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THE ADVANCED FULL-SIZE

CHEVY

You figure if life were fair wed
all be good-lookin® and smart.
And all trucks would be equal.
But you know it doesn't work
out that way. One truck’s gotta
be better than the other And
that's the one you want. The one
you need to get the job done.

Check out how the techno-
logically advanced Chevy® beats
Ford feature for feature. And
you'll see why America’s having
a serious change of heart in full-
size pickups.

Standard 4.3L Vortec V6
overpowers Ford.

The fuel-injected Vortec
is built on advanced principles
that make it a lean-burning,
high-compression Vb with 15
more standard horsepower in the
half-ton than Ford's old-
design in- |1r'|e SiX._

For heavier cfuty hauhng’lhprp
are fuel-injected 305 and 350
V8s and, in one-ton trucks, the
mighty 454 V8. And unlike
ford, Chevy offers big 6.2 diesel
power in all models.

Chevy hauls more than Ford.
And gives you more ways

to haul.

Chevy's got a bigger standard
half-ton payload than Ford. Plus
Chevy's rigid steel frame is big-
ger and heavier than Ford’s in the
half-ton truck. And that

|

MORE STANDARD
HALF-TON POWER
MORE CAB RODM,
MORE TWO-SIDED
GALVANIZED STEEL
THAN FORD'S
OI.D-FISI'IIOIED

helps maintain body integrity.
In addition, Chevy has two-tier
loading Ford doesn't offer. The
tailgate is easily removable too,
for extra long, bulky loads.
More room, more glass area.
Some day all trucks will be
this comfortable.

There's more leg room, more
shoulder room and more total
cab room than Ford. And there
are other major comforts Chevy
has that Ford lacks. Like more
glass area and the flush-mounted
windows that help reduce
wind noise.

- suspension makes the tires travel

Chevy has more two-sided
galvanized steel than Ford.
Every outside panel except
the roof is two-sided galvanized
steel. More than Ford. In some
critical areas, there are as many
as seven layers of corrosion
protection. Including a high-
gloss clear-coat finish that Ford
doesn't offer.
Advanced double A-arm
independent front suspension.
Ford’s old twin |-beam front

in an arc. Chevy's advanced
double A-arm suspension keeps
the tires square to the road.
Chevy also offers an indepen-
dent front suspension specially
designed for qWD

New option values.

Now's a great time to take
advantage of the Preferred
Equipment Groups that save you
up to $1,800*

See your Chevy dealer today.
From advanced Vortec Ve power
to standard anti-lock rear brake
system (operates in 2ZWD only),
Chewy's the first all-new full-size
pickup introduced in this
decade. Test drive it. Get ready
to have a real change of heart.

*Based on Manulacturer's Suggested Retm| Prces for
oplion pckages versus options purchased sepantely

Lompansans based on data nvarlable at time of

publisheng

1 1 9A8 General Motors Corporation All Rights Reserved
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to its customers. And we're helping you get the protection and
For more-information, call your Met Life representative, or 1-800-MET-2677.

~GETMET. ITPAYS.
MetropoltanLite
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secrets lie in the fi
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Working with wood is a joint venture
between you and the material.
Suite Dreams .
A king-size platform bed with headboard
and night tables.
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The intriguing engineering of Preston Tucker.
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The curtain rises on Peugeot’s new sedan.
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Chrysler revives the Imperial nameplate for 1990.
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Muscle Machines
Work up a sweat with the latest in fitness technology.
The Mechanics Of The Bomb
It's football’s most exciting play.
But also an intricate combination of spin-stabilized
ballistics and aerodynamic lift.
Good Gyrations
After years of questionable safety, new designs
and an emphasis on training have created
a renaissance in gyroplane flight.
ELECTRONICS
47 Electronics
How camcorder image stabilization works.
69 Music For One
New stereo headphones use infrared light to
eliminate that umbilical cord to the hi-fi.
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DI'FAII'I'- o _ —
LE:IIIH_I_H!!I::I 137 Hotlines
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Pages 41 to 46 in this issue are numbered for an
adwvertising insert directed to PM subscribers.




EDITOR'S NOTES

VEN IN THE FIRST izsue of POPULAR MECHANICS, there was a home

and shop section. Back in the early days, it was called the “Shop Notes”
section and it contained all kinds of projects to build, information on new

toals, tool technigques that eould be used in one's home shop, and home-improve-
ment information. Today our home and shop pages are still the most numerous in

PoruLAR MECHANICS and still contain projects to build, information on new
toals, tool techniques that can help you build a project easier and with more pro-
fessional results, and home-improvement ideas that ean be applied Lo just about
evervone's living quarters. Doesn't seem like things have changed much in 86
years, doesit? One thing that definitely hasn't changed is that our home and shop

pages are part of the very fabric of POPULAR MECHANICS each month. And that
will always be. These days, our home and shop department is headed up by Steve
Willson, Home & Shop Editor. He's ably assisted by Shop & Tools Editor Joe
Truini, Associate Home & Shop Editor Tom Klenck, and Editorial Secretary
Lynne Abbate. The fruits of their considerable labor this month is a special 48-
page “Woodworking Guide” (page 77) that ean show you, step by step, how to
build one of the most beautiful—and practical—bedroom suites we've ever seen.
This furniture can solve your storage problem once and for all—and who doesn't
o ~ have a bedroom storage

problem? The Guide also tells
you all about wood, shows
vou some great finishes for
your furniture projects, and
even includes a wall poster
that will surely help you se-
lect the best type of wood for
your next project. IT this
poster isn't hanging on thou-
sands of shop walls by next
month, I'll eat my typewri-
ter. . . . Speaking of eal-
g ing, that's one thing I do too
much of. So it was with spe-

T, N, Kounul, Abhete cial interest that 1 read Con-
tributing Editor Rich Taylor's report on the latest computerized fitness ma-
chines (page 62). The new fitness machines can definitely help you take control of
your own overall fitness program and make the exercize seem, well, if not fun, at
least more tolerable, . . . Next time you see Weszley Walker, wide receiver for
the New York Jets, going long for a bomb from Ken ('Brien, you'll know that
there's a lot more going on than meets the eye—if vou've read our article, “The
Mechanics Of The Bomb,” on page 66 of this issue. Aerodynamies, lift, drag, tra-
jectory and other factors are just as important as Walker's speed and ('Brien's
accuracy. It's conceivable that a quarterback could be a better passer ifhe knew
these seientific facts. The NFL will never be the same. . . . Aerodynamics are
just as important to the new breed of gyrocoplers as they are to foothalls. The
newer models have full fairings, as you can see from our cover, and are sleeker,
faster and still inexpensive enough to provide the thrill of flight to a whole bunch
of people (page 72). There is still a question of salety with any gyrocopter, and
there's a risk in flying one. Bul what a view! . . . You get a different sort of
view through the windshield of a Ford Mustang police car, while it's hammering
hard around a racetrack at over 100 mph for 24 hours straight. Why? To provea
point. A myth has surrounded cop cars since the first police department pressed
a4-wheeler into pursuit service. Police cars are faster. They're tougher, they're
meaner than your average run-of-the-mill automobile. 1s the myth true? I'd been

hearing it for 45 years. We decided to find out. E

Check page 57 for the results of our research.
Oldham

"Til next time.

J ine Cazonia. admind . :
mﬂ_ﬁm,mﬁmm

Editorial Offlces
224 West 5Tth 5t., New York, NY 10019
We cannot be responaible for loss of
unsolicited queries, manuseripts, or
pho'l‘.m,Fgu'reun'n,dmr must be aceom-
panied by adequale postage.
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SEEHOW
CLOSE IT LOOKS.
THAT'S HOW
COMFORTABLE
ITFEELS.

Now theres no reason to
compromise. Because with
Norelco’s patented “Lift and
Cut" shaving system, close
and comfortable are in the
palm of your hand.

Think of it: This unique
dual-action system—with

its 45 lifters
\‘ and 45 self-
a sharpening
blades—makes
‘ the impossible
x‘ . possible, lifting
each haira
sphit second
before a blade
cutsit. Fora
shave unlike any other.

Skin-close vet incredibly
comfortable: You get it with
every Norelco™ shave.

State-of-the-art features
that smooth the way: You
get them with your Norelco
shaver.

(’)Norelco

WE MADE CLOSE
COMFORTABLE.

& 1R P Lo b onsii ey 1Pt e U oiongam,
bl b il Mast e At oo sl o et Bliszh Buler Fak w1 e
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Navy Of The Future

OUR article “Battle-

Y cruiser 2000" (page
56, July "88) was fa=ci-

nating and well written. I'm
sure it sparked the interest
of a variety of readers. Your
interest in defense and in our
future capability to assure
maritime commerce is com-

mendable.

FRANKCARLUCCI

THE SECRETARY

OF DEFENSE

WASHINGTON, D.C.

I found the article about
Adm. Metealf to be very
thought-provolding. He has
promoted a variety of inno-
vative programs, including
the battlecruiser. We are
pursuing many of these and
other possibilities that will
shape the Navy of the 21st
eentury.
WILLIAM L. BALL I
THESECRETARY
OF THE NAVY
WASHINGTON, D.C,

I applaud your achievements
in informing the American
people of new ideas in tech-
nology. And [ enjoyed your
cover story and poster, “The
American Fighting Cruiser,
1787-1988."
J.W. NYQUIST
VICE ADM., U5 NAYY
WASHINGTON, D.C,

Oild Bikes
Never Die

As the president of the Ari-
zona Antigue and Classic
Motoreyele Enthusiasts
(AACME), I enjoyed your
old-bikes story, “ReCycles,”
(page 64, Aug. "88). I hope it
encourages anyone who is
contemplating buying a vin-
tage motoreyele to do his
homework. There are many
excellent books and maga-
gines dealing with older
motoreyeles, and many en-
thusiasts' elubs as well. The
problem with most American

and British bikes is that so

LD WO AT mm;r 1
0 B A

- *l

Future battlecrulser was fea-
tured on PM's July cover.

many parts will fit even
though they don't belong, be-
cause different models were
developed slowly with minor
changes from one year to the
next. The thing to avoid is
buying a bike that isn't the
one that it pretends to be.
JOHN EBERT
PHOENIX, AX

Properl
Ste:meg

I'm the owner of a general
renting firm and can assure
your readers that the most
commaon Eype of wallpaper
steamer is powered by elec-
tricity, not propane. Full of
water it weighs less than 30
pounds and doesn't have to
be strapped to your back!
Bob Vila should also be
aware that these steamers
come with a perforator that
punctures the paper as you
roll it up and down the wall,
This is much easier than the
utility knife method that Vila
suggests in his “Removing
Wallpaper™ story (“Old
House Restoration,” page
20, Aug, "88).
RICHARD E.HAMLIN
PRESIDENT
RENTAL CONCEFPT
MACON, GA

Bob Vila replies: True, the
modern, electric-type wallpa-

per steamers (where avail -
able) are certainly very safe
and probably a fester alter-
native than the garden- |
sprayer method of stripping I

recommended. However, up |
here in New England we
often find there's no other
choice than the propane tank
when it comes to steaming

wallpaper for stripping.

Precise To
A Fault

Your article "How To Re-
place A Water Heater” (page
107, July '88) was well done
and very informative. The
only thing left out was the
suggestion to strap the water
heater to a wall or other suit-
able support so it doesn't
“walk away" during an earth-
guake. [ made two semicireu-
lar supports of plywood and a
2x4 and bolted them to the
wall studs. Then [ used Y-
in.-wide steel straps to se-
cure the tank at the top and
bottom.

