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Ford Bronco and Bronco II—
not one but two tough
4-wheelers for '85—both with
Eddie Bauer style. They're all
dressed up with everywhere to go!

MNow Ford offers
you a choice of big
Bronco (seats Sor 6) or
trim-size Bronco [I (seats

all driving more fun.
Bronco II's 2.8L V-6

gives you power no other

small V-6 4-wheeler can

4) in special Eddie o tOp. It's standard at no
Bauer editions. 237  ° extra cost. Bronco
Both have a Py starts with a big
lot of good s Al ? high-torque 4.9L
thingsin <21y -.d-.,_-f%ggﬁ" Six, standard.
common-— B _{FHAl-a5e " Addsa5.0LV-8
besides Ford &2, « %54 :;"vg‘o? with new electronic
toughness | | /% % fuel injection. Plus a
and Bauer class. { /' 5.8L High Output V-8 with
M % “¥ 4 barrel carb—and 27%
POWELTS Yo more horsepower than
Both have plenty of  Blazer's biggest engine*
power on tap. Power that
eases you through hard Unique suspensions.
off-road going and makes Both Broncos have

pension to absorb off-
road jolts so you don't

have to. And to help keep |, ||

wheels glued to the
ground for solid traction.

Both give you a
proven 4-wheel-drive
system with a choice of
manual or optional auto-
miatic locking hubs.

And now both offer
you the special looks and
luxury of Eddie Bauer
editions.

The Bauer Broncos.

These unique
4-wheelers have high-
styled interior and exte-
rior trim. They include
dual Captain’s Chairs,
floor console and much
more. Plus Eddie Bauer
gear bag, travel blanket
and visor organizer. And,
to top it all, “Ford Care”
extended maintenance

SAESRE M s
"My Ford Bronco & Me'

] oy
.-_.E'

More Bauer to you!

independent front sus- f

-

L5

\1 |-
and limited warranty
program. One beau-
tiful package!

Best-Built
American Trucks.

At Ford, Quality is
Job 1. A 1984 survey
established that Ford
makes the best-built
American trucks, This is
based on an average of
problems reported by
owners in the prior six
months on 1981-1983
models designed and
built in the U.S.

Lifetime Service
Guarantee.

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

*Opthonal; ot available in Californda or
with manual transmission. Horsepower
based on SAE Standarnd J1349
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gurcell l\élowtaifm.
rugged place for
a smooth whisky to start.

limb erugh Bt T gulpet il
c ing is just getting e air. I gu it in.
Icy. Thin. And then we stopped, and looking
around took my breath away all over again.
Later, thawing out by the fire, we knew we'd
been someplace we could never forget.
Over Windsor Canadian, we talked about it

all night . That's some smooth whisky.
It's made water that runs down from

the glaciers. They use the local rye. And that |
high, clean air must have something to do

with the way Windsor Canadian ages. I?mﬁa
Rugged country. Smooth whisky. Both
unforgettable.

WINDSOR

CANADA'S SMOOTHEST WHISKY.

CAMADUAN WHIEKY - & BLUERD = B PROOF » IMPORTED AND BOTTLED B THE WINDSOR D43 TLLERY COMPANY NEW *DRE. WY & W35 NATIOMA, DVSTILLERS PRODUCTS CO
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HARDWARE STORES ©

5eéerVess . .
Shovel or Rake

Wislaindd stasesl gk biats 14 curved teeth
poetindd-pasint showvel has 12" heat -treated
steel Blade, Both have long Demdlis!
Hurey! (iffer good from April 1 ooty
while supplies lust, il participeting Trae
Viluie Hardware Stores. 1386857139550

|HAHIJWAHE
 VALUE

L, OF THE MONTH

60’ Extensmn Cnrd

He AVY 1G-ga. -wine eord for [HIWEE
Lesals, indonr & outdoor spphianees that
nesed grempnding. Buy a spare now! Offed
oo from April 20 only while supplies
lust, at participating Troe Value Hoard
ware Stores, 239335

CHARSE 1T af participaten e (R
Truehhflhdnnﬂ“: -

Far store meares you. see R
“Hardwnre” in te Yellow Pages.

mong the very earliest arrivals

at Japan's Expo 'BE were

PM's Dennis Eskow and photogra-
pher Brian Wolff. Their mission was
to let PM readers know about the
new technological wonders the Jap-
anese are going to be offering to the
world in the next few years (see
Tsukuba: Japan Struts Its Stuff,
page 102). Other than that, we
gather, they acted like any other
fairgoers and took their turn at the
novelties and rides—such as a robot
snail one rides like a horse and a
mini wind tunnel (right) in the Chil-
dren's Park. Dennis even managed

EDITOR'S
NOTES

udy Weolff and PM's Dennis Eskow at
Japan's Expo "85: Just blowin” In the wind.

to become the first American to pilot Japan Air Lines' new maglev train.

. How'd you like to cruise around in that beautiful 556 Buick on our
cover? Certainly seems like the right way to go, doesn't it, with spring in
the air and all that. The cover car is a great example of a fun-to-drive

. T o
s

A convertible is fun, even in a studio,

claim PM's Bryan Canniff and Ira Herrick.

m;ﬂndmic&ﬁdtasﬂq:pemh
real life—all white and in regular use,

~ wehicle that was given a new

| lease on life by dedicated en-

| thusiasts. Michael and Joseph
Gallipani bought the Buick

| from a man who, hoping to

| find time to restore it, had
stashed it away for some 20
years. The Gallipanis spent
five months bringing it back to
its original condition. Inciden-
tally, the Buick is really all
white, as it appears in the
photos at left. The two-tone,
yellow and white paint job
came by way of darkroom
magic to make it a more color-
ful subject for the cover. . . .
Freelance writer Harry Jaffe
told us he was skeptical when
he first heard about the use of
nuclear waste to run airport
and highway lights. But as he
investigated several experi-
ments under way, skepticism
slowly turmed to belief. Jaffe

says experimental runway lights powered by tritium are brighter than
conventional runway lights. And his talks with medical scientists convince
him that the lights pose no danger to humans. Runway lights and other
uses of nuclear residue are the subject of The (Slightly) Glowing Future of

Nuclear Waste (page 91). . .

. If you're
shy about taking to the dance floor, you
might take your lead from a dancing
robot. Not only does he dance, he arrives
on site in a UFO. You can read more about
him in Technology Update (page 67).

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




LETTERS

TO THE EDITOR

Book wall finds a good home

During a recent remodeling of the residents’ lounge in our
nursing home. | was asked to come up with plans for a
bookcase unit to span a full wall. After considerable searching
for ideas. | came across your excellent design (Redecorate
With A Bookcase Wall, page 106, Feb. '84)

] followed your drawings very closely, using birch veneer
plywood for the shelves and doors and solid birch for the trim. [
have received many compliments on the results. Thanks for

publishing such good plans.

Thanks for letting us know. We're glad that the design
worked out well for you. Photocopies of the beokcase plans are
available for 83 postpaid from Popular Mechanics, Box 1014,
Radio City Station, New York, N.Y. 10101.

LARRY FETERS
HEALTHWIN HOSFITAL
SOUTH BEND, IND

e

PM's combination

bookcase/storage wall bullt for South Bend's
Healthwin Hospital by reader Larmy Peters. It gets lots of use.

More on ‘first’ cars

In your article American Cars: The First
Century (page 78, Dec. "B4), you said
the first gasoline-powered American
car was built by Charles and Frank
Duryea in 1892, We here in Ohio like to
think that the first was the Lambert.
made in Ohio City in early 18891—a
year before the Duryeas' appeared,
This is borne out by swaorn statements
and a photograph of the car in the
Smithsonian Institution.
HROBERT G- HEINFELD
ADA. OHIO

I think you should have included the
Reese Special, a gas-powered automo-
hile built in Plymouth, Pa.. sometime
between 1884 and 1887,

JULIUS DRAHEM |

BOWIE. MD

You said the 1936 Lincoln Zephyr
introduced styling trends that lasted
into the *50s,

My choice would be the 1934 Chrys-
ler Airflow. which beat the Zephyr by
two years and was the first car to have a
slanied windshield. I owned one and it
was way ahead of its fime.

BYRON F. ASHTOX
ALBANY. GA

Biking the rails
| enjoyed vour article Biking The Nubi-
an Desert (page 94, Feb. '85). We made
similar rigs here to let us ride our bikes
on old abandoned railroad tracks. [twas
a surprise to learn that you need an
outrigger wheel riding on the opposite
rail. Without that wheel. you can’t keep

your balance even though the rail is
guiding you straight as you ride,
W. E VORECK
SPARTA, N.J
No, you did it right
I guess I've been doing it all wrong.
When our car got stuck in sand, we
used to let air out of the rear tires to
increase their footprint and give them
better traction
Now you say that increasing the air
pressure expands a tire's footprint, im-
proving traction (Technology Update
page 61, Jan. "85). You've got me really
confused
€. E MCMURRAY
CROWLEY, TEX

Sorry for the confusion. The tires we
were referring to are of a special design
having an accordion construction. They
stretch as air pressure is increased, thus
expanding their footprint to give better
traction.

Those variable-pressure tires may be
the first in America. but they aren't
new, While in Lithuania in 1972, | saw
firetrucks equipped with similar tires so
they wouldn't get stuck in mud and
snow, We're not always first.

ARTHUR R PETRICK
ELEA PARE NY

Better late than never

In PM's Time Machine (page 178, Jan.
‘85), you noted that your issue for
January 1935 carried a story about the
invention of the first backup light for
automobiles.

It's a bit late to correct that issue
now. but | think you should know that
my 1930 Packard had a backup light—
and that was five years earlier.

SAMUEL W. AVERETT
CHATHAM, N.1.

| remember purchasing a combina-
tion stop/backup light as an accessory
for my dad's 1926 Buick. It became
standard equipment a few years later,
R. NOEL

RORWALK, CALIF

A lot of boat
| was really impressed with vour Water
Sportster project (PM's Warer Sport-
ster, page 80, Feb. "85). | like the idea of
a multipurpose boat that can be used
for fishing, water skiing or family cruis-
ing. and your craft was crammed with
lots of nifty boating accessories,
JASCN SAWYER
SOUTH BERWICK, ME

There's a good side, too
1 must commend you for your fine
article on attack helicopters (No Longer
Sitnimg Ducks! Now Helicopters Shoot
Back. page 86, Feb. "85}, The Apache is
certainly an awesome machine, but it's
sad that such h.illiant rechnology must
be used solely for killing purposes,
WAYNE BRILES
LS ANGELES

As with all of our high-tech weapon-
ry. the real hope is that it will never be
needed in battle. Thus, it serves as
much as a deterrent to war as a ma-
chine of war. ™
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Part of what makes boating
emnjovable is the unexpected.

But sometimes the unexpec-
ted can be a little more than you
bargained for.

That's when it's good to have
a Mariner outboard behind you.
Mariners are rugged. Reliable. And
more predictable than the weather.

Mariner Outboards from 4 to
200 horsepower have CD ignition
for quick starting. And to make
sure they keep running, we build
them with rugged lower units and
internal components that undergo
the industry’s toughest testing. So

yourself, instead of wondering the things about boating you can

ki e e ki

squeeze .
pe oo (X5 MIEIRINER
And with our exclusive M
MMAC financing option, easess| & OUTBOARDS
a Mariner-powered rig is BETTER IN THE LONG RUN
own than ever before.

See your dealer for a catalog

showing our complete line, or
write Mariner, 1939 Pioneer Road,
Fond du Lac, Wisconsin 54935,




BILL HARTFORD

IMPORTS &
MOTORSPORTS

What a wagon!

Volvo 740 Turbo station wagon has sports-car handling and 1560 hp—not to mention space.

Station wagons are not supposed o be
exciting, but Vaolvao's are. We found out
just how fast, road worthy, quiet and
impeccably put together a wagon can
trying five variations of the
744760 Vaolvo

On fast, paved Arizona highways—
and driving just as fast on rippled
desert roads—we tried to shake, rattle
or roll the luxurious haulers. No go. Not
knowing you're driving a wagon is the
best thing about these 740/760s. The
740 GLE with its 2.3-iter, four-cylin-
der. fuel-injected. 114-hp Four starts
the lineup at $19.360. The intercooled
turbo version of the 2.3 engine is rated
at 160 hp and pegs the price of the 740

new

Turbo model at $21,340. The same

| strong engine is mounted in the 760

Turbo ($23.440). but this wagon is

| better appointed than the 740—sun-
be on a several hundred-mile drive, |

roof is electric rather than manual, for
example,

Finally. the 740 and 760 turbodiesel
models ($20.760 and $23.660) come
with the inline Six, 2. 4-liter turbodiesel.
Again, the difference is in comfort and
convenience options. It's nice driving a
wagon that feels and handles like a
sports car—even nicer when it has 160
responsive horses at your bidding. That
makes a 740 or 760 Turbo our choice of
a wagon that you sure can enjoy play-
ing with—and it's probably pretty good
at working. 100,

‘86 Stanza wagon

Missan's new statlon wagon s as
unique in its layout as Velvo's is con-
ventional. Topped off with a high

greenhouse, making it a cross between
a minivan and wagon, the Stanza has
dual sliding doars—one on each side of
the body. 1t's also pillarless (no B-pillar),
which means that when the hinged

front doors and sliding doors on beth
sides of the wagon are open. there's
just wide open spaces running right
through the wagon from side (0 side.
The seals aren't remowvable, but the
rears fold down 1o give a flat cargo area
that's 80 cu. fi. The "B wagon is based
on the Prairie, which has been on sale in
Japan for several yvears, and will be in
the $10,000 price
range. That price in-
cludes power steering,
cruise control, AMFM
and more, Power for the
fwd Stanza is 97 hp
from Nissan's fuel-in-
jected 2-liter Four; five-
speed is standard. Major
options are but two:
automatic overdrive

Stanza wagon has a sliding door on the driver’s side, too.

transmission and sliding
steel sunroof,

The Yugos are coming
If importer Malcolm Bricklin can hold
theline, a Yugo GV will cost §3,980 and
be the lowest priced car you can buy
here, The little Yugo—irom Yugosla-
via, of course—is made by Zavodi
Crvena Zastava and should go on
sale this month at about 300 dealers.
The two-door hatchback is not as
crude as you might expect from
the price. The design is basically
Fiat 128 and the car has front-wheel
| drive. transversely mounted ohc Four
with four-speed, rack and pinion steer-
ing, independent suspension, radial
tires and front-disc brakes. Displace-
ment of the Fouris a scant 1.1 liters, but
the base model GV is very decently
appointed: reclining front seats. rear

Yugo I here at 53,990, it's hoped.

window wiper and washer, locking gas
cap. grab handles, opening front vent
windows, full carpeting and the like.
Unlike early Beetles. it has a fuel
gouge—and even a low-fuel waming
light. The GV (for Great Value) will be
accompanied by a GVX (Extra Great
Value) which will be closer 1o 55,000
with its sport alloy wheels. larger 1.3-
liter engine and other add-ons.

Spying on Audi

If Audi were to do a coupe version of
the 5000, we'd expect something spe-
clal—very spacious and fast. A high-
speed, two-door. four-passenger grand
tourer with four-wheel drive and a
couple hundred horsepower would be a
fitting addition to the line. With smooth
bodywoark shown below. the coupe and
the super-successful 5000 sedan would
be quite a dynamic duo ™

h "

| Likely look for 4wd coupe version of 5000,
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only sign you have to see is the one
,L hanging out front. Because hardware is
what we sell.

JUNIOR Advice from our people can save
MISSES you time when you come in, and even
H more time when you get home.

[ e e

Next time, look for the Sentry

5 { ) sign. It's the easiest way to find all the
b hardware you need.

TOYS 1t Ar%d now jaii(n tl-;',‘a' Sent dSiIver

ubilee Sweepstakes.You could win a
S——— Buick Electra
Q { ' 300. See your

% & arr1c1pat1ng

: Eentr'}r dealer

for more keErsTaKe
w information.
. Where hardware isn't a sideline.
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s R
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DOW CORNING Cordless
3/8" VSR Drill Clear Silicone Sezlane screwdriver

w/ Free Sule Handle el 5799 w/ Charging Stand
(71441 529.99 09¢ afier $2.00 Behate 105 $32.99




THE PM

WORKBENC

'Pick a drill press

| Crafisman offers two full-featured. af-
fordable drill presses for the home
' workshop. First is the top-of-the-line
| 17-in., Y-hp drill press (model No

21387). This light-industrial-duty tool
features 16 speeds ranging from 240 to
4,800 rpm. a permanently mounied
speed selection chart and a 14 % 14-in
worktable. The 10 X 18 x 66'-in. high
drill press has a /s-in. Jacobs chuck and
can drill to the center of a 17-mn.-wide
workpiece. It's abour 5550

The second drill press fe-hp
benchrop model for limited-space
shops, The 8B-in. drill press (No. 21372)
has three speeds—700. 1.500 and
3.000 rpm—and a Ye-in. chuck. The

15 &

tool measures 7 X 12 X 237, in. high
and costs 5149, For details on both drill
presses. contact Sears
DReprt, 703-PM. Chicaao

Sears Towaer

=T

T
W p—

Sears’ top-of-the-line, 17-in., 1&6-speed dirill
press |(left] offers high rformance and
an:urat?. Bench top | [right] delivers
power in a space-saving unit.

speed, 10-in.
benchtop band
saw converts to a
1-in. sander/grinder.

A band saw plus

Skil's versatile benchiop band saw not
only performs standard band-sawing
functions, it also converts o a 1-in.
sanderfgrinder o finish-sand work-
pieces and sharpen hand tools

The 10-in. band saw (model
3104) has a powerful “fe-hp, 4.2-amp
variable-speed moor, The 62-in. blade
is driven by three 7-in,-dia. rubber-
surfaced wheels at speeds from
500 1o 2.000 fr. per minute. The
saw can handle cuts up to 10 in. wide
and 4in. thick a1 90°, Features include a
13 * 14-in. tilting worktable with miter
gauge and a removable Key 1o prevem
unauthorized use. The band saw sells
for ahout $195. For details. contact Skil
4801 West Peterson Ave.. Chicago, [
60646 —J. T,

Mo,

A seeing-eye saw set

When sharpening a handsaw, it's im-

portant to reset the teeth to ensure B8

proper alignment. Stanley’s new saw
set {model No. 15-640) features a built-
in magnifying lens that makes it easier
o check the teeth alignment and to
detect chipped teath. It can be used on
crosscut and ripsaws. backsaws and

panel saws with from four 1o 12 teeth ™

per in. The saw set sells for about 513
For more information, contact Stanley
Tools, Dept. PID. Box 1800, New Brit
ain, Conn. 06050 —J.T

10

Pistol-grip saw set features a bullt-in magni-
fying lens that offers a clear view of the saw
teeth alignment and condition, Use it on
saws with from four to 12 teeth per inch

‘\'

' Traveling vise clamp |

Now you can add conventence and
versatiity o your drill press with this
easy-to-install Traveling Vise Clamp
The mqgedly built accessory consists
of a 20-in_-long steel mounting bar and

& vwo locking cams.,

Simply bolt a drill press vise, upto 4
in. wide, 1o the mounting bar and attach
the locking cams w the drill press
workiable. as showm.

To position the vise. turn the locking
cam handles upward, shift the vise into

7

The traveling vise clamp consists of a 20-in.-
long steel mounting bar and twio locking
cams that fit onto the worktable.

Lift up
vise into position. Turn the handles down to
lock the mounting bar and vise in place.

position and then turn the handles
downward to lock the mounting bar and
vise in place. This accessory permits
guick setups without having 1o fuss
with C-clamps or nuts and bolts

It's available ar Sears stores and
through the Sears tool catalog for about |
540. For details. contact Portalign Toal,
Box BO547 San Diego. Calif. 92138

—Rosario Capotosto |

1f you 'we come Scross @ iew product wirh some special
features, hot us know about it. Wrnte te PM Work-
bench, Popular Mechanics, 2249 West 57th 51, New
York, N.¥. 10018 |
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The Honda HR214. It'sthe ~ is our exclusive design: It's = 7 re- E.tart Eﬂ(‘.‘h timie }!{.‘Iu enm‘l}!
world’s most advanced rotary - smaller and lighter than com-. the¥rass
lawn mower. With a whole parable engines, while pro- Pickupa Honda MOWeT, 4 <
 list of features you've cometo  viding unmatched durability,  And give your lawn our best.

expect from Honda. fue] efficiency and reduced a
Starting with starting. Aw  maintenance. - W7

; electrie starter fires up at the For-added convenience, Power
Y turtiof a key. And & main- Honda's exclusive Roto-Stop™ - :
tenance-free sealed lﬂttery system allows you to stop the - Equipment S R
*.eomes standard. blade without stopping the Y ;
The4-stroke OHV engine ‘engine. So you don't have to Itsa Hﬂﬂdﬁl =" v of
! For optimum safety and perfirmance, we re nrml n'rﬁd vou read the owner's mi zmnl before ».mer""ll;lllu_*.uul Hi |E'|EL-_| Pi:n.-.u Equipmént.
1985 Amefican Honda Motor, Inc )
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OUTDOORS

B.ldmg the roof

How about a van that doubles as a
boat? Designed to offer extra head-
room In standard size vans with cutout

roofs,
variety of options for row, sail or out-
board power. The broad tri-hull design

Boat Top can be had with a

offers stability, and foam
flotation ensures level
floating when swamped.
The 12-foot craft weighs
200 pounds, will take up to
& 1 hp motor and can carmy
up to 725 pounds. Installa-
tionn 15 best handled by a
van conversion outlet, Boat
Top costs $995. An electric
loader option that swings
«| into position atop the van
costs $495. Sky Hook, Box
379, Mayo, Md. 21106.

Boat Top doubles as a van roof
and a | boat. Sall
package s an option.

Thiz 12 oz. minl-stove fits inside a cookset.

While we're waiting for someone
develop a mini-microwave for backpack |
use. we'll settle for this 12-ounce, qui-
et-operating gas stove. The Whisper-
Lite will boil a quart of water in less
than four minutes and folds up 1o fit |
inside a cook set. The stove sells for less |
than $40 at sporting goods stores. It's
made by Mountain Safety Research,
Box 3978, Terminal Station. Seattle.
Wash, 98124,

Camping pad
Sometimes, the best pan of camping is
having a comfortable place to he down
after a long day of backpacking. A more
comfortable alternative o conventional
air mattresses and foam pads is a
hybrid design called Camp Rest. Made
of a waterproof nylon skin bonded 1o an
open-cell foam, the pad self-inflates by
tuming a valve. Air is wapped within
the foam and is then pressurized by
your weight. The air supports you off
the ground and minimizes foam loft so
you get the greatest possible insulation
effect

Unlike air mattresses, which have no
insulation. Camp Rest has four times
the nsulation of closed-cell foam pads.
The rolled-up size of the pad is 26 X 6
inches. Inflated, Camp Rest measures
gh X 77 ®x 2 inches. Weight is 3%
pounds. Camp Rest is manufaciured by
Cascade Designs, 4000 First Ave. 5.,
Seattle, Wash, 98134

If you want to sharpen your archery |
skills, the Air-Bow may be just the
ticket. The device lets you practice your
draw and release without the damaging
effects to compound bow components
caused by dry firing. The Air-Bow air-
pressure, shot-absorbing mechanism
temporarily attaches to any bow and
- converts the en-
ergy of the bow
D alr pressura
and heat. You can use your bow as an
exercise machine or add an attachment |
that projects BHs or regular air darts.
The complete Air-Bow system s
$45.95 from Indoor Archery Inc. Box
361653, Melbourne, Fla. 32836

p—

Trailer tongue stand

Here's a fast, easy way Lo support your
trailer tongue when the trailer is un-
hitched. The Roto-Stand trailer tongue
installs quickly on most 2%-inch or 3-
inch square tongues for a fixed support
height of 26 inches. When unhitching.
you simply rotate the unit 90° from its
horizontal locked position to the vertical
support position—a two-second, one-
hand operation. The Roto-Stand. with a
list price of $29.95, will handle tongue
weights up to 250 pounds, and is avail-
able from First Products Inc., Box 1425,
Tifton, Ga. 31794 P

Tongue stand rotates 20° out of the stowed
pasition into the lodced wvertical position.

b,
*
-
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Sooner or later—
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There are a lot of smokeless tobaccos out there, but for a lot of guys
there’s only one. Copenhagen. For one good réason.

It satisties.

Show your colors! Send for our celor catalog packed with the newest caps, jackets, shirt & e
your name and address along with $1.00(which may be applied toward initial purphasej Io y
PO. Box 729, Sparta, NC'28675 AP
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Dial-less phones,
and typewriters
that can spell

LAS VEGAS—There's more to the

Consumer Electronics Show than the |

entertainment products menticned in
last month's column. Utilitarian bt
equally high-tech items such as com-

puters and typewriters also made Janu- |

ary debuts. The show's also a magnet
to new technologies such as voice rec-
ognition, which came to town in a robot
and naw telephones

Compared to simple voice-activation.
in which sound triggers a device 1o
begin operating. voice-recognition
products are programmed to respond
to human language. This enables them
to differentiate commands and execute
the ones you request,

To achieve this, the voice-recogmition

Sawafuji’s tiny, nonmagnetic speakers
promise better sound in smaller products.

device analyzes your voice-print and
commits it to memory during the pro-
gramming stage. Any subseguent com-
mand is compared against the prints
and when the device finds cne that
matches, the command is executed.
This is the principle behind the Hear-
| oid robot and dial-less telephone intro-
duced by TTC, a California company.
Hearoid recognizes simple commands
from 12 different voices. For mora
complicated tasks. program a cassette
and insert it in the robot's tape deck
The battery-powered Hearoid costs
$400—about the same as TTC's dial-
less telephone, which recognizes four
voices and memorizes up to 80 phone
numbers. Just call out the name of the
party you're phoning and say “'dial."
Though these current applications
for woice recognition are simple, more

PMW ELECTRONICS
MONITOR

Hearoid, an 18-in.-tall robot,
will respond to volce commands.

sophisticated products should emerge
as the price of computer memory
drops. In fact. price and memory domi-
nated the news of personal computers
in Las Vegas.

Atari's new 1305T ($400) and 5205T
($600) use the same powerful 16/32-hit
Motorola 68000 chip that provides the
sophisticated graphics and processing
capabilities for Apple's Macintosh com-
puter. The 1305T has 131.000 bytes of
random access memory [(RAM); the
5205T boasts about 524.000. Price-
wise, an Atari 1305T system with disk

Lightweight, portable electronic typewrit-
ers from Panasonic (top] and Casio also
function as computer printers.

drive and color monitor should retail
around S800—about half the cost of a
similar Macintosh package. Commo-
dore meanwhile launched itz %250
Commodore 128, a more versatile and
powerful successor to the popular Com-
modore 64. With 128000 bytes of
RAM, the new model is in a class with
IBM's PCjr and Apple's llc—and it can

petition for Apple's Macintos family.

be expanded to hold 512,000 bytes. It
also can run the huge base of programs
developed for the Model 64.

Not cquite computers. but getting
smarter all the time, are electronic
typewriters. The latest Smith-Corona
models have a built-in dictionary that

This dial-less telephone from TTC Is made
paossible by volce recognition technology.

alerts you instantly to any mispelling of
30.000 frequently used words. Pana-
sonic’'s first portable. the REK-P400
($350). has bullt-in programs that pro-
duce graphs in four colors. It also stores
two pages of text and can be used as a
computer printer. So can the 3400
Casiowriter 30, which stores 12 pages

One noteworthy technological break-
through is the tiny. nonmagnetic piezo
crystal loudspeaker developed by Ja-
pan's Sawafuji. They can be used
where magnet-driven speakers would
cause interference (as in TV sets). This,
plus their small size and low power
requirements, will bring decent sound
to highly miniaturized products. PM
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Save now and enter the bg sweepstakes.

Special offers on America’s finest sporting goods
for family fun...and you may win a great prize!

Your local sporting goods retailer is now ciffering National Great Out-
doors Sale specials and prizes. Enter the Sweepstakes while you shop
for special prices and offers on leading brand names for fishing, camp-
ing, boating and family outdoor fun.

GRAND PRIZE. You can win a brand new Astro, sfile Chevrolet's new con-
cept in a people-carrying, cargo-hauling. new-size van. Qutstanding towing
capability plus beauty, comfort and convenience. And it can be yours!
FIRST PRIZE. Or you may win a rugged, high-quality 18' Starcraft
Fishmaster and trailer plus a 40 HP Johnson™ Quthoard Motor.

OVER 400 OTHER PRIZES! Valuable prizes from Arbogast, Berkley, Brinkmann,
Cutter, Daiwa, DuPont, Fenwick, Fiskars, Flambeau, Garcia, Gott, Johnson, Penn,
Plano and Techsonic. See full listing at end of this special section, To enter, fill out
coupon and deposit it at any participating store,

Mote: Some participating stores may nof stock all items shown.

Sponsored by the
National Association of Sporting Goods Wholesalers, Chicago, IL

- WITH 40uHPIOHNSON

16 STARCRAFT FISHMASTER
OUTBOARD MOTOR

R e T R e e
THE NATHENAL PME
ENTRY FORM
— NO
PURCHASE
sSALK. MECESSARY

Please enter me in the big 1885 National
Great Outdoors Sale Sweepstiakes

Hamis

Addross

Ciy Siale FI

Oeabar & Namn

Dealar s Addnirss

Cily “Eme | Zip
Hothing to buy. Mothing to write. Enter belore

May 31, 1985 Sweepsiakes subject 1o Federal,
State and Local laws. Viowd where prohipited by law
Al prizes will be awarded on 8 national bass
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Whether they're hitting on the surface
or underwater, here's your chance to
fill your stringer fast and save money
doing it
For top water action, tie on the
litterstick, a new floating bait with fish-
attracting splash and flash front and back.
If the big ones are hanging deep
around underwater structures, the new
Arby Hanger dives down to hook them,
Put these new Arbogast Bait of
Champions in your tackle box and the
Arbogast rebate in your pocket, lis
such a good deal, you'll want to get
several for yourself and your fishing
friends. Rebate details
printed on the package.
Look for this package
at participating dealers.

Buy this specially
selected Arbogast
lure combo

and save $1.00.

The Fred Arbogast Company
313 W. North Street, Akron, OH 44303

"BAIT OF CHAMPIONS

OFFICIAL SWEEPSTAKES RULES.

NOTHING TO BUY. NOTHING TO WRITE.

Swoeapstakes subjoct o Fedoral State and
Local laws, Void where prohibited by 1aw

Prizewinners will be determined ina
witnessed random drawing of entries
receivad by HBM/CREAMER, Inc. whose
decisionsare final

Tha Grand FPrize Winmer (1] will récoive a8
1985 Chevrolel Astro Van: The Firat Prize
winner (1) will receive a 1885 Starcralt 16
Fishmastar Fishing Boat with a 40 HP
Johnson Outboard Motor, Olther prizes will
be awarded as hsted in store dizplays. and
on the iast page of this section. All prize
winnsrs will be nolihved By mianl. Prifes arg
non-transferable and non-redeemable
Taxes are the sole responsibility of the
prizawinner. Tho cdds of winmning a prize
will b determined by the number of endries
receinved, All prizes will he awarded on 8
national basis

Swoepsiakes open 1o residents of the U S
and Canada. Ohio residents can mail entries

to Address below, Employeas and their lamilies

of the Chavrolet Division of Genaral Motors
Corporation, MASGW and their advertising,
sales and prodection agencies arg nol eligible
A list of major prizewinners may be obtaired
b'l" sanding a stamped spif-addressad enve-
tope to NATIDNAL GREAT OUTOOORS
SALE SWEEPSTAKES, Box 328
Pitishurgh, PA 15215
Mo purchass NEcessary Slﬂ'-r:-l:( 1l el A
dapasit an antry coupon at & participating
retail store bafors May 31, 1985 Enmtries most
ba received belors June 230 1935

NEW e
.

Lift-back cover, 3% " deep well
in top. .. four 114 " deep

mavable dividers, Two bail-type
latches for top cavity. Special
latch for door that protects
drawers from weather.

# |deal for cramped
than 16"

* Rugged recessad i
handie

= 12 movable dividers for
various compariment sizes

* Hi-impact plastic construction
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Introducing Garcia graphites. Six new reels designed
to outlast and outfish anything you’ve ever owned.

Now you can have it all. Six new reels with the strength, sensitivity
and comosion resistance of graphite. Plus celebrated Garcia
Swedish engineering High-performance features and long-haul
durability make Garcia graphites the finest fishing instruments
you'll ever use.

Ambassadeur® 4600 Plus and 5600 Plus. With our exclusive
lifetime warranty and Glide-lok® magnetic brak
ing system for casting control without backdash.
Cardinal® 3 and 4. Fulcrum drag makes them
the smoothest-running spinning reels ever
built. With our exclusive five-year warranty,

garcial

ABL-Carcia, Inc. @ 21 Law Drive ® Fairfield, NJ 07006

plus an extra graphite spool free with every reel.

ABU-Matic® 170GR and 290GR. The Big-Mouth spincasting
reels. Large-diameter line rings reduce line friction and allow
longer casts. Exclusive five-year warranty.

These new Garcia reels are power-matched to Garcia Conolon®
graphite rods. High-Modulus Graphite gives you greater sensitivity
and uniform flex from butt to tip.

The new Garcia graphites. Six new reels with

a flair for action. And craftsmanship to go

the distance.

Performance you can depend on.
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15 Up to-.
World HF-

SPECIAL RE BA'I.:IES ()
May 1 thru 15 Berkley®

Trilena Drive, Spirt Lake, lowa S1360

PENN’S PERFECT PAIR. ..

The 210 & Mag Tuned" 10 Hi-Speed Level Winds

These reels bring it all together are ideal when casting or trolling The Great

.level wind convenience, fast  for salmon, trout, walleye, striped FENN A
4. gear ratio, and ball bearing re- bass, weakfish and the like. REELS Rg' nlzr;:can
liability. And the Mag Tuned™ 10 See your retailer today or send $1 I N—
offers magnetic spool control for for a full color 52-page catalog.  Penn Fishing Tackie Mfg. Co.
backlash-free casting. Both reels Dealers inquire. 3028 W. Hunting Park Ave.
Philadelphia, PA 19132

210 1 Mag Tuned™ 10

350 yds./20 Ib. mono 275 yds./15 |b. mono
(Stainless steel spool. . {Lightweight anodized
Anodized aluminum also avail.) aluminum spool.)

Wt 21 oz Wt 14 oz.




Save NOW on Fenwick’ Boxes

The most expensive to organize and
tackle box shown below protect your valuable
costs about $25. The rest : fishing gear. Pick one up
a lot less. Little enough - at particiﬁating dealers
for a quality-built, feature- fEHIUJCk woodstream during The National Great

filled Fenwick box de- Outdoors Sale. They're
signed by “pro fishermen” ® A Sign of a Good Fisherman!
N 4 FENWICK 15 FENWICK" 1060
wet | TACKLE SATCHEL TRUNK-TYPE
> = 26 compartments, BOX
I o some adjustable « 3 trays, 23 com-
f - 3 = 2-sided access partments
tigl N = Includes remov- * lockable
: S ahle G-compart - thing young anglers + afjusiable
# ment utility box need except @ rod and resl compartments
E in top tray
" FEMWICK" 30 FENWICK® 9050G FENWICK" 3.4 & E
TACKLE SPORT SEAT HIP-ROOF BOX S
SATCHEL * recessed handle * 4 trays - .
b+ 31 extra-deep « 2 lift-out trays for « 40 compartments, /
. compariments tackle, ammo, elc some adjustabie
"%, - Zsided access . ramo;:hh « Torust™
P’ 4 sturdy |atches Insulat rust-inhisitdr
container ﬁ‘Eﬂ'] -

$10.00 back on the all new, extra
strong 100% Radial Graphite!

Lightning Rod features 100% radial graphite that wraps
around and weaves through the other graphite fibers for un-
matched fish fighting strength. In fact, Lightning Rod is so
sirong, Berkley guarantees that it's the st { graphite you
have ever fished or your mo back! And don't miss the
$10.00 Rebate on Lightning Rods May 1 thru 15, 1985!

B Fry ok Eafira] PRagpf

From the makers of ‘."_I
Berkiey°Graphites

“" Berkley and Company, Trilene Drive, Spirit Lake, lowa 51360




Think of it as
a fortress for your food.

g
Just fill these Refreeze 4 Gott cooler chests have a tough, double-
bottles with water, freeze | P wall body with built-in handles that
and then lock back into , ML can fake all the banging, bouncing and

the lid. No melting cubes, dropping you can dish out.

no soggy food.

Removable food
trays protect soft
items from being
crushed down below,

Every Gott cooler chesl is
guaranteed for three years.
And built to last a lifetime.
So not only does this fortress
protect your food, it also pro-
tects your investment,

(rott cooler chests have
extra-thick insulation in
the sides, top and bol-
tom. Other coolers don't
compare.

GoTT

Buy a Strike Gold rod and reel N
and get *30 back. No catches.

It's such a good deal, it almost sounds fishy.
Buy a Strike Gold spinning reel right
now and you'll get $10 back. Or
buy a Strike Gold rod and you'll
get $10 back.
i buy both at the
same time, you'll get a whop-
ping $30 back from Daiwa.
No catches. No loop-
holes. No kidding. Just
look for the rebate form
that accompanies Strike
Gold rods and reels.
Of course, we don't want
price to be the only reason for
buying Strike Gold. So here are a few more reasons.

Graphite construction. Rear drag. Autocast® And Sensor™
graphite rod and handles for remarkable sensitivity.

Pick up a Strike Gold rod and reel. A great duo, now
with a triple rebate.

For more information, send a posteard to: Daiwa Corp., Dept. GSC-85,
7421 Chapman Ave., Garden Growe, CA 9
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BUY STREN® AND GET AN OFFICIAL STREN FISHING TEAM CAP,

It's the Stren Vacation Special.

Buy any two reel-fill paks of premium Stren or new
Stren Class Line between April 25 and May 25, 1985 and
Du Pont will send you an official Stren fishing team
cap. Free.

It's a fine quality cap. And it makes an even better value
of America's favorite line. Choose any two. Premium

Stren in Clear/Blue, Golden or Clear, Or new Stren Class
Line, the line designed for landing record fish.

Get your order form where you buy Stren, Or use
the coupon here.,

Look for the Vacation Special display at your Stren
dealer. And cap a great fishing season.

[ 7 STREN FISHING CAP ORDERFORM. i

BAIL T Stren Cap Offer, PO Ben 3600 | sncaster, PA 17803

| HAVE ENCLOSED:

D Ovgral dated cash regisbes racepl with puschase price cincied
AND

0 The smeds. “nesl-1ill pak” clipped from 2 Siren packapes.

MNAME
ADDRESS

AGE

STATE Zip

PHONE ()

| FISH

0514 days a year [ maandy freshwater
115 days or moee 2 year L) manndy sattwater

Lorrd oo F thung. Ciap peér cesomes 7 : '
[Fter pond onky on Siren perhased Apn? 25 Seougn May 75 (55 0 (‘! I .
the Li5A Al i epht weeks bor deiveery. Subast tn stale aved ocal

sl Vol wheee Laminl. nestrcied or lorbedden Dy lw g -

2
e
=

Rcuans rics] bt posemariond oy Weary 75, 1985 N




Three tough outdoor products designed for ﬂshermerf!

Our 1566 and 2713 Tackle Boxes feature sensibie ldeﬂ.

like trays that hold lots of sizes and shapes, and v g .i!y-
dividers that customize the trays. Plus.... f .
handles, latches and hinges that last a lifetime. _

The 901T Trolling Bait Bucket is designed for 48

one hand operation, no buttons or levers to =

fool with, keeps large and small bait alive
and kick'n and will always right itself in
the water. A lot of smart features!

Look for these 3 outstanding produgt
and their speclal prices at
participating Flambeau dealers.

FISH BITING...SO ARE THE MOSQUITOES!

CHIGGE
TICKS, FLEAS, GNATS, AND
BITING FLIES, TOO!

T B the

cu'r'rEn =
MAXIMUM '
pROTECTION &

#

CUTTER

INSECT
REPELLENT

e SINGLE USE
ﬂ‘#”i#ﬁ PACKETS

Repeli acnquiter, chigger, gast, fichi, e and bifing Rere

INDIVIDUAL
USE PACKETS

R 5"'-—_.._._... Household Products L (L
CREAM, SPRAY AND STICK ARE AVAILABLE IN ORIGINAL AND EVERGREEN SCENT Do R




Reasons to Switch.

Quantum. Quality Defined.

Quantum baitcasting and  more working drag
spinning reels. Two reels that  surface than conven-
have advanced to a level of per- tional rear drags, it has
formance guality that'll give enough precision, range
you all the reason you need and sensitivity to make
to switch. a big fish show respect
In baitcasting, the reéason  for light line. Translation:
is DynaMag™ magnetic cast you'll land more of the ones
control. The spool control is you hook.
calibrated to 280°, twice the Quantum baitcasting.
range of most reels. U let you Quantum spinning. More
throw anything in your tackle- casting control. More fish-
bax, thumbs-off, into the fighting control. More reasons
wind, with complete authority  than ever to switch.
and perfect contral, For the name of the " s
In spinning, the reasonis  Quantum dealer nearest you, |
Magnum Drag™ With 600% call toll free, 1-800-USA-REEL. Box 170, Tulka, OF 1101

o 19R4 Brunywick Corp




Most Reels Twist Line! Johnson Reels Don't! F'

REPLACE YOUR
LINE TANGLER!

Straight line casts farther, retrieves Johnson Reels can't twist line
more smoothly, catches more fish! because they've replaced the slipping
(How many fish have you caught spool with a DriveTrain™ drag system.
while you were trying to untangle And their patented CamDrive™ gives
your line? ), you extra retrieve power to land the big
Try the Twist Test with your reel: ones. Replace your line tangler now...
Tie _L_IIIE I'u-,!E to a guide, crank a dozen Three sizes; Century, with 10-1b. STREN®; T10, with
turns against the drag, then push the  14-1b. Strens. and the freshwater, light saltwater
button or open the bail. If you get Sabra, with 17-1b. STREN®
twists, you IE:-wr- a line tangle > All made in US.A. by

s I sk 1 langler: Johnson Fishing, Inc.,
Mankato, MN 56001,

"+ JOHNSO

TANGLE
FREE




LCR...

* LIQUID = CRYSTAL e« RECORDER =

Bridges the gap between flashers and charts.

« Automatic noise rejection

me- ""uara nteed

|'|L‘L"\:] 5 ar‘-d Du

E IN FISH-FINDING

The Campstove Fryer Tha
Powerful Than The Avera
it Even Deap Frieg!

35,000 BITL kst

CookE any el in

minites. Use with sthar

vefilabls propares (BN o
desposabin cylnder

SAVE 510

on purchass o Brinusane
el Fry™ waths Pan &

= =
Home Auto™ Rechargeable |

Spotlight

Recherges Wherever You Arel
inio 8 cupme
o wall outhel
M‘alﬁm Daam

SAVE $3

on thi purcrase ol &
Brinkenars HOMEALITD
Aechaigaable Spoflght

EHI 'I"Erlﬂ'l Most riul Handhald
tare-Free Spotlight

A5 DO Gt

10 s, Mo P il

Fuan car headight

Penatales fog

Tain and show

Operales frem &y
12-voll soume

SAVE $3

o0 8 perchase of 8
OB ® Bk b

MAXLITE
5-3-2

Tha Warld's Finest Flashlight!
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DON'T LET THE
GATGH OF THE DAY
BEGOME THE
MESS OF THE DAY.

Meet the 2000 -
Senes Allet knife and
sheath with built-in sharp-
ener. We've combined ceraric
sharpening rods in the sheath with
a lightweight graphite handle and
a high carbon stainless steel 6" blade,

Oh good, it a FISKA.RS

7811 W Stewsart Ave., Whinsan, W1 53401 (715 ) 8422091

WIN ONE OF OVER
400 GREAT PRIZES IN

THE NATIONAL

inrnr-
Complete Consumer Prize List Retail Value
1 Grand Prize - 1985 Chevrolet Astro Van $11.000
1 First Prize - 16’ Starcraft Fishmaster and

Shorelander Trailer with 40HP Johnson

Outboard Motor $ 6,500
2 Second Prizes - 1 Minn Kota Trolling Motor  § 310

1 Humminbird LCR 4000 Depth Finder 5 &8
2 Third Prizes - Gott Coolers § ZMeach

fi5 Fourth Prizes - Penn Reels, Emki-eg
Lightning Rods with Trilene Filler Spools, :
&U Garcia Rod and Reel $ B5each

200 Fifth Prizes -Brinkmann Maxlite Flashlights 5 35 each
Cutter Cooler Bags. Daiwa Reels 30 each
Tackle Boxes by Fenwick, Flambeau,

Plano Molding £ Z5each
Arbogast .hllersnck and Arby Hanger Lures § 40 doz

150 Sixth Prizes -
50 Fiskars Fillet Knives with Sheath § 10
100 DuPont Strer Fishing Line Paks 3 &

National Fishing Week
June 3-9, 1985

— AMERICAN
e FISHING TACKLE
== MANUFACTURERS ASSOCIATION

" Moot Fiskirs gamwe and Hsh shears.
A 7 inch scissors with a high carbon
stainless steel blade designed to hold
and cut. With comfort molded handles to
make the job fast and easy.

Of good, its a FISKARS

7811 W Shnoart Aoe., Watsai, W 54401 (715) 842-209]
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calculate loan payments for a new car H the diagnosis for the old one Is terminal.
Everyone knows the Commodore 64 computer is great for games. But the other
day. | fired mine up for a practical purpose—troubleshooting my car's rough idle
What transformed the Commodore into an electronic Mr. Goodwrench was a
program called Computer Mechanic.

After loading the program. the main menu appeared on the screen, and | chose
the diagnostic section. Computer Mechanic led me to the source of the problem in
less than a minute—a loose sparkplug wire. Could | have solved the mystery
without Computer Mechanic? Sure, but probably not quite as logically. Of course,
Computer Mechanic is no substitute for a shop manual. The program includes
sections on brakes, suspension, tires, transmission, engine, cooling system, fuel
and emissions. Computer Mechanic can also keep tabs on maintenance. and record
car expenses in up to 40 categories. The price is right: $26.95 for Commodore 64
and Atari, $49.95 for IBM. Write 1o Softsync Inc., 14 East 34th Street, New York,
N.¥. 10016.—Bob Berger

X marks the spot

To accurately mark metal that has to be

drifled. there's no better wol for spot-

ting hole locations than a Skidmore
| optical center punch. The tool has three

parts=—a magnetic base. a magnifying
| lens with crosshairs and a hardened
stee] punch. To put your drillwork right
on target. start by applying layout dye
| to the metal parts and scribing inter-
secting lines. Then. all you do is insert

the base until the cross hairs match up
with the layout lines.

With its strong magnet. the base will
stay put while you withdraw the mag-
nifier and insert the punch. One light
tap with a hammer will put the punch
precisely where you want it, and you'll
be ready for drilling. The price is $40.
B Order the optical center punch from
Skidmore Engineering Co.. 5130 Rich-

The optical center punch b,'!" Skidmore offers | mond Road, Cleveland, Ohio 44146
pinpoint accuracy for neater metalworking. | —HBob Berger

the magnifier into the base and move |

Motorist’s best friend

My car isn’t big enough to carry all the
tools I might need on the road. but with
a RoadPal, at least | can carry a 200 psi
air compressor along with a trouble
light and emergency flasher. [ts 12-foor
cord plugs into the cigaret lighter for

RoadPal combines light, emcr?c flasher
and air :mprenn'?:‘ plugs ntr:rlight:r.

power. RoadPal costs $39 in the auto
section of discount stores, ar get it from
Campbell Hausfeld, 100 Production
Drive. Harrison, Ohio 45030.—N.5.M

Engine connection
If the engine in your Japanese car or |
truck is gone, but the rest of the vehicle
is good, how about another engine? I
Rebuilts may be too rich for you, but
how about $295 (and up) for a used
engine with a 90-day guarantee?

The imported engines have run
30,000 to 40,000 miles, and they come

Used englnes are shipped from Japan to
United States with a %0-day guarantee.

in wooden crates, wrapped in heavy
plastic. Currently. engines are available |
for Dodge Celt, Datsun, Honda, Mazda
(piston engine), Subaru and Toyota,
plus Chevy Luv and Ford Courier
trucks. Coverage is from 1978-80 for all
makes, plus some back into the 1960s.
For more information. contact ByRite
Engines, 14209 Southwest 142nd St.,
Miami, Fla. 33186 —FPete Warren
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The right choice of tires can improve the
straight-line traction of your car, even if its
engine develops a high amount of torque.
While no tire con promise you the ultimate

in any performance characteristic, it 15 a

fact that the BFGoodrich Radial T/A" was

designed fo optimize grip applied to road

x pavement. This offers you excellent power

applied to the ground under gcceleration,
as well as remarkable braking power

' " even in the rain.
\ "~ —— The some computer-aided technology
: ———___used in building the Radial T/A (in 50, 60.

and 70 aspect ratios) was applied to the
entire feemily of BFGoodrich T/A™ Radials.
The result is a complete line of high-
perfarmance car and Yruck tires in many
sizes, designed for a wide variety of perfor-
mance needs and driving styles.

A. Reduced hydroplaning and excellent |
wetl traction are achieved by high void- /
to-rubber ratio and special tread /

compound. f
B. Excellent cornering, handling, and dry H——
traction result from roce-proven radial Q’k J
—

o

ff —
| po—
|
I

construction.

C. Remarkable tread life is due to special
belt configuration and dual compound
tread. o |

D. Predictable steering response results 5 P e
from a combination of sidewall and belt 7 1 U 1 2] e
construction. £ O3 (S by Lea'™s

The BFGoodrich Hadial TIA was Ty 2o
designed to provide remarkable straighit- '
line traction, even on cars with rear sus-
pensions that tend to deliver power to the
poavement in high peaks. This can cause
surges of coceleration or deceleration in
wet weather that require o tire tread with
a high void-to-rubber ratio and a special
tread compound like that of the Radial T/A
to assure the driver of excellent traction.

'y [
. A.B.C.D}=

- WE MAKE CARS PERFORM "



NORMAN BECKER, PE.

HOMEOWNERS’

CLINIC
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We bought a 13-year-old house that has

tall me if this wiring is safe?—Emmet
Rathbun, San Marcos, Calif.
That depends on

Is aluminum wiring safe?

Even though you may not find any of

aluminum wiring throughout. Can you | these trouble signs, the potential for a

fire may exist. It can even occur at an
putlet that has nothing plugged into it.
Correcting  the

whether corrective
measures were tak-
en by the previous
owner. The U5
Consumer Product
Safety Commission
says that houses
with alurminurm wir-
ing are a potential
fire hazard. During
the period between
1965 and 1973, be-
cause of the short-
age and high cost of
copper. aluminum
was used to wire
about 1.5 million
homes. Although

COPPER WIRE
PIGTAILS

CRIMP EDNNECTH:JN
ON GROUND WIRE

wiring,

CRIMP COMMECTHONS COVERED
WATH SHERINK INSULATION ON g=
BLACK AMND WHITE \WIRES

N

[NO INSLILATION REQUIRED)

crimp-connect
all sutlets, switches and fixtures, and cover
connectors with shrink insulation.

problem does not
reduire rewiring
the entire house.
The method recom-
mended by the
Consumer Product
Safety Commission
requires connect-
ing a short piece of
copper wire to the
end of the alumi-
num wire by using
a special compres-
sion-type crimp
COnnector, The
copper wire is then
used for connection
o the outlets,

ALLIMINLIM
WIRE

To eliminate fire hazard with aluminum

copper pigtalls to

aluminum  wiring

was approved by the National Electrical
Code, it was later found that there was
dangerous overheating in 15- and 20-
amp. branch circuits at some of the
connections between the aluminum
wires and outlet receptacles, switches,
fixtures and appliances. Anyone who
has aluminum wiring should be alert for
the following trouble signs:

® Cover plates on outlets or switches
that are warm 1o the touch.

B Sparks. arching or smoke at outlets
or switches.

B Strange odors, especially the smell
of bumning plastic. around outlets and
switches.

B Qutlets, lights or entire circuits that
don't work.

switches, fixtures
and appliances. The special connectors,
called Copalum Compression Connec-
tors, and the crimping tool are manu-
factured by AMP Special Industries.
Valley Forge, Pa. 19482.

The corrections described should be
made by a licensed electrician who has
this equipment. Connecting the copper
pigtail to the aluminum wire using a
wire nut is not an approved method.
You can check your outlets and switch-
es 1o see if the wire terminations were
piqailed prior to your purchasing the
house, but take precautions against
electrical shock. If the aluminum wiring
in your home has not been corrected,
you should take care of this problem as
soon as possible.

Iron-stained fixtures

I have a problem [ hope you can solve,
We racently purchased a house that had
water with a high iron content. There
are iron stains in the sinks, bathtub,
toilet and washer.

Is there a product on the market that
will remove these stains? We corrected
the water to Jower the inon content, but
the stains remain—Thomas F. Sell,
Gwinn, Mich.

Try cleaning the stained areas with
Zud. Zud is a heavy-duty cleanser that
contains oxalic acid, which bleaches
and then dissolves embedded rust

30

stains. Zud is available at hardware
stores as well as some supermarkets,
and will cost approximately $2.40 for a
1-pound can.

If the rust stains in the wb or sinks
are the result of water dripping from
the faucet over a long period of time,
you may be unhappy with the surface
finish even after removing the stains.
Continuous water dripping on a porce-
lain surface over a period of time will
eventually erode the finish. In this case.
even though the fixture is functional,
you may want to resurface it for cos-
metic reasons.

Faded black mortar joints

My concern invelves the black mortar
used on the brickwork of my 10-year-
old home. This mortar was used to
accent the bricks we used.

When it was new, the mortar was
very black. However, after the first year
it turned gray. Now, after 10 years, the
sun and weather have turmed the mor-
tar almost natural,

Is there anything I can do to restore
the black? In every home I've seen with
similar mortar, it has become faded.
Flease let me know if there's anything 1
can do about this.—Michael Kisssl,

Although nothing can be done to
restore the black in the original mortar,
there is something you can do o pro-
duce black mortar joints.

You can either stain the joints or
tuckpoint them. Both of these methods
are tedious and labor intensive, so
unless you do the work yourself it can
be quite an expensive undertaking.

According to the people at the Pori-
land Cement Assn., the original mortar
mix probably had carbon black to pro-
duce the black color rather than a
mineral oxide. They say that carbon
black is sensitive to ultraviolet light, not
stable, and has a life of about seven
maonths to a year.

If you want 10 tuckpoint, you will
have to grind out the existing joints toa
depth of about % in. and then fill them
with a new mortar containing a black
mineral oxide pigment.

The other method for producing
black joints is to stain them using a
water-repellent, penetrating masonry
stain. The stain can be applied using a
tz-in. brush. You must work carefully,
however, s0 as not o smear stain on
the bricks.

The Charger Corp.. 1011 Dixowell
Ave., Hamden, Conn. 06514, will make
up penetrating stain of any color if you
provide them with a color sample. Gui-
lio Fraenza of Charger says that a two-
coat application of their stain will last
for 10 years. ™

Do you have a home-rmaitenance ar repair problem?
Send it v Homeowners' Clinic. Popular Mechanics.
224 West 5Tth St New York N.Y. 10019, .Lewers
canmot be answered individually, bur problems of
wide interesr will bo discussed i the cofemn, For
more home-repair and maintenance help. get PAM's
Home Care Guide, $4.85 postpaid. Send your orderns)
to Popular Mechamics. Box 1014, Radia Ciry Statian,
New York, NY. 10100

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

17 mg “tar.” 1.1 myg micotine av. per cigarette, FTC Report Mar. 84

14




Todaw)u ust light up a Mariboro.




DANIEL CHARLES ROSS

DETROIT

LISTENING POST

Intercooled Buick turbo for ‘86

Shown here is the proto-
type Buick Regal Turbo
built by ASC/McLaren to
test Buick Engineering's
intercooler project for

1986. The McLaren Regal g i _ 2
i5s a parts-bin special. as
prototypes often are. Un-
derhood, it's a mass of

conduits, with thick twbing running forward and dropping down to an air intake
under the grille. Turbo lag was interminable, making the car scary for even an
experienced driver. Negotiating a fast turn is an exercise in guesswork, wondering
when boost would occur. A driver risks the very real possibility of power-induced
oversteer at a bad moment, causing a nasty spin.

However, we just returned from a ride in a production intercooled-turbo with a
Buick engineering group. The cars were stock '85 Regal T Types with the '86
powertrain. The difference between these and the McLaren was night and day.

The production cars have an efficient ram air duct dropping from the intercooler
to a scoop in the front air dam. Turbo lag is negligible through the use of a “free-
flow'" Garrett T3 turbo with a large compressor housing and radically lightweight
turbine wheel. Buick will advertise 220 hp and 330 Ib.-ft. of torque for the B8
turbocars {all of which will be intercooled), up from the '85 figures of 200 hp and
300 Ib.-ft. Peak power may be as much as 245+ hp and 360 lb.-fi. torque,
according to Buick sources.

These “86s are hot. After a few tries, [ did a 0 to 60 mph run of 6.65 seconds! The
car flat embarrassed an ‘85 Corvette in a short drag race. If the McLaren exercise
helped Buick management get to this, maore power to them!

Prototype turbocharged Buick Regal with Intercooler
[abowve and below| s one we drove last fall. After recent

drive of production car, we find it smoother.

G I > show clrcult
We're awash in prototypes this month. | jridescent

Displayed here is the Chevrolet GTZ
done by Jerry Palmer and friends, of
Chevy's own design group. The con-
cept car demonstrates advanced aero-
dynamic principles extrapolated from a
standard Z28 Camaro.

It's difficult to find a sharp or angular
part on the car. NACA ducting in the

Big Three racing

Everybody knows that General Motors'
long-standing policy is that none of its
divisions go racing. This is not o say
that the divisions aren't in racing.

Seen in corporate exhibits at the
Detroit Auto Show. for example, was
an exotic IMSA Corvette GTP in the
Chevrolet section. a Buick-powered
CART Indy car in Buick's dispiay and
more. The reason Detroit is becoming
more visible at the nation’s race tracks
is that the nation’s car buyers are
becoming more visible there.

According to a race-attendance
study compiled by Goodyear Tire &
Rubber Co., 1984 saw almost 250,000
more spectators at America’s racing
venues than 1983, For 223 races of all
kinds, total attendance topped 4.7 mil-
lion people.

NASCAR swock car races have been
the weekend retreat for Detroit car-
makers and engineers for years. Only
in recent years. with the resurgent
public demand for better-performing
cars, have domestic automobile makers
sought to enhance their visibility at
non-MNASCAR events where race cars
look like street cars.

Chevy, Buick and Pontiac have al-
ways had de facto competition depart-
ments for racers willing o use “back
door” parts. Only Ford Motorsports has
a public attitude that factory racing
builds sales, though if that isn't the
case, Ford isn't going to tell us.

The only decreases in attendance,
according to the study, were in those

(Pleage tum fo page 36)

———— e ——

—

bodywork forward of each wheel pro-
vides air for brake cooling. Two rows of

hood slots, Chewvy says, offer improved
engine cooling and aid the relief of
underhood air pressure. The entire
hood/fender clip is a single piece, simi-
lar to the Corvette’s,

Alloy wheels are shod with the Cor-
vette’'s V-rated 255/50VR16 Goodyear
Eagles. The GTZ is powered by a 4.3-
liter. 890° aluminum V& in essentially
race trim. Larger, splayed valves and

Bosch electronic port fuel injection im-
prove breathing. Horsepower is est-
mated between 360 and 375, and is put
to the ground through a fve-speed
manual gearbox.

34
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Pickup your life.

A full-size pickup from GMC will pick up
your life, and a whole lot more.

You'll feel uplifted by driving a vehicle so
different from the dreary norm: a pickup from
the people at GMC. When “trucks” is your
last name, you have to do trucks very well.
We do.

A full-size GMC has full-size hauling
capabilities. So you can take your toys to
fun places. Tents, motorcycles, bicycles — it
can all be neatly tucked inside your GMC.
And GMCs offer impressive pulling power,
too. Properly equipped, a full-size GMC two-
wheel-drive pickup can tow up to 10,000 Ibs.
Making it the perfect companion for any
adventure.

Option-wise, you can get your full-size GMC

pickup with two-wheel or
fourwheel drive, a six- or
eight-foot cargo bed, in 1/2,

A truck you can live with.

3/4 or 1-ton models. The new Vortec 4.3-liter
V-6 engine is standard for 1985. It offers the
highest horsepower and torque rating of any
standard V-6 in the industry. Or you can pick
up the pace with optional V-8s. There's
i even a hearty 6.2-liter diesel available.
Best of all, a GMC pickup offers the
W options and comforts you're accus-
% tomed to in a nice car. Making it one
% nice truck, indeed.
Buckle up and pick up a full-size
4 pickup at your GMC dealer. (He's in
% the Yellow Pages.) Give your life a
= |ift.
For a free copy of GMC's 28-page

“How To Live Comfortably With A Truck,”

please write to: GMC Truck Merchandising
Headquarters, Drawer
30093, Department D42
Lansing MI 48909,

GMC fulk-size half-ton plckup

ghi-duty rucks an equipped
g ru FaC TS O ied

by G :- .hn Pk GROURE, SUDBIITES,
+ mt g bed companies i k.
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{Continued from page 34)

racing series that held fewer evants last
yvear than the previous yvear

Trans Am wagon?

Well. ves, there is one, but no, it isn't
slated w be a production car at this
time. Hemember the Trans Am sport
wagon show car- that Pontiac did in
19787 The 1985 F-car sport wagon.
however—based on the new Firebird
Trans Am—Iis even slicker

The backlight hatch has been re-
moved and replaced with a sort of

“cap,” which operates as a liftback. The
station wagon Trans Am features im-
movable side windows, unlike the gull-
winged glass of the '78 concept car, but
the rear glass “'cargo door” flips up and
out of the way.

This car is a natural as a sport wagon.
its roofline flowing gracefully into the
fiberglass cap-hatch. Cargo space in-
side is increased only slightly over the
standard hatchback, Pontiac marketing
chieftains believe they could sell only
about 3,000 Trans Am sport wagons
pet year—if it were to be built. To
evade cost penalties inherent in certify-
ing a new vehicle under federal guide-

LONG TERM
INVESTMENT
THAT
PAYS OFF

, do

'NOW

easier, faster, better. Years from
Tools by CHANNELLOCK.

Mﬂhubﬂnfrﬂgmh e bast for almost o

16335

lines, the car would likely be assembled
at an aftermarket conversion house

Ear to the ground

Where? According to U5, Census
Bureau analysis, the city with the high-
est percentage of vehicle ownership is
Casper, Wyo.. with 795 cars for every
1.000 residents. Who said Detroit is the
car capital?

Olds rocket "B7: Oldsmobile engi-
neers are working up a hot, 150-hp, 16-
valve Four, with turbocharging, for the
1887 GM20/N-car (Buick Somerset Re-
gal, Olds Calais. Pontiac Grand Am).
The 2.3-liter unit will go into the Qlds
first. Says one insider at a sister divi-
sion, “That's one slick engine.”

Reatta redux: General Motors' BOC
Group will spend up to $106 million to
convert a Lansing, Mich., axle plant 1o
assembly operations for a front-drive
passenger car. Reports suggest that the
car will be Buick's two-seat Reatta (see
Detroit’s Eurgpean Connection, page
83, Jan. "85},

New Daytona: Chrysler will put a
new Daytona Z on the street in 'BY
powered by a 220+ hp intercocled
turbo Four, As indicated here previous-
ly. the 2.2-liter engine comes from the
Chrysler Shelby Performance Center in
California.

Fiero canceled: Not here, but for
Europeans. Opel has shelved a proposal
to sell Pontiac Feros in Europe, a deal
which might have brought Opel As-
conas to the United States.

Sayonara CJ: AMC/Jeep/Henault is
warking on a totally redesigned CJ-7.
The new version of the venerable and
classic off-roader will be ready in time
for the 1987 season.

Short drives: The Flymouth Heliant
this year is much better looking. with a
subtle rounding of sheet metal corners,
a new grille and plush interiors. Cold-
start driveability was poor on the 2.2-
liter Four we drove, though when warm
it runs reliably.

Detroit wins: The Detroit Grand Prix
IV won the 1984 FOCA (Formula One
Constructors  Assn.) Trophy for the
best-organized grand prix race. Last
year's season saw 16 races. The "85
race will be held on June 23.

Your's too? According to a survey by
Champion Spark Plug, one in four U.5,
cars failed to start at least once during
the '83 winter.

You will shift! If vou think “upshift’’
lights are a nuisance, German engt-
neers have come up with a computer-
controlled device that tickles your feet
when you're supposed to shift! The
computer monitors road speed. rpm
and fuel consumption. When it's time to
shift, a motor on the gas pedal causes
“a tingling sensation.”” The driver then
knows it's time to shift . .. or buy
athlete's-foot powder. P
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Dual-element air cleaner Sector-and-penion steermg Completely enclosed

for more efficient and tight turning radis cransaxle with large
sereening and longer Jor easy Im:fﬁ’:irg. beveled gears for Heavy-duty axle shaft
engine life. longer life and better for greater
Dash-mownted eleceric PTO transfer of poeer. capacity on towgher jobs.
High-torgue 12.5-hp engine swtch for quick engagement

for more efficent of PTO-run attachments.
miosang i fomg thick prass
and extra ﬁ{mw}q{"
work on Rufls.

Hyvdrostatic drive for
ane-leper control
oy of speed and direction
. wthowt shfting or
- chiching.

e/

(s =48 JOHN DEERE &

¥
g

s gl
o

et
3 | :ﬂ,L[
1w

—

T

Opional 6. 5-bushel

Full-lengrh welded steel Ganpe wheels provde rear-bagger for more

Jrame for added smooth cut, and guard effrcient handlmg of leaves
stvength and durabiliny, against scalping. and grass. (Also avalable
15 a front blade,
Large steermmg spindles Deep contoured mowver deck Dise brake for dumpeart, lown sweeper,
and ball-bearing 15:' unmproved airflow, added stopping power. tharcher and snow thrower
wwheels for longer life. smoother cur and wniform for vear-rownd versatility. )
discharge of chippings,

Nothing Runs Like a Deere
becausg]fothings uilt like one.

You can see it wherever you look. From the reliable engine up front to
the heavy-duty rear axle, John Deere lawn tractors are built to last. With
proven designs. Quality materials. And features you won’t find on competi-
tive brands. In fact, John Deere probably sets more standards than anyone
else in the field.

With John Deere, you also get a good selection. The seven models range
from the 8-hp 108 to the 16-hp 116H. Each one can handle several optional
attachments. And each one is backed by a new 2-year limited warranty.

So if you’d like to get the most tractor for your money, take a good look at
the John Deere line. Once you see how they’re put together, you’ll know why
they don’t come apart.

For more information, or the name of the dealer nearest
you, call 800-447-9126 toll free (1-800-322-6796 in Illinois).

Or write John Deere, Dept. 59, Moline, IL. 61265.

JOHN DEERE

“90 davs same as cash” when vou use yvour John Deere credit card. Apply for yours today



MORT SCHULTZ
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Needle in a haystack

The owner's manual for my 1981 Chevrolet Malibu says that the 229-cu.-in. V&
engine holds 18/ quarts of coolant. When | drain the system (engine hot—
thermostat open), I get only eight quarts out of it. I can find no drain plugs on the
block—just a drain cock on the radiator. I'd like to know how to drain all the old
coolant so I can refill the engine with a fresh ethylene glycol and water solution in
the correct proportions.—James E. Dunlop, South Weymouth, Mass.

There's a +-in. ¥ 1B hexhead drain plug on the lefi-hand side of the engine,
right in front of the filter boss above the pan rail, Don't feel too bad. The drain plug

is easily overlooked.

Removing the plug will allow 18 or so guarts to drain because there's a low spot
just below the drain plug, so a little of the old coolant will stay in the engine.
Howewver, the amount is insignificant and will not adversely affect the new coolant.

Hung up on hangers

Ever since [ bought my Oldsmaobile
Firenza in early 1984, it's had a bad
vibration that I feel in the accelerator
pedal. It's most pronounced between
48 and 52 mph and is worse when the
air conditioner is on.

The car has been to the dealer 10
times. Have other owners of GM's J-car
complained to you about this? Is there a
solution fo this problem?—Corbett
Farker, Greenville, 5.C.

Yes to both questions. Your dealer
didn’t have the solution for you because
it wasn't forthcoming until the very day
that I'm writing this. Have him replace
the center exhaust hanger with a new
one having part No. 255216B6. He
should also get the specific hardware 1o
mount the hanger—two bolts (part No.
25508534) and two washers (No.
11500323). In addition to replacing the
center exhaust hanger, have the dealer
loosen and retighten the air-conditioner
mounting bolts

Give ‘'em a break

My car, a 1980 Oldsmobile Omega, has
trouble with a sticking choke plate. The
dealer cleaned and tried to adjust it, but
this didn’t help. The problem occurs
with the engine cold. I have to put a
wedge between the choke pfate and the
side of the carburetor to keep the plate
open, so I can get the engine started.
Then [ have to sit to let the engine get
warm encugh so the choke plate will

| stay open by itself.

This. to put it mildly, is inconvenient.
What's wrong?—Sharon Nelson, no ad-
dress givern.

Look for a choke vacuum break dia-
phragm that's leaking and is therefore
not operating

If that's not the problem. check to see

that the linkage connecting the vacuum
break to the choke plate is adjusted
properly. The job of the choke vacuum
break is 1o open the choke plate partial-
Iy when a cold engine is started to
prevent engine flooding.

If the vacuum break system is work-
ing properly. make sure your mechanic
is using the right tools and procedures
when adjusting the choke mechanism
A choke valve angle gauge is needed
for many choke adjustments on late-
model General Motors carburetors.
Some mechanics still try to fly by the
seats of their pants.

MoPar pinging

I have a 1984 Dodge Diplomat with a
J18-cu.-in. V8 engine that's had a bad
spark knock (pinging) almost from the
first day I got the car. The dealer says
the only solution is to use premium
unleaded fuel in the car. Is there any
other remedy for this problem?—How-
ard Ritzler, Goshen, Ind.

Check your owner's manual and
you'll find that the dealer gave you
good advice. Chrysler suggests using
premium unleaded fuel in the 318-cu.-
in. angine.

However, if this doesn't solve your
pinging problem, further diagnosis will
be necessary

For very minar spark knock, (a slight
rattle on the 2-3 upshift under heavy
load), a slight adjustment of ignition
timing should help. Chrysler specifica-
tions allow plus or minus 2° from the
timing spec listed on your vehicle infor-
mation label. Setting timing to the mi-
nus end of this range might solve the
problem

If the revised ignition timing doesn't
cure the pinging, check for a clogged
EGR valve. a heated-inlet-air door mn

(Please tum to page $0)

IMPELLER

- Tips for turbos

You have 1o pay for pleasure, Aght? Soitis
with a turbocharged four-cylinder or VB
engine that gives the power of a V8
without the penalties in fuel economy.
Payment comes due, though, with more
frecuent maintenance. Oil, oil filers and
sparkplugs have to be changed more fre-
quently than in nonturbo engines, so check
your owner's guide. Also, there are these
nagging operational payments’’:

B After a cold starn, drive at & speed not to

(HOT OHL CAN “COKE™ HERE]

exceed 35 mph for 5 miles w give the
engine oil time to warm up fully. The turbo
needs the maximum lubrtcation benefils
that are provided by fully warmed up oil
before you cut loose,

® Afer & fast run, don't shut off the
fgnition immediately, Allow it to run for a
couple of minutes 1o ot heat dissipate. If
heat isn't allowed to dissipate, oil can
“coke,"” producing residue that blocks tur-
bo labrication passages.

L i b e e e o
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i An all-terrain tire
{ thatssogood
“ ohe of Its best features.

Uniroyal's Laredo S/R Through computer- vidual tread elements with
radial. You may have heard aided design, Uniroyal engi- painstaking precision. The
about its excellent off-road neers achieved a balanced result is reduced noise and
performance. And how well tread. Which means they vibration on the road. Plus
it performs on the road, varied the lengths of indi- the advantage of long
too. But there's one thing tread life.
you won't hear. Excessive Technology helps make

tread noise. Laredo S/R much more

The reason is Uniroyal's than just another all-terrain
advanced technology. It u N I RDYAL light truck tire. In fact,
gives the Laredo S/R all- you may never need a tire

terrain traction. And unex- this good. But then again,
pected quiet on the road. you might.

You may never need a tire this good. Laredo S/R.




CAR CLINIC

{Comtinued from page J38)

the air cleaner snorkel which is staying
closed when the engine warms up, and
cooling systermn  malfunctions  which
might cause overheating. (For more on
solving spark-knock problems, see Sat-
urday Mechanic: Silencing Spark
Knock. page 51, Aug. '84.)

Should none of those leads bring an
answer, ask the dealer to replace the
automatic transmission torgue convert-
er lockup spring with one having part
No. 4202672. The spring is part of a
driveability package. but you'll only
need this part

The new spring will raise the lockup
speead to about 35 mph, reducing en-
gine load and the possibility of spark
knock as the vehicle is accelerated.

LTD (for limited) gas gauge
The gas gauge of my 1984 Ford LTD
has been consistently erratic since T
bought the car a year ago. | have to
depend entirely on the odometer to
know when to stop to add gas.

My dealer has changed the gas tank,

DO YOU HAVE A CAR PROBLEM?
Just ask Mort abotil it Sevnd podir cuaestion: fo B
Car Clinde. Popelar Mechanics. 224 West 57th St
New York NY. 10008 While keters canmot be
answered individually, problems that are of general
interest will be discussed in the cofimn.

wiring hamess, sensor and gauge. He
tells me many Ford and Mercury mod-
els have this trouble. I'd like to know
when there will finally be a solution.—
C. Roger Olab, Bellevilla, Ili.

Keep your fingers crossed. The solu-
tion may be here

There are two parts 1o this story. The

Exactness counts .
The bast advice anyone can give you ahout
installing a new oil filter is to follow
directions on the filker. Afier draining the
crankcase and removing the old filter,
wipe the seating surface clean with a lint-
free cloth. Apply a thin film of clean oil—
not grease—to the gasket of the new filter,
Now, check the filter to find out how much
to tighten it. Most times it's one tum,
which means exactly one turn—npot al- |
most, not about. Measure that one turn
from the moment the gasket of the filver
makes contact with the seating surface.
The consequences of inexact tightening
can be an oil leak or a filier so tight you'll
have trouble getting it off whon the time
comes to replace it.

first involves only the fuel tank in 1984
LTDs and Marquis. A fuel gauge in one
of these cars may drop and return
slowly to correct position after the
vehicle maneuvers. This occurs be-
cause of the design of the reservoir in
the fuel tank.

If this is what you're describing as

Make it with love and Elmer’s.

Use Elmer’s® Carpenter’s Wood Glue
or Wood Filler and get easy to follow
plans for any one of these

original heirloom designs for just $3.00.

Elmer's Carpenter’s Wood Glue grabs instantly,

realigns easily, then forms a bond stronger than the wood itself.
Elmer's Wood Filler spreads easily; then you can sand it,
varnish it and stain it. Both Elmer’s products help

give you professional results every time. Buy one or

both, then send for the plans at just $3.00 each.

Your child will love the results!

™ Send check or money order and proof
of purchase—UPC label or code

number—to;

Elmer's Plans Offer

P amees
[i PENTERS
wagd

F.O. Box 2383

Specify plans:
Rocking Horse,
Doll House,
Rocking Chair,
Set of Toys.

© Borden Inc 1985
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Van Muys, CA 91409-2383

o

Functional plans for airplena, fruck
and sieamboal. Each a classic design

Favarite for young or ald, Vicioran A child-size collecton's lem
style measutes 36" high
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LIGHTEN YOUR WORK LOAD.

Clamp Light™ Task Light. When you can't get a
grip on what you have to ¢ 1 Black & Decker's
Clamp Light™ Rechargeable Task Light help out.
It’s chip-on and cordless, so it’s always ready to

lend a hand 'mgm ]

"consistently erratic,” then a new fuel tank having a
modified reserveir should allewiate the trouble. The part
number of the tank for sedans is ESDZ2-9002-A; for station
wagons it's ESDZ-9002-B.

From the way you describe the problem, though, 1 don't
think a new fuel tank will fix your trouble. True, gas gauges
in cars not having the newly designed tank are sluggish, but
yvou can rely on them. They certainly offer no reason for
having to use the odometer to judge fuel supply

Therefore, your problem may be covered by the second
part of this story. It has to do with the sending unit. The
same trouble can affect all 1984 FoMoCo models

The original sending units are being affected by metha-
nol or ethanol that is contained in some brands of gasoline.
The alcohol makes the sending unit material expand, so the
cross shaft binds against the case. This makes the fuel
gauge stop at the reading at which the binding occurs—
FuLL, Y+ tank, 'z full or whatever. All of the original sending
units have now been removed from supply. Have your
dealer install a new fuel sender. The chances are good that
it will solve the problem. These new sending units are not
affected by fuel that contains alcohol

What's in a name
Please clear up a gquestion that’s besn a subject for
argument betwesn my frends and me. What are the
differences between a Chevrolet and GMC pickup truck,
and are the parts interchangeable?—Richard Barroso,
Houston, Tex.

The differences are cosmetic—hub caps, logo, grille
design, hom button cap. Stuff like that.

However, the quts of Chevrolet and GMC trucks—all of
them, not only the pickup trucks—are the same. And so are
the prices. Yes, parts are interchangeahble. In fact, wrucks
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of both brands are made in the same assembly plants.

Now that you know this, you may want to know why
GM markets the same trucks having two separate name-
plates. It has to do with the franchise agreements
between GM and its Chevrolet and GMC dealers

There are about 6.000 Chevy truck dealers. and about
1,200 GMC dealers, Therefore, one of every five trucks
coming off the assembly line has the GMC name. The
other four carry the Chevy name P

SERVICE TIFi-

® Several 1985 GM C-cars (Buick Electra, Olds 98, Cadillac
DeVille) may have a wind noise because of partially sealad
joints where the center pillar meets the side roof rail and where
the door frame meets the inner panel reinforcement. Refer your
dealer to the TSB issued by his division. You can use Buick TSB
BS5-10-5 as a reference.

B Rust in the fuel system of a 1985 Dodge Caravan, Dodge
Ram Van or Plymouth Voyager may be the cause of hard
starting, rough idle, hesitation on acceleration or poor wide-
open throttle performance. Take a fuel sample or inspect the
fuel filter or fuel tank sock. If rust is present, have the fuel
system flushed and cleaned according to TSB 14-04-85, and
replace the fuel tank, fuel tank sanding unit and fuel filter.

B If the five-speed transmission in your 1981-'83 Honda Civic
is making noise or slipping out of gear. the cause may be (oo
much main shaft end play. To fix the trouble, replace the main
shaft fifth gear bearing, main shaft fifth gear bearing snap ring
and the fifth gear housing.

B Heaszitation and stalling of 1983Y/-'84 Ford Rangers and
Bronco [Is at ambient temperatures between 30° and 40°F. may
be caused by carburetor icing. As called for by TSE 84-26-5, a
new air-cleaner shroud (part No. ESTZ-8A603-B), air duct and
valve assembly (ESTZ-9A626-A) and duct and valve assembly |
gasket (E15Z-0E691-A) should step this,

THE LIGHT YOU PUT OUT
WHEN IT'S DARK.
AreaLiter~ Portable Light. The bright way to
improve your mightlife is with Black & Decker's
AreaLiter™ Fluorescent Portable Light. The
rechargeable light that's always ready to light
up the greatl outdoors

@BUCKSDECKER.



DENNIS ESKOW

SCIENCE

WORLDWIDE

Halley’s path appears on computer

Naked-eye viewing of Halley's
comet won't be possible until
early January. But the excite-
ment is mounting, Amateur
astronomers will be photo-
graphing the comet this sum-
mer, and many of us already
have been plotting the best
times and viewing locations. |
By August, most Americans |
who own 3-inch or bigger tele- |
scopes will be able to spot |
Halley just before dawn To
plot the exact location in the
sky, I'm using a software
package from Commodore
called “Sky Travel” It's de-
simed for the Commodore-
64. Sky Travel comes with a
detailed manual. A world map
lets you program in your loca-
tion. Then, using general sky
maps and detailed star charts.
you can pinpoint Halley for
any time of any day.

World map |above| lets you pro-

gﬂmln:.lﬂmt
chart [left) for

detalled star
ey search.

Sky Travel star map |above| Is less
. detalled than star chart. But it lets
© you find Halley.

Comet commentary

Even if you don't own a computer,
you'll have 1o do some computations to
locate Halley before it's visible to the
naked eye. An excellent help will be
The Science Digest Book of Halley's
Comet (Avon. $9.95). The book in-
cludes excellent chapters on the history
of comets in general and Halley's in
| particular. It also comes with a chart to
| help locate the heavenly object.

Pentagon is discovered

A crystal 15 a substance that has a
definite geometric pattern on the sub-
microscopic level. A glass has a random
pattern when viewed at similarly high
magnification. Recent studies at the
Mational Bureau of Standards suggest
there may be vyet another form of
material in what science calls the "solid
stata.” The material would be called
"guasi-crystal.” No one knows yet
what the properties of such a crystal
material would be. It might be a good
semiconductor with the hardness of
metal. For now, the scientific communi-
ty is excited just to have found a new
| type of matter. The NES researchers
discovered the quasi-crystal state look-
ing at gquickly cooled aluminum/firon

alloy under an electron microscope.
They hoped to find interesting crystal-
line structures. What they found in-
stead were rtows of pentagons
scrunched together with irregular
spaces between them,

Upgrading Shuttle’s brain
One reason for last year's loss of two
satellites by the Space Shuttle may be a
weakness in the programming NASA
uses in its computers. Penn State math-
ematician Goong Chen has proposed
changes in the NASA software to make
it more flexible. Chen and researchers
from across the narion are meeting this
summer to develop a program tw pre-
vent such mishaps in the future

Wowed by winter

If you've had a hunich that recent winter
weather has been peculiar, you're in
good company. Computer studies by
the National Oceanic and Atmospheric
Administration indicate that average
temperatures for the continental United
States have been higher or lower than
normal for six of the past eight years.
Some scientists believe rising carbon
dioxide put in the atmosphere by indus-
try is at least partly responsible.

Backward beepers

An experiment being conducted in Ja-
pan places radio pagers in the pockets
of senior citizens. Instead of beeping to
alert them, these devices set off a beep
at a control center in Tokyvo whenever a
Golden Ager moves from one place to
another, The Japanese are trying to
cope with the problem of mildly senile
people who wander from nursing
homes or hospitals.

Back to basics

We all "feel it in our bones,"” but now an
Australian research team has devel-
oped salid evidence that modern living
i5 a killer. University of Melbourne
researcher Kerin O'Brien took 10 mid-
dle-aged diabetic aborigines who lived
in Melbourne and convinced them to
relocate to the wild. Part of the deal was
that they could eat only what they
could hunt. fish or gather. Fatty kanga-
roo meat was even on the menu. if the
subjects could hunt it

After the first two months in the wild,
all 10 men showed reductions in blood
sugar levels and three were able to
come off medication. The university
will continue the experiment through
the end of 1986, ™

[ = - ————— = = —————— === — - —————— ..=___——_ ===}
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3-1/4" depthr-ofcutand

Ifs a 10" Table Saw with
l huge 48" ripping $i1l feed for accurate

capacity.

The MARK V combines these five major
power tools in one space-saving,
economical unit. You can perform change-
overs in less than 90 seconds.

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

The Shopsmith® Difference

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

Your Special "Bonus”

Learn how the MARK V can help you do
miore projects more professionally. Send for

Its a 16-1/2" Vedical
Dritl Prass with locking

pth control

Machine thal makes
dowaling operations
a snap

your FREE MARK V Information Kit today!
Inciuded in the kit is "How To Determine
Your Best Power Tool Buy”, an informative
booklet on power tools — their function and
usefulness in the home shop. You'll find
comparisons of performance, one type of
tool versus another, Plus, you'll learn how to
evaluate space requirements and plan your
workshop

Phone Toll Free: 1-800-228-5122
In Nebraska: 1-800-642-8788

Shopsmith Inc.

The Home Workshop Company

6640 Poa Avenue
Dayton, Ohio 45414-2591

Cuality woodwaorking 100ls made in the LLS.A

EShopsmith, Inc._ T84
Shopsmith® i a registensd tradamark of Shopsmith, Inc

16-1/2" swing capacity
for turning table and

Its a Horizontal Boring 4 Its a 34" Lathe with
chair legs, or large
Dowis

o

—————

Its a 12" Disc Sander
with 113 sq. in. of
sanding surtace 10 re-
duce stock up lo 67
thick in a single pass.

Mail this valuable coupon
TODAY!

O YES! Pieasa send me a Free MARK V
Information Kit including the informative
bookiel “How To Determineg Your Best
Power Tood Buy™. | understand | am under
no abligation

Mame
Address

City _ i

State - Zip_
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Other readers may have the same frus-
tration 1 have had in obtaining the
rubber gasket for a refrigerator door.
Can you possibly list a name or two of a
distributor that stocks them? My refrig-
ecator is 1 Welbil, serial No.
BB020603886, class T, 4.6 cu. in., type
0130. Thanks for your help.—Bob My-
ars, Fairport, N.Y.

I contacted Welbilt Corp. with your
aroblem. They tell me that you have an
older refrigurator and they have discon-
tinued supplying the door gasket for
this model.

All is not Jost, however. Gem Prod-
ucts Inc., Santa Monica. Calif., markets
a universal magnetic vinyl door gasket
kit. The kits are designed for universal
replacement on refrigerators and freez-

Universal refrigerator door gasket

ers when a manufacturer’'s replace-
ment gasket is not available. The kits
are furnished in four L-shaped sections
with factory welded comers. A roll of
magnetic material alsa is furnished
with the kit. Both materials can be cut
easily to the required size.

When ordering the kit yvou will have
to furnish the length and the width of
vour existing gasket and the clearance
between the door and the cabinet body.

The price of the kits range from 325
to $38. depending on size. plus tax and
shipping. They are usually available
through Gem Line distributors or local
appliance stores. Or contact National
Parts Distributor, 4279 Frankford Ave..
Philadelphia, Pa. 19124; welephone 1-
800-523-3620.

Leaky dishwasher door

Our Sears Kenmore dishwasher, which
is model No. 587-702200, serial No.
100.27790981, leaks water from the
door—anywhere from a few drops one
tme te a cupful the next. The door
gasket has been replaced twice and the
water valve once. The door never
leaked a drop the first two or three
years. Can you help?—Howard K. Ray,
Aztec, N.M.

