANDEAW BLADES, Any mize, Power Todls & Shop
Tools. Free inerafure. King Saw, 6541 Twdewsler Drive,
Morfolk, Virgnia 23508

CARBIDE* TIPPED* CIRCULAR® SAW®" BLADES*,
ROUTER* BITS". Langes) Vanely of Styles, Sires. Top indus-
trial Qneality. Ewropean Maka. Ovder Dwect And SAVE!" Gala-
log. Prices 32.00 (Refundabie). SHARPCO, D60 Alness #2.
Downsview. Ont., MiJ 251

BUILD a COMPUTER-CONTROLLED verical Mil Engrav-
o, Information $1.00. Computer Controbed Machinery, Box
113, Hasking, OH 43525

WOODSTOVE THERMOSTAT. Constand Temperatures,
0% less wood, nonetectromc. Box 104, Mokehumna, Cald,
PRS00

SAVE B0%-T0% on Heabtng'Cooling Cosis. Delass and
Sowce of Matedials 5350 JNH. Rowle 5 Box 2248,
Shalbyville, KY. 40065

LOG SPLITTER: Comnects ko Snow Plow Frame. Free Inho.
Piow Plus, Box 375C, Addison, 1l 80101

TEN, YES, TEN Money sawing, energy savng oeas for
home., cas, larm. Plans §2.00. Plus $1.00 postage-handing.
Craative Enginsenng. Box 17199, Blaine, Wash. 35230

INSTANT WATER HEATER SASE. TO: Blasesy, PO, Box
1701, Sanford, FL 32772

WOODDEN TOY PLAMS. Trucks, bulldozer, lrawns, pull toys,
wic. liksirated catalog $1.00. O & E Crafts, Bas 647, Newport,

Cregon G365,

TOYMAKERS! . . Free catalig . patterns, wheels, dow-
eis, pars, supphes' Hurry! Morgan, POIBIO, 1923
Bardshown, Lownsvibe, Kenlucky 40204,

OVER 75 PATTERNS! Enoy making Prahtable Wooden
Gitts, Toys, Housahold Accessones. PLUS ~Shop Seonts
Oinly $5.00. Accents (P-54), Box 262, Danvers, MA 01823,

SCULPTURED WOODEN GEARED CLOCK KIT - Beaut
fud, skaleial, weight driven, grandfaiher clock mevement for
the dscnimenating ki buillder. Send §1 lor Berature. Kassmgr
Woodcral, inc, Dept PM. Rous 4, Bax 73, Faolla, MO
A5401.

CUALITY WOODEN TOY KITS! Mew Designs Fun to
Asgemble. Everything Included. Free Details AMERITEC,
P.0. Box 2325, Akron, 08 44309

REDUCE CENTRAL A'C BILLS. See how its done SASE,
3810 Pepperree, Columbus, indiana, 47203

SOLAR & ALTERNATE ENERGY

BEST Posaibie Home Power Plant, Uses No Fuel, Guaran:
teid To Work, Mol Wind, Easy Te Build Plans $10. Sun &
Wind Solar Fesearch, 163 Dorsey, 5an Amomng. Tex
Tazm

FREE Catalog: Fumiture Plans Fb:nﬂan-LL. 4B LmH
Wasteood, M) OTETS

KILN DRIED HARDWOODS 550 sees, res hetings J & 5
Hardwoods, 433 Boswell Hill Road, Endicotl, Mew Yark
13780,

35 WOODEN TOY PATTERNS - Cars, Trucks, Train, A
planes. Eathmovers! - Only $5.00 - FRANKS, 1202P19
Second, Boonewitie, M5 38828

BELSAW SHARP-ALL OWNERS - Save 10 3% 00 nime-
Brand whissts, files, belts, parks. Free catalog. irmmedixte ship-
ment. Woodmaster, Dept. H2T, 2840 Tamace, Kansas Gity,
WO BA108B. (BOOKB21-6651.

SMALL FOUMDRY Fumaces, Supples. Froe iMerature
Pyramid Products, 3736 South Tth Avenue, Phoenx, Arona
85041

SILVO Hasdware 108 Page Hand & Powsr Tool Catsiog
$1.00. Dept. PM-4-5, 2205 Richmond 5t Philadsiphia. PA
19135

4" METAL Citting Lathe 8728 Taig, 15048 Procior,
Industry, CA 81748

STEEL. Brass. Aluminum. Calakog: 51.00. MBM, 3713
Fremoni, Chicago, 1L 80813

WALK-IN FREETER uwsang audo ar condiboning parts
Blueprings to Buikl, 525 posipaid. Also water ram. hydro &
wind lurbines, rechangabie baflemes, heat powered radngens-
tion, and solar food dryer. 2 dollars lor brochure. Pacilic
Alchemis, 5 W, Hamison, Seattle, WA 58119

HEATING, FUEL SAVERS

HOT WATER From Your Wood Siove Plans $10.00 Snad
Entenprises. Box 437, Union City, PA 16438

WOODWORKERS - IDEAL HOME BUSINESS. Free Bio-
chure! Pine Shoppe, 'Wes! Pelerboro, NH 03468

PN ROUTER rom scrap. Simple! Plans 5200 pus 35¢
postage. Order now and recene FREE-two router plans: edge
poirier and 1oy whee! pg. FReedy Woodworking, (FM-10), 1100
Rayalton, Vandalia, Ohio 45377

PLANS 25.00 For Rouler You Can Usae On A DeWwar Ov
Crafman Radiaé Arm Saw 00R. Snydar Co.. 2649 Vista Way
Suite 8. P.0. Box 370, Depanside, Cabd. G058

FREE HOT WATER! Wood Buming Sioves Provide Unlm:
fed Charibes With internal Or Extarnal Heater Inexpensive.
Eagy To Install. Full Bustrabed Dietails. Grate Water Haater
Cosp.. Bax 116168, Eugene. Oregon 97440,

HOME CRAFTSMAN

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Guarariessd. Cataleg $1.00 (Refurdable). Camalot, Dipt. 44,
Bax &5, Bristol, Wisconsin 53104

1400 Catalogs Listed and Described. Sowrces lor Every-
theng Imaginaple. §4.00. Masierog, Box 875-8, Fawtax, CA
24830

BRASE, Steed, Alurmninum, Stamiess, Acryhic, Mylon, Teflon,
Mo miremum. Catalog 5100 (Pefundabe). METALS, Box
11204, Clayton, MO BI05

STEEL, Alumirurm, Brass—Shest, Bar, Shop Supples,
Plars. Wnie: CEl, RA1. Box 163, Camaron, IL 61423,

BANDSAW BLADES any sure SAVE 20-530% EUROPEAN
Wood and Metal Working Machinesy. Free Informabon.

Sufiplk Machnery, Suile B, 16 Shore Rosd, Paichogue, NY
nrre

MMETALL FREETE PLUGS easdy with miracks tool: Send
$1.00 Refundable and SASE for brochure  Mechanical
Fesearch Engnesnng, P.0. Box 35308, Holhywood, Calilormia
90038

BUY AT DISCOUNT 910% TO 30% ANl Your Equipment,
Tools Hand, Elecine, fir, Motors, Genaratons, Pumps Sup-
plas. For Every Trade, Plumbing, Heatmg, Elecincal, A
Cond. Reingeration Awlcrmoive Appliance Cwerylhing You
Meed For Indusiry, Shop, Farm, Ofice. Home. Owves 10,000
Products, Send 56,00 U.5S. For Our Large 11,000 page cata-
log bo: Discount indusirial Supply Comp, 8 Port-Oram O,
Wharton, M.J. 07885

BANDSAW mefl, 516 HP., Build $1.000.00. Literatue
5200 Plans $1500 Sade Consiructors, Box 1004,
Glastonbury, CT. 08032

DRILL PRESSE 55P. “aHP BE575. Air Tools, Grinders,
Saws, Laihes. Catalog $1.00 Refundable. WLS, Box 2295,
Snatelng, NV 259445

ENERGY SAVING

SOLAR, GREENHOUSE, AND ENERGY SAVING
PRODUCTS CATALOG!
COMPOMENTS, Complate Sysiems. 88 pages. '8 sec:
tons, Dur 11th year’ Onder frorn one exper] source — the
Eountny s [anges anengy saving mail arder house! Send 51.00
posipaid. Solar Corporation, Dapt. M. P.O. Box
237, Manchesier, NH 03105

LARGE Selecton ol Plans. Furnturne Designs, Loom., Spin-
ning Wheel, Clocks, Doshouses, Cradles, Toys, Alphabets,
Brd Honeses, Waathervanes, Kilgs and Mo Catalog Shs
Crafiplans Co , Rogers, Minnesola 55374

WOODEN Toy Paris and Patierns, Fun With Wood Catalog
£1.00. Howard Co, Depl PM. Box 442, New Albary, 1M
47150

UNFINISHED picture frame moulding Factory closesoul
B discount. 200 styles. Wiite: Japs, 126-PF Sevanth North,
Hoghing, MM 55343

MAKE TOYS- Plans. Kis- Hardwood Wheels. Parts, Dow-
sis- Calalog $1.00- Chamy Tree Toys, Balimont, Ohio
43718,

WORLD'S LARGEST CATALOGT Twee pounds 704
pagis. Every Tool, Supply, Maching Imagnible $500.
Relundaie. McKilkgan, PM-584, Johmsan City, New York
13780

WOODCRAFT PATTERNS, Windmills, Wishing Wells. Bird
Housas, Feaders, Fiyng Duck, Pheasam, Ouldoor Planters,
Catatog $1.00 Crafless, 11840 US 27 MNorh, DeWwil
Michigan 48820

CATALOG FULL-SIZE FURNITURE PLANSE — 5200
Redunded with first order. Tradihonal. Early American, aver
170 Furndwre Designs, 1425 Shesman, Depl CP-B4.
Evansion, Mirs G201

KIEMILE Batery Ciock Movements., (Quartz) and accesso-
re=, Fréa pnce ks, Nodth American, Box 77-ARK, Fox Rnaer
Grove, Minois BOO21.

BATTERY CLOCK MOVEMENTES. Below wholésile

proes. Beal Ouality Catalog $1.00 (retundable) Yankes, Box
26, Thompson, Conmectscul 06277

FAVORITE WOOD TOYS, Paterns, Pars, Whesls, Cata-
log 31, Toys And Joy=, Bax B28M. Lynden, Wash J8284

KITTY'S own tugh nee, view home! Easy o read-Plans &
mnStnclions on how o busid your own CAT HOUSE. §5.00. Can
Housa, BES0 & W. Prebaok, Tigerd, OR §7223,

FANTASTIC foating residenbal DOCK plans. illusiradisd
‘how-lo” book.  delads FREE. ADSCO. Box 5772A
Savamah, Georga, 314145772

DRAFTING TABLE Plans, 3 Shies, Many Sizes, Fres
Intoermataon. Better Desgns, R, 5, Boa 29, Mahomat, [linges
61853

WOODEN Toys ate befter. Lt of Plang $1.00. LS ﬁpr.'n
cy only. Woodbuscher's Toys, Ban 514, Leshe, Mchigan
48251

FREE SANDING BELTS. Send For Delais and Caislog.
Industnal Abrasnes, Box 8511P, Agading, PA 15803

FREE catakwy' . . Toyrmaking, ven@ing, Caning supples
Fufniture plans, wosdworkers' books, dowels, butions, spin-
digs, shaked pBgs, MuQ pegs, candle cups, Humy! Morgan,
POYMDE, 1123 Bardsiown, Louisvile, Kenucky 40204,

HARDWOODS Prce Lt $1.00. Jamesiown Hardwoods,
71 Chambers Streaf, Jarmssioan, Mew York 14701

PORCH SWING. Sits Famsly of Four Beautifully Desgreed,
Comiotable, Sbong, Lightweighl, Easdy Disassembled.
PLAMNS Include Patterns, Easy, nexpensave 510.00.
Blackbum. Bax 534, Narth Bend, Ovegon 97456

FREE Brochure Unique Heens For The Woodcrataman Boax
133, North Amtlebono. MA. 02761

EASY t0 buskd, new desagn chess, hackpamimon table iokds
Mg CArryng Cise, W malal mgs comphate drawings available
510, Viking Chess Systems. P.O. Box 3228 Roanoke, VA
24015

WOODEN TRAIN Dweplay Model, 5 Ft Plans 54.00
Hidmgar, 28 Hghwiew, Wharion, NJ 07885

PLANS. BLUEPRINTS, PROJECTS

FALLOUT SHELTERS ANl you nesd 1o BNOw 10 Suiveve,
many plans and gowvemman documants 55, 5 & B Resources,
Box 10855, Beaumond, Texas FIT10

AMATING Plow Fesistari Mad Posi 52500 PP
Swingawny, Box 57, Mnoa, MY 13116

GMIING ENTHUSIASTS Budd A Rotating Cocular Rach
That Will Hold 8 Sets of Ski's And Poles. Will Set In A Cormer
And Taies Lithe Space Grésl For Summer Slorage. Send
$4.00 For Plans. M.O.AE . P.O. Box 61136, Sunnyvale, CA.
94086-1135

HEW!! PLANS FOR MOTORIZED CIDER PRESS! Easy
step by step netnuckons. Photos! Drawings! Ofler by mail
ordy! 4 05 guaraniedd. Berger, TI0E Hinkley, Chilewack,
B.C. Canada V2P GH3.

[Continued on naxt page)
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PLANS, BLUEPRINTS. PROJECTS
{Conmtinuad from

GRAFTING SERVICE Technical Dvawings From Your

Sugiches Or Samples. Cut Rades! (T14) B71-9834.

GARDEN SHED. Plans 35.00. Atractvedy designed muhi-

purpose budding Buid for yoursel, of to sell. Hansen
Construction, 51208 Buringion, Marcelus. Mi 45067

GARDEN CART PLANS using 55 Gallon Bamel $3.35
Moaog, 3721 Dallas, Lorain, Ohio 44055

m&wlm

BUILDING Books Catalog And Mewsaletier! $1.00: Bulbder,
Boa TA1PM, Santa Barbara, CA 53102

BUILDMNGT Buying? FRemodeing? Wil you forget 1o
mctude somathing important? My guide won't lsd you. $3.50
P.C. Box 80714, Pompano Beach, Flonda J3075

BUILD 45 = 30" Brick Houss for 514,000, 3 Badrooms, 2
Batng, Fraptace. Apprased $45.000. Complete Instruchons
gnly §12.00. Brochwre $2.00, R Whitehead, F1. 3, Box 317,
Vinbon, Vi 24178

A DRY BASEMENT Save Money. Tested amd Proven
Mathods ior Basament Water Problems. Money Back Guaran-
toé. Send 3300 To: Bruce Algrim, T8 Brenon Rd., N
Tonawanda, New Yook 14120

BACKGROUND MUSIC inaxpensiely Via Haating Ducts.
$6.50. P.O. Bax B087C. Anahewn Hlls, Californss S2808

BARREL BAR-B-OUE PLANS Lasge 584" coocking sur-
lace. Monllare desgn. Complels dustasted plans $5.00.
ANDERSONS, Bax 245, Lindstrom, MN 55045

ALARM EQUIPMENT WHOLESALE. Burglary Hobd-wup,
Fira. Mibthaoai Wa pre-wirg. Easy natallation® Fasi Folice Noti-
ficabon Sarvice, Maton Wide Catalog §1.00. ULS. Dedection.
106-215t South, Birningham, Ala. 35233

NEW! ... REPAIR ANY TV ... EASY. Wiite, Ressanch, AL
3 Box B0VBE. Cofvlle, WA 88114

35 LESSON catooning course. Caroonists Magazine,
bofn S4.00. Hamman, Bosx 30347, Lincoln, Msbraska
BASO3-0367

MODERAN Canooning taugh! by masd Wt for free beo-

Air Brush, Ebc. Mamual $8.95. Earn Big Monay| Cobra Design,
843 M. Broacway, Santa Ana, CA 82701

MODELS, MODELS SUPPLIES

FIRING CIVIL WAR Modsi CANNON Plans: Catalog frea.
Green—PM-584, Box 892, Shakmar, Fla. J2578

pies. By Descount Catalog $5.00 (Refundable). Modelsrs
Suppy, Box T185. Momgomery, AL 36107

HOMEOWMERS - BUYERS - SELLERS! Avoid Mistakes
Sawve $Thousands' Desermine Ary Homa's Value Yoursal!
Easy. Popular Handhook Shows How. Free Morgape -

Guide Incladed! Send 52 (Guarantesd)
Consumar's Connection, Box 31651, indepandence, OH
A4413

BEER CAN BOMBERS - High Pericemance Gliders From
Baverage Cans. Pasterns And Full Instructions $4.00. Box
970, Scutheashtern, PA. 15399

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

DREAM Home Wih 3350 Momgage, Complete Desgn
Finance K, $4.95, Homes, Box 2274, Applstan, W 54913

AMATING WIME made easdy from garden pea pods rasdy

hrae Weaks . complee inetrsctions $3.00. Elmsa, 1023
Lake Bonawnsta Dree. S.E. Calpary. Abera, T2) 0M3,
Canada

CASTOLITE Liguid Fiastics. Crystal chear. colrs. For casi-
g, embadding, coaling. fibsrglassing; in ndusiry, Rbomato-
nes, craft work. Reproduce your designs with ow mold
malenals. Catalog §1.00, CASTOUITE, Dopt. 84E/PM, Box
391, Woodstock, B B006E

AlR CONDITIONING
HOW TO BULD IN-A-ROOM AR CONDITIONER. PlA's
Steps will show you how. A pholocopy ol this arkcle i@ avail-

able Send lor Plan RS-BE + 51.0010: Popular Machamics. Box
1074, Reda Cy Siahon. New Yok, NY 10101

DO IT YOURSELF

PROJECTHON TV . . . Conwert your TV io progect T Foof
pacture . . Flesults comparabia 10 52,500 projeciors .. Total
Cost tess han $30,00 . PLANS AND &° LENS 531595 .
lustrated inlormaton FAEE. Macrocoma-8I,

Crosging, Penngylvansa 18877, Credilcard Onders 24HRS.
|215) 736-3979.