RICHARDMUELLER

GRANADA HILLS, CA

Really A Classic

Your little electric car
(“Sidewalk Classic," Part 1,
page 146, Nov. '63 and Part
2, page 128, Dec.'63) is now,
256 yvears later, really a clas-
sic, and I've got a tale to tell
about it. I started building
one right after the design
was published and my (then)

Twenty-five-year-old PM pro-
Ject is still going strong.

2theyear-old zon first drove it
on Memorial Day 1964, It has
been used regularly over the
years by children of friends
and neighbors and is now be-
ing put to the test by my
grandsons (grandson No. 2is
in the photo below). I've re-
placed belts, wheels and bat-
teries due to normal use but
haven't had to make any
gtructural repairs. My
grandson is wearing a helmet
and safety belt because of the
souped-up powertrain that
provides enough power for
travel on grass and speeds up
to 15 mph on hard pavement,
Five to & miles on a single
battery charge around our
Yi-mile track is its range.
Thanks for providing this
father/grandfather a gquar-
ter-century of enjoyment,
E.JOHN FORSYTH
DANVILLE, KY

PM readers build things to
last! We're glad this project
has brought so much pleas-
ure for so many years. The
plans for the Sidewalk Clas-
aic in itz original form with
convertible fop are still avail-
able: Send $6.95 for Plan PL-
1227 to POPULAR MECHAN-
IcS, Box 1014, Radio City
Station, New York, NY
10101. ™
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IT MEASURES
IT CALCULATES
IT COMPUTES

SQUARE AND CUBIC FEET

ALL WITH JUST A PUSH OF A BUTTON

Introducing the last
halogen headlights
you'll ever huy.

Stop by vour nearest Big A Auto Parts Store soon and solve
vour lighting problems once and for all

Big A has halogen sealed beams, plastic halogens and halogen
capsules built so tough they're backed by a lifetime

warranty. If they should ever fail, Big A will replace BIG

them free for as long as you own vour car or truck! ®
Now, isn't that a bright idea? éz &

*A Firwil el warranty. Certan [ ns sl vadicltiom remire ment s agply

S wartity certl t 5 I Mﬂmm
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Its easy to get into trouble around
Marquette County.

You could get stuck exploring one
of the deep, underground caves. Take
your snowmobile out on a frozen lake—
and find out its not quite frozen enough.
Or just go for a walk With a million
acres of dense forests and marshes, get-
ting lost is so simple anyone can do it.

So you can understand why the
Sheriffs Search and Rescue Team wanted
a tough vehicle. And, as youd expect, it
didnit take them long to find what they

were looking for.
A Nissan’ Hardbody"4x4.

N

Straight off the showroom floor, they
had a towing capacity of 3500 pounds.
Massive 31x105RIS tires. Triple underbody
skid plates. And 145 horses of V6 power

So about all the Sheritfs Department
needed was a couple of emergency lights.
a heavy-duty winch, an insulated shell, and
some radio equipment to make their Hard-
body ready to take them where people
shouldnit go in the first place.

And more importantly, bring them back.

That's not a job to take lightly After
all, if the Search and Rescue Team
gets stuck, whos going to come and
rescue them?

"
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75 YEARS AGO: NOVEMBER 1913
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Gun Running

As global tensions sharp-
ened, the Great Powers were
coming to grips with the con-
cept of amphibious assault.
On our November 1913 cov-
er, crewmen unloaded feld
guns via a cable strung from
battleship deck to a tripod
derrick on shore. Two zailors
usually rode shotgun on the
trolley, to stabilize the load
and prevent sudden spills.

Wet-Look Wheels
We've always kept an eye out
for imaginative car designs,
and 75 years ago we spotted
thizs streamlined silhouette.
Inspired by motorboat mod-
eling, the car's seatbacks
were flush with the gun-
wales, and a small deck filled
the space behind the front
seats. Other nautical

The technique would help -8

European and American |

navies to deliver the dev-
astating howitzers of World
Warl.

50 YEARS AGO: NOVEMBER 1938

touches included wave-like
fenders and rows of brass
fastenings in the mahogany
side panels. Note, too, the
absence of the doors and the
running boards. French
auto-design legend Jean-
Henri Labourdette built “Le

Skiff” on a Panhard
chassis.

THEEE SECONDS FROM DEATHI
POPULAR’
MECHANICS

—
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DONT MTY THE POOR ESKIMO

Deadly Porpoise

Our cover 50 years ago
showed a British Porpoise-
class submarine firing a tor-
pedo. The purpose of the
Porpoise, however, was
minelaying. The mines were
enclosed in a long casing at
the top of the pressure hull.
During operations, a convey-
ar chain shuttled mines to the
stern, where they rolled
down chutes and through
trapdoors. Six of these craft
were built before World War
11, but only one survived,
rendered quickly obsolete by
new tube-launched mines.

25 YEARS AGO: NOVEMBEER 1963

MicroCHiPs
Twuo airplane tail wheels car-
ried this midget motoreyele
around Los Angeles. Other
parts included a 2%-hp out-
board motor and a cut-down
reinforced bicycle frame.
Throttle, brake, spark and
cutout switch were handle-
bar-mounted, while a frietion
generator for the lights oper-
ated off the rear wheel, The
microbike earned respect
during a round trip up and
down Mount Wilson—it
scooted at 40 mph and
got 150 miles to the

gallon.

1

‘ Exploding the Myits Abowt 08 Changes
| POPULAR
| MECHANICS

Wil We Pass Up the Meoe for Mass "

Spirit Of Speed

Only weeks after his Spirif of
America had shattered a 16-
year-old land/speed record,
Craig Breedlove gave PM
readers the inside story.
He'd begun assembling the
Spirit of America in his back-
yard, before bringing in
Goodyear and Shell as co-
sponsors, The vehicle, a
wingless fighter plane
powered by a GE jet engine,
raced on three wheels. Chal-
lengers topped his 407.45
mph record, but a year later
Breedlove would rebuild the
engine and break 526 mph.

Maybe Mars
Ag the moon race got under-
way 25 vears ago, stories
began to swirl that a flight
around Mars might be easier
than a lunar landing. We out-
lined an early-"60s scenario
for a Mars shot, featuring
Saturn-lifted fuel tanks that
erews would attach toa Mars
eraft in orbit. But biology
stood in the way: NASA
didn't have the know-how to
keep men in space for 14
months. And the Apollo pro-
gram swallowed funding.
Unknowns included physical
effects of weightlessness and

radiation, and technol-
ogy for long-term life

support—problems
that remain as we
ponder Mars

today. PM
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Build a skill in the Army
H‘:"L‘ Ve,

You can get valuable
training in any one of
]'HJI'u{I‘i.'l.l.'- { r[. CQCCLPatc "11;IE
fields. From heavy equipment
(8} L.‘lt‘l.'i ronics.

Whether you're building
a bridge, operaring a 20-ton
“earth mover"” or repairing
communicarions -.q:npnu ne,
the Army hw.m. gives .nu a
Lj-'l ANCe F-I'~| e r‘L-.. a wWie L.k H.-._

1]1 Fil1~ SCIMIET I!HT'lf_: Ot « II- ThL‘
ordin: y.

You'll usually serve one
weekend a month and two
weeks a Y&ar at a Reserve unit

/

close to home. You'll earn good

pay and benefits. While you're

getting the experience that
can pay o H in a full-time job.

If you're in high school,
college or ready to start work,
the Army Reserve has educa-
tional and financial assistance

TOETAIMS yOu may -gu.ulm for,
With benefits that can pro-
vide a firm foundation to
build your future on.

Interested? Talk to your
|'. '-i_'.i] ‘!". Ty RL“\L‘I’\.'L' n.:1_'r1_!il."r‘_*T
today. Or call, toll-free,
1-800-USA-ARMY.

BE ALL YOU CAN BE.

ARMY
RESERVE
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Microchip on killer bee's thorax
|above) will help scientists trackc
Invasion, while detector |be-
low] will identify bees by burz.
Map [left) shows potential
spread of killer bees based on
cold-weather survival,

Insect Tech: Putting The Bug On Killer Bees

OAK RIDGE, TN—Some-
time next year, killer bees
will begin erossing the bor-
der into Texas and Arizona.
Engineers at Oak Ridge
National Laboratory are de-
veloping apparatus to help
monitor and contain the bees'
invasion.

The northward expansion
began after African queen
bees escaped from a Brazil-
ian laboratory. Their de-
scendants—known as Afri-
canized or “killer" bees
—loak like familiar honey-
bees of the European strain
but are too aggressive to
domesticate.

A detector invented at Oak
Ridge will help beekespers
distinguish the two strains
without triggering the Afri-
canized bees' trademark be-
havior—relentless stinging.
Africanized bees beat their
wings at 270 Hz, a slightly
higher frequency than their
European cousins. Using
noise-analysis circuitry de-
veloped for nuclear-reactor
inspections, the detector can
pick out the buzz of a few AF-
ricanized bees among a hive
of Europeans.

Meanwhile, seores of Afri-
canized bees may soon be
captured alive in Mexico to
have tiny infrared-locator
transmitters glued to their
backs. Powerful miniatur-
ized solar arrays, combined
with sensitive infrared de-
tectors, give the transmit-
ters a 1-mile range.

Although a line of sight is
required to pick up the sig-
nal, the transmitters will
work in treeless flatlands in
Mexico and Texas. There re-
searchers will study the mat-
ing habit of Africanized bees,
seeking clues to stop their
proliferation.

Echtow; Tarm Cose
Assrzant Editor G T. Pope
Corimtngoe: Mike Filon

{Mare Tech Update on page 14)
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OAK RIDGE, TN—Oak
Ridge National Laboratory
has developed remote-air-
strip lights that require no
external power source.
Inside glass tubes, trit-
inm—a radioactive form of

VOVEMEBER 1988

hydrogen—idecays, releas-
ing electrons. The electrons
erash into a light-triggering
phosphor coating.

The Air Foree plans to use
the lights in rapid-deploy-
ment situations,

TECH UPDAIE

Leashed Satellites

HOUSTON, TX—In the 1990s,
NASA plans to release two tethered satellites
from the Space Shuttle, The first will float sky-
ward on a taut 13-mile cord, generating electricity
as the tether cuts through the ionosphere. The
second will deploy Earthward on a 65-mile cord.

DENVER, CO—The nation’'s
first new airport in 15 years
will serve this mountain me-
tropolis, replacing the aging
Staplelon International, And
amid the local political turmoil
surrounding plans for the new
airport, a radical new airport
design has emerged that pur-
ports to alleviate the airport
traffic congestion.

Inventor Jim Starry says
his radial airport, consisting
of a huge dome, would also

Airport 2000: Radial
Design, Supersonic Traffic

save fuel and curb pollution.
Planes would accelerale by
rolling down a 2-percent gra-
dient before engine throttles
are advanced, saving fuel,
The same gradient would
decelerate landing planes,
saving fuel-eating thrust re-
varsal, Buill over a parking
garage, the dome would cen-
fralize ticketing and save pas-
sengers long baggage-laden
walks. Intermediate floors
would house a convention

Boeing's planned 5000-mi.-range supersanic, and smaller Concorde.

center, restaurants and
shops. Heat from the parking
garage would melt snow on
the runways, while under-

ground lights would also
delineate runways on the sur-
face. Though the design
won't fly under today's FAA

regulations, it could influence
airport construciion in the
21st century.