One possible cause of your water
leak is a malfunctioning lower stainless-
stegl spray arm. If the arm is binding, it
could throw a steady stream of water
against the door. This can be checked
simply by spinning the spray tower.

More likely. however, the vent plate
and seal baffle on the inside bottom of
the dishwasher door is where your
problem is located. When the door
gasket was changed. the vent plate and
seal baffle should also have been re-
placed. This applies to Sears dishwash-
ars that were made between May 1969
and August 1980,

The part number for the door gasket
with the vent and baffle assembly is
808070 and it costs about 320, The
vent plate and seal baffle is available
alone under part No, 808369, It costs
about $8 and can be purchased at any
Sears repair parts center. The wvent
plate and seal baffle fits in front of the
door liner and has a vinyl gasket that
runs across the bottom and seals
against the bottom of the tub gasket

Wb

door seals with the tub, and it may be
the culprit causing the water leak. If the
baffle vent holes become clogged or if |
the baffle doesn't fit properly. a portion
of the water that enters the vent holes
on the bottom of the door won't drain

properly back into the tub. The water
can then leak out the front of the door
onto the floor.

To install the vent plate and baffle,
disconnect the power to the machine.
Open the door. then remaove the Phil-
lips-head screws that hold the outer
door panel to inner panel. Remave the
panel. The baffle will be visible at the
bottom of the door. Remove the four
screws which hold the assembly to the
inner panel—wo on each side

Then remove the baffle. Clean ourt
any soil buildup in the area. Screw the
new baffle in place and assemble the

Squeaky clothes dryer
I have & Westinghouse electric clothes
dryer, Model DES00FX, that has an
intermirtent, high-pitched squeak. I've
noticed some very fine black substance
{like spot) that comes out of the back in
the middie, from what looks like & small
steel marble. Is there a bearing that
needs to be lubricated? How do I get the
dryer apart to get at itP—Tom Wherry,
It sounds as if you need a new rear
bearing as well as a basket support.
Apparently, the bearing has worn
down to a point where the basket
support shaft is now rubbing against
the metal bracketwiich holds the bear-
ing in place, This metal-to-metal con-
tact is probably causing the noise.
The bearing and basket support shaft
can be purchased in kit form with
instructions and lubricant from any
White-Westinghouse parts center or
appliance parts store in your area. The
part number is Q-14285; it costs ap-
proximately 530 plus tax. The instruc-
tions that come with the kit explain how
to disassemble the dryer and install the
bearing and shatft.

Microwave clock motor
We own a Sharp microwave, model No.
R-6780, serial No. 17667, with a terri-
bly noisy clock motor. I removed the
motor and tried to purchase a replace-
ment. | was told that [ have to buy a
complete clock unit at $58. Do I have to
buy the entire unit?—Robert E. Smith,
Delton, Mich.

| checked several of my sources to
try to locate a motor for your micro-
wave oven. [ had no success. According
to Sharp. the clock motor is not avail-
able as a separate part. It is only
available as part of the complete clock
assembly. The part number for the
assembly is FSWTE 009YBY0. The cost
is $54.24 plus tax and shipping. The
part can be purchased at any Sharp
parts distributor in your area. Possibly
one of our readers may know of a
company who remanufactures clock
motors and may be able to help us. See
also our clock maintenance article on
page 220 of this issue |

I vou have g profbdom with any appliance. send pour
question. along with the mode! and senal numbers. 1o
Appliance Clinde. Papular Mechanics. 2249 West 57th
Sr, New York, N Y 1018 Sorry. but lerers cannot
e answered individually. Probiems of wide imleres)

This part determines how well the | dishwasher. wil] b discussed m this eolumn
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Come up fo Kool ‘[l

8 Mitdy
Kool gives you extra coolness | %
for the most refreshing sensation in smoking.

A sensation beyond the ordinary.

TS B T

Milds Kings, 10 mg. “1ar”, 0 .7 mg, ficoting
Fikter Kings, 16 mqg. “rar”, 1.0 mg. mcotna
av. per cigarette, FTC Report Feb. "85,

Warning: The Surgeon General Has Determined
That Cigarette Smoking |5 Dangerous to Your Health.







“PUT YOURSELF IN MY BOOTS
AND V'LL GIVE YOU THE KNIFE
AND THE I.IIRES...FRE."

@m
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i B gule % e Wolverine World Wide, Inc.

“Fishermen come from all walks feet. So I'm going to make you You might prefer the sport-

of life. And most believe there's an offer. styled padded collar work boot

no other sport as exciting and as “Buy any pair of Wolverine®  like I'm wearing. The rugged

relaxing. boots or shoes and I'll send you leather upper and long-wearing,
“Me, | make Wolverine® a Normark® filet knife and two slip-resistant Work-Lites™ bottom

brand boots and shoes. And | sure-fire lures, absolutely free. make it a great all-purpose boot,

believe no other boots are as “It's that simple. and a natural for fishing.

tough and yet as easy on your “Choose any pair you like. “Or maybe you'd prefer the

e N handsewn boat shoe. Either way,

you're in for some good solid
comfort. Because Wolverine
goes everywhere in the great
outdoors.

So, clip out the coupon
below and take it to your
nearest participating Wolverine
dealer. Then, buy a pair — any
pair of Wolverine boots or shoes
— return the coupon with your
proof of purchase,
and the knife and
lures (an $11.00
retail value) are
yours free.”

y - WOLVERINE

L S _ r —
LT _ YES, ‘-' | WANT the free Mormark® knife and Blue Fox® lura&
r : | have purchased Wolverine boots style [ [ [ [ | |date — /. /

Store where purchased

fstate)
1 HAVE ﬁ.TTﬁCHED receipt signed by dealer (Fither cash register or hand
written receipt). Cffer valid through June 30, 1985,

Name
Address

Zip

\_,. S, NAL TS COUPON WITH SIGNED  Wohierine Knie/Lures Ofe
P.0. Box 5976

Wyoming. MN 55092
1 1985 Wolverine Wordd Wide. Inc. Rocidord. MI 85351 h-----------_-------d




No mow problems.

Lawn mowers are just wonderful trimmers get into all the hard-to-
for mowing lawns. But try pushm% one reach places that are simply out of a
any further and you'll run into problems. mower’s reach.

Trees for one. Fences for another. Since our string trimmers also

Two solid reasons for getting a edge grass, they make all
McCulloch string trimmer. yard work almost no work

Because McCulloch string at all. And all our trimmers

,. , feature electronic ignition
. for quick starts and less
| Maintenance.
| Along with a tough
4 2-cycle McCulloch gas
& engine that's mounted in
il the rear for better balance
‘i and easier handling.
4 Both the MAC™
| 60-A and 80-A have a Spend less time
(# semi-automatic feed on your knees.
head that trims the right
amount of line when you tap the

I:tmg head on the ground.

Its all part of the simple,
functional engmeermg you expect
from a company that’s been pio-
neering new ideas in outdoor power
products for 39 years.

But you're Stl]l left with a slight
g_lg:nblqm. ith five models to choose
m, including two brushcutters,
which one do

you buy?

See your
McCu]loch
dealer for the
answer.

And put Mac
towork. .




You can bring more of the great out
doors, indoors with the new Sun Bay
window by Marvin Windows. Box 100.
Warroad, Minn. S6763. Because of its
glass "roof” the unit captures more

sunlight than conventional bay or bow §

windows. The two side windows open
for ventilation

The Sun Bay is constructed of Pon-
derosa pine and feawres energy-effi-
cient double-pane insulating glass. Tri-
ple-glazing i1s-opticnal. The unit can be
installed as a replacement window orin
| new construction

It's available in five sizes ranging in
price from $855 1o '51.123.

Create a minl-
greenhouse in any
room with the

Sun Bay window
[left). Four glass
surfaces provide
plenty of suniight
and slde windows
open to provide
ventilation. Once
Installed, the unit
projects about 18 In.
from the house
[below].

Party sink prepares drinks
This cleverly designed fixture com-
bines a sink with a blender in one
compact unit. Made by Elkay Manufac-
turing, 2222 Camden Court. Oak Brook,
Nl. 60521, the 15 % 25-in. unit features
a satin-finished, stainless-steel sink
equipped with a high-arc, dual-handled
faucet. A built-in NuTone power unit
| runs the blender. It's available with the
sink on the left (No. 2515-LC) or on the
right {No. 2515-RC) for about $626,

Stihl offers an accessory that converts a
chain saw into a powerful, cordless
drill. The Model BT-310 accessory fits
10 different Stihl chain saws.

Simply remove the saw's bar and
chain to attach the drill accessory. The
saw sprocket drives the drill with a
cutteriess chain.

The converted chain saw is a valu-
able tool for farmers, ranchers. home
builders and anyone who needs to bore
holes located far from an electrical
power source. The BT-310 accessaory is
available at Stihl dealers for about
$120. For details, contact Stihl. 536
Viking Dr., Virginia Beach, Va. 23452,

Speed Oueen introduces the Ultra-Mate
laundry systerm—a fdll-size washer and
dryer in a space-saving stacked umnit,

|  The Ulira-Mate's exclusive tilt-open,
top-loading washer features a stainless-
steel tub that won't rust. chip or cor-
rade, according to the maker. The dryer
has an eye-level door and a 5.79-cu.-ft.
drying cylinder. The 120/240-volt unit
measures 267e-in.-wide ® 28 ® 79-in.,
requiring less than 6.5 sg. ft. of floor
space. The systermn sells for about
$1.200. For details. contact Speed
Queen, Ripon, Wis, 54871, ™
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STEERING °°
WEEARS

A CENTURY OF PROGRESS

From tillers to computer-controlled power assist,
steering systems have come a long way.

BY MORT SCHULTZ
llustrations by Pat Ruggero

1923, every steering gear

.;:thuwl;adlyl-ﬂlhw

used, The mnﬁu:'“ﬂwmmw
i " forgote

W“mbﬂkto'lm American cars use

of the worm and recirculatl I

designs. The Singer and REO designs are real Is.

HARDENED
STEEL WUT

n 1886, Frederick Strickland persuaded his friend, AT,
Drake, to put a marine steering column and wheel on
a new Daimler Phaeton. Strickland built steam
launches for a living; Drake directed the Daimler Co.
Ltd. of Great Britain. Other Daimler Phastons—indeed,
practically every car sold on both sides of the Atlantio—
were equipped with a tiller.

Previous attempts at putting steering wheels on motor
vehicles hadn't met with acceptance. The first one tried on a
motor vehicle with a gas engine was iri 1872 by Charles
Randolph of Scotland. The first motor vehicle to have a
steering wheel was probably the 1857 Dudgeon Steamer.
(Flgase tum to page 58)
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With NRI training at home, you can...

Move up to a high paying
career servicing computers

And you an sa by a

N — %
ctually buil

e

B el e apTE
-
¢ SimTeL ineoaiare

ding NRI’s

16-bit IBM-compatible computer.

You can create your own bright,
high paying future as an NRI trained
computer service technician. The
biggest growth in jobs between now and
1995, according to Department of Labor
predictions, will occur in computer
service and repair, where demand for
trained technicians will double, There is
still plenty of room for you to get inon
the action—if you get the proper
training now,

Total computer systems
training, only from NRI

To learn how to work on

computers, you have to get inside one.

And only NRI takes vou inside a
computer, with total systems training
that gives you hands-on experience with
computers, peripherals, and software.
As part of your training, vou'll build a
Sanyo MBC-550-2, which experts have
hailed as the “most intriguing” of all the
new IBM-compatibles. The Sanyvo even
surpasses the IBM PC in computing
speed and graphics quality.

Even if you've never had any
previous training in electronics, vou can
succeed with NRI training. You'll start
with the basics, rapidly building on the
fundamentals of electronics until you
master advanced concepts like digital
logic, microprocessor design and
computer memory. You'll probe into
electronic circuits, using the exclusive

NRI Discovery Lab® and professional
Digital Multimeter, that you keep.

You'll assemble Sanyo’s intelligent
keyboard, install the power supply and
disk drive, and attach the high resolu-
tion monitor—all the while performing
hands-on experiments and demonstra-
tions that reinforce your skills.

Learn to service
today's computers

As vou complete your Sanyo, you
grasp the “secrets” that gualify you for
anew career. You'll learn to program in
BASIC and machine language. You'll
use utility programs to check out the
operation of the Sanyo's 8088 micro-
processor (the same chip used in the
IEM PC). And you also get over $1,000
worth of software, including WordStar
and CalcStar,

Most importantly, vou'll under-
stand the principles common to all
computers. Only a person who fully
understands all the fundamentals can
hope to be able to tackle all computers.
NRI makes sure that vou'll gain the
knowledge and skills to maintain,
troubleshoot and service computers.

Learn at home in spare time

With NRI training, you'll learn at
home on yvour own time. That means
your preparation for a new career or
part-time job doesn't have to interfere

with your current job. You'll learn at
your own pace, in the comfort and
convenience of your own home. No
classroom pressures, no rigid night
school schedules. You're always backed
ui]:!lby the NRI staff and your instructor,
who will answer questions, give you
guidance and be available for special
help if you need it.

Let others worry about computers
taking their jobs. With NRI training,
you'll soon have computers making
good paying jobs for you.

Send for Free NRI Catalog

Send the post-paid reply card today
for NRI's 100-page catalog, with all the
facts about computer training plus
career training in Robotics, Data
Communications, TV/Video Servicing
and many other fields. Il some other
ambitious person beat you to the card,
write to NRI at the address below,

NS

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue, NW

Washington, DC 20016 '.J!‘
il

We'll Gire You Tomorrow.

IBM is a Ragistered Trademark ol Inbirnabonal Busness
Machirses Corparmtion



Woodworkers’ Hardware

ORDER FORM
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(Continued from page 52)

100
VEARS

STEERING: A CENTURY OF PROGRESS

Modern Rack and

Simpliclty of the rack and pinlon system
parallelogram system on a Plerce-Arrow, M

Like these early axperiments, it
looked like the steering wheel on the
Phaston was destined for oblivion.
Perched atop a vertical column, the
wheel came almost to eye level. Anyone
5-foot-5 or shorter had trouble sesing
over or around it.

In 1897, Strickland's Phaeton, still
sporting its steering wheeal, was taken
to the Daimler works in Conventry for a
complete overhaul. This required sepa-
ration of the car's body and chassis. As
the body was baeing slung back into
place, the sling suddenly slipped and
the body faell across the steering col-
umn. The impact bent the column sev-
eral degress out of perpendicular. A
worker got into the driving seat and
immediately found that the new angle
of the column and wheel were a great
improvement. As a result, the 1900
Daimler Parisian became the first pro-
duction car to be equipped with an
inclined column and wheal.

The first horseless carriages had
their front axles and wheels joined in a
one-piece unit that pivoted about a
single point at the center of the axle. A

[top] I obwvious when to the

odern systems eliminate the drag link and axde.

post was attached to the axle midpoint
and extended up through the floor-
board. A tiller was fastenad to the post
to steer the vahicle,

This system served well enough as
long as motor vehicles didn't travel
faster than horses. But as speed in-
creased automakers locked for a system
that would permit cars greater stearing
accuracy and would reduce the scuffing
affect that caused tires to wear out in
100 miles. They found what they weare
looking for with a theory that had been
formulated in 1818.

The idea came from a German named
George Lenkensperger. He developed
an axle that allowed the front wheels to
swivel independently of the main axle.
It involved placing wheels on spindles
lor steering knuckles), which were
pinned to and pivoted on the front axle.

The Lankensperger principle was
adopted by the young auto industry, but
poor Lenkensperger never gets credit
for it. That goes to Rudolph Ackermann,
a London bookseller and publisher, who °
probably didnt know a spindle from

{Plaase tumn to page 58)
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spinach. Lenkensperger gave Acker
mann the rights to his invention in
Great Britain and Wales, and Acker-

MAaNn's name stuck.

Another man who never seems to get
credit for making a significant contribu-
tion to the development of the modern
steering system is Jeantaud, a French
carriage builder, In 1878, he invented
the first parallelogram steering linkage,
although he didn't call it that.

The Jeantaud linkage moved the
steering axle's pivot point to the side.
Jeantaud attached a rod to the spindles
with two connecting pieces. Today we
call that rod the relay rod. The two
connecting pieces are now called the
Pitman and idler arms.

He connected the end of the steering
column to the Pitman arm. As the
steering column turned, motion was
transmitted to the wheels via the Pit-
man and idler arms, relay rod and
wheel spindles.

At the start of the 20th century, as
cars became heavier and faster, and
poneumatic tires replaced solid tires, the
necessity to reduce steering effort be-
came apparent. With the steering col-
umn attached directly to the steering
linkage, it was difficult to turn the

You won't find a heat gun that removes
paint as fast as the Wagner® Power Stripper”

In tests against eight other heat guns,
it was faster on latex Faster on oil.In fact, it
was more than twice as fast as some guns.

wheel. Drivers who were strong
enough to steer vehicles often overdid
things and ended up in a ditch.

To ease the effort of steering. endgi-
neers placed a reduction (steering) gear
between the steering wheel and link-
age. And so it's been ever since.

THLT- AAAY
STEERING :

The 1914 Cadillac had a tilt-away steering
wheel. The idea goes back at least to 1503,

The earliest reduction mechanism
consisted of a worm gear. Attached to
the end of the steering column, it drove
another gear (either a worm wheel or a
roller) that turned a shaft connected to
the Pitman arm. The worm gear and
worm wheal were placed in a cast-iron
box that was attached to the frame

The basic worm gear and worm

wheel reduction mechanism has served
the auto industry for many years, with a
couple of noticeable exceptions. One
was in 1908 with the launching of the
Model T by Henry Ford. It had a steer-
ing gear that still is one of a kind.

Ford placed a set of epicyclic, or
planetary, gears in a small box directly
beneath the steering wheel. The plane-
tary gear set drove a main gear that
Ford fastened to the steering shaft. This
put the steering gear under the driver's
hands, at the top of the steering colummn,
rather than the bottom.

Another exception to the basic worm
and roller steering gear came along in
1923. To reduce the rubbing contact
between the worm gear and roller,
Henry Marles of Detroit placed ball
bearings between the two. This type of
steering gear has become known as the
recirculating-ball steering gear, and is
still used on many large American and
some Japanese Cars.

The first use of a "‘'modern” rack and
pinion steering gear was in the 1885
Benz. It was also used in the 1905
Cadillac and in many other makes from
1911 o 1920.

The need for power

Despite the adaptation of the stesr-
ing gedr, steering cars was still not an
easy task. As cars got heavier and

-

it

e
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The Power Stripper has two heat set~
tings and a range of tips so you can put the
rigﬁi amount of heat right where you need
it. At 1100°E i1l help you race right through

heavy jobs.Set low: you can use it for more



stearing got tougher, drivers started
demanding a better way. It was time to
reintroduce an innovation that had been
around for three quarters of a century—
power-assisted steering.

In 1954, Cadillac was the first manu-
facturer to make power steering stan-
dard on cars. However, the history of
power assist goes back way bafore that.

The first power-steering system ever
fitted to a vehicle was in 1876 by a
fellow named Fitts, but little is known of
it. There's more data available about
the power steering system put on the
1903 Columbia 5-ton truck. The truck
used an electric motor to drive the
steering mechanism.

Commenting on the Columbia power
steering system, a 1905 edition of Mo-
tor Age said: “This simple device is said
to make it possible to run the truck as
fast as 18 miles per hour and hold to a
true course.” One wonders what other
5-ton trucks were doing!

From 1803 onward power-assisted
steering mechanisms kept cropping up,
primarily for use on trucks. Some were
operated by vacuum and some by com-
pressed air.

In 1928 the first practical hydraulic
power-steering system, developed by
Francis W. Davis, was manufactured by
the Vickers Co. It set the standard
adopted by the auto mdustr-,r 26 vam

n. . -

later. First, though, it had to prove
itsalf, which it did during World War 11
in armored vehicles and large trucks.

Where steering is heading

As you may have realized by now, the
development of parts that make up
today's steering systems date back to
even before the existence of the motor
car itself. Even the tilt steering wheel,

PIVOTING |
HEADLIGHTS g

Steerable headlights are older than the '68
Citroen or "48 Tucker. This 1920 aftermarket
kit did the trick on Model T Fords.

which many may think is a relatively
modern innovation, was first tried on a
1903 Marr Runabout. It was called the
“fat man's wheel” for obvious reasons.

There really hasn't been much new in
steering for a long time—just improve-
ments of old ideas. But that's changing
because of alectronics.

The 18985 Toyota Cressida is the first

R, ke VT

& I“"‘w

o & ' s ‘h# i #’-t J.;-:'

production model whose steering assist
is controlled by a computer. Toyota calls
the system Progressive Power Rack-
and-Pinion Steering.

A sensor in the transmission moni-
tors vehicle speed, sending signals to
the computer. The computer operates a
solanoid flow control valve placed in the
hydraulic circuit that supplies high-
pressure fluid to the steering rack.

At highway speeds, when less steer-
ing effort is needed, the computer sig-
nals the flow control valve to reduce
hydraulic pressure and firm up steer-
ing. When parking or turning while the
car is moving slowly, the computer
signals the control valve to increase
hydraulic pressure. This makes it easier
for the driver to turn the steering wheel.
Other variable-assist systems without
computers change boost according to
engine speed, not road speed. Boost
may be cut at fast idle or when the
transmission is in low gear.

If matters regarding steering system
devealopment hold true to form, you can
tell your grandchildren or great-grand-
children that you lived during a historic
ara. Computerized steering may well be
the only new steering invention for
another 100 years. M

P tharks the redearch Mwary of the hMotor Vehice
Manufacturers Assn. [NWRAA] for i help im preparing
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delicate work and even for doing things like
thawing pipes or drying plaster

W hat's more, the Power Stripper is bal-
anced and lightweight,

The Wagner Power Strippet Its the per-
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Quiw simply, PASSPORT is the
smallest superheteradvne radar
detector ever made— only 34" all,
23" wide, and 412" long, It fits vour
pocket as easilv as a cassette tape.

SMD Technology

This miniaturization is possible
only with SMDs (Surface Mounted
Devices ), micro-electronics com-
mon in satellites but unprecedented
in radar detectors. In fact, PASSPORT
is s0 new the magazine testers
haven't even had a chance to select
their superlatives.

Press Release

When the magazines do catch
up, thev'll report excellent per-
formance. More than early warning,
PASSPORT also provides a precise
measure of radar range. Simply turn
PASSPORT on and set the volume
level. At radar contact, the alert lamp
lights and the variable-pulse audio
begins a slow warning: “beep” for
X band radar, "brap” for K band.
Simultaneously a bar graph of

FPASSPORT 5 cobout the size of a casseffe tape

At last, pocket-size radar protection.
New PASSPORT can go with you anywhere.

Hewlet-Packard LEDs shows signal
strength. A photocell even adjusts
the alert brightness to the light level
in your car.

FASSPORT comes with a fitteed feather cese

Behind the Wheel

As vou get closer, the pulse
quickens and the bar graph
lengthens. And if vou should want
to defeat the audio warning during
a long radar encounter, a special
“mute” switch allows yvou to defeat
the audio, vet leave PASSPORT fully
armed for the next encounter. You
get the complete radar picture.

Upwardly Mobile

You can take PASSPORT any-
where: on an airplane to another
city, or to work for trips in the
company car. Just install on dashtop
or visor, then plug into vour lighter
PASSPORT keeps such a low profile,
it can be on duty without anyone

noticing. And PASSPORT comes
complete with a visor clip, wind
shield mount, straight cord, coiled
cord —even a leather travel case,
And we back PASSPORT with a full
one vear limited warranty.

Order Today

Try a PASSPORT in your poc-
ket. Call us wll free. When vour
PASSPORT arrives, take the first 30
days as a test. 1f vou're not com-
pletely satisfied, return it and we'll
refund vour purchase and your
mailing costs. You can'’t lose.

Call Toll Free 800-543-1608
In Ohio Call 800-582-2696

$295 (OH res. add $16.23 tax)
Pocket-Size Radar Protection

Cincinnati Microwave
Department 100-068-C05
One Microwave Plaza
Cincinnati, Ohio 45296-0100

PASSPORT

RADAR-RECEIVER
 _ __— _____ _______ ]

s g

© s Cincinnati Michosane, b



BUILD OUR

TWO-DRAWER
CHERRY TABLE

Classic drop-leaf table serves as
a night stand or living room piece.

BY RALPH 5. WILKES

mall tables with one or two drawers

have been around since the Colo-

nial period, reaching their height in

popularity during the early 18th centu-

ry. Today, antique shops do a thriving
business with them.

The real antiques were most often
made of cherry, although some were of
walnut, pine, maple or cak. Our "an-
tique” is a copy of a New York State
museum piece built around 1850,

Start with legs

This versatile table is crafted from solid cherry and
has two drop-down leaves, The design is a copy of
an 18505 museum piece.

Begin by shaping the legs from stock
measuring 17/s-in. square. Finished lags CHERRY TABLE

are 28'/z in. long, so the turning blanks =

should be about 30 in. to allow for
waste at the ends. Leave at least 8'/z in.
of the leg square, to be cut off later to
8% in. Turnthe rest of the leg toa 1'%e E-H
With the lathe running, mark the
major cuts on the cylinder with a pencil
and proceed with the shaping. Use rule
and caliper to check your progress.
Turn the first leg to the shape shown in

the drawing pattern, then sand at low I
speed, first with 120-grit, then 220-grit | '3
sandpaper. Mount the first leg behind
(Please tum to page 62} A

MATERIALS LIST—CHERRY TABLE DETAIL 1

. Size snd Description (use)

1% = 17 ® 28%" cherry (lag)
135s % 744 X 174" cherry (sidas)

1344 » 8% = 14 " cherry (back)
Y34e % 1% X 124" cherry(frontdividers)
3% x 1% x 18" cherry (leaf support)
Wie % 1% » 12%" cherry (back cleat)
Vs X 17% % 20747 cherry (top)
48 % B% x 20%" cherry (leaf)

138 = 348 X 16" cherry (drawer

@)

%4s % 1% x 18" cherry (drawer runner)
Yae X 3 % 12%" cherry (drawer front)
L ¥ 3 ¥ 1B'A" pine (drawer side)

h x 2% X 11h'pi.!w{d.r-w‘r];qr_l'.]-
e x 11% * 18%" phywood [drawer
battom)

B BT s B e -F-N*-'HNU‘HND-E

3B x4 x &1127

Eﬂ.CrH SO =1"

| G [BOTH ENDS)

2 1% "-dia. % 1%" charry (drawer knob) ot

12 % x 14" hardwood dowel e T

4 1% = 274" Stanley No. B10 table hinge f !
24 %" No. B fh screw ' :
14

sHUmEpwOo EZErm- _Iﬂ'ﬂﬂﬂnﬂhg

1%° No. 10 fh screw
11" No. 10 fh scraw bt S

£
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THE
INTELLIGENT
WINDOW

TELLS ALL.

Now you can get the complete
inside story on the window
everyone's talking about. The
Intelligent Window, made
with PPG's
Sungate®
coated
glass, of
course.
This fact-
filled brochure tells you what
makes this window so intelli-
nt: how it can tell the dif-
‘erence between sunlight and
heat. How it uses a special
coating made only by PPG to
let in the light, vet keep the
heat you pay for escaping
to the outside. So you don't
waste money on energy.

[t shares with you the
secret of reducing fabric fading
in your carpets and curtains,
too. And if ]]you reply right
away, you |l also receive a list
of the sash and door manu-
facturers who are building
The Intelligent Window, using
PPG'’s Sungate coated glass.

The Intelligent Window
Story. It's a story you won't
\.;adnt to BgiﬁfSend for yours
t (8] e [0
all, 3}; abso- “ﬂ% -
lutely free.

%

L’

TO: The Intelligent Window™

Su * Glass Marketing Group
Industries, Inc.

PO. Box 8727

Hamisburg, PA 17105

Yes. | need to hear all the facts in The

Mame

Address

|
|
|
|
I Intelligent Window Story.
|
|
|
|
|

TWO-DRAWER CHERRY TABLE

inued from &1

the lathe and refer to it while making
three exact copies. Be sure to select the
two legs with the most attractive grain
for the front.

Mortise the legs with a mortising
chisel in a drill press; or simply bore out
the waste with a standard drill bit and
square the mortise with a sharp chisel.
Cut mortises slightly more than % in.
deep, and center them 'z in. from the
outer edge of the leg as shown. Cut the
matching tenons on a table or radial-
arm saw. Trim as required to fit the
mortises.

The front dividers, mounted flush
with the fronts of the legs, are secured
with Y«in.-dia. X 1'/-in. dowels. Bore
holes in the ends of the three dividers
first, then use dowel centers to transfer

| the hole locations to the legs.

Test-fit joints

After test-fitting all joints, glue and
clamp the sides and legs together.
When dry, glue and clamp the dividers
and the back in place. Check to make
sure this assembly is square.

Cut the two leaf supports and coun-
terbore their screw mounting holes so
the sides of the supports will be flush
with the sides of the table when closed.
Round the end corners of the supports
s0 they turn without hitting the legs.

Select stock for the tabletop, and
edge-glue pieces to produce a panal
that will overhang 'z in. beyond the

legs in both directions. Then, cut the
drop-down leaves to the size given in
the materials list. Cut the rule joint with
a router and a ¥sin. bead and quarter-
round bit for the table edge, and a %
in.-dia. core box bit for the leaf edge.
Make test cuts on scrap material first.

Attaching the hinges is critical. They
must be positioned, as shown in the
photo below, with the barrel into the
table, and the long side of the hinges
toward the leaves. The hinge pivot is
directly below the upper line of the rule
joint. Use a sharp chisel to cut the hinge
leaf and barrel mortises,

For the drawers, use '/=in. pine for
sides and back. Rip a 's X Vsin.-deep
groove for the drawer bottoms in the
sides, and front pieces. The bottom of
these grooves should be positioned '/
in. above the bottom edge of the sides
and fronts.

After sliding the bottoms into place,
join the drawer sides front and back
with glue and a few 4d finishing nails.
Prebore clearance holes to prevent
splitting the wood.

Turn the drawer pulls from table leg
stock and artach them from the back of
the drawer front with 1'+in. wood
screws. Finish-sand the table with 220-
grit paper, and ease the comners just
encugh to remove sharpness.

Use a natural finish, or if you prefer to
darken it slightly and bring out the
grain, apply a coat of oil stain such as
Minwax cherry (No. 235). Follow this
with two or three coats of polyurethane,
sanding lightly between coats. ™

Cut tenons on the ends of the sides and back
using a table saw and the arange-
ment shown above. Tenons can be cut
using a dado blade In a radial-arm saw.

e e —p——
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Aﬂnw': space between top and leaves
to prevent binding. Cut hinge mortises with



Powerful Training for Powerful Careers in

NTS Intronic Training
Prepares You Better
Because it Takes You
Below the Surface.

Tomorrow's careers in Electronic
Servicing will require more powerful
training than ever before. And that's
where NTS Intronic Training makes the
difference. You get deep into electronic
circuitry 0 you learn what makes things
happen, and why. You can depend on
NTS to help you develop the skills you
need for a more rewarding career.

NTS/HEATH H5-151 PC with 8088 16-Bit
Microprocessor & Video Monlior.

PC SERVICING AND TECHNOLOGY
is only one of three courses in this field.
Train on the NTS/HEATH HS5-151 Desk-
top computer, the most powerful and
versatile ever offered in a home study
course. 16-bit, 128KB RAM power, and
true IBM Compatibility make this unit
the choice of the field. Runs maost IBM
and M5-DOS software. Learn how to
program, service and maintain this unit,
and you'll know how 1o handle most any
microcomputer in operation. That's
powerful training.

VIDEO TECHNOLOGY is an expand-
ing field, and you train on the NTS/
HEATH System 3 19" (Diagonal) Color
TV. Build this set from the ground up,
circuit board by circuit board, and learmn
what Video is all about. Cover monitors,
VTR's sound systems, even get into
Digital Logic circuitry, and solid-state
tuners. Course includes valuable test
equipment and the NTS Compu-Trainer.
Catalog describes many career areas.

ELECTRONIC
SERVICING!

ROBOTICS is one of the neweasl
fields in electronics, and NTS training
includes the NTS/HEATH HERO 1
Robot in two courses, This remarkable
unit is programmable, and can be
guided through many complex maneu-
vars. It comes complete with voice
synthesizer, and an arm and gripper
mechanism. You learn robotics as you
assembile it, and perform tests and
experiments. The Robot's own com-
puter is capable of storing programs
with over 1000 individual steps. But this
training is also applicable to a wide
range of electronic skills, in several
career fields. Robotics is
only beginning to come
into its own,

NTS TRAINING IS PRACTICAL.
Your lessons, texts, and training materi-
als are thoroughly integrated with
advanced equipment. All are Resident
School-tested and shop-proven. NTS
offers 12 programs in Electronics, as
well as courses in Auto Mechanics,
Diesel, Air-Conditioning and Home
Appliances. Check card for information
on the course you desire, or write
direcily to the school. There's no obliga-
tion, and catalog is free.

IBM is a Registered Trade Mark of International

Business Machines Corp, MS is a Ragistered
Trade: Mark of Microsoft Conp.

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905

Aiasent ard Heme Sludy Sehaols

4000 So. Figueroa 5t Los Angeles. CA 30037



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

Can man leam to live with his
machines? Even to the point
of dancing with robots? The
answer seems to be yes, from
the throngs showing up at two
high-tech discos—one in Sau-
gus, Mass., the other in Phila-
delphia. Both are creations of
George Hayward, a science-
fiction special-eflects design-
er. At Pulsations in Philadel-
phia, the dance floor ice is
broken by a robot who exils
from the belly of a laser-li
spaceship that descends on a
wire-rope rigging. At Genisis
in Saugus, the floor rumbles
and tables shake as the
theme from 2007 (it's called
Also Sprach Zarathusira)
builds to a tremendous cre-
scendo over a 16-channel
loudspeaker rig. At Genisis
the main feature is the Maxi-
mus, a hex-wing fighter craft
right out of Star Wars. Relay
panels on board operate a
low-voltage panel from a con-
trol booth, The wings swivel
on four rotators, providing a
real sense of flight. The show
shares the floor with the disco i % &
crowd, Hayward is planning ot dancer descends from
several similar discos for other g ke ;“,':,if_:;i
cities. flap and swivel [right].

Hot electrons shed new light REMOTE HEAT —_
The Owvonic Thermo-Electric
Generator (OTEG) fits in the
palm of your hand and pro-
vides enough power to light
the natural gas pump shown
in our photo (right). When a
200° temperature differential
is created between OTEG's
outer sheath and inner copper
core, current flows, By 1980,
American Matural Resources

: CIRCULATING PUMP
B 200° TEMP. DIFFERENTIAL

CLIRREMT

hopes to make a wood stove WOOD OR
with four OTEGs on top. With :S:T%;&i;ﬂnsn

a heat pump to maintain the

differential, the OTEGs would OTEG generator provides light from heat in natural gas field [left).

light four rooms. Power cost: 4 By 1990, the system, which gives current when 200" temperature
cents per Kilowatl. differential is applied across it, will light four rooms.

e R R A L e e = it b
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ENGINEERING

Fork lift carries pleces of basketball
court to make way for hockey.

Reorder i.ﬂ the court

As 7.000 basketball fans file out of Madison Square Garden
after a Knicks' game, a crew of 22 moves in on the court fo
transtorm it into an ice hockey rink. Four fork lifis move to the
court's four comers as men pull apart the jigsaw puzzle pieces
that make up the court. A layer of ice suddenly appears from
below. Crewmen move in with hoses, lightly spraying water atop
the ice. It hardens within minutes with help from refrigerant
flowing below the primary ice layer,

When the top layer is hard and smoaoth, the boundary lines are
sprayed on the ice and the team emblem decals layed down
with piastic stickum. In 40 minutes, the rink is ready for the
skaters, The acl is repeated three times a week in 18 arenas
across the United States and Canada.

The Garden system has given rise to a portable stage icing rig
used by the John Curry Ice Skating Co. The portable rig's only
failure led o the first opening night cancellation in 100 years at
New York's Metropolitan Opera last fall. The Curry stage is a
layer of plywood under insulation sandwiched between thin
plastic layers. Hundreds of capillary ubes supply glycol fo the
surface to help freeze a thin sheet of water applied 1o the fop.
Several refrigerant tubes ruptured at the Met and the show had
to be postponed until the next day. Curry has since had more
than 40 openings with no problems.

- HHNCH TUBES
O 00 OO~ zmipiasnc

o N " =S INSLILATION
—== &-MIL PLASTIC
L 15 NCH PO
——S$TAGE FLOOR

| VERTICAL
| ACTUATOR

LATERAL
ACTUATOR |

TEST
CONTROL

POSTTENSION
WWALL

The National Bureau of Stan-
dards is simulating earth-
guakes at its new Large Scale
Seismic Facility. Up to three
30-foot reinforced concrete
columns can be tested at
once, Each is rolled by flalcar
on a rail to a vertical actuator,
and the downward motion
produces 12 million pounds of
force. A computerized post-
tension wall with a lateral actu-
ator then pushes and pulls at
| the column, simulating a ma-

| jor earthquake. The NBS facil-
= ity is expected to develop
earthquake standards for new
bridges. By next year, it will
start work on standards for
skyscrapers.

H
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Inside-out
tunnel

Engineers planning a new ve-
hicular tunnel to speed raffic
into and out of Seattle, Wash,,
had an unusual problem. The
glacial geposit through which
they had to bore, which is
known as Mount Baker Ridge,
contained not stable rock, but
a loose mixture of clay, silt and
sand

Mommally, this  mixture
would seem to be an advan-
tage, but it's actually more
difficult to dig through soft
ground than hard because the
tunnel walls keep falling in
faster than you can shore
them up

The solution: Forget the
main tunnel. First dig a series
of little tunnels in the shape of
a ring, fill them with concrete
to form a rigid, self-supporting
shell, then dig out the middle
and your tunnel walls are al-
ready in place. The shell consists of 24 separate concrete
“logs,” each 9'/; feet in diameter and shaped like a horseshoe
so that it interlocks with the one below it.

The daring scheme, devised by the Washington State Depart-
ment of Transportation, will result in an enormous tube B2 fest in
diameter and 1,332 feet long—the world's largest excavation in
soft matenal. The new tunnel, depicted at right, above, will
supplement two smaller tunnels built in the 1930s and no longer
of sufficient capacity to handle Seattle's present-day traffic. It wil
have three levels—two for vehicles and a third at the top for
pedestrians and bicycles. The 33B.2-million project is scheduled
to be completed by mid-1986
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Cross section abowve shows how ring
of concrete “logs” encases three-lev-
el twunnel. At left, a 55-ton boring
machine digs perimeter tunnels.

Well-grounded pesticide ri
Putting pesticides into the ground is tricky business. You don't
want to splash the chemical on the surface, and you do want to
concentrate it in one spot.

Britain's M&C Agriculture company has designed a “micro-
granule applicator,” which is manufactured to run on a small
tracior in a way that avoids splashing. A series of B-inch nozzles
mounted on rotary cultivalor tines injects pesticide into the soil
just below the root surface area. The chemicals are thus
concentrated at a location where they don't pose any danger to
animals or the plant roots.

POPULAR MECHANICS ® RAY 985

The plane facts are emerging

The Agriculture Department’s expeariment to collect insect larvae
and pollen with a small remote-control plane has opened the
door to a new technology. The biplane has been used fo drag
thin nets over treetops at 30 to 60 mph. The object was 1o collect
large samples for study.

However, scientists now report that adding insecticide spray
o the plane has achieved a 90 percent kill rate or better. That's
as good as a full-scale plane, but the small biplane reguires
much less fuel and no pilot. The biplane may be used by large
agribusinesses by next year.
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Solo wiper

A record 86 percent of the
windshield on the upcoming
Mercedes-Benz 300E is
cleared by a single huge wiper
biade, thanks 1o a clever crank
mechanism The wiper
sweeps through an arc of
nearly 180° with a pumping
action that flattens out the arc
al the top. This allows the
blade 1o sweep the whole
windshield without overlap-
ping onto the roof. Look for the
new type of blade on Ameri-
can cars within two years

POPULAR MECHANICS » !

Firefighting
oil rig

How do you fight an oil-rig
fire? You fight it with another
oil rig. A new firefighting ves-
el designed by Bethishem
Steel is itself shaped like an oil
ng lo give it the necessary
haight to reach the tops of 1all
platfiorms. In addition to fight-
ing offshore fires, the self-pro-
palled and semisubmersible
siructure will also serve as a
lender that will provide sup-
plies and mantenance for
fixed rigs

While it's under way, its twin
pontoon-like hulls nde on top
of the water, Once it's in posi-
tion, the hulls are flooded to
submerge them, providing
stability against violent winds
and waves. eight jet thrusters
in addition 1o its main prope!-
lars enable i o remain pre-
cisely on station without re-
quinng anchor lines
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Nimble jet

Fighters in wartime must be
able to operate from runways
shortened by bomb damage.
A modified McDonnell Doug-
las F-15, fitted with movable
engine nozzles and canard
mini wings, will soon deter-
mine just how small a runway
space a jet will be able to land
and take off in.

Tited downward, the noz-
zles produce upward thrust

which, along with added lift
from the canards, reduces
landing and takeoff distance
to as little as 1,000 feet.

Also on the way is a head-
up display (inset) thal will
show a pilot how much land-
ing room he has between
bomb craters.

Flying blind

Future combat helicopters
may fly into battle blind. To
test oul this radical concept,
Boeing Vertol has rigged a
chopper with two complete B
cockpits, a norrmal ane in front
and a hidden one in back. A
safety pilct sits up front, but the real pilot occupies a windowless
compartment surrounded by TV screens (inset). Displayed on
the screens are instrument readings, navigation plots, target
coordinates and video views of the terrain ahead, even in total
darkness—more information, in fact, than a pilot could ever
acquire using his own eyesight alone.

How to make a missile miss

Heat-seeking antiaircraft missiles have one-track minds. To
score a hit, they must be able to lock onto a plane's infrared
radiation. Mow an ingenious new Infrared Countermeasures
(IRCM) system prevents this, making an aircraft virtually invul-
nerable to enemy missiles of the heat-homing type.

The threatened aircraft sends out decoy jamming signals so
similar to those processed by the missile’s own tracker that the
missile can't make up its mind which signals are the right ones. It
becomes confused and flies off harmlessly in another direction,
missing its target.

The IRCM system was developed by Loral Electro-Optical
Systems of Pasadena, Calif., and is being adopted by both the
MNawvy and Air Force. [Tu]

POPULAR MECHANICS @ MAY |925

Modified F-15 will land and take off in 1,000
feet, a fraction of the mile or more normally
required. Head-up display [left) tells pilot if

he has room to land on atered rurmaay,’

Big jets get a big lift

The cumbersome-looking engines above are aciually designed
to give heavy cargo transports greater lift and agility. Mounted
above the wing, they blow their jet exhaust across the top of the
wing, generating added lift. Called a blown wing, the system
increases a plane’'s payload and enables it 10 make steep,
STOL-like landings and takeofis in fields too short for conven-
tional transports.

At bottom is Russia’s twin-jet An-72, which can land and take
off in less than 4,000 feet. At top is a four-engine Japanese
varsion requiring only 2,370 feet.




To match the speed of
the Wagner Power Scraper,
just move one of these
3600 times a minute.

An old-fashioned scraper is good for a lot of thjnpx Unfortunately.
saving time isn't one of them.Which is why the new Wagner Power
Scrapermakes so much sense. T he Power ‘)uapu blade moves back and
forth 3600 times a minute. To remove loose and peeling paint in seconds,

W hat's more, its powerful motor keeps going strong
foras long as it takes to finish the job.

o help make things even easier, the Power Scraper
has a contoured body for maneuvering into hard-to-reach
el e Places or for overhead scraping. Optional attachments
safacebutld s the p." are also available for removing rust,adhesives,and
other ditficult build-up problems.

Whether you're painting siding, fences, gutters or con-
crete, the Power Scraper will make prep time seem like
no time at all.

For more information, w};ﬁnEn
call 1-800-328-2285 Ext.80.  theRish Toolfor Paining®




You can add memory circuits,
expansion boards and higher
octane software that will
give your older digital
Model T the muscle to
compete with newer,
faster processors.

BY WALTER SALM
Drawing by Andy Lackow

ouping up a computer is a lot
like souping up your car. You can
add hardware that will boost its “horse-
power” by expanding memory, and you can
get better combustion with speed-up software that
increases efficiency. Aftermarket accessories will let
the computer do things it couldn't in its original design—
especially if it's an older model.
Let's look at memory first. [t's the sasiest to work on, and
a lot of software programs are really memory-hungry.
Memory, or RAM (Random Access Memory), comes in
special integrated circuit chips—typically type 2164. All
eight-bit computers are memory-limited: They are capable
of using a maximum of 64K (64 kilobytes, or 64,000
characters) directly.

Unlocking the extra

When you have more than 64K of RAM in an eight-bit
computer, the extra memory can only be used if you have
software (a program) that knows the extra memory is there,
and has commands in the program that will access (or
unlock) that extra memory. This extra memory has to be
selected one bank at a time (a bank is a block of BK of RAM],
and this process is called bank switching.

Computers that use eight-bit microprocessors (6502,
6510, Z2-80 and 8080) include Apple, Atari, Commodore 64,
VIC-20 and others. The IBM PC and many of its copycat
clones use a fake 16-bit circuit chip called the B08S.

[BM-type computers such as the PC come with 64K or
128K built in, and have encugh room (consisting of empty
memory-chip sockets) on the mother board (main circuit
board) to hold a total of 266K,

POPULAR MECHANICS & MAY 985

SOUP UP YOUR
HOME COMPUTER

Installing memory chips

If you have a PC or a clone and would like

to get it up to 256K, you will have an easy
job. You can buy the extra memory chips
from your dealer for about $100 per 64K (or
for about $50 from mail-order houses). Finding
the place to plug in the chips is easy. If you have a
computer that already has 128K, you'll see 18
identical empty sockets on the mother beard—nine in

a row. This is where the extra chips go. Figuring out
which way to point the chips—telling where pin No. 1
goes—Iis also easy. You'll notice that all integrated circuits
have a tiny half-moon indentation in one end. Face this the
same way as the other memory chips that are already
installed.

Once you have the chips plugged into their sockets, you
have to change some of the DIF (Dual Inline Pin) switch
settings. These are tiny blocks of eight switches, sach
mounted on the mother board. Your computer’'s manual will
show you the proper switch settings.

Even more memory

To add more memory beyond the 256K on the IBM (and
clone) mother board, you have to use one of the plug-in
cards that goes into an expansion siot. You can buy these
cards with brand names such as STE, Quadram and many
others. Most of them are multifunction—sgqueezing several
operations into one card—because usually there are only
three expansion slots in an IBM-type computer.

Veary often, to keep the retail price down, these cards are
offered "unpopulated” or “partially populated.” The extra
memory isn't there, but consists of empty sockets so you can

(Please tum to page 74)
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Cardco’s slot expansion interface
|above) s one of several add-ons
that can increase the applications

for the Commodore &4, Atari's

discontinued 16K Model 00XL
|below | was designed to Lake a
4K external memory expander
MNow, you can boost its brains to

build memory any time you have the cash for the chips. The
2164 memory chips for the IBM are identical to those used
in the Apple: Each chip contains BK of RAM. (Confusing
things, engineers sometimes refer to these as "64K"
chips—because they contain 64 kilobits. Since it takes eight
bits to make a byte. each chip is 8 kilohytes.)

The Apple connection

To add 64K to the Apple, you need eight chips. For the
IBM type you need nine chips per 64K because the two
machines count differently: The IBM needs one extra bit for
every byte, and calls this a parity bhit.

The Apple has no empty IC sockets to fill. Adding
memory is simply a matter of plugging an expansion card
{or a special-purpose card such as the 80-column board or
CP/M board) into one of the expansion slots. These boards
usually have an extra 64K of memory on them, and you
really need the extra RAM for some of the operations you
perform with these circuits. If you have an Apple with only
48K, plug in a 16K memory board.

Commodore—on board
Adding memory to the Commodore VIC-20 is easy.

BUK with an internal board.

Adding memory to the Commodore 84 is almost impossible.
The 16K VIC-20 really needs more memory. The C-64 has
plenty built in, so this isn't a terrible problem

Extra memory for the Commodore VIC-20 comes in neat,
game-like, plug-in cartridges that hold either 8K or 16K,
They go into the game’expansion port in back of the
computer. But, if you insert a memaory cartridge, how do you
plug in anything else, like a game or a word processor?

Easy. You use a plug-in expansion board, often called a
mother or mini mother.

A typical expansion board from Cardco called the Card-

(Flease tum o page 7E)

sDﬂware can be an important part of souping up your
computer. Some sofiware can really be useful in
making things happen faster and easier. Here are three
programs that we found were real time savers.

m Kwik-Load!—This $19.95 disk from DataMost for the
Commodore 64 contains a set of programs that makes
formating and copying disks really easy. Most important is
the Kwik-Load! program which makes the C-84 load files
from disk at lightning speed. The Commodore disk drive is
notoriously slow,. We timed file loading in normal mode and
then using Kwik-Load! Typical time for a hefty file (25K long)
without the special software: 59 seconds; time with Kwik-
Load! in place: 19 seconds. It actually worked faster than the
advertised claims.

m PC-Accelerator—This software item doesn’t speed up
processing, but it sure saves time. The most important
feature is print spooling, which means that you don't have to
tie up your IBM-type computer while the printer is running.
PC-Accelerator is $59.95 from STB Systems, and in addi-
tion to spooling (it assigns a part of the PC's RAM o actasa

HIGH-OCTANE, SPEED-UP SOFTWARE

printer storage buffer), it provides RAM-disk operation,
keyboard commands 1o pause the printer, and a stop-list
control for slow-motion viewing of the computer screen. PC-
Accelerator is well worth the price, even if all you want to do
is print spooling or RAM-disk operation.

® Xeno-Copy—This program lets you read “foreign”
disks—mostly from B8-bit computers into your IBM-type
system. I's great for copying word processing and data files
that are essentially the same for both B-bit systems and for
the quasi B-bit IBM. Xeno-Copy from Vertex Systems runs
fast and flawlessly, saving tons of time and money when you
consider the alternatives for doing file transfers. The basic
Xeno-Copy costs $99.50 and reads disks from over 50
different computers into the PC-DOS/MS-DOS format. The
"Plus” version (5149.50) will also creafe foreign disk for-
mats and write files to them from the IBM-type disks. The
“Plus Advanced" version ($199.50) does the same, butfora
total of 83 different computer formats. In use, it successfully
transferred files from Kaypro, Osbome, Otrona and Sanyo
disks that we had on hand.
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It comes with
A CONSCience.

Honda has always made good cars. Our new program will help to resolve
People love them. But with any loved one,  product-related questions about your
things can sometimes get emotional, Honda. "T'his program is free. Just ask at

Honda understands. And on ourown  any Honda dealer for a booklet containing
we have set up a third-party arbitration more information.
program with the Better Business Burcau Or call 800-521-1613. You see, Honda

to give you an extra voice, if vou need it.  wants you and your Honda to have a long
But please talk with your dealer first.  and happy relationship. It's only right.
And follow the problem-solving procedure

described in your owner’s manual. HONDA

I!ir o Apmrrmye Fhanly Vhaba | 4o on



SOUP UP YOUR COMPUTER
{Continued from page 74)

board 35 retails for $39.95, has three
plug-in slots and a DIP switch for select-
ing the right slots. With this in place,
you can plug in a 16K memory expan-
der ($79.95) and the Write-Now! word-
processor cartridge ($39.95) to end up
with a complete word-processing sys-
tem on & computer you thought was
only good for playing games. Write-
Now! does something else: It lets you
plug in twe of those 16K expansion
RAM cartridges—giving you more text
storage space, as much as 38K.
Added memory for Atari computers
depends on which model you're work-
ing with. The old Model 800 (and even
the flat membrane-keyboard Atari 400)
lend themselves to adding lots of extra
memory. Before we discuss how, let's
ask why. As with other eight-bit com-
puters, what can you do with all this
extra memory?

The most practical application—one
you can use with the Apple and IBM
types as well—is to create something
called RAM disk. If you add 128K extra
memory, you can assign this RAM to
become an electronic disk drive. With
this kind of storage, you can “save to
disk” instantaneously, instead of wait-
ing for the time it takes for files to be

recorded properly on the disk.

Many computer buffs, particularly
people who write a lot of programs, like
to use a RAM disk because it runs
lightning-fast. You can always transfer
the comtents of the RAM disk to a
conventional floppy disk—and that's a
good idea. Power failures, surges and
spikes can destroy this volatile memory.

Die-hards who may still have an old
Atari 400 or B00 are really in luck, since
there are ways of souping up these
machines that are not possible with the

The old Apple Il computer [s easy
o up. There are no empty
I ets to fill. instead, you
plug an expansion card

or board with &4K into

an expansion slot.

later XL series of Atari computers.
Behind the "barm door’’ that opens to
hold program and game cartridges is a
memory expansion section with four
memory slots. If you have a typical 48K
Atari 800, all four of those slots are
filled with ROM and RAM cartridges.
These cartridges are wvastly different
from the program cartridges. They're
wider and look something like the plug-
in cards for the Commodore VIC-20.
Two wing latches lock the cover in
{Please turn to page 212)
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Gotten a speeding
ticket lately?

. vioLaTioN..|
L

BRE T
This... instead of these.

Last year, more than 8 million* citations
were issued for driving over 55 mph on US
highways.

f you were unfortunate enough to re-
ceive one of these tickets, maybe it's time to
protect yourself. With the Whistler® Spec-
trum™ radar receiver.

Gives you earliest possible
warning of police radar.

MAX RANGE TEST | When  Direct
R Response, Inc.
started looking
for a radar detec-
tor to offer our
customers, we
went to the ex-
perts first: car
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s MAagazines,
A eir opinion
...l .. | wasnearly unan-
© Motor Trend, Aug. 983 1mous.  Motor
8 Trend, Auto-

week, and BMW Roundel had all recently
completed independent, comprehensive
tests of all the leading radar detectors, And
all had picked a winner: the Whistler Spec-
trum. Motor Trend said “‘The Whistler

Spectrum resides at the top of the list. A
world-class radar detector”’

Whistler is also first choice of truckers
and other professional drivers. Whistler

FILTER VOLUME

g e

Dash/Visor

Read this.

Spectrum detects all kinds of speed radar.
Stationary - moving - trigger - even pulsed
radar. On the straightaway - from behind -
over hills and around curves. If there's po-
lice radar in the area, Spectrum lets you
know. Long before radar can lock onto you,

Spectrum cuts
down on annoying
false alarms.
Unfortunately, the FCC
authorizes some security
systems and traffic sig-
nals to also operate on
police frequencies. And any sensitive radar
detector will report these signals.

That's why H[JEL'trurn developed two fea-
tures not available in any other radar detec-
tor: The Filter Mode™ and Pollution
Solution™ Both features cut down on false
alarms.

For city driving (where microwave intru-
sions are frequent) switch to the Filter
Mode. You'll get the same early warning -
but it will be quieter, less urgent, When the
microwave signal reaches a critical speed
radar level, yvou'll see the amber warning
light switch to a flashing red. And hear the
soft tone gear 1.:'|:| to a high-frequency, gei-
ger-effect sound,

Most other radar detectors give off false
signals. Spectrum’s Pollution
Solution, built into each unit,
can tell the difference between
these signals and real police ra-
dar. Spectrum automatically
screens the polluters out.

Filter Mode for
city drivimg.

Dash/Visor or Remote model.

You have your choice of two top-line Spec-

trum models - both reliable performers.
The Spectrum Dash/Visor model is port-

POWER

*Source: Speed Limit Enforcement Certification Data. October 1. 1982 through Seplember X0, 1960

able and compact. It
I:Iugs. into the cigarette
ighter socket, and
mounts easily on dash
ar visor. It's quickly
removed for use in
another car, or to pre-
vent theft.

The Spectrum Remote gives you the same
great 360°radar protection. But it's hidden
from view. The weather-proof receiver in-
stalls easily behind your car grille. And the
small console fits handily in, on, or under
the dash. ;

No-risk trial. Free gift.

Order your Whistler Spectrum - Dash/
Visor or Remote - from Direct Response,
Inc., for just $249 plus $5.95 shipping and
handling..

Call toll-free, +800-824-2408. Mon.-Fri.,
BAMto 11 PM EST. Sat.-Sun.,
10 AM to 5 PM. (In NH, 603-886-1310.)
Use your VISA, MasterCard, Diner's
Club, or American Express,

Write to Direct Response, Inc., at
472 Amherst 5t., Nashua, NH 03063.
Send us your credit card account number,
expiration date, and your signature.
Or enclose a check or money order.

Or visit Direct Response, Inc.

Satisfaction guaranteed. We tested it
Now test it yourself. Use ;r::rur

Spectrum for 30 days. If not

completely satisfied, return

for a full refund.

Free, Black & Decker® CarlLite
lr'rfyau order now. The CarLite
.'P ng-s into your car’s cisarfﬂe

ighter socket. It's two lights in

Rze receiver hides
behind car grille.

one: a ul ﬂumfﬁf t and
flashing red emergemcy light. A
£19.95 palue, the CarLite is yours

3 f;fﬂjﬂﬁg_fy order your Spectrum
L LY, DAL,

DIRECT RESPONSE, INC.
1-800-824-2408

Remote console



Instant-setting cyanoacrylate glues can
sometimes set oo quickly to permit
accurate positioning of pieces. Try ap-
plying the glue after the joims have
been assembled

Join all the larger pieces and hold
them securely together with tape ap-
plied at intervals along the break, Apply
glue sparingly 1o untaped portions of
the joints. Enough glue will be drawn
into the cracks by capillary action to
produce a bond, The adhesive is ap-
plied to remaining sections after the
tape has been removed

Wipe excess glue from the surface
before it dries using a cloth moistened
with lacquer thinner, Glue small frag-
ments in place after the larger pieces
have set. If both inside and outside
surfaces of the object can be reached
apply glue to both sides of the break.
Hardened glue can be removed with a
razor blade.—Walter £ Durtor

Tightening loose plugs

Bending the prongs is the usual guick
remedy for loose-fitting electrical
plugs. But that can damage the insula-
tion or cause misalignment that makes
them difficult to insert into receptacles.
A better way is to spread the leaves of
each prong with a small screwdriver or

i ® a sharp knife blade —Wayne Fugate
ice, 3 ‘ 5
* Look f%f d I:jjfrr;. Fo Eﬂﬁj“ o 1985 {570-038) de e e T A s
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YOU'VE HEARD ABOUTIT. .. HHon

YOU'VE READ ABOUT IT.../T WORKS!

Easier cold weather starting, better fuel economy,
better performance, and longer engine life.

For maore 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 TUFDIL — you will, too!
“There arelots of slick oils on the market but we've tound one that does what it promises. . . TUFIL works

It stayed in dispersion and cut the fuel bill 10°%.
Popular Mechanics Magazine, January 1982

“With $25000 engines generafing in excess of 3000 HP, wyou don't take chamces. Tufoil ... | wouldn't run
without it.” AL SEGRIMI, Owner/Driver, Mational Champlon/Brut Faberge/Top Fuel Funnycar

“Lubrication engineer Franklin Reick succeeded where everyone else had failed. . . TUFOIL is a unigue,
different, but safe kind of Teflon/oil additive ™
Molor Age Magazine, April, 1982

Accept no substitutes!

Many have tried to combine PTFE or
TFE in motor oil. Only TUFOIL has suc-
ceeded. In all other products the PTFE
will settle out of dispersion and coagu-
late. Such products instruct, “SHAKE
WELL BEFORE USING". Many suggest
engine flushes and extended idling time
after addition. None of this is necessary

with TUFOIL. TUFOIL is easy to use!
Just add TUFOIL during oil and filter
changes.

With numerous U.5. and international
patents, TUFOIL is the only recognized,
stable combination of PTFE and motor
oil. TUFOIL is patented, insured and
guaranteed!

for ENGINES |
- Better Mileage 3

BF1.O2 | 237 Liter|

How TUFDIL Works

TUFOIL coats all the moving parts of engines with micro-
miniatura particles of PTFE, the slipperiest substance known
to science. This coating minimizes friction well beyond the
capabilities of any other lubricant,

nly in the patented TUFOIL process the PTFE particles are
given a uniformly negative charge which causes them fo
repel each other so that they remain in disparsion. This
dispersion serves two very important values. One, it prevents
the particles from forming clumps which can clog oil lines
and oil filters. Two, it keeps surplus PTFE particles
suspended in crankcase oil ready to replace any particles
dislodged from metal surfaces by the action of the engine's
moving parts. This is accomplished by means of a chemical
agent which causes the dispersed particles to seek oul and
continually coat metal surfaces as they become exposed.

TUFDIL is Reg TM™ of Fluoramics, inc
Tedlon is Rag. TW of Dupand
Fluon ig Reg TM of IC] Americas, Inc

“UL5. Patenls Wo. 3930656 4.127.491, &

4,224,173 Mher L5 andIntl Fatents Pending. .

c wwa Satisfaction Guaranteed !
Techoobon I or Your Money Back

Ged new Tuloll at a special price of only 52,09 per 8 oz, botthe, plus 5150 sh

ard handling in the continental ULS, Call 1-800-852-TBOD for easy ondering throu

g:ur Mastercard or Visa. in Mass, cadl 1-617-76:2-1864. Or st oompiste the coupon
low & forward with payment. Please allow 3 weaks tor delivery
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L] |
| Pleaseship_____ boltles of Tutail* atthe special price o 58 29 perBoz, |
i bottle. (Mass, residents add 5% sales tax.) Case# and gallon quantities |
| available on reguest 1
i
| Encloged is my.0 Check for § 0 Monay order lor § ;
i Charge to my O Mastercard O Visa Amount § :
1
! Account No. Exp. Date i
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1 ]
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O Pigase send more information. My selt-addressed stamped envelopeis |
enclosad

RC Technology, Inc. 451 Walpole Street, Norwood, MA 02062
Mame Tel
Addross
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White water brought David Garrison and Jason Bateman closer.

PEOPLE

Garrison's move

[f viou watch the NBC sitoom
it's Your Move. you will rec-
ognize David Garrison as
the all-too-laid-back writer,
When summer comes and

the Alming season IS over,
[avid makes an unusual
move of his own. He's a

whitewatar rafting guide for

Fast Water Exploration on
the Colorado River. On a re-
cent trip, he took along his

impish co-star, Jason Bate-
man. "Thewhitewater expe-
nence has brought us closer
David says.

Garrison runs the white water
on the Green River off-season.

“We've been through some-
thing exciting together and it
helps the show.”

Kar kan kope

Spell Kustom Kar with a &
and the name George Barris
pops up. George invented
the term and he is the suppli
er of custom-built autos to
such hit TV shows as Knight
Rider. Hardecastle and Mc-
Cormick, and Magnum P
The latest Barris koncoction
is a special Corverte (never
mind the Ferrari badges)

George Barris shows off the stunt Corvette
[top). The rear-mounted camera (left)
gives stunt driver total picture of the scene
with help of dashboard TV.

rigged as a stunt car. It ap-
pears in dozens of chase
scenes on TV this year. The
Vette desioned for driver Ed
Consalves is a 1969 stock
Corvette that can run up to
200 mph. The dash houwses a
color TV monitor connected
to 4 rear-end camera and a
computer. Barris says the
car fulfills a stunt driver's
wildest dreams.

Doctor of wines

In medical circles. Dawvid
Johnson is one of the fore-
most exXperts on hurnan
glandular ailments.  But,
when the University of Ari-
zona physician doffs  his
white coat. he often puts on
the apron of a winemaker

In fact according to John-
s0N, amateur winemaking is
one of the top 10 pastimes
for doclors. “Like medicine,
winemaking involves an in-
teraction with natural biolog-
ical processes using a small
number of instruments, your
wits and your senses,”' John-
SON Says.

The fall guy
Doug Barr. who is Lee Ma-
jors’ sidekick on the ABC
adventure series Fall Guy
admits to having been a bit
of a fall guy himself recently.
Doug and his bride-to-be,
Claire  Kirkconnell,  pur-
chased a handyman's spe-
cial house in an older section
of Los Angeles’ Hancock
Park. The wwo-story, 18-
room wood colonial needed
a lot of work, but Barr had
restored an old house in up-
state New York several
years ago and felt confident
he would be able to get the
reconstruction job done.
Doug took possession of
the house teo months be-
fore the wedding day. The

wedding ceremaony was sup-
posed to take place in the
back yard, so all the work on
the house had 1o be finished
right on time

“1 hired conrractors for the
building and electrical work |
couldn’t do and took off for
Australia on business.” Barr
recalls. When he returned a
month later, the work was
far from complete.

"T've learned my lesson,”
Barr says. "The contractor
did a good job, but these
qQuys take on several custom-
ars at once o make a Iwing.
The ones who are home 1o
watch contractors closely
are the customers who get
their work done.”

Spock the hacker

The fourth Star Trek motion
picture will be released later
this year. We recently talked
with Leonard Nimoy, direc-
tor and co-star of the film.
whao told us the newest Star
Trek movie will feature more
computer technolegies than
ever before,

Nimoy, who just started
using a computer last year,
says his work with Human
Engineered Software (HES)
on game development in-
spired him for the movie set,
“Now’ that I've used a com-
puter, | can relate more of its
quality to the audience," Ni-
moy Says. ™
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Lighting
Products

OFFICIAL GAME PIECE

Match any of the UPC codes in this ad | |
to the UPC code on the corresponding
DURABEAM Lighting Product carton and
win the prize indicated.

OVER 10,000 PRIZES!

Grand Prize — $25,000
2 First Prizes — $10,000 each
10 Second Prizes — $1,000 each
100 Third Prizes — $100 each

10,000 Fourth Prizes — $10 each
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t2AM Joe McFarlin goes on the air
and on the road with thousands of truckers. |
Making sure the nights go faster. And safer.
So he received a bottle of V.O.
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Patchin
And
Sealing

Blacktop

n asphalt driveway needs regular
maintenance to protect and pre-
serve it. Cracks invariably develop and
must be filled. The entire surface
should be sealed every year or two.
Before you patch cracks or holes, it's
important to remove loose gravel and
bits of asphalt. Clear weeds and dirnt
from the area with a wire brush or
trowel, followed by a shop vacuum or
leaf blower. To remove dust, hose down
the area. Then let it dry.

Filling cracks

You can fill wide cracks and potholes
with blacktop patch, a prepared asphalt
gold in 60-pound bags. Sakrete is one
such product. Fill the prepared hole
about halfway with blacktop patch and
compact it before filling it the rest of the
way. Mound the material slightly. Then
tamnp it down hard with a shop-made
tamper—a piece of scrap plywood or
particleboard fastened to a length of
2x2, Use a flat shovel to cut away
excess 50 the patch will be level with
the surrounding surface. Freshly filled
spots should cure for about 90 days
before they are sealed. I usually patch
in spring and seal in late summer.

As an asphalt driveway ages, narrow
cracks develop along the edges. To
rapair these cracks, clean them with a
wire brush and vacuum the loose mate-
rial. Then fill them with an asphalt
crack filler that pours from a bottle, This
leaves a patch resembling tar strips on
an old highway. However, you can
subdue the effect by brooming & small
amount of fine sand into the filler.

Sealing the driveway

There are three types of sealer for a
blacktop driveway. An asphalt base
sealer, the most expensive, should be
used only on new asphalt or on a
surface that has been previously sealed
with the same material. Tar emulsion
sealers are the least expensive and
probably the most popular because they
seal against gasoline, oil spills and
drips. A third kind is a tar base sealer
which contains fine black aggregate to
give it extra body. This is used to fill
large areas of cracking and to provide
traction on steep drives. A 5-gal. can of
sealer will cover about 350 sq. ft,

POPULAR MECHANICS ® MAY |585

Seallng a blacktop driveway regularly protects It from weather and wear, Hulm
and cracks should be patched and allowed to cure beforé the sealer is applied.

Patch potholes such as this caved-in chip-
munk tunnel (top] with asphalt patch In a

bag. Tamp the asphait patch with a shop-
made tamper to compact It. Patch cracks &
In. wide or jess wllh a liguld filler [above).

Eliminate ur stri sweeping some

You can mix fine sand with standard
tar base sealer to give it body. However,
the surface will take on a salt-and-
pepper appearance as the sealer wears.

The outside temperature should be at
least 60° F. when you apply sealer. The
drive must also be prepared before
application. Cut away grass that grows
over the edges so the sealer can cover
them. Sweep the drive clean, concen-
trating on dished areas where rain-
water and dirt collect. Hose the drive.

Look for water beads on the surface
that indicate oil or gasoline. Remove
softened material from these spots and
replace it with blacktop patch. You can

work around the patch when you apply
sealer to give the spots time to cure. If
there is no softening, use strong deter-
gent or trisodium phosphate and hot
water to scrub away oil or gas residue.
Rinse the area well.

If you use the more expensive asphalt
sealer, make sure the pavement is dry
before beginning the application. If you
use tar-base sealer, keep the pavement
damp. Spread all sealers as thinly as
possible using a squeagee and then a
brush. Two thin coats are better than a
heavy one. You should be able to walk
on the drive after 12 hours and drive on
it after 48 hours—William Beyer

83




William Tecumseh Sherman
BISHOP

Announcing

THE NATIONAL HISTORICAL SOCIETY

CIVIL WAR CHESS SET

=%

Richly detailed portrait sculptures of great American heroes
—in solid pewter, solid brass and fine enamels.
An heirloom chess set to be enjoyed for generations.
Created by the world-famous craftsmen of The Franklin Mint.

General in Chief
Ulysses 5. Grant
KING

Available only by direct subscription,

Issuwe Price:
317.50 per sculptured chess piece.

Limit: One complete set per subscriber.

Please enter your subscription
by May 31, 1985,

The National Historical Society Civil War
Chess Set is a dramatic and fascinating
tribute to the herces of both North and
South. For the playing pieces include
richly-detailed 3-dimensional porfrait
sculptures of the great Generals on both
sides, as well as enlisted men.

Each figure will be captured for the ages
in solid pewter, then set atop a solid brass
pedestal base encircled by a richly colored
enamel band —blue for the Union, gray
for the Confederacy. And every nuance of
facial expression, uniform and weaponry
—right down to buttons, braiding, sabers
and carbines—will be depicted with un-
compromising accuracy.

The result is a work that will bring last-
ing pleasure to chess enthusiasts, history

This handsome pewter-finished chessboard and ftted
presentation case will be provided as parl of the set.

buffs, collectors of military miniatures—
anyone who appreciates our nation's heri-
tage. A work of heirloom guality, certain
to evoke admiration and envy from all who
see it dramatically displayed in your living
room, den or office.

Crafted for the Society by The Franklin
Mint, each figure is scaled to suit the role
assigned to it in the game of chess. The
chessmen will be issued at the attrac-
tive price of $17.50 each. The handsome
pewter-finished playing board, the fitted
protective case, a Certificate of Authen-
ticity and specially written reference mate-
rials will be provided at no added cost.

As a subscriber, you will receive two
sculptured pieces every ofher month. You
will, however, be billed for only one chess-
man at a time—a total of just $17.50 per
month, In addition, you will be given the
option to complete your set even earlier—
but will be under no obligation to do so.

No advance payment is required. But
please note that the accompanying appli-
cation is dated and should be mailed no
later than May 31, 1985.

s A e A

Major General

JE.B. Stuart
KNIGHT
General in Chief
Robert E. Lee
KING
R ]
—————— SUBSCRIPTION APPLICATION =======

Please mail by May 31, 1985,

The Mational Historical Society
&/o The Franklin Mint
Franklin Center, Pennsyhvania 19041
Please enter my subscription for The National
Historical Society Civil War Chess Set, consist-
ing of 32 chessmen.

| need send no money now. 1 will receive
two new playing pieces every olher month,
but will b billed for just one piece at a time —
$17.50" per month —beginning when my first
shipment is ready to be sent. | will receive the
fitted presentation case and pewter-finited
chess board al no additional charge.

*Fiuz mp ol sl dar gnd £330
per chermman for chipning and hadfing,

Signature

BLlL AFFUCATICNE ARE SUBEET TE AGEEFTANCE

Mr./Mrs. / Miss.

ELEANE EEET CLEAELT

Address..
City =

State, Zip- =
Limit: Ome set per subscriber.

Canadian residents will be billed 549 (Cdn. §)
for each shipment of two chess pieces, pavable
in two egual monthly installments, with the
first payment due prior to shipment, 3




HINTS
FROM
READERS

Wheel cutter

Small wooden wheels for toys, includ-
ing the contours of the tire and hub, can
be cut on a drill press with a reground
spade bit

The cutting edge of the 1'/in. bit
shown here was shaped using small
grinding wheels in a high-speed dnll. A
drawing of the desired shape was used
as a guide during grinding. Maintain the
same bevel as on the original cutting
edge of the bit. To reduce vibration
while cutting the wheels, cut off 2 in. of
the spade bit shank.

Use straight-grained hardwood '/

Toy wheels up to 1'; in. dia. can be cut with
bit. Cutting edge of bit is shaped with
small grinding wheels held in a drill.

in. thicker than the wheel hub. Clamp
the workpiece to the drill press table
and cut from one side until all parts of
the wheel are outlined. Then twrm the
piece over, clamp. and bore in the same
center hole until the bit completes all
but s in. of the cut. Now, using a sharp
knife. cut the wheel free from the
hardwood stock and sand the tire edge
smooth.

Any size small wheel up to 1'/: in.
dia. can be made using this method.
Spade bits range in price up 10 $4. The
small grinding stones, which come in
various shapes and sizes, will cost ap-
proximately $3 each. Both bits and
grindstones are available at most hard-
ware stores.—HRobert Tupper
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Electroplate]l Tan hl.‘-la! Mk p;p.rl Spin metall Rewind
motors] You canl At & low cost] Learn stearm sngine :l-:En
locksmithing, hydraulics, blacksmithing, and mﬁlﬁ
tract power from comman aulo aiternatons.
Design crystal redice! Msks chesssl Explosives! Butld
maching
e Thg, 3 i ksthe, milling machine, shaper, drill
"o pross, sheet metal brake and more from scrap materials! Com-
plete plana, instructions & photos! Rare. rare, raee infol
¥ou'll be amazed &t the you’ll be sbia to do with your
;¥ own two hands using technical secrets you'll discover in
= .y Lndsay's Technical Books catalog. Imagine the pride of laam-

ing @ nw skilll iImgrass your friends! Gat a batier job! Or just
have fun.

Write for a catalog! -’

Wirite for your parsonal copy of Lindsay's |
Technical Books catalog. This is NOT a ook "4
club, Buy what you want, when you want. No
obligation, You get fast service, reasonable

- >

Leam hﬂw you can I:um BN nld p.lll and a
bloweer inte 8 powerful furnace that can mealt
sluminum cans and scrap. pat metal, and
brass. We bult one for about $100 Uses
grocery store charcoal fusl, Build » complets
{oundry. Pour custom castings! 1t°s sasy and
relativaly safe, Cost works of ar, machine

parts, or items for salel Write for & catalog m‘uhnd '1_. :}E & Canada |
today| #3.00 forsign airmall) m covar fast lingl elass
pmllg- and handling. Send a dollar and sea

lor yoursall. Write today!

Rediscover
“l.ﬂit Tech I'Iﬂlﬂg'f"l

Fow peopis know that metal can
with ordinary charcoal, m{ it hae basn done
for the Iast 6,000 years! Wa'll shaw you how,
and & whols ot mare! Malting mlhlii:t‘lm
of dogens of interesting and usetul skills you'll

iann.
Rediscover

r I S .
Lindsay Publications

I Box 12-XL BRADLEY IL 60915-0012
nawar asan i bookstores! Rediscover “'lost

) Send o cutulog! Fve snclosed §1.00 US & CAN (£2.00 forsigni
M
In,..
Cay
technobogy ! Wiite today)
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YOU CAN EARN UP TO THAT AMOUNT

Sharpen Saws...

.ALL Garden and shop tools

for home and industry
Get In On The Profits!

'fes there's pienty of business waiting
for the man who can professionally
sharpen saws and all types of edge-
cutting tools. SHARP-All does them all,
and at big profit for you. No inventory is
involved . . . no selling. You earn a

low-tech™ craftemanship that
died out decades ago. You don’t nesd aapen-
wive tools. Use your hends. your hesd. kow
cost materials, and our sacrets instesd. You'll
ba doing things you never thought possiblal
Send for a catslog and discover pepe after
page of rare Chow-1o°" publications almost

THI' Own
Business!
Earn Extra
Income
Right At
Home.

axperian B
the desire 1o g ad
Manual gives clear, step-n- stap instructio I
how to sharpan each tool, whare 10 gl 'Ihll b
trade’. And Sharp-All does the kind ol precision job
g after time

brings cusiomas back b e
Thare are NO tranchise fiss of any wind. 'Iﬂ'lﬂllamrp i
wre the bosd . . YOU mat the hours you want o el .

pul tha profita iﬂ YOUR pockel.

year-round Cash income and make 90¢

rofit oul of every dollar you take in.

rk sparetime hours or fulltime right at
home. and no expenence IS neaded.

Send TODAY for details of our
30-Day FREE Irlal lllw

FREE Toee_is A0 OBLGATION snd_NO SALESMAN Wl
BODKLET! § @iy oss0 FiELo BLoG. cou
Send for i KANSAS CITY, MO. 84111
our co 1 ¥ES, pieass send me the FREE bookial "'Lifetrme
y Py Security” and full details on your 30-Day Free Tris
I Ottes. | undersiand there 15 No Obligation and that
| %o Saksman will call on me. 1
If coupon hay been removed, jund cend @ @
de'-ll-lln-l'-lnrldlﬂ'ﬂlur : MAME p— e — :
TR, FOLEY-BELSAW CO. ADORESS -
B0450 FIELD BLDG. CiTY STATE [l
KANMSAS CITY. MO. 84111 e S ————————— e ———
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Hl PM OWNERS REPORT:

PONTIAC

GRAND AM

v

S S e o

Owners praise Its style
and performance but find
the interior awkward.

BY MICHAEL LAMM
West Coast Editor

Greal looking car, and basically a
good one, but lots of little things.
That, in a nutshell, sums up Pontiac's
new Grand Am as owners see it.

First to the little things: A do-it-
yourself Ohio fireman said, "The oil
fiter's a real bear to get at." And a
grumpy New Jersey police lisutenant
snapped, "What a stupid place to put
the ashtray! I just burned a hole in my
$£350 coat.”

The power-window switch location,
also on the console, came in for criticism
from 16.1 percent of our respondents. A
North Carolina housewife suggested,
“"Relocate the electric window controls
to the door. I cannot get at them with

Bb

MISSISSIPR COMPUTER
PROGRAMMER

MEW JERSEY MANAGER

RHODE ISLAND CIVIL SERVAMNT

—MINNESOITA SUPERVISOR
"Can’t see the heater controls

at night”
—WISCONSIN ACCOUNTANT

" Get rid of that goofy
speedometer.”
—MARYLAND TRAVEL ADVISOR

the armrest folded down and cannot see
themn at night."

A Wisconsin accountant went on to
mention a problem brought up by 7.2

E——— e -

Grand Am styling won owver most buyers.
Less than 10 percent ordered 125-hp Vé, but
some four-cylinder buyers wish they had.

A NATIONWIDE SURVEY
BASED ON 820,211
OWNER-DRIVEN MILES

percent of the owners we surveyed:
“The [optional] digital instruments
(Flgase turn to page BS)
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Many people live and die and never know how much power is
locked deep inside their brains. THEY'RE LOSERS. YOU CAN BE A WINNER.

How Much Do You Know About
Subliminal Stimulation?

Read This Notice and You’ll See How It Can Change Your Life.

Take fifteen seconds to read and answer three questions:

1.

Why do 95 of 100 people who diet and Ennll)r get their weight down
ultimately put most of the weight back on?

Why can’t most pe
hrams have plenty

le remember names and phone numbers? Their
capacity.

3. bis

th do peo ancFIe who should be self-confident in
sex lose confidence for no good reason?

Subliminal Problem-Solvers
Can Stay With You r—
and You Can * " Them

Fat people think of themselves as fat. Those
with poor memories think no one can remember
:elf-mnﬁr.lﬂme ” ad of

give up inste improving.

Some folks spend many hundreds of dollars
undergoing hypnosis to solve the lems
they don't (and can’t) have the willpower to
handle. Hypnosis alone is short range. Soon
most of these people slip back.

That's where Subliminal Stimularion has
challenged the established opinions of
pm:mncut ﬁ;rcholuglsu

inal Stimulation re-direct
hunger pangs 5o they actually disappear?
Many who once were skeptical say it can.

Can Subh‘mlirmi Sﬁﬁﬁm g,ivg ﬁ
superior mental stren wers! As
lhlE:e who have tried it. i

Can Subliminal Stimulation add sexual
confidence that shows up in performance?
Many satisfied husbands and wives say it can.
What it Is and How i Works

Scientists only now are beginning to
understand and appreciate the power 1::15 the
human mind.

Through advanced electronics, we can
embed me s in the pleasant sound of
ocean waves, Your conscious mind probably
can’thear them, but your subconscious does.
You don't have to sit and listen, or even pay
particular attention.

The messages are locked in your brain.
Your own mind obeys its own commands.
You gain confidence because you tell yourself
you're confident. You lose weight because
your brain says you don't want to eat.

You guickiy can train your mind so you'll
fall asleep quicker deeper; be more

assertive; unleash more mental energy; worry
less; and solve personal prcblcm:{g: list of
cassette topics, below).

It's fun, it's harmless, it's the new way to
learn without work. You'll be among the first
to benefit from Subliminal Stimulation—the
self-help technique of tomorrow,

Subliminal on Casseties—
Play Them, Loan to a Friend,
Usa Them Over and Over nfo
Refresh and Rebulld Mental Strength
Lhis is 8 completely natural leaming technique.
o one but 15 involved, although couples
often playth:yrr;ﬂm her. You don't have tolearn
anything special, do anything special . .
tapes; vour own brain does it all.
® Each beneficial message is embedded within
the pleasant sound of ocean waves— a soothing
ba:mnd to whatever you may be da:ng,
your regular activities, You' i] ‘hear”
the message even without realizin
® These are standard audio casseties,
at home, in your car, anywhere,
® No surprises. The introduction on each
tape lets you know the exact wording of the
subliminal m.tsa.zlg,t
# On the reverse side of each tape is a separate,
audible hypnotic session. Play this relaxing
'r‘iﬁnfmumm tape as you go Lo sleep at
L

.Justplay

ay them

READ THIS ABSOLUTE
MONEY-BACK GUARANTEE

K.eep and use any tapes for two full months. !

= If at any time during this trial period you §
i decide you don't what them or they aren't 588
2 working for you, send them back and we'll
e refund every cent you paid. We'll even add 82
g 52 to pay tor shipping them back to us. §

= This guaraniee is absolute, and it’s here in B85
g writing as proof: the tapes will help add 1o 588
& vour peace of mind and personal happiness 88
5::;; oF e d:rn'runnt}ourrmney

SAVE!

SPECIAL INTRODUCTORY ©
(Order Before June 14, 1985)
® $5.00 eff every cassette
Regular price ...$14.95 each
Limited offer $9.95 each

L FIEIOHWTMIFDremhﬂuu

the speci
%ﬁEﬁmwMﬂsﬁm UTELY

Don't Wasie One More Day!
Pick The Subliminal Tapes You Want
{You can't lose with our Money-Back Guarantee)
and order by toll-free phone:
1-800-227-3800, sxtension 1445
or use the coupon below.
i You Have a VISA Or MasterCard

Call right now for immediate shipment, Ciperators
24 hours a day:
-3800, extension 1144

or indicate which Subliminal Stimulation

cassettes you wanl, each with our absolute two-
month Guarantee, and mail the Coupon with
pa or credit card information.

ElThI:mn.nl Stimulation Cassette Tapes are avail-
gble direct from Advanced L#lnun%dﬂtm Inc.,
71236-D Owensmouth Ave,, Dept. PMS55 Clnual
Park, CA 91303  ©j984 Advanced Leaming Sysiems, Inc.

D S ke
ot ali uctory price eac
Im;ﬂmmﬁﬂmrur!u&ﬂml , 5o il
I have indicaied four, I pay for only three; if [ have
Ml:ludnl,lht,lpljrfnrunlrlll.

O A1102 MEMORY IMPROVEMENT
OA104 PINPOINT CONCENTRATION
O A1314

O A1202
OA1412
O A1101
O A1214

OA130
O A1301
O A1508
0O A1317
O A1402

HIGH-ENERGY & ENTHUSIASM
SUCCESS NOW! Get Ahead Fast
SELF-ASSERTIVENESS
IMPROVING RELATIONSHIPS

O A1106
0 A1303

O A1203
O A1309
O A1105
O A1507
O 41304

UNUMITED MENTAL POWER
DYNAMIC SELF-CONFIDENCE:

DECISIVE

Stop Procrastinating!

WINNING SELF-IMAGE

RESTFUL SLEEP: No More Insomnla
SLIM THINKING

FREE YOURSELF FROM WORRY
THINK POSITIVE!

CREATIVE PROBLEM SOLVING
MORE ENJOYMENT IN SEX
ATTRACT LOVE/Make Contact
PANASONIC SLIMLINE
CASSETTE $39.95

0O A1320
O A1206
0O A1208
O A1304
O A1315
0 A1302
O At411
O A4
0O 900

| The reguiar price of soch cassette tope s
514, ‘n'numﬁﬁmeuch vnuﬂaeclulpdc:e
s $9.95 —If you order before June 1

SUBTOTAL
Colfomio mudents odd &% soles fax
POSTAGE & HANDUNG {Any size order) 2100
Crlsicho USA — add §1.00 por tarm (US Furnds)
DCosh DCheck DOvioney Orcer TOTAL
OVisA  DiMosterCord b, Dote
Cord Mumbear

MAME
ADDRESS _
CITy, STATE. ZIP
ol fo:
ADVANCED LEARNING INC.

72356-D Owensmouth Ave., Depl. PM55S
w-’ﬂl‘hﬂﬂm




You're in for flavor that’ as good as it can get.
At a price that can’t get any better. Dutch Treats:
About 52¢ a pack. Also available in economical cartons.

Regular, aromatic Pipe-Aroma and refreshing Menthol




OWNERS REPORT: GRAND AM

{Continuad from page 56)

aren’t adjustable for brightness without
turning on the headlights. In the day-
time, they're usually either too bright or
too dim.