COMPUTER Workstaton, Quakfy desgn Custom Build
Yourself. Quacily, Easily, Under 520, Compact Styling, Parfect
Fil. Frenr Information. Easy-Made, Box 31838, Saattle, WA
a3

POWER Hacksaw Plans $5.00; Others SASE. Sunthmfl,
Poute T, Box 5878, Tucson, Angona 85747

PAINT YOUR HOUSE Bustrated Booklel, From Propars-
ticn Ta Claan-Up, Prepared By Professional Painting Condrac:
1or. Send $2.00 P.O. Box 28PM, Coal City, Il Bl416

DENTAL DRILL UNIT How bo build with semple tools for
less than $50. Hooked o your comprissor il will rum a 400,000
rpm dertal diil. Indiepenaable tor hobbies, crafte,

repad menaiunes. wood, glass, ard metal cratis. Send $10 o
Dr. Eday, P.O. Box 558, Fairvew, OR 37024. More
information §1

LIVING ROOM FURNITURE PLAMS. SASE for details.
Desigred Decor. 514 West Lindan, Cosw o Alens, ldaho
B3m4

MOVE Yoursell + Savae §. Tips onHow To .
PO, Box 488, Grove Ciy, PA 18127

53.00. Mowve,

PAVE dowveways, sdewalks. tennms cours with asphalt
Cheap! Household todis only! Instructons 37 50. Blackiop,
B0 Don Cubsro, Sanka Fe, NM. B7501

1400 Catalogs Lsted and Described. Sources for Every-
thirg maginable $4.00. Masienog, Bos 870-F. Fairfax. CA
4930,

DHCOUNT CATALOG: Chainsaws, Three-Whealer, Log-
spitters, Molorcycle. Snowmobile, Small Engine, parts,
accessones. (§1.00). Manulacturer's Supply, Box 157-PME,
Dorchester, W1 Sa425.

SAVE on parts for Lawnmowers, Mnibées, Harts, Chaen-
saws. Small . THOUSANDS OF PARTE. Send $3.00
For Catalng. Sav-On-Parts, P.O. Bax 231, Somervilla, Mass.
D145

ELECTROPLATING. Complete amaieur's texfbook. AN
maetals Eleciroplate metahc nonmataic dems 51195 Details
fres. Trogwe, Box 85-P3, Palm Bay. Fionda 32905

WPHOLSTERING SUPPLIES $1.00 for Prices, Variety
Products, Box S86P, Lathvup Village, Mich, 48078-0588

WATERBEDS! Puns and Accessory Catalogue $1.00.
Waleibads, 12104 “7 Streal, Vancouwe?. WA 08661

COMPLETE In-Ground Swimming Fool Kits om $1685.00.
Frae Brochune and Prce Ll Burnett, 4601 Burkermill, Morth
Lithe Fock, Arkanses 72116

UPHOLSTERY AMD CAMING Supplies. Catalog 51.25
{Raturdabie]. lack's Upholstery and Canng Suppiies, Depl.
P, Cawepo. Il B0S43.

SAVE HUNDREDS Screen Porch or Window with Snap-in
livargiass Screen of pEStc any soe vsng Cedar Wood Molkd-
in Frames. Easy, Send $8.00 for Sampses Pace of Frame with
Screan. Free Instroctions Post Pexd o0 John Mills, 227
Spnngville Road, Hampion Bays, NY 11845

UPHOLSTER your gwn car seats, for unded E20.001 s
Easy, wih owr fully Sustrabed guide. 53.50. Hoegel
Publcatons, Box 360U, Buffalo, N.Y. 14215
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REPAIR GLASS obects PROFESSIONAL GUALITY KIT.
Comglets. Easy To Use. Guaranised. Only 8.8 ppd. VISA:
MC ok Giass Repaw Sernce, 1870 Man, Springheld, OR
BTdTT

1001 THINGS YOU CAN GET FREE! Gameworid, PO,
Bax B82, Sharon, PA 16146,

WOODEN CHILDAEN'S PUZZLES -
Plang For 3. $4.00. Box 258, Maturia, CO 81422

MAGIC TRICKS, JOKES,
VENTRILOQUISM

LEARN VENTRILOQUISM! Guaranteed Instructon, Sup-
phes, DUMMIES. miormabon Free! Maher, Bds 420-PM,
Littiaton, Colorado B0160.

FREE! World's Lesding Movelty Cstalog. 1600 Jokes,
Trcks, Smenca, Sports, Hobbies. Johnson-Smih, C-6013, ML
Clomans, M1 48043

HOBEBIES & COLLECTIONS

HAZ war soervanics. FREE diustrated catakog. Dela, Box
I 224PS, Honoluly, Hawas G20

was. Profitable - tun! Free information. Castings. P.O. Box
J4682-PM, Longwood, FL 32750

LIOMHEL, AMERICAN FLYER, old slectnc traing repained.
‘W Buy Trans. Elecing Traing of Yesteryear, 22508 Redciifi

MILITARY Madaks She. Yeary
£4.50. Vermon, Box 1387PM, Baldwn, NY 11510-1387

REPRODUCTION MOLDS

DECALS, EMBLEMS, PATCHES

LEAD SOLDMER MOLDS. Scarce Codl. Wi, Cannon
Fantasy. Wustrated Brochure §1.00 (Refundabla) Ounkens,
Cabvarl, TX 77837

ARTS, CRAFTS, SUPPLIES

STAMED GLASS SUPPLIES Compiete Catalog 52 00 (re-
lundabie). Sunshine Glassworks. 3600 Harlem. Dept CT,
Baftalo, MY 14215

BAVE Bay. Buy Patchas, Decals. Pins & Caps Faciory
Dwneed, Froe Cataksg. Free Pricing. Eastern Emblern Co., Box
BI8-PM, Union City, ML), 07087

GUARANTEED Lowest Emblam Prices! Fres Catalogue.
Saadrl, BIF Jana, NYC 10074, (212} 988-0009.

CUSTOM-Made Clesonnes, Decals, Palches. Fashion
Jewdng. darmail Your Design, Quantity To: Shayes Embilems
Serice, P.O. Box 43-06M Taipsd, Taivwan.

STANED GLASS SUPPLIES: EXCITING SUPER CATA-
LOG-PM 33.00. CORAN-SHOLES INDUSTRIES, 500 E
SECOMD, BOSTON, MA 02127,

EVERYTHING - ¥ou - Nesd. Stamed Glass Catalog $1.00.
Crafiaman, Hobiyist, Saylescrals, 171 Men, Myack, NY
10860

“GETTIMG Stared in Slaned Gilass™ §1.00. Whiflemore,
Buox 2065T. Hanower, Mass. 02338,

10 UNUSUAL CRAFT PATTERMS $3.00. Pats Crafts, 305
NOW. T, P.O. Box 578, Betorwille, Ark. T2712-0576

LEATHERCRAFT Supplies Catalog, §1.00 (refundabie).
Crafet, 1809 75N, Sherman. TX. 75090

LEATHERCRAFT Catalog. Tools, Leafmer, Cyes, Dress
ngs, Saddle Stamps. Buckies much more. Sand §2.00 (re-
fundabile with order) 1o: MacPharsen Bros., P.O. Box 99442,
San Francesco, Calil. 84109

COMMERCIAL ARTS,
SIGN PAINTING

BIGN Painting — Easy method. Free catalogue. Kaubmann
. Certarown, Messcur 5023

CARTOON for Fun and Money!T! Fre bocket!! Canoons.
Box 408144, Detroil, Mechegan 8240

TOP-CUALITY nyion LL5. lags. Embrowdersd stars, sown
stnpes. Exceeds Governmen! Specifications, 3'ME" §17.25,
4'RE" $21.00, ppd. Free catalng. Amercan Flag & Banner
Inc., 7340 S Wabash, Checago, IL 60605

EMBLEMS, Embroddred-Your Desagn. Low Memmsm
Free Catalog wilh Prcas. Southern Emblem, Box BP. Toast
HC 27048

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

FREE Lisi to Senous Collaciors. 30,000 indian Artifacts,
Pots. Spoars, Axes. Slale, Beadwork, Caddo Trading, Box
BE9, Murfreasboro, AR T1958

ARROWHEADS %7.50 Doz, Flintwork, Stonework, Rugs,
B4

STAMP COLLECTING

$10.00. JEAVIS, Box 10374, Claprwater, FL 33517

50 YEARS Oud fifean dferent Uinited States, over bty
years cid—2%5¢ with approvals. Jaxon, Box C11-P, Hew
Rochalia, Maw York 10804

(Continusd on next pegs)




STAMP COLLECTING
from

FREE Bargain 'U.5., Canada 40 Pg. List. Reques! Foraign
Merw issue Bulletins. Brooks, Box 62, Brookiyn, MY, 11229

GREAT Gift free with 18l purchase—fne Urded Siates
approvals and want list senice. Send .15¢ bor handling. The
Stamg Boutique, P.O. Box 456, Madison, NJ 07840

ABSOLUTELY FREE — 50 different Brish Colonses

BREATHTAKING Beaufiful. 50 Diflarant menl Monacn pic-
ftonals commenoratives only $1.50 with mint complete sel
approvals. Pagods, Box 132P, Sedney, Onhio 45365,

UNITED HATIONS 1 Complate Mint Sats 25¢, Approvals
Comata, POB 1509-M. Lake Placid, Flonda, 33852

OLD U5 Stamps on Approval Chester, Box 15355G,
Philadeiphia. PA 19111

25 DIFFERENT oider U.5. 10¢ with approvals. Hill Co., Box
51, Dehance, Ohia 43512

COINS, TOKENS, CURRENCY

OLD United States Wheat Penniss. 4 Diflerard 25¢. With

FREE - L. 5. Dwscount Catalique. Shakon, Box 5478, Norh
Miami, Fla 33161,

FREE U5 Mt Sel. Approvals. Hikdebrand, Box 4867,
Santa Clara, Califormia 85054

100 Derent U5 25¢. Approvais. Bradiey. Box 425P,
Midothian, VA 23113

FREE Wordwicke Packel. Penry approvais. Froshich,
Drawer GBBA, Morton Grove, L 60053

BRILLIANT Uncirculaled Unded States Séwer Dollars
{1678-1904]. Selling One for $37.00. Saling Two $467.00
GO0, Crders Welcome Satstachon Guaraniead! Siver Dol-
lars—Excalient invesiment Potential! Free Siker Doliar Cata-
oy, Addeson Thampson. Box 1085-PM, Biack Mountain, Norh
Carcéna 28711

WELDING TRAINING. Basxc and Advanced for Maor Pro-
conses— SMAW, GMAW. FCAW, GTAW, QAW, Pipa all pro-
cesses. Mon-prof school Approved for eligpble wslerans.
Accradied mamber HATTS. Approved Ohia 70-12-0084 HT.
Wite for school bullstin, course scheduls, HOBART
SCHOOL OF WELDING TECHNOLOGY, Box B4. Tray, OH
45373,

“JET/GAS TURBINE CAREERS!" Homestudy courses —
theory, mainmnance, owerhaul — Esteblished 1857
AMERICAN JET SCHOOL, Deparimerd PR3, Dartry,
Montana SHE2D. (408) 240-2100

LEARN Asleap or awake Reconds, tapes, equpment! Free
catalog! Drawer PM-400, Ruidoso, Noew Mexco B34S

DETECTIVE Prolession, Easy home shudy, Fee lie-tack or
Lapal pin, cermlicate, future. Prolessional invesligaion Trainng
School, Dept. CP, P.O. Box 41256, Los Angesas. CA BO041

LEARN Sewing Maching raparing. A profilabie Trade, Easy
1o bearn. Free detals. Sewing Center, 187 FR, Rochetle, GA
31079

SRAAEL 15 Difteren 10z Approvals Sam Chazon, Box
666, Deiray Beach, Flonda J3444

1 Largs Pictonals S0 when requeshng workwade
approvals. Benal, PO Bax 210244, Dallas, TX 75211,

BINOCULARS Fepaired Espert Prolessional Service.
Tede-ophcs, 5514 Lawrance, Chicago, IL G060,

PHOTOS & PHOTO SUPPLIES

WORLD Wide Stamps mounted i books on approval 2¢
and up. TRUST STAMP COMPANY, P.O. Box 100-P,
Jamaich, MY, 11435

$0 DIFFERENT Old U.5. betwelrl 1867 and 1939 - §1.00.
Ed Roush. 423 Shepard, Mansheid, Ohio 44807.

FREE Foresgn Stamp Proe Lists Kth Bargmn Approvals.
¥ Slamps, 17002 Markies Drve, Jamul, CA 92035

Today. J. MARTIN, F.O. Box 245, New York, NY 10023

CAMADA. 50 diMerent 25¢ Approvals. Orosrky, Box 1-C,
Sarnia. Ortano, Canada NTT THE

“INVERTED ERROR" + 100 DiMewerd Unied Sisles, 50¢
with approvals. Luray, P.O. Box 7088, Sdved Sprng, MD
20607

FREE 100 Canmsda with of World Wide Approvais.
Boners, P.O. Box 5607, San Mateo, Ceil. S4403

“WHOLESALE" L.5. —Fonmgn Pricelist and catalog Free!
Evorything Guarantssd. Mo Approvals. Schogder, Box 1240,
Grmnat Fapeds, Michagan 48501

LOWEST Prices Availabie in LISA on all photo eguipment
For catalogue Send $1.00 fo: Photo'Saver, PO, Box 72057,
Colymbues, Ohio 43207-8057

WEDDING Phalos Low Cost instruction Book 5385, THNG,
Box 448, Wayreaboro, Penna. 17268

PLAYS, SONGS, MANUSCRIFTS

POEMS, Songs Waning. Free Recording Publishing.
Broadway Musc Productions, Box T438PM, Sarssots, FL
33578

UNIVERSITY DEGREES BY MAIL! Accredisd Bachalors,
Mastars, Ph.0.s.. Fres mm Counseng, Box
317-PAS, Tustin, Cablornia SRE80,

EXTENSION And Posi-Graduate Awards in Phaosophy,
An, Seience, Botarme, MediCing, Homeopathy, Radonics, and
othirs. 30 subpects Curncular ree (arrmail $1.00 relundabls).
Angistrar, Sussex Colisge of Techaology, Hightield, Danehil,
Sussex, England.