Meanwhile, in a study com-
missioned by NASA, Boeing
| and McDonnell Douglas con-
| clude that the projected boom
in trans-Pacific travel justifies
building a new supersonic
passanger airliner, separate
from an X-30 National Aero-
space Plane effort. Such a
plane would carry three times
the payload of the Cancorde
and cruise between Mach 2
and 3, knocking 7 hours off
today's Los Angeles-Tokyo
flight time. According to
Boeing, a fleet of supersonics
will be needed by the begin-
ning of the century to carry an

Subsurface highways would feed parking lot, hotels and convention center under Starmy’s radial airport.

estimated 315,000 daily long-
range travelers.

MALA ILLLUSTRATION

PR ILLUETRA TIONG BY ED VALIGLWSY
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TUFOIL IS SLIPPERIER
THAN TEFLON 7

When | first saw the data from our government's most
prestigious laboratory charting their tests of TUFOIL, | almost

fell oft my chair.

| know TUFOIL is a superior producl
Aftar all, I've been working on the prob-
lems ol disparsing Teflon® or Fluon® in
oil since the early 1970's and getting
patents all over the world. Bul here was
confirmation from on high! My reaction
wis, “Wow! TUFOIL's slipperior than
Teflon!”

Their test data showed a steel on sleel
4-ball surlace friction of 029 with re-
markably low wear. | rushed to my library,
grabbed a lubricant handbook 1o see il
my memory was correct Sure enough!
Tellon was listed at .04.

TUFOIL is not jusl a little slipperier than
Teflon. Il's a lot slipperier than Tellon.
There was the handbook data right in
frant of mea!

People ask, “Why don't the auto and oil
companies recommend TUFOIL?" It's
simpile. The big oll companies’ profit
comes from gasoline, not lubricants. The
auto companies’ comes from car sales.
Just think. Some of our test cars are
pushing 200,000 miles. If Detroit recom-
mended TUFOIL, they might cut their
sales in half . . . not likely! Some of our
customers’ cars are well over 200,000
miles. with their engines purring like
kittens,

So i's up o you to decide for yoursell,
just as tens of thousands ol our cus-
tomers already have!

Peopie like you send us letters raving
about improved starling, amoother op-
eration, spectacular acceleration, gas
savings and much lenger trouble-free
engine life.

TUFOIL has been written up in prest-
gious scientific journals, newspapers
such as the Wall Street Journal, Boston
Globe, New York Times and Christian
Science Monilor and tested in Universi-
ties and laboratories all over the world.

friction and wear of any known lubricant.
TUFOIL iz making history!

For the last few years, we've been
running full page award-winning ads in
MASA Tech Briefs. In them we call
TUFOIL, “The Transistor of Lubrication.”
Our competitors are way back in the
vacuum tube era with products primitive
by comparison. No other (ubricant gven
comes ciose

We're occasionally asked about lubri-
cants that claim o be one-time engine
treatments. The anawar is simplal There
is no record in the scientific literature
thal we've seen so lar, thal a one-lime
treatment by any lubricant will last the
life of an engine. So don't belisve it*

TUFOIL means big savings for you, your
car and your machines! So rush your
order now and get these marvelous
benefiis

® |ncreases acceleration

® Boosts gas mileage

® Easier staris—haol or cold

& Makes engines run belter, last langer

Here's what some of our customers say.
This customer wrote a beaufiful 4-page
letter raving aboul gas savings, easy
staris. He wenton . ..
"My acceleration was also noticeably
increased and whera my normal en-
gine running temperature had been
with the neadle haltway between HOT
and COLD, it is now only one third of
the way in betwaen.”
... R. W, Yarmouth Pori, Ma.

This customer got fantastic fuel savings...
“The use ofl TUFOQIL in my autos has
been so successful that | purchased a
gallon of TUFOIL and now use it in my
3 lawnmowers, garden tiller and

FREE
SAMPLES

MAKES YOUR CAR'S ENGINE

WORK BETTER — LAST LONGER —

* mgrpved WUSIEE '
* Hatinr Dariprmafd]
* Emsigr Simriing
* Agamad

Engina Litw
* Ry Fiogtio®
*liz B Paisnin

Wy Farndiing

Wi O R0

How To Use TUFOIL®
Just add one B-oz. container of TUFOIL
to your standard crankcase. (Il treat 4 1o
5 quarts of engine oil) I you want o
super treat your enging, add two botties!
You will seethe results in less than 1,000
miles Once your engine is broken in on
TUFOIL, add 4 ounces (% bottle) with
each oll change to keap new parform-
ance levels. Use TUFOIL repeatedly over
the life of your engine to help keep it
purring like new!

TRY ONE 8 OZ. BOTTLE OF TUFOIL
FOR 30 DAYS OR 1000 MILES

It you're not satisfied, simply send us
prool of purchase with a note and we'll
refund your monay immediately—no
questions asked.

Send for TUFQIL today and prove to
yoursell the amazing ncrease in your
car's perlormance. Fill in the coupon
today. Or call TOLL-FREE any tima, 24
hours & day

1-800-922-0075.

The results are overwhelming! As far as shredder.” i ¥ ﬁ
we can see, TUFOIL has the lowest . DN, Saatie, . (W New Jermay, A 201-025-8710.)

FREE , .. Products based on TUFOIL lechnalogy. Check Fluoramics, Inc. ruiis
mmﬁq TUFOIL order: s

| one with each order of 2 bottles or more. Check 2 for each |

| palion order. Values range from $3.96 to §2.95." 103 Pleasant Avenue

| © TUFOIL Gun-Coat — Super rust inhibited, smooth action : nuﬁmm’ﬁ”mg Upper Saddle River, N.J. 07458

IEI Tm“ﬁnwrmh — Low wviscosity for computer handling). See money back ﬂm@ul in enclosed.
—— O AmEspewas O MasterCard O Vina

leFmLUnhﬁngﬁfm——Enﬂymundwmlml

|

O TWO B ox. bottles . . . treal two cars

|
|
I
|
|
| 0 TUFOIL Lubit-8 — General purposa, household use | for $25.00 (plus $4.00 shipping I
| W I and handling) SAVE $6.00 Exp. Date I
| FREE brochures ... [
| 5 20 Questions/Answers about TUFOIL | Ater you've tested TUFOIL and like it, 7"
| o :;n with Superconductors”—we're leading that field | buy a gallon of TUFOIL 1o share with ~ Mame I
your irlends & save $1568+1 Addrass
Sos MASA T Sochwical detail,
| _m.:.‘r{‘" O] ONE GALLON ... reat 16 cars for g, |
T HEY Fimamon, $125:00 $6.00 shi and
=R . We ship within S By e ey e |
U Patern Mo 1533 858 =gver the single: botle price BIG SAVINGS mm:'l:\lr WS curvency. Add §10 eatra

fi
i
i
1
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TECH UPDATE (2

'Robots Hit The Road

NEW YORK, NY—Though robolic wheeled vehicles are still in
theirinfancy, they've developed enough for researchers 1o tes!
concepts and map out fulure applications. . |

Oak Ridge National Laboratories recently gave the Army a Fhy i i —s .
roboticized B-wheeled Chikusui utility vehicle, which will serve | |
as a test platform for planned man-machine interactions. Built
for the Soldier-Robot Interface Project (SRIP), the vehicle will
roll at the end of a 400-yard fiberoptic cable.

From a remote-control station, teleoperators will propel and | |
steer the SRIP vehicle, monitor surroundings from two vehicle- |
mounted video cameras, and control a manipulator with a 300-
pound lifting capacity. The Army will initially use the vehicle to
disarm unexploded artillery shells, but is eyeing future applica-

e |
2 I
Q =
: :
: =
= o
z Army's rabot E
w utility cart Iaden =
= | with own electronics boxes. i

tions in refueling and nuclear decontamination. Planned up- | TV camera inside acrylic bubblefront guides cleanup operation.
grades include a tetherless data link and stereo vision.
On the civillan side, researchers at Caregie Mellon Univer- | Sl Niulke Plant Cleaner
sity are giving vehicles total autonomy. They have outfitted a
Chevy van with some innovalive self-navigation gear, in a . S :
project called Naviab—short for Navigation Laboratory miniature remote-control | Radioactive core debris from
One essential piece of hardware is a laser rangefinﬂ-ar that submersible is the latest | the reactor vessel had accu-
scans the road ahead of the van, providing distance informa- robotic vehiele to help decon- | mulated in the pressurizer's
tion at thousands of points at DI'IIS.E. taminate the Three Mile | bottom [turir:g_ the 1579 H.rf_'_i-
The result is a low-resolution 3-dimensional image. A cab- | S1and nuclear plant, dent. The sub is aperated via
mounted TV camera provides additional visual information The 3-ft. sub is a standard | a eable from another build-
An experimental parallel-processing compuler handles the oceanographic vehicle modi- | ing. Similar subs may be
intensive number-crunching that turns these images into use- fied for use inside the plant’s | used for other inspections.
ful data. The van uses the data to follow a preprogrammed
path. In addition, researchers are testing software that will let Emlogy in SPHCE
the van blaze its own trails without maps. Key fasks will be rec- TR IV TV OIS & VY FVEVRT
s o SRS KENNEDY SPACE CEN-
ognizing and avoiding obstacles. The overall system will guide TER. FL—NASA research-
underwater and Mars-surface explorers. s EiE i

HARRISBURG, PA—A ‘ conling-system  pressurizer,

to drinking water. Engineer-
ing studies are focusing an
ers here are working toward | environmental eontrol,

a Controlled Eeological Life r—g
Support System (CELSS)
for long-duration space K
flights and, eventually, colo-
nization,

S0 far, experiments have
centered on a hydroponie
plant-growth chamber.
Tubes in growth trays an-
chor roots and provide a
nutrient solution through
poraus membranes. So far,
[rish potatoes, sweet pota-
toes and sovbeans have been
grown successfully, Water
vapor given off by plants can 1
be either returned to the nu- chamber also supports micro-
drives itself atup to 2.7 mph. | trient solution or converted gravity plant-growth tests.

CARMEGIE MELLDN PHOID

MASA PHOITOD

16 {Mare Tech Updnteou.tngzﬂﬁl



~ THE TOUGH NEW
A\ PIBIT OF DODGE.