Taking that a step further, several

drivers complained that at dusk the lit-
up instruments fooled them into think-
ing they'd tumed on their headlights
when they hadn’t. So the always-on
digital instruments can be a hazard as
well as an annoyance. The analog in-
struments share this problem.

Nor was a North Carolina salesman

alone in noting, ""When [ took delivery
of my car, the automatic transmission
leaked due to the pan bolts being tor-
qued too tight. The dealer replaced the
pan gasket under warranty.” Oil leaks
plagued 138 percent of those who
answered our survey, and another 13.8

{Pleasa turn to page 204}

SUMMARY OF 1985 PONTIAC GRAND AM OWNERS REPORTS*
Total miles driven B20.211 Economy IT8 Comfort opinion: Average 8.9
Comfort | 278 Fromt seats Poor ,..,. . ! 6.2

Average miles per gallon Riding qualitios 24.2 Expallent . B2. 7%

2.5-licer gasoline ohv Four {jonnc . 311 Mumbser of vehicles owned:
In town (EPA 26 mpg) 24.7 Specific dislikes: Avarage 5.7 This car cnly / 98 &5
On the highway (EPA Power windows unhandy 16.1% Poor. . 08 Two cars . 340
33 mpg) 31.1 Ashiray bocation .. B4 Rear seats Three cars 153
3.0-liter ohv V& No complaings ’ 2.4 Excellent . 29.5% Four or more cars 11.8
In town (EPA 20 mpg) 21.7 Instrument lights won't Gronod . B14
On the highway (EPA turn off T.4 Average 15.7
- " d 26 v . : Makos of other cars owned;
28 mpg) 26.5 Glovebax too small | . . '8 Poor 1.0 Chevrolet ) 33.6%
) L : Pontiac £H.5

Engine choices: What changes would you like? Had any mechanical trouble? Bord 250

2.5-1er gasoline ohv Mo changes 26 7%: Mo 8 4% Buick 14.8
Favuar " B0 3% Heposition power Yax &1 .6 . '
3.0-liter ohv V& 8.7 window switches 11.1 i . Didemohhe 108

Reposition ashiray [

Transmission choioes: [nstrumaent lighting Whe tﬂ’_ﬂ OF Srossae qe Wﬂl.'l]l_:l Yyou bary anocher Gl’a.l'l‘El i’l.{:l'l""
Three-speed automatic .. -94.7% control e 7.2 ile':““dl 1':: = Yas 59.7%
Five-spead manual 5.3 Larger console . . . . 38 iz L Mo 5.8

e Transmission 138 Mavbe a8
Bigger glowebox. . . 3.4 Witoes 178

Why did you choose this car? i EE R i
Seyling BEAY H rach did you pay? Front-end alignmant 5 Would you buy another Pomtiac?
Handling a2 Avarage $10.835 Yes BE. O
Price 18.6 Rarge $8,600-513.000 Drealer repairs satisfactary? Mo 5.0
Economy 18 6 e 7E.3% Maybe 28.1
Size 17.2 Workmanship opinson: o 2318

Excallent 40.8% Age distribution of owners:

Specific likes Good 468 Diealer service opinion: Uncer 29 yoars §1.8%
Styling TE.T% Avarage 248 Exrad|ant 32.9% 0-49 years 42.2
Handling 515 Poor 05 Gaood 509 S0-plus 16.3

*Fercentages might not equal 1003 dus to rounding or insufficient data

Thé Dry Look
holds today’s look

loday's hair skyles are neater,
shorter and more nofural. That's
THE DRY LOOK look. And THE
DRY LOOK h ol 12-hour
holding Tormuld S0 you can
keep that well-groomed look

all day — even it you have fine or
hair. THE DRY L

hair spray. It keeps today
looking good all day

The Dry Look.
12-hour holding power.




OUR SCHOLARSHIP
HELPS YOU BEGIN YOUR CAREER |
AS A LEADING ENGINEER.

An engineer
_J-l .'iun_l W a"';|h
ing that degree can be both |

-

I'he sche
rey wr-“- 5 of the a nt, but als
for books ar 1d S pp lies, and u
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Nuclear wastes are
lighting runways and
processing food. And
science is looking

for other safe uses

of atomic byproducts.

BY HARRY JAFFE

t was New Year's Eve and a howling
snowstorm brought everything to

a frozen halt in the town of Cen-

tral, Alaska. Even the volunteer fire

department couldn't dig its way
through the mounting piles of snow. A

tough break for Aners Bergssen, whose

home was burning to the ground. He
raced heroically around the property
trying to stop the fire, but pretty soon
the house was a heap of buming em-

ILLLASTRATION BY TOM FREEMAN

bers. Bergsson collapsed in the snow,
overcome by smoke and tormented by
pain from burns over most of his body.

Neighbors had come to Bergsson's
aid, and now they were radioing Fair-
banks for a medical evacuation vehicle.
WVisibility was zero and the town's run-
way had no electricity—it had gone out
in the storm. But the rescue plane from
Fairbanks, a Piper Cherokee, took off
anyway. The pilot knew that the run-

91




way glowed with experimental lights
powered by nuclear waste—tritium.
They would glow ewen through the
blizzard. If he could handle the winds
he could find the airport. Within a little
maore than an hour, the plane put down
in Central, a feat made possible only by
the tritium lamps. The lamps were
installed as part of an experiment to
find peaceful and safe uses for various
forms of nuclear waste.

Most experts agree that nuclear
waste is a pressing problem and a
primary pollutant of our time. After all,
it can remain lethal for 250,000 years.
It's piling up at nuclear reactors across
the country, but the government is
spending billions of dollars searching
for a safe method to get rid of it. In a
small corner of the Energy Department,
a corps of radioactive waste boosters is
finding beneficial uses for nuclear plant
byproducts. Government scientists
have found at least four ways to put
nuclear waste to work.

B The Air Force and Alaska are experi-
manting with salf-luminous runway
lights powered by tritium.

8 The Energy Department has fi-
nanced a pilot program using cesium to
sterilize sewage sludge.

B The Food and Drug Administration is
clearing the way for food processors to
irradiate fruit, vegetables and meat as a
means of preservation.

B Spaceflight engineers have relied on
radipactive strontium Lo power genera-
tors on spacecrafi, and other scientists
are researching ways to bring the tech-
nology down to earth.

Lights from radioactive sources are
the closest thing to magic lanterns since

the days of Merlin. Besides shining up
to 10 years without external power or
maintenance, they emit an unearthly
blue-green light that you might expect
to see around a witch’'s brew.,

The essential ingredient that powers
these self-luminous lights is tritium, a
form of hydrogen. In a concentrated
form, tritium is a component of hydro-
gen bombs, but in radioluminescent
lights, radicactive levels are harmless,
according to government scientists.

Radioluminescent (RL) lights have
been in use for at least 30 years in
buildings such as hospitals, which re-
quire constant, uninterrupted low-level
lighting. Even commercial airliners use
tritium RL exit lights for backup sys-
tems. While these early versions were
fine for indoor uses, producing light
equivalent to a 40-watt bulb, scientists
over the past five years have rede-
signed the lamps to come up with the
intensity levels for airfield lighting.

The new tritium lights work on simi-
lar principles as a television picture
tube. In a TV set, a high-voltage gun
aims an eleciron beam at the inside
surface of the picture tube, which is
coated with a phosphorescent chemical.
The electrons excite the phosphor and
cause the chemicals to light up.

With radioluminescent lights, tritium
gas or another radioactive substance,
such as krypton, provides the electrons.
Sealed inside a 10-inch-long tube, the
radioactive tritium gradually decays
and emits electrons which strike a phos-
phorescent zinc-sulfide coating on the
inside of the tuba. As in the television
example, the phosphor glows.

The runway lights were ready for

;¥

FOOD E

MTEY

Tentative federal ap-
proval has been given to
a food irradiation unit.
Boxed food passes

_ - through a concrete-

.~ protected maze and is
< hit with cesium 137
rays that act like X-rays
to kill microorganisms.
Sclentists say there's
no residual radiation.

< UNPROCESSED

TOM BY JEFF MANGIAT

ILLLSTRAT

demonstration in 1980, and one of the
first signs of interest came from rural

Alaska. In winter, when days are short
and scarce electricity comas from gen-
arators, air traffic is often the only
contact for remote villages. Bush pilots
flying in the afternoon darkness would
be guided by intuition or the headlights
of villagers’ cars. Last winter's rescue
proved the lamps are worthy of further
consideration

Another recent inguiry came from
Florida transportation officials who
want to see if radioactive lights can
solve the problems caused by high
water tables. Along the Alligator High-
way and in nearby airports, the salty
water corrodes wiring and the hghts
keep going out. The
Energy is negotiating with state offi
cials to begin a pilot project and install a
sat of tritium lights.

But what happens if a motorist rams
into a tritinm light? No problem, says
George Jensen, RL project manager
with the Energy Department's Pacific
Northwest Laboratory. “The light

Department of
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Rescue plane [top) lands in Central,
Alaska, thanks to tritium lights
shown above. Cutaway of the lamp
shows sheet-metal sheathing over
Styrofoam protective layer. Seven
tubes filled with tritium provide per-
petual light. Tubes are sealed Pyrex.

Anather tritium dewvice. the three-
tube light wand |below] would be
used to light Florida highways. The
sealed Pyrex tubes are capped by
silicone rubber tubing and set Inside
a polycarbonate wand. The wand, In
turn, Is sealed with Styrofoam.




BOATING 85

SMALL BOATS

WITH BIG-BOAT IDEAS

There’s more variety, more features and
a lot more specialization in this year’s

crop of small boats.
BY FRANK SARGEANT

the Year of Specialization for small-boat
manufacturers. So, while you'll find a
bass boat that could very well be the
ultimate small fishing machine, it won't
be wvery comfortable for your family
cruise. And, while you'll find small
boats with high-performance hulls ca-
pable of ripping through the water at
kidney-pounding speeds, they won't be
very practical for a day of fishing.

So, this is the year you'll really have
to make up your mind if you're in the
market for a new boat. What do you
really want?

On the other hand, most of the boat
manufacturers are adding features to
their smaller 16- w0 22-foot boats that
were once found only on larger models.
Items like full bow rails, live bait boxes,
cuddy cabins and lwourious fully color-
keyed upholstery and carpeting were
once the domain of big 30-foot-and-
- over boats. Now, you'll find such ameni-
 tie smaller boats as well,

‘ou can thank the marketing depart-

i of all the boat manufacturers
want to make sure they have
‘spmething in their line to appeal to you.
Bass boats continue their evolution

into the most convenient fishing ma-
chines ever. Big., safe fiberglass hulls
like the Ranger 392, a 20-footer, contin-
ue to dominate the field with their good
looks, comfort and speed.

Aluminum hulls, such as the new
bass boats from Grumman, are also
becoming more popular. The firm offers
four semi-V models up to 18 feet long,
in addition to their full line of runabouts
on deep-V hulls. All of the boats are
exceptionally light and provide excel-

lent performance with mid-range out-
boards. OQur own project boat (see PM's
Water Sportster. page 80, Feb. "'B5) is
based on the Grumman Skidaddie.
Aluminum boats are also beginning
to appear on the saltwater scene and on
the Great Lakes. The Mariner 220V
from Starcraft is a good-looking 22-foot
center console with a full V-bottom to
flatten tough seas and more than
enough freeboard to keep spray out of

- e “_
Bayliner's package boats include boat. motor and trailer, all
hooked up. wired. and ready to put in the water and run.

num hull Grumman

PM's Water Sportster

boat is based on a 16-foot alumi-
idaddie. Power is by a 75-hp Mariner.




Chaparral's Ilm'.' of Fish
runabouts offers high p-r!'mn“n’nm
good looks and sterndrive power.

Achilles SR-140 is an h'lllmblewlmarlig'ld hull for a more com-
fortable ride. Boat moves out even with a small outboard.

The new Huhhl'mrsum hlheplrl'm:rlh'rl!'v!l
mmﬂmﬁmmﬂukad‘w\fﬁpﬂm

The 22 Wall-Through from Boston Whaler allows easy accessto  Sea Ray's Seville snrl!s packs ll.u:l.lry and blq' boat ameni-
bow for fishing. Cuddy cabin provides weather protection. ties into smaller packages ranging from I0 to 24 feet.




Color pictures can fade, but careful handling and new
materials help your photographic memories last longer.

BY STEPHEN A. BOOTH, Electronics Editor

loudless skies blessed your wedding day, the

maid of honor wore frosty pink and carried

white rose buds. Yet the photograph above

your mantle depicts a haze-veiled afternoon, and the

maid's gown nearly matches her bouquet. As you flip

further back through the years, the grass seemed

greener than your graduation picture shows, and
mom's dress, you recall, was royal blue, not violet.

Your recollections probably are correct. Though
memory can deceive and even fade over time, so too
can color photos that haven't been stored and dis-
played with special care.

It's sad but true. Those color prints and slides we
create as permanent records for posterity are as
vulnerable to the ravages of time and chance as life
itself. Animal, vegetable or mineral—dyes fade. This
unpleasant fact shouldn't come as shocking news.
Kodak's packaging, for example, has carried a promi-
nent disclaimer regarding color-dye instability for
nearly 50 years. No such disclaimer is needed for
black-and-white photos, which have no dyes to fade.

b

Should you give up your current photo collection for
lost, or resolve never to spend another dime on color
photography? No. You can extend a color photo's
longevity indefinitely with careful storage and display
methods. There's hope even for prints, slides and
negatives that already have begun to deteriorate.

Additionally, the latast films and printing papers
now coming on the market have improved color
stability compared to their predecessors. And once
you understand the causes of color fading and can
ralate these to your household’s environment and
display requirements, you'll be able to judge whether
to invest in very complex and expensive processing
techniques that can bestow virtual immortality on that
very special photograph.

Before we discuss the causes and prevention of
color fading, let's describe what it is. As the experts
explain it, fading—like beauty—is in the eye of the
beholder. Each of us has different expectations, or
levels of quality acceptance. For some, the subject or
event captured in the photograph is more important

POPULAR MECHANICS & pAAY |985
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Anatomy Of A Color Print

Color prints are
composed of yellow,
cyan [blue] and
magenta [red] dye
layers as shown at
far left. They are
combined In varying
proportions to

torm a full-coler
Image. [Photos In a
magazine also have
a black ink layer.
needed for contrast.)
Section of photo

at left slmulates
extreme fading
when one dye

in a color print
deterlorates faster
than the others.
Usually. cyan fades
fastest. leaving
magenta and yellow.
as seen here.

than the colors, or even the sharpness of focus.
What's acceptable? Minute losses of color density
that can be measured in a lab might evade an
untrained eye. Even greater losses often pass unde-
tected unless the photo is compared against an
unaltered copy of the original. One thing is certain.
Balanced fading, where all colors suffer equal losses

in relation to one another, is less noticeable than
unbalanced fading, where one color deteriorates to a
greater extent than the others. It's also less objection-
able. Here's why:

All color photographs contain three dye layers—
cyan, magenta and yellow. These correspond to the
primary colors of light—red, green and blue—which

Open display caused fading and yellowing of the [
mrmmm%'s% -guThenepr;!tprrﬁn'rI'm
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ﬂmmftﬁtmluhatrx: but some loss of contrast from
the original shide. Original was stored without precautions.
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may be combined to form any of the many subtle tones
and shades in the visible color spectrum.

Balanced fading is a matter of color quantity. There
might be less overall color in the picture than original-
ly, but what colors do remain are in natural proportion
to one another. If a red swimsuit has lost some color
depth, so has the suntan it adormns, and so has the
green surf and blue sky that silhouette it. Though
somewhat washed out, each visual element retains a
clue to its original color value,

The invisible enemy
It's no secret that color photos will fade from
exposure to light. But they'll also deteriorate in the
dark from the effects of heat, humidity and airborne
chemical fumes. This means a hot attic, damp base-
ment or, for that matter, a garage isn't the ideal place
to store photos.
These conditions affect color prints, negatives,
glides and instant prints of the Folaroid type, though
in different ways. For example,

Unbalanced fading, by compari-
son, is a matter of color quality. If
one of the three dye layers deterio-
rates before the others, it will affect
all the tonal combinations in which
it plays a part. This can result in a
blue sky gone violet, or lush green

Colors can fade even when
prints are stored in the
dark. Heat, humidity and
airborne fumes will do it

whereas fading under light will
cause losses in both color density
and contrast (sharpness), dark fad-
ing consists mostly of contrast
losses.

Even if you've got an ideal stor-
age location, the materials in which

foliage that appears brown from
drought. Quite simply, one or more elements in a
picture appear unnatural.

Technically speaking, yellow dye is the first to go.
Physiologically, losses of cyan and magenta are more
apparent to the eye. Emotionally, people are most
sensitive to the fidelity of flesh tones in a photograph.
So, a color shift in this critical area is what usually
raises the temperature most. The latest photographic
films and papers available tout color-balanced stabil-
ity as one of their virtues.

you store your photos can hasten
fading. Cardboard boxes, certain types of envelopes
and album papers, adhesives used to affix the prints
and the so-called protective overlays and lacquers that
cover them might contain chemicals that react harm-
fully with color dyes. Finally, an area over which you
have little control, but which can affect dye stability, is
the quality of film development and picture process-
ing.
Light, especially natural and fluorescent, contains
ultraviolet radiation which can break down color dyes

Save Photos
Electronically

to deep-freeze your
photos for posterity’s
sake, but have instant viewing
access for yoursalf? It's easy to
put your slides and prints in a
“yideo album’ for viewing on
TV. If you've got a videocas-
serte recorder and access to &
videocamera, all you'll need to
get is an accessory called a
toleslide conwverter or nega-
tive-positive adaptor.

These devices attach to your

videocamera’'s lens. At the
business end is a receptacie
for your slides. You simply aim
the camera at a light source,
focus until the photo's image is

clear on your TV screen (or camera's
viewfinder), then put your VCR into
the record mode for the desired
length of time, If your videocamera
has a polarity reversal switch, you'll
b ableto run print negatives through
the converter’adaptor and get posi-
tive images with natural colors on

able you to add special effects, and you can
dub a soundtrack on the tape if you wish.

What does the electronic fiture hold?
Before long, you'll be able to shoot photos on
a small magnetic disk, display and crop them
on your TV and make prints right at home.
Japan's Hitachi plans to market this filmless

won't be far behind. The camera part of take pictures on
these prototype electronic systems operates mﬂcdﬁn[nﬂﬂmwﬂn
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over time. The most vulnerable ob-
ject is the displayed color print.
MNegatives and slides needlessly ex-
posed to ultraviolet bombardment
will bleach, too. Instant prints suffer
badly from light. But because their
dve structure is different from con-
ventional prints, they have better
color stability under dark storage
conditions.

Heat and humidity, in light or
dark, will accelerate the otherwise
natural aging process dyes under-
go—more so if chemical fumes are
present. High humidity, moreover,
may breed mold or mildew. Gener-
ally speaking, a warm, dry storage
location is better than a warm,
damp one or even a cool, damp one.

Chemical gases and fumes car-
ried in the air are the toughest photo
destroyers to dodge. These include
not only intruders from outside,
such as industrial and auto emis-
sions, but homegrown forms of pol-
lution from gas stoves, paints,
wood-finishing compounds, sol-
vents, cleaning solutions, mildew
inhibitors, insecticides including
mothballs, and even foam-in-place
wall insulation. These pollutants af-
fect otherwise-stable black-and-
white photos, too.

For long-term storage, perhaps

{Please turm to page 217)
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There's hope for faded slides and
negatives. Above left Is a print from
a faded Ektachrome slide before
reconstitution [right| of original
color balance through a Kodak
technique. Heavy magenta cast
below [right] shows the effects of
heat on a 17-year-old negative,
mation of inal color
ba , keyed to tones, was
achleved hyumt::!rk's Zoref Cm?:r Labs.
Pu left)] was n on magnet
l:lull:cpgtlltn tachi’s electronic
camera. Thermal dye transfer print
has near-phot Ic resolution, but
little Inng-terr:grﬁmq.




Baron Von S.lnknf:en‘{ahuupwn one of

few one-man entries

Atroyclous Horse and School of Mudsharks

Below, The Force uses clever retractabile
floats to give it amphibious operation.

n ‘84 event. At right,
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: battle neck and neck up steep hillclimb.
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You have to be crazy to
f enter, lucky to finish, and
} the winners get little—

I but oh, what fun!

0
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! Photos by Michael Lichter
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Thmr names sound like rock groups:
Celestial Transport, Sick Humor,
Buzz Bombers, Rotten to the Core,
School of Mudsharks, Homy Toads.
Actually, they're contestants in one of
the wildest, wackiest off-road rallies
ever conceived. Early this month, they
and many others like them will descend
on the normally sane and gquiet city of
Boulder, Colo., bringing with them an
odd assortment of wehicular contrap-
tions as outlandish as their names.
This strange annual frolic, now in its
sixth season, is aptly called the Kinetic
Sculprure Challenge, reflecting the fact
that its participants look more like sur-
realist art creations than serious racing
machines. What sets them apart from
more practical forms of transportation
is that they are propelled solely by
human power, engines being outlawed.
The “conveyances,” as they are
quaintly referred to, must be both road-
able and seaworthy and are cobbled up
from bicycle parts, barrels, inner tubes,

Huge 1,500-pound Atroycious Horse
|abowe | needs help from pushers in shallow
water, Hormy Toads (left] had rough going
In mud, but to finish third.

Potentlal Motion [below) s paddied to
win.

erd Wac ies: Race
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old bathtubs—anything that will roll or
float and hopefully do both. Those
shown here are from last year's race.
The upcoming competition will bring
out many of the same entries, back for
another try, along with a fresh crop of
challengers eager 1o outdo their prede-
cessors in new heights of inventive
NoNSense.

What they'll be up against is a seven-
mile, serpentine obstacle course (see
map) that includes three separate water
legs across Boulder Reservoir, narrow
trails through tall grass, a steep hill-
climb, and a perilous trek over vehicle-
trapping mud flats ankle deep in muck.
The mad scramble that resuits has been
described as a cross between the Indy
500 and the Woodstock rock festival
held in the La Brea tar pits of California.

The rules are simple. In addition to
being muscle-driven, all entries must
have functioning brakes, as much for
the protection of innocent bystanders as
for their own sa.fat\r Beyond this, virtu-

sbu W s = . i b
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ally anything goes. Most rigs are de-
signed around some form of bicycle
drive, using a combination of pedal
power on the land legs and paddle
power on the water legs. Some look like
old-fashioned sternwhealers with ped-
al-driven paddle wheels. Others have
clever retractable pontoons that can be
raised or lowered as the

course dictates. e .

Many are elaborate affairs costing as
much as $2,000 to $3,000 to build and
weighing several hundred pounds. One
of last year's more ambitious efforts, a
huge replica of the mythical Trojan
Hoerse called the Atroycious Horse, used
two 20-foot canoes for floats combinad
with wheels and bicycle drives and

W‘imin team, The Kowasakl Kops and
Kons | | pedaled to victory In record
one hour, 10 minutes. Celestial Transport
[left) looked Imposing at start, but fell

apart, dunking teammates. Below, disabled
entry is gamely walked across finish line.

o
T nee g sy
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weighad 1,500 pounds. It did well on
water, but met its nemesis in mud.

FPushing is legal, but is somewhat
discouraged by the stipulation that no
team can have more pushers than it has

riders and no more riders than its
conveyance will physically carry with-
out collapsing or sinking. Since extra
manpower can often spell the differ-
ence between victory and defeat, this
provision tends to spawn enormous
monstrosities accommodating as many
as a dozen crewmembers. Lest this
be carried too far, the rules also

\ contain an ominous warming that
\ any entry so overloaded it ap-

' pears to be in danger of sinking

I will run the risk of being res-

o cued—sufficient grounds for in-
. stant disqualification.
‘The Kinetic Sculpture Challenge is
(Plaase turm o page 220)

»

Ima?lnatlve design didn’t help this glant
snail creation. Like many other [li-fated
entries, it came to grief on a mud bank.
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With oriental subtlety, Japan is unveiling
future technology at its $250 million Expo.

BY DENNIS ESKOW, Science Editor; Photos by Brian Wolff

y hand trembled as | reached for the dashbhoard
M shifter of the train that literally rides on air. |
pushed it to the first stage and the 12-ton car rose
slightly off the track, perhaps less than an inch. Another
push on the shifter and we floated off—me, the untenshu
{motorman) and 40 passengers who didn't know | was the
driver. Silently. smoothly, we glided away. following the
track to the terminal; a little over 1,000 feet away.

“Be ready,” the untanshu grunted from his seat behind
me. “Okay, now push again...we go down.” | pulled back on
the lever and we glided smoothly into the terminal, setting
down as lightly as rice paper on the track. Here | was,
almost at the end of my visit to Expo "85, Japan's version of
a World's Fair, and | had become the first American to
operate the Japan Air Lines maglev train.

Maglev, like many of the other 45 main exhibits at Expo
‘85, is Japan's subtle statement to the world. The fair,
located about 25 miles from downtown Tokyo, is a quarter-
billion-dollar wonder that will be transformed
into a new Science City in the town of =
Tsukuba (pronounced skooba). "When the fair =g

Tsukuba I3 25 miles
north of Tokyo.
Current bullet train.
commuter traln and
EXpressway routes
between Tokyo, Expo
‘85 and the airport
are showrn at left. A
maglev train |right)
from the alrport to
Tokyo will cut to
20 minutes a trip
that currently takes
autos anywhere from
1% to 3 hours.
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# Main Exhibit area includes futuristic

diih of mo construction. All

. will be totally dismantled during a brief
_30-day period following the closing of
Expo "85 earty next fall.

& Japan Alr Lires’ HSST
traln runs on a cushion
of air just above the track.
The electrified track has

a magnetic fieid it
charged to that of I:fppm:l{r
attached to the traln. An
amplifier bullt Into the
car's undercarrlage creates
magnetic pulses to mowve car.




£
or TV screen s 65 fi.
high and 110 f.
wide. It's made up
of 6,300 units, each
containing 24 fiber-

optic light-emitting
cells [inset).

is over, all the buildings you see will come down in one
month and you will see research buildings in their place,”
said Katsuichi ITkawa, commissioner general of Expo "85.
“We already are talking with some 20 high-tech companies
about setting up their research sites hare.”

Unlike the last two World's Fairs held in America—in
Enoxville, Tenn., and New Orleans—Tsukuba opened in
March with few expectations for its financial success and
little fanfare about its technologies. The organizers hope to
accomplish three things with Expo:

First, they want to show the world where Japanese
technology is heading. Second, they intend to transform
Tsukuba into a major research center. And last, they hope to
draw about 20 million Japanese visitors and some 2 million
foreigners to the fair before it closes this fall.

Judging from the array of exhibits, the first point is well
established. Maglev, for instance, is no longer a drawing-
board dream of the future. With its High Speed Systems of
Transport (HSST) car on display, Japan Air Lines is giving
Expo visitors a preview of things to come in the 1990s.

“By then, we hope to have an H55T
running from Narita Airport into central
Tokyo,” said Morris Simoncelli, JAL's
American spokesman. Currently, the
bus or auto ride from Narita to Tokyo
runs anywhere from 90 minutes to
three hours, depending on traffic condi-
tions. When maglev trains begin opera-
tions, it will take under 20 minutes.

The advantage of maglev trains is the
fact that they levitate and ride above
rather than on the track (see Coming:
The Fastest Train In The West, page 80,
Nov. "83). This allows them to move at
demonstrated speeds well over 150
mph while drawing no more power
than an ordinary subway train.

The model being shown at Expo ‘85  « Learning with laughter: In the Expa’s Children's Park,

14

num alloy spars. The car travels above an electrified track
shaped like an upside-down U. Extending across the bottom
of the car is an amplifier that carries electric pulses to a U-
shaped superconducting magnet. The train’s linear induc-
tion motor provides power for the pulses,

The train’s magnet is oppositely charged from the rail so
that the maglev car rides above the rail. As the amplifier is
pulsed on and off, the changes in magnetism push the train
on its course.

The technology has been in development since the 1970s
and now appears ready for everyday use. The last obstacles
in the way of an airport-to-city system include smooth track
switching and easy braking at high speeds. The Japanese
believe these will be solved within the next five years.

The JAL maglev takes you from a spot near the Expo
entrance 1o a back gate area. From there, you can walk the
250-acre park easily in one day. From the outside view,
Expo is an update of Disney’'s Epcot Center in Orlando, Fla.
You have to get behind the scenes to get the full impact of
the hottest technologies.

can stroll across a rellef
is an aluminum shell sitting on alumi- map of the world, or they can amuse themselves by with sclentific gadgets.
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Sony dazzles visitors with its 65-foot-tall, 110-foot-wide
JumbaTRON color TV screen. It's stunningly sharp and the
colors are true to life. You might think it's nothing but an
overgrown TV set. But in the panel behind the big screen
sits the future of video technology.

Instead of building a mammoth vacuum tube—which
would have been impossible—or using a system of light-
emitting diodes, which would have produced a faint picture,
Sony created a new technology for JumboTRON. The screen
is composed of 6,300 units, each containing 24 three-color
light-emitting cells. Each is connected by fiberoptic cable to
& computer station beneath the screen.

By plugging thousands of cells into a central computer,
yet giving each one an individual output line, the Jumbo-
TRON screen can produce hundreds of

4 ;
._l-'ll 3 F-'

i T
Workers put final touches on musical water fountain outside
main pavilion. Inside the Fuyo Robot Theater, producer Shuichi
Kanno (left] sits atop one of his buggles to be driven by robots.

v Fanuc Man is an
B-ft.-tall robot
whaose steel and
Servo-motor make-

up prowvides great
mengtll‘:l and dex-
terity. Fanuc man
lifts over 200

and bullds

11-in.-high ;PIH_*!:HE

few minutes. This is the shadow of a factory to come, where
the robot assembles, packs and loads merchandise,

In the computer field, Expo is featuring an “intelligent”
system that can transiate Japanese and English conversa-
tions. The software is designed to translate the most
difficult idiomatic expressions by first searching for the
literal meaning of the words in the sentence, then testing for
the logic of the word order, then matching illogically
ordered words with a lexicon of cliches and idioms.

"The Japanese word for delicious is umai and the word
for hand is teh,” explained Hiroaki Eguchi, a researcher for
Fujitsu. “If the computer reads a sentence that calls
something an umai teh, it recognizes that delicious hand
makes no sense. These words are then matched against a
catalog of idioms and the computer learns that umal teh
means a good idea. It all takes 20 to 30 seconds.”

If the high technology aspects of the fair are hidden
behind the scenes, so are many of the engineering technol-
ogies. The buildings are constructed of modular lightweight
alurninized steel panels and prestressed concrete blocks on

jacks that allow for easy moving.

shades of each color for a remarkably
realistic picture. The outdoor display
SCreens you see in sports stadiums
today have a resolution of about 70,000
pixals. But JumboTRON has a resolu-
tion of over 400,000 pixels, about the
same as the TV in your home. The new
technology may be miniaturized in the
next decade for use with large-screen
household television sets.

The Japanese also are showing off
their latest robots and computer tech-
nologies. In the Fanue exhibition, an 8-
foot-tall robot that runs on a 256K
computer uses a set of 16 servomotors
to do all sorts of chores. It can lift over = :
200 pounds or work so delicately that it
can build an 11-inch replica of itself in a

POPULAR MECHANICS ® faAY 985

It doesnt dazzle the eye, but it stag-
gers the imagination to realize that all
this is coming down to make way for the
new Tsukuba Science City.

Where Expo now stands, more than a
dozen electronics and engineering
firms are expected 10 erect research and
development centers early next year,
The excitement is building up at Tsu-
kuba.

More than 4 million Japanese trav-
elled abroad last year, and the Expo
backers are hoping that much of that
trade will be kept home this year. And,
if you ewver thought about visiting Ja-
pan, Expo ‘85 might be the bast excuse

# The singlecar maglev [magnetic levita- YOU'll ever have. That's what the Japa-
tion| train carrles passengers around Expo. nese are hoping. ™
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PM’s GUIDE TO

uilding Jrawers

Learn drawer building and installation techniques

H-‘e.re you'll discover several differ-
ent ways to build and install
cabinet drawers. The drawer construc-
tion technique you choose will depend
on many factors, including the follow-
ing: the drawer size; the method used to
guide the drawer in and out of the
cabinet; the cabinet style and function;
the amount of use the drawer will be
subjected to; and the load the drawer
will be carrying—light or heavy. The
construction techniques shown will sat-
isfy nearly every drawer-building need.

Half-blind dovetails

One of the strongest and most attrac-
tive joints used in drawer construction
is the dovetail joint. But, cutting true,
through dovetails by hand (see Work-
shop Minicourse, page 72, Mar, "85)
can becorne very time-consuming when
you're building several drawers. The
solution is to cut half-blind dovetail

106

from PM's Master Craftsman. Then make our

scaled-down 18th century herb chest.

joints using a router and a dovetail
ternplate. We used a Porter-Cable tem-
plate {model No. 5008), which is de-
signed to permit cutting two mating
drawer parts simultaneously.

First, secure the template to the
workbench and then clamp the two
drawer parts in the template, as shown.
Note that the drawer side is held verti-
cally and the drawer front is held hori-
zontally. Next, moving the router from
right to left, make a shallow cut about
Vs in. deep at each dovetail position on
the workpiece. Then, make a second
pass w cut the full depth of each
dovetail and socket, but this time, move
the router from left to nght to utilize the
proper bit rotation. This two-step cut-
ting procedure eliminates the chance of
splintering the drawer side, which may
occur with a single, full-depth cut. Now,
rout half-blind dovetails into the other
drawer side and in the opposite end of

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO

Cut hiII’-I:l;Ind ﬂ:r?tﬁl Joints with a router

template |above)]. Template allows routing
two parts simultaneousty. Assemble the

tight-fitting jolnt with glue only [top).

the drawer front. Half-blind dovetails
could also be used to join the drawer
sides to the back, but we opted for a
simpler dado joint.

Afer cutting the four comer joints,
saw a groove in the drawer sides and
front to accept a '/+-in. plywood bottom.

POPULAR MECHANICS ® MAY 1985




If the groove in the drawer front falls
between two sockets, then execute a
blind cut (one that is contained within
the piece) so the groove isn't visible
when the drawer is assembled. Tha &
drawer side grooves aren't as critical,
they will be hidden by the drawer front.
Next, rout the top edges of the draw-
er sides with a '/+-in. rounding-over bit.
Then, apply glue to the half-blind dove-
tail and dado joints and assemble the
parts using a mallet. Now, nail the back -
into the dadoes, slide the bottom in  Grooye drawer sides and front to accept  Shape top edges of the drawer sides with a

place and nail it to the bottom edge of drawer bottom. Align drawer front groove  '/oIn. rounding-over bit. Stop cut 1 in. from
the drawer back. with socket so it won't show after assembly.  end so It doesn't Interfere with the Joint.

Build our scaled-down 1Bth century
herb chest for storing herbs and spices.
The nine-drawer pine cabinet can also
be used for organizing sewing accesso-
ries, hobby collections and small parts
used in modelmaking and handicrafts.
First, cut the cabinet parts according
to the materials list on the next page.
Next, glue Vs-in.-thick pine strips to the
front edges of the four birch plywood
dividers. Then, cut the dadoes and
rabbets, as illustrated, in the cabinet
sides, top and bottom. Now, cut edge- §
lap joints into the dividers using a 'Y=
in.-wide dado blade. The edge-lap cut
length must equal half the width of the [}
divider, so the 7'/xin-wide dividers }}gﬁm‘\‘:‘:\{}ﬁm _
Y
'I"‘:,'

receive a 3%s-in.-long edge-lap cut.
Next, glue % ¥ ¥-in. pine pieces to
the front and sides of the cabinet top.
Then, use a %x-in. roman oges router
bit to shape the crown molding. Now,

R LA

PHOITO BY GECRGE ANCIINA

assemble the cabinet using glue and
clamps. Use nails to fasten the bottom
to the sides and 1o attach the cabinet
back only. Glue '/+-in.-thick pine trim to
the front edges of the cabinet sides and
bottom. Then, shape the base molding
with a ¥%sz-in. roman ogee router bit and
glue it to the chest.

Next, build the drawers using '/e-in.-
thick pine for the fronts and backs and
Ye-in. birch plywood for the sides and
bottoms. Assemble the drawers with
glue and 5e-in. brads. Finish the chest
with three coats of orange shellac. The
drawer interiors are left unfinished.

POPULAR MECHANICS » BAY 985 a7

Assemble the drawers with glue and */in.
brads, Fronts and backs are '/+-in. pine; sides
and bottom are "/win. phywood.




HERB CHEST

1. 14 x 318"-DEEP RABBET
2. 3/8"-DEEF x 112" DADO
3. 3/8°-DEEP x 3/4" RABBET

4. 12 x 4"-DEEP EDGE-LAF CUT
5. 114 x 114"-DEEP RABBET

6. SHAPE EDGES WITH 5/32°
ROMAN OGEE ROUTER BIT.

MATERIALS LIST—HERB GI-IEST
Inr No. Size and

12 Y X 2% ¥ 79" birch plywood {small

description (use
2 % X T X 2134 pim:mpmd G4 1 M ¥ 3 ¥ 214" pine (edge P

bottom) H 2 W %1 ¥ 2% pine (cleat) drawer side)
B 2 Wox T % 10%° pine (side) 1 2 ¥ x 1 X5 pine (cleat) Q 6 Ya X 3% X 74" birch plywood (large
c 2 Yix 7TW x 20%%" birch plywood J 1 WX lﬁﬁalﬁ*Piﬂ&lﬂhl draveer side)

(divider) E 1 % x 10% X 20%" birch plywood R 0 %X 5% X 79" birch plywood (drawer
D 2 % x 7% ¥ 10%" birch plywood (back) bettom)

[dividar) L & %% x 2% x 54" pine (small drawer s 8 %"-dia. wood knob
El 1 % x % x 22%" pine (crown front) front) T 8 Brass label holder
E2 2 M x 3% x 8% pine (crown side) M 3 ' x 3% X B'%" pine (large drawer Hhc.ﬁupm’sglu%ﬂﬂ-g:mhdl,lﬁ'
Fl 1 3 = 2 x 22%" pine (base front) Front) finishing nails, orange shellac, Butcher's wax.
F2 2 % ox @ ¥ 8% pine (base side) N 8 Y% x 2L x 5%" pine (emall drawer Wmdkn{ﬂuandhbﬂhubdrn&mﬂumuﬂnll,
Gl 2 Y X % X 19%" pine (edge trim) back) 2050 Eastchester Rd.. Bronx, N.Y. 10461.
Gz 2 %W x 'Y x8%"™ pine (edge trim) o 3 Y X 3% X 5% pine (large drawer *Glue edge trim G2 to dividers D bafore cutting the
G 2 14 x 3% x " pine (edge trim) i edge-lap joint.
Flush rlm‘lﬁlll‘. First, cut the drawer front, sides and move the waste and form the rabbets.

The easy-to-make flush rabbet joint is a
popular choice for joining drawer fronts
to drawer sides. It can be used to
assemble drawers built of hardwood, as
shown, or plywood. The flush rabbet
joint isn’t as strong as the joints that
lock the drawer parts together, such as
the double dado or the dovetail dado,
but it is strong enough for drawers that

aren't subjected to very heavy loads.

Use a notched push block to ﬁﬂ the
drawer front over the saw blade. Be certaln
to keep your thumb well clear of the blade.
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back to size. Next, make the drawer
front end cuts on the table saw. Adjust
the saw blade height to equal the rab-
bet width. The distance between the
saw fence and the blade determines the
rabbet depth. Be sure to keep the same
drawer front surface against the fence
for each end cut.

Then, place the drawer front face up
and make the second cuts which re-

Clamp a wood block to the saw fence, as
shown. Position the drawer front
against the block and make the cut. The
wood block provides clearance between
the saw fence and blade to allow the
waste to fall free.

Assemble the joint with glue and
finishing nails. ¥ou should drive tha
nails through the drawer sides and into
the ends of the drawer front.
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Double dado joint

A double dado is not only a strong
drawer joint, it's also one of the easiest
to make. For best results, use on hard-
wood drawers with Ye-in.-thick sides
and ¥s-in.-thick fronts.

First, cut a /s x Y+-in. dado in the
drawer sides using a dado blade. Posi-
tion the dado /s in. from the front end of
each side. Then, prepare to cut the
drawer front dadoes. Adjust the Ys-in.-
wide dado blade height to 8 in. (/2 in.
for the drawer side thickness and Y/1s in.
for end overhang). Position the fence '/z
in. from the outside of the dado blade.
MNow, keep the drawer front's inside
surface against the saw fence and cut a
dado in both ends.

Install a standard table saw blade
and prepare to make a second cut on the
drawer front dadoes. Adjust the depth-
of-cut to about ¥ in. and position the
saw fence ¥/ in. from the outside of the
blade. Then, place the drawer front face
up and pass each end over the saw
blade. Assemble double dado joints
using glue only.

Cut a 'fs X "e-in-wide dado In each drawer
side with a dado blade. Pozitlon the dado '/s
in. from the front end of each side.

Use a standard table saw blade to trim the
back of the drawer front dadoes. Use the
miter gauge to ensure safe, accurate cuts.

-ntl:lngdul.hlemm
the ends of the drawer

rmnt the drawer sides.

Box Joint

Attractive box joints, also known as
finger joints, are cut easily on a table
saw, as shown, or with a router (see
Perfect Joints From Your Router, page
75, Jan. "84).

First, attach an auxiliary wood fence
to the miter gauge and then install a '+
in.-wide dado blade. Adjust the blade
height to about '/s in. more than the
drawer stock thickness. Next, pass the

fence over the dado blade to form a '/«
in.-wide notch. Then, shift the fence /s
in. to the right and make a second pass.
Now glue a hardwood guide block into
the first notch, allowing it to project
about 1'/ in. from the front of the fence.
Butt one drawer member against the
guide block and offset the mating mem-
ber an amount equal to the guide-block
thickness. In this example, /4 in.
Hold the drawer parts in this position

and make a pass over the blade. Now
reposition the drawer parts, placing the
previously cut notch over the guide
block. Make a second pass. Repeat this
procedure until all notches have been
cut. Continue cutting box joints on the
remaining drawer parts. Next, groove
the parts on a router table to receive the
drawer bottom. Assemble box joints
with glue only.

(Fleage turn to page 206)

S
f

Mark start and stop points on the fence.
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parts,
ly cut notch over the gulde

Assembie box Joints with glue only. These

often are wsed to both the drawer
and back to the sides.
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94941, for $12 postpaid.

Garden shredder

This electric shredder from Black &
Decker, 701 East Joppa Rd., Towson,
Md. 21204, turns garden and house-
hold waste into useful mulch or com-
posting material. A 1-hp motor drives
two sets of blades—one for precutting,
the other for fine shredding. A separata
feeder opening will take branches up to
1 in. thick. The electric motor automati-
cally disengages in the event of over-
load. The Garden Shredder is available
at hardware stores and home centers
for about $150.

Multipurpose cultivator
A versatile cultivating tool, the
Swoe has three working
edges that can
be used for
hoeing, cutting
furrows for
seading, aerating
and weeding. The shape
of the laminated steel
blade permits cutting weeds
at root level and working

subsurface soil without disturbing the top layer

Angle-blade weed slicer

This lightweight Handweeder—17 in. long—has a pointed,
angled blade designed to cut roots and weeds below the soil
surface, and close to plants and shrubs. It's available from
Smith & Hawken, 25 Corte Madera, Mill Valley, Calif.

of mulch. Made by True Temper, Box 3500,
Shiremanstown, Pa. 17011, the Swoe sells for

about $10 at hardware stores and home centers.

1o

Water broom

The Squirt Watar Broom attaches to an
ordinary garden hose and provides a 2-
foot-wide swath of high-pressure spray
for washing down your driveway, side-
walk, patio, garage floor or deck. Its
steal frame holds four water jets, and
rolls on dual-wheel nylon swivel cast-
ers. It can also be used in a horizontal
position for washing siding or misting
shrubbery and flowers. It's sold for
about $25 by American Water Broom,
3565 McCall Place, Atlanta, Ga. 30340.
Phone: 1-800-241-6565.




A rediscovered and refined workhorse of premotorized
farming, the Wheel Hoe has adjustable handles and fork to
fit your body size and the attachments being used. The
wheel serves as a fulcrum to regulate depth of cultivation,
and allows use of leg and back muscles as well as arms. The
Professional Wheel Hoe sells for $152.50 postpaid. Fur-

¥

Backpack sprayer
This power sprayer weighs just 16"z
pounds, is supported by two adjustable
shoulder straps and holds 23 quarts of
liquid chemicals. Its wand has a pistol-
grip flow control that is available with
gither two, four or seven nozzle heads,
including a long-distance unit, that give
fingertip selection of spray pattern and
flow rate. High pressure regenerative
pump permits spraying up to 35 ft.
vertically. The 20-cc gasoline engine
has electronic ignition and a vibration-
dampening mounting system. Made by
Echo Inc., 3150 MacArthur Blhwd.,

Northbrook, Il 60062, the SURZ00E
sprayer unit is sold through authorized
Echo dealers for about $300.

Narrow-track cuitivator

This easy-handling cultivator and tiller
rolls on 16-in. semipneumatic tires. The
12-in.-wide tines mounted on a for-
ward-projecting drive arm permit
weeding between rows, and reaching
into, under and around plantings and
objects in the garden. Wheel position
can be shifted to the rear to redistribute
weight and enable tilling to a depth of 6
in. The Cultivator-Flus, manufactured
by Troy-Bilt, is powered by a 3-hp
engine and weighs under 100 pounds.
List price is approximately $500. For
further information or literature write
to Garden Way, Dept. P51, 102nd St.
and Sth Ave., Troy, N.Y. 12180, or you
can call 1-800-833-6980.

rower (shown attached) is $30; 5-in. goose-foot knife (left) is
$23.50; 10-in. oscillating knife (center) costs $27.75; 3-tine |
cultivator (right) sells for $26.75. The attachments are
secured to the Wheel Hoe chassis by just a single bolt. The
Wheel Hoe and its attachments are available from Green
River Tools, Box 18189, Brattleboro, Vt. 05301.

Lightweight cultivating tools have fin-
ger grip on handle bottoms and thumb
depression on tops. The configuration
increases leverage, prevents slipping
and allows a natural grip that reduces
hand and wrist fatigue, according to the
manufacturer. One-piece, high-tensile,
polished aluminum alloy will not rust,
and resists breaking or bending. Tools
are available from Brookstone Co., 127
Vose Farm Rd., Peterboro, N.H. 03458,
and cost approximately $5 sach.

* - Gasoline

A hedge trimmer ‘
9 This gasoline-powered
hedge trimmer from Stihl

has a 24-in., two-sided cutter

blade and weighs 11': pounds.

Moistureproof electronic ignition, antivibra-

tion handle, and an intake silencer and baffled

muffler aid user comfort. Sold through Stihl deal- |
ars, it lists for $269. For further information write

Stihl Inc., 536 Viking Dr., Virginia Beach, Va. 23452.
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Utility
garden hauler

|

This 17-pound cart has
3'/z-cu.-ft. tub capacity,
semipneumatic tires, and it dumps easi-
Iy with one hand. Manufactured by
Radio Steel & Mfg. Co., 6515 West

Grand Ave., Chicago, Ill. 60635, the
cart sells for approximately $25 at hard-
ware, garden and home centers.

.lﬂﬂ [ e yard hnlni

Aluminum-frame screenhouse and
greenhouse is also ideal for pool ca-
bana, hot-tub enclosure or potting shed.
The standard greenhouse comas with
translucent corrugated polyethylene
panels and costs approximately $500.
Optional solar screen sides with a Vel-
cro fastening system are interchanged
easily with panels. Screens cost an
additional $250. The kit includes hard-
ware, fasteners and foundation anchors
and requires only a screwdriver for
assembly. For further information, con-
tact Flax Pak Co., 25330 Interchange
Ct., Farmington Hills, Mich. 48018.

PMow *!r to sow

Reduce the risk of germination failure
by starting seeds in a liquid germinat-
ing gel. Mix seeds and gel and place
them in the calibrated tray, which mea-
sures the amount of mix needed accord-
ing to furrow length. After seads begin
to germinate, pour the mix into the
dispenser and sow it into the furrows,
Gel protects against cold, and supplies
moisture to the germinated seeds. It
also helps to properly space tiny seeds
such as carrots, beets and parsley. A
squeeze plunger on the dispenser regu-
lates the gel flow and a revolving spool
measures the furrow length as you go.
Complete system includes powdered
gel—enough for several years for a
family-size garden, calibrated germi-
nating tray and the dispenser. The
system is available for $28.95 postpaid
from Gardener's Supply Co., 133 Elm
5t., Winooski, Vi. 05404,

Portable greenhouse

Low-cost greenhouse has a mugh WOy
en polyethylene skin that supposedly
admits 90 percent of the sun's light and
diffuses the light to prevent burning
and uneven plant growth. The structure
is 8 ft. high, 12 ft. wide and has
gippered doors at each end. It comes in
three lengths and can be moved intact
from one spot to another. No foundation
is required. Optional earth anchors are
available to hold the greenhouse fast in
heavy winds. The frame and fasteners
are zinc-plated steel, and the skin is
reinforced at frame points. List prices
from Gardener's Supply Co., 133 Elm
St., Winooski, V. 05404, are: 6-ft. unit,
$219; 12-ft. unit, $275; 18-ft. unit,
$375; plus an B-percent shipping
charge for each unit.

Mower starter

An adapter and drive coupling trans-
form cord-pull mowers into electric
starters using a Y-in. electric drill. Spin
Start installs sasily, ends hard starting
and provides a backup to battery-
exquipped engines. From Specialty De-
sign Inc., Box 8505, Sugar Creek, Mo.
64054, the adapter, postpaid, iz $21 for
vertical-pull engines; $22.50 for side-
pull Briggs and Stratton engines.

Electric mower

A streamlined 20-in. rear-discharge
electric mower from Sears Roebuck and
Co., Sears Tower, Chicago, T1l. B0B84,
has a low-profile plastic deck and
weighs 69 pounds. The motor has two
speeds, and wheels adjust to nine dif-
farent heights. Vacuum action lifts
grass for a clean cut and efficient dis-
charge. Mower operates up to 100 ft.
from electrical outlet. Price of $270
includes polyethylene catcher. The
mower is sold at larger Sears stores and
through its general catalog.
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Sit-down gardening

Wheel instead of kneel in your garden
with this back-saving Garden-5coot. The
unit is simply a steal frame with swivel-

wheels. The price is $54.95, postpaid,

Co., Dept. 4761, Box 21, Monmouth
Beach, N.J. 07750, The Garden-Scoot is
also available in a three-wheel version
that costs $70.95, postpaid.

The Ground Speaker is designed to be

planted permanently in the ground, and /
withstand rain and freezing tempera-
tures. Flastic case, aluminum screening
and a foam ring keep dirt and moisture
away from the 8-in. JBL omnidirection-
al speaker. Price is about $100 per
speaker, including 50 ft. of under-
ground cable. For further information,
write Comar Enterprises, 1528 N. Pep-
per 5t., Burbank, Calif. 81505.

All-purpose machine
Gas-powered, 1-hp utility tool, called The
Green Machine, has five attachments that

can be interchanged in seconds, according to
the manufacturer. The powaer head along
with a string trimmer sells for about $240,
The weeder-cultivator ($100) has twin re-
ciprocating blades that move at 2,000 cycles
per minute. The edger ($70) has adjust-
able blade depth. A power blower ($50) air-
streams leaves and clippings into piles.
Snow thrower ($110) clears a path 12 in.
wide by 7 in. deep. The Green Machine

and Expand-It units, made by HMC, 20710
Alameda St., Long Beach, Calif. 90810,

'-1. a

B e e

L

ing seat, mounted on two 10-in. rubber-tire

and it's available from Eastern Atlantic Gift

Soil reworking fork

The U-Bar is a rugged but lightweight
garden fork for reworking compressed
planting beds. Previously cultivated soil
is lifted and crumbled without turning it
over and inverting established soil lay-
ering. Available with either 8-in. or 10-
in. tines, it sells for $60, postpaid, from
Smith & Hawken, 25 Corte Madera, Mill
Valley, Calif. 94941.

Traveling sprinkier

Automatic sprinkling system waters up
to 20,000 sq. ft. of lawn in one setting.
Lay out the hose in a prearranged
pattern across the lawn, and the sprin-
kler will automatically reel in the hose
as it waters and shut itself off when
finished., Melnor Travel-Matic, Model
3803, has adjustable nozzles to control
diameter of spray area up to 54 ft., and
controls for fast, slow and stationary
sprinkling. It holds 326 ft. of '/=in. hose.
The sprinkler is sold by lawn and gar-
den stores and home centers for about
$210. For further information, write
Melnor Industries Inc.,, 1 Carol FL.,
Moonachie, N.J. O7074. ;.
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Classic
INndsor
Chair

You can build
this graceful
armchair out of
poplar, maple and ash.

NEAL BARRETT

ack-back Windsor chairs first ap-
peared in America at the begin-
ning of the 18th century. By the middle
of the century, they were in widespread
production, particularly arcund Phila-
delphia. Originally, they were designed
in England during the 1800s, and were
prized for their graceful lines and light-
weight but sturdy construction.

These chairs are built of three differ-
ent woods. The seat uses a soft wood
like pine or poplar because it can be
carved easily. The legs, stretchers and
arm posts are generally made of maple
because the density of this wood allows
clean, crisp lathe turnings. And the
spindles, arm rail and bow are made of
hickory or ash, chosen for their flexibili-
ty and strength. Our chair has a poplar
seat, maple turnings and ash spindies,
arm rail and bow.

Because of the multiwood construc-
tion, Windsor chairs were traditionally
painted to mask the differences in grain
and color. Many were black, brown, red
or white. But historically, the favorite
color seems to be green because the
chairs frequently were used for garden
or porch furniture.

Building a chair like this is a real
woodworking challenge. Much of the
work must be done with hand tools, and
the fit of various parts relies as much on
trial and error—and a good eye—as it
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This sack-back Windsor chair s an American classic based on traditional English

chairs. Bullding it will challenge any woodworker's skill with hand tools and joinery.

does on rigidly following a specific plan.
But, in fact, much of the Windsor's
charm is in the building, using tradi-
tional methods to create a one-of-a-kind
furniture piece for yourself.

Seat construction

Begin by edge-joining B/4 stock to
formn a slightly oversized seat blank.
Then, using the drawing as a guide,
mark the position of the axis lines,
spindle and leg holes, spindle rail and
seat outline. Next, cut the seat outline
using & band saw.

Keep in mind that each hole in the
seat must be bored at a specific com-
pound angle. The arrows on the draw-
ing refer to the direction these angles
must take relative to the top of the seat.

Black and white photos: MNeal Banen

Color photo: Hery Hartrmay

Photo styllst: Cabe Hemck

Wall hanging, rooster, decoy: Cers feed
Ardticpaes. Myack, MY 10960

The best way to bore these holes is with
the aid of a drill bit guide block cut to
match each hole’s angle.

To make the guide blocks, cut 2-in.
square blocks out of scrap 84 stock.
Then, using a table saw, cut the two
angles given for each hole on adjacent
sides of the block. Next, clamp the
guide block onto the spindle rail so the
square sides are parallel to the axis
marks and so the edge where the two
angles meet just touches the hole's
circurnference, Bore each hole as shown
in the photo on page 1186, letting the
drill bit follow the comer of the block.
Proceed slowly and be sure that you
place a scrap board under the seat 50
the bottom won't splinter when the bit
breaks through.

When the holes are complete, trans-
far the front profile of the seat from the
drawing onto the blank. The drawing
also shows the proper position of a
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MATERIALS LIST—WINDSOR CHAIR

Eey HNo. Sizs and description (use) E 4 %W -dia x 144" ash (short spindle)
A 1 'Ye ® 1 ¥ 54" ash {arm rail) F 2 1% -dia. ¥ 13%" maple (arm suppaort)
Al 2 Mag x 1% X 5%" ash (mem rail block) G 2 1% -dia. x 15'%" maple (sids stretcher)
] 1 1% = 18 ® 22" poplar (seat) H 4 1% -dia. = 20" maple (leg)
C 1 W x1¥s = 54" ash (chair bow) | 1 1%"-dis. ¥ 19%" maple (center stretcher]
D 7 t'-dia x 257 ash {long spindle) " 30 & ¥ 27 ash wedges, trimmed to Bt

' Le———TRIM L.E_r:,s.MJinzvl:.!i::.—'r'-]E FLOOR
STRETCHER—I| SIDE ELEVATION -
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A CLASSIC WINDSOR CHAIR

reference line that marks the deepest
excavation required on the seat. A good
way to establish this depth is to bore the
five Ya-in.-dia. by %&-in-deep holes
shown, on each side of the seat, to act as
clear depth gauges when you are carv-
ing out the waste.

Eeep in mind that the seat shape
gradually slopes down from the flat
spindle rail to the %e-in. to ¥4-in. depth
ling, then rises again at the front center.
Carve slowly, using a %%4-in. or 1-in
gouge and wood mallet. As you ap-
proach the finished profile, test the
shape by sitting on it. It is more iImpor-
tant that the seat be comfortable for you
than to have it correspond to the pattern
precisely. When the rough carving is
complets, use a compass plane or scrap-
er o remove the gouge marks. Then,
finish shaping with a disc sander using
120-grit discs. Turn over the seat and,

Carve seat legs, stretchers and arm sup-
on lathe Illrlﬁ % ouge for general
isel fort

ports
shaping and skew ¢ he V-grooves.

|16

using a block plane, spokeshave or rasp,
round the bottom edges of the seat.
Again, you should use the disc sander
to smooth the edges.

Legs, stretchers, arm posts

Rip 84 stock to 1%-in. square for the
tumings. Then, crosscut these pieces 1
in. longer than the finished length.
Begin by tumning the legs on a lathe to
match the shape given on the drawing,
Cut the overall shape with a gouge and
the V-grooves with a skew chisel. Be
sure to use a caliper to check your
progress. Remove the toolrest and sand
the piece while it's turming with 120-
and 220-grit paper. Follow the same
basic procedure for the stretchers and
Arm pOSLs.

When turnings are complete, cut off
the waste at the ends. Then, slide the
leg tenons into the seat bottom. Next,

Cut entire outline of seat using a band or
tabre saw. Keep blade on waste side of line
and use slow feed rate for cutting accuracy.

When seat feels comfortable, use disc sander
to remove gouge marks and smooth surface.
Gooseneck cablnet scraper will also work.

Mark position of angled shoulder for each
I;F tenon by scribing clrcumference of leg
th pencll resting on Ye-in.-thick block.

using a “-in.-thick piece of wood as a
guide, trace the angled shoulder for
each tenon at the twp of all legs as
shown. Label the position of each leg on
both the leg and seat. Then, mark the
end of each tenon with a line perpendic-
ular to the grain of the seat. These lines
are for the kerfs that will receive
wedges later. Remove the legs and cut
the tenon shoulders with a backsaw.
Then, using a sharp chisel. pare away
the waste from each tenon.

Slide the legs into the seat again and
clamp a straightedge between each pair
of side legs, just below the lower V-
groove, You should use the straight-
edge as a guide to bore a straight +4-in.-
dia. * %-in.-deep hole in each leg,

centered in the V-groove.

Next, partially remove the legs so the
stretchers will fit into their respective
holes. Then, gently tap the legs back

leg in vise. Then, careful
glod :huurder wiing dovetall or
wiaste from tenon using sharp chisel.
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into position. When the joints are tight,
clamp the straightedge between the
two side stretchers and bore holes in
them to receive the middle stretcher.
Disassemble the legs and stretchers.
Then using a backsaw, cut a wedge kerf
in each leg tenon o within “%-in. of the
shoulder.

Spindles

Rip 4/4 stock to ¥&-in. square for the
spindles, then crosscut the pieces at
least 2 in. longer than their finished
size. Although the spindles are round, it
will be difficult to turn them on the lathe
due to their slender profile. Instead, the
spindles should be formed using hand
tools.

First, make a gauge to test the large
and small diameters by boring a %s-in.
and a %-in. hole in a piece of scrap
wood. Then, clamp each spindle blank

in a vise and, using a block plane or
spokeshave, rough out the shape to
match the drawing pattermn. Tum the
spindle frequently and test the diame-
ter with the gauge. The fit should be
snug but allow the gauge to pass over
the spindle without using excessive
force. Smooth each piece with a cahinet
scraper followed by 120- and 220-grit
abrasive paper. Then, cut a 134-in.-
deep wedge kerf in the bottom of each
using a backsaw. The tops will be split
with a chisel later.

Arm rail and bow

The traditional way to bend the arm
rail and bow is with steam. But this is a
difficult process. We achieved the same
curves using bent lamination, which is
done more easily in a small shop.

Begin by making the forms for the
arm rail and bow shown on the draw-

Clamp stralght board to legs. Use it as
alignment guide to bore soc et holes for
stretcher in middie of bottom V-grooves.

ing. We used 34-in.-thick particleboard
for the forms, but plywood can work as
well. Trace the patterns onto the stock
and cut out the forms using a jigsaw or
band saw. Because the bent wood will
directly reflect the shape of these forms,
accurate cutting is crucial. The faceted
cuts on the interior of the forms provide
clamping suwrfaces only, so precise cul-
ting is not as vital for them.

Once the shapes are cut and sanded
smooth, apply Mylar packing tape, wax
or silicone spray to the mating edges to
prevent the wood parts from being
glued to the forms.

The arm rail and bow are made by
gluing up thin strips of stock each %z
in. thick. Cut these from 4/4 stock to a
length of 56 in. Use a planer blade for a
smooth cut and a featherboard to hold
the work against the fence. Rip a total of

{Please tum to page £11)

Use a backsaw to cut a kerf in each leg

tenon perpendlcular to direction of wood
grain In seat. Kerf will recelve wedge later.

Elimp spindie blank in vise. Then, carve to
w-'b?hq spokeshave or block plane.
uently for round shape.

When carving spindles. check progress
with tape measure and diameter gauges.

All ;pindiﬂ must be exactly the same.

Bending forms are made from double lay-

ers of ¥e-in.-thick particleboard. Mating
surface on both must be sanded smooth.

POPULAR MECHANICS ® MAY | 985

Once all spindles are shaped and sanded
smooth, ct 1¥-in.-deep kerf In bottom
end of each using dovetall or backsaw:,

Apply sealer to form edges. Then, glue and
clamp strips between forms. Make sure all
gaps between strips are closed.

Cut thin weod strips for curved arm rall
and bow from 4/4 stock. Use table saw
with featherboard clamped in place.

rear of arm rall with scrap block.
Then, bore spindle holes In rall by alming
drill bit toward matching holes In seat,

17



Accessories For The Home

ETALWORKER

ere are four shop-
tested metalwork-
ing projects designed to
make the home machin-
ist's life a little easier.

Here are four build-'em-yourself

fixtures that will aid you in
precision metalworking.

easy-to-make  extension
accessory that doubles the
measuring capabilities of
a conventional micro-
meter., The accessories

Three are lathe accesso-
ries that will make preci-

TEXT AND PHOTOS BY WALTER E. BURTON

Technical art by Ed Lipinski

were designed to work on
a 9-in. metal lathe, but the

sion metal turning easier.

They include a distortion-free ring-turning tech-
nique, a setback toolpost for turning sphere-shaped

pieces and a lathe hand crank

manual lathe operations. The fourth fixture is an

for nonelectric,

dimensions shown in the

drawings can be altered, if necessary, to accommo-
date most other lathe sizes. Be certain to observe
standard metalworking safety precautions during
the manufacture and use of these accessories.

Distortion-free

ring turning

The common pra-it'.ica of turning ring-
shaped workpieces seldom results in
truly circular rings. The reason is that
the clamping pressure exerted on the

| turning blank by the lathe chuck jaws
distorts the ring’'s shape. Although the

lathe tool cuts a true, round ring, when
the chuck jaw pressure is released, the
ring will have three or four (depending
on the number of chuck jaws) high
spots where the jaws gripped the blank.

A
‘ﬁ-

aﬂ
) O

Here are the needed to turn

COMpOnents
distortion-free rings (clockwise from upper
. spacer ring. tuming blank
and support plate with mounting bolts.

To prevent such distortion, mount the
turning biank on the headstock spindle
without using a jawed chuck.

The technique shown produces per-
fectly round rings quickly and safely.
Simply solder the turning blank to a
support plate that is bolted to a face-
plate. Then, mount the faceplate on the
headstock spindle.

Start by rough-cutting the ring blank
to its approximate finished diameters.
Next, make the ring-support plate to fit
on the faceplate. The support plate

Make shallow facing cuts on the support
e to a clean, even soldering

Pmn.rfm. g;dum must be smaller

than the inside diameter of finished ring.

After machining the outside diameter of the
blank, remove the ring from the piate and
mount it In a jawed lathe chuck. Take
shallow cuts to remove any residue solder,

shown is 'e-in-thick brass, but steel
could be used, too. To provide tool
clearance for cutting the blank’s inside
diameter, install a ¥+-in. spacer ring
between the support plate and the
faceplata. Now bolt the support plate to
the faceplate, with the spacer between
them, and mount this assembly on the
lathe. Next, make very shallow facing
cuts on the support plate to provide a
clean, even soldering surface. Then,
unbaolt the assembly and solder the ring
blank to the support plate. Wire the two

i S ——— EENESS
Use an electric hotplate to solder the blank
to the support plate. Place Mux and solder

around the blank. As the solder melts.
it will be drawn between the parts.

Here's the completed ring (left] and the

ate, Before the su
plate, it to the faceplate and take very
shallow cuts to clean the soldered surface.

FOPULAR MECHANICS ® PAAY 1585



parts together and set them on an
electric hotplate with several small

pieces of solder and flux around the
blank. As the solder melts, it will be
drawn between the parts.

After the soldered joint cools, bolt the
support plate and spacer ring to the
faceplate and mount the assembly on
the lathe. Using a boring tool, enlarge
the inside diameter of the blank and
support plate to the desired finished
dimension. Now cut threads on the
inside of the ring, if desired. Next,
machine the outside diameter of the
ring to the finished dimension. Then,
remove the support plate and return it
to the hotplate. When the solder soft-
ens, separate the finished ring from the
support plate. Finally mount the ring in
a jawed lathe chuck to clean residue
solder from the ring back surface. Take
shallow facing cuts to obtain a smooth,
even surface.

'DISTORTION-FREE RING TURNING

1/4-20 MACHINE
BOLT [4 REQD.)
EACE- SOLDERED
I HﬁFE JOINT
%
SPINDLE e
— FINISHED RING
1 SECTION:
T 2-718" 1D,
3-5/8" O.D.
K e 37—
I B= [\
| | |
| ~I|I||| I||||||I||I||II
| ] i " _LATHE CENTERUNE
II II I| ]
k " ‘-\-\"\-\._
SPACER RING f\ i .
RING SUPPORT PLATE;
RONPIPE " IB*THICK BRASS

Micrometer

range doubler

This accessory increases the capabili-
ties of a standard 1- to 2-in. micrometer
to permit measuring from O to 1 in. It
attaches to the anvil end (the end oppo-
site the adjustable spindle) of the micro-
meter and can be removed easily, when
it is necessary.

First, machine the body section from
7/ie-in.-dia. cold-rolled stesl rod. Then,
drill into one end of the body deep
enough to accept the micrometer frame
end, a '/s-in.-long threaded plug, '/ in.
for anvil projection and about ¥m-in.
clearance. Next, machine the bottom of
the hole flat with an end mill. This
permits the micrometer anvil to sit
squarely in the body. Now drill and tap
the other end of the body, as shown, to
accept the anvil extension.

To enable the range doubler to bae
slipped over the micrometer frame end,
cut a slot into the body, as shown. First,
mill a 3s-in.-deep recess about '/is in.
longer than the micrometer frame
width. Next, cut back the inner edges of
the slot using a rotary file until the
micrometer fits into the slot. Then, you
should install a Ys-in.-long, press-fitted,
internally threaded plug into the body
end, as shown, to accept a knurled-head
locking screw,

Make the anvil extension from Ya-in.-
dia. drill rod. Cut '/4-28 threads on %/ in.
of one end. On the unthreaded end,
machine and polish the anvil end flat
and sqguare. File the anvil extension
sides flat, if desired, to accommodate a
wrench. Now screw the anvil extension
into the body and lock it in place by
using a '/+-28 hexnut.

To use the range doubler, first lock it
onto the micrometer by tightening the
knurled-head screw. Then, adjust the

spindle until the micrometer scale reads
0. In this position, the distance from the
spindle to the micrometer's original
anvil is 1 in. Next, unscrew the anwvil

&= _ A

extension until it's flat against the spin-
dle. Then, tighten the hexnut. Now the
micrometer is ready to measure items
between 0 and 1 in.

Disassembied range doubler Is shownwith a
Z-In. micrometer. Parts are (left to right):
anvll extension, hexnut, body, threaded
plug and knurled locking screw.

With the range doubler attached to the
micrometer frame, you Increase the measur-
Ing capabiiities of a 1- to 2-in. micrometer to
allow measuring from 0 to 1 In.

\ |
MICROMETER RANGE DOUBLER -, \  MICROMETER |
\‘ 4 FRAME |
H I'l
|
Il I |
nazr 1 | |
[APPROX | | |
: | w4 THREADED |
wecihe Je PLUG |
:f-"—?{lb N A L"*"| [
i |

Y i ——

[ i
3] 292 T iReAD |
DRILL: N, 3; 1-Ei&" =
TAP: 114-28 [OR AS RECD.)

ANVIL EXTENSION BODY—SIDE SECTION i

A =LENGTH OF 5LOT AS
REQUIRED TO ACCEPT .

MICROMETER FRAME |
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Spherical turning
A lathe equipped with a compound
toolrest is capable of machining sphere-
shaped workpieces. The compound rest
pivots at an angle to the cross-feed
travel. Position the cutter bit from the
pivot point at & distance equal to the
radius of the desired sphere. Make the
cut by swinging the compound rest
slowly into the rotating stock.

Here's the proper procedure for tum-
ing a sphere on the end of a round steel
bar. First, face off the bar end smooth
and cut a 45" chamfer to one-half the
bar diameter. Next, stop the lathe and
loosen the compound rest locking
screws. Then, use the cross-slide crank
to move the compound rest pivot point
directly under the bar centerline. Be
sure to check the pivot peint position
with a machinist's square.

Now position the bit so that its cut-
ting point is directly above the com-
pound rest centerline. With the com-
pound rest at a right angle to the lathe
bed, turn the crank to advance the
cutter bit until it touches the side of the
bar. This position determines the radius
of the cut. Crank the carriage hand
wheel to move the cutter past the end of
the bar. Next, swing the compound rest
907 to the right until it's parallel to the
lathe bed. Move the carriage to the left
until the bit touches the bar end. Lock
the carriage by tightening the hinding
screw. Finally, start the lathe and swing
the compound rest slowly to the left to
cut the sphera.

It's often necessary, and safer, to
make several shallow passes. After po-
sitioning the compound-rest pivot point
under the bar and moving the bit
against the bar side, make a reference
mark, noting the position of the com-
pound rest feed screw on its micro-
meter collar scale. Now back the bit off
and make a shallow cut. Continue tak-
ing progressively deeper cuts until the
original bit position is reached.

Some lathes can't perform sphere-
turning techniques when using a stan-
dard toolpost because the bit can't be
held far enough from the compound
rest pivot point.

The solution to this problem is to
make a sethack toolholder, as shown in
the drawing. The setback toolholder
will turm a 2-in.-dia. sphere on a B-in.
lathe. Use shims under the bit to adjust
the cutting edge even with the spindle
centerline. To permit swinging the
compound rest without hitting the lathe
chuck or the headstock casting, allow
the workpiece to project from the lathe
chuck a few inches. To prevent wob-
bling, which may occur when turning
small-diameter stock, use a tailstock
center to support the stock end.

Original spherical-turning technigue
submitted by Wesley Luckstead.

Disassembled setback toolholder s shown
with two shims and a Y. * '/«in. bit. Long
bolt fastens toolpost to setback plate; short
bolt mounts plate to clamplng bar.

Cut concave surfaces with the setback tool-
haolder loned behind the stock. Be cer-
taln to Invert the bit in the toolpost and run
the |athe in a forward rotation

’ i
Setback toolholder bolts to a compound

toolrest for turning sphere-shaped pleces,
Note that round bar projects from the chuck

enough to permit turning a ball end.

sampiles Include a

wood le |background)], wood finial,
rd n

round drawer knob, steel ball, rod with

hemispherical end, two miniature goblets.

SETBACK TOOLHOLDER 2 DA

MACHINE BOLT 4| TER DIMENSION TO ACCOMMO-

AND WASHER.  DATE OTHER SIZE LATHES.
g -DIA 114-20 SETSCREW/:
HOLE 112 LONG (2 REQD.|
DRILL: NO). 7 114 E
TAP: 1/4-20 TS r_
|2 REQD | [ : e
e | "
A e
i |
TOOL POST 1- P LI
S 2UFDIA
TOOL POST—
DRILL: 516" HOLE 45° BEVEL SIDE VIEW
TAP: 3/8-16
14"
\)-“ DRILL: 516
TAP: 3/8-16

A=11" FOR USE ON 9" LATHE.




ST P AR ST RS

I.athe hand crank

Sometimes, a lathe motor is more of a
hindrance than a help. For example, LATHE HAND CRANK

: DRILL: NO. 7, 13°
when cutting ﬁne_ﬂ:rﬂads that run up to 632 FH 17164"DIA. TAP: [14-30 S
a shoulder, stopping the cut before the SCREW LONGITUDIMNAL CONICAL [l
bit jams against the shoulder is tricky. A {3IREQD) HOLE NUT

safe, easy solution is to operate the
lathe manually using a hand crank. 4"
First, machine the body from a 1%s-
in.-dia. hexagonal cold-rolled steel bar.
Next, drill a Ve-in.-dia. axial hole
through the bar. Then, form the conical 1i4-20 /
recess in the body end with a boring bit BOLT i l—-—w*ﬂ
mounted on a compound rest. Set the
compound rest at 13° to the lathe cen- HANDLE 4 :
terline and control the bit with the HEX- BODY SAM SLOT
compound feed screw. Now cut three 1 NUT (3REQD,
2l/s-in.-long slots in the body end using | _ i ¥ 34" i i
a milling machine or a hacksaw. The S — DEE’@;&E
slots allow the body to expand when the T'—" ki MINLIS ABOUIT._ | i
conical nut is tightened. e g 114-20 0,004) ’ i
Make the 4'/z-in.-dia, disk and han- THREADS j
dle. Then, drill and tap the body end to . | '
accept three 6-32 mounting screws and T j" e ._,___J
machine the conical nut from "/z-in.-dia. S AN Tra
steel rod. First, drill through the rod
with a No. 7 bit and tap "+-20 threads to BODY T i
match the 4-in.-long drawbolt. Turn the i
conical shape using a compound rest set COMPOUND
13" 1o lathe centerline. REST
To use hand crank, unplug the lathe, LATHE SETUP FOR
insert the body into the headstock spin- o e
dle and tighten the drawbolt. Now turn
the handle to advance or reverse the
lathe. Remove crank before resuming
power lathe operations. b

Completed lathe hand crank Is shown ready ~dla, Use aboring tool on a compound rest to cut

for use, Dimensions given are for a Ys-In.-dia.
headstock spindle bore. Alter the body
diameter for other size spindies.

the conical recess in the body end. 5et the
compound rest at 13” to the lathe centerline,
A steady rest prevents wobbling.

Emﬂunlnthnbuy amlll.!ngm-'ld'lint Hand crank components are shown above.  Imsert the hand crank body Into the head-
and a slitting saw. A hacksaw could be used, Disk was made from a round electrical junc-  stock spindle and tighten the drawbolt. As
instead. The slots allow the body to expand  tion box cover plate. Drill disk center to conical nut Is drawn In, the body ex-
inside the spindile. accept drawbolt and mounting screws. and lecks In the spindie bore,

%5‘
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WORKSHOP
MINICOURSE

Using dado blades: Part 2

Last month. we discussed the two most common dado
blades—the “wobbler' and the more conventional multi-
blade set—and showed you how to use them for cutting
basic rabbets, dadoes and grooves. Each has its advan-
tages. The wobbler can be adjusted on the saw arbor for
quick width changes without remaoving the blade. The
multiple blades, on the other hand. can be spaced apart for
cutting tenons and tongues as shown below, All the
techniques shown here work all on the table saw, Next
month. we'll feature the radial-arm saw,

Because these blades remove so much stock in one pass.
the possibility of kickback is great. Always hold the stock
firmly, feed it slowly and make deep cuts in several passas,
particularly in hardwood —HRosario Capotosto

Cut !.plhl‘.' gruum in mitered ends using
Improvised U-shaped tenoning Jlg. Center
board In jig must be same thickness as fence.

To make ed stopped dadoes of consls- Commercial tenoning Jlg makes fast work of

tent | clamp stop block to table in
front of blade then push stock to block. thma

Yein-wide slot.

For precise cuts, make notch In:nlmr_
fence and transfer cut lines to top of board. |
Align marks with notch and push Into blade, |

To cut notch across corner of square work W‘Mﬁmtth'hg led dadoes, work tends to

plece, use cradle |ig. Make |ig from two creep “downhl

from blades. To prevent

sectlons of 2 = 4 stock, each with 45° bevel.  this, tack-nall stock to miter gauge fence.

Dado blades can be used to form decorative
lattice. Make cuts on each side slightly
deeper than one half of the stock thickness. |

122
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Introducing Monroe"® And Monroe backs the Ga:
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EVERYDAY CLASSICS:

More than just transportation
Fun for car buffs

Where to find vour classic

Secondhand dreams—the
exotics

Affordable dreams—the
domestics

1960 CORVETTE

Sources and resources

BASIC MAINTENANCE

Treat your car like a classic to make it last

BODY REBUILDING

New tools let you do bodywork like a pro
Tech school car repairs

NEW PRODUCTS

Products that will lend class
to your car

Taillight repair kits

CDVEI': Michael and Joseph
Gallipani's refurbished 1935 Buick
Special has the lines of a classic,
but is still an everpday driver.

1963 FORD GALAXIE
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RISLONE REPLAGES
A QUART OF OIL
AT CHANGE TIME

or when you're down a quart

RISLONE may cost a few cenls more than
molor oil additives in small cans, bul remams
ber — RISLOMNE is a big QUART yellow, red
and black can and sawes the cos! of a quarl
of your regular motor sil, toe.

For ovar 50 years, RISLOMNE has basn used
by millions of moforists to remowe gum, sludge
and wvarnish from their car's angines Thesa
parformance robbing deposits shortan the Iife
ol engings and make i@ cos! more o operate
tham. RISLONE keeps engines clean and &
ciman angine starls easier, runs belter and
asts longer

Gal RISLONE today at discount stores, retall
aulo chaing and paris siores overywhéns,

FREE: 32 page LUBE TIPS
bookial. Information, deas
and discussion aboul prob-
lems, porformance and lubri-
cation. Send seif-addrassad,
stamped envelopa 412 x B%
or larger.

THE SHALER CO.

Waupun, W1 53963
in Canada: Warren Packaging Co., Lid.
Scarborough, Onlario, MR 4G2
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Fun For Car Buffs

We call them ‘Everyday Classics.’

all them collector cars, special-in-

‘ terest autos, vintage cars, an-

tiques, hobby cars—whatever.

They seem lo be lurking in back vards,

carports, bamns and garages all over Ameri-

ca. We're not talking about $100,000 muse-

um pieces here, but older cars that are

somehow special and worth keeping. They

range from Model T Fords to 454 Corvettes,
and their common denominator is

organizations as the 48,000-member An-
tique Automobile Club of America to sin-
gle-model groups like the 85-member Mor-
gan Three-Wheeler Club.

Car clubs are the lifeblood of the hobby,
Their newsletters are full of information:
carsforsale, repairinstructions and sources
for “impossible-to-find” parts like vacuum-
operated windshield wiper motors.

Club meets vary widely in size, too, from
informal get-togethers of a dozen people
who'll shoot the breeze at a member's
house, to huge conclaves like the AACA's
fall meet in Hershey, Pa., which attracts
over 200,000 people .

A nice feature of some clubs is that you
don't have to own a particular autormobile
to become a member; you just have to be

interested in such cars. What kind of

fun. People buy them, trade them,

people own old cars? You'd be

fix them up or just squirrel them
away in garages as projects for a
rainy day.

Most owners dont use their sell-
proclaimed gems as daily transpor-
tation. They save them for weekends
and nice weather, then take them
out for that American institution, the
Sunday drive. Other popular em-
ployments are hometown parades,

surprised. Few are glassy-eyed fa-
natics. Most are just ordinary people
with a soft spot for a particular car.
And no matter what the car, they’ll
all tell you: "They don't make ‘em
like that anymore.”

Take Andrea Hemrick. In 1979, she
saw a 1961 Studebaker Hawk with a
“For Sale” sign in front of a second-
hand clothing store in Denver. She

auto shows and club meets.
There are all sorts of clubs for car
buffs, ranging from such generic

126

bought it for $1,800 because: "l
lowed it. And it came with a mechan-
ic who had serviced the car since it

POPULAR MECHANICS & MAY 1585
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PHOTC BY RASNDN KORMN L . . gmrs
Andrea Herrick used her 61 Studebaker Hawk for dally trans- Mustang coupes like this 19686 GT are sure classics-to-be, and are
portation in Denver before moving back home to the Big Apple. avallable In dean, driveable condition for about 353,500,

l, i i ":-ij.._"

Flited with authentic accessorles of its era, Jack Quigley's 1960 Proud cwner of a 59 Edsl.-l Ranger takes part In a Columbus Day
Pontiac Ventura k& a hot tem on the drive-in circult. parade in New Hawven, Conn., with a portralt of the explorer,
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DIRECT MAIL
CALL DIRECT
1-800-247-4528

Auto Frogg, Inc.
P.0. Box 3925 Dept. PM
Urbandale, 1A 50322

V/ s < a&\\ﬂ-. !

. ' .Yh.uu“"‘"‘
|8 ; -
|
? .ﬁ.

OR SEND THE
= | HANDY ORDER
FORM TOr:

PRESENTS

_Deflecta=Shield

\1 Auto Froga has the famous Deflecta-Shield®
available inClear, Red. Amber; Solar Grey,
Blue, Smoke, Green and Light Blue,
They fit most vehicles back to
1958 and they come with
the necessary mounting
hardware. The Deflecta-
Shield® is instromental in
deflecting bugs, snow.

gravel and other road
particulates from
vour vehicle vear
‘round.

-

i et — -";-""-"'-_-_-
ety
S —————

Just tell Auto Frogg the make, model and
vear of vour vehicle, and we'll send you
vour own shield in the
color of your choice for
only,

2923

Add $4.00
for color.

“SATISFACTION GUARANTEED —
MOST MODELS AVAILABLE FOR IMMEDIATE SHIPMENT™

OO00000000000000 O

CARLD EXF. DATE
ettt Y

i LISE THIS FORM WHEN ORDERING BY PHONE TOMAKE
i PROCESSING YOUR ORDER AS ACCLURATE ]
o AS POSSIBLE

1 vl ORDER FORM |

: Q. ITEM AND COLOR [ erice g

1 I 1

| 1

1 | | 1

i | | i

" Add $5.00 shipping (lowa incl. 4% sales {an ) g i
Make check payable 1o ALTO FROGG.

I My vehicleisa TOTAL . . |

I make model ¥, 1

i :

1 P PLEASE PRIMT D

1 Abrires

1 o Stabe i:l ! 4

: Phyoine Lip

1
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was new." When she moved to New York,
she drove the 289-cu-in. VB through a
blizzard. Now that she lives in the Big
Apple, the Hawk is kept at her parents’
suburban home and taken out for a spin
only on pleasant weekends.

John Sheally I of Virginia Beach, Va.,
shows his '35 Morgan Super Sports MX-4 in
councours d elegance (beauty contests for
cars). Five years ago, on the 70th anniver-
sary of the Morgan Motor Co., John drove
the tiny three-wheeler coast-to-coast, cov-
ering 3,328 miles in 5 days.

Ron Bauman of Riverside, Calif., drove
his 1334 Chrysler Airflow from Los Angeles

T iy

| British sports cars of the '505 and '60s take a

lap of the Indlanapolls Speedway [top) dur-
ing a meet of the Milestone Car Soclety.
Detroit Iron rests In the infleld.

| to Indianapolis in last year's Great Ameri-

can Race (which is actually an old-car
rally). He finished a respectable eighth,
winning $5,000 for his nine-day, 3,000-mile

| effort. In the 83 event, Ron won the

£50,000 second prize ina 41 Mercury. This
year's Greal Race will start in Los Angeles
on June 24 and finish in New York, July 4.
Open to 1936 and older cars, trucks and
motorcycles, this yvear's rally offers a first
prize of $100,000.

Pride of ownership

Even if your "classic” is a '65 Chew
that wins nothing more than a glorified
bowling trophy in a local car show, it's
the pride of ownership that will mean

| the most. That, and seeing the look that
comes over admirers’ eves as they see

your car and mumble, “Wow! Lincle Ed
used to own one just like that."

If you just want to get to the train
station, a Chevette will do the job. But if
you want to have fun, consider giving a
home to an Everyday Classic, ™
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~_Now, Quaker State comes
in clean, easy to pour plastic bottles.

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

Quaker Staie’s leading
motor oils are refined from
1007 Pennsylvania Grade
Crude. So now you get 100%

MOTOR OIL | gi‘::*:?ng;? de protection .%..nd

—~ And if the new bottle isn't
t‘]mﬁllﬂ U5, FLQUART w in your store now, it'll be

there soon.

Today you need an oil this good in a package this good.
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WhereTo Find Your Classic

Buying a collector car, or getting parts
for it, is easy if you know where to look.

Read}r to buy a car you can play with

and be proud to drive? A car that’ll
hold its value and maybe even turn
a profit? Well, hang onto your hat—it could
be a wild ride.

I've been tinkering with, buying and
selling cars as a hobby for 35 years. Some
of those cars | roundly hated, most [ loved,;
some | made money on, most [ didn't. I've
owned maybe 100 collectible cars in all,
and 1 still admit to being a novice,

Let's say you've spotted a 1953 Ford
Mainline Fordor sedan, the one just like
vour dad used to own. It's parked behind a
neighbor's house. The fond memories well
up inside you: all those miles you spent in
that car. You're dying to buy it, but how
smart would that be? How much should
you expect to pay? And what pitfalls
should you look out for?

lf you're like me, you'll have two feelings
working against each other: emotion vs.
reason. You've fallen in love, and that's
fine, But when you step back from this
abject of your affections, you'll see that it
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BY MICHAEL LAMM, west coast enmor

needs a lot of work. At this point, you've
got to ask yourself the three most serious
questions in auto hobbydom: First, what's
this car really worth? Second, are you
prepared to be tough in haggling? And
third, how much will it cost you in time
and money to put the car into the condi-
tion you ultimately want?