AADESTHESIA, Radionics, Dowsing E.5 F. Courses and
Equipment |llustrated Catalog §1.00 (refundabas) Established
27 years. Dept. PMR, Bruce Copen, Highfield. Danehil,
Stssex, England AH1T TEX.

PIANG TUMING PAYS - Piano tuning - Electronic organ
sarvicing. Learnad sasily ai home. Free bookiet. Nies Bryant
School, PO, Box 20153, Sacramanta, CA 95820

FREE Songwribng Success Book! Top Macords. Box
ZI505PM, Nashvike, TH. 37202

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDION Top Brands, Cordovos, Buy Dwect, Tremen-
dous Discounts. Trades accepled. Free brochure. PM,
Aecoron-O-Rama, 16 Wesl 101 Stresl, New York, NY
10011

BARGAIM 100 Wiikd-wide Starmgs 25¢. Quality Approvals.
A. Parigr, Bax 143, West Brookdield, MA 01585

35 DIFFERENT O U.5. Revenue Stamps $1.00.
Winchester Stamps, Box 3562 Mansfold, Ohio 44507

FREE Catalog! Kils and Compisted. Hampsschards, Hem-
mared and Appalachian dulomers, guitars, bames, mands-
lins. Hughes Duicimers, 4419 West Colfax, PM, Danves, Coio.
BO204

FREE 1982 Disney Sat, reguest Approvals. Alpaugh, Baox
225, Highteidge, NJ 08820

CAMADA Ten Late Commemoratives T0e Canadian
approviis. Harley Boardrman, Little Valley, Mew York 14755
EXOTIC AMIBMALS 25¢ Worldwada Approwals. Birnell, 8525
Nerth Lamas, Suita 185, Austin, Texas 78753

50 PICTORIALS 25 when Requesting Low Priced Fonmgn
Approvals. Stewarl Konl Box 2388l Bellingham, WA
sa22T

100 Defleremt World 10g. K.B. Stamps, 14 Willam St
‘Waltham, MA 02154

FREE! Big Bargain Catalog - Mew Edition lsting thousands
of bangaines including U5, & BNA. slamps, packets. albums,
actessores and suppbes. Also ling siamps from our approval
safvics, Buy only whal you like. Retum bakance peomplly!
Thank you Jamesiown Stamp Go. Depl. ES4PM,
Jamesiown, NY 14701

U.S. 8 Commemarative Plate Blocks o0 30 Mint Commam-
orptves $1.00° Approvals. Gordon Davison Conlodcook,
N.HL. 03229

OVERSEAS Stamps Lists Free Loh, Mountbatten, P.O,
Bosx 342, Singapore. 91380

100 Diflarent Workd 252 Approvals. Sirenge, 309 Amhuret,
Chatlanonga. Tann. 37411

GIFT Packet LS. Stamps with LS. Approvals. Bill Kesdng,
Bax 338, Dept. P, Newiown, PA 18540

FREE Surpres Collechon with approvals. Gould, Box 2130,
Pataluma, CA 34553

25 DIFFERENT FOREIGH STAMPS IN SPARKLING MINT
COMDITION. 252 WITH APPROVALS. RALPH HADLEY,
ETH15 SPRINGHILL, BELLAIRE, OHID 43008

100 Woridwice with Begutiul Approvats. Washangion, Bou
33977-F, Washinglon, DC 20033,

FANTASTIC Foreign Off Pagar Mixtune Hall Pownd §15.00.
Montalto Owtial, 241 Islip Ave., Isiip, N.Y. 11751

CATALOG For Maxers, Rapairers of Stinged Instrumants,
imported Tonewood. Tools. Varmshes, Parts. Accessones,
Sirings. Cases. Fing Europaan Instrumants, Bows. Assemble
Yoursalt Canved Vichn Kit. Catalog $1.00, Includges 10% Dis-
count Carblicale. Imarnatonal Vieln Company, Lid., Depl
GE. 4026 W. Belvedera Ave., Baltimore, MD 21215

PLANOGS, PLAYERS, PUMP ORGAME. Rabuild and rapsr.
Cataiog of “How-To” books, §2.00 {retundabéa). Vestal Press.
Vasial 11, New York 13850,

SAVE, Compiate Catalag. Musical Accessones. Sirngs.
Microphones, Percussion, sic. $1.00. Super Save Music. Box
044, Morgarton, N.C. 2BR5E,

POEMS Set To Muss. Mashwibe Music Produchions, Box
A0001-PM, Mashville, Tenngsses 17204

PLAY MUSIC BETTER through understanding Chonds as
used o create “Musaal kdaas”. - FREE INFORMATION -
Music Lasming Fubliahing (5PM), AD3, Box 142,
Ohoan, NY 14780

soias, Books. Piang Turing Kits, Catalog $1.00. internabonal
Luthéars Suppéy, Box 15444, Tulsa, OK 74158

LOCKSMITHING, Unsversal School of Masber., Conmespon-
dence and Shop Trasning Box 214852, Sacramento, CA
9581

FREE 120 page Career Opporunies Guide - shows how o
frain al homa lor lop paying jobs. Granlon Insifhoie, 2634
Adeiaide Sireat Wesl, Toronlo, Canada MSH 1¥3.

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Expenence, Educalion, Achesvament. Fasi,
Ineepensne. Cal (§14-863-1781). O Write: Box 13151-T5,
Columbus, OH 43213

UNIVERSITY DEGREES By Mail, Accredded Bachedors,
Masiprs, Phl's. Free Facts Rovealsd Careers-PMS, Box
ATORGE, Tulsa, OF 74147

AUTOSUGGESTION. Skeepdearang  headquarters!
Tapes, records, Dooks, Ciganbe catalog bee. Feseach
Assocaton, Box 24PM, Olympua, Washinglon S8501.

FREE CATALOG—LEARN AUCTIONEERING] Mashville
Auchon School, 233 E. Ganes 5L, Box 190, Department 2,
Lawrencaburg. TH 38464

Univarsity, 35 M. Craig Ave. Depl. M-8, Pasadana, CA 1107,
Toll-Iree-800-423-4530, CA toll-free-800-362-T05H213-T85-
5558,

DETECTIVE TRAIMING COURSE. Amencan Deteciive
Inslitute, Box 418-F, Fasfsid, AL 35064

HIGH SCHOOL DIPLOMA AT HOME. NO CLASSES, Low
oost Inforrnabon FREE. Call toll fren 1 -800-2:8-5600 or write:
American Schocl, Dept. #30545, 850 E. 58th 51, Chicago, L
60637,

ACCORDIONS, MEW, USED. Electric, electromc, Cordo-
Tradha, Exchanga, Rapasr. Tune, 5 Years Expanence. if Deal-
ers unavisiable, Call or Wite for Brochures: CASTIGLIONE
ACCORDIAM, 12644 E. 7 Mide, Detroit, Ml 48205
313-527-1585

ELECTRIFY Player Piancs, Pump Organs Quickiy. Inax-
pensroaly with Lee Seen Suction Uinits. Wilte: Lee Music, P.0.
Box 308F, Cuwer, Oragon 87734

TRIFLE YOUR
Box 1482, Glendora, CA. B1740

Frige Lesson! EDEMP,

CHESS Lessons on Tape, by Internaibons Master Lamy 0.
Evans, Laam at your Spead, Grade your Progress, Compleie
52195 Details fres, JOLA Lid, Dept. PMS, Box 1474,
Flushing, M.¥. 11352,

EARAN 3500+ WEEK! Gat your "F.C C. Commercial Rado-
Study, Free detmis. Command, D-103, Box 2223, San
Francisco, 84126

Mase your Life
. Kim, Box

{Cantinued on nexl pags)
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EDUCATION & INSTRLUCTIONS
(Contimusd from preceding psgs)

DON'T Painl. Vinyl = Final. Fres inlo. Box 672, Bethel, CT
6B

NEW! .. REPAIR ANY TV ... EASY. Wite, Research, Ri.
3 Box B0TBK, Cohville, WA 58114

BOOKKEEFING Or Accountng! Easy Home-Study Flan
Prapars You Cuickly To Do Your Own Books - . . O Otheds.
Approved For Vielerans. Free “Accounting Caress Kit.” Wee:
Accourting School, Depl. PBC44, Mewpor Beach. CA
RS

REPRESENTING Christ. Pray Each Receiwe Acts 2:37-43,
Contnue. 1127 NE Fifth 5t, Deala, Fla. 33670,

REISCH WORLD WIDE COLLEGE OF AUCTIOMEER-
MG, INC. Workd's Larpesi-48 ‘Years. Term soon, Free Cata-
lag. Approved for VA Modarn Auction Library “FREE™ with
enroliment. 515-423-5242 - Col. Gordon E. Tayler, P.O. Box
4%, Dapl. 19, Mason City, 1A S0401

DRAFTING i a greal canear! Train al home in spare bmae.
Free facts. Write: Morth Amanican School of Drafting, Dept.
PECA4, 4400 Campus. Hewpor Baach, CA 92680,

COLLEGE Scholarships Avalable. Wrte: Natonal Collage
Dwrection Serace, 192 Trout Brook Circle, Rersberdbown,
Maryland 31136

DETECTIVE TRAMING HEADOUARTERS: For Home-
study Education That Works, Exciting, Easily Learmed Cas-
seite Coursas. [Dipiorma. Free Detals: GLOBAL
INVESTIGATION, Box 1871PM, Hanover, MA 02336

MAKE GOOD DECISIONS. Simple Techmques Only
£2.00. Brcdgewater Institube, Box S075P, Eugane, Onegon
7808

TIPS on Effective Speaking, Free nformabon. Box 112,
1235 Peambina Highway, Wnnipeg, Meniioba. Canada
RAT 285

TYPEWRITER Rapar al home. CArper

‘Mongymaking
Typawriter Inst., 147A Crooks, Palersan, N4 07503

START AN EXCITING CAREER A5 A MOTORCYCLE
MECHAMIC. Siudy Al Home of resident school, Naticnally
accrediled. Federsl Guaranieed Student Loans & Grants
Fe Sprngs, Ca. BOGTD or call free 1-B00-423-46T8. Califaria
Flasidents call collact 213-944-0121.

FREE Information FAeal Esiele Appeaisal  Colege
International Colege Feal Estate Appraisal, P.O. Box 1538,
Columbig, TH 38401

LEARM EFFECTIVE SPEAKING AT HOME! Unigue
Teaching Methods Develop Skifs in Menutes A Day. Froe
Diwetaila! Powver Spaak, Dept. 451, Box 1505, Bioomiiskd, N.J.
[irgiin]

BECOME SUPER-INTELLMIENT: Learm What The Super-
inteligant Arandy Know. Absolutely Fascinating' $4.00. H.
Brossman, Box J40A, Templa, PA 18560

SCHOOLS

WHY HOT INVESTIGATE COMMERCIAL DEEP SEA DMV-
NG AS YOUR CAREERT Owr Graduates are worong works
wichis kg axcallent money. Send $2.00 lor catalog oontain-
ing dsciosunes, credentals, course outling, amployment sia-
tishics, instrucion, gualiications, progriss standerds, lnancial
assistance 10 Dners Instituse of Technology, Inc.. P.O. Box
T0312, Depl. PM, Saattls, WA 08107

EMPLOYMENT INFORMATION

JOBS OVERSEAS . . . (noluding Alaska). Free Datails.
Giobal Employment, Bon B1833PM, San Dego. Caldomia
138

RIVERBOATS - Tugs $15.000-560,000. Expensas paid
Work month. Home month. Experience unnecessary. All
waber-vways inchuding Alaska, Hawan. Fres reporl. Send stamp
anvelope, Manne Employment, Box 207, Central, Indsana,
ATVI0

JOBS OVERSEAS - Big monay fast. $20,000 ko 350,000
plus per yoar. Call 1-216-953-3000, Ext. 24583

GOVERMMENT JOBS - Thousands of vacancies mus! be
fited immediataly. $17 534 to $50,112 Call 1-T16-842-6000,
Ext. 338943,

SALDI ARABLA WANTS YOU! Excelort Pay! Transporia-
tigr Guide $2.00. ARAMACO, Box B20AB, Pon Alce. B.C.
VOM ZND
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ROCKY MOUNTAIN EMPLOYMENT NEWSLETTER!
computenzed

opeings - - grealast
FREE INFORMATION!! Intermountain-L, 3115N Hmox.h.
Colorado Springs. Colorado BISOT,

“HOW TO WORK YOUR WAY OUT OF UMEMPLOY-
MENT" Recenlly unemployed? . . Lang lime unemployped? |

. Depressed? . Frantic? .. .. This step by slep guide wil
prmhm“d: m;mwamws.emssmw
Hyaite Press, Box 3467, Boreman, MT 58772-3467

B Bucks Crerseas: plus Ausitalia! Openings now! Repor
$1.00. Jobworid, Box 681E, Cypress, GA 90830

ALASKA-Job Informataon Send Name & Trade 34.00 Mow,
Alaska Today, Box 871380, Wasdla, AK. 99687

WINNING Interosws Gat Jobs' Professional Haips You Be
The Basi Prepared Candidsie, 34000 “Winning, POB
1T 3PM, Diclangon, TX TT338-1713

GOVERMMENT CAREERS. Listings For Thousands Of
Vacancies. $5.00. Box 14236, Hartord, CT. 06114

MEW! - FLORIDA JOBS!! -Work, Liva in Sunrmy Flonda
HEW SPECIAL Empioyment information Report - ALL Ocow
patons - $3.00 - Unconditional MONEY-BACK Guaranies -
FLORIDAMNOW, 3410 Bay Stoel. Serasata, Florida 33579

MOVING UPT? An Elfectve Resume Halps! Report Shows
How To Look Youw Best On Paper. $4.00. “Resuma”, POB
1713PM, Dackinson, TX 775381713

WORK Owerseas 520,000 - $60.000 opporunides! For
irformaton. Call 317-838-1712. Ext 24

PRIVATE INVESTIGATIONS, BOUNTY HUNTING, BODY
GUARD, REPPOSESMENTS MNATIONWIDE PRIVATE IN-
VESTIGATORS AND DETECTIVE AGEWCY DHRECTORY.
FEDERAL BOUNTY HUNTING LAWS, EQUIPMENT COM-
PAMY LIST. $30,000 TO $50,000. CONTINENTAL INVEETH
GATIONS. CALL TOLL FREE 1-800-237-8380. EXT: 309, IN
FLORIDA 1-B00-282-1152 EXT: 309,

ARE YOU LODKING FOR EMPLOYMENT? Try ow Clas:
sdiad Section! I costs only $5 70 per woed, And. if you wash i
run all or pant of your ad n bold capital kefers-you can do sa for
as kithe as §1.00 per word addfonal. Act nowl Sand your ad
io: POPULAR MECHAMICS, CLASSIFIED DEPT., 24
WEST 57TTH ETREET, NEW YORK, NY 10019

HELP WANTED

AUSTRALLL WAMTS YOU Jobs! Big Pay! Transportaton!
g Handboak - 52, AUSTRALIAN
INTERMATIONAL, Box 19107-AF, WASHINGTON, DC
20036,

OVERSEAS Employrmen . . . 520,000 - 360,000 « . Free
Aeport! Employmant. Box 187B0-AE, Indanapohs, indiara
46219,

WANTED -Indreduiss interested in workng 81 home of .
plar assembing small electront components. Full or parl
lima. Industry rates 35°88.50 per how. Mo exp. nec. Reply
immed. W Electra Mechanical Assemblers Assoc, Depl,
PM-2, Box 5186, Columbus, M5 38705, Include §3 for cost
red, mad application processng.