\;




lineup. Consider the amva!ornurnewnndge ' s 7 ;
Cummins Turbo Diesel. A state-of-the-art 5.9L  it's the hardm mﬂng d:esd‘ﬁhmh .
turbocharged diesel workhorse. Created to America. And a powerful statement on The
not only deliver-outstanding fuel efficiency, Tough New Spirit of Dodge. ~

*Accelaration/alt. perf claims based on USAL tests of D250 vs. comparably equipped 88 Chevy 3500 & Ford F250 models (w/optional
auto. trans. & a.c.) under equal loads, Competitive claims based on B8 data [ 82 competitive data incomplete at lime of printing)
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rformance a
fuﬂ-s;ze Dodge" ‘Ram pickups continue oy
sess a definite inner strength. Witness ng
electronic fuel injection on our big avalflable
360 V-8. The result? More raw horsepower.
More sheer torque. And more out and out

-

'?'-

"A# nugum ‘Not ta mention the improved stopping..,

“power of all-new anti-lock rear brakes; stan-
““dard on every fullssize pickup we build. | ...
Electronically fuel-injected V-8 power. And
new anti-lock rear brakes. Two more strong
examples of The Tough New Spirit of Dodge.




mnmsn V-8 POWER,




Some jobs demand the toughest type of per-
formance. Meet our answer to that challenge.
The new D350 Dual Rear Wheel Ram Pickup.
With four rear wheels, it does more than just
deliver the goaods. It improves stability and
gives you the kind of increased towing control

NEW DUAL REAR-WHEEL

g

that makes heavy trailer duty a breeze. The
new Dual Rear Wheel D350. A powerful per-
former for those with serious towing needs.
When you need heavy-duty performance for
the long haul, you've got it coming and going.
Courtesy of The Tough New Spirit of Dodge.
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BUCKLE UP FOR SAFETY.

' L . . "‘-' y
i} Wfrh all that'’s new there's one thing -~ enough, otir new Cummiins Turbo carriesa 7 ]rear

L ains u . OQur commitm be  or 100,000 mile englhe Warranty. these fimited

the best. Thils why every U.S. built Dodge truck comes rrafitios, t wmamm”npm 3>
equipped w ‘the longest Mﬂram warranty in the dealer. And
.tu.ls.hnss. 7 years or fﬂ.ﬂﬂﬂ miles. And as if .ma: weren‘f i erie M Thﬂ Tﬂugh v Spirit of Dodge.
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ALLIMINLIM
FOAM

CORE . MIRROR

TUCSON, AZ—Using two
lightweight materials, Uni
versity of Arizona engineers
have pared down a 12-in. re
flector telescope from 50 to
10 pounds, Contributing to
the breakthrough iz an alu-
minum-foam primary mirror
that weighs only 4% pounds.

L SURFACE

MICKEL-PLATEDR
SXA PRIMARY

M EMA

Ultralight Telescope

NICKEL-PLATED
SOLID-5XA
SECONDARY
MIRROHR

j ‘1"5

*LIGHT
BAFFLE

)
SXA TRUSS TUBES

Metal-foam core and SXA construction allow weight reduction.

A comparable glass mirror
would n.'r-i].:h 20 |III'IL|:III.‘-.
SXA, a new aluminum-sili-
COary {'4'1]'.b'|||t‘ I'H'I['Il!lul."iI11' 'IL."\-E'H
for other parts, also helped
shave pounds off the tele-
geope. In the future, they
hope to use foamed SXA In
the cores of primary mirrors.

="
L ——

.
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Computer anatomy
hardhware

Cadaver On Videodisc

PALO ALTO, CA—Anat-
omy students MEY Sa011 e

using the Electrie Cadaver, a |

new computer-based learn-
ing tool developed at Stan
ford University. The system
started with 1600 standard-

| reference dissection slides
and anatomical line draw-
ings, which were digitized
and transferred onto video-
dise. Associated software al-

lows a user to view parts of

the body at different angles,

MNEW YORK, NY—Engineers
are trying to harness the
promise of new high-tem-
perature superconduclors.
One practical application:
electrical wire that carries
current without resistance.

At Georgia Tech, research-
ers are working with chemical
vapor deposition to coat thin
libers with superconducting
material. The process in-

volves piping several ele- |

ments in gaseous form into a
furnace. Once inside, they re-
act chemically and deposit a
solid layer on an object.

The Tech group has had
success crealing shalter-
proof ceramics with this tech-
nigue. Since the new super-
conductors are ceramics, the
group is hoping to both re-
duce the materials’ brittle-
nass and boost their current
capacity by deposiling rela-

Chemical vapor deposition takes place in steel-jacketed furnace.

tively thick layers on 1o thin
nonconducting fibers. Anoth-
ar focus will be forging junc-
tions between superconduct-
ing wires and normal elecinc
and electronic hardware.

Meanwhile, applied physi-
cists at Stanford University
are using a method called la-
ser-heated pedestal growth.
This technique allows forma-
tion of single-crystal fibers,
which have very pure super-
conducting propartias.

First a rod of the supercon-
ducting material is formed
Laser beams mall the top of
the rod, and a "seed"” of the
material is pushed inlo the
heatad area

When the seed is slowly
pulled away, a crysial fiber is
drawn out like a string of Turk-
ish taffy

The Stanford scientisis
have used the process lo
study superconducting crys-
tals. But the fibers grown
show signs of being able to
handle high currents, a prop-
erty that will help transform
superconductors from lab cu-
riosifies into useful tools.

Wiring The World With Superconductors

Inside pedestal-growth chamber
|above) curved reflector focuses
laser beam on all sides of hot spot.
Process |below) Invalves pulling
fiber away while feeding more
source material into molten zone.

SUPER
CONDULCTOR

PLISH |

FIBER CRYSTAL—

%
“*LASER BEAMS

.

*MOLTEN 20ONE
SUPER
COMDOUCTOR

= LOURCE ROD
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Mach Buster | features tall-pusher prop and high stubby wings to maximize lift-to-drag ratio.

SAN RAMON, CA—This
supersonic needlenose is
designed to shatter speed
records at a projected top
velocity of 950 mph. No
prop plane has ever

| topped Mach 1. Built for the

Reno and other unlimited-
class races, the aireraft will
draw power from a super-
charged automotive V8 that
burns methanol. A 4-blade
propfan will push the plane.
NASA and fighter-jet engi-
neers contributed to the
design. Future versions will
use turbine and jet engines.

WASHINGTON, DC—The
Pentagon has pumped bil-
lions of dollars into research
on high-powered beam
weapons under the Strategic
Defense Initiative (SDI).

coO
LASER

FEL AT 3

MICRONS

Whether or not such exotic
artillery ever comes to be, the
funding has nurtured technol-
ogy with numerous nonmili-

applications.
Medical researchers, lor

laser (FEL).

The FEL uses an array of
magnels to warp the pathofa
near-speed-of-light beam of
electrons. Its output: short
high-energy laser pulses,
which permit cleaner surgery
without the charring associal-
ed with other lasers.

Maoreover, the medical
community wants to take ad-
vantage of the FEL's tunabili-
ty, searching for the best
wavelengths for specific la-
ser-tissue effects. One focus

Low-power versions of
free-electron laser |above)
would cut clean without

charring of carbon dioxide
lasers [left].

is photodynamic therapy, in
which a laser selectively de-
stroys cancerous cells that
have absorbed light-sensi-
tive chemicals. The FEL will
ald development of a variety
of such chemicals that reacl
to different wavelangths.
Researchers are exploring a
similar process to cleanse
viruses from blood.

Civilian applications may
also fit the accelerators that
daeiiver high-speed electrons
into FELs. At Lawrence Liver-
more Mational Laboratories,

pact, superafficient linear |
induction accelerator.

One possibility is a food-
irradiation process that
doesn't rely on radioactive
material. Instead, accelera-
tors would slam electrons into
metal plates, directly trigger-
ing X-rays. Such a system
could run off a 750-kilowatt
diesel generator.

In another setting, the [}

accelerator could shower
electrons through
emissions. The electrons
would add an electric charge
to the gases that contribute to
acid rain, allowing electro-
static cleaners to filter them
out of emissions.
Meanwhile, researchers
also envision commercial
uses for a different kind of SDI
accelerator—one ironically
invented in the Saviet Union.
Known as a radio-frequency
quadripole accelerator, the
device is small enough 1o sit
on a tabletop. That has made

Special Report: SDI Research Finds Civilian Spinoffs

Radicfregiency

focuses particle beam.

ita focus of interest for power-
ing space-based particle-
beam weapons. In civilian
seltings, such parlicle beams
could deliver cancer therapy,
produce radioisotopes for
medical diagnostic scanning,
probe metal aircraft compo-
nents during quality-control
inspaction, and detect explo-
sives at airports. M)
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A SENSIBLE WA

Mercury Toraz There's aeassu ring feeling of security in t:he way Mercury Topaz combines

* comfort and control to help you deal with the elements. Topaz couples
the precision of rack-and-pinion steering with the traction of front-wheel drive. An arrangement that's
especially comforting when you're on a curve and roads are slick. And if you encounter those kinds of roads
frequently, Mercury Topaz makes available a superb answer to bad weather driving-optional all-wheel
drive. Comfort and control are one in Mercury Topaz. To make you feel better about driving when
the weather’s trying to ruin your day. Experience the comfort and control of a Mercury Topaz at your
Lincoln-Mercury dealer today. For more Topaz information, call 1-800-822-9292.

LINCOLN-MERCURY DIVISION ((Ofmad ) Buckie up—together we can save lives
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BY TONY SWAN

orful personalities, few have
had the kind of life story that
packs movie theaters, If you
made up a list of autodom’s
bigger-than-life characters,
then winnowed it down on a
basis of drama quotient, it's
fair to say the list would be no
mare than a few names long,

And if you were Francis
Ford Coppola or George
Lucas, the name at the top
of your short list would be
Preston Thomas Tucker.

America was hungry
for new ecars in the revital-
ized economy of the late "40s,
and the car Preston Tucker
proposed was new and then
some. The projected engine,
worked up from a design by
Tucker's friend Harry
Miller, of Indianapolis fame,
was an aluminum 5389-cu.-in.
opposed 3ix, featuring hy-
draulic overhead valves,
hard-chromed eylinder
bores, a cast-magnesium
sump, hemispherical cam-
bustion chambers and fuel
injection. Horsepower was
maodest at 150, but torque
was massive—3a50 [b.-ft.

The prototype drivetrain
was just as novel. Electing to
mount the engine at the rear,
Tucker and chief engineer
Ben Parson planned to get
power to the rear wheels via
a pair of variable-pitch
torque converters.

Other mechanical points of
interest included 4-wheel
dise brakes with full friction
surfaces (as distinet from the
spot calipers used today),
fully independent Torsilastie
suspension using torsion
bars with rubber damping
and a safety glass windshield
that popped out on impact.

The shape that surrounded
the Tucker's intriguing engi-
neering still looks good to-
day. Before America had

30

even been introduced to the
annual new-model litany
—“longer, lower, wider"—
this Alex Tremulis design,
which went from concept
sketch to running prototype
in just 100 days, set striking
standards for all three. The

Tucker stood only 60in, high,
and looked lower still, thanks
to an overall width of 79 in.
Overall length was 219 in.,
and the wheelbase was 130,

To make his low-slung de-
sign user-friendly, Tremulis
extended the doors into the
roofline, beating Detroit to
the punch by some 15 years,
Frontal area was plentiful,
but the shape had excellent
aerodynamics—Tremulis
calculated a C, of about 0.30.

There was enormous inte-
rior volume—enough for “six
Chicago Bears fullbacks,"
according to Tucker—and a
number of interesting safety
touches like dashboard pad-
ding and reinforced crash
wells for driver and passen-
ger to drop into when calli-
sion seemed imminent.

The car's center-mounted
third headlight, which
tracked with the steering,
may not have been accurate-
ly classifiable as safety
equipment, but it did seem
well calculated to add inter-

—ELING

“Tucker: The Man And His Dream”

LTHOUGH the auto |
industry has pro-
duced its share of col-

est. And from the car’s first
showing, in 1947, there was
plenty of that.