You also have to decide whether you're
after just a driveable project car or an all-
out show-winner, Most budgets can han-
dle a “driver," but a show car? No way.

To determine the cost of reconditioning
or restoration, figure out: which parts are
missing; what safety items will have o be
replaced (tires, muffler, brakes, lights, sus-
pension pars, etc.); and what the car will
need in terms of mechanical, electrical
and cosmetic repairs.

Factor into this equation how much of
the actual work you can do yourself,
because if you have to [arm out mechani-
cal and electrical repairs, bodywork or
upholstery, you might find yourseli in deep
financial waters.

Okay, now let’s take a slightly different
tack. Suppose you've decided to pass up
that Mainliner in your neighbor's back
vard—Ilet's say it's too rusted or too far
gone mechanically to bring back into
practical use at a reasonable cost. Bul
you'd still like to find a nice '53 Ford,
maybe even the Sunliner convertible that
your dad couldn't afford. Where do you
begin your search, and how much should
you reasonably expect to pay?

To ferret out any particular car, keep an
eye out for the car itsell on the sireet. |
often leave my business card on cars I'm
interested in buying. | scribble a note on
the back saying, “When you get ready to
sell this car please call me. Save this card
and give me first dibs." 've bought half a
dozen cars that way, often at very reason-
able prices.

Check classified “Collector Car” ad sec-
tions in local newspapers and Penny-
savers. Go to local swap meets. Talk to
people who have cars like the one thal
you're looking for. They often know where
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" guides are only one kind of specialized

Car shows like the huge Car Craft Street
Mationals jopposite page| are a good
pilace to find old cars, but look in the
parking lots, not the show itself. Auc-
tions can be e we: Harrah's Auto-
mobille Collection in Reno sold this '29
Chevy Phaeton (left) for 520,0001 Price

publication for the old car hobby
|above]. Hemmings News lists cars and
parts for sale; Vintage Auto Almanac
has car club addresses, sources for parts
and services, lists of museums, salvage
yards and car publications—it's a regu-
lar Yellow Pages of the old car hobby.

you'll be able to find just what you're after.

Also go to local concours and car
shows, bul instead of expecting to find
your dream car in the show itself, check all
the surrounding parking areas. Again,
leave your business card under any candi-
dates’ wiper blades.

Buy as many pertinent hobby magazines
as you can lay your hands on, These are
always good investments, not only to find
the car you want but to leam about condi-
tion and asking prices. Hemmings Motor
News, Cars & Parfs and Old Cars Weekly
have the best general old-car classifieds,
but you'll also discover publications that
specialize in specific makes. For example,
if you lust after an XK Jaguar or a vintage
Mercedes or an older Corvelte, there are
classified-ad publications just for those
makes alone.

And be sure to try the car clubs. Before
joining, you might want to write for sample
copies of club magazines (there's usuallya
charge). Nearly all of them camy classified
ads for cars and parts. These also are good
background on asking prices.

Old-car auctions have enjoyed a certain
vogue in recent years, and you can some-
times pick up a good deal at one. I've
always considered auctions better for sell-
ers than buyers, though, because you
rarely get a chance to talk to the car's
owner at an auction. And vou almost never
gel o drive a car before it goes on the
block. Eyeballing a car isn't enough. The
test drive is more important with any used

POPULAR MECHANICS ® MAY 985

automobile than it is with a new one.

If you absolutely have to have a certain
make and model car and you haven't been
able to find it yourself, you might think
about contacting one of the many car
brokers or locators around the country.
You'll find them listed in the Hemmings'
Vintage Auto Almanac under “Appraisals.”
Be sure to establish the fee before you as-
sign someone (o look for your dream car.

Mever buy a car sight unseen. It's too
great a gamble. | know people who've had
collector cars shipped over from England
or South America, and they've had terrible
griel. You're almost always better off travel-
ing long distances and then rejecting a
possible purchase than “saving” ftravel
costs. You do have to factor in travel and
transportation in any deal, though. If the
car you're buying is across the state, across
the country or overseas, calculate your
own travel expenses, time lost from work,
plus shipping the car home. A commercial
haulaway can easily run $1,000 if you have
to ship a car between coasts.

Once you've found the car you've been
yeaming for, how do you know what to
pay? Several published value guides exist
and if you've studied the classified ads,
you'll already have a fair feel for prices. The
trick is to pit condition against asking
price. Condition is allimporant. You're
usually much better off paying another
$1,000 to $2,500 for a really good, solid car
than fixing up a dog. You'll find that $2,500
doesn't go far in a restoration. A really

good paint job costs nearly that much.

What do you do when your hobby car
goes kaflooey? Finding parts for most older
cars has, oddly enough, become easier in
recent times. Today, I'd have very little
trouble finding the water pump that made
me park my mint 1931 Hudson Greater
Eight 35 years ago. Back in the early 1950s,
| tried desperately to find a new or rebuill
water pump for my Hudson but had abso-
lutely no luck. | finally had to sell the car
dirt cheap.

There's now a network of clubs, publica-
tions and swap meets that didn't exist
then. This modemn network makes finding
restoration parts and information relatively
easy. To track down my 31 Hudson water
pump today, I'd wrile a few letters and
maybe make some long-distance phone
calls, but within a week I'd have the
pump—most likely NOS (for "New Old
Stock™), meaning it's an original unused
part, saved through the years. There are
also "repro” or reproduction parns, built
recently, usually but not always to factory
SPeCs.

Begin any search as near home as
possible. [ can still buy lots of brand-new
parts for my 1967 Camaro from our local
Chevy dealer. The parts man has to spe-
cial-order themn, but that's no big deal.

If parts are no longer in stock, get on the
phone to local auto dismantlers. If one
vard doesnt have a certain par, the
counter man often knows who in the area
might carry it. Be sure to ask. He can also
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get on the hotline and track down the item.

Failing that, go nationwide. The stron
gest link in the national old-car network is
a monthly magazine called Hemmings
Motor News. It consists of nothing but
ads—thousands of them in every issue:
cars, pars, literature for sale, to swap,
wanted to buy, whatever.

Another tremendous aid in the search
for hard-to-find parts is an annual publica-
tion, called Hemmings' Vintage Aufo Al-
manac. It lists parts sources by make of
car, by state and by category (carburetors,
ignition and wiring supplies, and so on). It

also lists car clubs by make and often by
model (Ford, then Ford Maodel T, Model A,
early V8, Thunderbird, Mustang, and so
on); salvage vards, restoration shops, plat-
ers, re-spokers, research archives, librar-
ies, museumns and more.

The more popular old cars have
spawned companies that sell parts specifi-
cally for those makes and models. For
instance, if you've just bought an early MG,
yvou'll soon discover—among many oth-
ers—Moss Motors in Goleta, Calif., and
Scarborough Faire in Pawtucket, R.1. Both
offer catalogs and have toll-free phone

SHOCKS & STRUTS

numbers. Similar parts companies special-
ize in Corvettes, Camaros, 1955 to '57
Chevrolets, Stovebolt Chevys, Firebirds,
Mustangs, Model T and A Fords, V8 Fords,
MoPars, Packards, Studebakers, Rolls-
Rovees, Mercedes, Porsches, Panteras and
just about amything else that enjoys a
strong following.

If you're into some of the more rarified
collectibles like vintage Hudsons, Peer-
lesses, Willys-Knights, Moons or Franklins,
catalogs don'l exist and you'll probably be
best joining one of the dozens of clubs
devoted to those brands, Fact is, clubs
make good parts and information sources

1 in any case. A complete list of club ad-

dresses is published in the HVAA, where it
takes up 56 pages!

What | usually dowhen I'm locking for a
hard-to-find part is write to likely sources

can browse among literally miles of old car
parts. Sandwich boards are worn by some
shoppers until they get tired |above).

all over the country. | find their names in
Hemmings or the HVA4, When [ write, |
always include a stamped returmn envelope.
That's important. In my note or letter, [ ask
each source to list the price of each item.
That way, | can compare prices at the same
lime | discover wha's got what,

Be sure to find out what condition the
parts are in and whether they're NOS or
repro. Even NOS parts can deteriorate with
time; just because a vendor tells you it's
still in its original factory box, the part might
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not necessarily be in perfect condition.
The final and most enjoyable way to find
parts is to frequent old-car swap meets
You'll find time-and-place listings in most
hobbwy publications as well as the “Collec
tor Car” section of your hometown news
paper's classified ads, Regional chapters
of car clubs usually hold swap meelts on
weekends throughout the spring, summaer
and fall, the largest being the gala Antique
Automobile Club of America fall meet in
Hershey, Pa. “Hershey," as it's fondly
called, takes place each vear in early
October. This huge event attracts hun
dreds of thousands of car hobbyists from
all parts of the world. Vendors trailer or

Want an authentic old license plate to
match your old car? Go to a big swap meet.

truck in literally mitlions of vintage pans,
set up lents or open booths along 5 1o 8
miles of walk-along alsles and. for the
better part of a week, old-car nuts like me
can stroll around in heaven

The week before Hershey, there's a
smaller meet al Carlisle, Pa., some 30
miles west of Hershey, Carlisle caters to
owners and buvers of later-model cars,
especially those of the 1950s and '60s
Other important annual meets around the
country include those at Englishtown, N.J.;
Portland, Ore.: and the Rose Bowl in
Pasadena, Calif

Mow, | know vou're still wondering
about the prices of hobby-car parts. The
mile of thumb is this: The rarer or more
expensive the car, the more expensive the
par. For example, a replacement water
pump for a Mercedes 190-5L will set you
back around $140. The same ftem for an
MGA sells for $30, and for my 1967 Camaro
| can still buy a rebuilt at most local pans
houses for $20

The secret, though, is that there's often
not a set price on any given part, especially
when you spol one at a swap meel. Also,
when you have a number of suppliers
selling the same or similar pars (like Moss
and Scarborough Faire), compefition
keeps a lid on prices ™

Addresses for the publications and swap
meers mentioned in this aricle are fisted
urider Sources on page 155
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IF YOU CAN DO THIS;

YOU CAN FIX A
ROUGH-
RUNNING ENGINE.

You don't have to be a do-it-yourselfer to take
care of your engine with Gumout®.
It's easy. Just add Gumout to your gas tank, to
clean away deposits that -
gum-up the fuel system.
Gumout helps rough-running
engines start easy, run
smooth, even stop stalling.
With Gumout, you
really canfix it yourself.
And save money between
tune-ups.
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The house may not look like yours, but you ¢an have a stately Bentley 52 in your driveway for less than the cost of @ Chevy.

You can own an exotic
import at a price that
will fool the neighbors.

BY RICH TAYLOR

Huntington Beach, Calil.,, not long
ago, when | passed the ultimate
automotive status symbol. It was a huge
British limousine—bwo tones of silver,
block-long hood, triumphant grille. This
wasn't a designer edition Rolls-Royee, but
a 20-year-old Austin Princess. The average
person can't tell the difference between a
Princess and limousines like a Rolls-Royce
Phantom {a special-order Rolls for heads
of state).
There's a price difference, though. A
new Phantom costs £250000— good
used one between $50,000 and $100,000.

Iweas driving down Beach Boulevard in

134

Porsche has been bulld its 911 model (left) for 20 years: older ones start at 56,000

Genuine V12 Ferrarl

You can buy an Austin Princess for under
£5,000, and $10,000 will get you a superb
one. You can have all the panache of a
Rolls for less than a Honda Civie. Talk
about an affordable dream!

Mavbe vour particular dream has alwavs
been o drive a really exotic sporls car, a

GT 2+25 are priced In the 510,000 to 515000 range.

Porsche or Aston Martin, perhaps. Or may-
be you'd rather have a high-performance
sedan like a Jaguar or Mercedes. Believe il
or not, these dreams are affordable too, for
less than the price of a new Chevrolet.
There are two secrels here that, if vou
understand how they work, will allow you
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How Motorcraft FL-1A Filters
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Own an old car or want to own onel
Then subscribe to Hemmings Maotor
MWews, world's largest old car market-
place. Hemmings has over 600 pages of
ads each month, crammed with thou-
sands of old cars for sale—plus parts,
literature, restoration supplies and more.
Only $16.75 for 12 giant issues. Subscribe
ta the ‘hible’ of old car collectors today.
send to;
HEMMINGS MOTOR NEWS
Dept. 5P18, Box 100, Bennington, VT 05201

¥

lo own and drive that affordable dream,

One is that small companies like Jaguar,
Porsche and Aston can't justify frequent
model changes, so even a 20-year-old
Porsche looks just like a new one to most
people. The second is that the average
person logically assumes that all Porsches
and laguars are expensive, while collec-
tors know that some are better than others,
and priced accordingly.

For example, a new Aston Martin V&
costs $110,000. But the very same car has
been in production since 1968, You can
buy an early model for $15,000 to §20,000,
and nobody can tell the difference.

You can do the same thing with a 1973
to 77 Mercedes-Benz 45051 roadster. The
new 3805L is literally the same car, with a
price tag of $44.420. Bul you can buy a
mint 1973 Mercedes 4505L—with better
performance than a new 3805L—for under
$20,000 if vou shop around.

The bargain Mercedes is the fabulous
f.3. They built only 1,000 of these in the
late '6ls/early T0s. With a 6.3-liter VB in a

y

This 520,000 Aston Martin VB Is a dead
ringer for the 5110,000 Volante model.

lightweight sedan body, the 6.3 will cutper-
form nearly any sedan ever built. You can
buy one for 36,000 to $12,000, depending
on condition, The nearest equivalent new
Mercedes is a SO0SEL, for $52,200.
Porsche has been building the 911 for
two decades, a new one costs $32,000, an

| old one $6,000 to $9,000, Only a Porscho-

phile can lell the difference. Same goes for
the Jaguar XJ6. The 1985 edition costs
$32,250; the identical-looking 1968 to '78
edition runs $3,000 to $10,000, depending
on how much work the engine needs.

Then there are the overlooked models of
really top-flight cars. For example, you can
buy a genuine Rolls-Royee for less than the
average 1985 compact. You even have your
choice of two quite different models. From
1949 through 1955, Raolls sold the Silver
Dawn. A standard Silver Dawn four-door
sedan looks like a miniature Phantorm—
which is to say, just like everybody’s dream
of whal a Rolls-Royce should look like,

A Silver Dawn is one of the most reliable
and economical Rolls models (o own, and
a genuine delight o drive. Prices stan
around $10,000, and go up to $20,000 or
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s0. The same car with a Bentley grille is
called a Mark V1 or R-type, and these can
be found for even less. Really excellent R-
tvpes can be had for $12,000,

From 1955 through 1965, Rolls-Rovee
sold the Silver Cloud (with a different
grille; it became the Bentley 5-Type), This
is the car that most people think of when
you say Rolls-Royee, and o most people,
il's more impressive than the boxy Vol
voesque sedans Rolls-Royee sells today.

Finalty, there's the ultimate dream of
every auto enthusiast—a Ferrari. To me, a

PR

Older Jaguar X}Jb6 sedans, though to
engine trouble, look the same as ‘85 models.

new mid-engine Ferrari V8 is a wonderful
car, but somehow, it's not a real Ferrar. |
want the engine in front, and | want it to
have 12 cylinders. Trouble is, | simply can
imagine spending $100,000+ for a 275
GTEA or Daytona. For that much money, |
expect four bedrooms and two baths,

But look al the Ferrari 330 GT, 330 GT
242 and 365 GT 2+ 2. This run of similar
cars covered the decade of the 60s, and all
have superb Pininfarina bodywork, essen-
tially the same chassis as the more expen-
sive Femrari models and, of course, the
wonderful big V12 engine.

These 2+2 Gran Turismo models are
pure Ferrari through and through, yet Fer-
rari die-hards dismiss them because they
don't have the ultimate performance and
racing record of the more expensive mod-
els. Why, they even have air conditioning
and power steering!

You can buy a magnificent 330 GT
Ferrari for under $15,000; a so-s0 one for
under $10,000. Of all the affordable
dreams, this has to be the best—inexpen-
sive, marvelous to behold and truly inspi-
rational to drive.

Every car I've mentioned will go up in
value while you own it, Cars like these are
genuine collector cars, surefire invest-
ments. They just cost less than the more
expensive museum pieces thal you'd be
afraid to drive on the road.

There is only one caution | have for you:
Buy a good, honest car that is in decent
shape, In this league, bodywork, leather
upholstery and complex mechanical re-
building are wildly expensive. And that
could tum your affordable dream into a
costly nightmare, ™
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The admﬂumr’s mﬂr
" cannot exceed the grarpp!
b .\'ﬂ‘s tires.

«To confront terrain mat
ﬂafrimmepmse we' ™
recommend the enthusiastic
grip of Kelly's Safari line |
of light fruck tires. <, '

Make your ‘escape over =
grueling blacktop or trackiess : 1
wilderness. Kelly buildsa
Safari ta suit you. From
deep-biting traction tread
of the MSR. To the heavy,
blaﬁtu of the R-T. Each' Sﬂﬂ
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rock or rain with ease. © . .

Which means ytmr next
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exceed neither,
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mamtwur Kelly dealer’s ')
during his big “Escape On
Safari” promotion!
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Don't call them ‘used
cars.' They're the classic
cars of the future!

BY RICH TAYLOR

ave we got a deal for you. How

about a fabulous old classic,

guaranteed to increase in value,

for $6,5007 Too much? How about one for

£3,5007 $1,5007 How about they pay you to

come tow it away? There are classic cars

out there literally for the asking. It's just a

malter of being in the right place at the
right time.

For example, last fall | got a letter from
my Aunt Dorothy. She knows | like old
cars, and she wanted me to buy her old
Buick. I checked Hemmings for a fair
value, and paid her $2.000 for a 1965
Riviera with 34,000 miles. It cost me anoth-
er 1,300 to replace the worn-out tires,
brakes, shocks, springs, exhaust system,
wheel bearings and battery.

What did I get for my $3,3007 Well, | got
a Certified Milestone car, one of the best
designs from the drawing board of Bill

138

1965 MUSTANG

1972 CAMARO

Mitchell. 1 got incredible luxury [ couldn’t
afford in a new car—bucket seats, Buick
ride and styling that still stops the crowd in
its tracks. Kids young and old enjoy watch-
ing the hydraulic headlight covers open
and close like chrome-plated clamshells,

| got performance—you forget what 425
cu. in. can do, unfettered by emission
controls. And finally, | got incredibly cheap
transportation. Even at 15 mpg on regular,
my gas bills aren't outrageous. And my
insurance bill is $85 for the year. | don't
have the $400 insurance bills, $100 tune-

E.%O. coupes sell for $1.500 to
convertibles start at
!E.Dﬂﬂ.ThellrnTrwAmhadlﬂS-hpﬂm
.Mr'u"! a good one costs under 54,000, Good
early GTOs are avallable for 53,000
m“..! . Second-series Camaros are among
the best looking cars ever made In America;
a'72 ls worth $2,000. All prices are for cars in
“good,” not “excellent,” condition.

ups or the depreciation of a new car.

There are dozens of deals like this if you
look around. My neighbor just sold a 1965
Buick Grand Sport convertible—original,
one owner—ior $1,500. Another let go a
‘67 Cougar with 45,000 miles for only $500.
The guy down the streel just bought a
Karmann Ghia to restore in his spare lime.
Would you believe he paid only $200,
including a spare engine? In the past vear,
my friend Jon has had an $800 '65 Mustang
GT, a $1,600 '67 Mustang GT, and a $2,500
74 Camaro Z-28.

If you're beginning to see a pattern here,
you're right. All these cars are between 10
and 20 years old, and they're American—if
you don't count Volkswagen, which is
more American than a Chevy when it
comes to parts and service. While they're
all limited-productionspecialtycars, they're
based on standard components that are
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used in millions of more mundane models,

This is very important. There's no point
in gefting a great deal on a tenific old
Maserati, just to find that the only mechan-
ic who can give it a tuneup lives in
Bologna. My idea of a cheap classic is
something thal not only cosls a minimum
to buy, but can be rebuilt by anybody using
parts from the local parts store.

You have to get into the proper mindsel
for collecting at this level. You don'l want
to buy a §1,000 Mustang, for example, then
spend $3.000 on a paint job, $1,500 to
rebuild the motor and $2,000 for a new
interior. That defeals the whole purpose ol
Everyday Classics. The goal is nol only a
low initial price, but a low price, total.

Rebuild the mechanicals yourself. Buy a

A 1965 Bulck Riviera with 425 VB like the
author's Is a good Investment at 52,000,

reproduction interior and install it vourself;
they're available for almost every popular
collector car, And sowhat if a $200 ename|
paint job isn't as glamorous as a $3,000
coal of acrylic lacquer? From 10 feet away,
nobady can tell the difference.

Even better, buy what the classified ads
call a “good onginal” car like my Riviera
that doesn't need any major work. It won'
win any concours d'elegance, but 've had
more fun driving my $3,300 Riviera than
any of the more expensive classics ['ve
owned over the years. Panicking over every
storee chip, rust spot and oil globule on a
$50,000 investment can get tiresome pretty
quickly.

What do | recommend in a cheap clas-
sic? Well, it depends on what you like and
what you can afford. If vou wanl a real
antigue, nothing beats a Ford. And surpris-
ingly, you can buy a Model T or Model A
Coupe, Sedan or Touring for under $4,000
It wont be a show car, it won'l be a
roadster, but it will be a good, clean,
driveable, no-rust four-cylinder Ford from
the 20s, And happily, reproduction parts
for early Fords are both inexpensive and
easily available.

If you'd rather have a V8, there's nothing
sweeter than a 1937 through 1940 Ford
Tudor or Fardor sedan. They've been favor-
ites of collectors and hot-rodders alike
ever since they came oul. If you look
around, $3 000 will buy a decenl one.

Then there's the '55 to '5T Chevy. This is
another of the great cars—a classic that's
never gone oul of favor. It's the firsl mod-
ern VB, with timeless styling and an ap-
pealing honesty that's rare. You can buy a
perfectly decent 55 to 57 Chevy sedan for
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less than $§2,000. You won't find the restor-
able hulk of a converible or Nomad wag-
on for that, and showcars are knocking on
£20.000. But for a car to drive and enjoy,
there isn't any cheaper fun than an old
Chevy sedan.

Around $2,000 seems lo be the magic
figure for a car that's in good shape and
driveable without a lot of work. If you can
afford that, a whole world of interesting
cars opens before you. There are old
American luxury cars like my Riviera, or
virtually any Cadillac, Lincoln or Chrysler
from the same era, I'm partial to the
RivieraThunderbird'Grand  Prix bype of
“personal-luxury car” from the '60s be-
cause they combine high quality with
surprising performance,

Then there are the “pony™ cars. You can
still find one-owner '65 to 68 Mustang
notchbacks for $2,000, or second-series
70 to 73 Camaros. Second-series ‘65 to '69
Corvairs are another buy. Corvair prices
start at around $7,000 for concours show-
cars, then level off at approximately $1,000
for a “driver.” A fellow in the next town is
offering a '65 coupe for free if you'll give
him $100 for his other one,

Finally, there’s the Volkswagen Beetle
family of fine, cheap collector cars. Kar-

Despite Ralph Nader, old Corvalrs are fun.
Because of Ralph Nader, they re also cheap.

mann Ghias of all years are under 53,000,
even for a really decent one. Beetle con
verlibles start at $1,000 and go up, depend-
ing on which year they were built and what
condition they are in. Even belter is the
ultimate VW specialty car—a dune buggy.
Listen before vou laugh.

Remember when Bruce Meyers lirst pre-
sented his Manx? The car magazines went
nuts. Here was this silly-looking fiberglass
bathtub that would pull 1.0g on the skid-
pad and brake test, if you put good tires on
it. With a hot VW or Caorvair engine, vou
could hit 0 to 60 in less than 6 seconds.
That was worldclass performance then

You can buy a decent dune buggy for
between $500 and $1.500 and have the
time of your life. I won'l impress your
neighbors like a Ferrari or Rolls-Royce, but
you'll be too busy enjoying yourself to pay
them much mind. So what if serious
collectors have more invested in their
paint jobs than you have in your whole car?
They're fussing about paint nicks ..
you're having fun. Isn't that exactly whal
Everyday Classics are all about? ™

SOURCES

PRICE GUIDES

Actual Cash Value (selected cars, 1845 B0; annual,
$10) Sandoro Publications, 24 Myrtle Ave., Buffa-
o, N.Y. 14204; (T16) BS5-1831.

C.A.R. Values (suction price reports; annual, §14 85}
P.O. Box 1398, Bloomingron, Ind. 47402; (812)
334-0581.

CPl Value Guide to Cars of Perdeular Imerest (select-
ed cars, 1945-"83; quarterly, §15): P.O. Box 11409,
Baltimore, Md. 21238; (301) 252-5758.

The Gold Book (195578 cars; quarterly, $38): 1462
Vanderbikt, El Paso, Tex. 78935; {815) 582-5713.

NADA Official Obder Car. RV, and Guide
(198878 wehicles: gquarterly. $40): NADA Ap-
praisal Guides, P.O. Box 7800, Costa Mesa, Calif
B2628; [(B00) GZ2-6232

Dfficial Price Guide to Collector Cars (1885-1578;
annual, $12.45): House of Collectables. 1904 Proe-
mibere Bk, Orlando, Fla. 32808; (305) BS7-B095.

Oid Cars Price Guide {1900-"77 cars; quarterly, $8)
Krause Publications [nc., 700 Stte St lola, Wis.
540990; (7150 445-2214.

Old Car Valuwe Guide [1897-1954 cars: annual,
$12.45); 1462 Vanderbil, El Paso, Tex. 79935
[B15) 582-5713.

PUBLICATIONS

Cars & Parts (monthly magazine, ads plus photo
staries: 518 a yoar via second-class mail, $40 first
classh: Box 482, Sidney. Dhio 453865

Hemmings Motor News (ads only; monthly, $15.50 a
year via third-class mail, $42.50 firsi class): Box
380, Bennington, Vi. 05201

Hemmings' Vintage Auto Almanac (annual directory,
£9.95) Box 768H., Bannington. Vi. 05201

Long Island Cars (monthly magazing, &ds plus articles
on cars of the "50s-'70s: 515 a year): Box 567,
Holbrook, K.Y. 11741

0ld Cars Woekly [waakly ninvepaper, ads plus hobby
mrvess and ovents; §17.50 a yeark: lola, Wis. 54800,

Special Interest Autos (bi-monthly magazine, ads,
articlas and Drive Reports: 512 & yearl: Box 196,
Bennington, V. 05201

SWAP MEETS

M. collectar car and hot rod swap
meet, April 26-28, 1085, Sept. 27-20, 1985; Admis-
slon: Fri. $2. Sat.-Sun. 53, children under 12 free.
Saturday meets feature custom cars, hotrods and
vans; Sunday mests antiques, classics, pre-'72
production cars. Contact: Raceway Park. Pemsion
Rd., Englishtown, N.J. 07726

Carlisle, Pa., collector car flea market, O, 3-6, 1985;
Admission: §2. Contact: The Flea Marketears, 1000
Bryn Mawr Rd., Carlisie, Pa, 17013

Hershey. Pa., antique auto national meet, Oct. 10-12,
1885; Admission: free. Contact: Antique Autorno-
bile Club of Amerca, 501 West Gowvernor Rd.,
Hershoy, Pa. 17083,

Rose Bowl collector car and ot rod SwWap imeset,
Pasadena, Calif. Oct. 27, 1985 Admission: £5 for
adults. Contact: A.G. Canning Antractions, Bax 400,
Maywood, Calif. 80270,

Portland siwap mest, Multnomah County Exposition
Centar, April 12-13, 1986; Admission: $1. Contact:
John Adams, Box 23722, Portland, Ore. 87223

TOOLS AND MATERIALS
And Welding Supplies
The Eastwood Co., Hox 2068, Malvern, Pa. 19355
Pull Rods
Full ses, $27 postpaid: SAM'S Auwts Supply, 1701
Hastings Way, Eau Claire, Wis. 54701
Doit-yourself plans, $3 plus self-addressed, stamped
envelope; Thomas Heyd, 1120 Cedar 5t Eau
Claire, Wis. 54703
Kkrs

Tallight Repair

Form-A-Lans, Loctite Corp.. 4450 Cranwood Cr.
Cleveland, Dhio 44128

Lens-Fix, Flax-Hesive Co., Box 28612, Philadelphia,
Pa 182141

Vaouvum Wiper Motors

Windshield Wiper Supply Co., Box 11, Babylon, NY,

11702,

REPAIR MANUALS
MOTOR Auwto Repair Manuals
Vintage Car Editions, Vol. 1. 1835-'53, 23 modals,
gED pg.. $30: Vol I, 1853-'61, 31 models. 1,148 pg..
a5
Bth Early Model Edition, 1874-"79 models. 1.300
pg.. $21.50.
1985 Edithon, 1978-"85 models, 1,100 pg., $21.50
All from MOTOR Publications, 555 West 57th St
Niver York, N.Y. 10018
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Treat Your Car
Like A ClassicTo

Make It Last

New or old, any car will live longer
with tender loving care

r most enthusiasts, a large part of
F‘m jov of owning a hobby car lies in
gelting their hands dirty. If you real
Iy want to develop an intimate relation
ship with a machine, we know no better
way than to crawl under it and over it, to
take it apart and put it back together, lo
clean it and polish it
But the benefits of doing it vourself are
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maore than spiritual. If vou live with a car
long encugh, you'll eventually come o
know it so well thai even the most
insignificant faults will immediately be
recognizable, and you'll be able to antici
pate the need for repairs before serious
problems develop.

The key to establishing this kind of
relationship with your car is a systematic

Besides money, the do-it-yourself
mechanic learns the workings of drum
brakes and every system In his car.

approach to maintenance and repair. In
the following pages, we'll outline a plan
for car care that will help whip any car
into shape and keep it there,

A helping hand

Before you even think about diving
under that prized hunk of iron, vou
should equip voursell with as much in-
lormation as possible. Ideally, vou
should obtain a copy of the vehicle
manufacturer’s service manual for your
hobby car. Some manufacturers have a
considerable supply of early-model man-
vals. We recently purchased a shop man-
ual for a 26-vear old European car. How-
ever, others may only have more recenl
issues, -

If you can't obtain the factory book for
your car, general service manuals, which
cover most domestic makes, are avail-
able for early-model cars, Motor Publica-
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SOUND ADVICE: TURN ON

ZERY AND TUNE UP

R NEW GM VAN.

Nothing harmonizes with the
new Chevy Astro and GMC
Safari vans quite as well as a
Delco Equalizer V Music Systern
an exceptional option avail-

able on exceptional new
vehicles.

The Equalizer \ system
speakers, receiver and graphic

equalizer-is designed into the
vans on the drawing board.
So it's tuned to their unique
acoustical environments.

Up to six Delco Sound™
speakers, specially designed
to take the show on the road,
give the music concert-hall
dimension.

Equalizer \['s Electronically
Tuned Receiver (ETR™) is
engineered for drift-free
receptfion. And a new auto-
reverse cassette player, with
music search and repeat,
doubles your musical options.

-\:dh--"-r-u © - e—

BRINGING YOU THE ART.OF FG" USIC THROUGH THE SCIENCE OF SOUND.

The system’s graphic
equalizer lets you conduct a
quintet of bass, midrange and
treble controls to score the
musi-:: fo ﬁ_.rDur individual taste

The sum of the parts tunes
up your van in a whole new
way. Give Equalizer V an audi
tion when you test drive the
new Chevy Astro or GMC Safar
Hear how Delco Electronics
tunes up with the art of music
through the science of sound.

Delco Electronics

8 DhASKOR OF GENERAL MCHORS




Last week, Mike Benedict's
N menhamcthnmgfihig_car,_ n
changed the oil an
s . replaced the filters.
‘ - He overlooked one thing.

-l T I =

The fan belt. Almost everyone overlooks engine belts, because they don't show wear
the way they used to. But after four years on today’s higher-revving engines, even the best belts
can break anytime. So if your car 1s four years old or older, change the belts now.
And ask for Gates. We made the first; we still make the best.

The Crates Rubber Company, Denver, Colorade. Brantford, Chitario.




KNIFE BLADE

SCRAPER
BATTERY CABLE isehn ;

CLAMP

1 Battery cable terminals must be kept
corroslon free to ensure reliable starting.

tions (535 West 57th 5., New York, N.Y.
10019) publishes the Maofor Auto Repair
Manual, Vintage Car Edition). Volume |
covers cars produced from 1935 to 1953,
Volume Il covers 15953 to 1961. Other
editions cover newer models up o the
presenl. For more on repair manuals, see
the Sources listing on page 153.

Battery

A baltery checkup Is a good place o
begin the initial hobby car maintenance
service procedure. This check should be
repeated at 15,000-mile intervals or when
a problem arises. The baltery cleanup
parl of the procedure should be per-
formed every time you change oil.

Begin by removing the battery termi-
nals, negative cable first. Then, use a
small brush to clean all parts of the
battery and terminals with a paste made
from baking soda and waler. Remove
corroded metal inside the terminals and
from the battery posts using a small knife
or a battery-post cleaning tool. A three-
comered bearing knife works better than
a flat-bladed knife.

If the terminals are attached to the
cable by means of screw clamps, disas-
semble each clamp and clean it and the
bare cable end with the paste and brush
(Fig. 1). Scrape any comosion from the
terrninal. This type of lerminal is particu-
larly subject to corrosion and must be
cleaned at regular intervals. Your best bet
is to replace a cable that has a screw-on
terminal with one that has a convenhional
molded terminal.

If your battery is of the standard type—
as opposed 10 a maintenance-lree bal-
tery—remove the caps and check the
electrolyte level. If it's nol up to the
indicated mue level, add distilled water. 1i
yvou add water when the temperature is
below freezing, vou must drive the car for
at least 20 minutes.

Check the other ends of the cables—
where the negative altaches to ground
and where the positive connects to the
relay or starter motor. Make sure that all
connections are tight and free of corro-
sion. If not, disconnect the cable end.
Clean it, and the post or bolt il was
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attached to, with the paste and brush.

Reconnect all cables, starting with
the ends thal are not attached fo the
battery. Then connect the positive cable
to the battery before connecting the nega-
live.

Hydrometer checks

If your battery is equipped with filler
caps. vou can determine its stale of
charge by checking the specific gravity of
the electrolyte solution with a battery
hydrometer. The hydrometer reading
must be comected for lemperature. I
readings vary by more than .05, the
battery should be replaced. See the in-
structions for vour hydrometer.

Many maintenance-free batleries have
a built-in hvdrometer thal indicates ap-
proximate state of charge by changing
color. In most cases a green eve indi-
cates [ully charged, a dark eve indicates a

07O 300-AMP
METER

SO0-AMP CARBON
PILE RHEDSTAT

0 TO 15-VOLT
METER
POSITIVE
MEGATIVE GROUND  CABLE
CABLE

2 To test a battery under load conditions,
an adjustable carbon pile should be used.

discharged condition, and a clear or
white eye indicates that the batiery is bad
and cannot be charged.

If you don't have a hydrometer, vou
can gel a general idea ol batlery charge
level by measuring voltage, With the
engine off, the battery should store at
least 13.5 volts. If you've just charged the

VOLTMETER
MEGATIVE LEAD

VOLTMETER

e
voumerer (1)
POSITIVE LEAD]T

CHECKING POSITIVE CIRCUIT RESISTANCE

VOLTMETER
NEGATIVE LEAD

battery, turn the lights on for 15 seconds
belore measuring vollage,

If your hyvdrometer check or vollage
test indicates that the battery is not fully
charged, connecl a trickle charger for
several hours or until you get a fully
charged indication. Some maintenance-
free balteries that have been almost fully
discharged have to be charged with a
high-amperage service slation lype
charger lor a long period of time. If any
battery won't eventually come to full
charge, it's defective and musi be re-
placed,

If vour voltage check or hydrometer
reading indicates that the battery is
charged, it should be load tested to
determine its cranking capability, ldeal-
by, you should use an adjustable carbon
pile to load the batiery while vou lake a
voltage reading (Fig. 2). The amount of
load that a specific battery should be
able to handle can be found in the
service manual. In most cases, il will be
between 150 and 270 amps.

If you don't have a carbon pile, load
the battery by cranking the engine with
the coil wire removed and attached lo
ground. On GM cars with HEI ignition,
disconnect the wire that is altached to
the distributor's BAT terminal, The battery
should be able to provide 9.6 volts while
cranking the engine for at least 15 sec-
onds at 70° F. At 30° F. you should
measure at least 9.1 volts, at 07, 8.5 volts.

Ii the baltery is not able lo maintain
voltage under load but appears 1o be fully
charged when the load test begins, it's
worn oul and must be replaced. Batleries
are not supposed lo last forever, Four
years is aboul the limit for most,

Resistance tests

1f you find that your batlery does produce
enough voltage during the cranking test
but the engine still doesn't turn fast
enough to start, check for excessive cir-
cuit resistance (Fig. 3). To check posi-
tive-circuit resistance, connect a voltme-
ter's lead Lo the positive baltery post and

VOLTMETER

VOLTMETER POSITIVE LEAD

MOTOR

BATTERY GROUND
CABLE

CHECHING GROUND CIRCLIT RESISTANCE

3 If the battery passes a cranking capacity test, but the engine still cranks slowly,
check both the positive and negative starter motor circuits for excessive resistance.



ez oy

CAR-CARE - -GUIDE

its negative lead to the relay terminal or
to the starter motor's positive terminal
(the big one). The meter should read less
than 0.5-volt. Check ground circuit resis-
tance by connecting the negative voltime-
ter lead to the negative batiery post and
positive lead to the starter housing.
Voltage should be less than 0.2.
volt. If either voltage check ex-|-
ceeds maximum, there is tool
much resistance in that circuit,
probably due to a bad cable. Re-
place suspect cables and check
connections again.

I the resistance test does not reveal
a problem, either the starter motor or
the solenoid/relay is defective. I both
prove to be okay, the engine is suffering
from an internal problem thal makes it
hard to turn. Should the battery take a
charge and pass the load test but dis-
charge while driving, there's trouble in
the charging system. Further testing will
determine whether the alternator, regula-
lor or wiring is to blame. Consull a
manual for troubleshooting procedures.

TURM SIGNAL
FLASHER

FUSE BOX A~
IGNITION KEY

uut(utlw BUZZER

& Turn signal and hazard flashers are usual-
Iy mounted under the dash, in fuse box.

Lights and accessories

Once you've determined that the start-
ing circuit functions as it should, check
the brakelights, taillights, turn signals,
headlights and other electric accessories
lo make sure they operate. I's a good
idea to check operation of all lights every
time you change oil. Check other electric
accessories as problems arise,

If you find that a single bulb is oul,
remove it and check the filament visually,
with a test light or with an ohmmeter,
Clean the bulb contacts before installing
a new one, Should that fail to solve the
problem, check for voltage at the light
socket connector and ground. If it's lack-
ing, trace the wire, checking for voltage
al various points with a test light needle
probe by piercing the insulation.

Maybe the taillights and brake lights
wark but turn signals don’l. Try replacing
the flasher unil. In most cars, it’s a small
metal can that can be found under the

I 60

5 When replacing a headlamp, clean both
the lamp and connector terminals.
dashboard or in the area of the fuse box
{Fig. 4).

In cases where all brakelights, tail-
lights or turn signals are out, check the
fuses. If just the brake lights are out,
replace the brake light switch. On most
later model cars, it's a mechanical switch
near the brake pedal. Earlier models have
a hydraulic swiltch at the end ol the
master cylinder,

Headlight problems

Il one headlight is inoperative, replace
the unit, clean the connector and lighten
(Fig. 5). If lights are dim, check the
connection between the headlight mount
and body ground.

When both headlights are out or flash
on and olf, check for a loose connection
al the dimmer switch and the headlighi
swilch. You say thal doesn'l help? Check
for voltage at the dimmer switch with a
test lamp. If the lest lamp lights only on
the switch side (hot wire side) of the
dimmer, replace the dimmer g
switch. Should the test lamp fail to
light on the hot side of the dimmer
swilch, check wiring from the head-
light switch to dimmer with a test lamp.
In the event that there's still no voltage,
check the hot wire terminal on the head-
light switch for voltage. If the lest lamp
does not light, repair the wire from the
battery to the switch. There may be a
fusible link in this wire thal is the source
of the problem,

If you find that voltage is available on
the hot wire side of the headlight switch
but not on the outpul side (with the
swilch turned on), replace the headlight
switch.

In cases where the headlights flicker
after a few minutes of operation, there is
probably a short to ground in the circuit
between the battery and the headlight

SPARKPLUIG

& Check

switch. The flickering may be accompa-
nied by a clicking noise from the
headlight switch. Repair any shorts in
the wire from the battery to the light
switch and check the lights again. If
they still flicker. the circull breaker
| in the headlight switch has been
damaged by the short and the switch
must be replaced.
Troubleshoot other failed electric
components in a similar manner. After
checking fuses, test for voltage at the
component. If no voltage is available,
trace back along the wire with your tes
light until you locate the source of the
trouble (either an open circuit or a defec-
tive switch). If voltage is available at the
component, the problem, of course, is in
the device itself.

Engine cleanup

To make it easier to service your car,
clean up the engine compartment. Buy
two cans of aerosol-spray engine clean-
er, available through most auto parts
stores. If possible, take the car to a self-
service car wash with high-pressure hot
water wands, or use your garden hose
attached to a hot water tap.

Cover the allernator, distributor cap
and coil with plastic bags, securing them
with string. Remove air cleaner and cover
the carburetor in a similar fashion. Fol-
lowing the directions on the can, spray
the cleaner liberally all over the engine
and engine compartment, avoiding elec-
tronic or electric components. Allow it to
soak in a few minutes, then hose it off. If
the engine is not clean, repeal the proce-
dure using a small brush o work the
cleaner into particularly dirty spots. Don't
allow the cleaner to come inlo contact
with your skin.

If the engine won't slart when you've
finished, clean any moisture from distrib-
utor and coil wire cables, then spray
them with a water displacing lubricant.

GROUND

ELECTRODE
GAP-SETTING
TOOL *

gapwith a wire gauge.
Adjust by the ground electrode.
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14921 Indy winner, Tommy Milton (with Barney Oldfield and
Louis Chevrolel] in the Champion-sparked Frontenac Special,

Champion. The spark of success
at Indy since 1921.

The Brickyard, 1921. Last year was another
Tommy Milton drives success for Champion.
the Louis Chevrolet-built 151, 2nd and 3rd on race
Frontenac Special to the day. 1st, Z2nd and 3rd in
“incredible” speed of ualifying (including Tom
nearly 90 miles per hour. gn&va's record-setting,

It was Tommy's very first 210 mph run for the pole.)

Indianapolis 500 victory. It When you need spark

was also the first Indy win plugs, get the bran

for Champion spark plugs. that's Number One at the
Today, Champion has Brickyvard. Number One

sparked more Indianapolis in the world.

500 winners than all the Champion. The fastest

other brands combined. moving plugs on earth.

1984 Indy winner, Rick Mears selling a new average speed record on his way to victory in the
Champion-sparked Pennzoil Z-7 Special March/Cosworth.

R s T e P 2 Ea a1 = ".'._-__M.“f

CHAMPION

1885 Champlon Spark Plug Company
Toaledo, O 43661-0001

. I'hulns courfesy nl' Inﬂinnupulis !.\-'.Iulnr SpﬂEEi.Wi:.'.

CHAMPION
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note the o

T Keep spark plug wires away from hot
manifolds with wire looms and separators.

Engine tuneup Compression
The « ompliete |'.'.'-!'I'}-i il If some 3 |
nance dure should b
1 you first purchase a «
egular inlervals thereafter. Fog
contact breaker [ IERIION i i I 8 Replace the distributor cap if any signs of

doing this service at 10.000-mile inter carbon tracking are found inside.




revolutions. Continue until all cylinders
have been dd, and compare your
readings. All should be within 75 percenl
of your stron cylinder and each
should at lea ch the minimum pres-
sure found in the spec table of your repair
manual. If readings are not up o spec,
lurther diagnosis will be necessary 1o
determine the cause.

If your car has high-energy electronic
ignition and if the plugs look okay and
are no mote than 15,000 miles old, you
may want to clean and regap them.
Check for rounding of the sharp edges on
both inner and ground electrodes. If they
look good and are all nearly the same
color, clean them with a wire brush and a
sharp awl or knitting needle. Use the awl
to clean any deposils from around the
insulaior. Take care not lo break the
ceramic insul '

contact
vals regs

Replacing the plugs
Before installing the pla
gap with i
Lise the gap o d the
14 ol 1o 5. Don’t tr

G TE e T E . U R e T Y
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DISTRIBUTOR

' i L

"
SCREWDRIVER [/ / RUBBING
/ / BLOCK

CONTACT”

PCHMTS

TO ADILET GALIGE

9 Set contact point gap with a feeler gauge after positioning the rubbing block
o the high point of the distributor cam. Adjust with a screwdriver or Allen wrench.

could %, brittleness or othe
; any corrosion I
terminals. The bod st fit securely on
bath the | , -ap. Replace the
&1 if any

o a

r the terminal
This will act as an where the
2 to the plugs

frluig
ion handle.

SU 2000 performer:

Give it Shell SU 2000® Super Unleaded gasoline.

A patented, high-octane performance gasoline.

It's designed for smooth, quiet power and it fights
critical engine deposits that can cause knock.

Get Shell SU 2000 Super Unleaded gasoline.




CLEAR GUARD
LETS THE NATURAL BEAUTY
SHINE THROUGH.

Leading brand sprays on cloudy. New Clear Guard™ sprays
on clear, stays clear to let natural
beauty shine through.

Introducing new Clear Guard™
from Turtle Wax:.. a clear new challenge
to Armor All".

Now there’s a clear choice in a vinyl, leather and rubber
beautifier/protectant. New Clear Guard™ protectant from
Turtle Wax* has a revolutionary 100% active (no water)
formula that is completely clear. Sprays on clear,
stays clear, to let the natural beauty shine through.
No milky or cloudy residue. Protects and conditions as it
shines. Try new Clear Guard™ today and see for yourself
what a clearly superior product it is.

Save $2.00 with our introductory rebate offer.
Details at your favorite retail store.

of Foremast-McKesson, Inc E11885 Twrthe Wax, Inc.
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FLIEL FILTER
Logr
FUEL LINE  ypg ET

WRENCH  HoUSING

FLIEL LINE
MLT

10 Mﬂdlm'u\ﬂthg a fuel line for ser-
vice, use two wrenches to prevent damage.

silicone rubber jacketed plug wires—
such as those used on high-energy igni-
tion applications—offer far better heat
and current-leakage protection than con-
ventional wires.

Checking the cap and rotor
Once the wires are installed, remove the

the condenser wire from the points be-
fore removing the points and condenser.
Don't drop the screws or you may have to
spend hours recovering them. On many
cars, the screws that hold the points need
only be loosened for removal.

Install the new points and condenser
and attach both wires to the points. With
the rubbing block of the contact set
touching a high point of the distributor
cam, adjust the point gap to specification
using a feeler gauge (Fig. 9).

Lubricate the distributor cam with a
small amount of cam lubricant or white
lithium grease. A very small amount is
enough. Don't overdo it. If the distributor
is equipped with a lubricating wick that
touches the cam, don't attempt to oil it.
Replace it instead. Reinstall the distribu-
tor rotor and cap. If you have a dwell

MNO. | SPARKPLLIG
WIRE

ADAFTER OR
INDUCTIVE CLAMP

distributor cap and clean the inside witha 777

dry rag. Look for cracks, fractures or any
evidence of carbon ftracking (Fig. 8). Car-
bon tracks are lines running from one
outer terminal to another or from one
terminal to the center terminal. If
tracking or physical damage is

noted, replace the cap. If the cap

locks okay, clean all comosion from
the terminals. If it cannot be scraped from

the terminals with a small knife, replace

the cap.

Remove the rotor and examine il. It
should be replaced if it is cracked,
chipped or carbon tracked. Clean corro-
sion from the tip with a knife. If the rotor
is to the point where it cannot be cleaned
easily, it should be replaced.

On cars with electronic ignition, the
distributor service ends here, assuming
of course that there has been no ignition-
related performance problem. If an igni-
tion problem is affecting engine opera-
tion, diagnostic procedures must be
performed. This differs from car to car,
and in some cases substitution testing
with known good paris is part of the
procedure. Therefore, you may wanl to
let a dealer or large independent service
facility handle such problems. They're
also equipped with an oscilloscope,
which can confirm the presence of an
ignition fault.

Replacing the points

If your car has a contact breaker igni-
lion system, replace the points and con-
denser. Begin by rotating the engine until
the rubbing block of the points is on the
high point of the distributor cam. Discon-
nect the distributor's primary wire and

POPULAR MECHANICS ® MAY 1985
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Check
timing light wired to number one plug.

advance setting with a

meter, start the engine and check point
dwell. Readjust if necessary.

Choke adjustment
Remove the air cleaner and check the
filter. If it appears dirty, replace it.
WEIGHTS IN
ADVAMNCE

Replace the fuel filter, On most cars,
it’s in the fuel line or behind the inlel
fitting on the carburetor (Fig. 10).

Clean the choke mechanism and carb
linkage with carburetor cleaner. Then,
start the engine and observe the opera-
tion of the choke, If the engine is cold,
the choke should snap closed and the
throttle should come to rest on the fast
idle cam when you open and close the
throttle. If it doesn't, adjust the choke and
fast idle according to manufacturer's
specs. As the engine warms, the choke
should gradually open and when you rey
the warm engine, the idle speed should
drop. If the choke system doesn't permil
the cold engine to run without hesitation
or stumbling, adjustment is necessary.

Checking the timing

Warm the engine and check ignition
timing with a timing light. (Fig. 11). On
late model cars, you'll find specs and
general instructions on the vehicle infor-
mation label under the hood.

Once you've checked initial spark ad-
vance, check vacuum advance by accel-
erating the engine to 1,500 rpm. Then,
while holding it at this speed, connect
the vacuum advance line to the distribu-
tor. Timing should advance. If not, re-
place the vacuum diaphragm unit.

Disconnect the vacuum advance line
and eheck centrifugal advance by accel-
erating the engine to 3,500 rpm while
watching the timing marks with vour
light. Timing should advance. If it
doesn't, remove the distributor cap and
check the centrifugual weights for bind-
ing on applications where weights are
located directly under the rotor (Fig. 12).
Where weights are not located under the
rotor, the distributor will have to be
removed and disassembled to service the
centrifugual advance mechanism. The
latest engines have no vacuum or centri-
fugual advance, as a computer controls
engine timing.

t timing Isn't advancing as the engine Is
stributor advance weights.

o
&
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13 Wwith engine running. check PCV sys-
tem by feeling for vacuum at valve end.

PCV valves

Replace the PCV valve and the PCV
filter every 30,000 miles. Check and clean
them every 15,000 miles. To check the
PCV valve, remove il from the intake
manifold or rocker cover and start the
engine. Check for vacuum at the end ol
the valve with your thumb (Fig. 13}, lfvou
feel nothing, the valve or hose is clogged.
Replace any hoses that don't look good.
If vacuum is present and the hoses look
okay, shut off the engine and remove the
valve, Shake it. You should hear the
needle rattle inside. If it doesn’l rattle, the
valve must be replaced.

Before you call your maintenance fun-
eup complete, you should check the
condition and connections of all vacuum
hoses. If they're cracked or brittle, re-
place them. A vacuum leak will make the
best tuned engine idle roughly.

Lube service

If you want to prolong the life of the
engine and suspension parts, you should
change your oil and lube your chassis al
3.000-mile intervals. While some manu-
facturers recommend far longer oil
change intervals, most mechanics will
tell you thal the best thing you can do to
make your engine last a long lime, partic-
ularly with an older car, is to change the
oil frequently.

Warm the engine completely before
changing the oil. Drive the car for at least
20 minutes. Idling it in the driveway won'i
make it warm enough. Once the engine is
warm, shut it off and raise the car on
jackstands or ramps. To do the job cor-
rectly, the car must be level. This means
you'll have to lift the front and rear.
Getting the car up in the air will also
allow you to inspect the chassis compo-
nents and other undercar parts.

16

Place a drain pan under the car that is
large enough to hold all the oil. Use a
socket wrench or box wrench lo remove
the drain plug. If the plug has a squate
hole in its center, use the square drive of
a ratchet to loosen it. Allow the warm oil
to drain completely.

While the oil is draining, remove the
filier. If your drain pan doesn’t extend to
the area of the filter, use another pan to
calch the filter spillage or wait until the
oil has drained. Don't shortchange the
drain time, though. Make sure the oil has
stopped dripping from the plug hole.

Air filter removal

Lze a filter wrench to loosen the canis
ter-type filters which are found on nearly
all late-model vehicles (Fig. 14). Make
sure the old gaskel comes off with the
filter. Clean the filler mounting area and
partially fill the new filter with some of
the oil that will be used to fill the
crankcase. Lube the filier gasket
with the clean il as well (Fig.
15). Install the filter, tightening
it according to the directions
printed on it

Cars that are more than 20 }'earx\\
old may have a cartridge-style oil
filter, contained within a metal can. The
can is held onto the mount by means of a
bolt through its center, Remove the filter
by loosening the bolt. Dump the old
cartridge into your drain pan, and clean
the can thoroughly with solvent and a
brush. Install the new filter element in the
can and lube the gaskel wilth engine oil.
Make sure that the old gaskel has been
removed, and reinstall the filter can.

Once yvou're sure that the oil has
drained completely, reinstall the drain
plug. Tighten it with moderation. Use a
wrench no longer than 10 in. and don’t
make it as tight as you possibly can,

FILTER
WREMCH

N -

184 A band-type oil filter wrench grips
securely to make removal clean and simple.

b T OIL FILTER

Choosing an oil

Check your owner's manual to deter-
mine proper refill oil if your car is rela-
tively new or under warranty. Carmakers
recommend 5F grade oils for the latest
gasoline engines and SF/'CC or SF/CD oils
for the latest diesels. Some, most notably
General Motors, prohibit use of certain
viscosities. For older high-mileage cars,
use an 5F 10W40 multigrade oil in winter
and an SF 20W50 in summer. If your car
has a new engine, use SF 5W30 in winter
and 5F 10W40 in summer.

Fill the crankcase with the correct
amount of ail and run it for a few min-
utes, checking the leaks from the filter or
drain plug. Shut it off and check oil level
on the dipstick.

Chassis lubrication

Lubricate all steering and suspension
joints with water-resistant EP chassis
lube (Fig, 16). If the chassis parts are not
equipped with grease fittings, vou may be

LUBRM_ATE GASKET
V/ITH FRESH OIL

15 Before Installing a new oll filter, lubri-
cate the gasket with fresh engine oil.

able to install them in some components
by removing the screw-in plug (Fig. 17). 1
a part doesnt seem to be taking any
grease, wiggle it a bit. Continue pumping
in grease uniil the dust cover of the
suspension joints swells.

Check the level of differential lube and
manual transmission lube. Differential
lube and transmission lube levels usually
are checked by removing a plug from the
side of the unit. Most cars use hypoid-
type lube in the rear end. Some cars that
are equipped with limited-slip tvpe rear
ends require special lubricants. For most
rear-drive cars, the lube that is used in
the rear end is also used in the manual
transmission. Check yvour shop manual
of owner's manual. Manual transaxies in
front-drive cars generally are lubed with
automatic transmission fluid,

Automatic trans service

Check the fluid level in automatic
transmissions after driving for about 10
minutes. Idle the engine and leave the
trans lever in the rark position. [f the fluid
level is low, make sure you use the
recommended type of automatic trans-
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AIN'T NO FUN WHEN YOURCARWON T RUN.
SHOULD'VE USED NAPA PARTS.

Dont get in over your head. Count on quality NAPA
parts to get you goin and keep you goin! Every NAPA Brand part is as good

or better than original equipment. Theyre made better than they have @’

to be. Sodo it ngﬂ Depend on quality NAPA parts to keep your car
running NAPA

rand New. Available wherever you see the NAPA sign.
MAKE IT NAPA BRAND NEW,

Check your Y ellow Paies




THE WELL-OILED MAGHINE

The screaming yellow car slices off the track, going
from 200 mph to a full halt so fast, so sudden it's scary.
Before the molecules can even settle, a swarm of tech-
nicians surround the car, simultaneously pumping
out fumes and force-feeding fuel, ripping off tires,
slapping on new ones, and adjusting the wings
of this wild angel that roars around
the ground.

The driver guns it—9,
10, 11,000 rpm. The techni-
cians seem to work as fast.
Efficiency as art. Beauty ‘

that moves at a blur. - T = e
They act as one. A . Y, .
[;Tisﬂmlr;?;:tﬁ]igp 1984 Indy Winner Rick Mears and the Pennzoil-Penshe racing feam.
it working together.

In less time than it takes you to funnel a quart of oil into your crankcase, they're done.
The car sharks its way back into the pack and finds its place in front. Laps later, when Rick Mears
('84 Indy winner) slashes first across the finish line, he’s the only one in the drivers seat, but he rode
there on the solid support of 2 well-iled team.

And he drove there in a well-oiled machine, the Pennzoil Z-7 Special.

Inall the years and of all the cars that Pennzoil has sponsored at Indy, there has never been
an oil-related breakdown. It would take a computer longer than a Pennzoil pit stop to figure
out how many rpm’s that makes. Without an oil-related breakdown.

It takes a great oil to earn a stat like that, an oil that has earned the winner's circle
at Indy, an oil that has earned a working relationship with your car. @

By the way, Pennzoil has shortened your pit stops, =~ ssesssss e
too. That same great Pennzoil protection now comes in the worom on we ! ) I L
10W-40

new, plastic Bottle Beautiful. It pours clean, reseals tight. L
Of course, Pennzoil still comes in the familiar yellow
can. We give you a choice, because we are The Choice.

Pennzoil-The Choice. &&=y ™
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Undercar inspection

Every time you have your car up on
jackstands for an oil change, you should
perform at leasl a basic undercar inspec-
tion. Check all exhaust system compo-
nents for possible leaks or deterioration.
Make sure all the hangers are intact and
in good condition.

Look for areas where the undercoating
has fallen off. Remove any dirt, sand off
any rust and recoal the area with aerosol
can undercoating, which is available at
auto parts stores.

Check all rubber bushings and dusl
boots for obvious deterioration. Pay par-
ticular attention to those bushings found
at each end of front or rear sway bars, as

= well as those that hold the center of the

s sway bar to the frame. The bushings used

16 Snap the coupling of the grease gun onto the grease fitting and pump grease inuntll  on front and rear control arms are also

the dust boot begins to swell or untll grease Is forced out the bottom of the joint. potential problem areas (Fig. 19). If bush-

ings have shrunk or shredded, handling

will suffer and in many cases the compo-
nent will produce a lot of noise.

Check engine and transmission
mounts for looseness or cracking of
rubber parts. A broken engine mount thal
allows the engine to rise up from ils
proper location can be more than an
annoyance. In some cases it can make
the throtile stick open,

i

Inspecting ball joints
Every 15,000 miles your undercar in-
BOX WRENCH spection should include a check of steer-

. ing and suspension components. Bedin
7 On some vehicles, chassks joints may be fitted with plugs rather than grease fittings. by checking ball joint condition. Cars
Remove the plugs with a box wrench and thread grease fittings into place. with upper and lower control arms have

mission fluid for your brand of car. -

Change the automatic trans fluid and
filter at 30,000 mile intervals. If your trans
pan is not equipped with a drain plug,
remove all bolts except one and allow
the fluid to drain from a comer of the pan.

Lube other moving parts under the car, =
like gearshift linkages and parking brake
mechanisms, with a few drops of engine
oil. Use a small squirt can.

Open the hood and lube the accelera-
tor linkage and hood hinge mechanism
with engine oil. Clean the hood latch
mechanism and apply a light coating of
lithium grease.

Use engine oil to lube the trunk lock
and hinge mechanisms. Lightly coat the
door latch mechanisms with lithium
grease. Il the hinges squeak, apply a few
drops of the engine oil.

Check the level of the power steering
fluid, and top it off if necessary (Fig. 18). LEVEL Ot
Most older power steering pumps take DIPSTICK
automatic trans fluid. Some newer units
require special power steering fluid. o) ) .

Check the brake fluid level in one or FLUID RESERVOIR
both master cylinder reservoirs. Use only
DOT 3 fluid to top it off. Make sure that

the can of fluid you use is fresh and 48 Power steering fluid level is read on a dipstick, usually attached to the fluid reservoir
tightly sealed. cap. Clean the surrounding area to keep dirt from entering and ruining the pump.
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19 Inspect all rubber suspension bushings
for drying. cracking or shredding.

both loaded and unloaded ball joints.
Most mechanics check the condition of
the loaded joints only. If these are okay,
the unloaded joints should be ckay as
well. Of course, if the loaded joints have
been replaced, they could be in better
shape than their weak sisters.

The loaded ball joint is the one that
carries the spring. If the spring is mount-
&d on the upper control arm, then the
upper joint is the loaded joint. li the
spring is on the lower control arm, the
lower joint is the loaded joinl. To check a
loaded ball joint for looseness, the load
must be relieved (Fig. 20).

On cars where the coil spring is

COIL 5PRING ON
LOWER CONTROL ARM

(,/ \ UPPER BALL
STEERMNG JOINT
KMNUCKLE

mounted on the lower control arm, re-
lieve the load by placing a jack under the
control arm as close to the joint as
possible. On vehicles where the spring is
mounted on the upper control arm, a
block of wood should be wedged be-
tween the control arm and the frame, and
the car should be lifted al the cross-
member until the wheels just leave the
ground. Jackstands must then be located
on the frame to support the car.

Check axial (up and down} movement
of either type of joint by inserting a pry
bar between the bottom of the tire and
the floor, then lifting the wheel. The joint
should allow the wheel no more than
0.05-in. free movement. You can mea-
sure axial movement precisely by mount-
ing a dial indicator so its stem rests
against the bottom surface of the wheel's
knuckle. The stern must be parallel to the
imaginary line that runs through the cen-
ter of both joints. However, most me-
chanics forego the dial indicator. i
there’'s a noticeable amount of axial
movement, it's probably well in excess of
0.05-inch.

If you're not sure about how much
axial movemnent the joint allows, check
radial movement by pushing the boltom
or top of the tire in and out (depending
on which joint is the load carrier). More
than '/ein. of movement at the far edge of
the tire is excessive,

Wear-indicator joints
Some cars produced after 1973 were

PIECE OF

WOODD WEDGED A4
BETW/EEM FRAME ¢
AND LUIPPER

UPPER A-ARM

20 Check for in loaded lower ball joints by jacking up the
mep&aﬂmmmjmupn;gh.

lenaver A-arm,

170

" FRAME

equipped with wear-indicator ball joints
as standard equipment (Fig. 21). Wear-
indicator joints have a collar around the
grease fitling thal protrudes from the
lower surface of the joint. As the joint
wears, this collar sinks below the surface
of the joint, indicating that replacement
is necessary.

There are no specific recommended
procedures for checking tie-rod ends,
Pitman arm and idler arm—the parts that
constitute the steering linkage of maost
cars (Fig. 22). But a little common sense
is all that's required.

One good way to check these parts is
to block the front wheels, completely
prohibiting their movement, and have
an assistant turn the steering wheel
while you watch the steering linkage
for movement at each joint. If a joint is
sloppy, the component or rod end must
be replaced.

Another way is simply to grab the tie
rod pieces and shake them as hard as
you can (Fig. 23). The idler arm and
Pitman arm should show little or no
vertical movernent, while the tie rod ends
should not show unrestricted looseness.
A torn dust boot on a tie rod end or other
joint is reason for replacement.

On front-wheel-drive cars, check all CV
joint dust boots for visible damage. Gen-
erally, unless a torm boot is discovered
immediately, the joint will have to be
replaced along the boot, since CV joints
that are not protected from dirl deterio-
rate rapidly.

COR SPRING ON
COIL
<" SPRING

SHOCK
-~ ABSORBER

STEERIMNG
KMNUCKLE
LONWYER c
BALL JOINT, (8

LOWER

—FLOOR

Relleve the weight from loaded upper ball joints with a wedge
between A-arm and frame. then [acking car up at crossmemiber,
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What can you do
with electronics?

Ask CIE.

Computer technology. Satellite communi-
cations. Cable television. Cellular radio. Digital
electronics. Robotics. The hottest careers in
electronics. And CIE can get you started.

By teaching you the basic theory and prin-
ciples of how they work.

Why CIE? Because we're the leader in
specialized electronics education with over
25,000 students. With over 50 years of proven
experience teaching electronics without
classroom sessions. And with plenty of hands
on, practical experience using our specialized
training laboratories.

Whether it's learning new skills or upgrading
old ones, CIE can start you where you want,
take you as far as you want. From the basics
to CIE's Associate in Applied Science Degree
in Electronics. We've done it for thousands of
students. We can do it for you.

Let us get you started today. Just call toll-
free 1-800-362-2155 (in Ohio, 1-800-362-2105)
or mail in the handy reply coupon below
or card to Cleveland Institute of Electronics,
1776 East 17th Street, Cleveland, Ohio 44114,

= lE Wnrld_l-t-dqulm"
Cleveland Institute of Elactronics, Inc.
1776 East 17th Street = Claveland. Ohio 44114

[] Please send me your CIE Off-Campus Studies Catalog,
including details about the Associate Degree program.
| understand there is no cost for the catalog and a CIE
representative may call, but there is no obligafion.

Print Name
Address Apt. No.

City State Zip
Age —____Area Code/Phone No. /

Check box for G.1. Bill bulletin on Educational Benefits
[ Veteran [ Active Duty

MAIL TODAY! PM-07
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dc ynur Blg A Auto Parts Store ~ Partners! Independent pmiessmnal =N
place to stop. Because we're mechanics who can get the job done
etter i ! right!
means we have all the top-quality So whether you need our top quahty
ou need. When you need them! parts or our top-notch partners, come ta
Big A first. For help that’s second
to none from the First Letter
in Auto Parts!

THE FIRST LETTER IN AUTO PARTS y 9 N
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to look is Big A. The First Letter in Auto Parts!

Save Big on our Big A

"" Man "'*‘? Car Repair Manuals!

Come on in to your nearest participating Big A

store and get either manual, domestic or import,
for just $6.99 with

: Supplies are limited!
_ best do-it-yourself maintenance and repair manuals
== money can buy! Plus, money-saving

s COUpONS are included inside! So for

first-hand knowledge about your

repair and maintenance, the first piace£ & I
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m CAR

Shock absorbers and
springs

Because they can cause a
vehicle to handle erratically,
worn springs and shocks
can be as dangerous as they
are uncomfortable,

To check spring condi-
tion, you have to delermine
if the car's body and frame are

front spindles as they're supposed
lo be. To do this, vou must measure ride
height. Measuremenls are taken at each
end of the car. The exact method varies,
but usually you have lo measure from a
spot on the rear axle (o a snubber or other
component on the frame and from a
point on the front spindle to a specilic
location on the frame or unibody. These
measurements are compared to manu

SINTERED-ROM
BEARING

WWHEN COLLAR RETREATS
BELOWY THIS

SURFACE, BALL 10INT
MUIST BE REPLACED

V| TE

b /
\\_,,f / Y roD
as high above the rear axle and \,L/ .'?l._JTEF

CARE

STEERING ¢
GEARBOX,

PITMAN
 ARM

: .

\ I ;
1 |
INMER RELAY STEERIMNG
ROD ARM

22 When checking steering
Joints, idier arm and Pitman arm
should have no play at all.

WEAR INDIC ATOR
[CLT WHEN MEW)

Z1 Some late model cars are factory equipped with wear-indicator ball joints. When the
collar supporting the grease fitting retreats as shown, replace joints.

facturer's specs to see if they fall in the
acceptable range. If nol, coil springs
must be replaced and leaf springs mus!
be replaced or rearced. Once ride height
has been corrected, wheel alignment
must be checked.

Shock absorber condition is best de-
termined by the way your car behaves on
the road. If it bounces every lime you hita
bump or dips and sways as you corner, il
needs new shocks.

Cooling system service

Some molorists who lake verv good
care of the rest of their car ignore the
cooling system completely—excepl per-
haps lor a yearly check ol antifreeze
protection level. This is unforlunate be-
cause the radiator and various other
cooling system components will deterio
rale rapidly il coolant is not renewed al
regular intervals. Furthermore, if the svs
temn is nol flushed periodically, cooling
capacity will be lost as passages clog

116

with contaminants

Most manufacturers recommend year-
lv inspection and pressure lesling, ac
companied by a backilush and refill
every two years. However, for the do-it-
yvourselfer who doesn't have access to
backflushing equipment, a yearly drain,
flush and refill is a good idea.

Before draining coolant, check the
condition of all belts and hoses. Look for
cracking, swelling and oil or grease dam-
age (o hoses. Pay particular attention to
the area just behind the clamp. Some-
times the clamp will dig its way into the
hose. Black flecks in the coolant are an
indication of internal hose deterioration.
Tests indicate that mosl hoses last no
longer than three or four years, so regular
replacement is a good idea regardless of
the outside appearance.

The same is true of mosi conventional
Vibelts, It's difficult to judge belt condi
lion on the basis of appearance. Of
course, any belts that are cracked, glazed

- GUIDE

or shredded must be replaced, even if

they are less than four years old.

When replacing belts, it's best to
lension them using a gauge that is
designed for this purpose. However,
a little push with vour thumb in the
center of the belt's longest span is
better than no tension check al all. If

vou can deflect the belt more than |

in. while applving moderate pressure, it's
loo locse.

Flushing the system

Once you've examined all the belts
and hoses, remove the radiator cap, run
the engine until it's hot, and drain the
coolant by opening the petcocks in the
radiator and engine block, If vou can't
loosen the petcock valves, drain the
engine and radiator by removing the
lower radiator hose,

You can flush most of the dirt from the
system by alternately filling it, running
the engine until the thermostal opens,
and draining it. Continue in this manner
until the water runs clear, Make sure the

SHIELD

_._'_,.r'-

£3 Tie rod ends should move some when
wiggled, but not have excess freeplay.

THERMOSTAT

THERMOSTAT
HOUSING CAP

24 Some GM Fours locate the thermostat
under a radiator-cap type housing cover.

THERMOSTAT
HOLBING
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WE HAVE WHAT YOU NEED
a.,To RESTORE YOUR CAR

Kanter Auto Products is the leading full line parts supplier in the specialty car field. Since
1960 restorers and collectors worldwide have counted on us for quality, value and service.
We have the parts you need. The parts you won't find at the local auto parts store.

A PARTIAL LIST OT THE PRODUCTS WE OFFER:

Convertible Tops
Exhaust Systems
Fuel Pumps
Headliners
Leather

Brake System Parts
Carburetors
Carburetors Kits
CarCovers

Coil Springs

Motor Mounts

Packard Parls

Seat Upholstery Kits
Shocks
Spots/Fogs/Driving Lights

Suspension Parts
Wide Whitewall Tires
Transmission Kits
Water Pumps

And much, much more send for our new catalog.

FRONT END

REBUILDING _

KITS ‘37-78 l
GM

1855-78 Chevrobel [all modeds) ..
1863-82 Corvatle .. v
1964-79 Buick, Pontiac & Olds™ .
v, B S B sreaeta
1959-78 Ponkiac Full Size ...
196179 Buick Full Size S
1963-T9 Olds Full Size ..o $125
1861-T8 Cadillac . £140
1949-54 Chevy 8. ?!53-62 Enweﬁe
Deluxe Kits w4 inner shafts & bﬁng

- 5110
. §110
. 110

§110
120

1855-57 T-Bird ..

Ardel 10% poatags snd hamdling 1o Front End Kit prics
1857-78 Ford, Mercury, Mustang
Cougar, Comet, Falcon, Edsel,
Fairlaine, Meteor, Montega, Tosno,
Mavernick, Pinto. Bobcal, Monanch,
Granada, Elibe .....................

1958-60 & 1967-T8 T-Bird ... ..
1854-56 Ford & Mercury ...

Do It Once and Do It Righ

Why nat do & rght the lesl tima 7 Save Brme and money rmnrq
Bl Ol YO WM SLADSREION COMPOnents wihde you we ot them apan
Wi Kanier Auio Products’ lop quaiity FRONT EIIﬂ REBLNLDING
KITS, you can give your car thal “mew car” ride

Maried Autd Products i the st supphes offering a comphele selec-
bon of kits o collectors and restorers wordwade Each kil includes
four bafl pints, 2 he rod ends. upper and lowes mnar rubber Bushings
and stabiizer links o sirul bushings as requined. We have individual
suspension part compormnts, ool Springs and front end kits for all
cars 193778 Piowse inguire i your car is not lished.

MOPAR
T s ens $135

SALE‘ SALE! SALE!

Iiu-;nI Any Front End Kit Listecl
Here, And Get 4 Shocks for

$45

$130
§130
sm

CAHPET
$112.00

Most U.S. Models '41-'84
FRONT and REAR

We custom make carpets from actual factory dimen-
sional patterns for virtually all American and Foreign
cars 1841-1984. Each carpet is made to your specific
order from high quality materials throughout, edge

bound as necessary, underpadded, with heel plate on
driver's side.
Available in 45 Luxurious Colors
ARy in loop or cut pile (TN
LOO® CUT PLE
When ordering give full car information. State make, year, model,
body style, standard or automatic transmission, bucket or bench
seals, column, fioorshift, or console. State Color, loap, or cutpile.
CUSTOM MADE ITEMS NOT RETURNABLE.
Convertible tops available, 1915-84 inquire.

KANTER AUTO PRODUCTS

For Information Call 201-334-9575

Toll Free Order Line 1-800-526-1096
76 Monroe St., Boonton, NJ 07005  [Wee—

=

"SHOCK ABSORBERS

Available for most cars 1937-84

4 for 560.00

ALSOAVAILABLE
Heawy DUty SHOGKS. .o . 4 for 570
Coil Over Booster Shocks ..
Air Shocks ... .
Gas-Charged Shcn:ks
Add 10% puslage il hanidieng
Coil Springs and other suspension parts 1937-84, inquire.
For Info or In N.J. Call 1-201-334-9575

TO ORDER CALL TOLL FREE

1-800-526-1096

Send Me the Following ltems:

D-"#-QD
Ogu‘f?'

Add |0t powtage, Fundiing
L Renidents add 6% i
Sard s your catalog for $1.00 3
TOTAL S
- —
[Jemses [ wvaa [ ] sssrcam
Exp. Dt

Ardraam
City. Samim, Fip

Fhipns
Kanier Aulo Products, 76 Monroe 5L, Boonton, NJ 07005
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heater is turned on. You can probably do
a better job if you install a flushing tee in
your upper heater hose. This device is /
available al auto parts stores, and it
allows you to connect a garden hose to
your cooling system. With the hose con-
nected to the tee, run water through the
systern until it flows clear,

If your heater has not been performing
as well as it should or if your car has been

h\‘-

1D E

QOUTER
BEARING

¥ ( ) CASTELLATED
£ f
‘ s R Mw:ﬁnﬂhhmdwmpﬁ whenever brakes are serviced. The
F!ESS:!.IRE } }( grease cap on the hub can be removed with a large pair of adjustable pliers.
- j_’j % _::;! - running hot, you should check the condi-  water. Heat the waler, noting the tem-
& A#— tion of your thermostal. It is most often  perature at which the thermostal begins
/ 47 4 tound under the housing attached to the o open. If the thermostat does not open
SACHATOR # iy 7 upper radiator hose. To remove the ther-  at the temperature stamped on its body, it
; (| _ mostat, loosen the two bolts on the base s defective and must be replaced.
\V A4S of the housing. Some newer models
Wl L locate thermostats in a housing sealedby  Pressure testing
7 ; (C Jr acover that looks just like a radiator cap If you have a pressure tester, yvou
4(1' \ (e (Fig. 24). should check the system for leaks once it

To test the thermostat, hang a ther-

28 Check for cooling system leaks by MmoOmeler inapan of waler and place iton
pumping it up with a system pressure tester.  the stove. Suspend the thermostat in the

has been flushed completely. To do this,
fill the system with water, make sure the
heater is turned on, and attach the pres-

During This Publicity Campaign ...

Famous POWER DRIVER

AS SEEN ON TV

Only $2 _wir

One MillionTo Be Sold This Ad

One million famous Power Drivers will be sold by the New York importing firm
of the Direct Connection as part of a nation - wide publicity campalgn to the
first one million psrsons who write to the company address below.

Quality Tool At A Fraction
Of The Price... A True Value!

These are the same famous Powsr Drivers that have been nationally
advertised on TV and through lsading publications for up 1o 10 fimes
the price. With the revolutionary Power Driver there's no more pain-
ful slipping and scratching or twisting your wrist off., E.Il#hr attaches
to your power drill to effortiessly drive screws i
Into the hardest of woods ... even concrete! Comes
complete with 4 Interchangeable heads to fit any size H"‘J*ﬂ
screw. With the sasy to use depth selector, just W
choose your setting and the screw s released at the
depth you've selected. Also works In reverse to
remove screws. Its super fast and Incredibly sasy.
Makes a great gift.

Not Sold In Any Store

Thass famous Power Drivers will not be scld by this company
In any store. To obtaln ona st this price, you must mall this
original ad to the company address balow.

l.ll'l. Tﬂl

May 15,
Drivers. To obtain your Power Driver, mall this
original printed ad, fogether with your name
and address and 52 for sach Power Driver re
quested. Add just 52 postage and handling no

Money-Back
Guarantee

Each Power Driver carries & full
monsyback guarantes

and will be replaced free of
charge i it ever falls to function.

Sorry Limited Offer

There Is a limit of 2 Power Drivers
per address at this price, however
requests that are malled

sarly snough ... by

1985 are permitied to order up to 8 Power

matter how many Power Drivers you
ars requasting.

toe DIRELCT CONNELTION»

Dept 168 B, 37 W 26th St, New York, NY 10010
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REPLICAR 1952 MG-TD
Available in front or
rear engine drive

The affordable ‘i oaasaarie ™™
dream r FIBERFAB INTERNATIONALINC. |

8800 West Highway 7

The King of the Road, Fiberfab's 1952 MG-TD PRI ML

Replicar Assembly, a legendary recreation
is designed to be built by an average person
with basic mechanical skills using ordinary
tools. If you're enchanted by the way it
looks, wait until you're behind the wheel,
It's easy, it's fun, and it's challenging.
Take the challenge.

Enclosed is $1 ea. for a full color brochure and Replicar
Kit Information.

|

|

|

|

|

I O Replicar 1952 MG-TD [ Replicar 1929 Mercedes Benz
: OR COMPLETELY FACTORY FINISHED

| [0 Replicar 1929 Mercedes Benz

| MName

: Address

| City State Zip
jl Home Phone ( )

| Bus. Phone( |

: Please charge on my: CMasterCard CVisa CJAm. Exp.
| Accl Mo Exp. Date

|

I

|

|

|

Replicar Signature

1929 Mercedes Benz
Call Toll-Free 1-800-328-5671

For Exciting New Business Opportuni
1983 Fiberfab International Inc. g PP o
Some Equipment deplcted Is opticnal = L5-E=5

— o o ————— — — o  — —— — — — —



IT'LL INFLATE AND ROTATE.

e ¢ AR

CARLE

GUIDLE

sure tester to the filler neck of the radiator
(Fig. 25). Pump up the system to the
pressure specified in your service man-
ual. If the system won't hold pressure,
there is a leak. Carefully check all con-
nections, the radiator, healer control
valve and thermostat housing.

If you can't readily find the source of a
pressure leak, use a flashlight and mirror
to check the water pump’s vent hole and
seal. To check engine block core plugs
for leakage, support the car on jack-
stands and take a look at the various
plugs in the side of the block.

If your pressure test shows that there
are no leaks, refill the system with
enough antifreeze to provide at least a 50
percent antifreeze‘water solution. Do not
allow the concentration of antifreeze to
exceed 70 percent, as freeze protection
deteriorates above this level. Make sure
vou fill the recovery tank, if your car is so
equipped, to the COLD FULL level.

If your car has an aluminum radiator or
aluminum endine parls, you must use an
antifreeze that’s formulated for use in
engines with aluminum components.

Before reinstalling the radiator cap,
check it with your pressure tester to make
sure it will maintain pressure at the
specified level. If you don't have a pres-

NAIT TILL YOU SEE WHAT TH

IT'LL PAINT AND PRIME

X % -&--—J J j 4

T'LL KNOCK OFF A ML
PR I O e Uy T

A

27 When repacking bearings, be sure to
force grease all the way through rollers.

sure tester, examine the cap seals for any
signs of damage or excessive wear. Re-
place the cap if the seals don't look good.

Wheel bearings and tires

The front wheel bearings of rear-drive
cars and the rear wheel bearings of front-
drive cars should be checked whenever
brake drums or brake rotors are removed
for brake inspection (Fig. 26). Brakes
should be inspected every 15,000 miles

l 8

e

A

or whenever trouble is suspected

Clean the bearings in kerosene or
solvent, and examine them and the bear-
ing races, which can be found within the
hub, for signs of pitting or other surface
damage. Some minor discoloration is
normal. If the bearings are okay, repack
them with a high temperature multipur.
pose EP grease,

To repack, place a substantial amount
of grease in the palm of one hand, cup
your hand and push the side of the
bearing cage into your palm with your
other hand (Fig. 27). Make sure you force
the grease past the rollers. Continue until
it begins to ooze out of the top of the
cage. Rotate the cage, pushing each
uncoated area into the grease, Make sure
all rollers are covered completely.

Reinstall the bearings along with a new
grease seal. Tighten the hub nut to about
20 ft.-Ib. while rotating the wheel. Back
the nut off to release the load on the
bearing and then bring it back up to
finger tight. Position the hub nut lock or
the castle nut siot so that it aligns with the
hole in the spindle and install the cotter
pin. When vou're finished, there should
be less than a noticeable amount of end
play (about 0.001 to 0.003 in.), and the
wheel should spin freely,

lIS BABY'LL DO.

ﬁ‘u

For your local dealer call B00-543-829
in Ohio call $13-367-3125. " Souiiitars

s




RAPID WEAR
AT SHOULDERS

RAPID \WEAR
AT CENTER

&8 Tire wear patterns are an excellent indicator of how well

WEARON
OME SIDE

front end alignment and wheel balance have been maintalned. under- or

Tire check

Check tire pressures every time you
check oil, which means at every other
gas fillup. It's a good idea 1o keep your
own tire pressure gauge in the glove box,
as you may find a wide discrepancy from
one service station gauge to the next.

Keep an eye on your tires for excessive
tread wear or unusual wear patterns (Fig.
28). Excessive tread wear has occured
when less than 1/16-in. of tread-groove
depth remains.

Most tires have tread wear indicators
that become visible when tread wear
exceeds normal limits. Molded into the
bottom of the tread grooves, these indica-
tors appear as /+in.-wide bands across
the tire tread.

Unusual wear indicates incorrect infla-
tion or wheel alignment problems. On
bias-ply tires, wear that occurs anly on
both outer edges of the tread is a sign of
underinflation. Wear that occurs only in
the center of the tread is a sign of
overinflation.

This doesn't apply to radials though,
since their stiff tread construction lends
to retain its shape over a wide range of
inflation pressures. Excessive camber, a
wheel alignment adjustmenl, causes one
side of the tread to wear more than the
other side. Incorrect wheel loe-in or toe-
out causes the edges of the tread to
feather. Cupping, scalloping or bald
spols are generally due lo unbalanced
tire and wheel assemblies and/or failure
to rolate tires.

Rotating tires

Tires should be rotated every 10,000
miles, following a conventional cross
rotation plan (Fig. 29). When a spare is
included in the rotation, the left front
goes in the trunk, the spare goes on the
right rear. The right rear goes to the right
front, the right front goes to the left rear,
and the left rear goes lo the left fronl.

When reinstatling wheels, tighten the
lug nuts with a torque wrench as illustrat-
ed here (Fig. 30). You'll find a spec for
wheel lorque in your service manual.

POPULAR MECHANICS ® MAY 1985

Torque each one to half of the recom-
mended figure the first time around, then
bring each to full torque. If you can't find
a spec in your service manual, torgue 'z
in. wheel lug nuts to 85 it.-b., torque Vs
in. lug nuts to 70 ft.-1b.

Brake system inspection
Check your brakes at intervals of ap-

proximately 15,000 miles, unless prior

experience indicates thal less frequent

FRONT OF CAR

10 L

]

J 1

FIVE-TIRE
ROTATION ROTATION

&9 Tire rotation every 10,000 miles will
prevent abnormal tire wear patterms.

TOROLIE WRENCH

—
B0 For correct seating. Install and torque
wheel nuts in the order shown above.

FEATHERED EDGE

Radlal tires, however, do not show the traditional patterns due to
overinflation.

inspection will suffice. Begin by looking
for hydraulic fluid leaks at the master
cylinder, calipers, wheel cylinders and at
every junction or valve in the hydraulic
system. If vou find hydraulic system prob-
lems, you may wan! 1o seek professional
help. At the very least, you should be
equipped with a complele service man-
ual and any required tools before at-
tempting o rebuild or replace calipers,
wheel cylinders or a master cylinder. In
fact, because the safe operation of a car's
brakes depends on the hydraulic system,
even advanced do-it-vourselfers often
leave hydraulic component rebuilding to
professional mechanics.

i the hydraulic system checks out
okay, inspect disc brake pads and drum
brake shoes o make sure that the lining
has not worn to the point where replace-
ment is necessary.

li you know for sure that your disc pads
are of the bonded type, rather than of the
riveted type, you might be able to inspect
the lining thickness through an inspec-
tion hole provided for this purpose in the
top of many calipers (Fig. 31). If the pads
are bonded, the thinnest section of the
friction material should be at least as
thick as the pad backing plate,

I you don't know whether the pads are
bonded or riveted, you'll have o remove
the caliper to check pad thickness. In
most cases, the job is not very difficult.
Exceptions would include some rear
wheel disc brakes that incorporate park-
ing brake mechanisms.

Once the caliper has been lifted off the
rotor, check the friction material. If it's of
a nonmetallic type, the pads must have
more than Y in. of material above the
rivets (Fig, 32). Semimetallic friction ma-
terial should be at least '/o-in. above the
rivels.

While vou're at it, check the rotors for
excessive discoloration or any heat
cracking. If the rotors are damaged,
they'll have to be machined or replaced
and the pads will have to be replaced. If
everything looks okay and there's plenty
of friction material on the pads, you can

181
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PAD LINIMNG _ |

PAD BACKING
PLATE

31 When
to that of backing

32X Riveted brake pads must be
when linkng wears to Y. in. abowve

go ahead and bolt it all back together.