LOOKING for & befler job? Caresr advancament? Mone
money? Ame you willing 1o relocale? To travel® All lalds. AR
kil Ex-military. Natonal and imiamational membarships
available. For membershep apphicaton forms and miarmation,
wiite. “EMPLOYERS INTERANATIONAL PERSONNEL
EXCHANGE'"™, 10415 N. Florida Awve., Sude 405, Depl. P,
Tampa, FL. X3612-8680. Enclose 52 00 1o oower malling and
prinding costs. Sencul Inguiries pleasa. “EPE" = a
membership organization.

PATENT AND DEVELOP Your Inveriion. Regeslensd
Paberd Agenl and Licenssd Prolessaonal Engineer. Send for
FAEE PATENT INFORMATIOM Every Inventor Should Have,
Richard L. Maler, Woohsortn Buiding, 223 Broadway, Suite
3612-M, Hew York, WY, 10007 (212) S8T-5282.

PROTECT You kvwanbaon, Patant Aoy,
Many Years Expanence, all Felds. indiwdual Imeemior's Prob-
lems  Given Special Consideration. Very Reasonable

. Write for Froa information. Paul H. Gellagher, 2530
Cravaford Awve., Evanston, linges B0

REGISTERED PATENT ATTORMEY Washington D.C,
Subu. Donakl A. Ketestrings, 414 Hungarford Dwiva,
Aockoeda, Mariand 20850

INVEHNTDRS! IDEAS HAVE VALUE! Ever think of an e,
torgat i and see it laler on the market? Many people don't
forget, act quickly Bnd are rewanded by Amencan indusiry.
Winle down your idea! We oitfer Iree disclosune regestraton and
mikil consullahon regarding your idea’s polenbal vaiue. Cal
or varite withoul delay for your free nlormabon packags.
AMERICAN INVENTORS CORPORATION, B2 Broad Sineet,
Dept, PM, Westheld, MA 01086, (413)5868-3T53, & Foo Based
Mirieating Company. Offices Coast to Coasl,

PATENT IT ECOMOMICALLYY Free Detads. M. Raner
2008 Fondulac, Richmond, V& 232239

INVENTIIN SERVICES: Development Assistance, Probo-
trping, Marketing by professional scentists. Write fas irlonma.
Irva literature, FREE sibal evaluation. Keels, Kolasa, Gakea,
Copkcsik and Asscoiates, Box 259, Rosewlla, Michigen
ABOEE

PROTECT YOUR INVENTION. Patant Afos-

Reegrsterad
rery, FREE Prelmnary Review of youwr Descnpbon, Box
J2-PM, Millwood, NY 10545

INVENTORS: Laam How W Can Help, Offer Your bren-
ton For Sale or Lioense. FREE Brochure. IBI-PW, 5657
Kingsion Ad,, Sprenghield, M0 85804

ATTENTION Imvaniors! Tired ol Beng Ripped O of Paying
Larga Faes To So Called Invanton Marketing Companies
Thai Gawe You Mothing bn Return. We Can Help, Because
Thaere ks Ancthes Way, (Do 1t A Yoursell And Nof Reveal Yiour
bveertion To  Anyone)l  inquie.  Associated  inventors
BAssetance e, P.O. Box 22177, Flagslafl, AT 86002

HOMPROFIT Foundation helps inventors. Widest range aof
sanaces. Free recording forms. Free evaluation. Affliaded
inwenitors Foundation, 501-B howa, Colorede Spongs, CO
BOS0E, Or Call 1-800-525-5685

PATENT PROTEGTION By Abiovney. Advios. Searches,
Palents. Box 2630, PM-1, Menio Park, Calil. 84028, (415)
21z

INVENTORS: I you hirsie an imventon for sale or licensa,
wribe for fres Booklet enplaining how we can help you. Kessher
Sales Corp.. C-5-F1, Fremont, Oe 43420

IDEAS, NEW PRODUCTS WANTED
FOR Presantabon bt indusiry and Exhibition o) Mational Tech-
nology Exhibion. Call free 1-800-528-8050. Arirora, 1-800-
352-0458. XB31.

IMi-PM

701 SMITHFIELD
PITTSBURGH, PA 15222

EARN ROYALTIES. WUPRODUX INTERMATIONAL,
1377 K. NW 141, WASHINGTON, DC 20005

HEW IDEATT Amenca s isading Patert Development Com-
pany seaks IDEAS, INVENTIONS, + PRODUCTS for markel-
ing. Bag! Paterances, We're the ONLY COMPANY in this
midusiry, working dirsctty with lisenced regisiensd patent attor-
neys. (Don't be fooled by companies who don't do patent
work.] Sinckly Conhdenial. Froe Desclosue  Fonms,
1B E5T- THS0,

“SELL Unpatered kvertions” Details Free. ETM, Box
33178, Tulsa, OK 74135

LEARN how i oller your imvention for sale o icanse, Free
bookle! outlines procedunes, noyalty reles, reguirements.
Kieasher Sales Corporation, C-5-1W, Fremont, Ohio 43420

REAL ESTATE & FARMS

HEW! FREE| SUMMER "84 CATALOG! 266 pages: over
5000 properes, 2000 pictures! Valuss in every type of real
esiale, many ownar financed! From 600 ofces n 43 stades.
Gal your FREE copy MOW! STROUT REALTY, Placa
Towers, Dept. 5500, Springheld, MO G5B04. Call 100 brew:
1-B00-641-4268.

FREE CATALOG! Top real esisle valses coast io coast!
Please specily type property and ocaton desined. UNITED
FARM AGENCY, &12-PM Wes! 47th, Kansas City, MO
54112

CALIFORMIA. Lots. Acreage. 340 Down. $40 Monthiy, Box
35581, Los Angalas, S003E.

Sune 496, B5 Bloor East, Toronio, Ontario M4W 185,

(Continuad on next pege)




REAL ESTATE & FARMS
nused from I

FEAL ESTATE RICHES: TEN SUCCESS STEPS!! Free
Inforrnation. Mowak Moneybooks, 1101-PM Clay, San
Francisco, Cabomia 94108

LAND. Leamn Do's and Don'ts of Buyng Cuality Land.
$3.95. DAS Enterprises, 38 Mogss Avenue, East Hartford, CT
&8

WYDMING RANCHLAND 10 To B0 Acres, Laval, Part Ol
Minaral, From $40.00 Down, $40.00 Per Month, Call B
E13-454-TIHE,

INSPECT FIRST, Home Buyer's Checklisl Developed By
Professional Enginesr. §$5.95 Raward, P.O. Box 1427,
Oneco, FL JA558-1427

PLASTIC BAGS

GUMMED LABELS

1,000 Address Labals $3.00. Free Lileratura. Acme, Box
440894, Prisburgh, Pennsyivania 15205

GIFT SHOPPING

. NINA MICHOLS - Distinctive Gifts by Mail Catalog - $1.00
Ralundabbe On Purchase, 14937-2 Sabosy, Van Nuys, CA
B1405.

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH lor Goid, Jewelry, Gold Teeth, Rings, Dia-
mands, Watches, Siver, Platinum. Mail Asbcies Today. Free
gitt with Infommakion. Chicago Gold & Precious Metals, 10 5.
Wabash, Dept. 558, Chicago, 60602

ALL Sizes. Buy Small Cuantites. Free Catalog. SAKes,
B151-C Colbath, Van Nuys, Calil. 91401

HUNDREDS Of Sizes. Lowast Prices. Free Catalog. Action
Plastics, 14600 23rd Lane N E.. Minneapoliz, benn, 55434

BUY IT WHOLESALE

BELTS and Buckias. Compiete lne fast sellers, inciuding
fruckers, molorcyches, wikiide, westenns eic. Big Profits. Com.
plerte dealer Sl up. Calakeg $1.00, Anchor Specialies, Box
JO56-BFM, Morth Providencs, Rl 02911

400,000 BARGAMNS Below Wholssala: Many Fres! Liguw-
dations . . . Clossouts . . . Job Lois . | . Single Samples. Free
Details. Bargamhunters Opportunities, Box T30-A, Holland,
Michigan 43423

CLOSEOUT Jawwiry 552 dozen. (Catalog 25¢). Roussals,
1071631 Dow, Adington, MA 02174

CLOSEOUTS! Dwcounts! Below ‘Wholesale! Fresbies!
Information:stamp: DOW, Box 20152K, Ferndale, Machigan
4B,

EARN MOMEY salling nings, jewsiry, buckies, walches -
buy direcl. 130% Delow reted Cataleg $1.00 (relundabie).
Anka-PM, B Grearwich Ave., Warwics, Rl 02186,

MAKE Money' Save Money? 2600 hems Balow Wholesake
Frea Sample Offes. Lindoloom, 3636PM Peterson, Chicago,
EESS

SOLARWaiches 4 75 Mini AM-FM Sterec §12.00, 40 Pisce
Sockel $£3.50 Many More. Catalog $1.00 Refundable. Por
Leydan Whaolesaly, Box 345, Port Layden, N.Y. 13433

1,000,000 Iems! Unbekevable Pricas! 25SEmps!
“Bonanza”, #D-P. Luguills, P.R. DOGT3

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

FREE Mailing Lzl Anafysis. Details. GOC-3P, Box 1107,
Sneart. FL 33494, [305)334-5305.

OPPORTUMNITY Sosckars Mames-Free Sample Brochuwe.
Wenlure-PM, Box 336, Rivierta, AZ BE442

CLOCK ang Watch Repairing books, 1ools, materiaks, Freg
bk calalog. North Amesican, Bos 77-AR, Fox Rwer Grove,
Wi GO021.

TAKE MO CHANCES, Deal with oldest, mosl rehabse hrm in
ok goid business. Eslabished 1834, We buy Gold, Séver,
Plabnum, Deamonds. Highest Cash. Free Inlormation. Rose
Industrigs, 23-A East madison, Chicago, B0602

CLOCK plans, movermnans, dials, pars, 72 page catalog
5250, Twmncratt Clocks, Dept. PSE2, T2 Oison Hwy..
Mirinaapohs, M 55427

TREASURE FINDERS

SELL UMIFORMS. Post Office ndusirial Career Sacurfty.
Large Emrmings. Repeat Saias. Mo Expenenca Mecessary.
UBF, Box 153, Middle Village, NY 11373

MAKE MOMNEY represanting

major LS corporatan. Wils:
SRS, 500 Valley Foad, YEE3, Waminglon, PA 18076

SELL how o make money books by mad Details §1.00.
Sunbrie Enlemeisers, P 0. Box 101, 25, Avon, MA. 02332

AN EXCITING IN-HOME SERVICE

BATHTUB REFIMISHING has beon amound for twenty fee
yiars and his proved 0 be successhil, i has saved Tamies
millions over the cost of replacing. In the past three years
alona, MIRACLE METHOD, iNC. ranchisess have nefnished
over 10,000 bathtubs We proudly offer our customen & §
year cafifed waranty on tubs and tik. MIRACLE METHOD,
IMC. s now nationwade. We are oflesing kranchises io people
like you 80 they can have the satistachon of knawing thal &
e poraton with & track recodd kae success = standing behind
tham ready o kedp. To ind out i you can quakly 1o get yeur
own proeperous MIRACLE METHOD, INC. bathiul ralinish-
ing franchese, just wrile: MIRACLE METHOD, INC., 1280
Monumant Bivd , Concord, CA. 84520 or call {415} 680-B850
and ask for Don Haolloway, Director of Franchise Sales.

AMATING! Proftable Home Business - Froe details B/K
Enlenwises, 4704P4, Amberwood O, Carlsbad, Casomia
92008

TREASURE- Locate guarier mide away with ulla sensitree
locatoe - brochure free. Aesearch Producis, Box 270270 -
AMC, Tampa, Flonda 33688

FIND coins, jeseiry. nuggets, raesere, Mew rovolutsonany
paterted dedecior. Astounding range. UnafMected by biack
sand, meneraized gound. Aejects metalic rash. Fres cata.
log. Gardings, AT20M M. Tih Avenue, Phoenx, A7 BS013

SAVE up 10 40M% on new medal detaciors. All magdr brands
including White's and Garrefl. FREE dscount prce hat
MNoritwoods General Store, P.O. Box B374PMS, Madisan, Wi
SIT15, {BOG) 274-4880

TREASURE Hunbers, Compiete line. Elctronic Detectors.

Pendulums. Books. Hoboy of prof.  Free  catalogue
Dratectors. Apartaco 7-805, G700 Mexico,

GOLD Pians For Molor Driven Plcer “Gold Petrnaar”
SASE. 1007 W. Wekdon, Phoenix, Ariz. BS013

IMPORT - Export opportunity, peofitable workd-wede, mail
order business rom home, wisthout capial. We ship plan for no
nak szaminaton. Expenence unnecessary, Frée Report.
Mellingar, Depl. M2T08, Woodland Hils, Caslormia 51387

§$T00 Par month sarmings possible preparng income tax
returns ot home or tax ofice. Wa show you how. Quickly
mamed, Detaits free. Mo salesman. Federated Taw, 2065
Moriross, Chicago, G0818.

BECOME A Tax Consultari Owr shudents earn 53,000 -
55,000 evary tax B8as0n praparing Felurms, evenngs. Acced-
ied Program. National Tax Traning School, Monssy 2ER,
How York 10852

MAKE 5250 A DAY AT HOME Bronpng Baby Shoes
NBSPM, 398 Arpon, Sabring. Fla. 33870

MAIL Ordar Prois! For Disciosure. CRIAB, Boax 45, Skuad,
FL 334594

PROFITABLE OCCUPATIONS

FREE Catalpgs. Repar ar condiioning Reingeration.
Toois, supplies, lul instructiors. Doolin, 26 Ganton, Dakas,
Taxas 75201

T, SMITH Auction School, Fi. Smith, Ark. 728005, Resident
& HWome shudy. Veteran Approved

REPAIR lawnmowers thousands of parts and loots whole-
sdle ksl 40¢. ERwangar's, P, P.Q. Bax ¥V, Port Jarvis, NY
1277

INCORPORATE withou! bagal fees! Free bookial tells haw,
inchudes formes. Gall now 800-345-CORP

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE v prinfing Catalng $1.00deductible 18! oeder
CQuaker City Typa, R.D. 3, Bor 134, Honeybrook, FA 19344

TYPE Fonts, Hand Prinfing Presses. Supples. 120 Pages.
$1.00 Daductble first ondar. Acme Type, 1720 N. Mamshfiald,
Chicaga, BE2F

TECHHICAL WRITERS make mig money! Free details.
TekPubs. Box 2458-P, Croville. CA 35365

PLASTERCRAFT . . ProMable Home Business 3000
Moids Available. Detads. Lynnatie, 82510 Mentpark, Mentor,
o 44060,

MAKE 330 HOWMR Sandblastng Desagns In Glass. Fres
Infarmation. Elching. Box 445, Strathmore, CA G267

MAKE Money. Instruction Books Tell How. Details: Fornu,
Bax 11265, Huntsvile, AL 35814

COMPLETE Rubber Stamp Cwilits, Supplies. Same day
shipment. Sgn Engraving Machines, Wholesala Calalog
$1.00 Deductible. Star Stamp, 1720 K. Marshiisld, Chicagn,
BOE22

BARCOD Type Founders. Type and Aubber Siamps cata-
ogue. Mad $1.00 relundabie on first order. 237 5. Evergresn.
Barsenville, 60108,

PRINTING SUPPLIES

QUICK Copy Prinling. Low Prces. Write; Nationwide, §14
Harth Main, Bloominglon, linois 61701

OFFEET Prinling. 514.00 Par 1,000, Carco, 35514 Grant,
Corona, T 81720

PAINT Boosdets 32, Pont 1000 Bh2 =11, §12.42. Bookiet
Plannar=-Prices  Frap. Speedibooks. 23800-32 Aurora
Baedford, Dhio 44146

MAKE MONEY IN SPARE TIME. Earn Genevous comems-
S4B @ Subscnption sales representatve for lBading meg-
aewnes. For full detas and instructions, send thes ad with your
narne and sddress 1o: POPULAR MECHANICS, Dept. AB-M,
&30 'W. 550 B4, New York, NY 10018

SALESMEN-DIST.