The manufacturing reali-
ties of an undercapitalized
firm dictated a number of
mechanicil changes in the
actual prodoction ear. The
Miller/Parson engine proved
to have more problems than
benefits, so Tucker substi-
tuted a 334-eu.-in. Franklin
flat Six originally designed
for use in helicopters, adding
water-jacketing and one of
the industry’s first pressur-
ized cooling systems in the
process. The twin torque
converters gave way to more
conventional transmissions,
one of them borrowed from
the old B10v312 Cord, and the
disc brakes were replaced by
conventional drums.

Mevertheless, the Tucker
was an impressive performer
for its day. With the Franklin
engine punching out 166 hp
and 372 lb.-ft. of torque, the
4260-pound car could hit 60
mph in about 10 seconds, and

L
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Jeff Bridges brings Preston Tuck-
er to life on the sliver screen.

had a top speed of about 125,
A pair of Tuckers spent 10
days at Indianapolis in July
of 1947, putting in about 8
hours per day at speeds over
100 mph, and another Tucker
set a production-car record
at Bonneville with a 2-way
average of 131.64 mph.

Pilot production got un- |
derway in Tucker's vast Chi-
cago factory, a war surplus
facility formerly devoted to
gireraft, in 1949, but serious
problems loomed, Although
Tucker had thousands of or-
ders from an enormous deal-
er body, whose members had
paid ¢ash for their {ran-
chises, he was cash-poor and
under severe serutiny by the
Securities and Exchange
Commission. On March 3 of
1949, the Tucker works was
shut down, although a few
emplovees hand-built 12
more cars, bringing the total
production to 51.

In October of that same
year, Tucker and his chief
lieutenants went into Feder-
al Court in Chicago to face a
3l-count indictment for mail
frand and violation of various
SEC regulations. They were
acquitted on all counts, but
their company was dead.

Francis Ford Coppola’s
portrayal of all these events

(Please turn to page 33) |
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How to build clothes
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I
clothes that last.
That's because _&
Carhartt brown
duck garments,
o for example, are
made with only the finest 1
cotton duck fabrics available.
And unlike other companies,
we triple-stitch the main ¢
seams for more strength thcm ;
the material itself. Ly
Even the threads are
tough. All our seam
threads are cotton-
wrapped around 4%
a polyester core /
for over twice #8=
the strength of &=

* " conventional threads.

* And the same toughness
*  is built info our denim
. and white drill gcmnents
.~  Noonetold _

 uswe had to
' build Carhartt
© clothes this tough.
~ But we know
*  that if we didnt,
+  they wouldn'
' last as long.

Free Centennial Cap Offer.
Get a free Carhartt Centennial Cap
when most garments.

00-628-2828 ext. 528 for the
necmast Carhartt retailer,
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It's not just a truck anymore.
It’s part of your life.

With a solid week of work
behind you. that skillet of freshly
caught trout never looked better

Remembering the trip to the
lake, you can't help but take pnde
I your new Sierra Pickup. it's
such a great part of your life

You loaded up all your gear
and just took off. Every mile felt
good. The full-size Sierra s a
rugged. great-nding truck. That's
because it's no ordinary truck
It's a GMC Truck. Its optional V-8
with electronic fuel injection gives
vou thie power 10 leave all the
others behnd

[t came with power steenng
power brakes and a rear-wheel
anti-lock brake system (operates
only in twa-wheel drive). Optional
Rally Whesls. four-whesl drve. ar
conditioning and an electronic
slereo radio with cassette made o
a personal truck

Y88 Gereril Motars Corporabon AN rights essren

Every time you take off in your
Sierra, you leave your troubles
and cares behind. Maybe that's
why this truck Is such an impor-
tant pant of your life

For a catalog and the name of
your nearest dealer, call:
1-800-VALUEBS
(1-800-825-8389).

.._
& o= | [==N

GMCrruck

It’s not just a truck anymore.




FREEWHEELING

(Comtirued froom page $i0)

wotild have us believe that Tucker wasa
vietim of collusion between the automo-
tive establishment and povernment in-
fluence-peddlers. The suggestion is that
Tucker's car was so revolutionary that
the Big Three banded togpether to
squash the fledgling company before it
could fly.

The truth is more mundane. Tucker's
company suffered from the worst of all
corporate afflictions—inadequate fi-
nancing—a disease that few new husi-
nesses ever survive. But Coppola and
leading man Jefl Bridges do capture the
essential quality that endeared Preston
Tucker to post-war America: Tucker
dreamed in technicolor, and on a big
gereen at that,

And for that matter, Tucker is a more
sympathetic character than some of the
would-be carmakers who've come along
sinee. Imagine this same movie with
John DeLorean cast as the hero.

Bondomobile
At first glance it seems a little startling
to see a distinguished hotshoe like Bob
Bondurant with a rig like the one pic-
tured here, But when you think about it,
who has more right Lo a set of training
wheels than Ameriea’s best-known
trainer of high-performance drivers?
And they are, in fact, training wheels,
but not in the beginner bicycle sense.
Each of the outriggers contains a hy-
draulic hoist, controlled by the instrue-

Car rig. If you've always wanted to be
first om your block with a new toy, this
gadget's a guarantesd winner,

Sympathy For
The Devil

As you might expect, people in the busi-
ness of directing traffic and writing
parking tickets aren’t exactly respected
by their fellow citizens. What vou might
not expect is just how disrespectful we
can become.

A case in point is New York City's
Traffic Control force, an unarmed police
auxiliary group whose basic function is
to keep Manhattan out of the throes of
gridlock. When you stop Lo consider
that Manhattan swallows some 1.7 mil-
lion vehicles every day, it becomes plain
that this assignment ranks right up
there in the realm of heroic, although
it's hard to think of someone who's
screaming at you to “move it! move it!
move it!” as a hero,

Nicknamed the Brownies, for their
brown uniforms and patrol cars, these
are the people who, among other activi-
ties, take over intersections during rush
hour and cause cars to be towed away
with dismal regularity.

Sinee a New York City tow job costs
2200—that's cash only, mister—this
sort of thing tends to make the Brown-
ies & little unpopular,

How unpopular? OF the current 2400-

Outrigger-equipped Skid Car has become a fixture in the Bondurant driving schoaol.

tor from inside the car. The idea is to
hoist one or more corners of the car,
thus altering the coefficient of friction
between one or more of the tires and the
road surface which, come to think of it,
is a pretty good recipe for a skid.

That's the plan, of course. The Skid
Car’s magie outriggers allow instruc-
tors to give students a grounding in skid
response without a big, nasty oil-cov-
ered skidpad. The Skid Car duplicates
the loss of adhesion that goes with iee,
snow and slush.

While this may be overkill for training
new drivers in your household, Bondur-
ant does have plans to market the Skid

POPULAR MECHANICS & NOVEMBER | 788

member foree, almost half report that
they've been physically assaulted at one
time or another or have at least experi-
enced verbal abuse. There were 538
Brownie assaults recorded in Manhat-
tan in 1987, more than 1986, and 1985 is
running well ahead of that.

The pay for this hazardous profession
averages about $18,000 per year, which
is about enough to keep you fed in Man-
hattan—provided you're on a 1500-calo-
rie diet and eat every other day. And
housing is another matter altogether.

Most Brownies dream of the day
they'll be elevated to a job less danger-
ous—like manning a toll booth. P

Pick the pickup with the
highest resale value.

made pickupt

even 45 perce
GMC Truck full

the highest resale v:

ups onthen

that honor

It's not just a truck anymore.




OLD HOUS

BY BOB VILA

The Art Of Stenciling

TENCILING isarel-
atively easy and eco-
nomical way to deco-

rate a home—aold or new.
Whether you desire an au-

temporary look, the possible
combinations of design and
eolor give you plenty of op-
tions from which to choose.
Although it's eommon to-
day for custom stencilers to
unify a room using patterns
from draperies and furni-
ture, old-house owners
—striving to re-create the
past—will want to use sten-

their home. No matter what
era you're trying to re-cre-
ate, from Early American to
post-Vietorian, you should
consider stenciling as a part
of your historical decorating
plans. But before you begin,
it's helpful to have some his-
torical knowledge of the way
stenciling has been used in

this country.

Stenciling
in America
In early American times,
stenciling was generally
done by itinerants who trav-
eled the countryside practic-
ing their art. These early
hand-cut stencils were usual-
ly only two colors, and the
designs were not very com-
plex or precisely measured.
During this period, many
stencil degigns were based on
the feel of the new nation.
Stencils patterned with ea-
gles, bells and swags abound-
ed and the colors tended to be
bright and vivid. It wasn't
unusual to find nearly every
inch of wall space in an Early
American home covered with
these simple patterns.
Btenciled floors were also
popular because carpeting
and rugs were still too expen-

Contributing Editor Bob
Vila is host of public televi-
sion’s “This Old House.”

3

thentic period look or a con- |

cils comman to the period of }
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In colonial times it wias not uncommaon for people to stencll nearly ev-
ery square inch of a wall surface, wing various patterms.

give. Sometimes a border
wis used to edge around the
floor, then the center section
was patterned throughout to
simulate the look of a rug.
Other times, an all-over pat-
tern was steneciled with no
definable borders,

During the Victorian era,
stenciling became much
maore sophisticated and was a
decoration available—for the
most part—aonly to the elite
groups who could afford it.
With the advent of machine-
cut steneils, designs became
much more precise and geo-
metric with rigid lines or
very flowing and intricate
patterns. Much more formal
than the earlier stencils, only
the most talented profession-
als could work with these
fancy desipns.

In Vietorian homes, sten-
ciling was usually used high
up around ceilings, coves and
friezes. Patterns were much
larger, based simply on the

ADELE-BIS-OF PHOTOS

high-ceilinged architectural
structure of this period. It
wasn't uncommon to see Vie-
torian stencils 10 to 14 in.
high.
Like everything else, the
color pallet, too, changed to
reflect the times. Muddy or
dirty colors, like oxblood
reds, drab olive greens and
lots of blacks and browns,
abounded. (Of course, only a
real purist wonld want to
decorate with these eolors.
Many times, a period design
iz stenciled in an old home us-
ing colors popular today. )

Although stenciling con-
tinued through the mid-19th
eentury, it waned because of
the Industrial Revolution
and the abundanece of rugs
and wallpaper that followed.
Mo longer a major decorating
movement, stenciling never-
theless did not dizappear but
continued adapting to change
through the Art Nouveau
and Craftsman periods,

ON

Finding patterns
Many of the steneils you'll
find commercially are de-
signed with the feel of colo-
nial and evuntry homes.
Fortunately for old-house re-
storers, reproductions of
stencils found in historical
homes are also available,
Adele Bishop (P.0O. Box
3349, Kinston, NC 28502)
and Decorative Arts Studio
(RR #1, Box 136, Route 30,
Dorget, VT 05251) are two
companies | know that carry
authentic stencil designs.

There are also some excel-
lent books available to help
the old-house restorer. If
you're an Early American
enthusiast, Early American
Stencils On Walls And Fur-
niture by Janet Waring (Do-
ver Publications, Ine., New
York, NY: $9.95) is a won-
derful reference tool. Dover
also publishes a series of in-
expensive Cut & Use stencil
books, containing authentic
steneil designs from several
historieal periods.

In those rare instances
when nothing you find seems
appropriate, you can always
make your own stencils,
Sometimes patterned after
old wallpaper or perhaps a
design found carved in wood
trim, homemade stencils are
truly a unique way to deco-
rate your rooms.