Drum brake inspections

To check the linings of drum brake
vehicles, the drums must be removed, In
most cases, the shoes will have to be
retracted before the drums will come off.
To retract the shoes on most vehicles
with self-adjusting brakes, locate the ad-
justing slots, which are either in the
backing plate (most likely) or in the
drum. The slots should be filled with
rubber insert plugs. On cars with slots in
the backing plate, reach into the siot with
a very small screwdriver and lift the self-
adjusting lever away from the star wheel.
Insert a brake adjusting tool in the slot
alongside the screwdriver. Engage the
brake adjusting tool in the star wheel and
turn it 1o back off the adjustment. Often,
vou'll have to move the brake-lool handle
upward to retract the shoes.

If the slots are in the drums, use a hook
ta hold the adjusting lever away from the
star wheel for most applications. Insert
the brake tool next to the hook to turn the
star wheel,

Once the shoes have been retracted,
cover yvour mouth and nose with a breath-

a2

LIMING INSPECTION
HOLE

brake pads are used, check wear
by looking through the caliper inzpection hole.

CALIPER HOLSING

by comparing thickness of lining

er mask like those sold in automotive
paint stores, and remove the drum. In-
spect the friction material and drums for
visible damage. If the drums are scored,
they'll have Lo be remachined. If they are
heat cracked or discolored, they'll have
to be replaced.

Check the lining for excessive wear.
Bonded linings should be replaced when
they have '/u in. or less of friction materi-
al. Replace riveted linings when they
wear to within " in. of the rivets.

Keep it shiny

The best thing you can do to protect
the painted exterior of your car is to wash
it on a regular basis. This will remove the
industrial pollutants, bird droppings and
other substances that can eat their way
through the paint.

The best choice for washing a car is
one of the carwash soaps sold in auto
parts stores. Im respect to other soap
products, there is widespread disagree-
ment on what's okay and what's not. If
you can'’t see your way to spending a little
extra for carwash soap, use a mild solu-
tion of any other commercial detergent.

Don't wash your car in full sunlight.
You could end up spotting it permanent-
ly. Have the garden hose standing by,
ready to rinse off. Begin by washing the
roof, using a sponge or soft cloth, and
work your way down the car so that dir
from one area won't be rinsed onto parts
already washed.

After a thorough rinsing, dry the car
with a chamois. Soak the chamois in
water and wring it out before using it.
Continue wringing out the chamois as it
becomes saturated.

Once you've finished washing, check
the painted surface for bug or tar spots.
Solvents to remove these substances are
available through auto parts stores.

If the surface appears lightly scratched
or spotted after washing and a solvent
treatment, you should polish it with a light
polishing compound before waxing. If it is
extremely oxidized or faded, machine
compounding may be necessary. Apply
fine polishing compound to small ar-
eas using a damp cloth or rubbing pad.
Rub only until the scratches or blemish-
es disappear. If you overdo it or rub
extensively on an edge, you'll end up
with a bare spot.

Final wax and polish

When it comes to application of a final
wax and polish, you have a number of
options. The newest polymers, offered in
both basic configuration and rather ex-
pensive kit form, provide the longest
lasting protection. However, many detail-
ers contend that polymers can’t produce
the lustrous sheen a conventional wax
and silicone product can, In general, the
more wax a product contains, the
brighter the shine. A high concentration
of silicone, on the other hand, offers
longer lasting protection,

Most products that offer a combination
of wax and silicone also contain some
abrasive for the removal of very minor
scralches or stains. Sometimes these are
offered in two-component systems, one
being a cleaner, the other a wax. Some of
the one-component polishes do not con-
tain abrasives.

When applying a wax, work only in the
shade or on a cloudy day. Apply the
product to one small area at a time. Most
wax manufacturers recommend working
in areas of about 2 5q. ft. at a time, When
you've finished waxing, wash the car with
lukewarm water and a soft rag to remove
palish residue. Polish caught in crevices
can attract moisture, which leads to rust-
ing.

Use whee!l polish to clean and shine
custom steel or aluminum wheels. A
vinyl dressing will clean and protect
plastic exterior and interior parts,

Carpet Cleaning

To clean interior carpeting, vacuum
the interior thoroughly, then scrub with
carpel shampoo. You can use the same
shampoo that you use in the house or
purchase carpet shampoo through an
auto parts store. The handiest type for
use in cars comes in a brush-applicator
bottle. Instructions usually tell you to
apply the shampoo, scrub until foam
disappears, allow to dry and then vacu-
um up the residue. The final vacuuming
is an important step. If you don't do it, the
dirty residue will be left at the bottom of
the carpet piles. Vacuuming on a regular
basis will help keep the carpets clean
between shampoo treatments. ™
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BYa TON, 110 Vall Electne Sphitter, 1t
12% TON. Homeowner Special em e T 128, ...
NEWT18 Ton Log Splitber (tem #1134
15% TOMN, High Prafile_llem #1130
Verecal llem #1180

245 TON, Low Profile lfame1142
24V TON, High Prodda. itam & 11440
24%s TON, Voartcal lem #1162

15Y: TON

Call 1-800-533-5545 today and ...

On These Brand Name Parts,
Tools & Equipmen
HEAVY DUTY LOG SPLITTER SALE!

OMLY 5459.00
JONLY $TD4.00

L B |+

$785.00
...5819.00
- $1140.00
5132400
£1524.00

- S1820.00

INem 81713

-

HOHEDWNEH SPECIAL

ENGINES

(HORIZOMYAL)
5 HP Tecumeeh, ‘s shall 88051 ., .. 3139 95
5 HP Briggs, % shalt aED52 ... 3138 95
BEHPTecumssh, H §192.95
B HP Briggs, ! shall i1am - 8215.95
10 P Tecumash Ca I §232.95
10 HP Tecumaeh_ [ e Sins 1 5278 95

1 Sleeve ®ED

[Large supply of Vertical Enginas now in sfock. 3-
20 HP a1t SUPER LOW DISCOUNT PRICES!H)

TRAILER PARTS

HpaAcit
ies dust CARs

bl Cobtes pong | 3T 50/ st

tapered beannos ugh

Hig S Eian hed whaels & 1ian Ealla hals boal and

- LOG SPLITTER
= PARTS "'a-'i;-

i +,w
= = Ay -
11 GPM 2 Stage Pump, #1011
13GPM 2 Stage Pump, #1013
16 GPM 2 Stage Pump, #1015 __

£96_50
127 00
5157.00

Standard 4-Way Control Valva, #7010 $45 50
Auto-Detent Valve, #2020, $59.00
Ax24x 3" Cylinder|Welded Typel ilom 200248724
Can shap UPS ) DNL‘F F119.95
Su2dxE" CylinderiTie Aod I.,.-... tem e Q09524
ONSALE NOW . £222.00
Many Othar In Sll:lth l! Low Discount Prices!

COMPRESSO

5 HP, 60 Gal, vertical Campheli
Hausield 2 cylinder single stage
B15954 Ll 51160 $579.85
Wil ahip 45 states for §50) Cal | Cregon
& Washington S80, | Prepaid with ordern)
(W]

SA98 50

S HP.B0 Gal. 1MC Larpe 1

1 HP, 11 Gal. Tank., Campbell
Hausleld single stage compiassor
#156851, 0N SALE NOW.. $249.95
Many Other Compressors & & Full Line of
dir Tools Avallabis pi Discouni Pricesi

PICKUP BED LINERS!

rually chin & danl proaf
.l we padingly g
emparalures  of

v b
tems__
1211
1212
12168

Traike
i

L

er Gprings 18

CApaG-ty

i §24.00 815350
$33.00 §22.00
53800 §77 .00 Pic

Call vasth it
bup bake & Modai

PROTECT YOUR
INVESTMENT!

FULL SIZE PICKUPS

) Sals 5205.95

1258 V0K |

1351 Fii
1252

WOIOW: |

£33 00 pr

MINI SIZE PICKUPS
$199.95

il ahip 48 states 835)

524 O0/pr
53T D0Upr

HOMELITE AP220_

AL

:‘I'harmoplashc F"urnp

fie (W ship tor §3 00 Prepaid

BT Easl|

1ill Fi

oniy $175.95

ltem &12542
List $279

Northern
Hydraullcs

We Ship UPS Bus o Truck

.|J|' 12 b V0 Burnsaeille. MR 55407

Call our order dept. at 1-800-533-5545
In MM 612-894-8310

SALE EXPIRES

MAY 31st
1985!

il s

UTILITY
TRAILEH KIT

omplele road 880y Rl

Prics qnm‘f thfnuqh Ageril 30)

Sale $145.00

46 stafes inr S0 pre

A HIE Heagegs

It 18 R amp
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New Tools Let You Do

Bodywork Like APro

Now you can eliminate rust and pull out dents the same way a body shop does it
BY BOB FREUDENBERGER AND THOMAS HEYD

olyester fillers and fiberglass are a

boon to the person who wants to fix

that rust hole or dent in his car, but
we all know that professional bodymen
use metal to patch metal. A MIG welder is
the professional tool, but they cost at least
$1,000. Gas welding or brazing is tricky,
and equipment is bulky and expensive,

The $32.95 Kel Arc spot welding gun,
used with any arc welder that can be
tumed down to 50 amps, does basically
the same job as megabuck body shop
lacking equipment. It's sold by the
Eastwood Co., Box 296, Malvern, Pa.,
19355. We fried it on various types of
patches, and found that it works well once
you get the hang of it by practicing on
some scraps. Even if you bum through the
metal, which we did frequently, the welds
hold and the holes are easy to fill (vou
have to finish off any welded repair with
plastic, aryway).

Once the joint seams are ground clean
and the patch is clamped tightly in place,
the ptocedure is simple: Lower your face
shield, pull back the unit's trigger to retraci
the electrode, press the head prongs
against the patch, release the trigger to
allow the rod to contact the metal for two
or three seconds, then slowly pull the
Irigger to form an arc.

After another few seconds, break the arc
by drawing the electrode all the way back.
The tighter the joint, the less apt you'll be
to burn through.

One of the welders we used was a neat
little unit from the same source that cost
£169, including the spot gun, arc welding
attachments, carbon arc brazing torch,
face shield, rod assoriment and instruc-
tions. It puts out a steady 50 amps and has
a 100 percent duty cycle, which means that
it can work nonstop without overheating or
blowing fuses.

To see if we could eliminate the burn-
through situation by using less power, we
also tried a Sears Model 113, 201556 welder
that's adjustable through a range of 20 to
70 amps, This machine, even with its 20
percent duty cycle, is a bargain at $93, but
wie liked the 50-amp setting best anyway,

Other helpful bodywork products from
Eastwood include a panel flanger ($29.95);
a shrinking hammer that pulls stretched

184

Spot wel gun [top), used with a low-
powered 110-volt arc weider, lets you tack-
weld in place. Nibbler

[left]) makes neat, easily-controlled cuts in a

rusted area without distorting the metal

Use the panel flanger—loc pliers with
special jaws—|center) to the edge of
your cut so the patch will lke with the

surrounding bodyworik. Spring-loaded pan-
&l holders [right] clamp pleces together.
leaving both hands free.
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Great New Radio Shack Autosound.
Our Top-of-the-Line for 1985.

High-Power Digital Synthesized AM/FM Stereo Cassette
With Auto-Reverse, Dolby*B, Computer Memory Tuning

With fifteen watts per channel you get the Auto-reverse plays the other side of your
deep bass and wide dynamic range that's tapes automatically. Other features are sep-
missing in low-power autosound. But there's arate bass and treble, automatic key-off

more you'll like about our new in-dash tape release, and a switched power lead for
Realistic® 12-1909. Digital synthesized adding an accessory like an electric an-
circuitry eliminates station drift and tuning tenna. Popular “DIN"

errors. A computer memory lets you preset  size fits most cars. We ——

six AM and six FM stations for instant recall include a Ford/GM- ok

with soft-touch buttons. There's manual and style mounting gasket, % .
auto-scan tuning. And finding stations is trim plate, nosepiece, -

easy because their frequencies appear on  hardware and speaker
an LED digital display that’s also a quartz cable. All for as low as

clock. For outstanding cassette sound $26 a month with

we've included Dolby B noise reduction to ~ Radio Shack/CitiLine

silence hiss on Dolbyized* tapes and a Credit. Come in today
metal-chrome/standard tape pushbutton. and get the best.

A DIVISION OF TANDY CORPORATION

g95 Radio fhaek

—_—————— e —— — ——1
Er Mail coupon to: Radio Shack, Dept. 85-A-551, |
| Send for 300 One Tandy Center, Fort Worth, TX 76102 I
| FREE s I

184-Page I
1 Catalog | “ddress — l

| Ciry Slate Iip J

“TM™ Dalby Laboratories Licensing Corp. Size: 19s x T4az x 6% (44 » 180 x 150 mm). For 12 VDC, neg, ground gnly. Price applies at participatng Radio Shack stores and dealers



POWER

ForYour Pickup!

With New Econo-Power
MaximumVelocity Cams!

MNow you can give your pick-upor4x 4
neck-snapping torque, crisp throttle 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 lech- |

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 torque 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 stap-by-
step
postpaid).

For mud-slingin’, 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 CRAME LIFTERS ON
YOURNEW CAM FOR EXTRA PERFORMAMNCE

AND RELIABILITY! M“" i
c ﬁ:'hﬁ';(w/w-/—m
o

All Crane products are available by direct mail. Prices
vary according 1o applicaton. Send $3.00 fof eatalog
and Resale price list.

Hot legal for sale of use in California on pollution
controfied motor vaehicles

RANE
a s CC-363

AMERICA'S NO. 1 POWER SOURCE!

P.O. Box 160 » Hallandale, FL 33009
305/457-8888
186

“Installing A Cam"” manual ($3.00 |
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25 | steel together ($39.95); a sandblast gun

| that actually works from a bucket of sand
[ (i's §35.95, but you'll need a 1-hp air
| compressor); a panel-holding system
| ($32.95) that includes both side and blind

5 | springloaded holders to keep panels in

| place while you weld; and Oxy-Solve, a
| rust dissolver that leaves a zinc phosphate
| coating that retards further corrosion, but
| won't hamper welding or painting ($8.95
for 16 ounces).

Pulling dents
The traditional tools used to pull dents
flush with the surrounding bodywork—
slide hammers or sheel-metal screws and
Vise Grips—often leave the sheet metal
stretched, distorted or brittle, That's why
many body shops today use pull rods,
Pull rods are available from professional
| auto parts stores that specialize in body-

STRAIGHTEDGE

PULL RCDS5

Use a hammer with a taped face to tap the
surface near a crease while pulling at a right

angle to the bodyworic. Don't pry.

work supplies. A typical set consists of four
pull rods (you can use two in each hand),
two pick pulls, a Yein. drill bit and a
straightedge. Pick pulls have a fine point
that is used to separate panels that have
been jammed together. Pull rods have a
specially shaped tip that distributes pres-
sure over a wide area, plus a bent shank
that acts as a shock absorber,

Begin by cleaning the surface with wax
remover. Place a light at an angle to the
surface mlyc:u can easily see low spots.
Drill holes ' in. apart through the deepest

and an“ oy both :h;l':
a on

3’1:-» ik g fsee reﬁ'ﬁ:.

part of the dent. If the ridge of the dent is

sharp, drill holes here, too; these holes

help the metal bend without distortion.

Insert rods into the deepest section of
the dent and gently pull it up, using your
siraightedge to make sure vou don't pull
too much and transiorm a dent into a
bump. Always pull at a right angle to the
panel; dont pry. Work slowly from the
deepest part of the damage to the
shallowest. Go back repeatedly until the
panel is smooth.

When the dent is eliminated, brush
liquid flux over the holes. Insert a sharp-
lipped soldering gun (tip 22-212) into each
hole and apply acid-core solder to the tip.
After a second or so, slowly withdraw the
lip, while still applying solder. Done slowly
enough, solder will fill the hole, leaving an
anchoring glob inside and out.

When all hales are filled, file the surface
smooth. Fill any remaining low spots,
clean, prime and paint. ™
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THESE MONEY-SAVING COUPONS FROM FRAM
AND AUTOLITE COULD TAKE YOU TO HAWAIL.

WIN A TRIP TO HAWAII OR LONDON, A GEVCR, OR...

- g

e 20 O

We're giving away 5 vacations for
two in beautiful Hawaii, or in historic

London. (Airfares, hotels and meals »
included.) We're also giving away 50 GE
VCRs. And 2,000 sets of Autolite Heavy Duty
jumper cables. Plus these money-saving
coupons on the top
quality Fram filters and
Autolite spark plugs you need for a
really good tune up. To enter, write in
your name and address, take them to
our dealer and save money. (No
purchase necessary.) It could save
you from trouble down the road.

AUTOLITE'S GOT COPPER IN
IT. AND YOU GET EXTRA
SAVE EXTRA ON THE AIR

SAVINGS ONIT.
FILTER THAT GIVES YOU SAVE ON THE OIL FILTER ED Automotive
EXTRA LIFE. THAT COULD SAVE YOUR ENGINE.

Dificial Sweepsiakes Ruler. You will be sstomatcally entered i the - Fram Apoiie Smeepslakes when you complele and retesm e siare Dupan confaned in the adverbsement by June 30, 185 Or, 00 23 5° card hand prest
your rame, dddress and pp code and mad o Fram.fuloboe Sweep Atin. Sweepstakes Gooedinase 10h Pewiucke! Avenue, Easl Prowdence. R 00918 Each masies entry mustncluge iher e word Fram - o Aspite Frnrn
Ihe package or the weeds “Framifubolile Sweepstakes™ hand prested on the I » 5 card No purchase vngeined Winens wil Be drawn 6 random by an ssdependent jogeng organization shose dEcsinng ans ingd Winners wil be
Acdthed by mas Only one prize wil be swarded per Roosehald. grosp or cegansration  Enter as ohen as you wish. Buf ach entry muss be maibed o 3 separate emeeope. Al entries mus ! be postmarked by June 30, 1585 Estrant sokely
agsuies # ks dor ke misdirecied. kosi or siolen eaivies wia mad or setaler ssbrsssions. Chances of winming are getermuted by numbier ol entries Tecened All priges will b awarded Grasd prs 1nps must be Liken by Jurse 30
1556 Sulipecd bo avarakeily. 2l aved Brangemenis o sponses 5 ophon. Sweepstakes npen o a6 resdams oF \FSA scluding Florda svcept smpdoyens (and Beirimmedate famibes) of Albad Congaeation or its Advirtising and
Pramotional Agenoes. Entrites limried o mdwduais 18 wears of sider. Winness Miy e reguated 1 5agn st of ehgilify and promotioes release. Fature 10 resurn the affcat or release wihin 30 fdays 2her noticanan wib Sl any
[efize aind 1hat grize wll be awarded 1o a0 glernale wannar Wid whesewer tased . prohieted or restricted A0 endnes becoma the proparty of Fram Aylokle and none wil be reduired. Federat, State and Local lxes on ak prices are the
iedpgnbilty of the vansmrs. N substdution of proes eill be permiiied Lest of winness svmlabie upon request a%e Decembe & 1985 Send s@l- e e ssd srveiapetn Fram. &olokte Winner's List . Fram Agkolily Swrepstakes ~ AHn
Sweipclikis Coorderalar 105 Pawtocke! Svenye. East Providence. Al 02916
S SO TR R SEEIE SR TR R O S ST A TE— N S S _———————ﬂ

Store coupon expires June 30, 1985, Store coupon expires June 30, 1985. l Store coupon expires June 30, 1985.

SAVE $1.00 | SAVE 75¢ SAVE 50¢

on any 4, 6, or 8-pack of on any Fram Air Filter. I on any Fram Oil Filter.
A"'Itolite s'park les" T tree retades 1 you aChrg &5 owr I
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Tech School Car Repair

Don’t have time to do it yourself?
A vocational school can fix your car. It's slow but cheap.

en my beloved 1976 Plymouth

Duster got hit for the third time, |

had to start thinking about a

new car. After all, the car now had over

190,000 miles on it and the front end, rear

end and left side were banged in. My

reliable slant 5ix had given me no cause

to look at new cars, so | had been out of

the market since 1976, when | bought my
Duster brand new for $4,000.

Sticker shock does not begin to de
scribe what | felt when | started looking at
new cars. The stickers looked like real
estate prices to me, and the banker never
cracked a smile when he said car loans
weighed in around 16 percent.

Estimates on the bodywork and paint
for my Duster came in around $2.800,
with one at $3,400. Finally, | woke up lo
the fact that some new cars might not be
as trouble-free and reliable as my Duster
had been. All [ really needed was a face-
lift for my old Plymouth,

| work in a small school on Cape Cod
in Massachuselts and each year some of
our students go on to the Cape Cod
Regional Technical High School. One
day, a student asked me about the shop
programs at Tech. He specifically wanted
to know about the auto body course. That
did it! A big bulb lit up in the back of my
skull and | promised the boy that | would
personally go over to Tech thal very

188

BY CLARENCE C. TRUESDELL

afternoon and check out the auto body
program. My eagerness surprised the kid,

The teachers at Tech were great, and
sowere the students. Much to my delight,
instead of calling my Duster a rolling
junkyard, the body shop teacher just
walked slowly around my car, all the
while rubbing his chin thoughtfully. After
a long pause he said: "There's a lol of
good education in that old car.”

The good news was that they would
charge only for materials. No charge for
labor! That meant a paint job for about

3100, with bodywork almost free.

Unfortunately, there were a lot of cars
scheduled ahead of mine, so it would be
a good three months belore they could fit
me in. Because educalion, not car repair,
is their main purpose, my car might be in
ihe shop for two to three months. Renting
a car for that long would wipe out most of
my savings. This dilemma was solved
when the parents of one of our students
drove up in the most beautiful "75 Gold
Duster V8 | have ever seen. It was all
there: wheel covers, white walls, lizard

Tech school instructor Kurt Carlson shows his students [left] how to prepare the author’s car
for its first paint job. Student Richard Garbitt diligently remowves trim adhesive,
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" If synthetic oil can prbtéct anengine
| . - uphere, . =

think what it can do down here.

Why is synthetic oil used in
the space shuttle? It's used
because it can withstand
extreme temperatures better
than any other oil on earth, or tional ol can do what
anywhere else N :I. Sr— _ Mobil 1 can do—protect

Synthetic oil is also used in Al e T your engine way up to
race cars because it reduces : :‘ = i WM 500° above or way
friction and increases horse- = down to 35° below.
power, and in jet fighters be- So change to Mobil 1
cause it helps prevent carbon today. Theres _
deposits trom forming on vital engine parts, even al no better engine protection under the sun. 8

extremely high temperatures. Mobil 17 lubncates bet- Mobil Synthetic Oil.There's
ter and protects engines against fnction and wear bet- no better engine protection under the sun.

B VR M e

ter than any conventional oil,

and helps engines stay cleaner.

run smoother. and last longer
Mot even premium conven-




Over 13 million people got caught last year
—and paid the price.

Owver 13 million fransmissions foiled last year." Hayden Electra-Swirl Fan offer. Now. you can purchase a
Nine out of ten foilures were coused by cverheating. Hoyden Electro-Swirl* Fan direct from Hayden for 25% off
Hod these people known abcut fransmission il cooling the regular list price when you buy any Hayden Trans-
protaction. théy would have saved 5500 to 51200 an Coaler January 1 through December 31, 1985. See de-
rEOirs tails on box o ask your outomolive counterperson

Don't become a slafistic. See your local
auto ports store, automotive chain store,
RV dedler, mechanic of installer today
and ask for Hoyden il codiing profechion
Tha car’s life vou save may be your own
Hayden Trans-Cooler. I you have moneay
to burn . .. you don't need one.

Write today for a free product brochure

Today's downsized cars run holer dus to emission
controls, smaller engines and higher RPMs.
H:}l;{: probiams MW%W'I You camy

=3 possengerns. . e baggage . .
ciriva in stop-and-go traffic - .| drive on

ice or show . ., drive in hot fempernatures ..
climb steep grodes . . . and do towing. A small in-
vestment now in @ Hoyden Trans-Cooler- caon ex-
tend the life of vour car, Remember, eoch 20°F
drop in tempenature doubles ol and equipment-life.

shstmennsoter G HUAVIDEMN

ol II‘rI.] y?a'dr ;:g; mll:.:d con make this insiutlcaiuon using sim- | INC.
a3 50 HQ s ented k- iy

gniad Siuick-Connect: ﬁmw 1531 Pomona Road, PO Box 848, Corona, CA %1718-0848

*Colrhedy ATRA (Auhomaic: orarmessc Rucasiceny AssOrasnon |

Hayoen Tmnds-Cooker orices thort of low o8 32095 (ooes nof inciude irskoioaton)
Ty raac s cli=t e infosrmaahion: call toll FEEE outeds CA -S00-BS4-4757 or (744) T34-2648,




top and not a serious scratch on it. They
wanted to sell it because they had just
taken delivery of a new Chevy. It didn'l
take long for us to seitle on the book
price of $800. I now owned two Dusters.

Thanks to conscientious teachers, the
students at Tech did a beautiful job on
my ariginal maroon Duster, and then they
painted my Gold Duster as well. For
some reason, the idea of a guy owning
two Dusters brought out the best in them
Now both cars look greal.

Al one point my maroon Duster was

Budding body man takes a torch to a Camaro
with professional elan at Cape Cod Tech,

freshly painted and louked good to me,
but the teacher wouldn't let me take it oul
of the shop. He insisted that his students
sand it all down and paint it again, due to
some insignificant defects. It took anoth-
er week or so, but their job is education,
not production. You have to accept that.

| now have two beautiful Dusters. Total
cost for the work on both cars came to
about $700, which included a new grille
and some other body parts that were
needed. It also included all of the body-
work on both cars, and a new paint job
each, The work is first rate. In fact, |
recently turned down an offer of $2_300
for my Gold Duster!

As long as | have two cars and live near
a tech school, | see no reason to camy
expensive comprehensive insurance, If
one car gels banged up, I'll take it to the
school and leave it as long as necessary,
My insurance savings make it possible 1o
drive two Dusters about as cheaply as
one, and it's a lot more fun. The little VB
really moves the Gold Duster, so | save il
for Sunday driving. It will blow the doors
off all kinds of fancy tarbo stuff, and it's a
real power Lrip after commuting behind a
sluggish Six all week.

You might live near a tech school that
has a first-rate auto body shop. Check
into it. It's a bit like trusting your head to a
barber college, but unlike a haircut, a
beginner's paint job can always be re-
done until it's perfect. ™
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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 Most Imporis

96-Page MILL U.S. Car,
Truck and Van Catalog 53”

Lets shast Ml parts Swailbon for most pogalar U S cars, sansand
pech-upn Took and DOdy SO0 SCTEMI0NES BE0 A noluosd (0D
Carada U5 hunds)

Send check or money oner allow 3 weeks hor delveny, VISA or
Massercard accapied OM PARTS ORADERS DMLY

Free Information s sisderesed siamped
long envelope Lo free ndcrmaton on any

ONE Amencan or mpon ar, bruck of
\‘I@\ ]

Mill Supply

3241 Superior Avenue * Cleveland, OH 44114
Phone (316) 241-5072
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TAULOREVHEEL | i
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Increase Tire Shop Safety and
We Will Give You This Solid
Bronze Buckle.

Heawy truck swheal S nm o sendcineg car
he danoero

Motor Whesed Rim Safery Traiming kit

W3S materiad and mstrchons 1o e

|
i) TEachy sabe wihnme T Sarvicing

tficate. And we'll send you a Mot
Whesal Think Safety belt buckle

Write: Dept. 31411,
Motor Wheel Corp. - .
Lansing, M| 48909 ;ﬁ:g

a
::‘--:-..- oy ﬁ- - é’ -——

=
-

— —
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MOTORE WHEEL

. RV SERVIGES |
DIRECTORY

Lists over 1200 locations
coasi to coast 24-hour
I road service
[Expires, 127 B5
Move for your monay # powr LISHALIL Cenrer
[ & & & & §F 0§ 3§ B N |

| Save SZ°°
wRY ..

' CHEMICALS =

one guart or more e,
I Expis T/31/B5 )

@m fow your mooey od pour LIMHIBLIE Center
Ly _r 5 & 8 40 B J B |

Save $190;

PMAY-2

by Rand McMNally =% ~ic
] s 12131185 "aii'*“'-.. H |
l ¥ W for your money af your RIHBLILE Conner
1 T ¥ T T . § I |

:Save sl“:

FOR EACH 5 GALLONS i

| LP GAS i
up to 25 gallons E

Expies 12131 185 EI

¥ bare tor pour mroney af yow LIHBUIE Cone
- . 8 B _u 21 &2 0 B B |
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NEW PRODUCTS
That Lend ClassTo Any Car

%  ,
AT !
ORI

Classic tires offers tires for classic and high-performance cars popular from
1935 to the mid "70s. tires, made with up-to-date materials, come in 13 sizes ranging
from 6.00-16 diamond tread to the fat maodeis. These tires currently are the models
ﬂmw:m‘tﬂb&!ﬁdmhnhhymmdmlluwnrﬁeudhyﬁe}nyﬂre.ﬂmm,
Camdenton. Mo. 65020,

accesFory
Diress up the Interlor of your
or GM 5-truck with attractive wood panel-

Pontlac Firebird

box and console. The
imported and woods are moisture
resistant and carry a 12-month, 12,000-mile
guarantes, Each kit comes complete with
simple Installation Instructions and all

hardware. The kits sell for 327510
£425, and are made by Cars & Concepts,
12500 East Grand River Ave. Brighton,
Mich. 48116&. You can call 1-800-227-7016 for
the nearest retall outlet.

F
looks like the most basic AM car radio. Only
$2.49 from Kustom Kreations, 19316 Londe-
fius, Northridge, Calif. 91324,

192

FDH-iEnﬂtplﬂﬂngmthg can be painted

directly over rust. Unlike ordinary paints,
POR-15 Is by moisture, and
forms a finish which s much harder and
more flexible than paint to better protect
metal from scratches and stone chips. POR-
15 costs 521.95 a quart and Is available from
Stan Coleman Inc.. 320 South 5t., Morris-
town., N, 07960,

Mechanics’

chanica’ creeper will support 450 pounds

and has two pockets for parts and tools. The

creeper has no screws and comes with 360°
or

swivel steel moided casters and built-in
headrest. The undercarriage and wheel
sockets are reinforced. The ]

Creeper, Is 516 from Koller-Craft, 1400
Highway 141, Fenton, Mo. 63036.

Auxilliary heater
Superheater will make any
toasty warm with its 20,000 B.T.U. output
and versatile overhead. side or underseat
mounting. You Install the unit in about 20
minutes. Superheater costs 512995 and b
from Concepts Marketing, 1077 Empire
Bivd., Rochester, N.Y. 145609,

van, truck or RV

POPULAR MECHANICS = MAY | 985
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Mat:l:rm.gd picicup truck utility stor-

T

age boxes offer 9'/s cubic feet of weather-
protected storage space. The blow-molded
polyethelens boxes have the Impact
strength of 7-gauge steel and are resistant
to chemicals, fuels, lubricants and salt spray.
They re temperature-engineered to perform
well in warm and cold climates, and can
never rust, dent or chip. The boxes come
with removable siiding tool tray, security
locking systems and safe-seal lids. Low-
profile styfing allows for unrestricted driver
visibility. The storage boxes cost §139.95
and are avallable from Deita Inc., 4800
Krueger Dr., Jonesboro, Ark. 72401,

Shop-Vec.
E L
rooempmm|  We can digest nails,

cushion provides support with an inflatable

inner bladder and foam pads. A hand pump e
e S ass and wood chips
Backsaver Il costs 539.95 and Is available ®
from Foremost Designs, 522 Broadway, Lo- ®

with a couple of gallons
of water.

It's not a particularly nutritious diet,
but it's a typical menu for ShopVac
Because were gluttons for punishment.
These powerful, industrial strength
Sus kits _ wet/dry vacuum cleaners thrive on wet
Koni's Rallysport Suspension Kits help cus- ¢ N basements, workshop sawdust, dirty car
tom-tune your cars ride and handling. by e 12 interiors and garage messes
Avallable as components or as a package, i And remember, though other
the kits include regular or gas shocks, special ) - vacuums may look like Shop-Vac, the

coll springs and antisway bars. Prices range . : similarity ends there, We're the original
from $750 to 51,100 from Konl Amerlca, Box L \ N wet/dry, so if it doesn't say ShopVac"—

40, Culpeper, Va. 22701, keep shopping.

Starting under $50 at hardware,
discount and home center stores
everywhere

[Shop-vac]

Picks up where the
others leave off.

An alternative to patching or replacing
cracked or split dashes is to re-cover the
entire dash. The Insta-Dash provides a pre-
cise fit on a wide variety of domestic and
foreign models. It sells for 539.50 to 3112

from Insta-Dash, 1539 Linda Way, Sparks,
Nev. 89421,
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Power seat

Delco’s power seat system for vans and RVs
adds six-way adjustability to original equip-
ment seats: front tilt and rear tilt, forward
and back horizontal movement, plus raising
or lowering the seat to accommodate all
sizes and shapes of drivers. Three separate
maotors control the RV-600 allowing
greater comfort and convenience for driv-
ers. It installs with simple hand tools, and
requires no modifications, cutting or spot
welding. The power unit mounts directly on
the existing seat I, The RV-600 Pow-
er Seat System sells for less than 5300 and
will be avallable from selected van/RV ped-

estal and seat suppliers.

The Sevin guide to insect
trouble spots around your yard

When summertime comes, so do insect
pests that can infest vour lawn, trees,
shirubs, flow ers, and u:*r;le_'ll plants.

A ks 1 1
Spotting a problem early is the key

A few telltale signs ro watch for:

In vour lawn
[ hat brown patch in vour lawn could

]

|"L‘ il I.:'Il.l'.['li,: '..'rira.i f-'l"-."l'l'l 4 l.il.j'i'][‘- iilrii‘ S0

webworms, armyworms, or chinchbugs,

ﬁ.hiﬂ o ..]H: { ".;_- a hl"-q.'-'.‘ih] atrag }‘.
ment or pressure sprayer to apply
SEVIN' brand inzecticide wherever
you see a problem. SEVIN® brand
insecticide stops most common turt
pests, Quickly Easily. And vou don't
need special protective clothing to
Lise it.

In vour trees and shrubs
LL'-'i.'ll"C j-l."'r :.{.'i['n.'{."‘ E]'l.-:'i‘. el W ih L'-\.] LI
brown. Perforations or other signs of
chewing could mean Japanese beetles,
bagworms, caterpillars, or gypsy moths.
What to do: to catch destructive
foliage feeders in the act, spray trees,
shrubs and other « '
ourdoor plants
with SEVIN®
brand liquid or :
'-u\'fttﬁhjﬁ r‘ﬁ‘\.‘.-'{_'lf:“.' ln.":{.’!ctlﬁ_'idf aC:_'{'.IT-\_{]'l-IE_
to label directions. Used properly,
SEVIN® brand protects from chewing
PE"‘\':"- wit I".‘.Tl.l.t hiirminu '!"I.'i'.['lr‘-.

In your flower
and vegetable garden

SEVINT brand carbaryl effectively
controls over 200 insect pests that can
plunder your garden. And SEVIN®
rand is biodegradable in the environ-
ment. For most
vegetable and g

f .
flower pests, S
A

]

a ilﬂ}'.r s 'h" . -y .'|
LI Fa I
spraving La R A i
. )

or dusting .
every week or so with SEVIN® brand
liquid or dust should be all vou need.

Whatever’s bugging vou

SEVIN® brand is the one outdoor
inzecticide vou can feel comfortable
using just abour anyvwhere around
vour vard.
You can even use it on your pets,
to help keep them free of fleas and
i r\ .""&HJ i.J:‘.|'.|-i.' SOME INSECric :,.]:_‘H,
SEVIN®brand has no harsh smell
This summer, look for the SEVIN'
brand name on the label when vou're
choosing an cutdoor insecticide. In
dust, wertable pow-
der or convenient
liquid, you'll find
a SEVIN® brand
insecticide
wherever
lawn and gar-
den supplies = 5

re emled
are soid.

SEVIN' stops tough outdoor pests.

SEVINT is 0 registered rrademark of Union Carbide Corporation for carbaryl insecticide. As with any insecticide,
atways follow direcdoss on the label. C -'.-'\.-'u:h' JI9BS Linkon Carbade .*'l.gr..'_l'.rurn: Products f?nrr.r-u.-'\.'. Ieec.

—

Pickup bed mat
The Kargo King rubber pickup bed mat has a
raised diamond design to cushion loads,
absorb shock, dents and allow air-
flow undermeath the mat. Installation re-
Quires no trimming or gluing. The mats
m in price from 5100 to 5130 and are
by Crossville Rubber Products Inc.
Drawer 729, Crossville, Tenn. 38555,

ratchet

To reach fasteners in really cramped quar-
ters, try the Fingertip Ratchet. The ratchet
has "+-in. drive and is manufactured with a
knurled edge for a firm, comfortable grip.
The ratchet sells for 510.95 and Is available
from D-J Tools Inc., 3170 Molinaro 5t., Santa
Clara, Calif. 95054,

B

Rust Busle

The ACPD |Automotive Cathodic Protection
Device| reduces up to 75 percent of corro-
ston and rust by Impressing a d.c. current
from the car’s battery on the vehicle's chas-
sis. This current stops the destructive electro-
lytic reactions that occur between metal
parts. The 5190 system s made by A C
Technology, Box 1971, Altoona, Pa. 16603,

POPULAR MECHANICS ® MAY 1585




NOT A WAX . . NOT A POLY . . NOT A POLISH .

( ;_ .

P

T
e
:

Put an end to corrosion, chalking,
rusting, dulling, and pitting of your
car's finish. GLO-SHIELD protects
your car’s finish and restores it, too!
You can bring back that new car look
in less than one hour with hardly any
effort at all!

GLO-SHIELD is the miracle polymer plas-
tic sealant that's guaranteed to protect
andior restore your car's finish for a full 3
years. |t revilalizes and restores dull, ox-
idised finishes just wipe on—wipe off!
Do away with compounding . . . dead paintis
chemically removad. GLO-SHIELD removes
old waxes, tar stains, tree sap, road film, dirt,
bird deposits, grime, grease, gasoline
sireaks, rusting, even tarnish. it deposits a
plastic film that fuses to the surface and fills
the pores 10 give your car a hard, high lustre,
mirror-like finish

NOTHING LIKE ANYTHING
YOU'VE EVER USED BEFORE
Don't confuse GLO-SHIELD with any wanx or
polish. It is a clear, ransparent liquid that,
after stripping old wax and grime, deposits a

ACCEPTED & PROVEN

FOR PLANES & BOATS, TOO!
GLO-SHIELD = used by Amaricas leading
aircraft and boal builders. Desert Sunshine
Labs repor! amazing results. Especially effec-
ive while operating in a sall waler anviron-
mient and highly recommended lor use on all
boats, including fibarglass

Plastic Coat Your Carln
LessThan1Hour:: $99_5

NEW CAR DEALERS CHARGE UP TO %200

NEW POLYMER ACRYLIC FORMULATION ACTUALLY RESURFACES
AND RESEALS IN ONE SIMPLE STEP. GIVES YOUR CAR “SHOWROOM”
BRILLIANCE THAT LASTS FOR THREE YEARS—GUARANTEED!

film similar o the acrylic lacquer with which
your car was originally painted. And, it works
even if your car was painted with enamel
Acrylic sticks to anything but nothing
sticks to acrylic, Not tree sap, nol road salls
not grime or dirt, nol bird droppings, grease
or gasoling . . . not aven paint.

—ACRYLIC IS THE SECRET!-

« 00 NOT COMFUSE GLO-SHIELD ACRYLIC
PRODUCTS WITH IMITATIONS!

= NO RUBBING . . . NO BUFFING!

= CLEANS, COMPOUNDS, POLISHES, SEALS!
= USE ON ANY PAINT FINISH

» FAST, OMNE STEP WIPE-ON, WIPE-OFF!

All you do 1o keep the linish beautiful is a
light hosing even a light rain, and road
dirt, salt and grime rofl right off, and dries
streak-frea. GLO-SHIELD is detergent prool
{0 in car washes), contains no abrasives.
invisible, non-yellowing, peelproof and crys-
tal clear.

BOMNUS! GLO-SHIELD works its magic
on all painted and plated surfaces
chrome bumpers, mag wheels, apphances,
motor cycles, fiberglass boats, formica, ma-
rine hardware, brass, plexiglass, slainiess
steal, aluminum, eic.

r=3 YEAR GUARANTEE =~

I It after using GLO-SHIELD you are not de- |
lighted, return unused portlon, anytime up
I 1o 3 years. for a pro-rata product retuna. |

£ 1985 MEDIA MKTG . NY

. BUT AN ACRYLIC

FOR

CONSUMER NOTICE!
Beware of cheap imitations and the
scare tactics of High Price Seal-
ants. Only GLO-SHIELD is made
with ACRYLICS . . . the same
ACRYLIC that's on your car's ofigi-
nal paint. GLO-SHIELD is a one-
step operation you do it your-
sell easily . . . inless than an hour.

SATISFACTION GUARANTEED
r—- OR MONEY BACK —

r S S N (I S S S G S . S— —

CREDIT CARD BUYERS. CALL:
(718) 784-4005 55

GLO-SHIELD, pept.1451
10-10 44th Ave., L.L.C., NY 11101

Please rush me GLO-SHIELD. | understand
that it | am not delighted in every way. | gan
reiwim the unused portion for 8 pro-rata refund.
exclusve af postage & handling

One bottle only 5995 plus $1.00 pp. &hdlg

SAVE! Two boities only 318 plus 51 pp.&hdig

Enclosed is $ chack or M.O

OR, charge 1o my [ VISA MASTERCARD
Accy. # Exp

MNarme

Addrass

City

State Zip

N.Y. RESIDENTS ADD SALES TAX

[ ———
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oastwcod Auto Restoration Tools
Eastwood’s Three Easy Ways To Kill Rust

Eastwood’s Sandblaster
Eliminates Rust Fast

When rust cuts deep, the only way to get it
out completely is with a sandblaster. With
thousands sold, our sandblaster 15 field-
proven and cost-effective. This tool wall let
you do the jobs you once had others do: Dis-
pose of rust, scale, paint and corrosion in
minules,

The Eastwood professional sandblaster
package includes our all-metal, power gun

(same as used on our larger units), ten-foot hose, 14° pickup tube, spare
nozzle and detailed instructions, Just hook up to a one H.P. compressor,
insert the pickup tube into dry sand or other abrasive and vou're ready to
go. The blaster's suction head draws abrasive easily. No surging. No
skipping.

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

#8532 Sandblast Gun

OPTIONAL: Sandblast hood with replaceable lens.
#9536 Sandblast hood and lens

FREE

70 PAGE CATALOG
WITH EACH ORDER

Oxi-Solv: Removes Rust Without Harming
Good Metal

Fast acting. Oxi-Solv removes rust and corresion on
any metal, Just spray, dip or brush your parts and see this
product work! Oxi-Solv 15 non-flammable, non-toxic,
non-caustic and odorless.

Another plus: After the part is completely clean, Oxi-
Solv chemically bonds a zinc phosphate coating 1o the
metal to make your paint adhere better, Oui-Salv is

reusable, Pour it back and store it for your next project, e

#3430 Rust Remover, 1602, ....covivincnciniininnsass § .95
#3432 Rust Remover, | gallon $24.95
#3436 Rust Remover, 5 gallons

Slice Through Rusty Sheetmetal Like Butter

This cut-off tool lers you slice
through sheetmetal, rusty muff-
ler clamps, hose clamps, bump-

| er bolts — even steel rods up 1o

3/4" thick! Uses a 46 grit abra-
sive cutoll wheel which spins at
20,000 RPM for fast, precise
cuits in tght spots, Very manea-
verable, Has 174" air inlet and
uses 4CFM ar WIPS]. Works on
your 1HF or larger compressor,

#3848 Urility Cutoff Tool .........ocvviviiiiiinnina... H995
H3B4BA 2 7/8" Curofl Wheels, Box of 6, 46 grit wheel § 995

Eastwood’s Home Bodyman Tools for Panel Repair

Sheet Metal Bender For Panel Fabrication

This is a scaled-down medel
of an industrial brake for fab-
ricating shect metal parts re-
quiring clean, smooth bends.
Wil form 90° angles in 20
gauge up o 18° wide. Bends
heavier gauge metal in smal-
ler widths. Great for repro-
ducing body panels, boxes,
covers, ctc. All-aluminum con-
struction. Bolts or screws to
your workbench.

#6260 Sheet Metal Bender
#6261 Set of Clamps

Flangers Make Patch Panels Fit Flush

Just adjust ool to metwl thickness, flange repair arca and lay in
patch panel. Your weld will be flush with body metal, which minimizes
grinding and uses less filler. Works in tight areas to make sharp curves,
Requires little effort for perfect flanges

#6286 Mancl Flanger

Eastwood Nibbler Cuts Body Metal Fast
Qur nibbler cuts straight

lings, curves—any sha you

need, Leaves a flat, HDPI:Hth- :j

tion, burr-free finish. Uses less

effort than ordinary snips.

Chromed steel construction with

cushioned vinyl gnps. Cutting

jaws made of heat-treated ool steel. Will cut up 1o 18 gauge steel and

16 gauge aluminum, Jaws replace easily after long, hard use.
ET ] T . .- i 1
#6284 2 Replacement Blades ... § 9.95

Body Solder: The Permanent Panel Repair

Body solder makes a permanent professional-quality repair that
won't crack, lift, or shrink. Easy to apply with a houschold propane
torch and can be shiped to any contour. Great on patch panels, seams,
and edge work. Accepts paint just like sheetmetal, Far more durable
than syathetic fillers. The craltsman’s method still used woday by the
best body shops, restorers — even by auto manufacturers. The com-
plete kit includes four ¥ Ib. sticks body solder, 2 paddles, | Ib. tallow,
Y2 Ib. tinning butter, 14" body file with holder, and FREE instruction
book " Auio Body Solder” containing 50 pages, with over 50 illusira-
tions (the most complete source of body solder technigues available!).

#6730 Home Craftsman Body Solder Bit.............. $58.00

R6400 Extra Sticks 30-70 Body Solder Y2lb. ...........§ 350 ea.




Call

Take The Guesswork Out Of Dent Repair

Primary '|'

Backing Plate Damage

020" Collar
Selll Drilling
Secondary Damage Tip DENT PULLED
IF YOU CAN DRILL A HOLE YOU CAN FIX A DENT |

The Eastwood BODY-MAN tool replaces expensive, hard-to-use
body toels. It lifts out dents and saves hundreds of dellars in repair
bills. The unique all-metal design uses a sell-drilling tip combined
with a backing plate; automatically pulling damaged metal (with a vise-
like pressure) back to original shape.

FAST, PROFESSIONAL RESULTS THE FIRST TIME

Simply install the tool in your %" power drill. Place the self-drilling
tup in the deepest damage area. By starting the drill, the point enters
the metal and threads onto the tip. Each drill rotation brings the dam-
aged metal closer to the backing plate. While the tp pulls out the main
dent, the backing plate pushes in secondary damage. The tool knows
exactly how much to pull and when to stop. When the dented metal
returns to its original shape, the tip will release automatically, A 020"
collar on the backing plate insures space for body filler to cover the W
hole left in the metal.

WORKS FROM ONE SIDE EVEN ON LARGE DENTS

No need 1o remove door panels or work around inner panels, Re-
pairs any automotive sheet metal—even pickup tailgates. The heavy-
duty version straightens dents up to 12" wide; basic unit has a 4"
range. On larger demts secondary damage must be tapped flat with a
hammer; multiple holes may be
necessary (complete instructions
included), The BODY-MAN dent
removal set comes complete with
basic tool for small dents {parking
lot dings and hail damage) and
heavy-duty 12" model for larger
collision damage, package of 10 re-
placement tips and complere aper-
BN instructions.

#6799 Body-Man Tool Set ......

#6796 Replacement Tips, pkg of 50 ... .....ooon..

Eastwood Panel Hnldmg
System Clamps
From One Side

The casy way to hold patch panels
while welding. Leaves you free to
concentrate on the job. Eliminates
pop rivets and awkward “'C"
clamps. Works from one side; simp- f
Iy drill 178" haole 'Lhmu,gh both i)
pieces and insert fastener. Forged steel compression tool opens fasten-
ers for casy use, When released, the fastener expands, holding parts |
with 19 Ibs. pressure in a 1/4" work range. After welding, just remove
fasteners for reuse.
Kit comes with compression tool and 10 blind style holders.
#1288 Easrwood Panel Holding System

High Temp.
Stainless Paint
for

Exhaust Systems

Imagine vour rusty manifold looking new again. Our high temp. paint
(upto 1200°F) gives a natural metailic finish similar to s newly sandblasted I
part.

Easy to apply, just clean the part with a wire brush or sandblast, No ]
primer necessary. Can be brushed or sprayed, dries in 60 min., and cures
in use.

#1256 High Temp. Stainless Paint, | pr.can............ $11.95 I

oaslwcod 1-800-345-1178

rStmi me the following:

In Pennsyilvania

f215) 6dd-4412

Spot Weld Perfectly In Just 6 Seconds

WELD FROM ONE SIDE

@ JQT\J [

/ '3
v

|

] ARC FUSES METAL

MAKE FAST DISTORTION FREE WELDS

Spot welding has some distinct advantages. It's very fast - & few
seconds for a sound weld, Because the heatis confined to s small area (the
4" dia. electrode) it avoids warpage or distortion. Allows for accurate
control that lets you make consistently uniform welds.

EASY TO USE - EVEN FOR BEGINNERS

Become & pro in just & few minutes. Hook it to the electrode holder of
your arc welder (set at 50 amps) and ground to car body. Just pull back
the trigger to retract electrode, line up weld point and press head against
the metal. Metal must be free of paint, rust or grease. Release the trigger
and allow the electrode to contact the metal and glow for 1-2 seconds.
Then raise the electrode with the trigger and allow an arc 1o form a molten
puddle of metal (always use welding goggles or shield). Each weld takes
gbout 5- 6 seconds. Automaotive manufacturers used spot welds o build
your car and you can restore it with the same authentic technigue.

CONVERTS AN ARC WELDER TO A SPOT WELDER

It welds any steel between 18-26 gauge. (Auto body steel metal is
between 18 and 22 gauge). Ideal for welding replacement panels, Moars,
brackets, chips, braces, channels, etc. Welds from one side 3o i1 can even
do blind panels that ordinanly can't be spot welded. Comes with twe
pressure heads — four prong for control on flat areas and two prong for
reaching into edge and recess work. Proper replacement electrodes avail-
able through Eastwood. Gun comes complete with connection wire,
spare electrode, 2 pressure heads and complete instructions

RA355 Spot Weld Gun . .vcivvervovasosarssnney $35.95
H432] Package of 10 extra electrodes ............. $9.78
H4367 Welding Goggles ........ccoviuiiiianno, . $6.95

€ 1885 The EasiHil Group. Inc

TO ORDER CALL TOLL FREE

1-800-345-1178 ..:5) sicia:

90 DAY MONLY BACK GUARANTEL

— — — — — — — — — — — —

Code CO16PMS55
e ltemis) & §
- Itemis) # §
Itemis) # ]
Item(s) # §
Itemis) # 1

Packing and Guaranteed Dielivery Charge If your arder is:

5100 00 - 5350 00| w4000 - §440 5001 w0 700 - 5800
2001 1o MO0 - 5395 D01 w 5000 - B4 98 7501 and up - 850 |

O Send me your T0-page catalog — §2.00 ¥
O Check Enclosed, TOTAL §

OWVISA O MasterCard O C.OD. (Add 52.00)

Uredit Expumation
Card Date

Hyme — -

Adudren

L — — . Sam Lip
EASTWOOD CI'JMP.HHY (FA rendemis add &% paier )

147 Pennsylvania Ave., Box 296, Malvern, PA. 19355 (215) 6d4-44112

|
|
|
|
I
i
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lights and gauges aren't
enough, the Autc Alert Violce Warning Sys-
tem uses state-of-the-art voice synthesis
electronics to tell you to “check engine oil,”
“parking brake set,” “check engine tem-
ﬁ:mﬂs 1Z other critical and safety

intelligence feature bullt Into
the electronics prevents you from being

_ Protective moiding
Extra protection against park lot chi
anddrngshnﬂer::?hy Ding H:Eu'idﬁog
Guards—impact-absorbing, magnetic vinyl
maolding tubes. The protective moilding
strips are attached to the wvehicle when

| parked and removed when ready to drive.
The strips range in price from 5$27.95 to
529.95 and are manufactured by Auto-Mag-
netics, 1331 East Edinger Ave., Santa Ana,
Calif, 92705,

Car rack

Here's an ultralight. highly portable car rack
that fits cars and vans with ar without roof
gutters, The Shadrack installs and is re-

I vou won't, Comion an . -
Lii 1 proat comdbdnatio -ﬂ'

Only KYB offers a choice in gas shocks. So,
for the right gas shock for you...

LOOKTO K¥Ii=

Pioneers in gas shock technology

EYH Corporation of Amerca
a0 Oak Cresk Drive, Lombared, llinoes 600148

Mailm Chemical Corp.. Box 300 BX. Pound
Ridge. N.Y. 10576,

I8 POPULAR MECHANICS » MAY 985




five
on stock wheels and will not chip

or peel.
Is 549.95 (set] from Promotion Market-
P, MN.Y. 10475,

car

that
nto & 16-02. al
They're $10.99 to $17.99 from F.P.
Products, Sperry-Univac Plaza, 8600
Brynmawr, Suite 200N, Chicago, lIl. 60631.

and control. The Del-A-

material has a

a new concept in Staple Gun

fastening =

Fastens into wood,

T-50%P "
staple gun

masonry,

Pond.

12-volt
The Black & Decker 12-volt car polisher uses
a “hand rubbed” random orbit action that
swirl marks. The polisher plugs into
most 12-volt cigaret lighter receptacies and
comes with an 18-foot cord. Also included
are two foam bonnets for wax application
and a polishing bonnet. The Black & Decker
polisher sells for 538.95 and Is avallable at

discount department stores.

POPULAR MECHANICS ® hAY |585
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ails, rivets, anchors

Replaces screws, n

L

%

=

Shoots an

Ef

Available at all leading Hardware,
Home Center, and Discount
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21122 Lasasn Streat .
Chataworth, CAB81311
Telephone (B818)888-86000

ON SALE

NEW HIGH QUALITY
CHROME ACCESSORIES

VALVE IHIH'IRI-

VALVE COVER

ACCESSORIES
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ON SALE
5.B. CHEVY
CHAOME DIL PANS
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WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL
APPLICATIONS. STOCK REPLACEMENT, HI-PERFORMANCE & RACING. WE
SPECIALIZE IN ENGINE PARTS & THAT SAVES YOU MONEY. IF YOU DON'T
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Rustproof Your Own Car
And Save $20000 In 30 Minutes

THE PROBLEM - RUST

Next year it'll cost the public an
estimated 513 billion dollars while it
destroys one of your family's largest in-
vestmenis. I1's rust. And every year it gels
worse, Because every year its prime
causes gel worse. Like air pollution, acid
rain and road salt.

WHAT CAUSES RUST

Rusting is a natural process - the
chemical change of the element iron to its
more “stable” form, iron oxide or rust.
Rust begins as soon as steel s lorged.
Moisture and salt are the two most com-
mon causas of rust.

Fact 1 (Road Salt): Nationwide over 10
million tons of road salt will be spread in
the winter of 19835,

The use of road sall has increased
500% over the last decade,

Fact 2 (Sheet Metal): Due to Delroit's
quest to manufacture more fuel efficent
cars, the thickness of the sheet metal
used on current autos is about 40% thin-
nar than it was 10 years ago. This trend of
more road salt and thinner sheet metal is
continuing, and it's getting worse all the
time.

Fact 3 (Air Pollution): Air pollution is
causing acid rain throughout the country.
Acid rain is a prime cause of rusl.

Fact 4 (Salt Aire: If you live near the
Atlantic or Pacific Oceans or the Gulf of
Mexico, you know that salt air is stealing
your hard-earned dollars by causing your
car fo rust.

While the environment 1s doing it's best to
destroy the average family's second and
third largest investments, namely the
family automobiles, we al AUTO SAVE
INC. are pleased to present you with a
new chemical solution.

THE SOLUTION - SEAL COAT™

We ara excited to present a revolu-
tionary new do-it-yourself kit which will
dllow even a novice do-it-yourselfer to
rustproaf his or her own automobile (new
or used) in approximately 30 minutes and
save up to $200.00. Our research shows
the vast majority of the motoring public
will be able 1o use this easy-lo-apply kit

CHEMICAL COMPOSITION

The chemical formulation has been
specifically designed to be effective in
rustproofing used cars as well as new
cars. The formulation contains an ex-
clusive penelrant which neutralizes rust
that has aiready developed as well as
completely protecting all unaffected
metal surfaces. SEAL COAT™ has been
tested and found to be 700% more effec-
tive than undercoating.

SealCoat * effectively penetrates and neutralizes

rust on used cars as well as protecting new cars.

Prolessional
5 F1.
Spray Wand
360 Spray Tip

RV's
®
Cars

=t

. !‘: = Trucks

SEAL COAT™ is also Thizotropic (Sell
Healing) and has maximum creap tenden-
cigs s0 it will seek to cover seams and
cracks where ordinary products won't
reach.

SEAL COAT™ was developed under the
guidance of a company which has been
manulacturing rust proofing compounds
ftor the last B7 years. This chemical con-
tains special properties that never dry
completely; therefore, it won't chip, crack,
pea| or flake off,

INVENTOR

The kil has been developed by a former
top executive with the largest auto dealer
rustprooling company in the country,

He has been invalved in the automotive
chamical industry for over 15 years and
has been responsible for the development
of several other famous do it yourself
products.

EASY APPLICATION

Detailed Instructions guide you to all
areas to be sprayed. In many cars, no
holes nead to be drilled because of access
holes left by the manufacturer, Otherwise
all that needs to be done is drill hole, in-
sert specially designed wand, spray
material and seal hole with plugs. The
whole process can be finished in 30
minutes.

We hesilate to add this because the kit
15 50 easy to use, but if you fesl unsure
about your ability to use the kit, we sug-
gest you buy it and have your local gas
station mechanic apply it. Their charge
should only be around $20.00 and you will
slill save a considerable amount of
money.

KIT CONTENTS

1. SEAL COAT™ chemical formula in con-
venient pressurized cans.

2 Five ft. rigid spray wand with 360°
spray tip.
Three f1. flexible spray wand.
Plastic rustprooling plugs
Detailed illustrated instructions.

6. Decal to prove car has been
rusiproofed.

COST - 549.85

SEAL COAT™ pratects your automaobile
investment now and pays for tself whan
you sall it or trade it in. The entire cost is
only $49.95 and 30 minutes of your time,
You might be interested to know that
$48.95 is Just about what it costs a car
dealer to apply rustprooling to your car,
but they charge $249.00.

Mow who neads that $200.00 mare, you
or the car dealer?

GUARANTEE

It you are not 100% saltisfied with THE
SEAL COAT™ RUSTPROOFING SYSTEM
return it in its original unused condition
within 30 days. We will mail your refund
immediately.

DEAL

I you are a typical 2-car family, arder 2
kits at the same time and save $10.00 on
the second kit,

Order Number PM-200
1 kit - 54995 + $3.50 postage & handling
2 kits - 589.90 + 57.00 postage & handling
Iinois residents add sales lax B8.25%

«$3.12
~4SEAL COAT™
NOT SOLD IN STORES

. ®

P.O. BOX 3150
GLEN ELLYN, IL 60138
Personal checks accepted
Allow 10 exira days for delivery

For eredit card orders call 24 hours a day
7 days a week,

CALL TOLL-FREE

1-800-621-5199
Illinois Res. 1-800-972-5855




Taillight
Repairkits

'I‘wo similar kits, available in auto parts
sk

ores, let you fix broken or cracked
taillight lenses rather than replacing these
expensive units. The polvester Loctite
Form-A-Lens (shown below) and the ep-
oxy Lens-Fix both make invisible repairs in
I to 2 hours. To duplicate the textured
refracting surface inside many lenses,
press modeling clay against an undam-
aged portion and use it as a mold by
pushing it into the top of the uncured
repair material. Use plastic wrap between |
the clay and epoxy.

e e

1. Cowver the damage with release film and
tape supplied In the kit. If outer surface Is
textured, apply modeling clay first.

&. Place damaged lens flat with Its outside |
surface facing down. Mix the Ir materi-
ais, following Instructions In kit. |

repair material to the Inside of the |
allow it to cure. Repalr material Is |

ll
lens
avallable n red, amber and clear.
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The standard of the industry is setting
a new standard for home use as well.

The Fluke 77 multimeter is ideal to
test and repair anything electrical: home
wiring, appliances ... even your car. Ifs
inexpensive, simple to operate and
filled with professional features. Made
in the L.S.A. and backed by a 3-year
warranty, the new Fluke 77 is the world's
first handheld meter to combine analog
and digital displays.

For a free brochure or the
distributor nearest you, call toll-free
1-800-227-3800, ext. 229. Or write
John Fluke Mifg. Co., Inc., PO. Box
C9090, Everett, WA 98206.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FUKETS _ FLUKETS _ FLUKET]
 —

[ Ariogdgital sy Malog e dsplay
ot ghvms, 104, dode Wolls, ohms 104 mA,  Wolls, ohims. 108, mA,
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ENDLESS HOT WATER!

Woman Takes
18-Hour

Steaming
Hot Shower!
A world record?

We don't know.
We did itto prove

" hﬂwmﬁwugtar

with an AguaStar Tankless Water
Heater . . . and cut your water bill
in half too!

AquaStar heats your water only
as you use it, as long as you use it.
Enjoy instant, endless hot water at
the exact temperature you want it.
Mo bulky tank. Mo running out of
hot water. Mo more wasting energy.
Millions of AquaStar tankless water
heaters are in use today!

AguaStar is the ideal replacement
for the tank. Deslgn&d to last a life-
time so AquaStar may be the last
water hEﬂl‘&r’ ou ever buy! Read
what ience, New Shalter,
Mechanix llluntratqd and others say
about these amazing, economical
tankless heaters.

Send coupon today for frea information]

Controlled E Col
Aquaseii Fidr s e m’”"ﬂe 1?5055
[ Yes! Piease send more Infufmatlnn rigiht inay!
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Planer Molder Saw
::;';"1 TOOLS

Now you can use this ONE power-desd shop ta furn
rough lumber info maoldings, trim, flooring, Furniture
=—ALL popular patterns. RIP-PLANE-MOLD . . . sepa-
ul:r'_r or gll at once with a single moftor, Low Cost

. You can own this power tool for only $50 down.

aﬂ-ﬂay FREE Trial! cxcimne Facrs
NO OBLIGATION-NO SALESMAN WILL CALL

RUSH COUPQON  FOLEY-BELSAW CO.
f Foley-Belsaw Co H
1 Field Bidg.

eiibheee®  Kansas City, Mo. 64111

O YES Please send me complete facts about
PLANER-MOLDER - SAW and

details about 30-day trial offer.

Mam
Address

City___

LSIiE-'i_-T- m&!-- L

OWNERS REPORT: GRAND AM
{Continued from page 89)

percent mentioned brake problems,
though in many cases the front discs
were just squeaky.

In fairmess, though, the Grand Am
has a much brighter side, and com-
plaints paled beside the tributes.

Most Grand Am owners—84.8 per-
cent—hung their initial buying deci-
sions on styling.

A Michigan housewife said, "Ponti-
ac’s got a winner in the Grand Am.
Before buying, 1 checked out the Olds
Calais and Buick Somerset Regal as
well. Pontiac has by far the better
design . . . much more innovative . . . no
chrome but black, sportier trim."" The
Calais and Somerset Regal are mechan-
ically identical to the Grand Am but cost
about %500 and $1,000 more. The
Grand Am has been outselling its cous-
ins by 11 and 18 percent, respectively.

But styling wasn't the Grand Am's
only long suit. ""Lots of power for a 2.5-
liter engine,” said a Wisconsin manag-
er. A New Hampshire telephone rep
added, 'T just love this car. It has great
pep and moves right out into traffic.
Also, the front-wheel drive makes it
wonderful in snow.” Most of our own-
ers bought the Four, with only 9.7
percent opting for the VB,

Performance, though, is more than
straight-line acceleration. A Michigan
heavy equipment operator observed,
“This Grand Am is the best handling
automobile I've owned since my 1975
MGB." A Montana insurance executive
is also pleased: "1 have the Y-99 Rally
suspension, which is excellent on the
highway and not even too harsh in
town—a great combination.”

While most owners agreed that their
Grand Ams had superior maneuverahil-
ity and handling, a few felt those same
traits demanded a slight compromise in
ride. & Texas clerk pointed out that:
“It's a highly maneuverable vehicle, but
you pay the price in ride stiffness.”

Turmning now o workmanship, a
Michigan muclear engineer had this to
say: "General Motors' quality control
has improved since I bought my 1978
Monte Carlo. The Grand Am is a very
sturdy, quiet car.” And a Michigan
factory worker: “'I've been at Buick for
over 22 years, 15 of those on the final
assembly line, sometimes as an inspec-
tor. From this experience, ['ve learned
what to look for in a new car. [ feel the
Grand Am is extremely well built. Mine
has no rattles, very good sheet-metal fit,
and good paint. Everywhere | go, peo-
ple stop and look at the car.'” A very
high  percentage—386.6—rated overall
workmanship good to excellent.

To sum up, most owners agree that
the Grand Am's pluses outweigh the
| minuses by a wide margin. ™
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A Lowest Price In The USA!
anar- Computer System Sale

* Students ®* Word Processing * Home *® Business

Rated "Best Buy" by Consumers Digest Buyers Guide, January 1985

Look T aw voucerroroney P A iNoivibuaL [0l o,

SYSTEM PRICE All 5 ONLY
@Atari 800XL 64K Computer $299.00 $109°° $ 00
@ Atari 1050 127K Disk Drive 399.00 1R9ee° 449
@ Atari 1027 Letter Quality 20 CPS Printer 399.00 199°° SYSTEM
Atari Writer Word Processer 79.95 39% SALE PRICE
Atari BASIC Tutorial Manual 16.95 12%

Allg cting cables & TV, intertace included
T Monitors sold separetly.  TOTALS $1193.90 $549.90

MONITOR OPTIONS: List Sale Add £9.95 for

12" Hi Resolution Green or Amber Screen $199.00 9%.00 c“”';“;:*;r C‘-’-";’s'-'f'
13" Hi Resolution Color £399.00 195.00 °" el

15 DAY FREE TRIAL. We give you 15 days to try out this ATARI COMPUTER SYSTEM!! If it doesn't meet your expectations, just send it

baock to us prepoid and we will refund yaur purchase price! !
70 DAY IMMEDIATE REPLACEMENT WARRAMNTY . If any of the ATARI COMPUTER 5YSTEM eguipmenit ar programs fail due to foulty
workmanship or material within %0 days of purchose we will replace it IMMEDIATELY with no service charge! !

Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service
* One Day Express Mail * Programming Knowledge * Technical Support

Add 525.00 for shipping and handling!! comp “TER DlnECT

Enclose Coshiers Check. Money Order or Personal Chechk. =
Allow 14 doys for delivery. 3 to 7 doys bor phone orders. 1 day We Love GH?“I Customers
express maill We accept Visa and MasterCord. We ship Box 1001, Bamngmn, Ii. 60010

C.0.0, to continental U.5, oddresses only. 3-' 2’( 382_5050 to nrder




PM’S GUIDE TO BUILDING DRAWERS (continued from page 109)

Dovetall dado joint

When you need to build superstrong
drawers—very large drawers or draw-
ers subjected to heavy loads and con-
stant use—choose dovetail dado joints.
The joint consists of a long dovetail that
is locked into a dovetail-shaped dado.
As with all interlocking wood joints, the
dovetail dado components must fit to-
gether snugly. Light tapping with a
mallet should bring the parts together.

Dovetail dado joints can be cut on a
shaper, router table (as shown), or with
a homemade, bolt-on router guide (see
10 Ways To Join Legs To Rails, page
116, Mar. '84). Start by cutting dovetail
dadoes in tho drawer front. The dadoes
are formed with a '/=in. dovetail router
bit, but it's good practice to first cut a
straight dado to remove some of the
waste. This way, there will be less
strain on the bit and on the router
must be cut in a single pass.

Next, cut a matching long dovetail on
one end of each drawer side. Form each
dovetail with two passes. Pass the
drawer side between the router table
fence and the dovetail bit to cut one
surface. Then, rotate the side 180° and
cut the opposite face. Be sure to make
test cuts on scrap wood before routing
the drawer sides.

Now cut the back-to-sides joint. If
dovetail dadoes are used, cut the da-
does in the drawer sides’ interior sur-

Cut the groowves for the drawer bottom with
a 'Y«in. straight bit. Note that drawer front
groove s contained between dadoes.

face and rout matching dovetails on the
drawer back ends.

Groove the drawer front and sides to
receive the "+in. plywood drawer bot-
tom. Note that the drawer front groove

It's assembled with glue only, the
dado Is one of the strongest
Joints used in drawer construction,

is contained within the two dovetail
dadoes so that the groove isn’t visible
after the drawer is assembled. Now you
should assemble the drawer joints us-
ing glue only.

Add-on drawer face

All the drawers discussed so far have
integral drawer fronts. But often, the
cabinet design will require drawers
with add-on drawer faces. That is, fin-
ished drawer faces that are made sepa-
rately and then mounted to the front of
the assembled drawer. This add-on
technique commonly is used for drawer
faces that are made of hardwood-ve-
neer plywood or those coverad in plastic
laminate.

Design your own custom drawer
faces by adding store-bought or shop-
made molding to the face, as shown.
Cut the molding to fit the drawer face
uging miter joints at the corners. Then,
glue and tape the molding in place.
Attach the finished drawer face to the
drawer by screwing through the drawer
front and into the face. Be certain that

the screws aren't long enough to go
through the face.

Add-on drawer faces are made larger
than the drawer fromt so that they
overlay the cabinet stiles and rails. The

Screw the drawer front and into

the face. the add-on face large
enough to overlay the cabinet stile and rail.

oversized face will conceal the drawer
guides and will provide an automatic
stop when you close the drawer, Add-
on drawer faces are also easy to refinish
and replace.

Drawer Installation options

There ara almost as many ways to
install a drawer as there are ways to
build one. Shown are eight commaon,
and not so common, installation op-
tions. The technique you choose will
depend on the drawer size, the avail-
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able space around the drawer and the
cabinet construction. The two most
popular and efficient ways to guide a
drawer in and out of a cabinet include
the runner-and-dado and the metal
drawer slide.

There are two variations of the run-
ner-and-dado drawer guide. One varia-
tion requires cutting a dado in the
cahinet side. Then, screw a hardwood
runner to the drawer side, as shown.

{Plgase tum to page 208)
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HIGH SPEED STEEL BITS CENTER PUNCHES
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Be your own boss!

Nearty
EVEIYOne
at one time
of another
has dreamed
of owming his own business or finding & good
way 1o eam extra cash. Prepared by The Mother
Earth Nm* l'h

?mpagesufwd'apﬁ %mamn anhmumma
and run over 25 different businesses with only a
small cash imvestmant

Send for your copy, or better yet. go fo your
nearest Nissan/Datsin car and fruck dealer and

get one absolidely free.
Start earming extra cash today!

| pﬂﬂage andha-ndﬁng Na cashpleaseJMfﬂ
Nissan Guide/PQ. Box 7055— 56
| North Holfywood, CA 51609
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I
I
I
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Overstock Sale

Famous South Bend Industrial
uuaht'f Metalturning Lathes

20%:..

10" SWING,
BENCH OR CABINET MODELS

Turn precision parts for modals, prototypeas
cul up 10 48 difterent thread pilches; make
replacement parts for tools, eguipment and
miuch more. You'll get industrial pracision
and ruggedness with harcenad and ground
bedways and 12 easy-lo-change speeds,
now al a special one-lima price! Includes
motor, conirod, one-year warranty

BEMCH MDDELS: 3'%' bad—was $2744, MOW $2195

CABINET MODELS: 3'%
$2617

med was FI271, NOwW

WFISA | S
G4 accepled

IMMEDIATE DELIVERY
Phona collect io place order, 1.218-289-2253

ﬂ Iﬂ
400 W. Sample Sireed, Soulh Bend, N 46625
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BUILDING DRAWERS (continued from page 206

For the alternative method, dado the
drawer side and fasten the runner to
the cabinet interior. Both runner-and-
dado systems work wall for nearly ev-
ary size drawer.

Metal drawer slides coma in a variety
of sizes and load-carrying capacities.
Muodels are available for mounting over
and under the drawer, and to the draw-
ar sides, too. Drawer slides come in two
styles: standard and full extension. The
costlier full extension slides allow the
entire drawer to extend from the cabi-
net for easy access. ™

Hardwood runner screwed to the drawer
side rides In a matching dado cut in cablnet
interior. Wax the runner to cut frictlon.

Extended drawer bottom slides In a dado
cut in the cabinet side. Use this method for

light- and medium-duty drawers only.

Attach a rabbetted deat to the underside of
a cabinet top, as shown. Then, screw a
hardwood runner to the drawer side.

Mount L-shaped blocks to the cabinet interi-
or on both sides of the drawer. Cabinet rall

keeps open drawer from tipping down.

Use
stalling a drawer where no cabinet sides
exist, such as under a countertop or desktop.

drawer slides when In-

[ _

Most side-mounted drawer slides need '/ In.
to operate, 30 make the drawer 1 In. nar-

HﬂtﬂmﬂmmmMMrm
dividers [left to right]: dado, wood cleats
and barbed metal channels.
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52" Cellmg Fan

Manufacturer overestimated sales volume, au-
thorizing us to liquidate this overstock of Hlush
mount ceiling fans. The 52° blades provide refresh-
ing breezes in summarl And recirculates heated air

MUST LIQUIDATE

AT LOW CLOSEOUT PRICES!

FLUSH MOUNT
for low calllngs.
Overall vertical h-l'ht
Is approx. 9%".
FIVE Blades

Move maore air for
bﬂ'l:or chreulatlon.

Warranty by C.0.M.B.

. Enhance the appearance of any room . . . while
gL you SAVE on heating and air conditioning costs!

® Five revarsible wood blades! [Chooss walnut/ cane
or white./canal

& Motor housing and trim are styled in attractive an-
tigue brass finish (wainut fan). snd polished brass
firksh [white fan)

® Overall vertical height is approximatsly 94

® 110 volts, 115 watts. UL ligted, Installation instruc-

PUBLIC NOTICE!

We are authorized lquidaters of con-

sumer products that must be quickly
sold by manufacturers at drastic price
reductions for many reasons, such as:

money-saving are
limited. Order now!

Chooza 4
LG LEHEE T
Palished Brass

finigh!

in winter for year ‘round comfiort!
Flush mount ceiling fan features:

® Saaled motor with lubrdcated ball-bearings for a

Siveeoth, quist oparation,

@ Three speed fan oparation (low, madium and high

ranged] with pull-chain contral.

@ Fan is pra-wirsd for in-u-p'ﬂd-n! ]apgullon of op-

tional canter Hght fturne [mol ine

tong cluded,
Closeout Price Now .. _......

Compare At: *129.95
Walfial w . @itsgue brass liniakh, Nem X-224.63214-00

White w . entigius brags finiah toem X-224.63214-01
Shipping, handling- $8.00 sach

FLUSH MOUNT LIGHT KITS

Designed for fans at left. Elegant tulip shades
of frosted white-on-white glass, extend ap-
prox. 5%" from fan base. Uses 3 standard light
bulbs (net inch). Pull chain on/oft switch

Prewired
Mir. Sug 519.95

st e .. 10

Anvtigue Brass Finigh: e X-224.83442-00
Polighsd Brags Finiih loem X224 .63442.01

Shipping, handling: 8428

Power Generators

® Be prepared, in case of
source of plug-in elec

® Models for campin
men, business and

their excess guantities

1000 watt

Manual Start, Gasoline

Compare at .. $488.00
Price Now. 298

Ship, handling: $13.50 ltern X.224.1788

wer outage, with a standb
al power whenever neldedv
® Wide variety of models from 1000 to 20,000 watts.
, home emergency use, trades-
dustrial use.

® Choice of manual and electric start.

# Single fuel and multi-fuel.

We made a special nrrll:#nrmnt with various manufacturers to liquidate

powar ganerators, Select the model that bast
suits your neads. All units are Bguidation-priced st balow dealer cost!

2500 watt

U.S. made!
Manual Start, Gasoline
cmmm at ... . $845.00 :.ijllns. l]ll:“t_'p‘!
ll;hﬁ:a Now . 5388 | excont 1000 watt mosel,

shipped Fri Coflect.

Fri. collect ltem X-224-1187

Model shown:
4000 watt
manual start

4000 watt

Manual Start, Gasoline
Compare at ....... $925.00

Liguidation $ 488

Price Mow . ... ...
Fri. codlect lbam X-224-1196

4000 watt (4000 watt

Compare at ... .. ‘llnﬂ.ﬂﬂ Compare at ....SII.M Compare at SII,M-M
Prica Now .......... 7 O price how ... O88 | pice how ... *3300

F|1 collact Ilqrh x- 224 1198

Cradit cord meambars cen order by phone,

24 hours 8 doy, T days & weak.

Toll-Free: 1-800-328-0609

Your chack is wsloomal

Authorized qumda tor

1486 TH AVE

MINNEAPO MINNE!

SEND ME THE ITEMS | HAVE LISTED BELOW

Muilti-Fuel, Electric Start

Fri ;qllwi Team X-224-1104

C.0.M.B. CO.=

20,000 watt

Blectric S5tart, Diesel Fuel

A rogonditiehed model e X-224- 1184

fem X-224

No dolsys whan you pay by chack|

C.0.M.B.CO.’

(&l prices subject to chamge after B0 days.
Offers woid outside original 48 staies.)

14615 28th Ave. N Minnmapolis, MN 55441-3357
Send the Neme indicated st left (Mirnesots residents add %

]

1

I hem | How Haam Ship/ = sales tan. Allow 3-8 wesis for delivery, Sory, no C.0.0.)

il Nao. Many Handl. [ By chack or money order is enclossd, [No delays in proces-

sang order whan pasd by check, thanks 10 TeleChachk., |

I Charge: O MasterCard® DOWISA O Am. Ex. O Diners Club
Acet. Na. Exp

[} PLEASE PRINT CLEARLY

1 Mame

1 ey

1 Ciy
Siate Lip

i Phane

: Sign hans




CUSTOM HOMES YOU
CAN COMPLETE YOURSELF

Save $1,000's by eliminating middlemen

® Cuyrlis Craftsmen build the home's exterior from our plans or yours
& You save by finishing the interior with Curlis matenals and step by step guidance
» Exceptional below market construction financing while you build

# Land need not be fully paid for

For 64 color catalog and

complete Information, call or write

today: Toll Free 1-800-228-2323
2201 Florida Avenue South
Minrnaapolis, MN 55426

_ﬁfu Curtis Homes, Inc.

ELECTRIC AUXILIARY
Lawn Mower Starter

Ietails on 1% to0 & Pp Brgge
Sarsttons WITH UP-PULL START
oMLY, ilor sede-pall, Seors
Tecumash, Ward, Torg elc, seved for
Broctunel Instals i minuioes wiih

Tew simple ook, Lse aay 1.5 amp
drill wash 3/E” chuck, Money bac

posreniss, E14.95 plos $2.00
fgnv" posiage. Chack o money o 1

' JOSUCO

) df 40E WARY ST, VALDOSTA GA T
WANT TO BUY

Early Televisions (pre 1946) and
Radios (pre 1920) Top Cash

Write: Jack Davis, 63 Midchester Ave
White Plains, NY 10606

At Last & New Amazingly Simple
GAS TURBINE

JET ENGINE

Bulld from sasy o follow plane;
Lengih 157, Bia. BL5". Wi, 15 ibe. i
l-l;fr Gazaling & Horo.

iegorpaming Demen'' develeps 30 WP, ldsal
seriows-minded Bobbiyiuts, students; sekentific
&l arfs classes. Saks on B matal :;fl-llnn Latha
atilsohmant. For use on amall racing Doats

b, Full size ssspmbly drawings wi
Bill sf materials and photos. Frics

SAVOY SCIENTIFIC

Precision Lathes Miling Machines, Latha Accessanies.
T8 g Pracruon Tools, Alumenum, Brass
Steed, Taps, Dewes. and Dalls.

108 Page Catalog-52.00
efundable

We Accept Mastarcard and Vs

CAMPBELL TOOLS COMPANY
COMPACT 5+ & & 1 & ; 2100-0 3eima Foad -
shirar, = DDA Sereghend, Ofuo 45505 513-222-8562

MName

Addness I
City - State
Zip Phone e —
LAND Owan Making Payments — Lookirg

| want io stan Busichng ¢ 1]

M1 053
E——

LEARMN CLOCK BREPRPAIR
5 A ROP M MOBT Y §

WERR AT DAL B TOUR D S
e oo ¥

Y PAT IO AL

CcCLOCKMAKERS
u INSTITUTE

RO SO sdl Ll wTETOoWR BA VTGS ]

Pay For Your Hobby!

Sonsilive detectors locale The
rare and valuabig for fun and
profit, 399.65 & up!

Dept. PA-8 Swesl Ho

A2}
Cail Toll Free:

1-800-54 76871

WHITE'S ELECTRONICS

me, OR 97308

Portable Steam

Stoam in 60 seconds
Engines, Air Filters, Lawn Mowers.

CLEAN:

3yt guaranhes on fire box,

Cleaner

coits. Liges lig-

& wd soap, propana fired. WL 120 Ibs. Auadl
pump requInid on kow waler pressune
f WEDCO MFG. INC., Dopl. M-16
1 P.0. Box D, 840 West Brosdwey,
- Jackson, Wyoming B3001

Elpctronic Know-how nol reguirsd

Easy 10 busd from gur plans or kits

Lowast phies on saballite alsciionics
Serad 51 fow catalog or 5855 for 4
‘Consumes Guide In Babelbie Telinmion

GFI-016, Box 9108
Missoula, MT 59807

Mad 1oday 10

PM
LOOKS
AT..

.L Pantograph
e Router
2 Aid

A
‘.
xr

Router L
ACCESFONY
| is from B & D. :

You can lift the pantograph off the work to
check progress. Wedges anchor the work.

B il izap i\

H_‘

Mount pantograph on a workboard. The
| router duplicates movements of stylus.

This accessory from Black & Decker fits
most popular routers and allows you
to make relief-carved decorations,
plaques and signs out of wood in 40, 50
or 60 percent reductions from an origi
nal pattern. All you have 1o do is clamp
the router to a floating plate that holds a |
stee]l tube systom. A handled stylus is |
on one end of the tube.

As you move the stylus 1o trace over
a pattern, the router moves in one of
the preset reduction ratios 10 reproduce
the pattern. The $35 pantograph is
made by Black & Decker, 500 Hanover

Pike, Hampstead, Md. 21074
Hosario Capolosno
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A CLASSIC WINDSOR CHAIR
(Continued from page 117)

21 strips. Set aside 12 for the arm rail,
and nine for the bow.

Start by laminating the bow. Liberal-
ly coat one side of each strip with glue
using a small paint roller or brush.
Stack the strips, leaving an unglued
surface on both top and bottom.

Then, take the stack and bend it into
the outer forrn. Pull the inner form
against the stack and tighten the forms
together with a clamp placed in the
center of the arc. Add clamps in both
directions until the entire piece is
squeezed within the forms. Make sure
the laminations are aligned vertically as
you work. Allow the assembly to set for
24 hours before removing the clamps.
Bend the arm rail the same way using
12 strips instead of nine.

Cut each assermnbly to finished length,
measuring from the center of the arc to
each end, so the symmetry of the curves
is maintained. Since the finished arm
rail must flare out at the ends to form
handrests, glue additional blocks to the
ends of the rail. When the glue has
dried, plane the entire arm rail to a
finished %4-in. thickness. Then, cut the
handrests to the shape given using a
jigsaw or band saw. Shape the bow by
hand, like the spindles discussed earli-
ar. You should keep in mind that the
ends taper to ¥e-in. dia.

Next, bore the “e-in.-dia. arm post
holes in the arm rail according to the
dimensions and angles givenm in the
drawing. Then, place the arm posts in
their seat holes and slip the arm rail
onto the post tenons. Mark the shoul-
ders on the arm post tenons the same
way you marked the leg tenon shoul-

and wedge arm posts and short spin-
dlﬂmuufmmbelm to arm rall from
above, Cut ends flush with dovetall saw,

Glue stretchers to legs and legs to seat.
Using a mallet. progressively tap bottom
of legs untll tenon shoulders hit seat.

Insert long spindies
seat, then up through arm rall. Glue lower
ends to seat. Then, drive in wedges.

Turn chair over and drive wedges into leg
tenon kerfs. Cut off most of tenon with

backsaw; trim rest flush with wide gouge.

=

Weave bow through
ends outside arm rall.
seat and mark raill where ends lmarutt.

ll‘-'srkeepmq
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Align spindles agalnst bow with even
in ? Mark the bow. Bore spindle holes

alming drill bit toward arm raill holes.

bottom of

Place chair on flat surface. U

ders. Also mark the tenons for their
wedge kerfs. These should be perpen-
dicular to the wood grain in the seat (for
the bottom tenons) and the wood grain
in the arm rail (for the upper tenons).
Disassemble and cut the shoulders
and wedge kerfs using a backsaw.
Next, cut the wedges for all the joints.
We used ash, but any hardwood will do,
Each should be about 2-in. long, have a
gentle taper—between 5° and 10°—
and be the same width as its tenon.

Assembly
The parts should be assembled in the
following order: arm rail to seat, legs to
sadt, bow to arm rail and seat. Begin by
laying out the locations of the spindle
holes in the arm rail. They should be
spaced equally, about 37 in. apart.
Next, glue the arm posts into the seat so
(Flease turn to £12

Glue center stretcher to slide stretchers on
flat surface so all parts align in one
Then, use single bar clamp at joints.

pencil and
Ya-in.-thick block, scribe m’% of each

leg. Cut off waste with backsaw,

Gluebw:'kﬂu::mrﬁim:mir:phdm
Then, split [ ar to bow
grain Eﬂ'u meedgﬂ into splits.
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A CLASSIC WINDSOR CHAIR
{Continued from page 211)

their tenon kerfs are perpendicular to
the grain in the seat. Then, turn the seat
upside down, spread glue on the
wedges and drive them firmly into the
kerfs using a mallet. Trim the protrud-
ing tenons flush to the seat bottom
using a dovetail saw.