AMATING NEW DOOR ALARM SELLS ON SIGHT FOR
$5.95! DDOA WILL STOP, LOUD ALARM WILL SOUND!
BATTERY DPERATED, PORTABLE, METALLS IN SEC-
ONDS WITHOUT HARDWARE. GREAT FOR TRAVELING!
SAMPLE $6.95. DOZEN 348.00, OVER 100 FAST SELL-
ERS! WHOLESALE CATALOG 51.00. REBM
MERCHANDISING, P.O. BOX 56314, CHICAGO, IL.
BG5S,

CONMECTIONS. Unided Associabon  Mamdaciurers
Represantaines, Drawer 62868, Kansas City. K5 66108

MULTH-Level Mailorder, Twa Opporunfies. Details
CFNed-M, 10 Oiak Lane, Susun, CA B4585

“CAMADIAN SUCCESS STORY" Hmhly Prohtable duto
Lubrcateon Busmess. Ba Independant, Low Immestment. Infor-
mation K - $5.00, 431854 Ave., Aed Deer, Albarta. Canada
T4 4L

Make §33's assenbling Prosecinrs
our

Macocoma-BIX, Washinglon Crossing, Penngyheanis 1“?:'
Credilcard orders 24HRS. (215) TI6-28B0.

MOMNEYMAKING OPPORTUNITIES. Easy Mait Owrder
Plans. Delaile Free: Pionesr, Box G937, Chicopss, MA
014

MILLIONDOLLAR-copanunty! Battery marudaciunng se-
crets raveslad. Dwetails $1.00. Evarlast, Box 385, Bogota, MUY
G703,

ALUMINUM SCRAP - Recycls Yoursed - MAKE 25006/
POUNDE Frea informaton: Indusirial - PMAS, Boa 127,
Alpxandna Bay, New York 13607

“TAKE Catalog Orders. We drop-ship 2500 pest-selng
specialy products. Lowes! below wholesale pricms. |mimads:
ate delivery. Spectacular home busness opporunity. Fres
Book, SMC, 8401 Da Soto Ave., Depd. 20-41, Chatsworth, CA
a13n."

CLIP newspapar fems — $2 - 325 EACHY! FREE Rapon!
Clippings-KB-5, Balings, NY 12510

ASSEMBLE PRODUCTS AT HOME. Mary opporfuniies
payng High Weekly Profits presemtly availabhe without irvest.
mad, Wrile: Businesses, 328 Boaghion 11th, Brooklyn, New
York 11235,

[Contimsed on neo page)
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BUSINESS OPPORTUNITIES
(Continued from praceding page)

VIMYL'S Where the money 8" Professionally repae. refin:
imh, recolor fumiture, luggage, car tops. Cuick, aagy. Two small
$20 jobes a day sarn you 31,000 a month. Homes, cars, offces,
restaurants, unimited customers. Starl saming afer & few
days priction, Senshtional details free. VIP, 2007 Montrose,
Chatigs, B0818

PLAMO Tuning quickly leamed with home study courses.
Daploma grarded  Amencan Tumng School, 17050 Tefer
Dweve, Morgan Hill, Calif, 95037

SCREEN PRINT T-SHIRTS. Inpupenesrve Kits. Fres Details.
“T-Prnter”, POB 23991 {GC), Tampa, FL X623

MAKE Rubber Stamps, Highly Profitable Busness. Free
Details. Stampaor, POB 22808{GC), Tampa, FL 33622

mess cards, pencils, maiches., Free Delails. Gold, POB
24B88(GC), Tampe, FL 33623

START Your Own Busingss. Mo Frills Delals Free Inlonma-
tion. & Garfaeld, 1089 Rte 130-P3, Robbansvilie, M 0BE91

PICTURE Framing—Proltable hull or spare-nme businass .
Easy I laarn with handbook-course “Guide To Pichure Fram-
g Profits,” §3,00 Guarantesd. Froe framing-supplies catalog
ncluded. Japs, 126-PM Severth Noh, Hopsns, Minnasols
55343

LEARM Sewing Machine Rapanng. Men. Women. Lucra-
tve Profits. Gressin Corsspondence School, Box 5104,
Spencer, lowa 51501

RECONDITION JUNK BATTERIES. $40.000 yaar, spans
tima! Easy. Free Inlormation. Oween, 771PM, Baiile Ground,
Wishingion 98604,

SELL Books By Mail Dealershp-25¢ Madwes!, Box
A4F2-PM, Shawano, 'Wis 54168

GET RICH using OTHER PEOPLE'S MONEY!! Linsgus --
mmazng busmess!! Detmis FREE! Finance
58-5, Bailings, NY 12510

CONCRETE Block Machines: Catalog $1.00. Route One,
Box 3740, Rapid City, South Dakota 57702-3740

REPAIR HYDRAULIC JACKS — DETAILS FREE.

BUMPER STICKER PRINTING DEVICE. Chaap, Simple,
Portable. Free Detads, Bumper, POB 227910GC). Tampa. FL
e

TREMENDOUS MONTHLY INCOME with Co-op buying
group. Exeaing discounts. Brand name merchandise. Mo sell-
ing. literature $3.00. Black, Box 4222, Rockiord,
IL 81110

LEARK HOW TO Save And Make Money FREE Lisl. New
Wovid Erterprises, P.O. Bon ddddd, Columbus, OH. 43204

WANT To Become ndepandéni, Secura, Hawe Linkmibed
Income. HAA Imports, 2317 Millboumne Ad. W.. Edmorion,
Amara, Canaga TEK 1E2

EARN 350,000.00 this year, no imvastment. Speciacular
e business opporunity. RUSH SASE. Tricom: Box 57,
Biosion, MA 06123

MULTLEVEL MAILORDER! ¥YOU TOO, Can “MAKE BIG
MOMEY" &t Home. Free Cassette Reveals How'l! Ssca,
E0401% 7D Avenua Morth, Pinelias Paric FL 33585

mmmmmw

WRITE: HYDRAULIC PARTS SUPPLY., BOX 4157,
BROWNSYILLE, TEXAS TBS20.
GET RICHY Sacrel Law amashaes debis cash and

erpcitl! Dertalls FREE! Waalthi(i-WE-5, Bilings. NY 13510

S4B Woekly. mmm&mﬁd Box
26223-R, Tamarac, Flonoa 33320

ARAB BUSINESSMEN Have Monay to Buy & inves! Top
Findera Feas Pad. Inl. MddieEast Assoc, SB4PM1, A9
Flaxman, Hunimgion Beach, CA 92646

BEAUTIFUL BATHTUB REGLATING applicaions and dis-
tritwAnrs wanhed Coas! 1o ooast. Excalan! opportunity, Call ioll-
e 1-800-Z35-6557. Unigue Coatings Comp., 26620 Grand
River, Fadiond, W1 48240,

| MADE 540,000 Year by Mailrder! Helped olhers make
money ! Details 25¢. Torrey, Box 318YY. Ypaeilanti, Michigan
4@a7T.

LEARN The secrets of repainng unk battenss *Fabulous
Profits. ~ FIRST ESTABLISHED COURSE. Apex Enginearing.
5454 Bolsa, Atascadero. Cakf 93452

PMB Graenspring Drive, Tirnorsum, Maryiand 21003

$92.00 From Square Fool Piywood. (Huge Demand).
Favealing Prool 25¢. [Relundabee). Waodwin, Bridgewater,
Mass, 02324

ACCOUHAE Personal wealth, free details, Burgess
Enierprises, 3906 Lemarnck, Dept. PM1, Lansing, Michigan
4BG10.

MEEpanEVE,
practicall Lite manual labor. Free |miommaton.
Robin's, Box 1857, Brenham, TX. 77833

AMATING PROFITS with Multioesl BMAILORDER busi.
ness. Lat's work logethes! Long SASE. Sprng Emesprises,
Blow 1072-PMS, New Brunswick, N.J. 0B803

$15.00 (HOURLY) WOODCRAFTING NOVELTIES! Bro-
BTATT

WATER COMSULTANTS Noedod Everywhore, Rewarding
Prolesson. Learn At Home. Free Detsds, Send SASE DBG
Enterpnses, 521 Roosawelt Bhd.. Epheata. WA S9823,

I-EMHIALH‘I'M'EIW mem
tigl. B Biogs. Homar Op Ir . Sirnipl-
tied Instructions. Assistance. Free Indommation. hm
Armold, MO B3010.

START angd Oporate Your Home Business, Free list. Morr
Business Accruement, P.O. Box 855, Pitsboro, NC 2712

RINGS, WATCHES, JEWELAY - 500°% Profit Fres Salea
KiGalalog Spothghl, 2143, 156 Fifth Avenus, New York,
HY, 10070

RARE Opponundy Raiaing Sikver Fox Over 50 Pages. Sand
$9.85, 60 Day Money Back Guarantee. Deep Lake Fur Fam,
#1250 M. Deap Lake Rd.. Anbioch, B, 60002

DEALERS Wanted - Earn big bucks selling the famous
Muslang Ewnmower. Smal ndal investminl. Send seil-
addrpsaed stamped envelope io: Mowedl, Box 218, Depd. C,
Oclagaa, MO, BA0TE, o mioemaban,

HOW TO BOOKS, MANY LUCRATIVE OPPORTUNITIES.
your choice Mo charge. Biue Mourtamn Dhstnbuior, 24444
12t Ave., CLARKSTON, WASHINGTON 98403

MAILORDER Opporunity! Stan PeaThe DHIBINESS.
withoul sxpanence of capetal. Wrie lor free book, plus detals.
Mail Ordar Assocates, Inc, Dapt 688, Montvale, M 07545

SOLAR Haating laamed guckly 5t homa! Fres inlormation.
Empire Schopd, Box 10145, Jupiter, FL 33458

UMIQUE B10S! MAKES MONEY! SAVES MONEY! FREE
DETAILS. BOX I6658PM, TUCEDN. ARIZONA BSTED,

ADD 1o your present noome! Sell fast moving sulomotive
pats and maintenance suppies - Unigue Mareting, 535 W.
Garrmardown Pike, Depl PM1, Nomistown, PA. 19400

550,000 year - easy! Bathroom Sink redinshing contractor.
Froe details Shaphard s, 4418PE-Wast 30¢th., Los Angekes,
CA. 90016

EASY Proiable Home Businessas' Fros Details.
Fanoplan-20, 48 Lowed, Wastwood, MJd 07ETS

NEW Marcedes Benz, $120.97 monthly, or BMW, 351.51.
. Guaranised, Wrile: FoxCo, Box 2855-45, Sprngheld,
WA 2252

5949 SUCCESSFUL UITTLE KNOWMN BUSINESSES- 256
Papges 3096 Amencan Opporunidies, PO Box #13213.
Fort Wiayne, Indana 488086

RECYCLE METALS. NO, NOT BEER CANS! Easy 3458
waekly! Free sigrmation, Recyclr, Box 1657, Brenham, TX
TTEa

HOW To Sall Books By Mail. Reduced. Suppdy Limiled. La-
eraiure Free B. Hayden, Box 4001, Owensborg, KY. 42302

SECOND Income recovenng books and Bibles. 5150 1o
$500 monthly. Peekar, Box 63244, Bonham, Texas 75418

HIGHLY Prolilable Home-Bassd Business. Details SASE
Exscutive Living, Boa 30285, Indsnapais, [N 46230

HIGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS.
Inexpensve, polessona’ haal wansher machenes. Al Sup-
pims. PRESS MAGIC, PO Box 22808 (GC), Tampa FL
T2

MAKE MONEY NOW from Microcompauter Boom! Box 218,
Washingion, 1L 61571

RUBBER Mokis for corment or plasber 1o make animas of
figuring, send $8.00 for catalog. Flonda Mold, Bas JMBE,
dacksonvike, Fia. 32206

MAKE BIG MONEY REPAIRING WINDSHIELDS and
Fiate Glass! Eam up o 350,000 yearty. Send lor Valuaebe
Free Rsport. Glas-Wedd Systerma, P.O. Box 57550 Band, OR
G708, 503-388-1158

ALTERMATOR Starter Made Easy Stan With-
ot Capital. ADM, Box 33, Bulfelo, N.Y. 14207

51,000 Weekly Homa Busingss Directory, Box 2018-PM,
Marw York, Maw York 10183,

MEW- $500.00 From one shee! of Plywood. Guaraniesd.
Cakstump Woodcrafl, I630-PME, Pacific Way, Longview,
Wash, GBEI3

MAKE MOMNEY Framing Pictures Using New, Dilerem
Framing Tool. Clamps All Sides In Two Minuies. Guarantesd!
Freo indoemation. E-Z Clamp, 18800 Woodpacksr Road,
Potorsbirg, VA 23803

FREE REPORT! "How To Starl A Profiable Home-Based
Business,” Tenbarill Company, Depd. 144, Box 51, East
Aurpra, MY 14052

MEW home income pian! $100.00-A-Day possibia’ 5400
Sunland Sales, 513 5. Lemon 51, Anaheam, A 92805,

GET RICH! Earn at home. Free nlormaton.
Enterprses, 1354 Village Woods. Atwater, CA 85301

MAKING EXTRA MONEY MADE EASY. FREE Subscrip-
fion 1o Opporunity Magasine offers hundreds of proven weys.
Write: Opportunity. Depl. B70. 6 M. Michigan, Chicago, IL
BOBOZ.