It takes a little practice to
create a workable steneil, so
it isn't something 1I'd recom-
mend to beginners. But for
those who have some experi-
ence working with commer-
cial stencils, it shouldn't be
too difficult. I've found the
best material Lo use for thisis
a polyester film called Mylar,
In its briefest form, creating
your own stencil involves
tracing the design on to the
Mylar with a permanent
marking pen, then cutting
out the design with a razor-
blade-type knife.

e e b
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competition.

We admit it. We have less than our competitors.
Less tar, that is. Thanks to Enriched Flavor™ Merit has
even less tar than other leading lights. Yet delivers the taste of cigarettes
that have up to 38% more tar. So why not get more,
by getting less, by getting Merit?

Enriched Flavor," low tar.gg | A solution with Merit.
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MERIT
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Causes Lung Cancer, Heart Disease,
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OLD HOUSE RESTORATION

{Comtinued from page 35)

Tips for success

Surprisingly, stenciling is a very easy
technigue to learn. Sharing some tips
I've learned through the years will help
you get started.

As far as materials go, you must usea
stencil brush if yon expect expert re-
gults, Choose a natural-bristled brush
rather than a synthetic one—the bris-
tles on the latter are too stiff. Although
you can use water-based paints, most
experts use oil-based Japan paints. The
main advantage Japan paints have is

that they dry instantly, which elimi-
nates the smudging that ean result from
moving a stencil over an area of still-wet
paint, Also, the color quality of these oil-
based paints is simply wonderful. By na-
ture, they provide the ability to shade
and make the paint look old—something
you just can't do with most acrylics.
Part of the magic of stenciling is that
there really is nothing you can do that
can't be fixed. Think of the wall as a gi-
ant blackboard, If you make a mistake,
you just have to touch up the spot witha

The Foreby's Workshop, Ofive Branch, Missleipp 18654

-¢-F_'!.E Thosmpraorn & Formby Inc.

Heidi loves to surprise
them that her table was fini
polyurethane. “They can't believe it,”
says Heidi, “because they expect that

plastic loak "

by telling
with

But Formby's® hand-rubbed Poly
Finish, has none of that artificial
gloss. Ar The Formby's Workshop
we created a polyurethane that's
rubbed in, not brushed on. So it

penetrates deep, to give poly-
urethane protection with hand-
rubbed richness and beauty.

Let Heidi's triumph

W T
b, Thanks

= wothe
remarkable
products

" | that come
./ from The
& Formby's
- Workshop—
' and our toll-free
number for expert
advice—you can get
extraordinary results.

bit of wall paint and start over,

One of the hardest techniques to learn
is how much paint to put on the brush.
Very little is required for each steneil,
Never dip the brush directly from the
paint to the wall—you'll have far too
much paint on the surface. Instead, tow-
el out all excess paint, then touch just
the tip of the brush to the wall.

Coupled with the importance of the
amount of paint you put on the brush is
the fact that the paint must also be kept
at the right consistency throughout the
project. The best way to do this is to
pour a teaspoon or two of paint into a
saucer, Then add a few drops of paint
thinner or mineral spirits periodically to
ensure it stays loose and smooth,

You'll be surprised how little paint
you'll use. For example, a 2-ounce ean of
Japan color easily will be enough to
stencil a green vine completely around
the frieze ina 10 * 12-ft. room)|

What about surface preparation? Al-

Floor stenclls, painted onto a light-colored
background, were used In place of rugs.

though you don't need freshly painted
walls as a base to stencil, the paint job
should be relatively new—say within
six months or so. Other than that, you
don't have to do any special surface
prep. It's not necessary to seal the sten-
cils either, although some folks do pro-
tect this decorative work with a coat of
polyurethane or latex-based finish.
Steneciled floors, however, are anoth-
erstory. The wood must be sanded first
to remove all traces of wax, polyure-
thane, dirt and grime. Next, you can
stain or paint the floor, then stencil. Fi-
nally, follow the stenciling with & mini-
mum of three coats of polyurethane, (I
the floor is in a high-traffic area, like a
kitehen, add a few extra coats, ) )
Ifit's done correctly, a stenciled floor
will last a long, long time, And, aside
from periodic damp mopping, it's main-
tenance free. Of course, you'll have to
keep an eye on the polyurethane. When
it begins to wear, recoat the floor.  PM
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Model =122 The Sidewinder Full Aulo*®

Our mosl rugged sulomatic. Touch the lever and the clip point
binde of polished Swiss sivel arcs oul in one sixih of & second,
snapping into place sbove the chrome-steel and hardwood grip.
Alsa bin White, Bisch, or Blus Complsis wiih Bleck Siesd Hide
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$52.85 Now thru December anly............ $30.95

Model =702 The Panther Full Aute*

Hoavy duty and buill to stay ihel way, the Faniber utilizes s
cam-spring activalor within ia large contoursd grip. Touch the
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STRAP ONE ON...

AND GET THE EDGE.
" GETIT NOW.

FREE.

Buy any one of these world class
Full Auto, Boot, or Skinner Knives
and get the Model =434 Full Auto*

The Minuteman Model
#434 Full Auto* Now Free.
Thae unigua, classic design of the Minuleman
Full Aulo traces its history to Germany, where it
was first ssen in 1885. Handforged of Euro.
paan stoal and Hardwood, the precise full-
autoc action snaps out a clip point blade of
polished and beveled 440 stainless stesl. Over
8" of serious knife.

Normally $29.95 Now yours FREE with

any of the above!
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SCIENCE

PUNTIL now, our
knowledge of the
golar syetem was lim-

ited largely to visual obser-
vation from Earth and from
remotely controlled space-
craft like Voyager 2. But
now, scientists are re-creat-
ing planetary environments
in the laboratory that give
new insight into the dynam-
ies of other worlds,

Boeing Aerospace Co. has
developed a technigue for du-
plicating the eratering that
characterizes the solar sys-
tem’s inner, or terrestrial
planets, and the moons of the
outer planets. Under a 3-
year, $200,000 NASA study,
Schmidt is using a powerful
centrifuge that ean generate
up to 600 Gs to form craters
in soil combinations or a Per-
moplast modeling clay. The
sealed-down eraters simu-
late craters as large as a mile
indiameter,

“Much of the information
we have about the planets
comes from observing their
surfaces," says Schmidt. “All
of the planets have been con-
tinually bombarded through-
out their histories, and
craters are the fingerprints
left by these impacts.”

portional to the energy that
it took to create it. Infer-
ences can be made as to the
kinds of bodies that swirled
through the solar system just
after the planets coalesced
from an aggregate of aster-
oids and dust.

powers the Boeing centri-
fuge, whichis housedina
protective shield. Samples
are placed on the machina's
“swinging basket,” held in
place by the building G foree.
A gun powered by a hybrid
powder/gas charge sends a
polyethylene projectile into
the sample. The formation of
the crater is recorded by a

i8

Simulating Planets In The Laboratory

Dr. Robert Schmidt of the |

The size of a crater is pro- |

A 30-hp electric motor |

BY TIM COLE

Khare have created the at-
mosphere of Uranus in the
laboratory, concocting the
same carbon-based organic
chemistry that forms the ba-
stz of all kmown biology.
Using & complex arrange-
ment of glass tubes, dry ice,
liquid nitrogen and high-volt-
age colls, the team has repro-
dueed the chemieal interplay
that forms the content—and
color—of this frigid outer
world.
The planetary simulator
uses a series of tubes to feed
simple gases thought to
occur in otherworldly at-
mospheres—methane,
hydrogen, helium
—into a glass recepta-
cle surrounded by a
high-voltage coil of wire. At
low pressures similar to the
stratospheres of outer plan-
ets, the gas molecules are re-
arranged by a plasma of
electrons similar to those in
Uranian auroras,

pairof Nikon F2 cameras.
The Boeing centrifuge also

study parametric variations
by changing the G field or

permits ||_;;|.|:';1,||4-| :\-‘t'l_,li“!_'h. of lithqst.‘!tll_‘]J]'L‘:ﬁ-_ﬂll'E‘.” ) After this electron bom- |
the cratering effects of high Like the Boeing investiga- | bardment, the working gases
explosives, tion, & recent Cornell study | eommingle in unique ways,

“The real advantage of the
deviee,” Schmidt says, “is in |
helping us develop sealing
laws. We can very nearly du-
plicate an actual hyperveloe-
ity impact. And then we can |

attempts to duplicate plane-
tary conditions in & con-
trolled environment, Cornell
University's redoubtable
Carl Sagan and his associates
Reid Thompson and Bishun

synthesizing dozens of
organic compounds—sub-
stances that may be the font
of life on other planets. The
compounds are then con-
densed and removed for anal-
v=is using gas chromato-
graphy/mass spectrometry
techniques.

In an interesting parallel,
exposure of these base gases
to plasma electrans produces
compounds that closely
match the reddish hues or
“optical constants,” of Ura-
nus's atmospheric aerosols as
set by Voyager 2,

Planetary simulations are
expected to become & more
important field as a new gen-
eration of interplanetary
spacecraft like Cassini and
Magellan are prepared for
liftoff, and the venerable
Vovager 2 approaches Nep-
tune for an August 1989
flyby. ™
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Carl Sagan [center| and the Cornell team with thelr Uranus simulator.




If you don’t have

GE Halogen Headlamps,
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BY BILLHARTFORD

Peugeot 405 Makes A Dramatic Entrance

AITING for Peu-
geot, a drama en-
acted at PM's Broad-

way offices, had us on the
edge of our seat for months.
Before the curtain went up
on the introduction of the
new, front-wheel-drive 405
sedan in the United States,
and before our long-awaited
test drive, the Pininfarina
design had already stolen the
spotlight in Europe.

Soon after the French 4-
door’s bow on the Continent
last autumn, it ran away with
several honors, ultimately
taking the European “Car of
the Year" award. Then, this
July, as the first U.5. models
were making their way here,
the 405 Turbo 16 rally car be-
came king of the hill as two of
them blasted to the top of
Pikes Peak. They finished 1-
2, the first 405 setting a new
record time of 10 minutes,
47.22 geconds for the 12 42-
mile “Race to the Clouds.”

With Peugeot at center
stapge, we were more than
ready to get behind the
wheel of a 405.

When we-did, it was the 3-
apoke, leather-wrapped
wheel of the top-of-the-line
Mi 16, the car with the high-
est excitement and comfort
level among the three models
in the series,

The 405 Mi 16 (520,700} is a
striking automobile, espe-
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cially in the black paint and
gray leather interior of our
test car.

Recognized by the rear
spoiler on the trunk lid, the
Mi 16 has the 16-valve, dohe,
150-hp version of Peugeot's

1.9-liter Four. Standard on
the Mi are fabulous butt-
gripping leather sport seats,
Alpine stereo, halogen fogs
and the equipment that's list-
ed helow for the S model.
Only Mi option, available
soon, will be ABS brakes.

The 405 S ($17,700) is the
best buy of the three models.
Its 1.9 doesn't have 16 valves
(the sohe is rated at 110 hp),
but it shares with the Misuch
goodies as power moonroof,
dual power heated side
mirrors, eruise control,
power windows, power
antenna and electrically
heated front seats.

The 405 DL ($14,500) is a |

very civilized base model,

Ergonomic perfection: relationship of dash, controls, driver's seat.