Turn the seat upright, clamp it to the
bench, and place the arm rail over the
arm posts. Place a 9-in. support block
between the rail and the seat. Then,
bore the spindle holes in the arm rail.
Use a ¥-in-dia. pilot bit and aim it
toward the corresponding hole in the
seat below. Stop when the pilot bit
comes through the arm rail. Be sure to
clamp a scrap block under the hole to
keep the rail from splitting as you
complete the hole.

Glue the arm rail to the arm posts and
wedge the tenons as before. Slide the
short spindles in place through the seat
bottom. When they are 2 in. short of
their final position, spread glue around
both ends, Drive them in the rest of the
way and wadge them in place as before.
Now you should trim the tenon ends
flush with the seat bottom and sand
smooth. Then, tum the chair upright
and using a sharp %&-in. chisel, split the
spindle ends perpendicular to the grain

of the arm rail. Wedge these joints and
trim flush.

Leg-seat assembly

Begin the base assembly by joining
the center stretcher to the side stretch-
ers using glue and clamps. Then, sup-
port the seat upside down on tha corner
of the bench so the arm rail will clear.
Next, glue the stretcher assembly into
the legs and the legs into the seat
Gently drive this whole assembly
downward, using a wood mallet. Pro-
ceed slowly, alternating legs.

As the legs slide into place, the leg-
stretcher joints should draw tight as
well. If one binds, gentle pressure with
a bar clamp at the problem joint should
bring it snug. After all tenons are seat-
ed firmly, turn over the chair, wedge
each leg tenon and trim flush to the
seat. Using a Ye-in.-thick scrap block,
scribe a line around each leg bottom.
Cut off the waste with a backsaw.

Next, place the bow in its approxi-
mate position on the chair. Slide the
long spindles in place so they fall alter-
nately in front of and behind the bow as
shown. The bow ends should rest just
outside the arm rail. Mark the angle of
intersection for the bow and arm rail on
the inside edge of the arm rail. Remove
the bow and, using this mark as a guide,
carefully bore the two %&-in.-dia. tenon

SOUP UP YOUR COMPUTER

{Continued from page 75)

place. Open the barm door and trn the
latches outward. Then, the top cover
will lift, revealing a 10K ROM cartridge
in the first slot, and three 16K RAM
cartridges in the other three slots. A
simple upgrade replaces the last (back-
most) 16K cartridge with a 64K RAM
plug-in, which gives your old Atari a
total of 96K of memary.

The upgrade kit, called 64K Select by
Mosaic Electronics, costs abour 5170
from mail-order houses. If you're seri-
ous about using RAM-disk, you can put
in three of those boards for a total of
186,608 bytes of RAM in your Atari
800. You'll then have an extra $500 or
50 invested in your computer, but that
RAM-disk will make it suparfast.

Mosaic also makes a 64K expansion
module for the Atari B00XL—the dis-
continued model that comes with just
16K of RAM. Retail on this internal
mamory board is $140—so you might
want to think twice. That's more than
the total cost of the current, highly
discounted Atari 800XL, which has 64K
of RAM already in place.

There's also something new for Com-
modore 64 users. Mosaic recently intro-
duced the first-ever memory expansion
for this difficult-to-upgrade computer—
it's a B4K plug-in cartridge priced at
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$109.95. You get a bonus of some
applications software on a disk, and
several software companies are now
writing new programs that will use this
extra memory capacity.

If you'd rather just improve the basic
Commodore 64 system without adding
memory, the same price will get you the
Bus Card from Batteries Included. This
particular product adds so much capa-
bility that it's mind-boggling. For one
thing, it lets you hook up parallel-driven
disk drives to the C-64—and these are
inherently faster than the C-64's regu-
lar serial drive. With this item, you can
also run rwo disk drives. Adding a
second disk drive to the C-64 is a big
time saver if you're doing a lot of
programming, running utilities or pro-
ductivity software,

SR A
o
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w “
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IBM’s Personal Computer comes with 69K or
12BK of memory. but has room for 256K.

holes. As before, clamp a scrap block
below the arm to prevent splitting.

Replace the bow, sliding its end ten-
ons into the arm-rail sockets. Adjust it
as required to achieve a symmetrical
arc. Where the center spindle inter-
sects, the bow should be about 22%% in.
above the seat. The other spindles
should fan out evenly as they rise from
the seat. To align them, step back from
the chair and carefully look at the
pattern. For this procedure, your eye is
more accurate than measuring because
of all the curves involved. When satis-
fied with the spindle and bow place-
ment, mark where each spindle inter-
sects the bow. Then, using a ¥s-in.-dia.
pilot bit, carefully bore the holes by
aiming toward the corresponding hole
in the arm rail below. Trim the spindle
ends & in. above the bow.

Remove the bow and spread glue in
the spindle and arm-rail holes. Slide the
bow over the spindles and into the arm-
rail holes. Gently tap the bow until the
arc is adjusted properly, using a mallet.
Then split, wedge and trim flush the
spindle ends. Tum over the chair and
do the same to the bow ends.

Carefully inspect the chair for any
scratches or nicks resulting from as-
sembly. Sand smooth as required, then
prime and paint the chair with an oil-
base paint of your choice. ™

The Bus Card will also run just about
any kind of printer from the C-64, and it
gives you a new version of sasic called
sasic 4.0 that has lots of extra functions
and commands. [t plugs into the expan-
sion port, and has another port for
whatever strikes your fancy.

Probably the most exciting soup-up
we tried was adding a small, hard-disk
drive to our [BM clone—the Turbo-
TAVA. Using an $800 kit from Kamer-
man Labs, we increased the system's
speed and usefulness hundreds of
times over. The hard disk has a huge
capacity—10 megabytes and up. Once
you install it, you'll wonder how you

ever got along without it. ™
SUFPFLIERS
Battaries Included, 188 Queen 5t W., Toronto,

Ontario MEV-12]1, Cansda; (416) 506-1406

Cardeo Inc., 313 Mathewson, Wichita, Ean,
B7214; (316) 267-6525

Commander Electronic Systems, Box 15485, San-
wa Ana, Calif. 92705; (714) 853-6188

Compurer Mail Order East, 477 East Third St
Williamsport, Pa. 17701; (800) 233-8950, (T17)
A27-9575

Datamost Ine., 20660 Mordhoff 5i.. Chatsworih,
Calif. 91311; (B18) 709-1202

Kamarman Labs, B054 Southwest Nimbus Awve,,
Beaverton, Ore. 97005; (503) 626-687T

Mosaic Electronics Inc, Box 708, Oregon City.
Ore. G7045; (BOO) 223-3T26

Protecto Enterprizes, 22292 Pepper Rd., Barrington,
Il 60010; (312) I62-52494

Quadram Corp., 4355 Intemational Blwd., Nor-
crods, Ga. 30093; (404) 923-6668

STE Systems Inc.. B01 North Glenville, Suite 125,
Richardson, Tex, 75081; {214) 234-8750

Verex Sysiems, 6022 West Fico Blvd., Suite 3,
Los Angeles, Calif. 90035; (213} 038-0857
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FUTURE OF NUCLEAR WASTE
{Continued from page 92)

source contains from 40 to 100 curies of
tritium, depending on its size,” says
Janson. “"These small amounts of triti-
um would pose no safety hazard to
humans even if they were standing next
to a light and it broke. If all the runway
lights were shattered, a person stand-
ing several hundred feet downwind
would receive no more radiation than
he would on a cross-country commer-
cial airline flight."

So far, the Oak Ridge National Lab
has designed and fabricated about
1,000 tritium runway lights. The cost is
low and the safety factor is high, ac-
cording to the government scientists,
but whether these radicactive magic
wands become an accepted feature of
airports remains to be seen.

While Oak Ridge researchers make
light from radicactive tritium, their
counterparts at Sandia National Lab in
New Mexico are using another byprod-
uct of atomic reactions to preserve food
and sterilize sewage. "Two of society’s
problem children are nuclear waste and
sewage sludge,” says Rod Geer, a
spokesman at Sandia. “"We figured we
could combine the two and come up
with bensaficial uses.”

The radicactive element in this pro-
cess is cesium 137, byproduct of nucle-
ar fission. A large hunk of cesium would
wither an elephant, but in tiny doses,
measured in “millirads,” radicactive
rays kill microorganisms and pass
through the food, leaving it untainted.

Irradiating food and sewage

The process is essentially the same
for irradiating both food and sewage.
Microorganisms and insect larvae can
find homes in meat or fruit, hasten spoil-
age and render it unfit for human con-
sumption. Similarly, sewage sludge is
full of potantially harmful bacteria. Ex-
posing them to radioactive rays should
kill the organisms without effecting the
food or sewage in the same way that a
chest X-ray can penetrate your skin
without destroying cells or organs.

One of the first uses for radiation as a
sterilizer was to kill bacteria on the
Viking spacecraft without exposing it to
heat. Following that success on an un-
manned mission to Mars, the Energy
Department asked the scientists at San-
dia to investigate further uses of radia-
tion. The result is a pilot sewage irra-
diation plant that passes dried sewage
sludge under a cesium 137 radiation
source. The cesium is shielded in a
water bath. It is lifted out automatically
during use to expoese the sewage.

“If you zap it with radiation,” says
Sandia's Geer, “'you kill the pathogens.
It’s just like a tooth X-ray. It passes

(Plaase tum o page 214)
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NOW—END GUTTER PROBLEMS FOREVER WITH NEW

THERMAR WEATHER-FOIL

THE AMAZING GUTTER ALTERNATIVE

® Can't clog
® Stays clean automatically

® Eliminates duwnspnuu and
dry wells

® Works to prevent ice damage
® Helps stop water leaks

® Installs easily in 3 hours
(average home).

Ordinary THERMAR
Gutter ‘Weathar-Foil

STOPS TRENCHING. EROSION.

0 Air Foil designed THERMAR WEATHER-FOIL braaks
up water sheet which usually runs from roof edge

4] Weather-Foil DISPERSES WATER—produces mul-
Iu::ns of tiny droplets which fall harmlessly to
b T, leasantly as a light spring rain. NO DOWN-
W ",h\.,.'\‘ SPGUT MEEDED! Eliminates TRENCHING, ERO-

M Y% v ] SION. Helps prevent basement water leakage 100,

AVOIDS SNOW & WATER DAMAGE.

%)

L . e In winter snow can freeze on roof edge making gut-
: ters ineffective. Heat “leaking” from inside home

and through roof causes S0Mme melting where ice

and roof meet. Water trapped inside this ice blanket

can then flow under shin gles causing costly damage

WEATHER-FOIL'S “WEE™ design helps prevent ice

dams,

NO CLOGGING, NO CLEANING.

Gutter maintenance can be a constant problem, Gut-
ters tend to fill with leaves, twegs, and debris
WEATHER-FOIL design avoids these problems. If
cleaning should ever rrecess:? just use ordinary
garden hose—right from ground level . .. Amag-
ing—because it's so very simphe!

INSTALLS IN JUST THREE HOURS.

First Really New Advance In Guiter Design In 100
Years. Units snap in place using simple mwntlnq
brackets, Installation for an mrage home can be
made in three hours or less—with just a hammer
and screwdnver. NO experience necessary
WEATHER-FOIL is rustproof, corrosion proof—
should last the lite of your home. AND THE COST
IS MODEST TOO—usually less than the cost of a
traditional gutter. system with its downspouts and
leaders. WEATHER-FOIL IS VIRTUALLY INVISIBLE
OMCE INSTALLED

If your gutter system is more than ten years old, you should investigate
THE THERMAR WEATHER-FOIL NOW!

Protected by US patents — Made in USA
SEND COUPON TODAY FOR SIMPLIFIED LAYOUT AND DRDERING INFORMATION. DETAILS FREE

THEM JOHNSON POWER TECH

THERMAR CENTER Call Toll Frea
EDHFD:H anion  TRUMBULL, CT 06611-0398 1-800/228-6505
YES . please rush—FREE—all details of the new THERMAR WEATHER-FOIL system,

designad o end oid fashioned gutter problems forevar! | understand that | am under
WO obligation whatever and that NO SALESMAN will call

]
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]
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*; NeordicJrack
>

Better Than
Cycles and
Rowing

i
| |
| |
]

Jarless total body cardiovascular exerciser
duplicates tha smooth rhythmic motion of X-C
gkiing forthe bestway tofitness. Armand leg
resistances adjust independently. Patant-
ed flywheelaction for matched smoothness.
Quiet. Lite time quality, Folds for storage.
More Effective Than Exercisa Bikes
MordicTrack adds important upper body
exorcise and provides more uniform leg
muscle usage Higher pulse rates, are easier
to attain because more muscie mass is ex-
arcisad

Batter Than Rowing Machinas

All rowing machines have the same rasis-
tance for both arms and legs. Since your
legs are 3 times as strong A8 vour arms, your
arms are over worked while your legs loafl.
MordicTrack's arm and leg resistances are
independent and are adjusted according to
individual muscle strength, Safer too, no
back strain invalved.

Free Brochure

Toll Frea 1-B00-328-5888 MN 612-448-6987
P3| 124 PM Columbia Crl, Chaska MN 55318
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FUTURE OF NUCLEAR WASTE
{Continued from page 213)

through and doesn't leave any residual
radioactivity.”

Meanwhile, agriculture researchers
at the University of New Mexico have
taken the process one step further.
They take the zapped sludge, form it
into pellets and feed it to sheep and
cattle. So far, the animals are thriving.

Irradiating food would work the same
way: Trays of meat, fruit or vegetables
would be placed on a conveyor that
would pass under a cesium 137 source
inside a metal structure.

For example, pork processors believe
irradiation would work against the tri-
china worm, an age-old human para-
site. The worm larvae live in pork, and if
the meat is undercooked, the worms
can be transmitted to people. At the
moment, heat is the only way to make
sure the larvae are dead. But a dose of
radiation could kill the worms, since the
rays affect living organisms.

Bugs present similar problems in
preserving fruit, vegetables and grain,
but here chemicals serve as pesticides.
Again, the irradiation logic says a dose
of rays would kill the living organisms
and reduce pesticide use.

At least two years away
A number of foreign countries have
been using irradiation as a preserva-
tive, and the Energy Department has a
unit working at Sandia. Before irradiat-
ed food shows up on supermarket
shelves here, however, the Food and
Drug Administration will have to autho-
rize its use. The agency, which has
given initial approval to irradiation, is
reviewing requlations to allow food pro-
cessors to irradiate their products. It
will take at least two more years for
irradiated food to reach consumers.
While tritium and cesium are useful
because they emit beta and gamma
rays as they decay, a third nuclear
waste byproduct is valuable because of
its heat. Strontium 80 is highly radioac-
tive and must be encased in lead cap-
gules, but it still gives off steady
amounts of heat through the case.
Government scientists harmessed the
heat back in 1961 in a thermoelectric
generator powered by plutonium. Since
then, these constant power generators
have been used in spacecraft and made
exploratory missions to the planets pos-
sible. Howewver, using strontium 90
from nuclear waste is relatively new.
COnce the strontium 80 is encapsulat-
ed safely, it functions in a generator like
other heat sources. For example, in the
latest radicisotope thermomechanical
generators (RTMG), heat from the de-
caying strontium 90 isotope bails a fluid
which drives a piston that in turn runs a
turbine to produce a.c. power.

The military is interested in RTMGs
1o power radar, but the Energy Depart-
ment envisions many civilian uses. In
addition to powering lights in naviga-
tion buoys, straight strontium 90 could
be used as a heat source in oil recovery,
water lines and sewage lines, according
to the Energy Department.

In explaining this new technology,
Energy Department officials list public

as a potential stumbling
block, especially since it involves radio-
activity. Even the minute amount of
information that has leaked out about
the beneficial nuclear systems has at-
tracted concern and criticism.

While tritium lights might soak up
some nuclear waste, they won't make
much of a dent in the pile of radicactive
material that has built up over the last
40 years. At the end of 1982, there
wene 9,000 metric tons of spent fuel
rods from commercial nuclear plants in
temporary storage. Military high-level
nuclear waste is believed to be even
more plentiful. Reprocessing some
wastes to glean tritium, cesium and
strontium is complicated and expensive
and uses up only minute amounts.

The wary public

Many people are wary of anything
that has to do with radioactivity. When
the Food and Drug Administration
asked for comments on its regulations
to allow food irradiation, this response
came in from Rick Burcham of Van
Nuys, Calif.: “Has someone lost his
marhles? I'm sure ocnce the public is
informed, this idea will be stopped.”

Bob Alvarez, a nuclear expert with
the Washington-based Environmental
Policy Center, says there's enough ra-
dioactive material in the environment at
the moment without adding more
sources. “The proliferation of these
beneficial uses will increase the num-
ber of places that handle radioactive
materials,” says Alvarez, “and that's
where people are really put to risk.”

Alvarez cites the example of a paint
factory in Tucson, Arnz., that used triti-
um to make figures on watches glow.
Tritium was released from the factory
and contaminated the city's public
school food storage warehouses across
the street. Nevertheless, Energy De-
partment officials insist the technology
is safe when under proper controls.

*¥ou can design the irradiation facili-
ties and the power generators so
they're so foolproof that no one can get
hurt, even if they want to intentionally,”
says Bill Remini, who coordinates the
Department of Energy's nuclear by-
product utilization program.

So the federally sponsored research
continues, and officials are sure that the
next generation of Americans will rou-
tinely use nuclear waste as a source of
light and power. ™
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SMALL BOATS

{Continued from page 54)

... your answers for compieting nearly
any home concrete construction
the cockpit. Alumacraft has introduced ur renalr project

four new models for ‘85, including a

center console Sportsman 180, a 17- cando it with

foot, 6-inch fishing boat made to tackle nl" KH ETE

large lakes and coastal waters. Like 'From

other aluminum trailer boats, it's easy
to tow, and gives good fuel economy

due to minimal displacement. ...at your hardware, buliding
An interesting trend among builders suppily or home center.

such as Bayliner is the move toward
package boats—complete boat, motor You can set posis, complele steps,
and trailer packages that may include sidewalks, walls, patios, other

everything right down to trolling mo- projects with iree lolders. Tools and
tors and CB radios, all rigged at the supplies needed are listed with

factory. Component costs are cut due to complete instructions.

mass purchases, and rigging costs are -
lowered thanks to standardized assem-
. ==\ Repair Concrete
-um'ﬂ =
& #)and Waterproof

W T T O R 00 A PO T ey

P - Repair broken concrele, plug

_-H e leaks in walls, set bolts, anchor
railings. Free instruction sheels.

Chris Craft's 2305 Scorplon Is quick, yet it has
a tuddy cabin and plenty of comfort for
family cruising. The V-hull can handle rough

water at speed,

bly. The result is lower prices for the
consumer. Like Bayliner, Bass Pro
Shops has had considerable success
with packaged rigs, primarily alumi-
num bass boats, and now offers pack-
age pontoon boats and a larger fiber-
glass basser as well.

With the continuing availability of
gasoline at lower prices, ultra-high-
performance boats are on a real roll this
year. Fast, sexy machines like the Chap-
arral 198C XL can safely handle the
biggest outboards in the industry—up
to 290 horses. The 198 comes with twin
V-bunks and a Porta Potty for over-
nights. Chaparral also builds a com-
plete line of high-performance fishing

boats to 25 feet long. _ YOU MIGHT SAVE $2.00 TODAY BUYING AN
Ancther firm building boats :;r OFF BRAND VALVE COVER GASKET. .
white-knuckle speed freaks is Wellcraf, AT 3,500 MILES IT COULD COST YOU A BUNDLE!

with its sleek Scarab 1, a fining little

brother for its larger offshore racing The “'IUHE{ you might save buying anof-  FEL-PRO BLUE STRIPE VALVE COVER GASKETS:

brand t , coul - e .
models. The 21-footer is rated for up to df: ?n Esalsilttﬁ! :: gﬁg r?-l:l:gss : w::f IE::«E;IU nnil * Made from high-quality materials for a betler seal

280 horses, and could be an outstand- and possible engine damage. Lookiorthe  * Free of voids (holes) that allow oil leakage
ing ski boat. The Nova is a slightly | Blue Stripes on FEL-PRO Vaive Cover . gycaiient fiexibility, wan't break in handling.
larger hull (23 feet long) that may give | Gaskels. Your assurance of superiority. Y ’

up just a bit in performance, though not Do the job right, do It once—Dbuy where FEL-PRO guality sealing products are sold
ona iota In eve appeal. in return for y "Getthe complete story from the #1 gasket manufacturer
Y appe — FREEY ;10 hevalue of brand name gaskets benefits you”

more creature comforts in the roomy
cuddy. Wellcraft also builds a complate
line of fishing, cruising and perfor-
mance machines, all the way up
through the awesome Scarab 45, which

{Flease tumn to page 216}
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maiL To: FEL-PRO INCORPORATED b
FEI-PRO 7450 N McCormeck Bivd . Box C 1103, Dept. No. PM-585. Shokie, IL 60076
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COMEDY<: CLASSICS

The Famous Funnymen of Films

90 Minute Feature Length VID !
and Not Available in Stores!

ideo Yesteryear presents this uprognous giggle of comedy classscs.
A full 50 mirustes of fun and laughier for the entive family. For ltle
mure than the price of a blank tape. vou can bring your favorite mivie
comedians into your own bome b wabch time and again! This collection
Y i vours for only 74,85 plus shipping and handling, Creeir fociay and By
R well 2end you our giant diden catalogre ahsolniely FREE ;

4 | You on one video cassetie:

i #* Charlie Chaplin in THE NEW JANITOR-15/4. Vintage Chaplin:
his first year on the screen!
el # Harold Lioyd in /8 0¥ MY WARIAIS. A privileged view of one
of sibent comedy's great masiers!
# WL Fields in THE DENTIST-/95Z The original uncensored,
hilarsis version!
# The Three Sl:o-n'u in [NSORDER IN THE CONRTIS3E A

o P M courton farce that is pure madness!

ol | # Laarel & Hardy in “The Flight” from FLYING DEDCES-939. The
S

wildest airplane rde since the Wright Brothers!

#* Dalfy Duck in DAFFY THE COMMANDO- 543 Dafly takes on
the entire Third Reich!

+ Abbott & Costello in WHO S OV FIRSTI8E Their most famous
comedy rmautine!

Thur Video catalogue 51,05, sent FREE with your order, Radio Veateryrar catalogee S0¢,

=T "Video Yesteryear  Sove Time—Credn Card Orders |

steryear Save Time—Credil Card Orders

Box C Sandy Hook, Conn 06482 CALL TOLL FREE |

Piease RLSH me cophes & $14.95 each plus $1.95 B00-243-0987 tiperaior 152 &
shipping & handling Enclosed is mv check, modey ofder, in CT, HI, AK, call D-426-2574 = I
'ur credit card information. | have enclosed applicable & l

sales lax. Check Format: C| VHS T Beta  Which Credit Card? E
I Mame._ Card * Eq I
I Address____ Exp. Date ii
I Ciey State Zip Signature i

. —— — — — — — T ——— ————— — —— ]

¥.-9

>
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Fat Hart, Product Managey,
A ELECTRONICS

Compact
discs do need
cleaning. If dirt is
not removed, it will
hlock or distort the
light transmissi@iy” . .

“skipping.” i
Nrﬁop has developed an innova- A le -

tive €D Cleaner that has been endorsed  Word Leaders
in Hi-Tech Care Products
ALLSOP. INC.., 0. Box 13, Bellingham, W S8227 U SA ¢ 208 ) T3-950, Telex 15-2100 /Allsop BLH FAX (208 ) T13-4302

by leading manufactur-
ers such as Yamaha.
Your system is not
complete without
Mllsop . ..ask Pat Hart.

SMALL BOATS

can be equipped with up to three 370-
horse Mercruiser sterndrives.

Chris Craft is also heavy into the
performance scene with machines like
the 3145 Stinger, designed to handle up
to 400 outboard horses, and the 2305
Scorpion, a quick cuddy boat with lots of
vee to take on rough water at speed.
Chris Craft also builds a fast bowrider,
the 168BR SL, nice for skiing families;
and, of course, 70 other models.

Sea Ray has a complete line of small-
er but fast family cruisers and run-
abouts on tap this year. The Seville
series is an affordable collection of
bowriders and cuddies ideal for smaller
inland waters, while the larger 230 and
250 cuddy cruisers should appeal to

| offshore fishermen and overnight cruis-

ers as well.

Mako and Boston Whaler, two of the
best-known names in fishing boats,
have also expanded their lines this year:
Mako with a giant 28-footer, Whaler
with 22- and 25-foot cuddy models with
walk-through windshields that make it
easy to get to the bow for casting or
anchor handling.

At the other end of the scale, Hobie
Cat, long known for its line of extremely
lightweight sailing craft, has just intro-
duced the Hobie Powar Skiff. The Pow-
er Skiff is a 15-foot deep-V hull made of
foam core composite material that can
take up to a 50-horse outboard, al-
though 20 to 40 hp is recommended. At
an ultralight 385 pounds, the Hobie
Fower Skiff should fill the bill for an
individual or family looking for an af-
fordable entry-level powerboat.

Inflatable fun

Inflatable boats are continuing to pop
up like helium balloons all over the
country, and with good reason. They
waigh less and carry more payload than
any other type of watercraft. And, when
the day's fun is done, you can deflate
them and store them in the trunk of
your car or the closet of your apartment.

Achilles, Avon and Zodiac, three of
the better-known builders of inflatable
boats, even offer trailerable models
with deep-V fiberglass bottoms at-
tached to deflatable side tubes, de-
signed to eliminate the often rough ride
you get in flat-bottom inflatables in
choppy water (see “Rigid Inflatable,”
All Outdoors, page 34, Mar. '85).

In short, whatever your boating de-
sires, somebody somewhere has a boat
waiting for you this season. And, with
interest rates moderating and many
banks willing to finance for five or even
sgven years, you'd better have lots of
willpower if you expect to walk out of a

| marine dealer without having bought

yoursalf a boat. ™
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PRESERVE YOUR PHOTOS

{Continued from page 99)

the best protection against airborne |

pollutants is the same remedy for light,
heat and humidity—an airtight dark,
cold and dry enclosure.

Because of the many variables in-
volved, no one can predict exactly how
long a photo’s color will last. What is
known is the relative rate at which heat
and humidity will affect longevity. Ko-
dak, using dark storage at 40 percent
relative humidity and 75°F. as a starting
point, says a photo stored at B6® will
fade twice as fast, while one stored at
66" will hold color twice as long. A
picture stored at 45° will last 10 times
longer than at 75° and 100 times
longer at 14° above 0.

This might suggest that your refrig-
erator or freezer is ideal for color pho-
tos. But household refrigeration has
higher humidity than the optimal 35 to
45 percent for photos.

Accordingly, refrigerator-bound pho-
tographs should be sealed in an airtight
package. But since such an enclosure
will trap any moisture present in the air
at the time of sealing. it's wise to
dehumidify the package for several
hours before sealing. An air-condition-
ed room, which tends to have drer air
than normal, will do the trick. If you live
in a particularly humid area, add a
packet of silica gel to the package
during the acclimatization process. Be
sure to remove it before sealing.

Foil-laminated pouches suitable for |

long-term refrigeration storage are

available from photography companies '

and can be purchased at photo supply
stores, also your source for silica pack-
ets, or you can make your own cold-
storage pouch from several layers of
household aluminum fioil. Use moisture-
proof tape to cover the seams, and press
out all the air before final sealing.
Should you need to open a refrigerated
package again allow it to reach room
temperature first. This will prevent
damaging condensation when the cold,
dry materials become exposed to warm-
&r, moister air.

Open display

Long-term dark storage might pre-
sorve a photo for all eternity, but much
of the joy in photography comes from
viewing. Mounting in a properly con-
structed album will protect your photos
from constant exposure to light. All the
better if the album is kept in a cool, dry
place. But what about the pictures you
want to display?

If possible, never display a photo
where it's directly exposed to sources of
ultraviolet radiation—sunlight or fluc-
rescent light. Incandescent lighting is
less damaging. But wherever you locate

(Pleass turn to page 218)
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THE 5 MOST IMPORTANT WOODWORKING
OPERATIONS . . . IN ONE COMPACT MACHINE
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Do-It-Yourself
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our complete kit jready-
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plans and connectors,
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Mini-Quartz
Clock

Movements
*Free Hour & Minute Hands Included!

Famdus Junghans quans
Garmany al Bn unbalisnable introductory price, Ondy

as many ai you wish &t tha amanng

FREE CRAFT CATA

ir-Faoy ament irom West

2 dgquarg & % Iheck! Pick the shatt for your dosl
thicknegs chooss from "a". &, of %W Accurala
pardarmante guarantead for THREE YEARS' Drdar

loww ety
prece, Magor credit cards accepted. WRITE

ORCALL TOLL-FREE

UE
CLOCK MU‘JEM%
AND ACCESSORIES
WRITE
Clockwerkes, Dept. PM 5
2419 Foster Avenue
Janesville, Wl 53545

Wistoran rasicbents call I_Eﬂ B} 7551000

Qut of state customers

CALL TOLL-FREE
1-800-356-4011

Tempus Instrumant Corporation

k 2419 Fostar Avenus, Janesville, W1 53545
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Build frameworks
out of conduit and

FrameMaker

Clamps

ay adjusiable

Fuewood cover

ay adjuslabile

Make Frameworks for these and
hundreds of other projects

+ Join 2, 3 or 4 lengths of ordinary
3M-inch electrical conduit or pipe,
easily and securely.

+ Adjustable angle clamps eliminate
need io bend tubing, and only tools
needed are wrench and hacksaw.

+ Heavy-gauge steel clamps, plated
for corrosion resistance

Bullseye Products, Inc.
28506 Hayes, Rosaevilla, MI 48066
33-TTE-2587

Dealer nquiries ireied

Ower the next few months, armies of
bugs will arrive lo devour your harvests
— long betore they mature!

To help you win the battie, we've
created Spray Mate, . the first PORTABLE
POWER SPRAYER designed for the
backyard gardener

Mo Lugging . . . No Pumping

Forget those heavy. clumsy backpack
or cannisier sprayers you have to lug
gverywhere . .. and keep running back
and forth ta fill

Spray Mate ends all that! Its battery-
powened electric motor silently runs the
powerful diaphragm pump for hours
between chargings. The big 12-gallon
non-corrosive tank means fewer rafills.
And all you do is push a bution and aim
the brass spraying wand. And Spray
Mate glides along effortlessly on its big.
spoked, rubber-tired wheels.

Safe, Sane Spraying
You can safely dispose of all those
unwanled bugs — without harming the
beneliclal insects (or yourself}
Our FREE, fully-illustrated bookiet
shows you whal and whan to spray.

Much More Than A Bug Killer

Mist tender seedlings » power wash
house siding and windows » apply fer-
tilizer and weed killers to lawn = spray
harmones on fruit trees = disinfect pool
» treat basements against mildew = and
on and on.

MAY-JUME BONUS: FREE Lifetime

Battery and Plug-in Charger (an
$80 valuel).
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3-WEEK HOME TRIAL.
Money back it nol delighted

1458 County Line Rd , Dept. P115
Hunttngdon Valley, PA 19006

O RAush details on SPRAY MATE, 3-Week
I Trial and FAEE Bonus
Mame
I Address
City
State _ _Zip

PRESERVE YOUR PHOTOS
{Continued from page 217}

the picture, house it in a sealed frame.
A glass covering will filter out some
ultraviolet light, but a better choice is
Lucite, Plexiglas or similar plastics that
have been manufactured specifically to
absorb ultraviclet. Use a mounting mat
to maintain a slight separation between
the print and the transparent covering.
Should you use a transparent lacquer
spray to protect a print, framed or not,
from soiling? Probably not. And this
brings us to the touchy area of mount-
ing and storage materials.

Mounting substances
Generally speaking, the less you doto

a photograph, the better. According to
photography manufacturers such as
Eodak and Polaroid, some storage,
mounting and display products contain
substances that can be harmful to color
photographs. Because the compositions
of these products vary from item to item
and brand to brand, the photo compa-
nies only specify the substances that
are harmful, or the conditions they
create. Lacquers are a case in point.
Kodak states that some are good. But
those whose solvents create a peroxide
formation are not recommended.

In the absence of specific recommen-
dations or a degree in chemistry, you'll
have to read the contents information
on materials packages, or stick to prod-
ucts positively guaranteed by your local
photo supply store.

Among the types of storage and
display materials recommendead by the
photo manufacturers are albums, boxes
and envelopes made of acid-free paper
or board, polyethylenea, polyester, cellu-
lose acetate and acrylic plastics. Glass,
porcelain, aluminum, stainless steel
and metals coated with baked enamel
are also on the approved list.

Materials to be avoided include ordi-
nary cardboard; paper with high sulfur
content (found in the most inexpensive
black-paper albums); and brown paper
(such as that used for grocery bags).
Glassine envelopes, or any envelope
whose glued seam runs down the cen-
ter, should be shunned. Ditto for plastic
coverings made from polyvinyl chloride
and polystyrene. Unfinished and un-
aged woods can emit fumes. So can
recently finished woods, and plywood
and particleboard, which contain glues.
In fact, glues and adhesives such as
rubber cement, white pastes and glues
and mucilage, shouldn't be applied di-
rectly to photographs. Neither should
inks. Confine writing to the borders, in
pencil.

Professional help
Enowing how to keep your future

photos safe offers little consolation for
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pictures that have deteriorated already.
Yet there's hope for all but the most
faded slides and print negatives.

A custom photofinishing lab, the type
used by commercial photographers, ad-
vertising agencies and magazines, can
use a technique developed by Kodak to
analyze the losses in a slide or negative,
and reconstitute the picture by keying
in on the most important colors in the
scene—skin tones, for example.

This is a time-consuming, cut-and-try
process that requires a significant
amount of personal attention. It might
cost you $20 or more for the first slide
or B x 10 print. Because high-volume
photofinishers such as the one-hour
services and mail-order labs use auto-
mated processing equipment geared
for fast turmaround, they usually do not
handle this type of work.

For the same reason, it also might be
worth your while and money to entrust
that special roll of film to a custom lab.
The quality of the original processing
can effect the long-termn stability of
prints, slides and even negatives.

Although all types of photographic
labs use basically the same printing
papers and developing chemicals, ad-
herence 1o the manufacturer's process-
ing instructions may vary. Custom labs
work for demanding clients, so they're
set up to pay individual attention to the
work. They're also equipped to perform
some very complex—and very expen-
sive—processing that can give photos
an indefinite lifespan.

One of these processes, the dye-
transfer print, takes an experienced
operator days to create and costs hun-
dreds of dollars. A less expensive alter-
native is the Cibachrome print. These
are made on a unique dye-impregnated
paper marketed here by liford Inc.
Average cost is around $30 for an 8 x
10. The catch? Cibachrome prints can
only be made from slides,

Lowest cost alternatives

Perhaps the least expensive way to
preserve your color photos is to have a
black-and-white copy and negative
made from the original. Since black-
and-white photos don't fade, you can
use them for display, or simply file them
away for posterity. This is a particularly
good altemative for photos where the
subject is more important than the
print’s color.

If there's a color photo you want to
display, have several print copies made
when the original is processed. That is,
while the negative or slide is still in top
condition. And since Polaroid-type in-
stant prints have no negative, it's wise
to have a conventional photographic
copy and negative made. With extra
prints, you can display one until it
fades. Meanwhile, you'll have the dupli-
cate copies on ice, P
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high-tech
catalog

Heathkll ~4
'3

like you to build.
To enjoy and learm . & 5
fram them, while £
saving money in the
process. Discover
over 450 fascinating
products in computers
and peripherals » micro-
processors = robotics =
Ham radio » comput-
erized weather instru-
ments = energy and
home security = stereos
and TVs = test in-
struments « elec-
tronics education
and mare.

Send for your free
catalog now.

I Please send me the latest FREE |

I City

HEATHKIT CATALOG |

SEMD TO: HEATHKIT® Heath Company, Dept. 01 7-282 !

Name

Address

State Zip

CL77e

Haaltio! products s alsc displayed, sold and saraced & 84
HMoatti! Elactronic Cenders nationwede. Consull (sleghons -
raciney white pages for localion. Operaiad by Variechaology

Elecivorscs Corporation, @ whoily-owned subdidiasy of Zarth I

s HeathKit |
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WATER WELL

DRILL KIT

*— Now you can drill
. a water well or a
' free-flowing

' spring in your
backyard. Have all
the pure, fresh
water you want
FREE!

Easy to operate
as your power
lawn mower!

I

COLOR BROCHLURE !

CALL TOLL-FREE
1-800-821-7700

(Ask for Extension 5783)

[ ) Or.clip coupon ond medl TODAY! _ _
rJé 5783 Anderson Road |
| Opelika, Alabama 36802 |
| Plrase mail your FREE Brockurs |

|
IF:-M S arme T I
Iﬁdclr\eu- . I
| |
| Coty Srate Zip _ =T
WPhore ¢ 1985 Derpltar Mis Co |

F-------_--_—_

THE FIRST STEP

IN INSTALLING

A DUVINAGE
SPIRAL STAIR KIT:

SEND FOR OUR
FREE BROCHURE.

DUVINAGE

Find aut how eagy

] econoacal it s S0 anskail
stanr kil Mail the coupon today.

Dunvinage, B

i H28, Hagerstown, Md. 21741
[Hame. S—
Adhress
City. State.
.?-n—F‘wa'L..:;:' b
e )
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112,000 first yaar
combining soft i
drinks and coflee
We sell at Sport-
ing Evanls,
County Fairs,
never made 50
miuch monay and had so much fun!”

IDEAL BUSINESS OF YOUR OWN!

Small investmani, operate full ime or
spare time Our years of experience
will provide you with evenything you
nead (o make big money with Mini
Donuts. Completely self-contained

OR, GO ANYWHERE WITH THE MINI
DONUT FACTORY

Lightwamighd, slurdy
Take your M Donut
kaciory o cifleheni
Evenls Bvery
weesend

_ ¢ 1(800) 328-8213
i TOLL FREE o wrmo
The Donut Man

A Quantum Getup Company
BAST - 13th Awe Mok Dape a1
Wrnaapois MR S5

JEYE Sl - il

28 Ways to Help
You Qualify for
the Job You Want

Fres Facti aboul Career
Diplomas and 2-Yaar Degrees
Mow at home in your spare
time, without any previous
experience, you can lrain
for a money-making cansar
. Even
degree Call or send for
color brochure and informaticn on the carsar
that interesls you most and how 1o train for it

-800-358-5858 2.

CALL ANYVTIME—(Opaiaioes io ke your eal 34
heurs o day, T days 3 wes Ko cest o pRkgatn
M B3 SMAn wadl vesa

OR MAIL COUPON TODAY

e

WHAT'S HE DOING!

Making a Conciele
Flower Pol! ... and
50 CAN YOU!

Make and sell your own
Ornamental Concrete ilems.

Rush $5.00 for Book V4
about Aluminum Molds
with prices and production frade secrets

direct from world's largest mald manufacturer.
Owvar 350 designi 1o select from.

Send $5.00
Today To o=

CONCRETE MACHINERY COMPANY
P. 0. BOX A%3 - HICKORY, M. C. 28601

Cards, stationary, enveops
acweriiing_ lnbels, bokets, D51
cands, announcemants. gresting
lrm;:lh',_prmr cards: lags,
alc. Save

oy
Cwn & Printing Business.
W BIDOey Swar direet
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Wi rRigaed g ke engraveng
Haws hams ahop B T
Melsey Predses, Depl. B5BE, Mesiden, CT 08450
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|[JEES | ntemational Correspondance Schoois |
I BSCE 11 Dept. PBS45, Scranton, PA 18515
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Print For Profit .

As a Kit or Assembled

The Great Half Scale [

[

o

FREEWAY DISTRIBUTING CO
Baa 330, Mereadrin BN 58304

TINLIZHOE _ - -
SEMND FOR OUR : — 48
FREE BROCHURE ey
{612} 763-3204 &,

Che
awth Year

He saved
$1000.
You can too!

For your FREE
color brochure call or write:
TOLL FREE: 1-B00-253-1030;
in Michigan call 616/3849-3400.

Easy-to-bulld semi-kit can save you money. Engine is
completely assembied; frame s welded and painted.

You just bolt everything together (using commaon
" tools and our 22°=34°, Fully illustrated in-

struction sheet) and start hauling!
16 H.P. or 11 H.P. Briggs & Siratton engine

* Hydraulic disc brakes with parking brake standard.

Electric start standard.

* Automatic trangmission with lorward and reve
# Full, one-guarter lon payload capacity.

« Dumping bed measures 44% x407%11°,

= 4-wheel models with cab also avallable.

Carl Heald, Inc.,

Dept. NZG, P.0. Box 1148,
Benton Harbor, Michigan 49022

rse.
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' RACE TO NOWHERE
‘ (Continued from page 101)

| traditionally held on the first Saturday
| in May and is jointly sponsored by
Boulder's KADE-KBCO radio station

| and the Wano Co., a local Coors beer

distributor. The event regularly attracts
as many as B0 contestants and 35,000
to 40,000 spectators.

A pageant it's not

A prerace publicity release offers this
bit of hopeful hyperbole: "The Chal-
lenge is widely known for its amazing
array of human-powered vehicles capa-
ble of traveling over land and water
with parade-like pageantry.”

Well, not exactly. Some entries sink
or capsize before they're barely under
way. Some collapse under their own
weight. Some become hopelessly mired
in mud. And some just slowly fall apart
along the way, spewing a trail of bits
and pieces behind them.

Finishing first is not the only way to
win. Most contestants consider it fortu-
nate to finish at all, and never mind how
long it takes. The current course record
is one hour, 10 minutes, a feat accom-
plished last year by a three-man team in
pink jailhouse stripes called the Kowa-
saki Kops and Kons.

Since speed is not one of a Kinetic
Sculpture’s major attributes, other fac-
tors are taken into consideration. En-
tries are awarded points according to
originality of design, which may or may
not have anything to do with practical
engineering. Crewmembers are judged
on the creativity of their costumes—
usually the more bizarre, the better—
and on their ability to cope with catas-
trophe in a spirit of exuberant bravado.
There are also a number of special
awards, such as for the ugliest entry,
the funniest, the craziest, the last to
finish and the one suffering the most
ignominious disaster,

Prizes are modest and are usually in
the form of gift certificates to local
shops and restaurants,

A West Coast import

Not surprisingly, this appealing fool-
ishness first got its start on the West
Coast, where zany crazes are taken for
granted. In 18689, Hobart Brown, a
metal sculptor in Ferndale, Calif., creat-
ed a weaird-looking, five-wheeled cycle
for his son. Friends and neighbors,
intrigued by its looniness, rushed out to
concoct their own equally outrageous
contraptions. A competition was soon
held and proved so popular it became a

yearly event.
In 1980, the kinetic craziness found

I its way to Boulder and there it's bean
] ever since. Everyone agrees it's silly,

but nobody cares. They're having too
| much fun. ™
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L} SMALL ENGINE REPAIR _

Lmt and dust that adhere to negatives
and slides may appear as specks and
spots on your prints and enlargements.
Always take the time to check through
a magnifier before making your prints.
Once you've located the debris, remove
it with a fine-point artist's brush.
— Kenn Oberrecht

Speck-buster

Here's another way t clean lint and
dust. The accessory snoot for the Dust-
buster vacuum is fitted easily with a Stat-
icmaster film brush. Cut the handle off
the Staticnaster, and secure the brush
with pop rivets.—William J. Frazier

Beat the shakes

An oversized shutter-release button
can help you make exposures without
jerky motions, Screw the accessory
button into the threaded cable release
hole.—Bob "Greenie” Grewell

ot = ————_ ]
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NOW! Get in on the PROFITS in

Wark part time, full tims —
right &t homa — wa help
you avery step ol the way. —3
ﬂl:l doubtaboutit. . . &sa small er»qwe-“-
ou Can cash in on the h
and for qualified men in ane ur Er
lt.a & fastest growing industries. You'l L. °
lbe: able to command top hourly rates of from =
£25.00 to 530,00 per hour — and that's just
1|:|r labar,
:anl buziness walilng lor qualified man.
000 Small Engines Are In Use Today!
tha! & tha official count from the Engine Service Assn., and
one-million new engines are being built sach month. With
Foley-Balsaw fraining, you can soon have the skill and
knowledge 1o make lop money servicing these enginas.

Prolessianal TBH.I and 'E“Irnrd F'Lu‘i d h' ll|-|||

M1 YOUURS TO KEEF . All B W Extra

NO EXPERIENCE IEIBHM"I'!
You don't need to be a ‘born mechanic’ or have any prior
experience. Lessons are fully illustrated . . 50 clear you
can't gn wrong, and with our famous “learn-by-doing’
methad you get practical ‘hands-on’ Experience.

[Folay Beinww insticuie » SOBEE Fisid Blog, 1

| Kamamn City, Mo, BE111 F“l

B T e .FI -11 il-fll H

I [ ¥iE pleme FREE Bonile i '...l

i i SRR FTy OM T Bubdebs lou

I F atarylird & fl:lcl"lﬂ ;‘l\.‘l—ﬂ'\- 532 hal ‘ﬂhl’l'ﬂk\- el oo I
call = e

| HAME
: ADDRESS

Your Spare Time Hours

ICAN PAY OFF

You too can own your own highly profitable
money-making business. It's easiar than you
think, hava guided thousands of men into
thair own successful carpet cleaning, wall
washing and upholstery cleaning businessas.
Most started in their spare time,—many weant
full time when profits exceeded their full time
Mo experiance necessary. Eve
Eu need to build your own growing litetime
siness & included. You'll be plaasantly sur-
prised how easy itis to BE YOUR OWN BOSS.
Just mail this coupon for your FREE FACTKIT.
No obligation . .. No salesman will cail,

RUSH COUPON TODAY

Since 1935 |

FREE FACT KIT
lr:mm 'lmn Sﬂlr
will call

State —Z|p

|----------------------1

Get towing with the only hitch

locations in the U.S. and Canada.

under U-Haul in the white pages.

More for jour money

that's backed by an exclusive nation-
wide warranty honored at over 1,250

Have your hitch installed while-you-
wait with fast and convenient service.
We're open 7 days a week. Find us

at your LJ-HAUL Center
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Supercharged Volvo 760 is of
Comprex’s million-mile mtm

PM DRIVES THE

eX Diesels

Here’s one more way to turn up the pressure on tomorrow's diesels.

BY JAN P. NORBYE

bocharging is great. For passen-
ger-car gasoline engines, it current-
Iy has no equal. But for diesels, from
now on the turbo will have to face
competition from the pressure-wave su-
percharger, judging by the Comprex-
supercharged Volvo 760 we drove re-
cently in Europe.

The turbocharged Volvo six-cylinder
diesel is highly civilized as diesels go.
But the Comprex-boosted wversion is
something else. At one point in our tast
drive, we found ourselves at the bottom
of a steep grade, the engine turning a
mera 1,100 rpm in fifth gear. Without
downshifting, we floored the accelara-
tor, and the car instantly began to gain
speed. The Volvo could take hairpin
turns at 15 mph in third gear just by
flooring it and letting the supercharger
pull us on through.

Was this really a diesel car? Yes. Just
stop and let it idle. The typical diesel
clatter lets you know immediately. But
under way, the additional power under-
foot makes the car an entirely different
driving experience.

42

Though the Comprex device is belt-
driven by the engine, you'd be mistaken
to consider it a positive displacement
supercharger. And despite the fact that
it uses exhaust gas energy to pressurize
the intake charge, you can't accurately
call it a turbocharger, either.

The trade name
Comprex is a combina-
tion of the words com-
pression and expan-
sion, chosen by the
Swiss firm of Brown,
Boveri & Co. (BBC).
The Comprex princi-
ple was tested on gas
turbine engines as far
back as World War II.
Every major carmaker
in Europe is testing the
Comprex, though Opsel
has the only one al-
ready on the market.

BBC proposes its
prassure-wave supear-
chargers for diesel en-
gines only, although

Ferrari used Comprex coOmpressors on
its Formula One racers a few years ago.
BBC says Comprex is not suitable for

-ignition engines because they are
throttled and run with a constant air/
fuel ratio. The diesel runs without throt-
tling of the intake air supply.

Installation of Comprex system Is bulky, requiring a drive belt,
Intercooler and hookups to Intake and exhaust manifolds.
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What advantages does the Comprex
have over the turbo? Start with instant
response to the accelerator, higher
torque at low rpm and the potential to
regear the car for higher road speeds at
any given engine rpm.

But can the Comprex do the same job
as turbocharging in terms of specific
power output? Absolutely. On Opel’'s
2.3-liter Four, which delivers 65 hp at
4,800 rpm in normally aspirated trim,
the Comprex boosts output to 95 hp, at
a reduced 4,200 rpm. Torgue jumps
from B84 lb-ft. to 143.

In emissions tests, a Comprex-
equipped 2.3-liter Opel engine easily
met all 1985 federal emissions stan-
dards except for particulate levels, a

problem that could be solved with new-
design particulate traps.

Neutralizing complaints
Drawbacks most frequently cited for
the Comprex are high cost, bulky instal-
lation package, increased weight and
excessive noise. BBC has worked to
neutralize those complaints. The Com-
prex comes within 2 percent of match-
ing the cost of a turbo installation and,
in smaller engine applications, weighs
within a half-pound of a turbo. In the
vehicles we drove, the Comprex had
been fitted without making power
bulges in the hoods or stealing interior

space. And we can report no objection- |

How It Worlks

Think of it as an aerodynamic compres-
sor. Instead of vanes or pistons, gases
do all the work. The core of the Com-
prex pressure-wave supercharger is a
cylindrical rotor, whose shaft is belt-
driven from the engine crankshaft at
four to five times the engine speed. The
power drain Is 'z hp at full speed.

One side of the rolor housing has
ports to the fresh-air intake and intake
manifold. On the other side, there are
ports to the exhaust manifold and tail-
pipe. Straight, open-ended channels
running through the rotor serve as gas
passages where the fresh air, at alrmo-
spheric pressure, faces the exhaust
gases, still pressurized by their expul-
sion from the cylinders. Pressure waves
are formed when the exhaust gas
bumps into the intake air.

Formation of the pressure wave,
which does all the work, is due strictly to
the porting on the rotor housing. Along
with the rotor rotation, the porting deter-

Channels in rotor (front] align uﬁ'lp-m:
in exhaust and fresh-alr housings (rear).

mines the flow of exhaust gas and fresh
air into and out of each channel.
Using exhaust gas to compress fresh
air is possible without any mechanical
means of separation, because when
two fluids of unequal pressure meet, the
first thing that occurs is an equalization

able noise levels. ™
COMPRESSED
AR '
EXHALST
GAS
&}
TAILPIPE

ol pressure, Gas mixing across the front
line would be a secondary event, if
given the time. But the fast spinning of
the rotor and its indexing with the ports
prevents that. Some exhaust gas recir-
culation may occur, but its only effect is
a reduction of NO, emissions.

Thus, the process that occurs in the
channels is simply a transfer of pres-
sure from the exhaust gas to the fresh
air. Unfortunately, this also has the
effect of heating up the air, making
intercooling almost a necessity.

Unlike a turbocharger, the Comprex
supplies a high charge-air pressure
even al low engine speeds. Since the
energy exchange occurs at the speed of
sound, the throttle response doesn't lag
like turbochargers, either.

The Comprex provides a boost pres-
sure range of 10.3 to 14.7 psi. Boost
pressure is regulated by a wastegate.
The Comprex also needs a cold-starting
valve to bypass the blower until the
engine is running under its own power,
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NOW RE-SIDE
YOUR HOME
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How much would it cost to have your
home painted? And then every few
years, you'd need 1o do it again. For less
than this you can install your own sidin
with a Home Kit from Creative Technol-
ogies (America's leading mail order sid-
ing company.)

'es, you save as much as 2 the aver-
age cost of installed siding. And it's so
easy—if you can drive a nail and cut on a
strg?ht line you can do it

e send you a complete kit of vinyl,
aluminum or steel siding—your choice of
22 colors—everything you need, right
down io the nails and tools.

Easy-pay with an FHA Home Improve-
ment or our own interest-free $7.00
a week plan.

Make Big Money, Too

Once you've done your own home you're
automatically qualified to be a Creative
Technologies dealer. When friends and
neighbors admire your home and leamn of
the money you saved, justo?g? them up,
making up to $1.000 per r...even
more | J'ou install for them.

Send for exciting money-saving,
money-making details without obligation.
Mail coupon today. Easier yel, call toll-
free 1-800-521-1 right now,

24 HAS. A DAY
7 DAYS A WEEK

or call 1-800-521-1234

r [ S

I 300 Phakps Ad., Morth Lintle Rock, AR /2117

Yo, rugh mae full details. Mo obbgation, no salssman I
l will call l
I Print Mama l
I Address l
I City State Zip l
L———— ——— — —— — — ]
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HOW TO INSTALL

FROMT.
Place your antenna %mmw ANTENNA -
carefully and wire it | 200 LI RAD0 | T T

correctly so your
car’s radio will work
at peak efficiency.

BY MARC STERN

= A rear-mounted antenna needs long wire runs, but
¢ won't pick up ignition nolse. For motorized models,
— you can tap power from a talllight, as shown abowe.,

arbage in, garbage out. That axiom
of computer programming ap-
plies equally well to car radios.

No matter how expensive your car's
tuner is, the sound it puts out can't be
any cleaner than the signal it receives
from the airwaves. To deliver the clear-
est possible signal to your tuner, you
need a properly installed antenna, one
that's at least 31 inches tall. After
reading the instructions that come with
the antenna you choose, line up the
proper tools: a hole punch or keyhole bit
for your electric drill; wire ties; a snake
to pull the antenna cable through the
bulkhead into the passenger compart-
ment; slip-joint pliers and flat-bladed
and Phillips screwdrivers. A good crimp
tool and connectors, file, and soldering
iron and solder should also be on hand.

Before you get to work, think careful-
ly about the antenna’s location. Ideally,
it should be dead center on the roof for
best reception. But since this often is
impractical, your next best choice is one
of the fenders. If you intend to install a
motorized antenna, you'll have to find a
spot with enough room for the
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antenna/drive-motor assembly. This as-
sembly also includes a tube through
which the antenna travels up and down.
In today’'s smaller cars, the most likely
location is the trunk because there's
usually not enough clearance in the
front fender panels.

On the rear fender

A rear mounting location means
you'll have to snake the antenna cable
through the car to the radio. Whether
you install a motorized antenna or not,
rear-fander mounting might prove
warth the extra work. You'll be placing
the antenna away from ignition wires,
electric motors and computer modules
that could add noise to the radio signals.

Once you've selected an antenna lo-
cation, take the appropriately sized
punch or keyhole bit and make the hole
for the antenna base. Be sure to deburr
the edges so it is smooth.

If you are using a nonpowered anten-
na, mount the weather-sealing grom-
met or shield first. Feed in the coaxial
cable, and insert the antenna’s thread-
ed base. If you are mounting a powered

unit, you will have to set up the anten-
na'drive motor and brackets first.

If the antenna is nonpowered, you'll
have to get inside the fender or runk
and install a lockwasher first and then a
large hexnut. A powered unit will have
the same lockwasher, but it will be
mounted externally. In this case, a trim
nut will be used instead of a hexnut.

To this point, the installation has
been fairly easy, but now it becomes
more complicated because you must
run the coaxial cable to the rear of the
car's radio.

If you have chosen a front fender
pansl, the job isn't very difficult be-
cause you are dealing with a short run
of cable to the radio. Simply route the
cable from the antenna to the bulkhead
and find an access hole to the passenger
compartment. One of the holes through
which the major wire bundles go should
do nicely. The most difficult problem
probably will be getting the cable
through the hole, because most of it will
be taken up by the wire bundla. Use the
snake to get the cable into the passen-
ger compartment. Once the cable is
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inside, simply run it to the rear of the
radio and insert the antenna connector,

In routing the cable through the en-
gine compartment, keep it as far away
as possible from interference sources—
electric motors, ignition wires or com-
puter modules. This will minimize stray
noise pickup. So will the use of a good
double-shielded cable. Be sure that any
bends in the cables are smooth. Sharp
bends will decrease system efficiency.
Secure the cable with wire ties wherev-
er possible to keep it from flopping
around and possibly chafing.

Rear mounting poses a different set
of problems. For this, you'll need the
snake to get the cable into the passen-
ger compartment through the access
holes in the rear-seat mounting bracket.
Be sure to use a grommet in the access
hole to keep the cable from chafing.
Inside the car, the easiest route to the
radio is along the base of the door line.
Loosen the moldings and run the cable
undermneath. Try to keep the run as

straight as possible.

Power for the antenna

If you are installing a powered anten-
na in the trunk area, you'll need to
locate a power source. Solving the pow-
er connection to a front fender-mounted
elactric antenna is simply a matter of
routing power cables from the battaery.
One possibility for a rear mount is
taking a tap off the electrical lines
feeding the rear lights. You should use a
heavy-gauge wire, 16 or 14, for the
power feed.

If you can't use this method, you'll
have to run cables directly from the
battery or fuse block. To do this, attach
color-coded wires to the positive and
nagative terminals of the battery. Run
thern through the bulkhead, then
through the passenger compartment,
under the appropriate moldings and out
through the rear seat area. You can also
usa the fuse block for power. This will
shorten the length of cable while elimi-
nating the necessity of taking power
from the battery.

Wiring the unit

With a powered antenna, the most
important consideration is wiring up
the unit properly. If you use color cod-
ing. you simply have to hook the red
wire to the positive terminals on the
battery and antenna motor. The black
wire will connect the negative terminals
at each end.

When you've finished installing the
antenna, be sure to tune your radio to
the antenna. You'll find the tuning in-
formation in your radio’s manual, but
simply, it involves tuning the radio to a
weak AM station, then adjusting a
trimmer capacitor to the point where
the signal comes in the loudest. That's
all there is to it P
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STEEL BUILDINGS

Call toll free - 1-800-241-8339
In Georgia
Call Collect (404) 447-1928

“INSIST ON QUALITY"

J0X40X10 .5 3,984
J0xs0x12 5 4,765
A0XE0X12 . . .§ 5824
ADXGOX 14 £ 6933
A0X75X16 $ B.T40
SOX75X14 59719
SOX 100X 16 $12.0974
BOXTEX14 . %10,992
BOX100X16 514,935
CLEAR SPAN = ALL STEEL
Commaercial 26 gauge roof and walls
SELF DRILLING FASTENERS
and CLOSURE PACKAGE
INCLUDED
Limitedquantities
Other sizes avallable
$0 8 DURFLANT
RCCESSORIES EXTAA

STEEL BUILDINGS
6185 Buford Hwy., 160-C
Norcross, GA 30071

So easy to handle
you guide it with
_Just ONE HAND!

Ko Flumimt Ko wmmu lh Etunhl

Tiller users, for heavan's sake, plaase don't buy
nor pul up amy longer with any other make af
Tilker without giving yourself a chance to lind out

about our wondarlully ditferent and better kind of
Tillers — with DRIVEN WHEELS and with
fines in the REAR instead of the FROMT] Please
let us send you complete details, prices, “0FF-
SEASON" SAVINGS, etc. Mall coupon below now
fo TROY-BILT® Rote Tilers, 102nd 51 & 9th Ave.,

Tray, N.Y. 12180, B inatrn

TROT-BELT* Rote TiierPower Comperiery, Dapl. 2455
Tli2ndl B & Stk Ave., Troy, NY 12780

Pisase wond he whole wesieriul o TROY-BLT® Rele
witec] tor o fenited
[Pleasa Print Claarly) i
fane I
ACdrEsS, I
Gity. |
Stz Ip_ l
L ——— |

MUST LIQUIDATE

AT BELOW DEALERCOST!

FLOPPY DISKS

5% sizel Double sided)

® For home or office personal computers!
® Meets or excesds ANS| standards!

Due to BIG SAVINGS on a huge quantily pur-
chase from the manufacturer, we are able to
ofler these 1op quality disks BELOW dealer costt

We can't print the well-known brand name. bul
you might recognize it by the fine features. The
disks are far IBM PC, XT or |1BM compatibles,
Epson 0X10. Kaypro 4, 10 and other personal
computers. And they're DEM quality! Each 5%"
disk has reinforced hub-ring area and is double
sided, doubde densety. Includes protective jack-
els, wrile protect tabs and adhesive user labels.
Stock up now fior your future needs at these re-
markably LOW closeoul prices!

1000 DISKS 200 DISKS
m.-r,un; 5,450 ::-f' list: Y1090
oy *1000 | 37 %238

187.00 mach) |87.19 mach]
fam B34 7503 Btmrrn 8347502
Shig, handiing $30 S, handkng. $12
100 Dlg:‘uﬁ 20 DISKS

Mgs, fist: 545 Migr. list: *109™
How Now
o 138 | 0. %31

{%1.38 sach] &1, '.I'ﬂ sah]
Hmm BA4TE-O Brarm 634 7500
Shnp, kandling: $8 Ship, handling: 34

Price subject 1o changs stter 80 days. Sales outside
continental .5 se subject to ItDlEll conditicns
Plesss call or wirite 1o sguire

Toll-Free: 1-800-328-0609

;:m:n#;ulw can arder by phone.

=@ day, = [ — !

o e
! i

¥ouwr chack is walcoma!

Mo deleys in ondecs paid by check
-
C.0.M.B. CO.® item H-407
14618 281h Ave. M./ Minneapolis. MN E5841.3367

Send ___ 1000 dish pec(s) at $1000 per s 30
shipping, handiing psr pac. (Rem H-407- ﬁﬁnfma:

Sand —_ 200 disk pacis) st #2318 par I12-Ihlp
pang. handling per pac. {fem H-407- iﬁ

Send — 100 disk pacis] st 8138 pac plun 18 ship-
pang. handling par pac {fem u.w'r‘unﬂnu

Sand . 20 disk pacis) & 331 84 ahippeng,
handleng per pac. [liem H-407- rﬂ’:-ﬁ::

(Minnesota rekidents sdd 8% abes tax. Alow 3-4 wosks
for dedveery. Sorry, no C.0. 0. crders.

(1 My chech or mony arder 5 enciosed. (WMo delays nproc-
sssing ardars paid by check. thanks: i TeleChack |

Chargs: [ MeiterCard® [ VIBA T Am. Ex. [ Dinsrs Chuls

Acetl. No Exp.

PLEASE PRINT CLEAALY
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Staea Zip
Phame

Sign hers

C.0.M.B.CO.

Authorized Liguidator
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TA 564417 1357
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NEW INDY ENGINES

FROM DRIVEWAY

TO SPEEDWAY

Buick, Chevrolet, Renault and Porsche are

all headed for The Brickyard. Can
the Japanese be far behind?

BY STEVE POTTER

Attha Indy 500 this year there's cne

thing you can pretty much count
on: The race will be won by a turbo-
charged Ford-Cosworth DFX engine.
The British-built racing engine, winner
of the past zeven Indy 500z, is a devel-
opment of the normally-aspirated Cos-
worth DFV that dominated Formula
One racing from 1967 through '82.

But after this year, all engine bets are
off at Indy. Buick and Chevrolet have
stock-block VG turbo efforts that have
already powered racing cars, and the
big news at last fall's giant Specialty
Equipment Manufacturers Assn. show
in Las Vegas was that Chevrolet would
sponsor the development of a new
“pure” racing engine for the 1986 Indy
CAar racing season.

Other major manufacturers have
publicly stated their interest in Ameri-
ca's most important race, and privately
even more carmakers admit they are
taking a hard lock at Indy.

Why car makers race

The Cosworth Formula One engine,
whose development was sponsored in
the mid-1960s by sead money from
Ford, was eventually made obsolete by
newer powerplants designed by Re-
nault, BMW, FerrariFiat, Honda and
Porsche. The same factors that enticed
major automobile manufacturers into
Formula One—enormous public visibil-
ity and the hope of enhancing their
engineering reputations—is drawing
American, European and perhaps even
Japanese carmakers toward Indy.

Manufacturers have always found
the Indy 500 a good way to polish their
company’'s reputations. In the 1930s,
Ford commissioned the construction of
a dozen flathead VEB-powered, front-
wheal-drive Indy cars by Harry Miller,
that generation’'s American race engi-
neering genius. Despite a massive ef-
fort, the cars didn't win. But they did
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put Ford's name in the spotlight, and
helped establish a reputation for the
company as the premier domestic sup-
plier of hot rod technology.

As late as 1952, when one of its
entries was the fastest qualifier for the
500, the Cummins Diesel company in-
stalled modified versions of its truck
engines in a variety of racing chassis.
That pole winner a third of a century
ago marked the first use in automotive
competition of the turbocharger.

In the same year, Ferrari sent a larger
engined version of its World Champion-
ship grand prix winner to Indy. The
effort failed when one of the car's wire
wheels collapsed.

In the mid-"50s, Chrysler explored
the possibility of an Indy car with a
modified version of its production-line
Hemi engine. Chrysler engineers went
s0 far as to install an engine in a Kurtis
Indy roadster chassis for “tire tests.'
The hybrid wemt fast encugh to scare
the Indy sanctioning body into rewrit-
ing the rules, eliminating the displace-
ment advantage that overhead-value

The Chevrolet-Perske VB will be
a drop-in for the Ford-
Cosworth. It's a 4-valve, twin-cam design.

rocker arm engines enjoyed over the
Meyer-Drake Offy four cylinder—a tra-
ditional racing engine with owverhead
cams and four valves per cylinder.

Stock-block handicap

That was a handicap Mickey Thomp-
son faced when he brought a Buick-
poweread mid-engine car to Indy in
1962, On its return to Indy the follow-
ing year with Colin Chapman's Lotus
team, Ford tried to solve the problem of
less horsepower by making fewer pit
stops. The strateqy didn't work, and for
1964 Ford's engineers whipped up an
overhead-cam, four-valve conversion
for their production-based V8.

Since then, the rulemakers have tried
to encourage stock-block participation
at Indianapolis by reviving the displace-
ment advantage they'd formerly en-
joyed over pure racing engines.

Production-based engines have been
able to make the starting field, but
except on road courses where mid-
range torque is important for accelera-
tion off the cormers, the normally-aspi-
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rated rocker arm engines haven't en-
joyed much success.

So far the turbocharged stock blocks
haven't done much better, despite a
208 to 161-cu.-in. displacement advan-
tage over blown racing engines. Ten
years ago, when turbocharger boost
wasn't limited by the rules, Jerry Grant
drove the most powerful car ever to
appear in Indy car racing, a turbo-
charged American Motors VB-poweared
Eagle. The engine was overweight, so
the car didn't comer well. But with
1,100 hp, the old Eagle simply flew
down the straights.

V& contenders

Since then, both Chevrolet and Buick
have tried to develop the racing poten-
tial of their small-block V&s.

West Coast engine whiz Ryan Falcon-
er started his development program on
the Chevy VB—with financial support
from Chevrolet Engineering—in 1980,
just as the politicial battle for control of
Indy car racing between the United
States Auto Club and Championship
Auto Racing Tearmns was at its height.
These days CART runs the PPG Indy
Car World Series, and controls all the
races—axcept Indianapolis, where
USAC is the Speedway’s captive sanc-
tioning body.

USAC has tried to encourage the
participation of major car companies
while CART, whose members are most-
ly budget-conscious car owners, hasn't
been sager to see new technical devel-
opments that might make its members’

current engines obsolete. At Indy, in,

addition to their displacement advan-
tage, overhead-valve engines have an
1B-percent boost advantage over pure
racing engines. Even after five years of
development, the Chevy and Buick Vs
nead the boost advantage to match the
peak 750 hp of a Cosworth DFX. Soma
teams claim that the VBs are now
peaking at 810 to B30 hp in Indy trim,

but so far they haven't been able to do
g0 for a full 500 miles.

Chevy's 4-cam V8
Chevy’'s involvement with the pure

racing engine that will bear its name is
mostly financial. Roger Penske put the
deal together, and the engine will be
developed by a new company in En-
gland—Ilmor Engineering—owned I:\w,r
Penske and former Cosworth engi-
neers, Paul Morgan and Mario [lien.

The lIlmor Chevy will, like the Cos-
worth, be a 80° V8 with a typical racing
angine’s 4-valve cylinder head configu-
raton. It won't see competition until
1886,

Buick has given a stronger commit-
ment to its Indy V6, and in practice last
year Pat Bedard achieved some fast laps
in a Buick-powered March before crash-
ing. Over the past winter, Buick feels it
has made so much progress with the
engine that it will be able to compete on
even terms with the Cosworth, even
under CART rules. Look for several
teams to run the Buick this year, while
AJ. Foyt may run the Chevy V6 in a
second car.

Imported powerplants
Foreign manufacturers also see the
publicity value of participating at Indy.
Five years ago, Porsche was poised to
enter the fray. The German manufac-
wurer want so far as to unveil an Indy car
chassis firted with a 2.65-liter version of
its venerable flat Six, equipped with
water-cooled four-valve cylinder heads.
But that was in the middle of the
CART/USAC war, and political machi-
nations led to last-minute rules changes
and the abortion of the Porsche project.
Recently Al Holbert, Porsche’s new
North American racing boss, admitted
that the German company is again keen
on Indy. The fact that Porsche sells half
of its cars in America, and has a new
{Plaass turn to page 228)
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Dome
Home
Kits

Affordable. Ready to Assemble.

Pu Hurﬂlr{:p Dome is the home for all sessons. Eng
newred in b form for the novice builder, A parts are precul
and coior coded. Prices sian a1 33995

‘fernad mow for Menterey Domes 100 page color Caislsg
& Plans Book §& 00,

| nume

l’ CitySiataTip
| Samd T MONTEREY DOMES

SCIENTIFIC and ELECTRONIC
DEVICES ——+—

Flease semd my 100 page copy of Moalsrey Dames

l Cauleg & Plans Boeok Enclossd is $6.00.

N-#---H-h“-—.-h-h;ﬂ—.

} o am sl

l
15500, Thank You. I
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1760 Chicsgo Ave., Dept. M0-5
. RuenideColtopl ]

~AMAZING ~~

PHASER shockowave and swsble FORCE FIELD geners-
hore. LASERS lor weapons, cutiing. burning, cloud wriing,
holography and special effects, NUCLEAR panicle accal-
eraiors and ceteciors. PLASMA, |ON, HIGH VOLTAGE,
HIGH FREQUENCY TESLA COILS and LIGHTNING gen-
eraions. TRANSMITTERS and CONTROL devices lor se-
curity, islephones, intrusion detechion, nature bt
PLUS PLUS INFRASONICS, ULTRASONICS, ENEAGY,
CHEMICAL and PERSONAL PROTECTION and SAFETY
DEVICES. SEND $1 for calmlog of plans. kils and comple-
ad #dems 10

INFORMATION UNLIMITED, INC.
P.0. Box 716, Depl. M8
Amberst, N, H. 03031

FREE

SALE
CATALOG

48 pages of bargains

in time for wedding, anniversar
and graduation gifts. Klockit offers
furniture, lamp, music box and clock
kits. Also toy parts, lools and finish-
ed clocks perfect for gift-giving

MNama

Addrass

Cily Siats Jig.______

Dept. PM55
P.O. Box 542
Lake Geneva, WI 53147 &8

i
Call Toll Free 1-800- KLOCKIT (556-25448)
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SYSTEMS
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Turn Logs into
Lumber — And Cash
Portable = Precise
Accurately
culs a log
30" dia. X 16" Iung
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Two greatl toys to make for ¥Yaur youngster
or to 5l at craft shows, Easy to build from
gine using our full-size plans. Just trace, cut
and assembie, Unique, daelightful gifts

The Mew England Rocker (5 26" x 44", The
parts kit contains foam, vinyl, rings, oyes,
buttons & tacks. Wood, ‘abric & fringe are
not Includad in Kit.

Plan-338—%9.00 Pian & Parts Kit—%15.00

Tha Name Train spells out child's name in
3" tall letters, Complete full-size alphabet
Is included. Makes 4 parsonalized gift.

Mame Train Plan-323—%$3.50 Catalog-$1.00
MY . Hesidants please add sales tax to order

A.FIM R PRODUCTS
445, E . I

Box
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rical beochure. 1800} 458-3474, n PA (B14) S44-8700
Canada (416) T65-3601

A.C. Technology Inc., Box 1971, Altoona, PA 16603
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machines
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| DRIVEWAY TO SPEEDWAY
| (Continued from page 227)

American president, may have tipped
the scales.

Renault also admits to an interest in
Indy, but officials of the French compa-
ny say there won't be a Renault at Indy
until the yellow, white and black cars
have won the Formula One world cham-

| pionship. For the time being, American

Harley Cluxton is working on a back-
burner project to adapt for Indy the
Renault turbo V& engines he ran in his
Mirage endurance racing cars at Le-
Mans in the late "70s,

Enzo Ferrari recently told a visiting
American journalist that he was inter-
ested in racing at Indy, but he gave no
timetable or other details.

The Callaway HH V8, discussed in
PM (Is This The Next Great Indy En-
gine?, page 184, May "84) a year ago is
no closer to being fitted to a race car
than it was then. The problem is money.

Callaway, who makes some of the
best aftermarket turbocharger and hop-
up kits available, has been unable to
find the kind of sponsorship needed to
complete final development of his dyno-
tested racing engine.

And then there are the Japanese.
There have been published rumoers that
Toyota is gquietly preparing an Indy
engine. But Dan Gurney races Indy cars
and serves as Toyota's main racing man
in North America. Gumey's engine
man, John Caldwell, who is preparing a
turbocharged four-cylinder Toyota for
road racing, says he doesn't know any-
thing about a Toyota Indy engine.

5till, Toyota has the capability to
produce such an engine, as do Honda
and Nissan. American Don Devendorf,
a longtime Datsun racer, recently won a
contract from Nissan to develop the
company’s VB turbo for worldwide rac-
ing applications. The first will be a
prototype road racer for the North
American Camel GT series. But much

of the basic technology could be applied
to Indy. Perhaps Indy will be the site
where the best of America, Europe and
Japan will meet.

1
| Huldumud:-blnckv&hsrefum
| ing over 800 hp thanis to liberal |
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Appreciate your fine
clocks more by leaming
to repair and

maintain them yourself.

BY KEVIN K. JONES

all have clocks in our homes,

from the ormate grandfather, to

the mantle clock over the fireplace and

the everyday kitchen clock. They usual-

ly work so well, we really don't think

about maintaining them until they be-
gin to malfunction.

Most repairs and clock maintenance
can be done by anyone with reasonably
good hand skills and a few tools. For the
repairs and maintenance covered here,
you'll need the following tools: straight
blade and Phillips screwdrivers; set of
jeweler's screwdrivers; regular and
needlenose pliers; tweezers; clock oiler
(see your clock dealer or supply house);
pencil and paper.

To give yourself the best chance for
success, set aside enough undistracted
time to do the job right. Prepare a clean,
well-lighted workplace with plenty of
elbow room. Make the most accurate
sketches you can of parts location and
put all small parts aside where they
won't be knocked onto the floor.

Grandfather clock

Grandfather clocks are extremely
popular for their handsome appearance
and resonant tones. To work on them,
you'll have to remove the movement:

1. Remove the pendulum and
weights with a paper towel to prevent
leaving fingerprints.

2. Remove the hands by unscrewing
the nut or pulling out the holding pin.
Watch for a small washer. Pull off the
hands with your fingers.

3. Move the clock so you can take off
the back—aither by sliding clips to the
side or by removing screws (see photo
of clock with back removed).

4. Remove the chime rod assembly.

5. Remove the two long knurled
bolts holding the movement to the base,
and the four steel pins positioning the
movement to the dial.

6. Pull the movment out of the case
carefully, lifting the chains out, too.

Lubrication—The basic principles of
lubricating a grandfather clock move-
ment are the same as for all other

POPULAR MECHANICS ® MAY 1585

Hour hand should turn
smoothly without rubbing
the dial, Repair tools |inset)
are from top left: pen and
paper, set of jeweler's screw-
drivers, pliers: bottom left,
clock oiler, straight blade
and Phillips screwdrivers,
tweezers and needle-nose
pliers. A small level also
helps hang clocks straight.

clocks. Any variations for other clocks
will be covered later.

Clock oils have been made for hun-
dreds of years. Lately, synthetic oils are
becoming more popular than mineral-
based types. Chemically, clock oils dif-
fer from motor or sewing machine oil in
that clock oil must be cohesive (stick to
itself), and not flow away from the
bushing and pivot. Motor oil must flow
everywhere, to lubricate everything.
Never lubricate any clock with sewing
machine oil, silicone spray or lubricant
not meant for a clock, and don't owver-oil
the parts. If a clock oiler was not
supplied with your clock, you can get

one at a furniture store or from a clock
parts supplier.

In all clocks, the shaft pivots that
carry gears must be oiled. Two drops
are sufficient. Other parts and their
lubrication points are: four escape-
wheel teeth (one drop), hammer pivots
(two drops), rubbing surfaces on crutch
{one drop), weight pulley shafis (two
drops), and main (largest) wheel shaft
{two drops).

MNever oil: gravity or spring-driven
lever pivots; chains or cables; gear or
pinion teeth; the floating balance (on
mantle and wall clocks).

(Flease turn to page 230
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BE A TIMESAVER
(Comtinuwed from page 225)

You'll notice that some pivots are
obscured by levers or other gears.
These hard to reach peints can be oiled
from between the plates.

After lubricating the movement, re-
place it in the reverse order you re-
moved it. Be sure to pass the chains or
cables through the slot in the support
base. Then replace the chime rod as-
sembly and back.

Adjusting the chimes—In grandfa-
ther clocks, there are usually two rows
of hammers and chime rods. In the
example shown, the left side is for
chiming on the quarter hour, and the
right side strikes the hour. The most
common ailments are: chimes playing
the quarter-after melody when it's actu-
ally quarter to the hour; the strike
spunding at the wrong time; and the
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chimes either sounding buzzy or not
sounding at all.

Most modern grandfather clocks
have a mechanism that self-corrects
quarter-hour chimes. To orient the
hands on such clocks, place the chime
and strike weights on their appropriate
hooks, and put the minute hand on its
arbor., Tum the hand slowly until the
clock chimes. continuing until it strikes
the hour, counting the number of times
it strikes. Now, remove the minute hand
and push the hour hand on the arbor
{without rubbing the dial) so it points to
the correct hour. Replace the minute
hand so it points to 12, and finger-
tighten the knurled nut to hold the
hands in place.

On clocks with no self-correction
mechanism, stop the clock, note at
which gquarter-hour the hand should
point according to the chimes, remove
the nut or pin and reposition the hand to

- - e ——
- "

ER CLOC

LUBRICATING THE PARTS

the correct quarter hour. Then wait
until the appropriate time of day, and
restart the clock.

If the hour strike is off, stop the clock,
move the hour hand to the hour it
strikes and again restart the clock when
time catches up.

Chime buzzing or missing also are an
easy fix. Grip the bottom of the hammer
rod with needlenose pliers and bend the
rod with your fingers so the hammer
striking surface is no more than Vs in.
away from the chime rod. You can use
the same procedure to put the hammer
in line vertically with the chime rod.
This procedurs is used for all clocks
discussed in this article with chime
rods, gongs or bells.

Setting the clock in beatr—When the
clock is in beat, the movement is provid-
ing an equal impulse to the pendulum
on every tick. This keeps the clock

(Flease tumn to page 232)
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REMOVING THE MOVEMENT

After you remove the pendulum, weights and clock hands, take off
the back as shown so the movement can be removed. Next, unscrew
the chime rod assembly. Then, unfasten the two movement bolts
and four dial pins. Last, take out the movement. Chime rods and
hammers on left play the Westminster chime tune.
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The lubrication points are shown above: 1] gear shaft pivots; 2) four
escape-wheel teeth; 3] hammer pivots: 4] rubbing surfaces on
crutch; 5] weight pulley shafts; &) maln [largest) wheel shaft. After
many years, a professional may have to repair wormn pivots and
bushings. Yearly olling keeps clock In shape.

FASTER
;D
REGULATING

THE CLOCK

Set the beat adjuster knob
[left] to provide an even thok-
tock which Keeps the clock
running. The beat adjuster is
held in the crutch slot. The
pendulum hangs at the end of
¢ the adjuster. When regulating
| the cock [above). turn the
knurled nut on the pendulum
bob counterclockwise to show

Y it. To speed the cdock, you
A | should turn the nut clockowise.

A
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WORTH WRITING FO

LOOKING FOR IDEAS ON AUTO CARE, HOME IMPROVEMENTS, HOBBIES &
MORE? CHECK THESE LISTINGS. THEN USE THE COUPOM BELOW.

974 MASTER KEYS TO CAR CARE

38 areas of Car Care are compiled in 13 individual folders. Each folder

has step-by-step instructions combined with easy-to-follow ilustrations

and dlaggams. Convenlently fits in glove compartmant. From

POPULAR MECHANICS. $4.95

975 AUTOMOTIVE TOOL SPECIALS

Harbor Freight Salva%a's newest brochure offers values in brand name

tools for automotive, home and shop use. Includes quality hand toois,

wood and metal working machinery, socket sets, pnaumalic and power

tools, hydraulic equipment. Free

976 LUBE TIPS

An informative 32-page booklet from the Shaler Company provides

information and tips about problems, performance and lubrication of

today's automobile. Also includes product information. Free

877 THE LUXURY OF NO WAX FLOOR TILES

Armistrong's finest no-wax floor Bles are shown in the new Glazecrafi

color brochure. They combine look of real glazed quarry tile with prac-

ticality of vinyl tile. Mix and match crealing custom floor and wall

designs, Free

978 CAR RESTORER'S BIBLE

The Eastwood Company's 7O-page Spring 1985 catalog contains

&vﬂnrthi_n? for antique and specialty car restoration. Also includes new

tech article on pinstriping lechnigues. Free

879 CAR COLLECTOR'S CATALOG

32-page catalog from Kanter Auto Producls containg every car resto-

ration need. Everything from carpet to upholstery . . . tires to shock

absorbers. Pans for all models 1935-1980. Free

880 THE THRILLING BRONCO RIDE

36 fact-filled pages on Ford's sporty, bast-selling 4-wheel-drive trucks.

Contains full spacifications including weight, transmissions, color avail-

ability, towin naﬁua and maore, Frea

981 SLIM AND THI

Inertia Dynamic's 18-page, full-color brochure introduces the Lean

Machine. This one-piece exercising unil allows choice of 45 exercises

for tolal body conditioning. Suggested exercise regime is illustrated

showing how to build up specific areas or slim down. Free

982 TAKE A HIKE!

24 pg.?es colorfully illustrate Camp Trails 1985 catalog highlighting a full

line of backpacking equipment. Included are a variety of infermal and

exlernal packs, solt and day packs, and luggage. 50¢

983 Lawn MOWbiIlity

Fuil-color, 4-page brochure features Zero Turning Aadius riding mow-

ers with 307 or 427 cuts from Dixon Industries, Dixon ZTH riding

mower maneuvers easily around trees, shrubs and other obstacles that

slow down riding mowers and add to cutting time. Free

984 FUN-FILLED CATALOG

Mew 1885, 86-page calalog of 1800 hard 1o get novelties, jokes, tricks,

outdoor itams, hobbles, sports, science, electronics, models, gadgets

and mora. From Johnson Smith Co. 25¢

985 WONDERFUL WOOD FINISHES

8-page, 4-color booklet from Watco-Dennis shows how 1o create pro-

tessional linishes the first time with all types of wood. Watco Danish Gil

seals, primes, finishes, hardens, protects, beautifies and penetrates . . .

in one application. Mo pre-staining needed. Free

886 HOUSEHOLD INVENTORY RECORD

Handy folder from Allstate Insurance provides a room-by-room inven-

tory record for your personal property. Includes tips on identifying lost or

Elnian property and a place to record where important papers are kept.
rea

987 DISCOVER THE WORLD OF MODELS

Model Expo's detailed 116-page, color catalog features historic replicas
of true-to-scale ships, cars and planes. Also included are tools and
accessorias and finished models, Perfect for the beginner or advanced
hobbyist. $3.00

988 KNIFE KNOW-HOW

All new 16-page, informative booklet from Buck Knives shows how to
sharpen a knife, field-dress a deer, skinfillet fish. Also includes safety
techniques and much more, Free

989 PERHAPS A PICKUP

4-color brochure from Ford Division presenis complete descriptive
infarmation on the Ford F-Series full-size pickup trucks, the world's
largest-seling pickup trucks. Over 20 pages. Frea

990 DO-IT-YOURSELF WITH VIDED

The 4-page “Greenleaf Selection” catalog offers pre-recorded videos
far the do-it-yourselfer. Topics include automolive, woodworking,
plumbing, painting, yard work and much more. Available for VHS and
Beta systams. Fres

931 FAMILY SHOWCASE

Beautitul cak cabinet with a sliding Flass door will complement your
recreation or dining room. ldeal for améljy memorabilia, hies and
china. Complete, illustrated plans from POPULAR MECHANICS Plans
Library. $4.95

992 NEW WAY TO REMEMBER

A unique approach to memory improvement is provided by this easy-
lo-read, easy-to-apply book entitled INSTANT MEMORY. Uses natural
ability of your mind 10 recall . . . no word assoclation. Free

983 LET'S GO KARTING

Color brochures from K & P Manufacturing feature their “fun” and “rac-
ing” kar line. Information on the spornt of karting along with a sticker.
Factory direct discount prices from one of the oldest kart manufacturars
in the L.S. $1.00

994 PORTABLE POWER TOOLS

64-page, color catalog from Makita USA provides information on their

full line of high quality portable electric power lools. Complete with

aFvailabla accessories, practical applications and suggested retail price.
ree

895 RUST BUSTER

ULTRAMATE 2800 is a rust prevantive oil for protecting and lubricating

metal. Helps free rusted parts and protects against salt water corrosion.

j'!gm:hmcal data sheel and 1 oz, trial sample from Maurer-Shumaker.
@

996 HI-TECH INSULATING GLASS

PPG's 8-page, 4-color brochure illustrates the new Intelligant Window

and explains how it can save energy. Designed 1o retain heat in winter,

;:anam solar energy in summer for year around energy conservation.
ree

997 UNCOMMON CATALOG

Exmlm%“c]ala!ng features the world's first hand-heid electronic phone
dialer, Other popular items include authentic replicas of famous design-
er walches, European massager, homea axercise eguipment and much
more. $1.00

Popular Mechanics 585
Box 1718, Sandusky, Ohlo 44870

Plaase si (hal [ retang the nems chiscaed Bl

This Coupon Expires July 31, 1985
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the offer. Each company mails the material directly. Your arder will be on its way to you within 90 days.
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BE A TIMESAVER
{Cantinued from page 230)

running, and as efficiently as possible.
Remove the weights, tum the clock
around near its final resting spot and
lzave room to get your hand into the
back of the case.