SEIZED N GOVERANMENT NARCOTICS RAIDS! Auio-
mobies . Vans . . Boats . Furndfure . Thousands otives
tems. Buy Dift Cheap - Pesel Yor Big Prolts! Free informa-
fion: Marcsl, Box TS57-M, Monme, LA T1211

EARN Big Money! Easy business. Stan pan-time. National
CA 82677
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PIANO Turing learnod queckly &l home! Free ailormation.
Emgng School, Bax 1014, Jupber, FL 33458

MAME your own income, Prolis daily. Mo Salling. Free
peood. Alexander s, Box S0ETPM, Oriande, FL 32805

NIME HOLE MINMGOLF COURSE. Complete Flans and
Financing lnlonmaton. Save (housands, oo-it-yoursal?, $9.95
money omder. Fislay Enterpases, R 3. Box 54, VanWerd, O
A5E31

HEW discovery m Baitery reconditioning. Exghtesn monihs
guarantes masns ‘Hag Prohits Fast,” Twanty fve years aupe-
mence. Complete set up. Elecione. T415 Gatée Dr., Littke
Rock, AR 72205

FREE! . . . START YOUR OWN EXCITING WOODWORK-
ING BUSINESS. FREE BROCHURE. Fine Shop. THAX. West
Patartor, NH 03488

$500.00+ WEEKLY! Reconditonmg used car bafteries.
Secrats oiher s don 1 el Fres information. Batiery Outled, Box
300, Hickory, M.C. 28603,

FREE Intormation. Buéd a Saw Shamsning Machine.
Snarpeze-2, Bos 6004, San Bemardino, CA 82412

$1,00 Sonds. ¥our Nama To Every Busingss
Ad n This s Kriuse, Box G232, Flind, Mi 48506

MEW Money Making Program Up To $180,000 yeary.
510.00. Hones, 6618 Graveota, VanMNuys, GA. B14D6

SELL Books By Mad. Literature Free. Carol's, Box 220,
Cottondate, AL 35453

MAKE £30.000 Per Year m the Lawn Care Business infor-
it $3.00. Randel Stafiord, Bon 2241, Palsliekd, Masa
[ Fo g ]

MAKE HOMEMADE BOOKLETE. FVE EARNED
$116,390, Money nover stops!! Rush loose stamp: Wislkes,
Bax 3107-P, Derver, CO BI201

MHMHHFH!HIEIMMMFm
Oroes. TO: KBC TOOLS, 8300 18 MILE RD., STERALMNG
HENGHTS, MICH. 48078,

“SEVEN Homa Businesses . Free Delads,
Box B254, Martiand, Flornida 32751

WOODCRAFTERS - Profits Maksng Uinaqua “Ride-Em” Toy
Triscks, Frae Datnils. Hobert, 1380 Vineyard, Templeton, CA
SMES

(Continued on next pege)
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BANLD JAMITORIAL BUSINESS. Prachcal encouraging
ingiructve package lor Shoeabnng butget SUCCEsS. Onlglﬂﬁ
Pasipasd. EV Supply, Bax 488, Duwvall, Washington 88019

TAKE PICTURES FOR BIG PROFITS! PHOTOPROFITS,
607 FRoanoks, Brownwood, TX 76801, (Stamp
Appraciated)

MAKE up to 57%0 by next woekend, Send 55 Soyder
Publshing, PO, Bax 5328, Knanvile, TH. 37540

$800.00 Momth, Unique New Sgns. Sampse wdll your
Hame $10.00, Refundable. Carlayne Mold , Roula
Oirwe, Bax 3740, Raped Ciiy, South Dakota 57702-3740

$40.00L8 For Your ALUMINUM CANS. Wa Purchase A
‘ou Recycle Using Our Simpla, Composie Hyorid Recycling
Process. GUARANTEED NO LIMIT! Rush 539 for Poctable
Equiprment. (or §8 For Brochure- Deductble ) CANMNIE (7)), Boa
296, Ricswoll, NM BE2OZ

HOW 1o Start your own Profdable home business. Fres
Details. Wite today’ Bengal Books, 130 Warrenwile, Grean
Beook, M DBE1Z

GET AHEAD!! Work everongs o your own profiable busi-
ness. Fres detaits. Traaswry Enterpnses, Dept. 154, Box 145,
Minot. LD S8T02

CARPETLAYERS Earn To S4000. Moenihly. Easy Home
Training. Big Demard. Free Calaleg. Carpst Crahs. 390

MIONEY With Video Camera $500 Ard SASE 585 P.O
Bax 1087, Bloxi, MS 39533

RICHES FROM WASTE - Make Duwable busding plasic
easily. Walerprool, Fireprood, Afiracive. Siad smaf Bays
Labaoraiory. 2086-2075 Derve, Cadaredge, CO 81412

BORROW by Mail! $500-525.000 Fast! Easy’ Condidential!
For details write. Accurale, 2120 Cresimoor. Mashwille, TH
aTns

START PROFITABLE MAILORDER BUSINESS from
home withoul capital. G. B. earned $40.000 hral month wsing
proven sysiem-Detads frea. EJM, Box 2478, Parma, Chio
44979,

“SAVE! Send your nama o 8l Business Opporunithes. ads
this issue. §1.00. Save, P.O. Box 218731-P5, Houston, Texas
il

£25,000 Yearly Spare Tima Possible! Give Products Away
“Free”. L.P. Imamatonal, Poral, N.D. 58772

REALISTIC hame busness. Frre profrable opportuniies
Proven. Free opisis. Kefierer. Sude 452, Depl-PM. 12021
Walshire Bivd., Wes1 Los Angeles, CA 90025,

MEW Luxury Car withgul oost® Wiite: Amco 8 16071 Main,
Plainfield, IN 46168

o Drve. Carmariia, Calilomia 93010

HOW You Can Starl Most Profitable Home Busness in
Amanica Today! Free Delails. Wnghl. P.0O. Box 5078,
Wamingion, Del. 19808

START HOME MAIL ORDER BUSINESE. High prolits! No
capital necessary. We show you how. Free detalls. Creston,
Dapt. 4-4, 24865 Grand Ave,, Ventura, CA. §3003

FIND CASH, CHECKS, Mongy-order's in YOUR mabax
DAILYY No expengnoeCapital® Exciting MEWS 25e.
MICPF11, 1424 Inghill, Bilnx, M3, 29530

§20,000.00 P time, home. Grownd loge, wholesale, retait
pems. 31485 Gem sample, slad  smedisledy kil
Imernatonal. SB00 West 50th Ave., Deover, Caolo. 80212

GET RICH! Madorder Secrets Tel How. Proven Method.
Frist Details, 5. 7. B, Enterpreses, Box 332 PME, Valey Park,
MO 63088

“FREE” . . 100 Money Making Repors .
Montpelies, Bastien, Tennassae 38134

Maiisn, 5632

MAKE MOMEY BE SUCCESSFUL, WEALTHY, INDE-
PENDENT. Il show How. Free Detads. Mapostana, 1107
T4, Malrose Padk IL 60160

HOME Operated Business-Free Details.  Amencan
Entarprises, #2368 Buckingham G, Burlington, NC 27215

$1000 Weekly Possile! Second ncome! Seil Products
(Thousands] By Mail! TS0 Profit Within 30 Days! Supplrs
Available, Mega, 373 Frankin, BO4M-270P, Chicago,
BOEDE- 7095

MAILORDER Profis! For Disclosure. Bowles, 542TH22
Wayne Ave., Philadelphs, PA 197144

5200.00 A DAY INDEFINITELY Quick, Honest Cash. Send
5200 To: New Englander, PO Box 10320, Ewood, CT
DE11

OUT OF WORK? NEED MOMEY? $1.00 booxiet shows
you how (o S18mM your own business through ciassified adver-
baang. Popular Machinics, Depl. KC, 224 W 5Tth 5L, Mew
York, NY 10019,

$100.00 Daily! Sparelime! Sell Thousanss O Producls By
Mail! T50% Pralit Wilkin 30 Days! Sources Available! Free
Detads. Crystal, 323 Franiin, 804C-281-P, Chacago,
G0E0E-T090

NEED crodil criasds? Bankrupt? Siow Credd™ No credit? Let
us help. Call Mow! 1-217-830-1712 Ex.Che

T50% Proht (Within 30 Days)! Gres Products {Thousands)
“Away Free" Spane Time' Afic, 323 Frankbn BO4A-213P,
Chicago, S0608- 7083

$30,000 Extra Distnbuling Informaton By Mail. Free Indor-
miafion. Frastand, Box 434, Carmal, WN, 456032

550,000 Sparetma’ Second Incoma’ Mo Parsonal Seling!
TEMe Profts Within 30 Days! Alpice, 323 Franklin,
BO4/A-205/. Chicagn, GOGDE- 7003

LEARN Domestic Relrigeraton Repair. Franchise Oppartu-
nity. 25 BILLION DOLLAR INDUSTRY. Mo More Layois Ba
Your Own Boss P.O. Box 19931, Houston, TX 77024

MEED MOMEY ¥ Prowan way for prolitable, easy home Dusi-
ness. Free mformaton. Opporunity, P.O. Box 10587,

Pittstargh, PA 15235
GREAT Opporumty for Home-Basod Business. Highly

Consumable Producl. Free Detals Mimosa M, Box 4064,
Marnena, GA. 30061

NOW SED0 Or More A Month Spare Time ‘With Just A Hang
Orill. Send 20 Stamp For Oetails. Starnes. POB G8IM.
RArvarview, FL 33566

$50,000 Yearly Income! Spare Tame! Ma Personal Salling!
750% Probis ‘Wehen 30 Days. Fobn's, J23 Frankin,
BOA/R1EN PM, Chicage. 60606-7096

OPPORTUMNITIES in Busmess Sendicks; Compulers, Copy-
img. Parcal and Mail Handling. $10.00 US. The in Basket. B
Marth Main, VWest Hartlord, CT 06107,

MAKE - Sell Atractve Personalized License Piates and
Frames. Inexpensive. Smeable profits. Pro-Plate. POB 22808
(GC). Tampa, FL 33627

START YOUR OWHN WINDSHIELD AND GLASS REPAIR
BUSINESS Wils Avedable For As Low As 544500 Great
Eamnings PotenBal. Contact: Larry. CGA Inc., 2683 W. 3RD
Placa, Suite 2, Masa, Anzona B5201 . (602) 253-0005

MONEYMAKING OPPORTUNITIES

SPARE time lofune in Vinyl Repas. Huge demand creates

excaptions! prolits. We supply averything. Delails tree, VIP,
2062 Monlrose, Checage, BOG1E,

$500.00 WEEKLY Recychng Dicarded Tires, (Stamg
Appreciated). LeValleys. Fouran. FL 32438

FAMTASTIC earrdngs masdng fom hose!! Offer: Rush
Siamped Addressed Envelope. kmperind. P-B X17410, Forl
Lauderdate, FL 33318

MOMEY lrom discarded tres' Detaiis. Brownie, Box 53,
Fishers, Indiana 48038

MAKE PYWC PIPE FURNITURE. 530,000 year spars hme!
Easy. Frea Informanon. Owen, TTIPF. Battle Grownd,
Washinginn S6504

GET RICHI! Secrel law wmashes debls — brngs Cash,
Credit! FREE raport!* Wealthii-WEM-5, Bilengs, NY 12510

FREE DETAILS Gef just aboud all the monay you wanl. The
Book Rmck, 232 N. Delaware, Chnsman, L. 61524

EXCITING §10-325 HOURLY Income. Unususl opportunity
mraking, asserntling products st home. Misrit, Drawer 420P,
Richardson, TX 75080

GROW RICH!! SECRET FEDERAL PROGRAM RE-
VEALS HOW'! FREE DETAILS. Classic. Box 15584,
Honolulu, 96815

BUMPER STICKER PRINTING DEVICE, Cheap, Sample.
Porlable. Free details, Bumper, POB 22791|GG). Tampa, FL
I3EE

TEENAGERS. T Unusual wers for Summer Jobs in your
Commuraty. Start Now. Eam big money. Details $2.00. Youlh
Acton, Box 1361, Galesburg, IHings G1401

STOP "RENTING" Maitng lists! “BUY" mailng lists from
uRpublcizad govarnment Bounces for a bw $1.50 per thou-
sand. “RENT" 1o others for 515, $20. Send slamped, self
addressed business emvelope. 2521-0 48 5L So., Gultport, FL
3AT07

DEALERS WANTED Uniimiied Pobernhal. Midwast? Solar
Suppdy. 8708 Morrai, I . WO, S4053

EASY BUSINESSES. You can slan Mow! LOW imaestment.
FREE Inlormation. SFENT. Box 4232, PM1, Cowna, CA
B2

$570.00+ Weskly-Sparesms! Asasmbhag PVC Pipe Fumi-
wre Send Sall-Addressad, Stamped, Envelope. Blossom,
Baoa 5838, Rwchargson, Taxas 75083

HOW To W Al 21, Blackpack. 5550, Markese Houss,
E¥6-A 5o, Firsl Road, Hemmonbon, Mew Jersey DBOGT

COULD YOU USE MONEY T 'Wme for FREE Indormation.
Woce Company, Dept 254, P.0. Box 1478, Wesi Chaster, PA,
VEIAD

MAKE Morey With Your Camera, Proven Facts, 3. Kays
Koener, TBOE Aarfena, 3064, Mataine, LA TO003

MONEYMAKER! Leam facts! Frea  detals!
Publications PMS, Box 388, Rogue RAnver, OR 97537

Powar

RECIPES couid be money. We'll show you how, $3.00.
LIBMOT, P.O. Box 1886, Peterborough. Ontario, Canada K94
TET

YOU Can Reconddion Bucycles for Fantastic Profits! Datails
FREE' Apbmson, PO, Box 1998, Shor Hills, Mow Jarsey
araTe

MONEYMAKING SECRETS REVEALED. Make money
tas and avoed npolfs. For iree detads Wrile: MCR, Depl-101,
22% South Foad, Papparcd, MA 01463,

BADGE Macmines B Sipes. Supphes P backs mirmoes, iy
chains. DEBBELER WFG., 3012P 'Wesl Mckinley,
Mitwaukes, Wl 53208

MEW L uocwry Cae Without Cost? Wivite: Armoo SE. 1807 Mam,
Plisnfaeid, IN 46158

MAKE 51 Bilhon within 25 wears. GUARANTEED 25¢.
Amencan Maders, Dapt. 12, 506 Churchill Rd., Geard, OH
a4420

MAKE SHOT FOR RELOADING SHOTGUN SHELLS.
Chech on Prce of Waste Lead and Compane to Price of Shal.
60 Pound per hour Shol Machine §229.95 Shippad Free.
COD. V. Littketon, P.O. Box 1708, Onowlia, Calil. 95965

FREEDOM FROM DEBT POSSIBLE!! EARN TOP MON-
EY — SPARE TIME. FREE DETAILS, Dorothy Lowisa Ent.,
Box 13, Hagersion, Ind. 47348

THOUSANDS OF FREE ITEMS - 96 Page llushaled Cal-

aleg. Send S7.00. Fortune Books, Boat 337, Cos Cob, CT.
OEE0T

BORROW by Mail! $500-525,000 Fast' Easy! Corfidentsal?
For datails wrild: Accurabta, 2120 Crestmodr, Maafedle, TH
ar2is

GET RICH Fasl, Exsy, No Cash Meeded. Send $5.00 To:
W.C. Emerprises, P.O. Box 131, Baulah, Michigan 48817

MAKE Rubber Slamps. Highly Proftable Business. Free
Details. Stamper, POB 22808(GG), Tampa, FL 33822,

“MAKE YOURSELF RICH™ 7 proven methods. Free
Dwtails. Frison's, 11818 Harl Noerth Hollywood, Californsa
21E05

MONEY MAKING SECRET, Guarantosd Resuits, Details,
375 Gould, Swite BO2, Reano, Nevada RBG02

$1,000,000 SYSTEM. Easy to Eam, Must! Follow Exact
Dirgctions, Scentilically Prowen, Free informasion. Richand AL
Blarakss, 1 Fairway Drive, Yardiey, PA 18067

URGENT!! MAKE $811,800 IN 50 DAYS!! GET iN WHILE
IT'S HOT! HURAY!! $5 AND SASE TO: JSY, 404 CHERRY
ST., CLAYTON, MM 88415

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

PROFITABLE GOLD FOIL PRINTER. Personalize Busi-
ness Cards. pencils. Maiches. Free Dedads. Goid, POB
2LGBG(GE), Tampa, FL 33623

EASY Mailorder income. Gordon, 1135 A Keary St., San
Francisco, CA 94133

$500-51000 Month Plan raising rabbas for us. Free detads.
Whin's Rabbiry, Box 1388PM, Hudson, Onig 44236

AMATING Frofitsl $10,000 Yearly Rasing Rabbets for Wool
and Bresding. Datails—%$2.00, Amirican Angora, Mafia 12,
Montana 58538,

FINANCIAL INDEPENDENCE. Chaice of auccesslud hame
buginasses. Free Oetails. A. Berhena, P.O. Box 28423,
bMinneapchs. M 55426

{Continued on next page)
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RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS
Continusd om preced |
AAISE AABRITS SUCCESSFULLY 68 Page Bookat Talls
How. $1.00. Amencan FRabbd Assn, H1, P.O. Box 4256,
Bioomangtan, liknois 81701

EARTHWORMS, LIVE BAIT

FREE Lierature, Rpise Feshworms, Crickets, Redwormns—
1000-58 55, S000-542.50, Book on How and Where o Sel
with Order. Carter Fishworms, Plains, GA. 311780.

OF INTEREST TO ALL

HEWSCAST TAPE AMMOUNMCES ANYOMWE'S BIRTH-
DAY, ANNIVERSARY, WHATEVER! Wite: Towar, Duniir,
MD 20754-0213

FREE Promalional Albums. Concert Tickats, Sieeos, el
Infarmation: Basry Publicabons, 477 Eind Sireet, Brooklyn,
NY 112089

VACUUM Clsaners “Dwscourd Pricas” “Mew” Aainbow
308 95, Kety. Filter Queen, Compact. Detads: ABC Vagcuum
Warehouse, T021 Bumnel - PM, Austin, Taxas T8T57?