$6200 less than the Mi and
$3200 less than the 5, but still
sharing with them the same
Bosch Motronic system for
fuel injection and electronic
ignition, super suspension
setup, 4-wheel dises, a/le,

—

central door locking, tinted
glass, intermittent wipers
and other features,

At the wheel of the Mi 16,
we enjoyed the clear shot you
get at the road ahead, the
dash and cowl layout contrib-
uting to the command driv-
ing position. At speed,

Peugeot 405 5 has alloy wheels and excellent
complement of standard equlpment.

there's more growl than
purring from the engine be-
hind the lion badge: Mechani-
cal noise from the 16-valve
lets you know you'reina
sporting sedan—as does the
suspension, independent all
around, which bestows su-
perb ride and fun handling.
It's easy to perceive the
quality built into the 4056
models, and just as easy to
realize that a certain exclu-
sivity will be built in, too: We
will get only 1200 a month.

Geo Storm

Geo, Great name for a line of
waorld care—GM's importa
from Japan and those it
manufactures jointly with
Toyota. In'89, we'll have the
Geo Prizm (formerly Nova),
Geo Metro (formerly Sprint),
Geo Spectrum (formerly
Chevy Spectrum) and Geo
Tracker (a second-genera-
tion Samurai). In 1990, the
Geo Storm, seen here, will
replace the Spectrum. PM

With 1.5-liter. 16-valve, twin-cam Four. "0 Storm hatchback will fly.
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—LEC TRONICS

BY STEPHEN A. EOOTH

Shake, Rattle ‘N’ Roll

VERYONE'S proba-
bly got a list of inven-
tions which have con-
tributed to human progress
or, at least, improved the
quality of life, A typical ros-
ter might include the radio,
telephone, hot and cold run-
ning water, and high-speed
dental drills, Video cassette
recorders and cameorders
don’t quite belong in the
same category as pasteuriza-
tion or the wheel, but they do
add a measure of conven-
ience and joy to life,
One recent refinement in |

diagram of the smart lens
systems, comes from Pana-
sonie, which manufactures
the cameorders under its
own brand name and others.
According to the company,
its EIB system can detect
and eompensate for about 80
percent of excess, undesir-
able camera motion. It oper-
ates in both the horizontal
plane, side to side, and the
vertical plane, up and down,
The image-taking lens it-
self is gimbal-mounted with-

nal. This signal, once ampli-
fied, is transmitted toa servo
control system. With virtual-
ly instant response, actua-
tors in the servo system
apply the appropriate
amount of movement to the
lens to counteract the diree-
tion and force of the cam-
corder’s movement.

As beneficial as EIS might
be, there are instances
where it might prevent erea-
tivity—sauch as when the vid-
eographer wants to sweep

How Camcorder Image Stabilization Works

' Kiddy Computer
Children love to play grown-
ups—but this charade quick-
ly loses its charm when your
kid borrows your computer
for a toy. Although it's now
fashionable for children to
have everything the folks
have, from designer clothes
to cameras, the most indul-
gent parent might draw the
line at buying Junior a
PC—even bargain-basement
clones run about $300,

One way around the horns
of this dilemma is to intro-

the cameorder department
merits attention, because it
eliminates one objectionahle
side-effect of otherwise en-
joyable homemade movies.
This refinement is the elee-
tronic image stabilization
(EIS) system reported in last
month's “Home Videa" col-
umn (page 50).

Camera shake has afflicted
home movies ever since
Kodak bestowed its 16mm
Model-A Cine camera on an
unsuspecting publie in the
1920s. Jittering, rolling im-

YALING: RIGHTILEFT PICTLIRE BLLIR

ages are almost a sure bet in
amateur movies because the
camera's base is a most un-
stable one—a walking, talk-
ing, breathing human being.
Unlike professional movie-
makers, amateurs rarely use
tripods or rolling dollies to
track the action flat. Lugging
such gear would defeat the
purpose of lightweight, por-
table camecorders, It would
also inhibit the spontaneity
that compact, self-powered
electronics affords.

Onee again, electronics has
come up with & remedy. Im-
age stabilization systems
costing tens of thousands of
dollars have existed in the
professional realm for some
years, but now EIS can be |
found in top-of-the-line cam-
corders in the 32000 range.
An explanation of how the
compensation works, and a

EIS system sersors detect motion and dlrmmmmmw ]

inthe camera body, mueh the
way a compass or & stove is
mounted in a pleasure boat to
keep it level. But whereas
these items are installed with
a passive mounting system,
the EIS apparatus is active
and electronic.

Motion is first detected by
a device called the angular
rate sensor. One is sensitive
to horizontal motion, called
yawing, and the other to
pitching, or vertical move-
ment. Excessive yawing
would cause sideways, left/
right picture blur. Pitching
would mar your movies in the
up/down direction.

When the sensors deteet
any disturbance in their re-
spective planes of sensitiv-
ity, a piezo crystal in the
gensor emits an electrical sig-
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the lens sideways to create
the illusion of epeed with an
image-blurring pan. Pana-
sonic allows the user to deac-
tivate the E1S system at will.
This is as it should beina
high-priced camcorder that
is likely to appeal to creative
videographers. Most likely,
though, the vast majority of
home moviemakers will
leave the E1IS system on con-
stant vigil.

What's good for video-
graphy is also good for still
photography. Electronic Im-
age Stabilization is coming
for film cameras.

Canon has shown ad-
vance prototypes of
its system, for point-
and-shoot eameras as
well as more sophisti-
cated SLRs.

duee Junior toJC, The Junior
Computer—a 370 education-
al toy from San Jose, Califor-
nia-based Integ.

This child's computer is a
laptop look-alike, with pop-
up sereen and built-in carry-
ing handle, 76 alphanumeric
keys, cursor controller and
more. Built-in educational
programming includes
games to improve reading,
arithmetic, artistic, musical
and problem-solving skills.
Optional plug-in cartridges
($20 each) enable the young
user to store and save his
efforts, or, go on to more
advanced tasks.

and, just like a real laptop
computer, it will turn itself
off to conserve power if left
unattended for more than &
minutes. ™

Junior Computer educates kids
and looks like the real thing.
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JC runs on four C batteries |
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CAR CLINIC

" BYMORTSCHULTZ |
“Weight” And See

| SITTRUE that the
weight of a lot of keys
on a key ring can
damage an ignition lock?
Someone told me [ should
keep the ignition key on a
separate Key ring, but
there's no statement to this
effect in my 1985 Oldsmobile
owner's manual,
ERIC SWENSON
OMAHA, NE

One of the series of tests given
to ignition locks at the Lock
and Key Division of Briges &
Stratton, the principal sup-
plier of ignition locks to GM,
is called the pull test. It in-
volves hanging weights from
locks that simulate a full load
of keys on key holders. These
tests confirm that keeping
keys on a key ring that in-
cludes the ignition key will
not damage an ignition lock.
Has anyone out there had a

different experience? If so,
let’s hear from you.

Bright Eyes
[ have a 1983 Jaguar XJ12
and wish to replace the
standard headlights with hal-
ogens. Will this cause any
problem with the electrical
wiring?
W.R. M'NICHOL
PARAMUS, NJ

No.But if you're not careful, it
could cause a problem with
the state of New Jersey. It
depends on what kind of
halogen headlamps you want
to install,

Ifyou have in mind a Euro-
pean-style 2-part headlamp
congisting of @ separate re-
flector and halogen or quartz-
iodine bulb, my advice 18
don't do it. There's a law on
the books—an old [aw to be
sure, but a law nonethe-

Tire Mix & Match Chart

Snow tires should be appliad fa tha drive axle (whathar Irant or rear) of an all
fowur wheas! poaitions, as desired. Whede two snow iras are usad, chack com-
patibility with other {ifes on vahicle as recommaended in the chart balow
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less—that prohibits Europe-
an-stvle 2-part headlamps in

the United States because of

the possibility that the reflec-
tive material will deteriorate.

When you take your car
through the annual inspec-
tion required by New Jersey,
one of the more stringent staie
inspections in the country,
you'll flunk. To pass, you'll
have fo install sealed beams,
Which brings us to this—you
can buy halogen sealed-beam
headlamps for your car
which are approved by the
Department of Transporta-
tion (DOT),

Thege units bear the letlers
DOT. They are available at
places like K mart and Sears,
as well as from auto partsand
supply dealers. They're not as
bright as the Euro-spec
lamps, by DOT regulation,
but they're at least a little bet-

ter than the conventional

~YCAR
" @JCARE
§TIP

Charting A
Safe Course

Contrary lo what you may
have read or heard, the
Rubber Manufacturers
Assn.'s Tire Industry Safety
Council and the National
Highway Traffic Safety
do not recommend
radial and nonradial
tires. When you're in the
market for naw tires, this
mix-and-match chart will
help you select the tires rec-
ommended by these agen-
cies for use with the tires
you're keeping in service.
MNote that in the char OK
is the preferred application,
NO is not recommended,
and the cross-hatch boxes
Indicate acceplable.

tungsten sealed beams.

Incidentally, a lot of newer
cars are using halogen lamps
with polycarbonate lenses,
and if vou have one of those,
you're stuck with replacing
them with original -equip-
ment style lamps.

Court Of
Last Resort

You are my last resort, be-
fore I sell my 1981 Cutlass
Supreme with a 260-cu.-in.
engine that's been driven
only 19,000 miles, A strong
odor of gasoline in the garage
after [ park the car for the
night has been driving me
nuts. A mechanic at the local
garage did a tuneup and
swears there are no leaks.
I've taken the car to the local
Oldsmobile dealer who says
there’s nothing wrong,
What gives?
JOE GRUM
NORTON, OH

It's hard to believe that after
almost two decades sinee its
inception, there are still pro-
fessionals who apparently
seent to overlook the evapora-
tive emissions control system
as a major cause of gasoline
odor. Let's assume there are
no leaks, that you aren't over-
filling the gas tank and
bringing the odor on yourself,
and that the fuel cap and fill-
er neck are in good condition
so fuel vapors aren’t escaping
from these points. What else
could be causing the odor?
Just one or more of these parts
of the EVAP system:
B A clogged filter in the base
of the vapor storage (char-
coal) canister,
B A clogged canister, a
eracked canister or a canister
having loose fittings. In either
case, replace the canister,
B A canister control valve
(often referred to as the purge
verlve) that isn't working.
B A purge hose that's loose,
(Please turn bo page 50)
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“Mopar offers a full line of accessories for your
Dodge truck or Jeep. Things like sport bars, ?M

grille and brush guards, fog lights, running
boards and bedliners...things that fit right,

—F -

look good, and perform great. If you're like
me, and think truck accessories are actually
necessities, see the Mopar line at your Dodge
Truck or Jeep dealer. For your free copy

of the 1988 Mopar Accessories brochure,

call 1-800-521-3186."

111888 Chrysler Motors Corporation. MOPAR is a registered trademark of Chrysler Motors Corporation.
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Joy 1 Giving the Very Best

Remember those few times whien you
came up with the perfect gifi? The recipient
wats so overwhelmed he kept asking how you

That's the effect Passpon and Escon
have on drivers, because drivers lonow what
the experts say about radar detectors.

Car and Driver has iested radar detec-
tows six tmes in the last ten years, and we've
come out on top each tdme. In 1967 they
even called us “the leader of the radar detec-

&
_]0}72 The Exclusive Source

We designed Passport and Escort, we
make them in our factony in Cincinnati, and
we Sefl directly i yow Not through stores.