To set the beat, first place the middle,
or time-keeping, weight on its hook,
and use a small level to make sure the
clock is level on the floor, horizontally
and vertically. If it's not, simply adjust
the feet or shim under the case COIMETS.

Most modern grandfather clocks
have a beat adjuster thumbscrew as
shown in the photo. On older clocks, the
crutch slips on its shaft, allowing you to
perform the same function.

Attach the pendulum and tap it side-
ways to start the clock. If it is in beat the
ticks and tocks will be evenly spaced. If
it is out of beat, and your clock has a
beat adjuster, simply turn the thumb-
screw one way or the other until the
clock is in beat.

Most older clocks don't have a beat
adjuster. You have to use your finger to
move the crutch. As you listen to the
ticks and tocks, imagine a line vertically
through the center of the case. Notice
on which side each sound falls. Then,
gently move the crutch in small
amounts until the ticks and tocks are of
equal duration. Finally, remove the pen-
dulum and weight, replace tha back of
the case, and move the clock to its
permanent home and level it. Replace
all weights and the pendulum, and set it
s0 it runs.

Regulating the clock—To slow the
clock, turn the knurled nut on the bot-
tom of the pendulum bob counterclock-

T g

When working with wall or mantle clocks without beat adjusters, A
bend the crutch as shown to get the clock in beat. Hold the clock

upright and level when you make this adjustment.
crutch until you hear an even tick-tock. If your clock has a floating

balance, the beat was set at the factory.
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wise. This lengthens the pendulum. To
speed the clock, tum the nut clockwise,
shortening the pendulum.

Mantle and wall clocks

Although smaller, many mantle and
wall clocks have the same type of move-
ments as grandfather clocks. While
most are spring-driven instead of
weight-driven, the repair and mainte-
nance procedures for these types of
clocks are essentially the same.

To remove the movement:

1. Remove the weights or wind the
mainspring until it clears the case with
room Lo spare.

2. Remove the hand nut or holding
pin, and pull off the hands.

3. Remove the pendulum.

4. Lay down the case and remove the
back. Then, remove the screws holding
the movement to the case,

5. Lift the movement out of the case
(remove the chime rods or spiral gong
only if necessary in order to get at the
moverment).

Lubrication—0il the movement ac-
cording to the instructions for grandfa-
ther clocks. The one exception is the
floating balance escapement part which
controls the speed and regularity of a
clock. This shouldn't be oiled. Its main-
tenance is coverad further in the Regu-
lating the clock section. After lubricat-
ing, return the movement to the case
and replace the hands and back. To
adjust the chimes, again, follow the
instructions for grandfather clocks.

Setting the clock in beat—Mantle and
wall clocks with pendulums don't have
beat adjusters. But setting the clock in
beat is the same, in many respects, as
with grandfather clocks. Read through

REGULATING THE CLOCK

balance
bend the

those instructions. Then, place the clock
on the mantle or wall and make sure it
is level. Attach the pendulum and start
the clock.

If the clock is out of beat, put your
fingers into the back and gently bend
the crutch until you hear an even tick-
tock. If your clock has a floating bal-
ance, the beat was set at the factory.
This type of escapement is less sensi-
tive to being out-of-level than the pen-
dulum-type clocks.

Regulating the clock—As with all
pendulums, turn the nut on the bottom
counterciockwise to slow it, and clock-
wise to speed it. Many mantle clocks
have a small arbor located at the 12 on
the dial, with an S (slower) and an F
{faster) on either side. Using the small
end of your winding key, turn the arbor
as needed.

Many modern clocks have a floating
balance escapement. A coiled spring on
the top of the balance wheel keeps it
flpating, so that the only friction is on
the small-diameter, tightly drawn wire
that goes through the balance shaft and
jewels.

To regulate this type of escapement,
gently place your finger under the bal-
ance and hold it still. Then, use your
tweezers to move the adjusting tab
toward the “+" mark to speed the
clock, or toward “"—"" to slow it.
Electric clocks

These clocks are all around us—in
stoves, alarm clocks and kitchen clocks.
They are not made or priced to be
repaired, but here are some checks you
can make on a malfunctioning clock to
soe if a simple adjustment might be all
that is reguired.

WALL AND MANTLE CLOCKS

t (part which controls speed and

ESCAPEmeEn

of a clock) doesn't utilize a pendulum. The movement
often is spring-driven so it can be put
Mﬂ:ﬂﬂrmmﬂngumwmmmmn it. Then use

In a small case. To regulate,

to mowve the adjusting tab to + or —,
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ELECTRIC CLOCK

LUBRICATING THE GEARS
If the motor Is riveted to the movement of
plvots through the plates [arrows). This

movement, from an ordinary kitchen cock,
has all-metal gears. such clocks have

plastic or fiber compaosition gears that wear
out much sooner than do metal gears.

BATTERY CLOCK

O
Q
T

REMOVING THE MOVEMENT

As you disassemble your battery-powered
clock, lay out the parts in the order that
they're removed. The large rubber washer
not only separates the dial and the mowe-
ment, it also damps the sound
Replacement movements are avallable wilh
or without a second hand.

POPULAR MECHANICS ® AAAY 1985

With the clock unplugged, inspect the
wiring to make certain that a wire didn't
break or burn through. If thers is a
damaged wire, splice the bad spot and
wrap it with electrician’s tape.

If the clock makes a grinding noise,
chances are good that the gear teeth are
badly worn, and the entire movment
must be replaced. If, however, you
would like to try oiling the gear train,
here's how:

Remove the movement by popping
off the plastic cover. Pull off the hands,
then remove the screws that fasten the
movement to the case. The motor, a
sealed unit, is either held to the move-
ment by screws or by rivets. If the
motor is held by screws, remove them
and oil the gear pivots as described
earlier. If the motor is riveted to the
movement, oil the pivots through the
plates. Reattach the motor if necessary
and return the movement to the case in
the reverse order of procedures you
used to take it out.

Battery clocks

Commercial battery-powered clocks
are extremely low in price and just not
worth repairing. In fact, these types of
clocks are made to be discarded when
they break down.

Battery-powered clock movements
are extremely popular, however. be-
cause of their versatility. They can be
used in any number of decorative cases
and often are included in clock kits. If a
battery-powered clock breaks downm,
you may want to replace the movemaent.
Be sure to check the battery first.

If it's not the battery, here's the
proper procedure:

Removal and replacement—To take
out the movement, remove the cover
and pull the hands off with your finger-
nails. Next, remove the nut and wash-
ers holding the movement to the dial.

To get a new movement, take the
worm-out unit and hands to a hobby
shop, or order one from a mail order
source. When ordering, be sure to get a
movement and hands the same size as
the originals. All of the other hardware
will be supplied.

Install the new movement in the
reverse order that you removed the old
cne, add a fresh battery and the clock
should work.

Adjusting the chimes. Some battery-
powered clocks have chimes just like
those in mechanical clocks. The proce-
dure for adjusting the chimes on these
clocks is the same as for mantle, wall
and grandfather clocks.

Regulating the clock—Battery move-
ments are regulated at the factory.
However, an adjustment is provided on
the back of the movement. Simply use a
small screwdriver that fits the slot, and
tum to "'+ to speed up and to "—" to
slow down the clock movement. PM

Don’t Buy a
BIGTILLER..
For a Snmll Job!

Buy a Mant!s!

If your garden is an acre or less, buy a
Mantis (and hire somebody to plow
your garden once a year).

Big tillers weigh almost 300 Ibs.
Mantis weighs just 20 |bs. (women and
older gardeners love it)|

Simply turning a 300 Ib. tiller in a
backyard garden is a challenge.
Mantis starts with a flick of the wrist...
turns on a dime...and weeds between
narrow rows and along fence lines.

Muost big tillers were designead to just
till. Mantis was designed from the
baginning for a variety of useful at-
tachments. Tiller. Cultivator. Furrower.
Edger. Lawn Aerator. Lawn De-
Thatcher. Hedge Trimmar.

Best of all, Mantis costs a fraction
of what you'll pay for a big tiller.

3-Week In-Your-G arden Trial!

Mantis has a Lifetime Warranfy on
the tines (if they ever break, we'll
replace them). A Lifetime Raplace-
mant agreement on the engine. And a
3-Weak In-Your-Garden Trial (if you
don't like it, we'll take it back and give
you a full refund).

Owr big tiler takes care of the initial
tilling, but i Is useless for cultivating

EARLY ORDER BONUS
MAIL THIS COUPON TODAY!

e s
1458 County Line Rd, Dept. 886
Huntingdon Valley, PA 19006

OPlease sand more information on the Mantis
Tiller/Cultivator . . . and your 3-Week Triall
Name |
Address i
State Zip I
10985 M'IIE‘-_I




BETTER MECHANIC

THAN A PRO

vﬂu can do many jobs as well as a
professional auto mechanic, maybe
better, and the more complex the car
the more this may be true. ““Aw, you're
kidding,” you say. Well, we're not
matching you up against those mechan-
ics who have given up lunch hours,
evenings and weekends to learn all the
changes in the new cars. We're talking
about the other mechanics.

Sure, the independent professional
auto mechanic can do all the routine
stuff, but so can you. And if you've been
doing it a while, you're probably every
bit as good. He may be faster, but
because you take a little longer, you
may end up with better work.

However, beyond the routine jobs,
many of the men who call themselves
professional auto mechanics are in deep
trouble. Not only haven't they kept up,
but their very nature makes it almost
impossible to do so.

In the past, an auto mechanic has
learmed by doing. When something new
came out, he went to a training session.
A day or two was spent actually taking a
component apart and putting it back
together. He didn’t learn the job from a
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By learning the manuals,
you'll be the expert on the
car you own and drive.

BY PETE WAKREN

N N
atone) %::1}. Uonten
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Ford EEC Nl computer trouble codes can be
read with a simple vacuum gauge hookup.

book. He may even be looking at this
page and laughing. remembering the
bewildered Saturday mechanic who
brought him parts in a carton.

Learning only by doing isn‘t realistic
on the complex new car systems. A
computer may look the same from year
to year, but the workings will change
completely.

If you've leamed how to do jobs on
your car and home by reading Popular
Mechanics, you've got a key advantage
over many professionals: the ability to
learn how to do things by reading.

What's more important, the new alac-
tronic systems have few things to take
apart and fix. If a component is bad, it's
generally replaced, not repaired.

Of course, the big job is finding out
what part is bad—that requires reading
service manual procedures. It used to
be difficult for a Saturday mechanic to
get the manuals, but no more. All the
major car manufacturers make them
available (see list following article).

On newer models, the car itself may
be able to tell you what's ailing. All of
the computer systems have some form
of on-board diagnostics, to provide trou-
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ble codes and in many cases, additional
information. On General Motors cars
with Computer Command Control, you
can trigger the diagnostic circuit with a
paper clip inserted into an under-dash-
board plug. This triggers the dash-
board’s Check Engine light to flash out
trouble codes.

On Chrysler fuel-injected cars, turn
the ignition switch on and off very
quickly three times. and the dashboard

der $60, electronic cruise control tes-
ters are under $50. At the rate on-board
diagnostic systems are being upgraded,
howewver, you may soon need little or
nothing additional.

Cadillac is the pioneer in this regard, |

and for several years has had a comput-
er system that allows you to check all
sensors and switches from the driver's
seat. Push the orF and warsmer buttons
on the automatic temperature control to
trigger the diagnostic mode. Then you

Finish Wood
Like An Expert!

WATCO

FHill the Best

DANISH OIL

WOOD FINISH

One easy application primes, seals,

press dashboard buttons to call up
trouble codes on the digital tempera-
ture readout. The computer even oper-
ates underhood switches, relays, valves
and motors,

The checkouts can be somewhat
complex to make, but look at it this way:
¥You have one car that isn't going to
change in the seven years you have it
(average term of first ownership). You

hardens, protects, baautifies|

With Watco 1 u just WET-WAIT-
WIPE, and you have an elegant, ex-
tremely durable finish that would
please the most critical professional.

Watco penetrates daagg
creates a tough finish INSI the
wood — makes wood up to 25 percent
harder. Can't chip, peel or waar away
like a surface coating. Stains,
scratches or minor burns usually are
spot repairable.

ng “front-
service,” for repairs from the driver's seat,
light will pulse out the trouble codes.

On Ford products with Electronic
Engine Control (EEC) 111, tee a vacuum
gauge into a hose from an air pump
circuit solencid, then apply vacuum to
the vent neck of the barometric/mani-
fold pressure sensor with a manual
vacuum pump. The engine will go into a
diagnostic mode and produce trouble
codes you read by counting pulses on
the vacuum gauge needle.

On Fords with EEC IV, hook up an
analog (needle-and-dial) volumeter to a
six-terminal plug and a jumper wire
from a terminal on the plug to a self-test
connector. Turn on the ignition and an
engine-off test begins, Follow a second
procedure for an engine-running test.
In each case the voltmeter needle will
pulse to indicate trouble codes.

You may have heard that the trouble
codes often do not pinpoint a problem,
but refer you to a “diagnostic tree,”
which is a step-by-step procedure for
tracing the problem. The tree uses
ordinary meters.

One key test on the GM computer can
be made with the dwell scale on an
analog tach-dwellmeter.

wlmﬂgﬁ

Test equipment

It's true that you may be able to save
time on today's cars if you have more
sophisticated test equipment. One ex-
ample is the computerized testers used
for diagnosis of the GM Computer Com-
mand control. At $200 to $300, it's not
a small purchase, but it does cover all
GM computers except Cadillac, and the
manufacturer updates it pericdically
with a low-cost program chip. If it saves
you one trip to the dealer, it can pay for
itself the first time.

Other testers are even less expen-
sive. Electronic ignition testers are un-

POPULAR MECHANICS ® AAAY [9HS

only need one set of service manuals.
You don't get different models mixed
up. Your test equipment doesn't need
updating until you buy a new car.
You may run into a problem where
you have no choice but to go to the
dealer. However, if you dewvelop the
expertise on your car, it won't be often.
It's also true that dealer mechanics
work primarily on late-models. When
your car develops trouble at the age of
six or seven, a lot of dealer mechanics

[mm—————————— e m——

WATCO DENMIS CORPORATION
1756 - 22nd St., Dept, PM-55
Santa Monica, California 0404

[ Send Frea booklet “How to Beautifully
Finish Wood."

Mama

Strasel

City

Stata —

Cadillac :Elf-dlamnlﬂt tem is ©
through aic controls, dlsp’!ﬁ:y: trouble codes.

have forgotten much of what they
learned years back.

What about special tools? The truth is
that dealers resent buying these as
much as anyone, and there's a lot of
pressure on the factories to reduce
special tool requirements. Where a
commeon job requires a special tool, you
may find auto parts stores carrying
independent versions at modest prices.
Many expensive tools, such as strut
spring compressors, can be rented.

One of the things a dealer mechanic
{and some independent mechanics) can
do is pull a part and substitute a new
one 1o see if it cures a problem. A bit of
trial and error is undoubtedly useful,
but it may lead to some diagnostic
sloppiness. It also may lead to a tenden-
cy to leave new parts in place even if
they didnt cure the problem, and just
charge the customer for the part (at list

(Please turn o page 236) |

The Quality
Alternative

to High-Cost

Inflatable Boats!

o e >,
ot

New PVC Polymer hull matenal and robot-
zed manutaciuring process now make
possibée o produce high-quality inflatable
sportboats al dramatically lower costs!

& hokss & aclts (MOO0IBS | & 10 hg onging capacity
® R 24 nhaed & nchaoes windshaeld, e,
Ao, DS ST [T

FREE COLOR CATALOG!
Write: Sea Eagle, Depl. PMS558,
PO Box 944, Smithiown, NY 11787

Or I:eleurnne 516-724-8900
AM-2:30 PM, Monday-Friday. EST
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JUNGLE GYM PLANS | | Hearing Loss ™™

Is Not A Sign
Of Old Age.

Chicago, [ll—A free offer of special in-
= - = terest to those who hear but do not un-
e aesind Gym et provdes hours | | derstand words has been announced by

ages. Set has 6 5 A1, playfort, monkeybars, Beltone. A non-operating model of the
by Step pians. clear dagame. mstroctone | | smallest Beltone aid of its kind will be
Nt Rk i - given absolutely free to anyone who
SEND $5.95 to: "‘E.rj ﬂm% JW Mayin. sends for this free mnt!el now.
Send for this model, it will show you
— | how tiny hearing help can be. It is not
T ; ; a real hearing aid and it's yours to keep
Storage Shed For Less Than 968000 || free. The actual aid weighs less than an
eighth of an ounce, and it fits completely
into the ear canal.
These models are free, so we suggest
you write for yours now, Again, we re-
| peat, there is no cost, and certainly no

obligation. All hearing problems are not

Py O ahkq andﬁome cannot be helped by a

. infermation rachure | | heqring aid but many can. So, send for

fé?é'ﬁgg‘: :ﬂ'ﬂ? me. | your free model now. Thousands have
South Burlington, V1. 05401 | already been mailed, so be sure to write

| today to Dept. 4251, Beltone Electronics,
4201 W. Victoria St., Chicago, 1L 60646.
_foer not valid in Califorma.

$1,000°S WEEKLY

Home Business Directory
Exciting Free Details. Write:
Box 2019-PM
New York, NY 10163

BASEMENT T

FLUSHES UP To Sewer or

Mo Digging Up Fleors—Installs Easy,
Write McPherson, Inc.,

Box 15133  Tampa, Florida

WOMFFING AEPLICA MOTELE  twif
OF HISTOMC FIREARRES 100

T YEMEL Lot
e ||||.-~||||r-1 ||| i )
s

{3
POLL LA O
CAT R O

Bulldozer«Loader<Backhoe
v MAGNATRAC. Kit! /]

® NEW ENGINE

18 hp Twan Cylinddsr | Industoal |
@ NEW POWER

A5 bs. Maocrmaem Pull at Dirawibhar
® NEW LOADER

Lifts 760 M. Rases to 75 1

® NEW BACKHOE
Digs down B fr.. Losds trucks 5o 7 ft

Send NOW for Details!
CATALDG = showing Magnatrac Kit
construgbom and uses. . 51.00
PLANS = fod buiiding |M.pg:|.51_r._tr
Team local materiaks... . 57.00
STRUCK-KIT. Depr: PMES

Cedarbwrg, Wisconsin 53012
. ___ 5 5 B 7 |

Build it, Drive it ...and SAVE §§
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BE A BETTER MECHANIC
{Continued from page 235)

price) and labor. Even if you use this
technicque, you won't pay for labor and
often will pay far less for the part.

Although the new car generally is
parceived as more complex, there are
many areas that continue to be straight-
forward, such as struts, hoses, belts and
gaskets. Do the job yourself and you'll
be able to save a bundle on labor and a
chunk on parts.

The new cars also display some engi-
neering-for-service. Virtually all dash-
boards are front-service, which means
you can change bulbs, gauges, switches
and control panels from the driver's
seat, using nothing more than screw-
drivers and small wrenches.

Some cars, particularly GM models,
have easy-to-service heaters, 5o this can
be a new addition to the Saturday
mechanic’'s reapertoire.

As a Saturday mechanic, you'll have
to do a lot of reading 1o learn new
systems and about useful new tools and
testers. However, you'll be the ultimate
specialist—one make, model and year
to fix. ™

SERVICE MANUALS

B American Motors service manuals: Myrad Co.,
Customer Sarvice, B835 Genaral Dr.. Plymouth.
Mich. 48170. Bullstins available in late 1985,

B Chrysler sarvice manuals: Dyment Distribution
Sarvice, 21026 Progress Dr, Strongeville, Ohio
44136, Chrysher service bulletins: Must be request-
ed by specific number, See your dealer to deter-
mine which bullatin covers your specific problem.
Free from Owner Relations, Chrysler Carp., P.O.
Box 1718, Detroit. Mich. 48288,

B Datsun/Missan service manuals: Pendant Indus-
tries, P.0). Box 387, Harbor City, Calif. 80710

B Ford service manuals: Helm Inc., P.0O. Box 071580,
Destroit, Mich. 48207. Ford bullstins (on any service
fix that costs more than abowt $150 at average
daaler prices) are free from Ford Customer Infor-
mation Systom, P.O. Box 85427, Atlanta, Ga
30347, or call BOO-241-3673

B General Motors service bulletins: Call 800-551-
4123 or write for bolletin order form, which
provides option of ordering individual bulltins
from index or annual subsenption. Specify make of
car, to GM Product Service Publications. P.O. Box
8011 North End Station, Detroit, Mich, 48202

B GM Diagnosis and Repair manaal: Somrmehat gen-
eral pictorial diagnosis and service mamnual on lave-
maedel GM cars, from GM D&R Manual Headguar-
tars, Advartising and Promotion Dept., 201 King of
Prussia Rd., Radnor, Pa. 19089, Send money ordar
for $18.70 (520,78 for Pa. residents).

B General Motors Divisions

Buick service manuals: Tuar Co., P.O. Box 354,
Flint, Mich. 48501

Cadillac service manuals: Helm Inc., PO, Box
3617, Highland Park, Mich 48203,

Chevrolet service manuals: Helm Ine., P.O. Box
7130, Dweorols, Mich. 48207

GMC service manuals: Adistra Corp., 2020 Bel-
laire, Royal Oak, Mich. 48067

Pontiac service manuals: Helm Inc., PO Box
3518, Highland Park, Mich. 48203

Oldsmiobile sarvice manuals: Lansing Lithogra-
phers, P.0. Box 14067, Lansing, Mich. 48901,

B Honda service manuals; Order from dealer. Sup-
plies limited

B Mards service manuals: Order from dealer

B Toyota service manueals: Allied Graphics, 750 West
Victoria 5., Compton, Cakif. 80220, or call 213-
635-2621.

B Volkswagen: Order from desler or Robert Bentloy
Inc.. 678 Massachusetts Ave., Cambridge, Mass.
02139

B Additional guide: Book of 500 bullsting covering
1980-83 domestic models, indexed by symptoms.
From Motor Publications. Call 800-228-2028 (ext
B4), in Mebraska 800-642-8300 [ext. G4}
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‘Mark V
Planer
Attachment

| Just when you think you've seen every
| possible accessory for your Shopsmith
iMurk V, another one appears. This
Itil:l:m. it's a $6989 manual-feed planer

auadmwm&mcanheupgrad&dwnha
| power feed for ancther $200. You can

also buy a power stand for $200 that
| allows the planer to operate indepen-
| dently of the Mark V.

A professional planer for homeown-

| ers does only two jobs: It planes the
| surface of a workpiece smooth and flat,
|and cuts any number of boards to
j:ma-:isal'f the same thickness. The plan-
.erattachmant for the Shopsmith Mark
| V does this exceptionally well, as you
| ean adjust both the speed of the planing
| knives and the rate of feed to suit hard
| or soft woods.

1 gave my planer attachment the
|u1timatetam—-lsnmmma2x?in..
| extra-hard piece of rough-sawn hickory.
| Then, I planed some 1 x 8-in. white pine
| boards to /- and Y=in. thicknesses to
| make drawer parts, At my lumberyard,
| a piece of 1'/4-in. clear white pine costs
| half as much rough-sawn as finished. A

few passes through the planer not only
doubled its value, but also gave me the
precise size 1 needed.

The scale on the feed side has accu-
rate calibrations to indicate finished
board thicknesses. The depth-of-cut
control lets you shave off as little as
1/128 in. or as much as 3/3Z in. on
softwood boards. The 1Y:-hp, 110-volt
motor handles the optional power feed.
A shop vacuum hooks up easily to your
planer at the sawdust port. After swing-

| ing the port cover aside, the 2'/>-in.-dia.
| vacuum hose plugs right in.

The 72-page Shopsmith manual cov-
| ers every aspect of setting up, maintain-
mgam:lusingﬂm Mark V 12-in. thick-
| ness planer. A wood planing guide

| gives tips for various wood species and
i hardnesses, as well as speed and feed
rates.

The Shopsmith Mark V and its at-
tachments, including the 12-in. surface
planer, are available from Shopsmith

| Inc., 6640 Poe Ave., Dayton, Ohio
45414 —John Gaynor
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THICKMNESS —
ADUJLISTMEMNT
CRANK
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AFETY
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ATTACHMEMNT

FEED
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SHIELD
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SWATCH

MOUNTING CLAMP
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CHAIN

MOLUNTING

N CLAMP

:pedﬂprndumlmd:ﬂwdlm A shop vacuum
problem. Mounting uan'pum right) secure
Sl'lupmﬂ'mmv Spin damp handles snug. then tighten a quarter of a turn.
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This roller support stand will Improve the finith and the accuracy of thickness planing.
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FAMILY SEDANS P

Taurus and Sable bring the new ultra-aerodynamic

look to the full-size family car market.

BY MICHAEL LAMM, West Coast Editor

Hnld the phone! If you're thinking
about buying a mid-sized family
sedan or wagon, don't. Not yet. Ford's
new Taurus and Mercury’s Sable are on
the way, and they are fan-tas-tic!

The twins bow this fall as 1986
models. They'll replace the Fairmont-
derived Ford LTD and Mercury Mar-
quis and will be available as four-door
sedans and wagons (coupes may come
later). Not only will the Taurus/Sable be
less expensive than the LTDVMarquis,
they’'ll be smaller on the outside, bigger
on the inside and more economical. T/S
prices run from $8,200 to $12.,500.

Taurus/Sable styling derives from
Ford's European models and continues
the aero look pioneered by the Mark
VI, Thunderbird, Tempo and Topaz.
The Taurus and Sable look like a slight-
ly pumped up Tempo/Topaz with an
Audi 50005 upper: They have flush
glass, blacked-out pillars, full wrap-

238

around headlamps, roof-cutout doors

. in other words, the works!

The Taurus sedan registers an amaz-
ingly low 0.29 Cd. The base Taurus
carries a Tempo-like slatted grille, but
up-option models have just the blue
Ford emblem floating in an oval on the
car's nose. The Sable comes with a

Sleek Mercury Sable Is Ford's up-to-the-

minute for the LTDVMarquis
serles. Avallable dashboards include stan-

dard or sport analogs, LCD digital.

straight-across parking lamp between
the headlights in place of the grille.

Both nameplates will be built togeth-
er in two plants; Atlanta and Chicago.
When production begins on July 29, the
mechanically identical vehicles will use
modular construction, meaning all ma-
jor components will be subassembled

COMPARATIVE SPECIFICATIONS

DRIVE BASE WHEEL- OVERALL CLE
BASE WHEELS, ARD TOR BAKE LERGTH 'WEIBHT
CAR PRICE ENGIKES HORSEPOWER fin) fin} [y
1988 Ford Taurus/ 18 200* fwelia 105-140 106.0 1884 2,965
Mearcury Sable vE
1985 Ford LTIV 8,874 w4 BE- 185 105.8 196.5 3,000
Mercury Marquis VB, v
1985 GM A-Cars %8284 i g2a12 104.8 1883 2775
[Celebrity, Clora, Wi
Ceantury, 6000)
1985 Chrysler H-Cars 18,788 i 99150 1031 180.3 2,600
(LeBaron, GTS)
1885 Audl 5300085 517.M0 Pcki & 100-140 1088 192.7 2085
*Projected

Data are for base four-door sedans
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5-WHEELING TO INDEPENDENCE!

. 've had more pleasure with my Rascal than
off-line and brought to the main assem- - CALL WOrTS €3N Express! fm out nearty every day visit-

. X g with friends or sicting at some quiet spot
bly point for final mating. OR MAIL reading or soaking up the sun. Its really great.

FOR FREE Chariotte L Raffensberger

Easy-service engine ¢ . BOOKLET Princeton, New lersey

The Taurus and Sable use subframe :
unit construction with front-wheel
drive, and at first only an all-new, 3-
liter, 140-hp VB and four-speed over-
drive automatic transaxle will be avail-

I had a pleasant surprise 1ast week, There was a
knock on the door and in roled a |ittie Rascal,
presented to me by a lifelong friend. | will always
think the RasCcal was sent from Heaven as ve
neeced it For years | ive in aretirement commu-
nity and the Rascal takes me evervwhere | need
o @b | am very pleased and excited with it.

Mary C. Fuller
Dgden, Utah
One Hand Operation—Rear Differential Drive
Send the cou
Rasenld{} the new aluminum electric for your FF:IEEFM:WI
bike that is different and safer. It's so easy Catalog and Special
Offer,or call
to handle, you control on, off, forward, re- TOLL FREE...
verse, speed, and steering with jus! one 1-B00O-MOBILITY

hand! 1-800-882-4548
Use Reseal () indoorsaswellasout- 30 pay Money Back Guarantee
doors. Share your bike ride with the chil- l---------."'-"‘—,:_':"
dren, travel o the store, or take it to your | TaEeRTRIE ) 1) | |
favorite fishing hole. Tame tough terrain and p.,,“ saind ik the FHEE Booklet and |
climb steep hills. Fits in most car trunks. Special Offer in ettect for & limiled time. |
Recharges overnight for pennies.

Mams — I
Medicare Reimbursement Available on doress |
most Models. cay :
The port-injected 3-liter V6 Is an all-new Call toli-free . . , 1-800-MOBILITY (1-800- | === Zn
design that puts out 140 hp at 4,800 rpm. | 662-4548 ) for free 16-Page Color Catalog | ®estemel ) I

able. Later, a 2.5-liter Four with Or mail Coupon today. Electric Mability Corp.. Dept. 1400
#1 Mobility Plaza, Sewell, NJ 08080 |

five-speed manual will come onstream, Sales Representative Inguiries Invited.

m puﬁh.m ”Vl..l.lﬂaﬂh vﬁ uses dlt'Eﬂ e e ™ Y e ——————T_——-—-—-——-l

port injection but is conventional other-

wise. It appears to be easy to service, as Mew Money Making Bosk— 999 Lime Kaown Besingss”
American Dreams Fullilled Now!

does the Four. Ford calculates that, T Bucswes Sicrias: Somminiig Ror Evirynne: B roe Cn o
T e e et Il Throw Away Your Oid Clutch ..

T/S maintenance and servicing will be 5099 Pus t:.i:ﬁa,;q; :1::5(":['@ or Chick Helﬂmﬂ n wrth
around $230. This compares with e A
$1,100 for the first 50,000 miles in a P.0. Box 10386 Gantand, GA 54610 BOLT-ON EXCITEMENT!

comparable 1973 Ford product. ]
SIBREAEGON 18 MtInOEpeRdans: Mac: FFER EXPIRES MAY 31t Comet’s Bolt-On

Pherson struts up front, and two differ- | "Saniy Tuing a0y meta .I. A v K

ent systems in the rear—one for the | Cawpsiesium'i 11 sk i mumaum;m org-A-verter Kit

will make your machine

3G 1795
sedan and another for the wagon. The by i
wagon's rear suspension has upper and ‘i”r'r f:'uﬂl'{'sr :“"I:T’m":' :5‘:
: N 5 % [LimW

lower A-arms and coil springs, like the b L oy Sk Gomnten, AT o iy
front suspensions of sarlier cars. All use L) Teras ordeis dd S tax. Export wirers add

articulated stabilizer bars.

Instrument panels are unique to each

JE mﬂsﬂm Dt 500
nameplate. There are three versions: ﬁcﬁ' BRASS & COPPER

Carmben . Sih Arjotia, Teckd TR2TS
base analog, sport analog and digital. o

SIGNS
ANYONE CAN BE A CRAFTSMAMN
g i TR (o Min Skes
Am:mg ';-h'DEB Impﬂm details that - i JH:I' E m'—[; BEAUTIFUL PRODUCT ‘

Ford's T/S project manager Lew Veraldi @ LOW COST START UP KITS AVAILABLE | and Go-Karts
calls “tremendous trifles” are an easily Signat, 50 High 5t., Suite LLTF, Buffalo, N.Y.. 14203 Available from your Comet Dealer
adjustable roof rack for the wagon, full- | 8ave Ener p
width seat tracks covered in vinyl to | Stop Theft -n;gﬁ %%.E&EE COMET INDUSTRIES 358 NW. °F" St
give rear riders maximum foot room, B Dept. PM5-85 HTE:' Indiana 47374

= 3179666161

amber markings and instructions on all
underhood service items, a rear picnic

tray for the wagon, sunvisors that de- )
ploy from the front and side simulta- | * BREAKPROOF DEAD BOLT LOCK

Please Madl Your Free Literature With Complete Details

neously, and & lot more. These are | ® D0-Il-Yoursell Installation R
aTﬁmel:u well thought out vehicles. : Eﬂ: m’srlrgﬁ..mg?om .
in all, they set a new standard in | g g ring/Air Activated o,
Eﬂlv c;:;lf?r thfh WE ;'fk th%deEmde Aﬂnm Normal Door Operation ~—~L{ | Address
pro ?mt.u 4] A 8 EUno- =
peans and Japanese will have t0 go 10 | o o o e adS ————
r -Id o e W i ate
some lengths to beat them. ™ m:rﬂ"&ﬂn :: I'E:“ ;""'I:'i“ City 5 Ip
POPULAR MECHANICS » MAY | 985 0 BRI B N, e P.0. Bes 547, Mesa, AZ 83201 |
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A jointer-planer

The Belsaw Model 684 is a relatively
naw version of the basic planer-molder
with a logital added function: a jointer
capability. This combination makes
good sense because planing and mold-
ing operations often must be preceded
by jointing.

If you've never used a thickness
planer, you may think that it can
straighten a warped or cupped board. It
won't because the pressure from the
feed roller flattens the board before it
reaches the cutterhead. When the
board is released after the cut. it simply
springs back to its original shape.

A jointer enables you to obtain one
flat surface before planing to a specific
thickness. This jointer handles stock up
to 6': in, wide and can make a '/s-in.-
deep cut. Its cleverly designed tables
swing outboard 1o convert to planing
and molding operations in seconds,

The planer will handle stock up to 8
in. wide and 4'/z in. thick. A 1-hp motor
rotates the cutterhead at 6,000 rpm,
which means 12.000 knife cuis per
minute. This results in smooth cutting

Moldings are cut easily and efficient-
ly by inserting a single cutter in the

ELEVATICN
CRANK

DEFTH-OF-CUT

PLANER-MOLDER
BED

CHHCK-LOCK CLMCK-LOCK

JOINTER

HOOD AND INFEED TABLE |

CHIP CHUTE

head. A variety of 1-in.-wide bits are
available for small profile work, and
heavier pattern knives are used for
cutting large moldings. Single-pass test
cuts in soft wood with both types of
knives produced good results. Bun
when using the larger cutters on hard-
wood, make two passes.

If your interests lie in fine woodwork-
ing, you might well consider buying a
jointer-planer. The unit shown is priced
at $749, plus shipping from Foley-
Belsaw Co., 95014 Field Bldg.. Kansas
Ciry, Mo. 64111. A planer-molder with-
out the jointer costs $549.

—fasario Capotosto

through at rate of 28 ft. per minute. For best
cut, support stock on outfeed side.

Ing cutter

Manufacturer makes a wide variety of mold-

Comprehensive operator’s
The heavy-duty cutters to make |igs and guldes for
|above] are made of 'f«-In.-thick steel.

like cutting wide surface

240

POPULAR MECHANICS & MAY 1985



R ——
HINTS
FROM
READERS

Sanding block

?nucmsandudthaummmnfmh'
efficient and easy-to-make sanding block. |

— = — -

114 X 318 X & 318" WEDGE OF | |
SCRAP OAK FLOORNG |

34 X 3-112 X 51412

CUT 9 X 11 SHEET OF SANDPAPER
IN HALF AND BEND EDNGES TO
FIT IN GROCWVE

This sanding block with a center groove
and wedge-shaped paper retainer is
gasy to use and efficient. Since the
wedge is recessed, you can sand with
the top surface. The extended wedge is
easily removed when you have to re-
place the paper.

—Alexander Hess and John Capotosto

Cleaning brushes

Gun-barrel cleaning brushes with wire
bristles are ideal for cleaning the
threads in nuts and in blind holes. Dip
the brush in solvent, push it in. then
twist it out, bringing grit and grime
with it.—Walter E. Burton

POPULAR MECHANICS & pAAY |585

See the Big A ad on
pages 174 & 175 to
learn about our Big A

“Partners” program.
Now, it's also available
at Big A/AUTOPRO
Parts Stores in Illinois,
Indiana, Ohio, Michi-
gan, Kentucky and
Virginia. Send SASE for
complete listing of Big
A/AUTOPRO Stores in
these states.

Big A/AUTOPRO Listing
PO. Box 1147
Houston, TX 77251

ADD TO YOUR INCOME

Earn @ second income through Popular
Mechanics Classiied. $1.00 booklet
shows you how [0 slar your own business
with Classitied adverising. ($2.00 rebate
with frsl oroer). Populér Mechankcs,
Dept. DM, 224 W. 5Tth 81, New York,
MY 10018,

- - i . S
Mew trom Burrg! 'lqil"li fiberglaes travel trealar snd org:-
nal 13 f. moded, Assembledor kit. 750-15001bs. Ready
o tow. Sleeps 4. Colar Catalog. Send 53 10 Burro,

12776 Co_ Rd. 43, Chaska, MN 55318 passs

FREE MINI-
BIKE PLANS}

=™

FOT LINE

T Nomatu
JET HELICOPTER manusL

LOW - COST DEMGNHE fM MITHODS
# Cartles ose peasoa-pha & Vertha!l take-oli & landing
—— Hnd-mnl- eomtruerion ® Can be [lowy withom
=24 & lcease & Uses bow-oosr Posl
e n:mrlu:ru:u A RUAL

.Ti”i.ﬂm.“lﬂ

ke rafodty-wng bedsdyial
Fully inatieted, Ondy BRO0"
Owifies e corsbraciion
P T —
=AMV § ABOVE BODKE: ONLY IT00  meisnr aov 5dsmed g
FaLi ) BODEE OWLY IXES Sl @0, P -]y

Tia NELECOFTER HOBRTBOOE
Hatizoper  [ilhan.) e
Kit § sccowary iafec |} o FAGE with sty of 117 o mared

PO, Bax 164
Baltimare, MD 21317

FREE
48 pg Catalog

Tl‘.‘ﬂﬂw&ull
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CLASSIFIED

ADVERTISEMENTS

Sophie Gronowice, Classified Sales Managar

Dorothy Nolan, Classified Service Manager

Rate: $6.25 por word payable In advance each insertion. Minimum insertion ten words,
Bold face capitalized words—%1.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.)

The noxt availablo issue to place an advertisemaont in America’s No. 1 Classified Section is JULY. The closing is MAY 3rd.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10019,
Please indicate Heading under which ad is 1o appear. As a consumer sorvice and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advontisers contalning their complets names and streat addresses,

Advertisers using PO, Box number must furmnish complete name and stroet address for our records,

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

ENJOY TRAVEL AND BUSINESS BUCCESS
READ

THE DO'S & DONTS OF ASIA
SEND 510.00 check or monay order 1o: A. E. Rickman, P.O
Box 28118-PM, San Deego, CA 92128 Gabslacton
Guarsniesd Ov Youw Morey Back!l®

tration”, 5$4.00 - “Chansma®, $500. Calaleg lres!
Davenport. Depl. PE. 516 East Lomfa #3, Glendale. CA
91205

SMOKY MOUNTAIN KNIFE WORKS has ovel ong milsan
knives and culleny pems &l wholesale proes. $2.00 gets you
our guani calalog by fred class mail The Knife Catalog. P.O
Box T14PA, Saviervite, TH 37862

MOWER Dech, Trmmer and Tiller Kis Use Your Oid
Engme' Greal Sevings! Catalog 52.00 - Rielundoble. Blacidck
Sarvice, Box 5, Blacksck, Ohio 43004

FREE o calmlog. Tool Line. BT New York Awe.,
Martnsbung, WY, 25400

QUALITY GIFTS for thal hard fo please parson af berrilic
jices. 48 page color catalog $1.00, All Istand Enginaering,
Dept. C-1, 30 Flsebwood Drive, Farmingville, MY, 11738

ATLANTA Georga Complate Atlanta Newspapers Sunday
$6.00, Daily $4.00 PP 5t Denzil, Box 4633, Mansia,
Georgia 0061,

IMPORTS! Catalog-Dascounis! Gifl Beems, Novehes, Spe-
ciaity products. 200 {refundable). Celesironics, PO, Bax
GINST. San Jose, Ca. 951530057,

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS 2,000
titles, af! subjects! Free calalog: Harmiton, Box 15-A, Falls
Villmge, CT 060

DAVING To Alaska? Sove Money, Time, Trouble! Prepae
Yourseif And Vehickes For The Alcan Highway. Wnten By
Long Tirma Norhemars. £5.00 Includes Yukon Road Map. Pal
Publications. Boa 4585, Whilehorse, Yukon Terndory, Y1A
Fai- |

FREE calalog—bookiets, unigue problem-sohing sanvice.
Cusiom How-To, Box 8600, Riverhead, MY 11801

REPAIRING AND REMODELING GUIDE FOR HOME
INTERIORS, ). Raiph Dalzell, Sscond Ediion Revised by
Fredenck Merrifl. (1873) Pravides salutions 1o common repair
and remodeling problems. $21.50 Kneger Publishing Co.,
Inc.. P.O. Box 8542, Melbourne, FL 32802

YOUR VACATION DIARY Mamories &l & glance. Send
$5.05 Kenoo, P.O. Box 24, Aurora, Inckans 4 7001

HOW TO “OUT CON" CONFIDENCE MEN 20 modern
scams explained in detall Educabonal and fun ko read - only
$6.95 SEMD CHECK TODAY to: Subject Summary Ca., Suile
3504, 1904 Woodward Ave.. Bioombald Hills, M| 48013,

REPRESENT yoursell n raffc courl ARomaey expiains
coun process and successhd strategies. 515.00 posipaid.
Aragom Publishing, P.O. Bax 71006, Murray, Utah, B4107

BOOKS Automotive, Aviation, Collectables, History, More.
Videocassanes §1.00. Pelundable. Publshers
Bookshell. Box 313, Coftage Grove, MM 55018

FREE Wild & Eatable Mushrooms. Pictred Booklel Send
$2.50 lor Postage & Handling -  Mushiooms, 1183,
Southbridge, Greenwood, M. 48142

SINGLES CLUB Owganczing Gusde, 100+ papss, Fres
Infarmation. THS, Box 3752, Reston, VA, 22080

NOT for EVERYONME—DMLY the CURIOUS wath an
INQUIRING MIND TAKE NOTICE EGYPTIAN MUMMIFICA-
TION—AT LAST e An and all procedures mads known o
ma ganeral public. Writien by an embalmer of 50 years.
FREE! With your ondar wa wil mclude a synopsis of Modern
Day Embalming’, Send $8.85 plus $1.50, p&h lo: Maite Press,
nc., 201 Morh Pecan, Homersville, MO 63855

CATALOGS

FREE CATALOG - BEST IN THE INDUSTRY
A COMPLETE CAMERA STORE IN A CATALDG
OME of the World's Greal Catalogs. and A is photographic,
Send o Porer's Camera Stom, inc., Box 628, Dept PM,
Cadar Falis, lowa 50613 tor your Free Copy (LS. Qnly]. 112
inbioid size pages Nlled wih 4,000 lema many of tham
exclusive and wery unusual. Plus popylar brand cameras,
lenses, fash, eic. &l discount prices. Huge imventory, last
Senvice, greal packaging. You must sea & to belkeve @ Cirder
your Froea copy todary.
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CATALOG ol unusual fems! 31.000  Siylish-New
Enterprices, P.0D. Box £784, Mewark, N L, 07101

UMIQUE General Gitt Catalog §1.00. Hearfine, Box 34002,
Datrod, MI 25234

SECAET TO MOMNEY SAVING buy imports through Cals-
log over 2400 @i dema. Full color, Guataniesd. 54 00 Credi-
tod to lirsl ordest over 325,00 Peeden Whalesalers, P.O. Box
1081 PM, Basulorl, S.C. 29802-1091

SMALL EMGIMNES, Lawnmower Parts, Troy-Bét Tillers,
Handa Generators. McCulloch Chainsaws, much mare, dis-
courd prices. FREE CATALOG. Small Engne Cay, 2612
Lyndals Soulh, Minneapals, Minneaola 55408,

AUTOMOBILES

GUARANTEED AUTOMOBILE SECURITYE Instails in
menuies. TOC, 304 San Miguel, 5L Chares. MO. 53303

OLD CAR FANS - subscrbe to HEMMINGS WMOTOR
NEWS, world's larges! old car marketplace. Hemmangs has
owar 500 pages of ads each month, crammaed with thousands
of oid carn for sabe-—plus parts, |ierature, resloralion supplies
and more, Dinly $18.75 lor 12 grarl issues. Subacribe to tha
ble’ ol ald car collecion today. Sand ta: Hammings Mobor
News, Dept, 5318, Box 100, Bul'lnlrlqtun. Vermont 05201

SAVE 5% TO 15% On Auto Insurance, Bookiel $1.85
Sotiek, Dapl. AIM, 37 Haynes 5, E. Boston, MA 02128

PREVENT THEFT ol cars stersc. For anti-theft product,
sand car s dash colod, sol's make, thickness m nches and &
hieighl mmd widih plus $14.50 o: William Snadden, P.0. Box
811, Vansoanaer, Washington BESEE

SAVE $100°S EVENM $1.000'B on new car purchases.
Guarareed. FREE bonus. Send 5500 to: Lesa, AL 1, Box 42,
Daibo, MN. 55017

RADIATOR OVERFLOW and BOILOUT due b sutsing in
ooaling sysiem Add BUDS STOPPER io radinior. Sold n pro-
lessional rediator shops. Treatmend kor bwo cars §7.50 plus
%1.50 shippeng, Pumps Plus inc., Box 252, Bloomingdale, M.J.
7403

SAVE THOUSANDS Mew Book Telln Secrsis of Autd
DCetading. Your Own Car & MONEYMAKING OPPORTUME
TIES. 53.95 plus $2.50 5H. Innovative Concepta, P.O. Box
B4757, Schawmburg, IL 601584

MASTER KEYS TO CAR CARE: Siep-by-siep matructions
combmed wilh easy-io-io8ow llustratons and Gagrams Cover
38 aroms of car care. The sal ol 13 indevidual lokders, come-
rearily l2s in glove companmant, PL-1750 - 54.95. Send io:
Popular Mechanics, Box 1014, Radio City Stalion, Mew York,
MY 10104

SIDEWALK CRUISERS: Logks and drives (ke & real car,
Eud fravedt a8 8 sale Smph. A black Fabrc Wop, laather dash-
poard sirags and gas headighis give ine ook of an open road-
ater. Six voll BulD generalor serves as @ motor and |2-voll
mlecincal sysiem weth uill n bafiery chasger s fhe aoces-
sories, Makes an excalient gift bor child or grandehid. PL-1227
- §6.95 Sand lo: Popular Mechanice, Box 1014, Radio City
Staton, Mew York, NY 10101

AUTO SUPPLIES & EQUIPMENT

AMAZING! “48 PLUS" Evminates repair! Batter Misage!
Reduczs Inction! Only Oncel Gueamanteed $14.50 PP.
Erdman, 419905, Babales Lana, West Bend, Wis. 53085

SAVE GASOLINE! Bypass pollution dévices—easiy,
nwversibly! PoscoB, LaGrangaville, NY 12540

FREE AUTOMOTIVE SECURITY CATALOG: Lages!
seleclion available Do-il-Yoursell, Pagers. alarms. hood
locks, glass detectors. Allow 4 weeks. Immediaie Delivery
Send 51.00. Ausomobive Securty Equipmant, Dept. 2. P.O
Box 362, Plainview, Mew York 11803

READ thes repor belore changing Thal ransmession fud!
£2.00. wWimams. Suite A9, 5100 Gratot, Detrod, Michigan
483

MODIFY Exhausi, improve MPG, Instruclions 51.50, Kit
§19.95, Burger Emieprizes, 512 Royal, Jackson, Mehgan
48202

“SUPER CARBURETOR" BIG V8 Gets T2 MPG Computer
warilied! How ta bulld your own. FREE brochure. HE A, RZPM.
Bowding Gresn, Missowd B33

SAVE up 1o 4 mees par gal wih RAMJET, SASE for
dedmis. Empire, Box 96F, E. Syracuse, N.Y, 13057-0094.

101 WAYS TO SAVE MONEY ON YOUR CARI 5250 P
Johnsion, 3615 Grand Ave., Oakiand, CA 84810

GM TRUCK & AUTO OWNERS TH-84, End conslant shifi-
ing, pEn amoother operalion, improwe Mpg. More power
Order now! $10.05 stale model and year, or lor info, wiite
MWL INC. Depl PM, 8308 Lujan Or., El Grove, CA
B

PLANE To Comvert YW, Pinlos o Cheveties To Baftery
Powar. Plans lsaturé detalsd drawings and step-by-ghep
Instructons. $4.95 plue 3165 postage. Fighl Systams-EVC,
P.0. Box 25, Mechanicsburg, PA 17065, (717) B97-0333.

ALTERNATOR Generaior Aebuiding Book. Information:
55.00 (Refundable). Hedolund Enginsating, Box 26024, Las
Vegas, NV. B9126

PARTS: Army Jeep &nd inuck pars.
Equpmani Co, PO Box 751, Lexinglon,
4058T-0754

Spare Parts &
Kituchy

CARPETSE, top, shocks, suspension parts lor all ears 1835~
1980, Free calalogue. Kanber Auto Products, TGP Monmos,
Boonson, MJ OTD0S. BOD-526-1096

BRAKE Servwce Manual Domestic and Impon Inlormation
$1.00 {refundable). Oto infgrmaBon Co., Box 812, Wilsonville,
Cregon 87070

CORVAIR PARTS - 400 page catalog, 5000 parts: $4.00:
Clars's CORVAIR Parts, Inc., At 2, Shalbueme, Ma. 01370

IMPORT AUTC PARTS - Now and Aemanufactured at Bar-
pmn Prices. Send 52 00 for catalog. State Year, Make & Mod-
# ol Car. Seme day service. Sech-A-Deall Box 23631,
RAochester, N.Y, 14623

HEY! DAD! GRANDDAD! GRADUATIONS, BIRTHDAYS,
Busld & Beauliful Haavy Duty Wooden Roller Cabinel and
Chest lor your igvonte someone. of yoursel, BAVE HUN-
DREDS Piand and Instruchons $10.00. Backwodds
Enginesring, P.0. Bax 3, Scothlle, Michigan 49454

SPARK PLUGS Major Brands, Package of 8, $5.00 includ-
I ehippeng. Send name. address, car make, year and angine
pira to: Peal-Wesl, P.O. Box 5404, Los Alamitos, Caliiomia
BOT

(Coniinued on next page)



AUTO SUPPLIES & EGUIPMENT
{Continued from preceding page)

OUTRIGHT ENGINES AND CYLINDER HEADS
REMANUFEACTURED with at NEW Parts. 1 or 3 Year GUAR-
ANTEE. TESTED, In Siock, WHOLESALE PRICES, Free
Cafalog! #99 Carbon Canyon, Ching, CA B1708. (714}
E28-E574,

AMPCO TOP CYLINDER LUBRICATORS. Constantly
cinang and lubricabas the heal-wear-ricion 2ong in an enging.
MMSHE for fred Drochure. Vaco, Inc., Box B, Flonenoe,

. 01060,

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GOVERNMENT Suplus receivars, iransrmitiens, snoopar

scoopers, parts. Coatelog 25¢. Meshna, hlu'rlrrl Mm
(108,

COMPUTERS & SOFTWARE

COMPUTER, Otfice Supplies. Free Details. Daniong, Box
5705, Longbsach, CA. 90805

T-89/4A Soltware Hardware bargains. Hard 1o find #ems,
Huge seiection. Fast Servce. Free Catalog. Dynamic, Bax
800, Hicksvile, NY, 11801

COMPUTER WORKTABLE. Lowcos! wiekend propel.
I;mru.ru £10.00. Adams Compubers, P.O. Box B371, Ashawithe,
, 28814

GO Kans, Minibikes, Atv's. Kits, Para, Engines. Lowest
Prices. Largast Seleciion. 72 Pape Catalog $3.00. Redund-
mbds_ Kart Weoed, Dept. C., 1488 Mentor Ave., Painesville.
Cihigr 44077

$40-Meni-Bike Kt Go-Kars, Frames. Engines, Wheets
Cluiches, Tires. Including Moped Pars and Accessones
More Parts-Lower Prices. 1885 Wholesale Catalog-$2.00
Karts & Kits, P.O, Box 1028, Maywood, M 07607

AVIATION, HANG GLIDING

PROPELLERS For Airboats, Hovercral, UStralights, Air-
crafi. Catalog $2.00. Arrowprop-PM, Meekar, Oklahoma
74855

HELICOPTERS: Gasoline And Jef Powered From
$803.00. Kits'Plans. information $3.00. BW Rotor, Towanda.,
Kansas 67144,

BOOMERANGS—INCREDIBLE RETURNS! You can do

it. Esciing! Oedar your FREE Calalog Mow! BoomerangMan,
306 Park, Monros, LA T1201.

DESIGH Build Arplanas, Hang Ghdate, Simpliied Pubica-
tions. Brochure 20c. McCoy Alrcraft. 12820 5. Figueroa. Los
Anpales, CA 0061

HOBEY HELICOPTER. “Choppy” Ulralight Single-Seal
Halicopiar. Simplifed Consiruction—Motorcyche Engine. Bro-
chure $3.00. Polynova. Box 670M. 51. Remi, Quebec, Canada
JOL 3.0

IXEY TIMEX'SINCLAIR 1000 Usars. Basic Home Mot
gage Intevest Calculator Program does smares! amorization
on simple interest loans. G-60 cassatbe. $3.00 postpasd. Park
Industrins, 11 Hillsice Road, Kingston, NH 03848

FREE TIMEX, C-64 & i8M Specily compuler,
Send $1.00 for detasls. JPR-SW, P.O. Box 4155, Dept-PM,
Wirterpark, FL, 32793

CAMPERS & TRAILERS —KITS, PLANS

BUILD YOUR OWM—Travel Traider—Fifth Whesier—
Motoehome-Camper—Pickup  Cover— Plans—Patiems—
Kits— Catalog $1— Glen-L R-V's, 9152FM Rosecrans, Box
T5E, Bellifiawer, CA B0T06

EMCLOSED TRAILER! Aircrall construction simpitied.
Light! Strong! Yersatile! Delads $1.00. Featheration, 3316
Funsion, E] Pass, TX THO38

SCHOOL Bus Motorhome Conwvarsion liustrated Instruc-
bons $3.00 To: AWF, P.O. Box TONEZ, Eugens, Oregon
ar4o

Pil's EXPANDABLE PHOEMIX CAMPER: The lmes! in
Pii's series of homebuill campers, this ingénious Sasgn com-
bines the noominess of & 1en! trader with the kuoury of 8 van.
Clogad for traveling, i's compact, sasy 1 handie and threty on
pas. Opened oud, | provides spacious living quanens with ful
galey gnd twao big beds. Tha apory liberglass rig fts on any
used VW bua chassis, and can be built lor about §2,500. Plans
include 10 lasge drawing sheels and a 24-page instructon
manual. PL-1730 - $15.00. Send io; Popular Mechanics, Bax
1014, Radio City Station, Maw York, MY 10101

THINKING New Computer? Criical mistakes could cost
you $55 Purchasing Guide!! §4.85. CGC, Box 1387, Coming,
NY 14830

FREE Software : [BM, CPM, Apple, Commodorns,
Dynecomp, Bax 18128, Rochesbor, N.Y. 14818,

STEREO, CASSETTE TAPES, ETC.

THOUSANDS OF OLDNES! Hard-to-find 45rpm hit records
from the last 40 years including pop, counlry, rock, and soul.
Send $2.00 for calalog 10; Amarican P, P.O. Box 65455,

LOWEST Posaible Prices On All Major Brands Of Home
H-Fi and Video Equipmernt, Free Shipping. Free Price List
Global Elecironics, 438 Albemare Fd., Cedarhursi, BLY.
11518, 516-568-0730

TV & VIDEQ EQUIPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

COLLECT VIDEQ MOVIES! VHS. Beta. Catalog 52.00.
Tower, Dunkire, MD 207540213

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOATKITS - PLAMS - PATTERNS - FRAMEKITS - Lang-
esd Catalog - 300 Degigns 8'/B0° - Plywood - Fiberglass - Sieal
- Binp Planking - POWERBOATS - Inboasds - Ousboards -
Cruigars - Sporflishers - Houseboals - Hydroplanes - Duck-
boats (Canoss Kayaks) - SAILBOATS - Daysallers - Trailer-
saders - Mulihuits - SUPPLIES - Epoxyplus - Epoxyglue -
Ciath - Resins - Foam - CATALOG $2.00 (Airmail $4.00) -
{Bookx “Amateur Boatbuiding™ - Fibergiass - Phywood Epoxy -
Stenl - 56.00). CLARKCRAFT, 16-P Agqualane, Tonawanda,
WY 14150

WODD Water Sied Plans S2.00. SIMPLAN, Box 31051,
Highland, Michigan 46031

BOAT PLANS - PATTERNS - KITS - Hundreds of dasegns -
‘Wood - Fiberglass - Siesl - Salboats - Powerboats - Cahoes -
Kayaks - Rowboals - Duckboats - Dones - Houssboats, Sim-
e, amatewr-proven methods. nstructions assune prolession-
o resuns! Hupi 152-page mhg HW [§4.00 Rarrnaily.
Inc}udu Froe “Boatbuilding Supplies” Catalog - Disoount

Fullﬂnw Fibargiass - Regsng - Glues - Books.
Imm- ‘Poxyshield " Pouygrip” woodepoxy sysiem -
Manual = $2.00. GLEN-L Marine, 9152 Rosgcrans, Box
TSEMP, Balliower, CA B0T08.

HOVERCRAFT Plans All Sires. Catalog $1.00. Urheraal
Hovercraft, Box 281, Cordowa, llinois 51242

AERO-CAR Armaring Hovercrall Buil easily with ordinary
bools. Lawnhmowar angina power. Carries one man plus. Hov-
erg, Ties forward, backward, Sidoways over tand/snow waler,
Complote constructons  plans  and  brochure.  §9.95.
Aerg-Projects, Box S118PM, Cinlon, Miew Jersey 08805

PEGASUS: Hover ower fisids parking lots or any surface
that's flat ind hawd in thes floating machine. Build it yourss for
about 8150 worth of plywood and paind &nd 80 ok lewnmaser
engne. The Pagasus hasa 7-/. dia. and hovers 10-ins. abave
fhe grownd. A gafion of reguiar gas provides 3 houre of iying
tme. PL-1800 - $8.85 Sand lo: Popular Mechanics, Box
1014, Radic City Stalion, New York, NY 10101

CH'S, RADIO & HAM EQUIPMENT

SATELLITE TELEVISION ANTEMMAS complete detaied
plans jor home comatruchon Dy anyone. $5.00. Jansan
Emctromics, P.O. Box 188-M, Dundes. OR 87115

VIDEQ Hook-up Diagram Manun-Shows how o hook-up
TV, VWCR, Satellile, Stereos, Muli-sets. B8.00. MorthStar
Viden Sarvices. Dapl. M. P.O. Box 1882, Holywood, FL
33020

EMNJOY SATELLITE TELEVISION. Save monay with eagy
guaraniesd. Oo-it-yoursell antenna planakits.  EBSciranic
knowladpe not necessary. Send §1.00 for cataleg or $8.95 for
“Consumer Guide to Satellite Television.~ GFI-26, Box 8108,
Missoula, MT 58807,

CABLE TV EQUIPMENT. Jerroid, Hamiin, Zenith—mary
othors. Factory Units'Lowest Dwealer Prices. Complete idlus-
traled catalog, §2.00. Pacific Cable Co,, Inc., T325%2 Aeseda
Biwd, Dept. 101, Reseda, CA 51335 818348-50T1

POUCE Scanners, Bearcal, Regency. HPR, Bax 15224,
Domeer, CO. 80218,

Catalog §2. CBCI, Box 315008, Phoanix, AZ B5046

CB MODIFICATIONS, Linoar Planbook, Kits §1.00 mlund-
able. APE, POB 283, Newport, Rl DZ840. 40 -34E5-5627

CH base anienna from coax. insiructions $3.00, Durham,
Bax 2125, Tallahassea, Fl. 32304,

ROBOT DESIGN INFORMATION Free Brochure. The
Rabol Wharehouse, Depl-1E, PO, Box 720588, Houston, TX
TT27E

CHIP Capaciior or Chip Resistor Asaortment. $10.00/100.
Mike Muschiewski. 2428 S0, Lenox, Milwaukes, 'Wi 53207

LOG $1.00. HUNTEREX, BOX 3132, WINSTON-SALEM, NC
Fali-N

SATELLITE TV RECEIVER BREAKTHROUGH! Busld your
own System and save! Instruclion manuals, schematics, cir-
cuil boards! Send stamped envelope: XANDI, Bax 25647,
Depd. 28F, Tempe, AF ASEZ.

FREE lisling discounted video tapas movies. Romark, 514
Adelphi, East Meadow, MY 11554

COMPLETE SATELLITE TV SYSTEM UNDER $500! 32
tmhﬂlhlu]mmlbg Shadowfax, P.C. Box 152M,
Forisiell, Mo. 63348

BATELLITE System 3685, Information $1.00. Starfink,
1122 Parkpiaza, Huntsville, AL. 35801,

FIBERGLASS - REEINS - Foams - cloth - spoaies - mat -
#ic. Faclory prices - CATALOGUE $1.00 - (Book “COM-
PLETE FIBERGLASSING™ 35.00) - Clarkcrah, 16-P1
Agualane, Tonawanda, NY 141560

BOAT KITS - POWERSAIL - 11-30'. FIBERGLASS.
Sawve hall. Anyone can assemble. FREE 46-page calaiog.
LUGER, Dept. BC-85, 3800 Wesl Hghway 13, Bumsville,
Minnesola 55337. 612-880-3000

EVINRUDE - Marcury 1584 Bargaing , ., all sives , .. 5200
handling . . . Scoft McCuliach parts . . . Electra Marine, 610
Merrick Foad, Lynbraok, Mew York 11583

FREE information. Solo cangs plans. Go-Light Boets, P.O.
Box 580746, Houston, TX 77250-0748.

FIBERGLASS WINDSURFER plans $5.00: M.C. Drysdale,
318 Grearwood Ave., Winnipeg, Manitoba, Canada R2M
436

STEP-ON-ING the salety boardng sysiem, lof boats. Fres
brachure: Box 1118, Fi. Pierce, FL 33454

CAMPING EQUIPMENT & TENTS

CAMPERS! Donl let outdoor MEDICAL EMERGENCIES
ruin your camping pleasurel Complete GUIDE inchuding basic
Madical Supples i, $6.00! Handy T-WAY CAMPING TOOL
featuring hammer, halchet. saw, showvel morel $13.00!
Midland Mad, 103P Godwin, Midland Park, BJ 07432

OUTDOOR EQUIPMENT

PROJECTION Telewision, $11.00, Must Liquidate, Only
500 Laft. Libenot, P.0. Bax 1888, Patsorough, Ontario. KaJ
TXT

murmumwmmmm
Sand §3.00 for catalog, Dealers Wanled. ‘Wholesale Saleliite
Supply, Box 1044M, Lake Oswego, OR 87034
50032488308,

FREE Price list Vors, Camerss. Video Wholesalors,
2001 %2 M. Nebraska, Tampa, FL 33802

PICHIC TABLE: Stowaway Picnic Table ig & ciever ong-
pisce design that lolds like & sciesors for convenient storage.
Easy to buiid, PL-1716 - $5.95. Send io: Machamcs,
Box 1014, Radio City Station, New York, NY 10101

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

KUMNG-FU Free Lessons. Send §1.00 for Postage. Mclisa,
Box 1755, Dept. PMASE, Honoluhy, Hawail SS806

COMPUTER designed 12" mesh dish. Plans—515.00; Par-
abolic Pattems—8', 10°, 127, 16°. §10.00. Boyd, Box 1463,
Clakdala, Ca. 95361,

{Continued on next page)
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ATHLETIC EQLHPMENT AND BODY
BUILDING COURSES
{Comtinued from preceding page)

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Guarantesd. Catalog $1.00 (Refundable). Camalot, Dept. 44,
Box B5, Bristol, Wecansin 53104

MEWI! Powerful muscles laster—withoul weights o gad-
gedsfl VAT, Box BI02EF, Miwaukes, W1 53202

OLYMPIC BARBELL SET. 400 i Alicy Bar, Holds 1100
Ibs, LLE.A, plates & bar, $339.85. Freight collect. Check or MO
o Pitt Barball, 126 Penn Hils Mall, Dept. P.M., Pittsbungh, PA
15235, BOO-544-1200.

BIGGER, More Powerful Musclas - laster!! Fres Bookled!
Lintversal, Box 65844, Datroil. Michigan 48240

SPORTING GOODS AND EQUIPMENT

CROSSBOWS and SLINGSHOTS. Most Complate Cata-
log Avasabla 51,00, MEM ENTERPRISES, Box 84, Dopt, PM,
Isiand Lake, IL. 80042

SLINGSHOT GUN Works Like Crossbew. Complete Plans
Oty $3.00. Pubes, Box 733, Tice, F1 33805

SAVE on brand name backpack camping eguipment. Best
dscount prices. FREE Morthwoods General Siore,
Dept. CPA5, 1325 Greenway Cross, Madison, W1 53713,
(808) 274-4680,

FISHING, TACKLE, LURES

FREE Sinker Mold Calalog over 100 molds 25 shapes,
Carmen's, Bax 220PM, West Newlon, FA 15083

CATALOG METAL AND HARDWARE 51.00 Refunded
with First Order. Steel. Grade 5 Bolts, Nuts, Washers, Starags
Bang, Keysiock, Bocket Head Cap Screws, Rolipins, ste. TWF
Industries, 1028 South Firsl Streed, Barresl, MM, 58311

BANDSAW BLADES, Any Sire, Free Recature. King Saw,
ES41 Tidewater Divve, Mordale, Virginia 23508

HARDWARE CATALDG 51.00 Rstundable with first order,
The Bever's, P.O. Box 12, Wills Poirl, Texas 75163

RARE Nortfrwastern Red CEDAR BURL CLOCK KITS
Sand SASE o HUB: Enterprises, P.0. Bow 1888, Dapl. M,
Abardean, WA 98520-0308

OVER 50 “FOLK ART" PATTERMS! Create profiable
“Country Cut” woodworking designs. Hundreds of unigue
projects! Only 58 (0. Accents (CP-55), Box 262. Darmers, MA
01323

“SHARPENERS REPORT ™ Morthly Mewsletter, Shirpen-
ing Guidabook. Angie Wall Chart, Free oetails, Skog
Company, Depl. PMS, P.O. 22559, Minneapoks, MN 55422

"CRAFT PLAGUES-PLUS!" Over 40 woodworking pat-
terms, PLUS lun, profitable projects. Onfy §8.00. Accenis
{BP-55), Box 282, Danvers, MA 01923

MACHINE Shop Supples. Fantasbc peices. Wride: ATF,
2516 W. Fosecrans, Gardena, Ca 90248

ENERGY M‘HIHE

S0LAR POWERED WTDNII LIGHTS Offer Secunty,
Locabon Flexibiity, Tax Credits, For information 1-800-241-
2682, [404) 351-8458.

SOLAR, GREEMHOUSE. AND EMERGY SAVING
PRODUCTS CATALOG!
COMPONENTS, Complete Systems, B6 pages. 18 seclions.
Qur 11 year! Ordar from one sxpen sowcs — the country's
liwgees! endrgy saving mad order house! Send 51.00 posipasd.
Solar Components Corporation, Dept. M, P.O. Box 237,
Manchester, NH 03105

WOODEN fish lures that caich the “bigges.” 57.00 each.
Order: Lures, Box 1. Crewe, Vinginia 23930

GUNS, DECOYS, HUNTING

LIVE TRAPSH All Animals, Free Calalog. MeyerTrap, Bax
153F, Garrison, lowa 52229,

RWS PRECISION AIRGUN PRODUCTS - Air Rifles, Ar
Pistols Tor Adults, made n Germany, with Lifetsme Warranty,
High Cuality - Meislerkugnln Maich, Supeqpomt, Hollowpaing,
Holsbry and Standand Peliets. Plug Tangets, Traps, Scopes and
Acreasories. For New 1985 Precision Products Catalog sand
$2.00 tor 18! class, 51.00 jor 3rd Class delvery bo: Dynamil
Mobel of America 105 Swonehursl Court Worthvate, NJ
OTE4T

BATTERY REBUILDING SCHOOL

100% Prold Rebuiding Aulo Batteries, Baltery Factory,
Myrile Ave., Mahopae Falls, N.Y. 10542

ACT HOW! Siart SAVING 35% On Central Aincondtioning.
Easy Instafation. 5 Year Guaraniee. For FREE Lierabure
Write: Sentry Conbol Products Inc., Box 090580A, B064
Omeechobes Bivd, West Palm Beach, FI 33408 (308)
BB4-B7E2.

SOLAR HOT WATER SYSTEM Under 3175 wicredds.
Same system instafled on Natonal Food Chan. Cosl ower
§1400. Plans, pctures, installation insfructions and pans sup-
pliers included. Guarariesd of money back, Send 55,95 o
GE Engineering/Solar Division, P.0. Box 571, DeptM, West
Bend. Wl 53085

CAMADIAN Eriergy Tips. Save § Irvalughis! Send $2.00 to:
K.B. Insutaton, 244 Dafton Awe.. Kingsjon. Omano, Canada
KTK &3,

GASB refrigevalors. Large size. Free Lierature. Lehman,
Box 41X, Kidron, OH 44638

SOLAR & ALTERNATE IH‘IH%‘I"

BATTERY Aebuiding Toods, Instructions $544.00, Manual
$55.00. Training Available. Sun Battery, 10415 98, Sebring,
Florida 33870,

FREE HYDROGEN FUEL and Onygen Generéter uses
Water and Solar Celts. Plans and K £12.00. Prairia Power,
Box 8281, Edmonton, Alberia, TeH OLO, Canada

ENGINES For Mowars, Tilars, Eic. Frise Discour Cataleg.
Engines, 186PM, Ashland, MO 85010.

TOOLS FOR SALE

PLANS lor feva new devices never ofterad belone! All aasy,
nexpensiva to buikd SPOTWELDER—VAPOR DEGREAS-
ER—300.000 B.Y.U. TORCH—HEATPIPE SOLAR COL-
LECTOR—HEAT SAVER boosts lurnace ouipul . . . Send for
calalog. MAN Publishing, 77660 Salida Msertor-On-
The-Lakp, Ohic 24060

SOLAR hol water heatsr. Budd under 5300, Comples
plens $6.95- Dan Purvine, 3316 Horseshoe Bend, Ralsigh,
M.C, 27812,

PASSIVE SOLAR SYSTEM, Colorado dessgned, build
yourse# lof less han 51000.00. Mustrated instructiong $3.95,
GA, Box 236, Hot Suiphur Spgs. CO. BO4ST.

HOME CRAFTSMAN

SYRINGE DISFENSER *2 oz. glues, oils, §2.00 sach send
check. Bic-Fak, Box 287, Allenhurst, New Jersey 07711

TOYMAKERS| . . . Free catalog . . . . wheals. dow-
als, parts, Il.whﬂ' Hurryl! Morgan, POIBIT, 1123
Biardstown, Lovigvilla, Kertucky 40204,

CYPRESS clocks in a complata kit only $29.95, Plaasa add
$3.50 shipping: T Marker, AD #2, Box 318, Lewistown, PA,
17044

DISCOVER PYVC PIPE FURNITURE butiding. 18 sasy prov-
en plans. $9.95, FREE calaiog inchwled. J & L Casual
Furnflure, Box 208, Tewksbury, MA 01875

OME 2«4 stud can produce $152.00 - Full Plans $3.00 (re-
fundabie}. Bird, 1631 Garlield, Idaho Falis, Idaho B3401

EMNJOY natural Insect conrol. One PURPLE MARTIN can
eal 200 mosquilos a day. How o atiraci and expandable
COLONY HOUSE plars 5500, 2011 Wesl Sprague,
Clgvaland, OH 44147

WATERBEDS and bedroom femiture cetsiog of plans,
$2.75. Over 50 beaulilul selechons. Kraeoar Fueniiue
Dwesigre, 1350 Main 51, Plan, Wi, 53577

BATTERY CLOCK MOVEMENTS. Below wholessls
prices. Besl Quakity Catalog §1.00 (reftundabie). Yankes, Box
26, Thompson, Connecticut D877

WORLD'S LARGEST CATALDGT Three pounds 704
pages. Every Tool, Supply, Machine lmaginable $5.00.
Rafundable. McKilligan, PM-5-85, Johnson City, Mew York
13780

WOoOoD, NG

PEG-1000 WHOLESALE -10 pounds Polysthylers Giyool
grean wood stabilizer 517 .00. FREE wood fimeheng guide and
products catalog from: General Firsshes., Bow 14383, West
Allis, W1 53214, Phone (414) T74-1050

FREE CATALOG— Woodworking Supplss! Hardwoods,
Banches, Clamgs—Much More! Brand Mame Tools!
BookMatch, Orvawer 185, P.O. Box 142, Haperstown, I
ATHAE

FREE Brochure Hems For The Woooworker, Box 133,
Morih Attheboro, MA (2761

FREE nrails, wood, et $5.00. Nails, 5315 118sh,
Jacksorville, Fioridn 12244 #3327

MONEYMAKING WOODCRAFT PLANS, KITS. Unusial
“Ensy-Makn” 1oys, gifts, acoessorigs. Fres  Brochure,
Williams, 321 Titus. Gl Cove, NY 11542,

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewng Machines with Wakong Feel, com-
peete ready o use—only $489.00. Thompson Model PW200-
AVAILABLE FROM YOUR LOCAL DEALER, or order direct.
(Master Charge-Yisa), Datho Mg, Inc, P.O. Bax 12110,
Lubdsch, Texss T9452—Phoms: (BIG) T44-6774

MACHINERY, TOOLS & SUPPLIES

4" METAL Cuting Lathe 58725 Tamig. 15048 Procior,
Industry, CA 51748
SMALL FOUMDRY Fumaces, . Frea Werature

Supplhes.
Pyramid Products, 3736 South Tih Avenue, Phoanix, Angona
#5041

LARGE ssleclion af plans. Fumiture designs, loom, spin-
ning whesl, clocks, dolfouses, cradies, toys, aiphabets, bird
houses, weatharvanes, kiles and more. Catalog S0e.
Crafplans Co., Rogers, Minnesata 55374,

MUSIC BOX WORKS 700 Tunes List $1.00 (Relundabie),
Music Box Workd, Avon, NJ 07717-1087

WOODEN Tay Parts and Patterns, Fun With 'Wood Catalog
$1.00. Howard Co,, Dopt. PM, Box 442 Mew Albany, IN
47150

CATALDG FULL-SIZE FURNITURE PLANS - 5200
Redundad with first order. Tradibonal, Early Amancan, cvesr
180! Fumiture Dwsigns. 1425 Shermnan, Dept. CP-85,
Evanston, IL B0201.

STEEL, Brass, Aluminum. Calalog: 51.00. MBM, 3719
Framont, Chicago, IL 60613

FAVORITE WOOD TOYS, Paierns, Faris, Wheeis, Catn-
o9 $1. Toys And Joys, Bax 628M, Lyrden, Wash, 68264

WOOUWORKER'S supplies catalogl! | .. Hundreds ve-
fiedrs, loymaking, turning squanes, carving blochs, hidd-
woods, patharns, books, cane, dowela, pegs, spindies, mored
Bargan ofers incleded. Send $1.00. Mm‘nm.Pﬂ"ﬂ'ID.
1123 Bardstown. Louisville, Kentucky 40204,

HARDWOOD Lumber send SASE lo: Kalmbach's, R#1,
Box 168, Goodrman, Mo, G4843

WOODEN Toy Plans, Catalog $1.00, Fres Plan With First
Owcder. Toyorak, 801-PME Eami Maim, Waynesbora, PA
17268

FULL size plans, 40 yaar old. beautiful woodsn STEAM
LOCOMOTIVE and COAL TENDER show piace, 32 inchag
long. $3.00 Radosevic, AD#2, Box Ga. Triadelphia, W.V.
26058

FREE Catalog, Hardwoods, Plywood, Veneers. Timbarline
Forest Producis, Bex BS8A, Lake Eimo, MM 55042

PLANS, BLUEPRINTS, PROJECTS

STEEL, Aluminum, Brass—Ghesl, Bar, Shep Supphbes.
Pians. Wrils: CE|. AR, Bax 183, Camanan, L 81423,

BEST Prices, Woodwodkers Machinery Calaleg, Free
McKiligan, PMCE5, Johnson City. N.Y, 13790

BANDSAW BLADES any size SAVE 2030 EURDPEAN
Wood and Metal Working Machinery. Free Information.
Suffolk Machinary, Suia B, 18 Shore Road, Patchogue, NY
nire
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MAKE WOODEN TOYS-PROJECTS- 100°s plans, kiis,

harchwood pans (loy, crafl, furnilune)- Cataiog 51.00. Cherry
Tres Toys, Baimont, Ohio 43718

WOODCRAFT PATTERMS, Windmills, Wighing Wells, Bird
Houses, Feedars, Flying Duck. Pheasanl, Outdoor Planters
Catalog ¥1.00. Crafars,
Michigan 48820

UNFIMISHED picture frame moulding. Factory closeout
5iMe discount. 200 styles. Wrie: Japs, 126-PF Gawerth Morth,
Hophing, MW 55343

11840 US. 27 MNorth, DeWwi,

ﬂn-ll'.ll"l" 53, BINECAR 55, PATI) FURNITURE 510,
CATALOGUE 53, Dynamic Enginesring, P.O. Box 1025,
Missisgauga, Ontario, L5M-2CE.

BATTLE AXE Build For Wall Hanging, Flans $4.00,
Mawion, 525 14 Ave., Hamgton, Ilinols 61258

LOG CABINS & “A" FRAMES

HOME KITS brochure/prices $4.00. ASC, Box 80278, F1.
Warin, TX T8180




FOR THE HOME

HIGH qualty energy eflicien! Log Buildings with pre-cut
assembly kits. Wrile: RAL Log Buldings, P.O. Bax 237-PM,
M. Uipton, MUY, 13809

BAVE YOUR HOME from Booding. Water Detlector aiers
you belors its 1o lale, Send $3.00 lor plans to: H.J. Rozewski,
PO, Bax 14681, Hartlord, CT. D114

INSECT PROBLEMS? Researched bookiat on household
Prevention and Removal. $500. Mopest. 635 invng, Mo. 3, San
Francisco, A 84122

KITCHEN CABINET RESURFACING, Comprehendgive
How-To Booklet, Send $12.00, Tayor's Touch, 505 Stanley
S, Maticietown, Otio 45044

PLASTICS

DONT DIE WITHOUT A WILLE Complate Kit and Book by
Moted Attorney. $3.95, $1.00 Handing. Safigfaction Guaran-
beed. Basset, 7210 Machsthur, Garanac, Michigan 48841

WHOLESALE! Fiberglass Suppliss, Cham Saw, 3 Whes-
&7, Snowmobile panis & secessoned. Toll Fres Phone, 126
Page Catalog, $1.00. Manufacturer's Supply, PO Box 15TFM,
Dorchestar, Wi 54425

TYPEWRITERS: Rapas your own sticky keys and more.
Compiete illustrated guide. Send 55395 to: Typewnier Woelcs,
P.0. Box B3, Holt Summl, Missouri, G5043,

FIRING CIVIL WAR Model CANNON Plans: Catalog 51.00.
Green— PS5, Box 882, Shalimar, Fla. 32579

“WORKING STEAM MODELS™ Ki, ready 1o run. Traclons,
Locamatives, Limousing, Roadster, Truck, Engire. Steam
Baok 54,95 Colored Circular, Prices $1.00 relundable order.
Large discounts. Damand Emaprises. Dept PMaA, Box 537,
AMlexandris Bay, NY 13807 Phona: 613-475-1771.

TOYS, GAMES, KITES, PUZELES,
NOVELTIES

FRAEE nformation’ Hang your own wallpapar—go pro!
Amazing Trade Secrets from prolessionals. Pegram's
Dwcorating, P.O. Box 538, Broadway. VA 22015

SAVE! Buld your own home. Rapor] shows how. Fram
banks o contrackrs: Cost culhing facts. Sand 32.00: JKJ,
10210 Dubsery 51, Glen Dale, MD. 20760

CHILD-POWERED DIGGER: Hore's an ideal project bor the
craftsman who wanis 10 build @ axcepliona by ior hig young-
sler. The digger works badutifully and provides hours of fun
ard suercise for B8 proud woung owner. Flans and material
lish, PL-1B22 - $4.95. Send l0: Poputar Machanics, Bax 1014,
Radip City Station, New York, NY 10101

COMPLETE [n-Grownd Swimming Poal Kits inom 515685 00,
Fres Brochure and Price Lists. Burnet, 28071 Bunkerhill, Morth
Little Rock, Arkansas 72118, 1-B00-251-4663 Ext. D10,

CASTOLITE Liguid Plastics. Crysial clear, cofors. For cast-
i, embedding. coating. fbenglassing; n indusiry, laboralo-
rigs, craft work. Reproduce your designs with our mold mata-
rinls. Catalog 52.00. CASTOLITE, Dept. 85EPM, Box 391,
Woodsdook, iL. 50058,

PLASTIC Bags. All Sizes. Small and lange quantifies. Free
Catalog with prices. Call SAKe| Toll Fres 1-600-45-SAKET in
California 1-800-44-SAKET.

AlR CONDITIONING

TRANEG.E. Central homi heating & AT equipemen. Cam-
plete Dio-l-Yoursel packages! Mig. wamanty. Mail Order Hol-
Eng: 1-800-445-3233, in IL: 312-640-6300

DO IT YOURSELF

PROJECTION TV ... Conven your TV 1o project 7 Fool
picturs . . . Results comparabie o $2,500 projectars . . . Total
Cost less than 530000 . . . PLANE AND 8" LENS 51985 _. .
Mhstrated informaton. FREE. Macroooma-Bl, Washingion
Crossing, Pennsylvania 18077, Creditcard Ordars 24HAS,
(215} 736-3070,

WATERBED il - complele - $60.95. Complele acopssory
calpiogue §2.00-refundable. Green's, Box 237, Stgler, OK
TadED

1400 Catslogs listed and Descnbed. Souwces for Everything
Imagmnable 54.00. M 3, Box @T9-F, Fairfax, CA
4930,

2003 Catalogs hsled. Sources for  Anything! 54085
Chireciory, Box S2452M, Atlania, Gaorgia 30314

WHIRLPOOL BATHTUB converl presanl bathiub info a
whiripool bathtub, plans §500. Radus, PO, Box ZTE
Kagimmes, FI 32T42-2T16

ALUMAINUM can crusher, Delafed plans $2.05. Enery
Consultanis, 2313 Kensington, Tyler, TX. 75703

ARTS, CRAFTS, SUPPLIES

LATCH HOOK Leam Semple new Technigue. Make thcosr
plushar rugs hall nosmal price. Instructions 53.00. Don
Shavaly. 1089 Canyon Driva, Easiside, Oregon 87420

STAINED GLASS SUPPLIES: EXCITING SUPER CATA-
LOG-PM 31.00. CORAN-SHOLES INDUSTRIES, 509 E.
SECOND, BOSTON, MA 02127

AMATING WATER POWERED PUMPS! Hundreds ol
umss. Information - Emben, Box 4866, Oak Brook, IL 60521

AT LAST- Anybody's Guide to Electric Appliance Repair,
Hestrated! Covars magor appliances om disposals to retrig-
oraiors. $6.95. Anybody's Guide, P.O. Bax 1622-P, Martroge,
CO 814

MSTANT SIDEWALK — 515 buys 15°'—18 rmound or
square Poly gtepp , (also 12° sires). Deglers wanbed.
Free sampis. PATRICO, Dvawer 2PM, Franois, OF 74844,

TIRED of paying for clogged drains? Do it yoursel fos just
pennias with products from your ichen pantry. £2.00;
KELSO, P.0. Bou 700743, Tulsa, OK 74170

BELT BUCKLES for coins or siones, specighy buckles,
jewairy mountngs, cul stones, clock works. Wholesale cala-
log 25¢. Elomite Comp., 806%: 10th Stest, Wheatiand,
Wyoming 82201

SAVE on parts for Lawnmowars, Minibikes, Kars, Chain-
asws, Small Engines. THOUSANDS OF PARTS. Send $3.00
For Catalog Sav-On Parts, P.O. Bax 231, Somervile, Mass.
0z145

REPAIR YOUR OWN TV,
Comanche, TX Téd42

.. Write: Caltronics, S00 L,

ELECTROPLATING. Complete amalewr's textbook AN
matals Elsetroplste metalle nonmetallic lema $11.95. Detads
fre. Trogic. Box 95-P3, Palm Bay, Flosida 32805,

STAINED GLASS SUPPLIES Completa Catalog £2.00 (re-
fundable). Sunshine Glassworks, 3690 Harem, Dept CT,
Buflale, WY 14215

LEATHERCRAFT Supplies Calalog, 51.00 {refundabia).
Cralel-LS, 1908 TEM, Sherman, Tx. 75080

STAAT A SUCOESSFUL AIRBRUSH T-SHIRT BUSk
MWESS: For Valuable Time, Money Saving Inlormation, sand
S12.95 Money Order plus 52.00 postage: Spray Designs by
Skipper, P.0. Box 14117, Panama City Baach, Flonds 32407,
ALSO: Versatex Aidrush bnk for the Prodessional T-shet
Painter 18 . $6.80. Credit Cards: S04-214-180%

CLOCK WORNKS. Wood clock blanks, rackhound supphes,
el buckies, cul slones. etc. Wholesake catalog 25¢. Eloxse
Caorp., B0E'2 10th Street, Wheatiand, Wyoming 82301

HOW TO SELL AT ARTS & CRAFTS SHOWS Free
details, Sandune Press, Box 58P, Mosca, CO B1148

MAGIC TRICKS, JOKES,
VENTRILQQUISM

LEARN VENTRILOGUISM| Guarsnieed Instruction, Sup-
plies, DUMMIES. information Frea! Maher, Box 420-PM,
Listision, Colorado B0160.