REDUCE DOWNTIME: Inncvtive and Practacal kdeas Plus
Troubieshooting Guide for Contred Circuils. Bodiied Send
$5.00. R.5, Emerpnses, Sude 118, 2380 Commercal Drive,
Anchorage, Alaska 99501

SURE HOME REMEDY ior ingrowing Lownaibs, uiireg midhe-
nal you ALAREADY hawe. Instructions 32.50 MO PATS, Bon
1365, Starkwille, Miss. 39758

SWEET PACK CASE ATTENTION IMETERS Our new
sweel pack cass leis you camy m sfyle ndwidual packets of
your lpepme sweniner. Solid brass and comes engranved.
bApasures 25%%° x 158" x 38", Please specily mitials, SCHMIDT
HOUSE, P.O. Bax 1087, Port Arthur, Texas TT640. Onby
57.08 each.

BEER LOVER'S MANUAL! A must for beer lowers! 54
pages, over 1 000 brands listed-domastcs and snpons, bypes.
fesdony, morg! Send $4.95 . .. Boeck and Oweis Publcalions,
Baox M2203, Forl Colens, OO BIG22.

FREE Maney Sawng Money Making Sell Improvemant
Book Catalsp EARMONITE, P.0. Box 1648, Braeview, I
BO4ES

TRUCK LETTERING Manuad. 5625 Postpaid. Nubwood
Pubiishing, 3400 Wes! Ping, St Louis, MO. BI1108

MOMEY . . . JOBS . . . DEGREES! Méwasl opponfuiitsss
Higher income, Canesr advancerman. Home businesses. Frae
book catalog Eden Press, Box 8410 PG, Fountain Valley, CA
B2T26.

PRESCRIPTION SUMGLASSES FRAMES, LENSES,
CASE COMPLETE S46.00 CALL OVERBRIOOK OPTICAL,
SHAVERTOWM, PENNSYLVAMNLA 18708, 1-T1T-675-2163

OWHN YOUR OWHN PAY-STATION TELEPHOME COMPA-
NY First tima availatie 1o pubilic 1-1-84, High F-0-| [prois).
Bond 56,95 for Sales Kil And Informabian. LAD Company, Bos
50, Bowrman, ND 58623

CASIND GAMBLING, Win SThousands Conlidential indar-
malion Free. O Robests, Stalan island, 10306

ALL AMERICAN WALKING STICK —Protechon from 2
and 4 lagged aremals-Msen day moneyback guaraniee il nol
satishied. Send $18.00 to: CAL-SPAR Enlerprises, 66 ¥ ardley
Lane, Box 5920, Akron, Ohio 44372

FREE SUBSCRIPTIONS To Ower 100 Magazines List:
£3.00. TDS, Bax 1103, Gibbons, Albarta. TOA THOD

BLACKJACK Increase Your Odds OF Winming. Follow Our
Aulesg, Batng Systeen. SASE £3.00 To: Blackjsck, Box 134,
Dhescio, TX 75115

DISNEY anist shows you how ko draw. Firsl gasy esson
FREE! Gel yours loday! AVIES-PMS, 114 Modh Wright,
Santa Ana, CA 9270

WRITE SONGS lor Fun of Profit. Easy 5160 by S48p meath-
od, Send for Free Report. “Songwrier, P2, Box 853,
Tarrances, CA 90508-0953

GOVERNMENT SURPLUS

IS B Triw ¥ou Can Buy Jeeps For 544 Through the LS.
Gavemmant? Gt The Facts Today! Call (312) 74241142 Ext.
7133

“GOVERANMENT SURPLUS"™ JEEPS £30.00!0 5,000,000
tems! Complete Inloemation Yous Area. 1084 OFFICIAL
DIRECTORY. 3200 (Guarantesd], Swplus, (AT03), 4620
Wisconan Mothwest WASHINGTOMN, D.C. 20016

JEEPS Cars, Trucks hom $60.00! 800,000 Bangans! Buy
your Arpa' Free Delsds, Enclose Siamp. Surplus. Box
3321-PM5, FL Smilh, AR 72813,

BANKRUPTCY

BANKRUPTCY Do it Yoursed Save Up To 350000 And
Mo in Lawysr Fees Send £3.00 To: Box 18281, Houston,
Texas 77023

LOANS BY MAIL

BORROW 525,000 “ovemight.” Amy Purpose. Keeg indeli-
nitaly! Free Fepor! Success Flesearch, Box 19735-AR,
Indignagslia, Indiana 46219,

MONEY ProDlema? Free Book describes Loans, Cash,
Government Grants, Cther benelits, avadable o indnaduals
Wnte: Associates, Box S8-Ad4, Brookhyn, Mew York 11235

START A MULTHLEVEL PROGRAMS; Wih an
lian Thal Helps Basld Your Doeen Line, BOWEN Prmﬁn
Box 572, Codar Spnngs, Ml 45319

BIBLE Ouestions arswered. Slamped envelope. Bylon,
17167 Benber, Detroil. Mechegan 46218

ABIAN, European lnendsmp! Free cstads: lnter-Pacilc,
Boa 30D4PM. Birmingham, Michigan 48012,

MAKE Friands worldwede through smernational conespon-
dence. Defals Ired! Hedmes-Vieiag, Box 110880PM. Barkn
11, W, Garmany

UMIVERSITY DEGREES BY SPECIAL EVALUATION o
EXISTING Job Expenence. Egucabon, Achiewermnant. Fast,
Inespensive. Call (514-863-1397). Or Wiite: Biox 13151-TS,
Colminus, OH 43213

VOUR “Bathoay Vierss” fram the Bitde. Send Bintidate and
SASE. Bob Forbes, 1812 Meadow Greens, Florence, SC
28501

LOSE Wesght Fasi? Ingredients in Your Cwn Kichen Rush
$5.00. LA Enterprise, 4021 Lusk, Sacramanio, CA 95825

FREE Litergiure e dead reswractesd. PO Box 13134,
Roanoke. VA, 24031

BIDRHYTHMS: By Cormgutar, 365 Days 57.95. 2 Years
$13.85. clude Binh Dake ELVEE, 1002 Rainbow,
Richardson, TX 75081

FIMANCE YOUR DREAMS with Govermiment and Founda-
tion Grants. Free Delmls. Tou-PM1, 432 PCH, Hermosa
Baach, Cakomia $0254

UNIVERSITY DEGREES BY MAIL! Accredited Bachelors,
Masgiers, Ph.Ds... Free reveating oetsds. Counseéng. Box
117-PMS, Tustn, Calformia 2680,

MORMONISM'S TRAGIC TRUTH, Starmg Appreciated,
ASTRA. Box 577, Greenwood, Tanas TE246

ORIENTAL =angles seek cormaspondents. Free mlarmanon.
Filam, Boe AJT13M, Crocago, inos GOGG)

BORROW $100—3525000—No  Cosigrars—Caonfiden-
nal— Convenerd-—Fres Detaits Box A14584M. Dallas,
Texas, 7531

BORROW £500.00 - $500.000 Cash, immadate Process-
g, GConhdermial, Send Siamped Envelope. FBAT, Box
532894P. Grand Prang, Texas 75050

BORROW FROM HOME, Any worthwhile purposs sithn
A-aays. Compeline Rales. Also Eam subsiinial income
helpang ohars, Mo axparienca, own hours. Matonal Company
1o assssl. Mo gemmicis, Fres detais: DFC. Depl. 10-C-5, 1145
Resenoir Avanue, Cransion, Rhode Island 028930

SLOANSS On Sgratwro To - $100,000! Any pumpose.
Wirte: Elile, Box 208 - P, Easl Rockaany, Mew York 11518,

REMAILING SERVICE

UNLISTED ADDRESS. Dwscresat and condidential. Remad
51.00 Singie. Mad Forwarding Servica, 8050 5. Main,
Houston, Texas 77025

DEPENDABLE FRamails,
Ceniral, Box 504, Morth East. MO 21801

Saves Money.

CONFIDENTIAL Med Aeceving Forwarding. Mo Drop,
Bax 18039PM, Oriands. FL 12880

AEMAILING 20c. Forwardsmg §18.00 yearly. Economad
Bax 541, Ephwala, Washington S8823

START Your Own Remad Business. Kassoul. 11632 Las
Luces. Santa Ana, CA §2705

FREE Loans' Mastercard! Instard Rephy? Applications 25,
Az, Bax TBS2ZPM. Carpus Chiesti, TX 78415

BORROW 30,000 wihaut migrest! Free difads! Info, 808
Posl, San Francsen, 4100,

BORROW £125.000 EVEN IF REFUSED ELSEWHERE!
Mo gpraricks. IFC, Bax 1148-PMS, Lawnancevills, Geoegia
J0246

NEED credit cards? Bankrupt? Slow Cresdit? Ko cradil ? Let
ug help. Cal Mow! 1-317-838-1712 Ex.C5

DEHYDRATED FOODS Easy Slep By Step Instruchons
52.00. A Ripley, P.0. box 162, Lincolnvile, ME 04845

LAS VEGAS Casinos. Promotonal Coupons! Free Gam-
birg, Maals, Drnks, Shows, Chances on a Milon Dollar Jack-
pol. Payne, 1020 Eafy 5t. Lynchburg. VA, 24500, Vo
MNeavada

SURVIVAL CROSSBOWS - Hits, Plans, Powerdul Steel
Bows, Fiberginss Bow Repacsmeants. Atachment shools 100
arows pér runuie. Ammowhead Powson (Curare recpe irom
commaon wild plant]. Detaits $1.00. Payne-Gadwiry, Main PO
Box 20788, Vancouver, B.C. Canada VEB 353

SURVIVE NUCLEAR ATTACK! Band Slamp. RADSADS,
P.0. Box 40-A, Caslor, LA, 71016

RUSHI "Tricks For Job Survival” §1.00. 55, Box 301,
Winter Park, FIL 32780
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CREDIT CARDE! Vea, Mastorcird, Depatment Stors,
Gasolire, Ofhers. Fasi-Easy. GUARANTEED! Bad Cresht,
Bankruptey ? Mo Probéem! Recessi Free Information, APPLL-
CATION IMMEDIATELY! Calil TOLL-FREE 24 HOURS
1-800-334-0300, Extensaon 2508

BORROW By Mai! From Dotpds! MBG-PMSES, Boy 5298,
Sandusky, OH. 44870

BOAROW $100-5100,000! Instant Aaply! No Co-sigriers!
Rush Stamped Envelops! Financial, Box S48F7P),
Fochardsan, TK TS080

LOW RATES! Gel 8'4%" Signature & Busingss Loans.
Detaits. AMA, Depl. 0541, 1321 Newcastie, Suse E-12,
Durham, NG 27704

DIVORCE

WINNING  Informaton. 5100, MEN'S  RIGHTS
ASSOCIATION, 17854 (Lyons), Forest Laka, MM 55025

CAMADIAN addrass! Conhdental,
Staton B Ottawa. Omtano K1P P8

Rekable. Box 703,

SECRET, Sale Remails, Forwarding .
Sauth Birringham, Tacoma, WA 08409

Exprass, 52124

MAIL Forwanding—Only 32 50Month! EDC Mail Servige,
Box 247478, Philadeiphia, PA 19111

MISCELLAMNEOUS

COLLEGIATE research cataiog— 306 pages—- 15,278 top-
ics! Rush 5200 RESEARCH, 11322 idaho, #206PH, Los
Angeles. S0025. (213) 4778226,

ORANAMENTAL iron Desgns. Book of 1600 beautdid prac-
lical desagns for radings, oolumns. dafc. Free Ldsrabure
Curshingham, Bex 20005, Salt Lake City, Utah B4120-0005 —
— (388% South 3200 Wast)

DISCOUNT MOWIE TICKETSIH Mational Bowse Clb
BCCApting memberships. Buy discount tickets Lo 1op Theaters
in your ared avdime, Send 510 annual membership lse wih
52,75 per licket requested and SASE 1o: NMC, P.O. Box 30038,
Framingham, MA 01701

MONEY MAKING SECRETS REVEALED! Fris, injenist.
ing. iBusirabed book calakog. Keenco, Box 1817, Ponhac, ME
4B,

PFROMOTIOMAL BUTTONS, Events, Crganizahons, Cam-
pagng, Fundramsing. You or we disign. Free Brochure, Front
Pago Bultons. 3905M Pabick Henry Way,  Meddleton,
Wioonmin 53562

[Continusd on next page)



MISCELLANEDUS
{Continuad trom praceding page)

PROTECT VALUABLES! Concealed Wall Sale, Fs Stan-
diard Wall, Combinaton Lock! 3129.95. “Salas”, 425 Broad,
Palisades Park, N.J. OTE50

OUTRAGEDUS! Drop Palet Ink Wabes. Wail 20 Seconds.
Pull Oud Codarful Towed 54,99 Hand, 53 60 Wash, $7 99 Bath,
Towels. 2095 Long FRd., Grand ksland, New York 14072

SMOKE-QUITTERS! Elmenale Cranving Haalihdully — Pla-
cabodraws!”, $3.95. Lucky Days Unamited, Box 38371,
Colorado Sprngs. GO B0S3T

WANTED MISCELLANEOUS

SCRAP SILVER CONTACTE, FORKLIFT COMTACTS,
Silver Soider, Stedng, Gold Plated. Roban Lesrcrak, 852
Myrtia 51.. Elizabath, KJ 07202

GOLD, Siver, Platinum., Mescury, Tantalum, Samples eval-
ualed fres. Ora assaysng service, Cal Wholesale Termanal iod
Irea:; 1-800-332-1010

BUYING Tungston Cartecde, Tunpsion, Mobybdenum, Silver
Sobder, Sdver Contacts, Gowd, Plabaum. BO0-327-6874 Obua
216-531-B333 cobect.

FOR SALE MISCELLANEOUS

SILVER FORK-TAUCK CONTACTS AND SILVER Soider
CHEAP. Robert Leszczak, G52 Myrte 51, Ekzabeth, NI
o702

OLYMPICS TUNE N THE ACTION Mini Am Radio Fils
Behind Ear $74.95 or 51.00 lar imlonmain, JL El'flﬂrpflbﬂﬁ.
218 Norh No. 5, Healdsbug, CA. 05446

FACTORY D[NRECT GATE OPENERS, CONTROLS.
SEPACD, 625 NW, 41 51, Sealte, Washengion 98107

HEARING AIDS

HUGE SAVINGS Ehminale Deales . Fres Tral.
Batteries Wholetaks. Tanms Acanged. Call Toll Free 1-800-
A23-1212. Or Wite: Lioyds-PRC, Rockfond, 1L 81110

GIANT SAVINGS Al Types. in-Tha-Ear Spaciaksts. Momih
Trial. Terms. Aneway, Box 53451PM. Chicago, lilinois
80659

SAVE Hall Buyeng Aids by M. All Mijos Brands Aviulabie.
REA Compary, Box 354, Bridgeparnt, Ohio 43812

FREE HEARING AED CATALOG - Save 1% by mail! Wirte:
“MoneySavers”, B530-PM-5, Langdon, Sepulveda, Cakkarmia
91343, NOT soid in Cahlformia

TOBACCO

MAKE Ppes. informahon: Pimo, Inc.. P54, Box 58211,
Chicago, lilmois BG5S

SCIENCE & CHEMISTRY

LABORATORY Chemecals, Glassware— Apparaius, Cada-
iogua §1.00. Deluxe Scantihc. 934 5. 13 Stresl, Manitowoe.
Wisconsin 54220

FORMULAS, PLANS, ETC.