FAEE! Word's Leading Movelty Calalog 1600 Jokes,
‘Tricks. Science, Sports, Hobbies. Johnson-Smah, C-8013. ML
Clemans, MI 48043

HOBBIES & COLLECTIONS

MILITARY Medals Calalogwe 50¢. Yeary Subscription
54.50. Veman, Bax 1387PM, Baldwin, NY 11510

GOOSEMECK Flatbed Traier. Length 22°. Twin Axle,
Ramps, Full Scale Prints $3.85, Imtermoutain Toys, 115 N,
Main, Goodiand, Kansis 67735

MNAT) war s0uvenirs, FREE Hustrated catalog. Defta, Bay
31224P5, Honoluly, Hewas BES20

DECALS, EMBLEMS, PATCHES

DEALER WANTED. Custom Made Pns, Patches, Dwcals.
Foreign Suppiar. Airmail Your Design. Quartity Te: Shayes
Corporation, Box 43-968, Taipei, Tawan,

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Fras Catalog Ouotes. Rush Skeich. Stadr, B1P Jane, N.Y.C.
10014 (212} 920-3260

CUSTOM IMPRINTED CAPS— We prirt anything! Mo min-
wnumsa! Free Brochues, Custom Cap Go., Box 340,
Westminster, Md. 21157

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

FIND INDIAN ARTIFACTS! Fifty-page dustrated guide.
Unique! Guararped! $595. Arowheads, Box 1114PM,
Mohlpsigr, OK T4502.

INDIAN Artidacts st 50¢. Amowhaads $20.00 Dozen, Iden-
lilicaton Guide S8 94 pp. Secrists, Deariald, Mo. 64741

STAMP COLLECTING

EXOTIC Ingonegian Od Painting 15" = 107, $11.80 post-
paid. No chegues. 8.1 Importers Exporiers, Maowell Road,
PO, Bex 1634, Singapare 3030, Singapors.

50 YEARS Ot fifieon difformmt Unibed States. over tifty
years old—2%¢ with approvals. Jaxon, Bax C11-P, Mew
Rochille, New Yaork 10804

LEAD SOLDNER MOLDS, Scarce CThal. 'WWil, Cannon
Famtasy. Bustratad Brochuse §1.00 (Refundable). Dunkens,
Cabvart, TX 77837

UL.5. six commamorative plata blocks or 30 mint commam-
oralives §1.007 Approvals. Gordon Davison, Contoocook, NH
03226

“GETTNG Staried in Stained Glass” §1.00. Whiftamare,
Box 2065T, Hanaver, Mass, 02330,

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

TELEPHONES! . . . Easy instalation guide and DISCOUNT
componant calalng. $2.00. Sqgnal Ressanch, Box 5285 PS5,
Abary, Mew York, 12205

OPEN GATES ELECTROMICALLY wilh parags door
openar. Easy plarns $12.00. Fernsel, 572 Vneyard Rd.. San

CARTOON for Fun and Money®!! Free bookdet!™ Caroons.
Bax 404144, Detrod, Michigan 48240

BIGN Painting— Ensy mathad, Froe catalogue, Kauimann
Company, Centertown, Misaowi 5023

FREE! Big Bargain Catsiog - Mew Edition listing thou-
sands of bargaing ncluding U.S. & BN.A. stamps, packoets,
abums, ACoBSB0es and supplies. Also ne slamps from our
approval sersce. Buy only what you like, Ratum balance
prormptly! Thark you. Jamastown Stamp Co., Dept. ES5PM,
Jamegiown, MY 14701

FREE Possh stamps worth $5.00 when requestng approy-
als. Wiorldwide issues, quaity stamps, bargain prices. Promgl,
sarvice. Stone City Stamps. Bow 11M, Bedford,

In, 47421,

SIGN PAINTING BOOKS compleie lne. Mubwood
Pubilishing, HMOC Wast Pina, 5t. Louis. Mo, 83108

SUBSCRIPTION— FAare Stamp Mews. JKI Bax
TIPM, Orienl. M.Y. 11957

PEACE! RELAXATION leamad a1 home. Develop with 60
minute cassefie. Full, unconditonal guaramtes. $10 bo:
Rglax-F, 1016 Beaumond, Wichita, Ks, BT215.

25 LESSON carooning course. Carconisl's Magazine,
both  £5.00, Harman, Box 30387, Lincoln, Nebraska
EA503-3aT

1500 VALUABLE CATALOGS! | | Every Subject Imagin-
able! Direciory 34.00. Catalogs Galore, 7914-M5 Springlield
Village, Springhield, YA 22152,

BLILD YOUR OWN HIGH-TECH SOLAR WATER HEAT-
ERS. Easy as making & sandwich! Mew. Economecal. Paten-
ted. Plans and license, $3.95. SolarSen. POB 88PM, Ocotilo,
California 92258

MODERM taught by mail. Write for free bro-
chure, Carjoonerama, Box 263-47, Branford. Conn. 08405

MODELS, MODELS SUPPLIES

RADMID CONTROL- Airplanes, Boats, Hekoopbers, Sup-
phes. Big Discount Gatalog 55.00 (Refundable). Modelers
Supply, Box T185, Monigomar y, AL 35107

FOREMGN Stamps! Write Today for Approvais! Games-PM,
Box 2603, Virgnia Boach, VA 23450

FREE Stamps With Approvals, Gresnfeld Com, 4390 West
Leava, Gresntsid, Wi 53220

UNITED Matons 3 Complete Minl Sels 25¢, Approvals,
Cornetia, POB 1508-M, Laks Placd, Flarida 33852

(Continued on next page)
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STAMP COLLECTING
Continued from i

BREATHTAKING Baautilul, 50 Different mint Monaco pa-
ials commemoratives only $1.50 with mind compiste sat
approvals. Pagoda, Box 132P, Sidney. Ohic 453565

FREE - U. 5. Discoun Catalogue. Shilron, Bax B4TB, Nodh
Miami, Fla. 33181,

WORLD Wide Siamps mounied in books on approval 3¢
and up. TRUST STAMP COMPANY, P.O. Box 100-F,
Jamaica, M.Y. 11435

50 DIFFERENT Oid 1.5, betwean 1861 and 1830 - £1.00.
Ed Roush, 473 Shepard, Mansheld, Ohio 44807,

BARGAIM 100 World-wide Stamps 25¢. Ouakty Approvads
A. Parcor, Box 143, Wes? Brogkfield, MA 01585

FREE Swprizse Collecton with approvals. Gould, Box 2130,
Petaluma, CA 24853

100 Diflerent U5 25¢, Approvats. Bradiey, Bax 425P,
Madlothian, VA 23113

“INVERTED ERROR™ + 100 Diffarent Linifed States, 50
with apgrovals. Lumy, P.O. Box 7088, Sikver Spring, MD
20007

101 Large Picioeials 50¢ when requesting woridwide
appeovals. Beaat, PO, Box 210244, Dalas, TX 75211

300 Weaidvice S0¢ i appioval applicants. Send today. J.
MARTIN, P.O.B. 245, New York, NY 10023

CANADA, 50 differert 25¢. Approwals. Ovosziy, Box 1.0,
Sarnia, Onaro, Canada NTT 7HE

ONE! Two! Theea! Cant Stamp Approvals! Regardiess Cal-
akxg Kloster, 4164 53nd, Sen Diego, CA. 82105

35 DWFFERENT Oid US. Reweune Stamps 51.00
Winchesier Stamps, Box 3582, Mansfield, Ohio 44907

FREE Gift Whth Firsl Purchase. LS. Approvals And Wand
Ligt Servce. 20¢ for Handling. The Stamp Boutique, P.O. Box
456, Madison, N.J. 07540

SCANDINAVIA Approwals 2e And Up. Bobb, Box 4218,
Sunland, CA 91040

WE TRAMSFER Your Album Ta Video Tape, Phoios, Neg-
alives, Skdes. Information and COedeving package $2.00.
Anfunded Double Firgl Order. Video Transler, P.0O. Box
14208, Tampa, FL 33690

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted. Free Recording
Broagway Music Productions, Bex T438PM, Sarasola, FL
14578

FREE SONGWRITING SUCCESS BOOK! Top Reconds,
Box 22005PM. Mashwille, TN, 37202

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDIONS, NEW, USED. Electic, elecirome, Condo-
vons, concerinas, Buton Bowxes, Hobrars We Bay., Sell,
Trade, Exchange, Repasf, Tune, 50 Yeans Experience. If Deal-
&rs unavailablea, Cal or Write lor Brochures, Mastercard And
Visa Accepled. CASTMILIONME ACCORDIAM, 12644 E. 7
Mile, Detroit. i 48205, 313-5217-1585

VIOLIN, GUITAR, eic, makng malenals, sCcessonies,
books. Catalog, $1.00. Inamational Luthiers Supply, Box
BBOTGT, Tulsa, OK 74158

INTERNATIOMAL VIOUIN COMPANY, Catalog for instru-
ment makers, rapaers. mporied tonewood, fools, varmishes,
parts, mcoessones. Sirings, cases. Euvropean insinements,
bows. Assemble yoursall violin and guilar kits. Catalog 51.00
inchudes 10% discount cerifcala. Depl. GO, 4028 W.
Bahadere Ave . Ballimora, Md. 21215,

TRAYEL Cofio, Fits under arplane seat. Plans 525 Com-
phete instrument $485. ks available. TRAVIELD, Box 34454,
Bethesda, MD 20817,

ACCORDEON Top Brands, cordovos, Buy Direct. Tremen-
dous Descounts. Trades sccepted. Free rochure. PM,
Accordion-0-Rama, 16 West 18th Sireet. New Yok, NY
10011

BARGAIN spprovals o 'wolh eatalog! Cang, T16-S

Sixteanth, Maftoon, IL 61938

OLD UE. Approvais 2¢ each. Discount Approvars, P.O.
Box 146, Tuunga, CA. 81042

SELF IMPROVEMENT

FREE Catalog: 300 Sedl Improvemant Bosks, G & J Gts,
484 Hayes Ml Ra, Atco, N.J. 08004

$2.00 buys $10.00 catalog worldwide miml sets when
approvais. Cooper, Box 10455P. Elmwood, CT
06110

4 FOREIGM SETS only 10¢. Approvals. R.G. Sales, Box
1065-M, Jamaica, N.Y. 11431

ISRAEL 15 Ditfarent 10g Approvals. Sam Chazen, Box

“WHOLESALE" U.5.— Foreign Pricalist and catalog Fres!
Evarything Guaramieed. Mo Approsals. Schneder, Box 1240,
Gaand Rapids, Michigan 48501

PAINTINGS - 25 Giant Multicolor Beauties 10e - Worddwide
Approvals. Mayfeld, Box 13698-M. Attanta, GA. 30324,

SCALP requveraton! Mew techrsques! Fuli report, §5.085.
Aargvark Enterprises, Suite 21084, 12345 Lake Coty Way ME,
Seatthe, Wa. 88125

GAIN Exira Tema! Home Ofice. Onganizing Book Guaran-
twscd® 5485 or Frow Inlormaton. T, Renzi, 500 KPrussia
Road, Radnor, PA 19087

IMPRAOVE Yoursell” 400 sell-improvement boaks. Wrile for
free catalog. Ovder Now! Bar Giynn Enterprisas. T204 Wes!
Cedar, Cherokea, lowa 51012

EDUCATION & INSTRUCTIONS

MONEY COLLECTING STAMPS Where [0 buy, sl and
ot thit mast inom your invesimenis. Manual $3.00. Request
free catalog: All lsland Engineering. Dept 5-1, 30 Fleatwood
Dirve, Famengville, N.Y. 11738

PFREE 100 Diflerer Bintish When Faquesting Woridwide
Approvals. Lewington, Box 8148, San Mated, Ca 84403,

ABSOLUTELY FREE- 50 Different British Colonies CON-
, Box 1Z3AM,

50 RUSSIA 25¢ Worldwide Approvals, Bamed, 2304
Hancock #9P, Austin, Texas TATSE

FREE Wall Disnay Set Reguast Approvals. Alpaugh, Box
225, Highridge, NL.L. 0889

50 MINT Britssh Colonies 25¢ 'With Worldwde Approwvals.
Mic-Atlanie Stamps. P.O. Box 476, Edgewaler, Maryland
21037

WORLDWIDE 100 Different Baauties, 26¢. Approvats )LD,
Michael, P.O. Box 2273, Martinez, CA. B4553

FREE L.5. Mint Sat. Approvals. Hildebrand, Box 4BG7,
Santa Clara, Californsa G5054

FREE 100 Canada with request ol Word Wide Approvats.
Brinar's, PO, Box 5807, San Mateo, Calif. 94402

PHOTOS & PHOTO SUPPLIES

PHOTOGRAPHY'S Finas! Froducts At Natonaly known
low prices from & srmall fown dealer you can tyst, Frog Cata-
Iag. Noman's, 3602 South Weetnedge, Kalarmazon, Michigan
49008, Since 1957,
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“JETIGAS  TURBINE CAREERS!™  Homostudy
courges — fheory, mainenance, overhad — Eslablshed
1957. AMERICAN JET SCHOOL, Department PA-3, Darby,
Montans S0820. (406) 349-2100

AUTOBUGGESTION.  Sleep-deaming  hastquariers!
Tapes, records, books, Gamantic calalsg fres. Research
Associahon, Box 24PM, Olympea, Washengion 98501,

CANADIAN UNIVERSITY DEGREES BY MAIL! Accrpd.
ited® Directory §10.00 Guarantesd! Box 41, Swie 308, 1430
Mass. Avenue. Cambrige, MA 02136

HIGH SCHOOL DIPLOMA AT HOME. N0 CLASBES. Low
cosd. information FREE. Cal toll Tree 1-B00-226-5600 or write:
Amencan School, Depl. #30545, B50 E. 58th 51, Chicago, IL
(L)

LEARN Sewing Maching repairing. -'-IIH:\'I'IHUITI'HD-EW
b leam. Free delmils. Sewing Center, 187 FA, Rochede, GA
31079,

FRAEE Calgiog. Learn Auctionesnng. Mashville Auction
School, Box 190, Lawmencaburg, Tennasses 38464

CHRISTIAM Basics Course $3.00. Prayer Family
Internaticnal, Box 10021, Phoenix, Anzona B5064

WANT Success? Powardul Now Book, Bounoe Back From
Deleat.” Free Brochure. Beldl Enlerprises, 125 W. Famagul,
Oek Fadge, TN, 37830

DETECTIVE trmining home-study program. Free inlorma-
ton, Giobal, Box 191 PM, Hanowver, Masgs 02330

LOCKESMITHING, Unvarsal Schood of Master., Cormespan-
dence and Shop Training, Box 214652PM, Sacremento, CA
25831

SUPER-INTELLMIENCE Amaring method sent Fres!
EDEMP, Box 1462, Glendora, CA 91740

TYPEWRITER Repair &l home. konaymaking
Typewrier Insl, 147A Crooks, Paterson, MJ 07503

BECOME a specinlis? technician. FREE catalogue de-

BELL'S BUILDING MAINTEMAMCE SCHOOL. Details.
P.0. Box 17095, Kansas City, MO Ga132

UNMIVERSITY DEGREES! Economical home study for
Bachelor's, Master s, Doclorate. Prestgious tacully counsels
for mdependan study and e expersence credits. Fres infar-
malion - Rschard Crews, MUD, {Harard), Prasident, Cofurnbis
Pacilic University, 1415 Third 5L, Depl 2EB5, San Aaleed, CA
94901; Toll Frea: BOOZET-1817, Ewi. 480; California:
B TT2-3545, Ext. 480,

UNIVERSITY DEGREES By Mail. Accredied Bachelkors,
Masters, PhO's, Free Facts Reveakd. Carsers-PMS, Box
4TDABE, Tulsa, DK T4147.

EXCITING HIGH PAYING CAREERS [, Mews, Sports,
Commuescial Announcers, Wribers. Home shady, employment
assistonce, free delads. Famows Broadcasters. Depl. PSS
1058 Tuscany Pl Cuparing, CA 05014

UNIVERSITY DEGREES BY BEPECIAL EVALUATION of
EXIBTING Job Experence, Education, Achspremer. Fasi,
Inexpensive. Call (S14-853-1781), Or Write: Box 13181-TS,
Coluenibug, O 43213

PIAND TUNING PAYS - Piano tuning - Elsctronic cegan
sarvicing. Learnad gasily &l home. Free bookle!, Miles Bryant
School, PO, Box 20953, Bacramanto, CA SG5A230

COMPUTERIZED APTITUDE TESTING reveals your ideal
prodessigns for happier career life, Information; Caness, Box
281, Bathany, OK T3008.

PREPARE io better handie your business, poitical and
social opportunities. The Blackstons School of Law has mst
the law trgining demand for aimost & certury. inlormation:
F.0. Box TODOO&PM, Dalas, Taxas TEITD

WORLD WIDE COLLEGE of Auctongering, Inc. The origi-
mal—50-yrs. —Weeids largast! Tern soon. Approves for VAL
Free catslog. COL. GORDON E. TAYLOR, Bow 848, Dapt.
19, Mason City, 1A 50401, 515423-5242.

WHY HOT INVESTHGATE COMMERCLAL DEEP SEA DIV-
ING AS ¥OUR CAREERT Our Graduates are working world-
wide making excellant mangy. Send lor ree cataiog contain-
ing desclosures, cradentials, cowrse outling, empioyment sla-
histics, instucior qualdications, progreas standands, financial
assistance o: Divers Instdule of Technology., Inc., P.O. Box
T0A12, Dept. PM, Saattle. WA 88107

EMPLOYMENT INFORMATION

UNIVERSITY DEGREES BY MMIL! Accrecited Bachekors,
Masters. Ph.Dus... Free revealing detads. Counselimg. Box
NT7-PME, Tustin, Califarnia 52680

EXTENSION And Posi-Grasuate Awards in Phiosaphy,
Ar, Scienca. Bolanc, Medicine, Homeopathy, Radorécs, andg
othars, 30 subpscts Curncular free [srmail $1.00 refundabbe)
Aagistrar, Sussex Colage of Technology, Highteld, Danehal,
Sussen, England.

RADIESTHESIA, Aadonics, Dowsing E.5.F. Courses and
Egquipmaent lliusirated Catalog $1.00 (redundabie) Eslablsned
27 yoars. Dopl. PMA, Bruce Copen. Highfeld, Danehd,
Simsen, England RH1T TEX.

LEARN Asigep or awaks. Records, tapes, egupment] Free
catalog! Deawer PM-400, Auidoso, New Mexco BEI4S

SHIPS Tugs, Ciulseships, Rivedoats, Women, Men
$15,000-560,000 Work manth Homa month. Experence
unnecessary. US. 112 Countrnes. Fres Report SASE.
Masine Employment, Box 207, Cantral, 1N 47110

FT.LAUDERDALE, TAMPA, MUAKI Latest Sunday Classi-
lieds. Employman, Real Estate and Personal Sections. §7.00
Per City Specity Citias. Rainbow Sarvices, 3700 SW 47 Coun,
Fl. Lauderals, Fiorida 33312

JOB FINDING TECHMIGUES Prodessional, Reliabie
OUARANTEED, $1.00 SABE. Pemsconsl Services, Box
X285, San Amtoras, Texas THZ1T

U.S. Postal Service Joba, Information $1.00, Travie
Enterprises, P.0. Box 15907, Mivaukes, W 53215

(Continusd on next pags)




mﬂmﬂu‘r INFORMATION
Continued from

WOREK ABROAD, Newsletter lisbng openings oversaas
$5.00. 24 Page Builetin & Jobsaarch Kit $1.00. Demctory of
Hiring Agencies $3.00. Work Abroad, 2515 Rainler Avenue
South, Seattle. WA 98144

SEEKING JOB INFORMATION? Shop arcund. SR mon-
&y, New publication, “Working Abroad,” compares 30 books,
packets, services being sold thvough classifieds. $4.95 Eliot
Housa, 3330 Ehot #B5. Denvar B0211.

ALL Skills Overseas, Resurme o: 4732 South Victor, Tulsa,
Dkla. 74105,

HELF WANTED

OVERSEAS Empioymant ... $20.000-$60,000+. Free
Hm‘t'l Employment, Box 19760-AE, indianapolis. Indiana

OVERSEAS, U.5. Jobs Available, Unlmited cpporunities.
Write for application. Employers. Box 32381, Gull Shores, AL
BE54Z.

AUSTRALIA — Openings Mow! Top pay| Transporiatian
Plus ‘Workdwide hstings: $2.00. Jobworid, Box BB1E, Cypress.
G 90630,

AUSTRALIA WANTS YOU! Jobs! Big Payl Transpanation!
v Hardbook - 52.00. AUSTRALIAN
INTERMATIONAL, Boax 18107-AE, WASHINGTOM, DC
20036

IMVENTOR-
MACHIME DESHIM

EMGINEER
LARGE apparel manufacturer needs crealive indeadual 1o
design process machinery, Candidaies need RAD and will
hirwe desigried patentable dievices. Indradunls with manulsc-
turing Background in mechanice, hydraulice, electranics will
also be considered. Candidaie musi be capable of indepen-
den! desigh in manulactuing environment. Excellent salary
and benalits. Please send reseme. and elc. 1o Mameia
Aodger, P.O. Box 21488, Greansbam, MC 27420

FAST serace licensed & bonded company will quole price
on bilue prints & sppeoacmabe cost of prottype of model. Send
shatches and descriplive malérials with $10000 refundad with
order to: Broadway Design & Development, P.O. Box 1018,
Flird, MI 48501

PATENT AND DEVELOP Your Inventon, Registered Pal-
enl Agent and Licensed Prolessional Emgeness. Send for
FREE PATENT INFORMATION Every Inventor Should Have.
Richard L Msar, Woolwoeth Buiding, 233 Broadway, Suite
JE12M, Mew Yo, WY 10007, (212) 267-5252

PROTECT YOUR INVENTIONS AND TRADEMARKS,
Rogsiered Patent ARomey. FREE Prelminary Review, Box
IGEPM, Millmood, NY 10546

PATENT Applcabons. Pater Keaefe, Patent Attorney, Box
259, Rosevile, MI 48065,

INVENTIONS WANTED

LEARN how o offes your invention for sale or licenss. Free
bogkdetl oullines procedumes. royalty rales. requUEeMmENts.
Kessler Salas Corporagion, C-5-IW, Fremant, Ohio 43430

EARN ROYALTIES. NUPRODUX INTERMATIOMAL,
137TT K STREET, #203, WASHINGTON, DC 20005

INVENTION MARKETING. FREE INFORMATION. REP-
RESENTING MANUFACTURERS. Paiman, 77 Fulion, 360,
Financial Distrct, Mew York, NY 10038

INVENTORS! Have an idoa? Don® know what to do? Call
AR e Iree nformabon kit, Toll Free 1-B00-225-5800

NEW |dea? Amencan Fatenl @ Washington, D.C. Gels
Resuits! Bes! References - Free Kit - 1-800-267-TBS0.

BELTS and Buckiss Compilete ine tnsl selles,
irckors, moloreycles, widlite, wesisma ate. Big Prolita, Com-
pate dealer sel up. Catalog §1.00. Anchor Speciafes, Box
3958-8PM, North Providence, AE 02811

CLOSEOUT Jewelry 55¢ dozen. (Catalog 25¢). Roussals,
107-1631 Dow, Arlington, MA 02174

CLOSEQUTS! Dwcounis! Below Wholesale! Freebios!
Inlarmation gtamp: DON, Box 20153, Ferndale, Michigan
4RZA.

400,000 BARGAINS Beiow Whaolasale: Many Free! Ligui-
dations . . . Closgouts . . . Job Lots . . . Single Samples. Free
Dwetails. Bargainhuniers Opportunities. Box 730-A, Hollend,
Michigan 48423,

MEN'S HAIRPIECES (TOUPEES) WHOLESALE.
Hamillion Brewarl Company, Dept. PM, 44 MNorh Banson,
Upland, Calil. 91786

WHOLESALE prices o daily housahold products. Cl.u.lng
§2.00 jrefundable). Genonygs, Box 52427, Houston, TX.
052

CHEAPEST PRICES! Watches, Elsctronics. Movaltes.
Gifts. Calalog §1.00 (Relundabla) Glare-PM, Gresley
Square, Boa 20321, New Yok, WY 10004

BIG PROFITS! Dvapes, Priscillas, Coundry Fuffies, Bed-
Epraads - Low Price - Outlet Sales! Detaits §1.00: AMord's, Box
330P1, Middesax, N.C. 27557

WORLDWIDE BARGAINS . . . Imports — Dropship —
Cioseoul — Surplus — Freebles -- (Stamped Emeslopa).
Mamees, Box 1717PM, Highiand, Ind. 48322

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

REAL ESTATE & FARMS

CAMADIAN Courtry Properies, Quwe 70ih yeas. Termes
aviulable, Catalogue airmailed $1.00. Dignam Caorporation,
Buits 498, BS Bipor Ensl, Toronto, Omanio Maw 1B5

OPPORTUNITY SEEKERSMLM MAMES. FREE SAM-
PLE. Variue-PM, Box 336, Riviera, AZ BE442

FREE Mailng List Consultation. Detads. GOC-15P, Box
1107, Steart, FL 33404, (305)334-5205. 1-800-554-5478

FREE real astate guide. Caniral Ozark's largest. Lisings
from over 25 comparies. Winte: Land Rush, 1430 W, Eighth,
West Plains, MO GE7TS, 417-288.T180,

FOR INVENTORS

INVENTORS: Il yous have an imvention Tor sake oo icanss,
wits for Irga Baakhst axplaining how we can help you Kedaler
Sales Comp., C-5-F1. Fremont, Ohio 43420

PATENT IT ECONOMICALLY! Free Detmls, M. Raner,
2008 Fondulas, Richmend, VA 23229

NONPROFIT Foundation helps swentors, Widas! range ol
sorvices. Free mocording forms. Free ecvaluation. Afiliated
Invantors Foundation, 501-B lowa, Colorado Springs, CD
B0B09, O Call 1-B00-525-5885.

PROTECT Youwr invenSion. Regisiernd Pateni Attornay.
Many Years Experience, all Fields. Individual Imsentor's Prob-
mms Given Spacial Consideration, Very Feasonabbe
Changes. Write for Fres information, Paul H. Gallagher, 2530
Crawlord Ave., Evanston, llinois S0201

SELL YOUR IDEAS YOURSELF! Secrets revealed! Big
profits| Guaranbead. Raport 1e8s all' Send §3.00. ldeas. Bax
14N, Middiebury, Conn, DETEZ,

DO YOU HEED MORE CUSTOMERS OM A MATHONAL
OR INTERMATIONAL BASIST Ow company specisizes in
quickly locating and qualifying seious cusiomess lor manulac-
tunars, marketing firms and businessis of l types. For more

ion, wiite fo: M-Pen Enterprses, 5313 Bakman
Avenue #312, Morth Hollywood, Caliloinia 91601,

GREAT RESOURCE BOOKS FOR INVENTORS! Maows:
loter, 53.00 postpaid David Gidmark, 142 Hoower Ave.,
Wndura, Calil. 93000

WESTERN MORTH CAROLINA Mowtain  Acreage,
Farms, Cabms, Homas, Walerront Property. FREE Bro-
churas. Call Toll-Fres: 1-800-438-8153. Rapor Realty Inc..
PO Bowx 818, Murphy N.C. 2ES06

CALIFORMIA. Lots. Acreage, 530 Diown, $40 Monihly, Box
25291, Los Angolos, S0035.

REAL ESTATE FOR SALE Mew Spring-Summer Catalog,
Ihousands ol pioperties & pctures! Send 52 lor postags &
hendéng. Free &t any local Uniled office. UNITED FARM
AGENCY, 612-PM West 4Tih, Kansas Cry, MO. 64112

YOUR OWN FISH AMD HUNT LAND

LOW AS $29.00 ACRE—S$50.00 DOWN!
BEST aweas for lish and game. Governement neport more sh
and Game per square mde. TITLE GUARANTEE. BUY BACK
GUARANTEE. Bought thry ESTATE LIGNDATMONS across
Canada. EASY PAYMENTS. Ged your Free catalogue MOWH
CANADMAN ESTATE LAND, Dept. PMC, 2411 Yonge Streel,
Suite 303, Toronto, Ontare MAP ZZ1. Phone any fime:
14164800444,

CASH Paid For 15, 2nd & Wrap Morages And Land Con-
racts, All Or Part Ary Area Trade The Smal Peyments You
A Cobactng For A Lump Sum Of Cash Now, For A Quole
Cal: Prolessional Placemant Lid., TOB-44ih S, Galveston, Ta
77550 Ask For Chrig Haris From Hout B:00 &m to 3:00 pm
{#09) 7E2-8004

RETIREES: Happiness, Securty, Contentmant-Baaubifyl
Southern Cihao. Near Major Cities-Indepandent Living-individ-
ual Homes Starting At $19,000.00-Life Lease Or Bentat-Mod-
a5l Monihly Fees- Bristol Village, Wavery, Ohio 45630

MVENTORE! Can you peafit from your idea? Call us today
negerding the marketing of your inventon, of write for your free
informaticn

Westlisld, Massachusetts, 01086, (413) S88-37T53, (nod in
answering servica) A fee based marketing company. oflices
neticmaicie.

REGISTERED PATENT ATTORNEY Washington D.C.
Suburh. Donald A. Kettlestrings, 414 Hungerord Drive,
Rocivitie, Manytand 20850

PLASTIC BAGS

HUNDREDS of Szes, Plain and Jipiock. Lowest prices!
mmadiate delvery! Free Catalog. Acton Plashc Sales,
16300 84th Lane NE, Minnoapols, Minn 55434, Tolfrea:
1-800-126-8484,

INCREASE YOUR BUSINESS POTENTIALI Our Mad-
order Buyers Lists are Guarantosd 3-lor-1 deliverable. Fres
Dwelails-Send SASE fo: AN Enterprses, 1020 5. 22,
Chickasha, Ok, 73018

FRESH, hot, responaive name bsis of mall-ordar buyers.
Most calegones. Computerized in 2ip code order, Peel and
Stick labeis. Guaranieed deiiverabse’ For brochure rush BASE
to: AV Entenprizses, Box 404, Parowan, UT 84761,

FRESH HOT Names of REBPONSIVE Malorder Buyers,
FAush SASE: C. Pedersen, 40 Kemble 51, Lanox, MA
01240

MAIL ORDER BUYERS LISTS. Computenzed in JIP
CODE ORDER. GUARANTEED DELIVERABLE! For Bro-
chure, WRITE to- NEIDMG ENTERPRISES, Box 8, Lewisbup,
P& 1TEIT.

MULTHLEVEL BUYERS BEWARE OF CHEAP MAILING
LISTS. COMPUTER TECHMOLOGY insures you gel best
pesaible mailing lists, Send SASE. Solo Marketing, 8320 Little
Circle, Bloominglon. Men. 55420

INCORPORATE without lagal less! Free bockiet tells how,
includas lorma. Cal now B00-345-C0ORP.

RUBBER STAMPS

FREE, Interesting, Slustrated Rubbersinmp Brochures.
Sharp thres line acdness siamg, 34,99, Timasavng Stamps,
1212 Joseph, Ambler, Pa. 18002

BARCO Type Founders. Type and Rubber Starmps cale-
fogue. bad $2.00 refundable on first cnder, 237 §. Evergreen,
Bansenmville, 8106

PRINTING PRESSES. RUBBER STAMP
OUTFITS

PRINT YOUR OWN— Printing presses, typs, suppies,
direct from {aciory. Famous since 1872, Write lor iee catalog
and samgias 0: Kelsay Company, DM. Meriden, CT 06450

BUY IT WHOLESALE

1,000,000 (TEMS! Lowes! Prces! 5100 Shipping!
"Bonanza”, #°0-P, Luguilla, PR 00673

AFFORDABLE Patent Protection, Brochune: Chan Patents,
3013 Birchires, Wheaton, Mangand 20008

TOOLS, padgets, jewsiry, ect 50% OFF gant catalog
§1.00; Samual's, Box 369, Depew, NY 14043

PATENT Your Invention Yourselll Kil $85.85. Guamaneed!
Ratirad Examsnor, T400, Washington, D.C. 20044

BUY Dwec! From Hong Kong. Detsils $1.00. Anthomy
Coluccl, 58 M Central Bivd., Merrick, MLY. 11588

TYPE for Calalog $1.00/deduclibée 18! onder,
mcwn-punn 3, Bow 134, Honeybrook, PA 16344

PRINTING Presses, new and used supphes. Ll S0¢:
Twnbaugh Printers Supply, Mechanicasbung. Penna, 17058

COMPLETE Rubber Stmmo Outfts, Supplies. Same day
shipmanl. Sign Engrawving Machines, Whoiasals Cataiog
52.00 Deductible, Slar Stamg, 1720 N. Marshfied, Chicaga,
B0E22

PATENTS Financed! PATENTVESTMENTS
INTERNATIONAL, 1050 Connecticut  Ave.  #300,
Washingion, DC 20036

EARN MONEY selfling rings. jewelry, buckles, waichas—
buy direct 130% below retail. Catalog §1.00 (refundabie),
Anka-PM, 80 Grearwich Ave., Wansick, Rl 02888

|Continued on naxi page)

POPULAR MECHANICS ® MAY |985 247



PRINTING PRESSES, RUBBER STAMP
OUTFITS

Continued from page)

REPAIR lxsnmowes thousands of parts and tools whole-
s:n list 40¢. EMwangers, PM, P.0, Box ¥, Porl Jarvis, NY
127

TYPE Fonts, Hand Printing Presses, Supplies. 120 Pages.
$2.00 Dechactible: first ondar, Acma Typas, 1720 M. Marshieid,
Chacagn, BOEZ2

QUICK Copy Prnting. Low Prces. Write: Matomwide, 514
North Main, Bisamington, lllinois 81701

THEAMOGRAPHED BUSINESS CARDS, Low Prices
PJwW, Box 134, Barberion, Ohio 44203

GIFT SHOPPING

NOVEL GIFTS. mu:-anm afractive quasty sems. Send
$.80 refundable with purchase lor catalog: Heibill's, 527 M.
Aqusa Ave., Ste. 134-1, Covina, CA §1722,

L.C.D. CLOCKS stick o anything, anywhere. Quarnz accu-
racy, full fwe funchions, 1% inch diameter. Only $2.05 each
Bbawe's Enterpreses, B014 Glenbeigh, Sytvania. OH 41580

PLASTERCHAFT . . . Profable Home Business 000
hiolds Avadabie. Details. Lynnefie, B251C Mentpark, Mentor,
Ofwo 4060

FREE Brochures. Rppair air condiioning Fefrigeration.
Tools, supplies, hl inetructions. Doolon, e, 11252
Goodnagh, Suite 600, Dallas, TX 75229,

SECRETS OF THE SUCCESSFUL HANDYMAN A guide
for stanting and managing # small confracting busness. Free
miormation. Farmstead Publicalions, BOSS Magnet Pd.,
Minerva, Ohin 44857,

MAKE MOMEY IN SPARE TIME. Eam Gensrous Comimes-
Sions a3 a subscription sales representative for leading mag-
annes, For Tull detalls and instructions, send this ad with your
name and address 1o POPULAR B, Dapl. AB-M,
250 W. 551h St. Mew York, NY 10018

QUALITY gt items,. free catalog. Jasim, Box 1323-C
Jackson Heights, WY 11372

UNIGUE General Gilt Catatog $1.00 Heartline, Box 34002,
Datroil, M1 48234

PHOTD Bell Buckde! Greal Gift. MUSING PDSSIBILK
TES! Detads Johnson PRIS 18112 Masrva, Dolion, IL
B0418

FREE Distinchive Gifls By Mad calslogue Trpall, 3100
Yorba Linda Bivd, #4235, Fullerton, CA B2631.

SALESMEN-DIST,

SELL engraved products o businesses, schools, profes-
sonpis! Personaized products for individuals, immalles! Rush
52,00 (refundable) lor sales kif and prool ol sasy prodis!
Jewell, Box 2863F, Sama Fe Springs, CA 90870

TAKE CATALOG ORDERS. Sell Ower 3000 Best Sefing
Specsalty Products Below Wholesale Prices. Immediate Prod-
. KEQ Gift Word, P.O. Box 2p0983, Tampa, FL
AIEAT DDA

CLOCKS, WATCHES, PLD GOLD,
JEWELRY

HIGHEST CASH far Gold, Jewsdry, Gold Teeth, Rings, Dia-
mands, Wasches, Siver, Platinum. Mail Articles Today, Fres
gilt wih Inlormetion. Chicago Gold & Precious Metals, 10
Sousth Wabash, Depl. 358, Chicago, 60803,

TAKE NO CHANCES. Daal with cidest. mos! raliabie fem in
wold goid business. Establshad in 1534, We buy Gold, Silver,
Patinum, Diamonds, Highest Cash. Free Information: Aose
Industrigs, 25-A East Madison, Chicago. 80602

CLOCK WORKS, wood clock blanks, rockhoud supplies,
el buckdas, cul shanes. #ic. Wholesgle cataiog 25¢. Eloxite
Coep.. BOEYE 10th Street, Wheatland, Whoming 82201

HANDMADE German Cuckoo Clocks many models, musdc,
coior ophons SASE. Box 28, New Canaan, Conn 06840

CYPRESS CLOCKS Do R Youself Catalog And Instruc-
ftions. Frew: Ouartz Movements. Cypress Siabs. Resin!
Cypress Cormer, 5104 Squth Tral, Sarasala. FL 33581

CLOCK MOVEMENTS, Duals, Gilts, Free Color Catalog.
Low Prices. Mewpodt, 2313 Burbank Bivd., Dept. PM,
Burbank, C& 51508,

SILVER

BUY 599 Siver Bulion DIRECT. Save. GUARANTEED
REPURCHASE withoul fee. SAFE. lmvestor Sludy 55
Sikversmilh, Bax 253, Spring Lake, Machigan 49458

JEWELRY, STONES, MINERALS
HOW To Maintan Clean And Carp For Fine Jawelry. Send

$4.00 For Booklet Jop Black, 8421 Avondale, Suse 212,
Dlahama City, 0K 73118

AGENTS WANTED

AGENT wanied, muﬁmmwwm:
Ewin Co. Lid., GPO Box-64, Bangiook, Thaitand

BUSINESS orromugnm

IMPOAT — Expon opportunity, profiable workd-wide, mail
order business irom home, withoul capital. w-ambpunhrnn
rish muaminaton. Experience unnecessgry. Free Raport
Mellinger, Depl. A2T06, Weodiand Hills, Caliorria #1367

DRVE HEW LUNURY AUTOMOBILE “FREE!" Write
Matonal, Ozark, AL 3EXE1-1106 '

ALUMMUM SCRAP - Recycle  Yoursel - MAKE
$25.00'POLMD! Frée |rilarmdticon: Indusirial - PMES, Bax 127,
Alexandra Bay, Mew York 13807

Qpporunity! Start profiiable home business
exparignce of capilal Write Ror Irsi book, phus details.
Mail Ordar Assocatas, nc, Depl 649, Monrtvade, NJ D7845.

PHOTOGRAPHY §1000.00 a weesx. No gimmecs. Gomplele
manual $4.85. C. Jordan, 3208-7 Stonestheow, Durham, NC,
27T

GROWING demand for this HIGH PROFIT nomw business.
Complete detalis $2.00. mdependent Sales, Roube 3, Bm
88, Golden, Colorado B0401.

WOW! OFFERS! 51.00 sends your name b Business
Cppartursties advertisers i this and 9 other major magazines,
Fiedding, 11034 Wrightwood Pr, Studic City, CA 518604,

SELL Wilde Sationery And Books. Catalopue §4.00.
Giojasm. 105 N, Pigza Trail, Virginia Beach, 234537

STARTING YOUR OWM SUCCESSFUL BUSIMEGS.
FREE Subscnplion o Dpportunaly Maganone eils how. Write
Crpportuniy, Dept. E07, & N. Michigan, Chicago, IL. 80602,

FIND cong, peagiry, nupgels, measure. Mew revolulionany
patered detector. Astoundfing range. Unaflected by black
sand, minsrakeed ground. Rejects metallic irash_ Fres Cats-
log. Gardiner, AT20M N. Tth Avena, Phoapa, AZ. BS013

BECOME A Tax Consultant. Qur students sarm 53,000 -
£5.000 every 1ax seas0n prepanng retums, evenings. Ascrmd-
ited Program. Mabonal Tax Traning School, Monsey 2E3,
MNew Yor 10952,

TREASURE- Locate quarter mde away with ullra sensitree
lecator - brochure froe, Research Products, Box 270270 -
AMC, Tampa, Flonda J3688

FREE GOLD. Leam pold panming, where to hnd it Fun.
Easy. Make $300.00 ounca. Book plus free Gold Rocker Box
plans. Guarantesd. 53.00. Goldbin, P.O. Box 242PM,
Higshare, Oregon, 97123

SAVE up b 40% on metal deteciors. ANl major brands
inciuding White's and Oarrefl. FREE discount cadaiog.
Morfhwoods General Biore, Dept. DPM-S, 1325 Gresmaay
Cross, Madizon, W1 53718, (BOR) 274-48580.

PROFITABLE OCCUPATIONS

FT. SMITH suction Scheod, FL Smith, Ark. 72903, Resident
& Home sludy. Veteran Approved.
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Your iotal cogt lezs than $20.00 . . . PLANS, " LENS & D!H-
ers eformalion $17.50 . Hlu'q'ﬂud FREE .

Macrocoma-BIX, W‘M Crogsing. Pennsylvania 1!8??,
Creditcard orders 24HRAS. (215) T6-2080.

MOMEYMAKERS! 130 Roports Send 55,00 loday for book-
let i Marth American Prass, 43 Station Road, Somenvile,
Mew Jarsay DBETE

$700 Per morth aamings posddle

retms &l home or tax office. We show you
learned. Details trom. No salosrman, Fldlrnld
Montross, Chicpgo, BDE18.

l'm

Fow. Quicidy
ax, 2065

HIGH PROFITE WITH CUSTOM T-SHIRTS AND CAPS.
Inexpenshve, professional heal iranssir machines, All sup-
plies. PRESS MAGIC. P. 0. Box 22800 (GC). Tampa. FL

MAKE Aubber Stamps. Highly Profitable Busingss, Fres
Detaile. Simmpar, POE 22809 (GC), Ternpa, FL 33622,

BUMPER STICKER PRINTING DEVICE. Cheap, Simpla,
Fm Fro details, Bumper, POB 22791 (GC), Tampa, FL

SCAEEM PAMT T-SHIATS. Inoxpensse kits. Free Detalls,
‘T-Printer,” POB 23991 (GC), Tampa, FL 33623,

PROFITASLE GOLD FOIL PRINTER. Personalize busi-
ness cands, pencils, maiches. Free Delais, Goid, POB 24986
{GC)L Termpa, FL 33623

WVINYL'S Whers the monay is! Profesaionally repair, refin-
ish, recolor fumniture. luggage, car tops. Ouyick, sasy. Two
samall 520 jobs a day eam you §1.000 a month. Homes, carns.
offices, restaurants, unlimitd cusiomsers. Start aarning afer a
few days practice. Bersabonal detgis free. VIP, 2007
Monfrosa, Chicago, 60618

TAKE Catalog Ovders. We drop-ghip 2500-best-seling spe-
caalty products. Lowest below wholesale prices. immediate
delvgry. Speciacular home business opportunity, Free Book.
SMC, 8401 Da Soto Ave., Depl. 20-53, Chatsworth, CA
91311-4881

ASSEMBLE PRODUCTS AT HOME. Many opporfunilies
parying High Weekly Profits presantty avedabie withou! rvest-
manl. Writa: Businesses, B28 Brighton 11th, Brooklyn, New
Yook 11235,

FIAND Tuning quickly lsamed with home study COuTses.
Diploma granted, Amaencan Tuning Schocl, 17050 Teller

PICTURE Framing— Profitabla full or spana-[imes business.
Easy o wam with handbock-course “Guide Ta Picture Fram-
ing Profits.” $3.00 Guarareed. Free framing-supplies catalog
included, Japs, 126-FM Seventh Morth, Hopkirs, Minnesola
55343,

CONCRETE Block Machines: Catalog 51,00, Rovie One,
Bax 3740, Rapid City, South Dakola 57702-3740

REPAIR HYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4#15T,
BROWNSVILLE, TEXAS T8520.

VENDING MACHINES. ho . Routes sam .mr.u
profits. "Big Cataogues FREE. Paroway Corpontion, 1830
PMB Greermping Dive, Timorniem, Mandand 21083

HEW Marcades Benz, $120.01 monthéy, or BMW, $81.51.
+ o . Guarantesd. . . . Write: FoxCo. Box 2655-55. Springfield,
WA 252

£1,000.00 WEEKLY Possible Bronging Baby Shoas FREE
BROCHURAE SHOWS HOW. NBFM, 388 Airport. Sabring, FL
33870

LEARM Sewing Machine Rapainng. Men. Women. Lucrs-
tiva Profits. Gressln Correspondence School, Box G104,

SEIZED IN GOVERNMENT NARCOTICS RANSG! Aup-
mobiles . . . Vans . . . Boats . .. Furniture . . . Thousands ather
itmms. Buy Dirl Chaap - Ressl for Big Profits! Free informa-
tion: Marcel, Box TE5T-M, Mormos, LA 71211

MAKE MILLIONS MAMUFACTURING BATTERIES!H!
Suppses avasably. Everiast, Box 368, Bogota, NJ 07800

525,000 LOANS INTEREST FREE!! Secret Federal law
WIPES OUT DEBTS!! Dwetmis FREE!l MoneywseB.
LaGrange, NY 12540

GET AICH using OTHER PEOPLE'S MONEY!! Unigue—
amazing business Details FREEN Finance ConsultantsB.,
Bilings, NY 12810

CLIP neewspaper fems-—52 - 525 EACH! FREE Raport!
Clippngs/B, Bafirgs. NY 12510

QET RICH! Secret law smashes debls—bnngs
Craditl FREE report!] WealthKa/B, Bilings, MY 12510

Cash,

MAIL Ordar Prodits! For Disclosure. CRIA, Bax 257, Stua,
FL 33405

NEW dscowvary in batiery reconditioning. E morihs
guaranies means “Big Profits Fast"! Elecions, 7415 Gable
Dr., Littie Pock, AR 72208

LEARN MIRROA RESILVERING fres  indosemation.
Silvercaal, Box 127, Larsdowns, FA 19050,

$10,000. MONTH MULTILEVELING YURNA FOODS.
FREE PARTICULARS. MIDWEST, MILLER, MiSSOURI
BETO7.

(Continwsd on mext pepe)




BUSINESS OPPORTUNITIES
—e e from preceding page)
FPRODUCE BEAUTIFUL COPPER OR BRASS SIGHS,
Fasl, Inexpansive, Profitable. Detaits, Signat, 50 High. Suite
LL 74C, Byitalo, N.Y. 14003

BIANE BIG MONEY REPAIRING WINDSHIELDS & Plats
Glass! Up o 380,000 yearly| Call TOLL-FREE for Valuabie
FREE report. 1-800-321-2587. Cias-Weld Sysiema, Box
57ES0, Band, OR 97708

MAKE MOMNEY SELLING KMIVES. F Prices-Close-

ouits-Free Samples. Dufty Emempeises, P.O. Box L, Dept. PM,
Bayville, M 08721

MAKE fresh ice cream cones/sundass & ters. Sea mar-
kels, eic. High proft margin. Free Brochure. Canyon Cone,
19121 Newhouse Streel, Canyon Country, CA. 81351

MAKE money al home! Hundreds of profitable plans, Fres
information. GAC, Bax 124PM, Middletown, C1. DB45T

B480 Waekly, MMMMM
26233-A. Tamarac, Florida 33320

HUGE prodfts! Reconddioning used car bafteras. Secrets
others don’l tell. Slamp please. Babtery Outiet, Box 3300,

Hickary, N.C. 28603,
MAKE HOMEMADE BOOKLETS. I've samed $187,000

with mine. Frea inlormation: Falcon, Box 37168, AL Worth, TX
TENT

PROFITABLE HOME BUSINERS. Fres Bookle!,
Hageman, 604 Suntide, 51, Lovis, MO, 62125

BALLOON INFLATABLES, just ke Hol Alr Balloons,

indoor cutdoor promobions, Exciting Business Dpportunity.
Balicon Desplays, Box 7Z3P, Kent, Ohip 44240

BORROW By Mail 3500-525,000 Fast! Easy! Confidantial!
For o Application Write: Accurate, 2120 Crestrmoot,
Nastwille, TH 37215

NEW Luxury Car without cost] Write: AMCD 8, 1601 Main,
Flainfisld, IN 45188

REAL Estate Secreis! Become Wealthy. Free Deimiis:
Investments, Box 731, Santa Barbara. Ca. 83102

MAKE MOMEY BY THE MINUTE around the clock for
doing 8 hours 8 weak paparsor from horme. Grows 1o iie-
time income. Tobally new wRra-moderm propect Unkke anything
bafiore. Still ground foor. Mo expedience of educalion requin-
ments, 10,500 people akeady dong. Dhision of major LS.
corporation. For details diaf (216) 452-2171, 24 hre., 7 days.
Mgk for . 116

BUY WHOLESALE, SELL RETAIL, POCKET THE DIF-
FERENCE. Detals, TREM, 16 Smith Street, Waldwick, NJ
07463

SELL Uniqua High Proft Retractable Bail Poirt Pen In Key
Chasn And bowelties. Southeast industries. Inc.,

Wecktace
P.0. Box 361, Dept. PMS, Coffeyville, KS 67337

DUPLICATE SUCCESS "244 Proven Weys 1o Heve &
Griitar incama” O of 8 kind catalog details our last salling
sian-up snd operational manusls on fhe most profitabie smal
Dusingades, videos, casseliag, urajue financial and computar
SerioRE. home Moneymakers, unusual plene, eic.. Complate
dasiar s8l-up Bis0 availabls (Big Profits) - B0 page color cat-
miog tells sl §1.00 Entreprensural Purs, Dept. ME, 532
Main Street. Coveniry, Rhode Island 02818

FREE! . . . “TREASURY OF HOME BUSINESS OPPOR-
TUNIMIES" ... MALCO, BOX 34370, BARTLETT,
TEMNESSEE 38134-0370

PROFIT from T hottesd Homs Buginesses. Guarantssd.
Frew details. Modarn Publishing, Box 232, Burdinglon, Mass.
01803

START YOUR OWN mailorder business the sasy way.
Slep-by-step guide. Detals FREE. Bookworks. P.O. Box
635-A, Blackaburg. Va 24060,

GET RICH With Home Businass. 'Why Be A Wage-Slave?
Frga Datalls. Oues!, 7525 East Rocssvell, Scottsdals, Az
BE25T

GAMERA Ownors Amatear Or Pro. Take Picturss For Mon-
#y. For Fres Ditads, No Obiigation Write: Pictures For Maney,
P.0\. Bax 885, Depl. A, Granfiord, N.J. 07018

RECOMDNTION JUNK BATTERIES. Easy moneymakerl
Write: Owen, TT1PM, Batfie Ground. Washingion 8504

$100,000 Month Janitorisl Busnass? $1.00 Informabon,
Tidewater, Box 11367, Tempa, Florida 33680

FREE Detasils, Home Business, Proftable Results. Al
Marketing, Box 2880, Dept. AD1, Prescofl, Arz. 88301

MEED MONEY7? LIFETIME incomae oppariundy FREEN
Ellss, 1424 Inshill-11, Biloxd, MS. 38530

MAKE PVC PIPE FURNITURE. Easy profits! Write: Owen,
TT1PF, Battle Ground, Washingion 26604
MULTILEVEL MAILORDER CAM MAKE YOU RICH!

Ground foor opportunity. FREE cassetie reveals howl
WHIC-1, 7249 Ambhurst Way, Clearwater, FL 33548

WINDSHIELD REPAIR resin $23.00 an cunce, Complele
Buppliae &l Peasonable rafea. Finchers, 483 Timbar Ridge Ad..
Femedsvile, NC 27284

MAKE BIG DOLLARS WILDCRAFTING! Frae information.
Flayd's, Box 1214, Frankin, TN 37065-1214

BELL Books by Mail Dealershep-25¢. Midwesl, Box
44F2-PM, Shawano, Wis. 54168

OUTRAGEDUS PROFITE! Seven most profitabde busi-
nesses, FREE defails. Fesves Entemprses,
P.0. Box 740507, Houston, Texas FT274-0507.

ACCGUIAE WeaSh— Magic”™ Mongy Flanll information
Rizrze SR105, Cloudland, Gaorgia 30702

$1,000 Weesly Home Business Directory, Box 2013-PM,
Mew York, New Yok 10163,

$192.00 From Square Fool Plywood. (Huge Demand)
Fevealing Proof 25¢. (Refundable). Woodwin, Bridgewater,
Mass 02324

SENSATIOMAL “The Easisst Business On Earth” Fres
Datails. Mack Book Sales, 1880 Laurel Shroel, Wlits,
California S5400

| MADE 540,000 Year by Mallordart Helped othars make

money! Details 25¢. Torrey, Box 318YY, Ypsiantl, Michigan
48187,

EARN UP TO $1,000 WEEKLY! Spacial Dealer program
seng immodiate cash for participants, Box 459PM, Aliance,
Mk, BB301

HIGHLY Proftable Home Business Free Details Send
Siamped Enveiope. Santord, 21018 Middissex, Genca, Ohio
43430

YOUR OWN TOY BUSINESS Flysrs $1.00 To: B

MATIONAL Tele-Communications Comp. Looking far Mew
and Innawated Products 1o Promata and Merchandiss. Flasse
Reply io: AB Systems+, 710 Woolsn Foad, Sufs 104,
Coiorado Springs, CO B0B1S

GET RICH! Financial Security Fres Details. J & E
Publications, 822 Washingion, Dept-C, Covington, Mnd.
4T9a2

FREE ADVERTISING! Magarnes, Newspapers. knstruc-
thes bookiet tells how, Nothing slss to buy. Send 55,00 now 1
Alpcandac's, 1025 Parade, Ere, Pennsylvania, 16503

ARABS HAVE MILLIONS o Loan, Imvest. Purchase! Free
Dataile! PRE-FM, B35 kain, Vidor, TX TTSE2

$25.00/ hour Irom home. Men, women, il ages. immacdiate
cpporunity, Rehmani, 210 Welch-PM, Ames, |A 50010

$10,000 MONTHL Y Amazing new menaymaking book tells
how. Details frea. Surbell Products, Depl. 1085, Box 2441,
Tuscaloosa, Al. 354011

MAKE Good Money At Homa Part Time or Full Tema. Free
Information. RCS Systema, P.O. Bax 45M, Weabogus, Ct
os06E

RELAX AND GET RICH. Let Me Show You How. Bar
Emtavprises, Box 148, Bediord, NH. 03102

Box-573, Balendorl, lowa 52722

MERCEDES or Intatusfion. Own one Free. Initiathe-5, Box
10170, Alexardria, VA 22310

LIFETIME Sacurily. Mulli-Level Mailorder Two Oppartuni-
tes. Omad-M, 10 Oak Lsne, Suisun, CA B4585

START YOUR DWN BUSINESS withoul experience or
capital Be your own boss. FREE INFORMATION, Graphic
Marksting, Suite 223, 3701 Division, Metaira, LA 70002,

$500.00 WEEMLY From Junked Tires. (Rush Stamg).
LeValleys, Fountain, FL. 32438

“SELL MOMEY!" Bacoms a Loan Broknr Fros Details,
Financial Planning, Dept. PR-207, 210 Sth Avenus, New
York, 10010, (718) 7E8-5803 Ext. 200

detais $2.00 (refundabis). ADM, Box 33, Butlslo 14207

SET YOURSELF UP How To Make Infarmation
Canter, Daaler datais, Publisher, 8218-P Viespar, Van Nuys,
CA 91411

EARN STEADY INCOME operating your own Collection
Apency. Free Detalls! Credit Metwork, Dept. PM-TO1, 210
Fifth Awir., New York 10010 (718 T68-6803 Ext. 70

SATISFACTION GUARANTEE! $200.00 Dady Profit Typ-
call Qwn A Protectod IMPRESSIONS Wholesaln Boute. SPE-
CIAL BONUS FOR FIRST 50 DEALERS! CALL NOW! (513)
237-7RE9 IMPRESSIONS, 5501 Mari, Huber Heights, Ohia
ABA,

BECOME Real Estate Inspecior - Liwge Incoss Posential.
Be Boss. Home Simplified

$3.000 MONTHLY Informeton Busness  Brings.
Initsative-F, Box 10178, Asxandria, VA 22310

HOME PROFITS. Broed parakests. Sall to public or we'll
buy sl you raige. Wrile t0; Americen Pargkests, 10660 Plano
Road, Sute 122PMW, Dallas, TX. 75238

PERSISTAMCE-SECRETS-SUCCESS Independence:
Donica, 332P8 MNorth 12th Street, Mewcastie, lnd 4T3E2

PLAMG Tuning Business. Low investment, quick profil! Free

infonmiation. Careers, Box 383, Urbana, IL 61801

NEW FUEL ADDITIVES. MILEAGE PLUS. MLM OPPOR-
TUMITY. BAMPLE, DETAILS, $3. HALLCO, BOX 143,
STOMEHAM, Ma. 02180,

INCREASING DEMAMND For This Profitabla Home Busi-
ress. Details $£2.00. Tenberhil Company, Bow 51, Eas
Aurore, MY, 14052

FLEA MARKET sales. mmmtimm
mm B. Smith, BOS Brentwood Dr. Dadion, Ga.

$500.00 Weaily Possitile Mailing Our Burgler Alsmm Adver-
Esermanis! ABM Merchandising, P.O. Box 58314, Chicago, 15,
BO6S5H.

MOMEYMAKER you can i on. Equipmant neaded com-
man hanmools. Eady 16 s1an. Bag profits high demand. Simpli-
liad technigues step by step $8.05 fo: D. Lulsdorll, Lock Box
650002, Vero Beach, FL. 32985

ARAB BUSINESSMEN Hive Money 1o Buy & lmvest, Top
Finers Faas Pasd, Intarmatonsl Middle Eas! Asociation, 585
PMi, 8201 Flaxman, Huntinglon Beach, CA 00848 (T14)
BiE- 1008,

240,000 on L4 ACRE! Mew Hydroponic
pleasant, practcal! Fmiﬂuﬂnﬂul.l‘-‘ﬂrh'l &.niaﬂ-
Franklin, TM, 370651214

MAKE §5,000 MONTHLY | did! End your money profiems
no with maillorder. Free detalls. Lane Assoc., 3103 Lake
Forest, PMESA, Tyler, T TET07.

RECYCLE METALE, NO, NOT BEER CANS! Ersy 5458
;-.m,-:mwmw Retycher, Box 1214, Frankdin, TH
TO65-1214

$1,000,000 CYPRESS IMDUSTRY cfters panson wanting

thair own businass tha oppodunity assembling our product
and becoming Independant Manufacturer, supplying mail
orders and sales crews, |.CM,, Box 42101, Fayeftevills, NC
28309

FREE DETAILS. 1200 Opporunity ads investigated.
Metchel, 35 Carleton 51, Nawton, MA 02158

Tybar, To. 75701

START A Profable Busirsas at hom. Make tsg profits tak-
g catsog orders, 2 4o 3 times pour cosl on hundreds of prod-
ucts. For irea inlormation write 1o: Leon Barzey Technical
mﬁm‘-l. Contant 34, Deplt-PM, S Thomas,

TOLL FREE information BE your cwn boss, B00-624- 888
Ciparator 1779

RINGS, WATCHES, JEWELRY - 400% profi. Free Saka
KivCatalog, Spotight, 2347, 600 Third Avenus, Mew Yorl,
KLY, 10018,

MAKE up 1o $25.00 an how & homa doing custom metal
podishing and mmmm&mmmm
Forest Lake, MN 55025,

MANUFACTURER wil package product, your label. Retails
$0.55. Sean on TV. HUGE PROFITE. Sand $5.95 Sample.
Dwtails. York, 2801 2 Nebraska AV., Tampa, FL 33802

(Continusd on next page)
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BUSINESS OPPORTUNITIES
(Continuad from preceding page)

1 COLLECTED $50 MILLION CASH. LET ME TEACH
YO DESH, Box 465, Fellsmens, FL 2048

HOW & Where To Make Money With A Tool Box| Excsting
Datails Fres. Drésgmech. Box 421, Yardiey, PA 18087

MEN-WOMEN EARN $2000 EACH WEEK FOR LIFE!
Guaranbesd aagy work af hama. FREE DETAILE: Wrte io:
Highland Productions, P.O. Boa 1888, Blowing Rock, NC
ZBE0S

SURPRISE YOUR POSTMAN! Your Mame to EVERY
Classified Business And Opportunity in This
Ilzaue| §5.00. Innovabon, Box 481, Farmingion, CT. 08034

52,000 EVERY WEEK! Wa supply product “FREET” For
details: “MATIONAL," Orare, AL 36361-1105

HOW TO MAKE MONEY THROUGH CLASSWFIED AD-
VERTISING. Booklel shows you how bo start your cwn busi-
nuss wilh Classified Adverising. OMLY $1.00 FOR BOOK-

- {3200 cowpon melundable with firsl order). 5.8,
QRONOWICE, POPULAR MECHANICS, DEPT. PMC1, 224
WEST 5TTH §T., NEW YORK, NY 10018

MAILORDER OPPORTUNITIES

MILLION Dollar Bookseliers Ponfolio. Send $10.00 phs
£2.00 Shipping Charge Fer Book,. A. Kreger, Depl PMBSS5-3.
21144 Kenmady 5t., El Fiver, MN. 55330

REALIZE A STUMMING INCREASE IN YOUR MAL-
ORDER PROFITE] Fresh name Ests ol actual mail-order buy-
wrs! Most categories, Tip-code order, and guaraniead deliver-
able! For brochune, rush SASE o: Dynamic Resources, P.O.
Baox 1207W, Frendswood, TX 77548

MONEYMAKING OPPORTUNITIES

DRIVE MEW LUNURY AUTOMOBILE “FREEI™ Wrie
Mational. Ozark, AL 35361-1105

ELECTRIC mofor repair resell salvage prodilable plans
$10uD0. Colling, 1417 Maradith, Dumas, TX 78029

LOSE WEIGHT make monay ihe Herbal way. Herbal. P.O
Box 779, Alva, Fla. 33520

CASH In On BEER COLLECTIBLES! "Beer Drnnkers
Giunda 1o Early Retrament™ 86 pp. Book $6.85 + §1.00 PAH:
177 Wabster, Drawar A284. Monterey, CA 93040

IMMEDMATE CASH. 51000 Week Stanting Part Time, Free
[Details. Trend, G065 Foswall Road, Sulte 1342-A_ Allanta. GA
30328

CRAFTSMEN AND HOBBYISTE Maki pour work pay off!
Busd an ingeniows coin-operated display boe my working
moel that sarns $500/mo. and mone. MY ORIGINAL IDEA 15
FOR SALE IN DETAIL. Sand 55,00 chack or monay ander far
40-page booklel wilh dozens of pholos and drawings thal
explains this unique and rewanding project. Dale Emeany, Box
510843, Salt Lake City, UT B4151

PROFITABLE GOLD FOIL PRINTER. Personalize busi

ness cards, pancila, malches. Frée Delails. Gold, POB 24888
{GG). Tampa. FL 23823,

MAKE Aubber Btarngd. Highly Proftable Business Free
Duwtails. Stamper, POB 22808 (3G), Tampa, FL 33622,

FANTASTIC samings maling fom home!! Offer: Rush

Stamped Addressed Envelope, Impanial, P-8 X17410, Fort
Loudssdale. FL 3X116

GET RICHI! Secret law smashes debts—bmngs Cash,
Credit! FREE reporl!| WealthKi/8, Bilings, NY 12510

BUMPER STICKER PRINTING DEVICE. Cheap, Simple,
Portable. Free delails. Bumper, POB 22791 {G(G), Tampa, FL
33622,

RABBITS-CHINCHILLAS -FUR BEARING
ANIMALS

$500- 51000 Month PLan raising rabbits for us. Frae details.
Wiite's Rabbilry, Box 49PW, Clanence Cenles, NY
140320040

RAISE AABBITS SUCCESSFULLY 68 Page Booie! Tels
How. §1.00. American Rabbit Assn.. H1, P.O. Box 426,
Bioomingion, ilncés 81701

EARTHWORMS, LIVE BAIT

FREE Literaiwe. Ralse Fehworms, Criciets. Redwornms-—
1000-58 #5, 5000-542.50. Book on How and Whese o Saell
with (rdier, Carder Fishworms, Plans, GA. 31780,

OF INTEREST TO ALL

VACUUM Claaners "Discount Prices” “MNew™ Rainbow
5355 .95, Kiby, Filler Queen, Compact. Details: ABC Vacuwm
Warehauss, 8720 Burnet-PM, Ausfin, Teaas TTE?

FREE Promotional Albwms, Concenl Tickets, Steregs, sic.
Informatson; Bamry Publications, 477 B2nd Sirest, Brooklyn,
WY 11208

MOMEY Loans, Grans, New 1885 Direclory $8.98. ALC.
Owoans Group, Box 115, New York, New York 10118

ASBESTOE: What & is. Wha to do about 2. Send $3.00 to:
ARG Microscapy, PO Bax 31M, 118 Ellickson 51, Adinglon,
W, 5381

DISNEY artist shows you how 1o draw. First sasy iesson
FREE! Gl yours today! AVIES-PMS, 1014 Morth Wright,
Sama Ana, CA 82701

SURVIVE Nuciear attach! Send stamp. Radsads: Box 408,
Caslor, La. T1018

Q.. Swplus, Hunting and Camping Equipmand. Eﬁ-Plul
Cataiog $2.00. Red Bank Army Navy, 12-M-Monmauth Strest.
Rad Bank, MJ O7T0M

“GOVERNMENT SURPLUS" JEEPS 530.00! 5 D00,000
hema! Complate Sunplus. Information Your Area. 1885 OFF-
CIAL DIRECTORY. $2.00 (Guarantesd]. Sumilus, [ABSEH),
482D Wisconsin Northwest, WASHINGTON, D.C. 20018

LOANS BY MAIL

BOAROW 55005500001 FAST! EASY| EVYERYONE ELK-
GIBLE! Mo oo readed! FREE INFORMATION,
"NATIONAL CREDIT", Ozark. AL 36381-1105 or call now!
{24-hrg) 1-205-774-3304

BORROW 525,000 “overmghl.” Any Purposas. Keep Indet-
nibaty! Free Fepor! Success Ressarch, Boa 19738-AR,
Indianapos, Indana 46218,

MOMNEY Problems? Free Book dgescrbes Loans, Cesh
Governmend Grants, Other benafits, available io individuals.
Wiite: Associalas, Box 98-A4, Brookiyn, New York 11235

GASH Loans-3500-525,0000 All Eligibie! Any Purposs]
Amencan, Box C-15, Lynbrook, New Yark 11583

LOAMS By Mail Guararesd! Borow Any Amount! Frae
Dwtaits. Applications Rushed! Crediimasters, Box 507-PP.
Filgral Park, New York 11002

BORROW 5500-525.000 Interest Frea’ Repay Amptimal Al
Eligibla! Wran: Cuakty, Box 587-SNN, Fioral Park, New York
11002

BORROW §100-51000000! Instart Reply| Mo Co-sgners!
Rush Siamped Emaicpa! Financial, Bex  S48TIF).
Richardson, TX 75080

BORROW 3400 - 340,000 ovarnight on your signatune’
Everyone akgitie. Repay Bnylime. Free detaisl Infohouse-
PM, BOB Post, San Francisca, CA 84109,

CASH LOANS—BORROW BY MAIL $500.00—§25.0001
IMMEDIATE RESPONSE! LENDERS REFERRAL
SERVICE-LTDPM, BOX 837, FT. LAUDERDALE, FL
13302,

SLOANSS On Signature To - $100,0001 Details iree. Elite,
Box 208-P. Easl Rockaway, Mew York 11518,

LOAMS. Mortgages Bought. Nova Finencial, Box TA73-K,
Helbywood, Fiorida 33021,

MEED WISA - Mastercard - SSLOANSSS T No credit? Slow
cradit? Bankrupl? Divorcad? We can  helpl  Weite:
UHATIONAL CREDIT,” Cark, AL 353811105 or CALL
NOW! [24-hws) 1-205-774-3384

DIVORCE

MONEY MACHINE Guaraniped! mothods of making sari-
ous money at home. Fres Detads. Conrad Publishing, 628
Royal SL-188, New Orleans, LA 70116

MOMNEY from discirded fires! Dotails, Brownes, Box 53,
Flanars, Indsana 46038

THOUSANDAIRES MADE DAILY. My seven year proven
method can make you & thousandaire lasl Send $10.00 +
5100 handieng. ASK, 3711 Wesl Fine, 31. Louis, Mo 3108

MAKE MOMEY collecting stamps £3.00 Karleskont, 40 W,
Main 51, Malone, NY 12853

ME WEALTHY? Yes! Easy way fully explained. Send
54,35 Check or Monay Order 1o J. Mclnicsh, 6504 Dalbarion,
San Diego, CA G120

BORAOW By Mail! $500-525,000 Fast! Easy! Confidertial!
For Inio Application Write: Accuraie, 2120 Crestmoor,
Mashwille, TH 37215

NEW Luxury Car Without Cost! Write: AMCOGE, 1601 Main
51, Plainbield, N 46188

MNEW! 101 home businesses. Tiny mvesimenl Free bro-
chure. Dorco, B24K M. Marion, Oak Park, L 60302

WANT MONEY? Dpderrnine amouni. Achieve B! Free
Details! Palack Publcations, Depl, MO4E Box 157,
Hackansack, Mn 56452

MAIL Order Moneymaking Secrets Revealed! Wrile:
Horigon's, POR 1077, Sarasota, FL 335781077,

31 UTTLE KNOWN SUCCESSFUL BUSINESSES. ko
inlammation free. Bock $10.00. Nome, Box 711, Fresno, CA
3Ty

INSTALL Residential Gutter - Learn How To EARN EXTRA
MOMEY - Free Information - Gullerman, Box 16711, Houston,
Tx TroE2

§2,000 EYERY WEEK! We supply product “FREEI™ For
detais; “MATIOMAL,” Ozark, AL 36361-1105
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MAKE pnds mael’' Best-selng book tells how. 54.85
Swanses Publishing, Box 692MS, Windsor, CT 08095

EMERGENCY! Camy Youwr Madical Data On Microlim
Card. SASE. Brings FREE Inlormation| Meadical, Box 67, E
Meadow, M.Y. 11554

SUCCESSFUL SCHOOL STUDYING METHOD! Easy
Guide Improves Grades! 58 95 to: Jay-Dee-Tes Publicahons,
P.0. Bax 1587, Ratway, New Jorsey 07065

e
WINMING  intemation $200 2 MEN'S  RIGHTE

ASSOCIATION, 17854 (Lyora), Fores! Lake, MN 55025

PERSONAL

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXIETING Job Experionce, Education, Achievermont Fasl
Irecpersive, Call (814-883-1781), Or Wits: Box 13161-T5,
Columbus, OH 43213

FREE PRIVACY CATALOG. Cash income opporiuntes
Socret loans. Asse! protection. New idenity. Eden, Box B410
PC, Fourdain Valley, CA S2728.

BIBLE Cusston: snswerad. Stamped snveiops. Bylen,
17167 Banter, Deired, Michigan 48218

'WIN in Smiall Claims Cowr 3.00 io; Conddence M. P.O. Box
32, 5. Joe, M, 49085

VEBA Mastercand! Guararised! Writa: The Source, Box
I11PM, Jeckeon, W1 40204,

HOW MY WIFE AND | ARE RETIRING ON CATHIP, 35.00.
P.0. Box 446, Kooskia, ldaho 83539

PERSOMALIZED 1ee shits. Free indgrmation. Conadil
Emterprises, P.0. Box 2136, Wes! Helena, Arkansas 72360

WOMEN'S INTERESTS

LACE EDGINGS, Big variety. Samples tree. Edwands, 130
Burwood Drive. Scotts Vabey, Callomia 95066,

OF INTEREST TO MEN

AFRICA CALLS volurieer for 3 years smgle Catholic men
professeonally quatlied. Missonaries ol Alica, 2020 Wesl
Morsa Ave., Chicago Il 60645 312 274-4292

GOVERNMENT SURPLUS

IS It True You Can Buy Jeeps For S44 Theough the LS.
Govarnmant? Giet The Facts Today! Call {312) T42-1142 Ext.
TH33.

REMAILING SERVICE

TOP BECRET REMAILING $1.00. 5T. DENZIL, BOX
4623, MARIETTA. GA. 30061

REMAILS 51.00. Gevald's, Box 167, Bell, CA 80201

FREE Owiails! Postal Shoppe, 306 East 900 South, Sail
Lakea City, UT 54111

FREE Remallars Lat. Agents Meadsd. PS, Box 206568, San
Antonio, Texas TA229

CONFIDENTIAL Mal ReceivingForearding. Maé Drop,
Box 16038PM, Orlando, FL 32860

TRUSTWORTHY forwarding. Stamped rermails $1.00,
Diamond-H, Box 1294, Caddo. Texas TE029

UNLISTED ADDRESS Discrest and confidental. Remal
§1.00 Single, Mad Forwarding Service, 8050 5. Main,
Houston, Texss TTI2S

VIRGIMIA Full Service. Conbidential, Dependable. Madon,
Box 22PM, Dilwtyn, WA, 23836

PRIVATE MAIL Two siamped ramails $1.00. Forwarding,
Box 544, Sione Mountain, GA 30086-0544

(Continued on next pags)




REMAILING SERVICE
{Continued from

SASKATCHEWAN Remailing. Central, Box 131, Foam
Lake, Saskaichewan, Canada S04 140

COMFIDENTIAL address - remails. Morh Amenca Mall
Canter, Box 3168, Darmouth East, Nova Scotia B2W 562,

MISCELLANEOUS

DOANAMENTAL Iron Desigra. Book of 1600 beautiful prac-
tical designs for railings. columns, elc. Free Litersiure.
Cunningham, Box 20005, Sall Lake City, Utah 84120-0005 —
— (3881 South 3200 West)

LABORATORY Chomicals, Glassware—Apparatus, Cata-
iogue $1.00. Deluxe Scientific, 934 5. 13 Streat. Manhowoc,
Wassansin 54220

HOW TO MAKE DELICIOUS PIZZA 7 recipes, sasy
plete insbuctions. §2.50. Dutch Valley, 58873 SR
Middiabury, Ind. 48540

&

COMPLETE Calslog $1.00. Curment bargain lsis:
Laboralory Sies, Bax 161-A, Brghton, Mass. 02135

FORMULAS, PLANS, ETC.

MONEYMAKING CHEMICAL FORMULAS - THOUW-
SANDS! CATALOG $5.00 (REFUNDABLE): GWAJ, Box
193, Brooklield, Wisconsin S3008-01532

ANY FORMULA $10.00. Catalog 31.00 J. Bellod, Box 568,
Chicaga, BOES0

JOGGERS DO IT ON THE AUN bumparstickes, 5140,
ldmal Giifts, 3714 StoneCresk Pun, Fort Wayne, N 45804

GOLD, Sitver, Platinum, Mercury, Tartahem, Samples evil-
ualed free. Ore assaying service. Call Wholessle Terminal tof
ree: 1-800-032-1010.

BUYEING Tungsien Carbide, Tungaten, Molybdenium, Siver
Solder, Siver Contacts, Gold, Plalnum. 800-321-8914 Oiwo
216-53148333 collect.

SCRAP SELVER CONTACTS, FORKLIFT CONTACTS,
Silver Solder, Sterling. Gold Plaled. Fobent Leazezak, B62
Miyrtie St Ekzabeth, NJ 07202

FOR SALE MISCELLANEOUS

NOTICE: EXOTHERMIC BOND now availably WITHOUT
WELDING! industrialy approved heal genarating adhesive
mossculary FUSES and SEALS ALL METALS. Perfect for
REPAIRS previousiy reéquinng prolessional sendice. Curenily
avalable: ACU-PAKr BODZE for all stests and alumnum,
8004 Iov copper, beass, and bronze. Send $6.00 each or 2 tor
§10.00 1o EXOTHERM ADHESIVE CORP. Box O-M, East
Betauket, Mew York 11733, Pre-measured end foolprood,
Daalar mguees Welcome.

FLAGS -All Typas, US, Stabe, Wosld Mations, Maring, His-
far And Custom Made. Calalog §1, Broward Flag. P.O, Box
B583-PM, Aahevilie, N.C. 28814

HEARING AIDS

HUGE SAVINGS Eliminate Dealsr Markups. Free Trial.
Batterisa Wholasale. Terms Armanged. Call Toll Free 1-800-
3231212, Or Wrrite: Lioyds-PMC, Rockiord, L 61110

BRAND NAMES DISCOUNTED. Bahind th aar aids only.
LeBaron Company, RRTC, Saratoga Speings, NY, 12866.

SAVE Half Buying Aids by Mai. All Major Brands Availabila.
REA Company, Box 364, Bridgepor, Ohio 43812

SPECIAL SERVICES

INFORMATION On amything. Ferguson  Hesaarch
Specialisiz, 60-15 Woodside, Woodside, Noew York 11377,

SWEET Foal Herbs, 4580 Holladay Bivd., Sal Lake City,
Uah 84117, W Resurect The Dead. 75¢ Brings Catalog 4
Sample,

HEALTH, VITAMINS

PEPPERONI . . . Easy recipa turns hambumger imo greal
pepparonl! . .. $2.00. Adams Kichen, Box 1526P, Onem,
Litah 84057,

FIVE MOUTH WATERING BARBECUE Recipes, includes
FREE Potatos Salad Racipe, 5348 1o JK Box 8503,
Madison, Wis, 53708

101 GROUND bes! recipes $3.98. May' mas. B45 via de la
par, Suie 300, Pacilic Palisades, Ca. 80272

OUTDOOR Cooking Thrse great recipes for charcoaing
§1.00 GUAD &4, Box 34187, Littke Riock, A, 72203

SPAGHETTI and MEAT BALLS. Oid itallan family recips.
GUARANTEED best ever eaten or MONEY BACK. EASY
DIRECTIONS and halphu! tips. 52.00 Nona's Fecipes, 4506
Spenard Road, Suite 381, Anchorage, AK 99503

TEXAS BLUE RIBBON RECIPES! Brardy appie pie.
brown sugar chocolats cake, B mouth-watering others. §3.00:
P.0. Box 20668, Odessa, TX TUTE0

FANTASTIC CHILI RECIPE send $2.00 and SASE b
Recipe, Code A, P.0. Box 1253, La Grangs, TH 7845,

RESPIRATORY ILLNESSES, BINUS, BRONCHIAL siz. &
ursgue health aspliares Pelging housands is avadable for tri-
al. Literature §1.00, Wiite: RESPIRIZER CO., 1685 Baltimare
Pikes, Gettysburg, PA 17325

HEALTH Cough Formula, Malwal, Very Effective S4.00.
Cough Formula, Rd. & Box 144, Coatesvilia, Pa. 19320

WORK CLOTHING

WINEMAKING-BEERMAKING-GASOHOL. Free Supply
Caialog. Yeas! Eguipment, Confinental, Box 188PM,
Cassalbarry, FL 22707

BEERMAKERS - Fres Calalog, Best value, service. Mon-
eyback guarantes. HOMEBREW, Box 158M, Masiefl, MI
48840,

WORK CLOTHES - Save 80% Shits. Pants. Coveralis,
Froe lolder, write: Galco, 4004 East T1s1 Swreet, Dept. PS5
Cleveland, Ohic 44105

GARDENING & LAWN CARE

COMPOSTING FAST EASY new guick ideas Mo Littng,
Very Reasonable. Guerantesad. Write: COMPOSTING FAST
EASY, 706 Wast Slonecrest. 51 Joseph, Mo, B4506

GREENHOUSES— Redwoodlbargiass, sciar-afficient
lits, beautitul, funclional, sconomical. Brochure fnes, Gaothic
Arch, PO Box 1564-P, Mobile, AL 366323,

FLOWERS. PLANTS & NURSERY
SUPPLIES

WINEBEER MAKING Catalog: BaJ Enterprises, 1845
South 16th, Springlieid, linols 62703

WINEMAKERS-BEEAMAKERS— Free Catalog—Fast

Sanace—Large Seleclion” Kraus, Box TESO-L, Independence,
Migsour G053,

WINEMAKERS-Bearmakers: Froa [Hustrated calaiog of

supplies. Semplex, Box 12276R, Minnaapolis, Minnesota
654120276

BEERMAKERS ONLY! Free Catalog/Mewslstier.
Williamns's, Box 481MY, Onidand, California 84804,

FAEE BEERMAKING BOOK Plus Catalog. Finest Equip-
mant, Ingredsarts. Fully Guaramesd. SPi, Box T84-M, Chapal
Hll, NG 27514

GRAFTING; Iruits, Bowars your own rase trees ilusirabed
Instructsong. Budding & grafting $3.00 FP. Owl Publishing,
1558 Ritchia, Swow, 44224

RECIPES, COOKING. ETC.

FREE HEARMG AID CATALOG - Save "4 by mai! Writa:

#1343,

MAME Brands For Less. Battenies. Accessories. Guaran-
twod Ropairs, Heanng Alds, Box 23071, Richfiekd. MN
55423

BAVE 5200+. Modern name-brand mids improve undes-
standing, No Salesmen, Froe Trial, Free Catalog. JAM, Depl,
132-C, 329 Third, Delalb, IL 80115

CHEESE CAKE RECIPE Thes tarmady's faworia for over 60
yoars! Includes list of ofher tima tosted recipes. $2.00 SASE
Karol's Kiichen, P.0. Box 473, Manitowoc, Wisconsin
G420

50 AMATINGLY EASY DESSERT RECIPES. Cakes,
Cookles, lcings and mofe. GUARANTEED DELICIOUS or
money Dack. Send S3.00 toc Joe's Pecipes, 27831
Man-O-War Trail, Evergrean, Colorado BO429.

SIMPLE - Deficious - Inexpensive, Papa's Oid Fashion
Home Brew Recipe $1.00. Family Favordes, P.O, Box 24,
Whitleyville, Tenn. 38588

TOBACCO

MAIIET‘I'E!! Rall Your Own Custom Tobaccos, Papers,
Fillars, Aoling Machines., Accessores. Free Catalog And
WGMMTM PM., Bax 1313, Owensboro,

Keniucky 42302
PIPE SMOKERS - Send Today lor FREE CATALOG Fea-

MAKE PIPES. Book, Maeterials: PIMO PS5, Box 58211,
Chicago, Hinces 60650,

SCIENCE & CHEMISTRY

1965 CATALOG, 200 papes. Thousands of chemicais,
glassware, sciencehobby $2.00, Mermall
Scianiific, 1665 Bulaky Road, Rochester, Mew York 14624

1685 CHEMICAL CATALOG Lab Equipment-Glasseans
$3.00 Rsfundable. Sciontilic Supply, .0, Box 450, Ranger,
T 78470

OLD Testament Cake. | el
ances. 5200 SASE: Cake, 1516 N.E. TTh Terrace, Kansas
City, Missoun 64118

FANASTIC creamy mushmoom soup mcips 5200 SASE
Mcimosh, 22704 Verura Bivd, #3563, Woodland Hills, CA.
91364

BPICY, delicioud, stimulating Morhem indian recipes.
5590 posipaid. Mo cheques. ML knporiers Exporters,
Maxwall Road, P.O. Box 1534, Singapons B030, Singapaore,

FANTASTIC 100 year old recips sauce cutstanding Ded-
cious on meats. Send $3.00 sase: Doug's Oid Recipes, 1235
Maorth Main, Fort Bragg, Calif. 85437

GRANDMA MARILYN'S JEWISH RECIPES 10 tavorites
$3.00. M&R, Box 3133, 175 Fifth Ave., New York, Mew York
10010

EASY Chesss Cake Family Recips £1.00. Brite ldsas, 234
Union Ave., Lynbrook, New York 11663

FRUIT! 10 recipes $3.00: Fruil, 1401 N, Orange, La Habra,
CA 80631

WINEMAKING BEERMAKING, Equipment, Supplas. Free
Catalog, Lu.rp-SIIl-t.'ﬂm.FuISltm ABC, P.O. Box 335,
Baranyn, llinos 60402

WINEMAKERS-BEERMAKERS Fresh Stocks, Fast Ser
vice, Free Catalog. O'Briens, Box 2840, Wayna, IL 50184

BEER LOVERS— Bréw your own. Delcious’ Inexpengiva’
Free catalog. Beer Gear, Bax 25083M, Lansing, Michigan
48509

OLD FASHIONED GINGER BEER RECIPE. Sand $2.00
and SASE To: PBLD, Dept A1, 810 Ammons, South
Houston, Texas 77587

WINEMAKERS— Baarmakers Free Calalog, Low Prices,
Frea Recipes. Cellar, Box J3525-M, Seattie, Wa. 98133

WINEMAKING HOMEBREWING HERBS SPICES FREE
catilague. 1538 Windsor Straet, Corrwall, Ontado KBH ING

BUY DIRECT AND SAVE! 60% off bear and winamaking

supplies. Call 1ol free 1-800-334-0T87. Discount Supplies,
Bax 248, Viles, NG 28682,

BEEAMAKERS Winemakers Fres Catalog. Bacchus &
Barieycom, 6110 Johnson Dr., Mission, K5 68202

BURGLAR ALARMS & HOME
PROTECTION

BAVE Thousandd hnstaling Professional Alarm Bystams
‘Yoursed. Equipmant And Instruclion Catalogue $3.00 Refund-
abie. Technical Alarm Service, Bax 2475, Big Baar City, Cal
92314 - California License =LADSST

BURGLAR Alarm Decals. Home Breaking.
Guarantesd Authentic 3% = 3% Door'Window, 3 For
$5.00, Security, Box 8144, Whittier, CA. #0608

FINEST Equipment| Savel Free Catalog! AAS, 188 Cumoor
Road, Suite 2, Binmingham, AL 35209,
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“Two days deep in no-man's land you don't want surprises with your ATV,
Like finding out your Sampson of the showroom is really the Wimp of the woods.

“So be prepared, guys. Count on a 4-wheeler that's not going to crater on you.
Like a new Bayou 185.

“Kawasaki's rugged pathfinder is up to any trek you're up to. And it's outfitted
with lots of great outdoors features that ll put you in its camp to stay.

“Bayou climbs with the agility of a mountain goat. The strength of one, too.

‘And check these items from Bayou's survival kit. Independent front suspen-
sion. Shaft drive. Five speeds. Reverse. And automatic clutch.

“If the Bayou 185 can get you there, it can get you back. So take a hike on
down to your Kawasaki dealer and look em over. :

“Your call of the wild should be ‘Bayou!" Not ‘Help!™ Kngfmwgguawkl

TAKING IT TO THE LIMIT.

“THE 4-WHEELER THAT TAKES YOU
DOWN THE TRAIL SHOULDN'T LEAVE
YOU UP THE CREEK"

—Catherine Bach

X “You won't
catch me
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