HENLEY'S 10,000 Formulas, Recipes, Processes, 515 65,
4B Aichguich, Mokelumne Hil, CA 552450104

HOW LONG DO YOU WANT TO LIVE?T Completed Repan
Tells How To Live Longer Fesl Healthisr, Rush $3.00.
Robinson House, 1121-F Woodland Cowrt, Marstta, GA.
I00ET. Dapl. PM-LL

DENTURE REPAIR KIT. Aspur Loose Teeth, Repair
Cracks - Al Homa, raveling, Insirechions and Madenials - Sale
Investmend - 514.95. Be-Sure Repar, P.O. Box 571, Balalle,
Oiwin 44813,

REPAIRS AND SERVICING

REFRIGERATOR TUNE-UP THAT CUTS OPERATING
COBTS. Remamber a relngarator i good conditan runs Bss
and sawes dollars. Pholocopy of aicle avasdabie Send lor Plan
¥-532-A + §1.00h0: Popular Mechanics, Box 1014, Radio City
Station, Mew York, NY 10101

GARDENING & LAWN CARE

WORLD'S MOST POWERFUL BRUSHCUTTER, 4
H:n;m:mur Engane, Lightesight, Cuts Trees, Wuecls_Grass
Frae  Li@rature. Brushking, Palerson, M
n?&uzsag

LAWN and ORCHARD SPRAYERS - 13, 25, 60, 110 gal.
trailey Typd. lecing and s powered. Dealer programs Gval-
abi in some areas. Ayan Mig, Box 239, Mewark, linois
G051,

FLOWERS, PLANTS & NURSERY
SUPFPLIES

ORIGIMAL MEATBALL BOUP recipe Send SASE wah
£2.00 to: Cargle's Kichen, Box 7737, 50. Lake Tahoe, CA.
B5TI1

JUST PLAIN COOKIN' 51 easy recpas using common
ingredenis. $3.98. Box T3, Algzandnia. IM 46001

CINCIMMATI CHILI!! e chili capital. Senply Great! Try It -
$2.00. Marguerila, Box BE8P, Honaker, VA, 24260

HiGH BLOOD PRESSURE Tasty no salt added recpe’s
and Flavor ldeas. $3.00. Boan, P.O. Box 85, Fords, MJ
DBBEY

BUTCHER Reveals How To Buy, Cut And Prepara Baroe-
que Boneless Fibs Seand $3.00 10: Gimores, P.O. Box 7175,
Moeth Port, FL. 33586

TASTE THE DIFFERENCE Galden crusted old Fashioned
chicken pae recipe 52.00 5.ASE. Sheiey Gunn, A1, 2, Box
1645, Swanshoro, GA 30401

WINEMAKING, BEERMAKING, ETC.

WINEMAKING-BEERMAKING-OASOHOL. Free Suppiy
Calalog. Yeas! Equpment. Continental, Box  tTHEPM,

Casselbarry. FL 32707

WINEMAKERS-BEERMAKERS— Froe Catalog—Fasi
Senvice— Large Selechon; Kraus, Box TASD-L, Indepandence,
Missoun §4053.

WINEMAKERS-BEERMAKERS Fresh Shocks, Fasl Ser-
wice, Frea Catalog. O'Bnen's. Box 2640, Wayne, IL 60184

PLANTS CAN KILL Common Poisonows Plams List $2.00.
Luken, P.O. 2081, Terre Haule, IN 47802

RECIPES, COOKING, ETC.

FREE MEXICAN SILVER DOLLAR wilh Filtean Chik Bas-
pecwe and Manudo Recipes $3.00, or 120 Mexcan Recpes,
Cotorhd book $6.00. Both $7.50. Anec, Box B70, Los Fresnos,
Teaas TRSEE

DON'T DEPRIVE YOURSELF OF THIS RECIPE! Country
qgrown Fhubarb Pia. From my house i3 yours. Mot a Custard,
Ahsohibely delicious. SASE 52.00. Mom s Rhubar Pe, 2715
Buchanan Sireat. Mnneapcis. MN. 55418

HANA'S Fiflean Favorde Deshes 5385 Gorman, 11925
Sueflan, W. Palm Baach, FL 33414

SOUTH GEORGIA BARBEQUE SAUCE RECIPES. My
Fawories, Debcious! 33.50 SASE To: 5GB. Rl 1, Boa 3288,
Zebuion, GA. 30E95

FOOLPADOF Homemade Tropecal Berry lea Cream 52 00,
WS P.O. Box 713, Forest Grove, Oregon 87116

IMPRESS FRIENDS - RELATIVES: Serve thes Delicious
ANY « SEASON Marmaled Salad. 32.00 + SASE. Marcias
Pariry #&, Box 516, Altoona, kawa 50008. (owans add Be
faxh

DELICHOUS Treals Bpe's Recipes. Comments $2.75, Box
10654, Gresmadla, 5.0, 29603

DELICMOUS, HEALTHFUL, MEATLESS, PROTEIN d=-
hes. 52 lor 53.00. Recipes, Box 24, Caballo, Mew Mexsco
BTe31

MONEYMAKMNG CHEMICAL FORMULAS — THOU-
SANDS! CATALOG 53.00 (REFUNDABLE]: GWA3, Bax
183, Brookhedd. Wisconsin 53005-0183

ANY FORMULA 310,00, Catalog $1.00. J. Beltort, Box 568,
Chicago. S0650

SPECIAL SERVICES

INFORMATION On  anything. Farguson  Fesearch
Specaabsts, G015 Woodsade, Woodside, New York 11377,

HEALTH., VITAMINS

KILLING BACK PAINT Frea, 16 page. color calaiog spe-
cahzing in Back-Rolel products. We marned only scsamifacally
developed and medically iested equipment recommendad by
gdociors, physical therapssis, and chwopraciors, Wrile: Tha
Backache Siore. PO, Box 111, Wabasha, MN. 55961

AUTHENTIC Soutrwesiern Maxican Aecpes. Tortllas,
Sopapilas, Enchilagas. Etc. 50 for §5,.25, Mrs. Sandowai, PO,
Box 287, Tucumcan, M BR4A01

CREQLE CLASSICS southemn-style recipas. Send £2.95, &
BASE n: Hathy's Koncoctions, 2616 5. Loop W, #100P,
Houston, TE TT054

HOT DARN Maxican Chal Recipas. $2.00 sase. Box 247,
Paysan, LHah Bass

2 UNUSUAL Bread Recipes, Calgraphed. Suisble for
Framirg. $3.50 Postpaid. Mutwood Pubbshing, 36400 West
Pirar, 51 Lowis, M0, 63106

GOURMET SECRETS: Sewen Exciing Errees! 52 95,
SASE. Biake-Dept. AS, Box 20752, Richimond, Virgirea
23229

AGE-ING PAINS rolieved. weight iost, Brochure $2.00,
Mutrition, 84 Frances, Aubyrn, NY 13021,

SMOKED SALMON Complgte Ingian mathod, autheniic,
§5.75. Box 625, Long Beach, Wash. 985631,

WINEBEER MAKING Catalog: BA) Enterprses, 1845
Souh 181h, Springlield, linos 62703

FREE ENCYCLOPEDIA Winamaking Besmaking Sup-
plies, Equipmand, Ingredents. Vynox, P.O. Box PM15458,
Rochaster, NY 14615

FREE BEERAMAKING BOOK Pius Catalog. Fwest Equip-
meanl. Ingredaants. Fully Guarantead. SP1, Box 784-M, Chapal
H, NG 27514

AMAZING NEW WINEMAKING CRYSTALS- Speciy Red,
White, $3.00. Albar, 3016 E. S61h, Savannan, GA. 31404

FREE BEERMAKING CATALDG. Qualty. Selection. Low-
3] prices amywhare, HOMEBREW, Bor 1588, Hasled,
Machagian 48840

BEER LOVERS—Brew your own. Daelicious! Inexpensive’
Frea Calalog. Beer Gear, Box 25063M. Lansing. Mschigan
A5

WINEMAKERS-Baermaners: Free Musirated catsiog of
supplies. Semplax. Box 1Z2T6R, Mwnmeapobks, bMnnesola
BE4 20276

COFFEE Ligueur, Easy Recipe 52.00 SASE. Traasuras,
2813 17ih Awe. W, Bradenton, Fla. 33505

ASTOLUMNDING Wirntmaking Powdir Mix With Sugar, Gal-
lon ‘Water. Mo Egupment-Mess. Specify White, Red. 53.00,
Two $5.00 Guaranieed. Dela, 67 Linden, Malcher. MS
20

WATER into Wine Wish Magic Crystals. Mo Fuss. Econom-
ical. Fre¢ Brochuse, Lakes Desiributing, 3206 Shorevew,
Indsan Fivier, Ml 48745

BEERMAKERS ONLY! Free CaleiogMNewsienes
Wilkam's, Box 461M, Oakland, Calomia S4604.

BURGLAR ALARMS & HOME
PROTECTION

INSTALL BurglasFwe Alerm Sysiem, Sawe, Complete
Instructans $4.00. Tom Werthman, PO, Bon 38820, Grosse
Pointa, MI 46236

SILENT ALARM Window Decals 5 = 5 Metakc. Praven Pay-
chological Come Deterrent 5 Far 5500 - 10 For $8.50.
CRIME-STOP, Swite 200, 3116 East Snea, Phoenis, AZ.
B5028

INSTALL BURGLAR ALARMS Prolfts. Fres Catails.
Algxandar Electrorecs, Dept. PS5, 3511 Cis, Warran, Mchgan
43051

HELPING YOU DECIDE - Electronis Securily Systems [In-
cluding Apphcation instalabon) Explasned in Detad $5.95
Inlphurier, Box 5188, Tomance. Cahlormia BO510-5168
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Heavy Duty
Log Splitter Sale

12%: ton Homeownar Special -

Heaavy Duty Skde. 5 HP angina
ocombined with 11 GPM 2 stage

Sirainer. Filter, 480 x B
Tires. 1%" Hitch. Heaawy

12" Wedge, 5 Bom x 24" Stroke cybnder, 7
gal Tank, 15 gal 2 Stags pump, 10 Hp
Motor. Autt datent withe:

Low Profile #1142 £1324
High Profile #1140

o
S <, L o=
" o |5
P
i
&
2 a e

1. Gas Engines (Horiz. and Vert.)

Honz. 5 Hp. Briggs ¥~ Shalt #5052 5137
& Hp Tecumseh ¥ Shah #5051 134
am?wwnmm #6081 186
10 Hp. Tecumseh cast i skeve #6010 5224

Verl 8 Hp Tecumsen 1° shalt #7082 5199

8 Hp Brggs 17 shaft #7080 £208
10 Hp. Tecumseh 17 shall #7010
Uihed 3-20 Hp modiss al saangs up 1o 50%

2. Homelite Waler Pump
Cormosaon resistant construchion, deal lor water and chemical franster EPDM seal
2 suction, 287 I 120" head Wil pump B400 GPH - 3 hp Brggs. Wil shp 48 stalos

lor 5600
Bem £10066  List $320.05 $183
3. 5 hp Air

Ship 50 gal, vert, - Campiail-Hausfald Modael # VTESET two cylindar pressum gauge
with salety melief valve 230 volts 1.8 CFM af 40 P51 and 94 CFM at 80 PSI
257423 WES tarm # 15954 List $1160 Sz S598.

Will ship 48 states for 54000
Ot i coemgrensory. sesilybie

4. Homelite String Trimmers
Rugged 26 2 cc 2 cycle e ngsng with Ingger controliad thigille 15 cut Sald

state sgnition
Ihem # 1507  List S14500 5109
s

Wil shig 48 stales $3.00

Northem
Hvdruuhcs

PO Box 118, Burnsville, MN 55337 Dept. # 9054
Hours B8 M-F 51 Sal

NORTHERN HYDRAULICS

DISCOUNT PARTS AND EQUIPMENT!
Prices Good Thru June 1, 1984

LOG SPLITTER PARTS

T gal 2 Siage pump
Uise wiih 5 Hp Moior #7011 S T0@
13 gal 1 slage pump
Use with 5 + Hp Motor #1013 8127
[ ] 16 gal 2 Stage pump
use wiih B Hp or L.argarMurur s SIST

22 gal pump
use wish 10 Hp or Larger Motor #1007 $2 T8
Standard Control Valve
Bull n Rebal Vahe, #2010 S43.TH

‘¥iou don't have 1o Hold Handia
on retum stoke #2020 SEELED

& High & Deap Wedge
#1060 $23.00

i Filber
1n2:¥;.:m sazo $12.95
4 x 34 x T Cylinder
{Can go UPS) #B02424 115
5 x 24 n 2 Tie Fod
Shipwt 100 Ibs #808524 SZT0

V0.5

4. Trailer Paris
lM!h“ﬂ'lelargﬁlsmanranﬁmmrepmrﬂrmh-purmﬂummm;rm
nchading Hubs, lenders. wheels and bees. Axles. Brakes, Hilches. Winchas aeic
hose Hubs + Spindies 3 Jﬂ-flll
itern #1251 Trailer sprngs 2000 LB capacity 324 PR

5. Bem  Wheel and Tie Sets  Wheel and Tire nunn&

1211 AA0XE (& Hols) $22.00 ea
1216 ABOx12 (4 Hole) £34.00 ,
1213 5T0nd 5 holer  SF.00 .00

6. Wagner Airless Sprayer

Idmal lor @stgnnr and intarnor usa Can converd 10 fesd pair

diractly lrom can Factory recondisnned 120 wolls 1 Yaar Waranly
lem & 15824 Mode! 200 gen pumose  Sqe $65.95
tem 8 15825  Model 300 Hyy Dty sae $95,50

7.Honda Generators
500 watl 115 volt AC or 100 wait 12 volt DC wt 40 lbs

Nem & 1660 £299 EX-800, BDOD walls

EM-B00, BOO walls lem & 1663 5383

em & 16862 5327 EG-1400. 1400 walls
Item # 1667 $433

LargerGenerators Available Wil ship these genaralars to 48
slales lor 512

Send for Free 100 page Dscount Catalog

[hseount pnces on Generators, Log Splitters, Gas Engines, Hydraulic Parts,
Winches. Trailer Paris. Air Tools. Truck accessories, ATV Tires, Go-Kart Paris

MENTION THIS AD FOR SALE PRICES!

TOLL FREE 1-800-533-5545 (ORDERS ONLY)

Nodthaerm Hydraulkes
P.O. Box 1219, Depl. # 9054

Burnswvills, MM, 55337 - A

SEND COUPON FOR FREE DISCOUNT CATALOG! U™ Your Mastercard or Visa
Marme
Address_
City. State Zip

.

- - -



Buckle up—for life

The people in Iliamna, Alaska, are replacing
their dog sleds with Isuzu P"UPS.

liamna. truck happened to be the owners of the local bait and
An Aleutian Village about 250 miles from Anchorage.  tackle shop. And good news, like Isuzu trucks, travels dam
It's got a population of 100 that swells close to 400 fast. Because now there is a total of six Isuzu 4X4's clogging

during the “tounist” season—if you can call it a season. downtown [lhamna.

You see, summer in [liamna officially checks in at 12:01 And the reasons for our success are simple. Isuzu
on June 21st and unofficially beats a hasty retreat about trucks are built with an all-steel welded body and steel
a week later. Because, mama, it gets cold in liamna. ladder frame. Paint is applied with a special, six stage,

Not only that, there are no paved streets in [liamna. anti-corrosion painting process. What's more, our guts
Truth is, there are barely any roads at all. In fact, up until  consist of a 1.9 liter, overhead cam engine that's extremely
now the basic form of transportation has been dog strong, reliable and fuel efficient. Not only that,
sleds and three wheelers. But not anymore. Because Isuzu trucks are priced from only $5,775% Enough
now lliamnians have discovered that Isuzu 4X4 to warm the cockles of any lliamnian's heart.

Pups are tougher than tundra. What it all comes down to is that in the truck

Seems the first folks to buy an Isuzu 4X4 business, Isuzu Pups are emerging as top dog.

[suzu. Our wheels are always turning,

X}
- E L ’
e —— T Em”g N

- -

: = L
*ISUZU standard bed truck $5.775 manufacturer's suggestad retail price PO.E. axcluding tax, icense, transportation