Owur direct connection 1o you assures
fast response on orders, on questions, and on
repadrs, We take care of everything.

As 2 gift giver, you benefit even more. t
will be obwvious vou cared enough o seek ou
the exclusive source. And there's no chance
the reciplent will see Passpon and Escort
in the afier-Christmas clearances

Overwhelm you

Five reasons this season for

&

JUYS Incredibly Easy Shc:;:?tnn;
Just call us wll-free (1-800-543- 1608,
You'll avoid maffic jams, parking hassles, pushy

crowds, and long lines.

Instead you'll find a fendly radar expert
who can answer any questions you may have.
Just pick up the phone.

Order before 500 PM eastern time Mon-
day through Frickey and we'll ship vour package
the same day, A gift box is available at no
extra charge, and we pay for

delivery by UPS. (If you're

tor industry” And Road & Track has mted

us “the leader in detector rechnology”

For the driver on your list, no other
il is as sure 1o please.

. | i ——

|

B 1-800-543-1608

really in a hurry, see Joy #4.)

CAR CLINIC (Continued from page 48/

Order In The Trunk

Making up your mind to carry emergency equipment .
in the trunk of the car, especially during the coming §/

winter, makes good sense. Butwhen itcomes o stor-

ing that equipment—well, that's whan some decide .
to chuck the idea rather than having items roll around. 1
Mow, though, you can store items neatly by using this idea offered by the Bostick
Division of Emhart Corp., the maker of POP rivets. You'll need a POP Rivetool, a
box of Va-in.-long POP rivels, rivet backup plates, curiain rings { or stronger steel
rings available at hardware stares) and 2-in.-wide nylon webbing straps of the
kind used for lawn chairs. The quantity depends on how much of the eguipment
shown in the illustration you make part of your emergency tool kit and how you
adapt this tip to your specific trunk layout.

Drill Ya-in. holes in the reinforcement bars which crisseross the lid and sides of
the trurk to attach the webbing using the rivets. Secure a ring to the end of one
sirap lo serve as a
buckle to hold the
end of the other
strap, One impor-
tant cautionary wessmG
"u‘ﬂ: B“ Sure {o CLRTAIN
exercise exira RINGS e T
carewhenyoudrill anm.
holes near the
gas-filler assem-
bly and over the
gas tank for the
rivats, Also, take
care not to punc-
ture any hoses or
wiras, aither.

TODILS, AR COMPRESSOR-
(UNDER FLAR]

kinked or plugged. This hose extends
from the carburetor to the canister con-
trol valve.

B A loose or plugged fuel-vapor pipe, be-
froeen the canister and fuel tank.

B A loose, plugged or kinked thermal-
vecuum switch-to-canister hose,

Mistaken Identity?

We own a 1983 Buick Century with the
3-liter engine. Recently, when we had it
at the local dealership to repair a prob-
lem, we were told that the head gaskets
needed to be replaced. The car’s been
driven only 38,000 miles. The service
manager claims this is a common oeeur-
rence with the '82-'84 GM 3-liter engine,
and that his department had repaired
200 of these engines in the past three
years at 3600 per car.

Is there any truth to this? If so, isn't

the company responsible?
MONTE & LORI SAILOES
NOADDRESSGIVEN

Fve had no complainis about GM 3-liler
engine head-gasket failure, but perhaps
readers of “Car Clinic” who have experi-
enced this trouble just haven't written.
There have been company-issued modi-
fications in the form of technical service
bulleting (TSBs) relating to original in-
take manifold gasket and oil pan gasket
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avorite driver

scort and Passport

=
Jov“X You Can Have It Tomorrow

Wi lonorw that sometimes the holidays
an sneik up, and waiting even a fow doins for
he LIPS truck is waiting oo long. But here's
e soluion:

Through a special arrangement with
ederal Express we can offer their overnight
elivery fior onby $10 extra. Just call us anvime
efore 8:00 PM and your package will arrive
e pext day (except Sundays),

If vou're a last- minute

hopper, vou've come to F-- ﬁgé* h \

he right place. t

=

Jﬂys Satisfaction Guaranteed

Herne's the bist joy of all: Passpon and
Escon are guaranteed 1o please. Ouite stmply,
if for amy reason you'ne not satisfied within
the first 30 days, just retum your purchase.

We'll immediatedy refund all vour money
and all your shipping costs. There are no
hidden charges, Passpon and Escort are also
ocowvered by a full one year limited warmnty

We've been delivering on these
proemises for over ten years. Call
now and see how easy

gift-giving can be.

TOLL FREE. .. 1-800-543-1608
{ Man:Fri Bam 1lpm, Sat-Sun 9:30-6 EST)

= & B

By muadl send o sddress below: All
orders processed immediaely: Prices
stightly higher for Canadian shipments.

PASSPORT

RADAR-RECEIVER
Ee———a—u————n

Pocket-Size Radar Protection
8205 ( Ohio redenes add $16.29 tax)

ESCORT

e —————

The Classic of Radar Warning

S { i resichenes aackd F1%48 )

Cincinnan Micromave

P Department GOGENE

One Microwsmve Plaom

Feuleral Exprws & oondy £ .?.‘.".u“..‘;ﬂm Cincinnati, Ohio 45249 © s )
tlure with the 3-liter engine. These mm clearance in this area by design.”
g Ko A i SERVICE TIPS

have to be replaced with gaskets of a dif-
ferent design that have enhanced sealing

ability. There was also a problem with
the head gaskels of the 4.1 -liter engine. [
suggest you and the service manager gef
together and discuss this again. It might
be in your best interest to gef a second
opinion,

Cover Story

In Serviee Tips of “Car Clinic" last Feb,
(page 27) you mentioned that the noise
coming from the rear of a 1987 Escort or
Lynx might be cured by having shock
absorber insulators (part No. EBFZ-
I8A179-A) installed as deseribed in TSB
B7-19-5. I had that done, but the noise
didn't abate, so [ took my ease to the
Consumer Protection Agency which, in
turn, took it to the Department of Motor
Vehicles in Glen Burnie, Maryland. [
thought you'd be interested in the re-
sults,

According to the inspector who was
given the case, "The writer has verified
the noise about which Mrs. Cover com-
plains. This noise is apparently present
in Escorts and has been verified in three
other Escorts. The noise is caused by
the strut coming in contact with the rear
inner fender panel when going over
bumps on {ull rebound. There is only 8-
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Inother words, Mort, as another part
of the report states, “The noise . . . isa
normal condition in Escorts,” and I'm
stuck with it.

LINDA M. COVER
CUMEBEELAND, MD

High-Priced Ildea

I have a 1986 Cadillac Cimarron with
the optional 2.8-liter V6 engine and 4-
speed transmission. Can [ replace this
4-speed unit with a 5-speed? If so, which
one? I have asked local Cadillac and
Chevy dealers. They don't know.,

LEE RHONEY

HICKORY, NC

Yes, vou can. In fact, the standard trans-
mission wsed in the Cimarron equipped
with the 2 8-liter optional engine used o
be the 4-speed unit. Beginning with
model-year 1987, the transmission be-
came a 5-speed—specifically, the Mun-
cie-Getrag MG282. But do you have any
idea how much if will cost? A bout 2000,
not including labor. ™

M) YOU HAVE A CAR PROBLEM?
Juxl axk Morf aboud if. Send your guestion fo
CarClimie, Popular Mechanics, 28] Wexl TSI,
New Fork, NY 10018, While lefters cannol be
e edivvdlwally, probdiems that are of peneral
interest wrli be discussed vn the column,

B General Molors becomes tha first auto-
maker with an additive to protect the ex-
haust valve seals of pre-1971 passenger
cars designed 1o run on leaded gas when
leaded gas isn't available. The product is
called GM Anti-Valve Recession Additive
(part No. 123454982). One container per
20 gallons of unleaded gas will provide
valve prolection equivalent 1o using gas
having a concentration of 0.1 gram of lead
per gallon, Can yau use this product in
non-GM engines designed to run on lead-
ed gas? Sure!

B Do you have a 1887 or 1988 Chrysler
Maotors front-wheel-drive car built here in
the United States? Does it have an auto-
malic fransaxle that seems to take forever
[actually, 5 seconds or a littla longer) to
angage when shilted into Drive or Re-
VEree and/or givas a jolt when ur!mn-
menl takes place? Il 50, gﬂtﬂum

your dealer and have proceduras oullined

under TSB 21-03-88 appliad.

B Were you one of the first in line tobuy a
1989 Probe? If yours was buill befare
6/30/88, you can save yoursell some fu-
ture grief by having your dealer carry out
the provisions of Ford TSB B8-12-10, It
calls for lubricating the centar bores of the
cast-aluminum wheals with disc brake
caliper lubricant (part No, D7AZ-18590-
A}, preventing a buildup of galvanic corro-
sion that can weld the whaals 1o tha hubs,
preventing removal.
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100% financing on any new Honda FourTrax.

Starting October 1, you're going to need one less Plus, Honda will give you a free heavy-duty gear
thing to buy a new Honda FourTrax® a down payment.  bag with the purchase of any new FourTrax between
That's right. From October 1 through December 31,  October 1 and December 31
1988, you can buy any new FourTrax, regardless of model So come in today and check out the new line of 89
or year, with 100% financing through American Honda  FourTrax. We'll show you how to pick up an '89—or any
Finance Corporation® new FourTrax—with no money dowr.
1 3

American Honda Finance Corporation

Rﬁmmwnde:i for h ';M . erl
3 : or highly experiemce :
, Frour Trax® 30— Recommended
riders 16 years and older for riders 16 years and older Four Trax® Foreman™ $xd—Recommenided
[for riders 16 years and older,

“On approved eredil. Resiriction on smoanl frenced. FourTras® and Foreman™ sre Homds trademacks. © 1888 A merican Ronds Fisasce Corporutbon. | 11/88)

WINN‘ERS RIDE SAP‘EL Remember, ATVs can be hazardous to operate For your safety,
« always wear a helmet, eye protection, and protective

clothing, and never ride on paverd surfaces or public roads. Never carry passengers, and never engage in stunl
driving Avoid excessive speeds, and be particularly careful on difficull terrain. And keep in mind that riding

doesn’t mix with drugs or alcohol, The FourTrax® 70 is recommended for riders 12 years and older. All other

FowrTrax are recommended for riders 16 years and older. Additiomally, the FourTrax® 250R and FourTrax®
250X are recommended for highly experienced riders. Homda recommends that all ATV riders lake a training
course. Fhr safety or tratning information, call the SVIA at 800-4474700




OUTDOORS

BY JOESKORUPA

A Taste Of Rocky

nT WAS A BRIGHT,
erisp Colorado morn-
ing. We were on the
outskirts of Denver in a
parking lot filled with rally
drivers and vehicles—about
5-percent Jeeps and the rest
Broneos, Blazers, Subur-
bans, pickup trucks and
other rugged, go-anywhere
machines. In a few minutes
rally officials would send us
off on a twisting, off-road
route up into the spectacular
Rocky Mountain summits of
the Arapahoe National For-
est. For 42 2-man driving
teams, the day was going to
be 4x4 heaven,

I pulled into the inspection
station in a spanking new
1988 Jeep Wrangler. Offi-
cials of the Sports Car Club of
America and the United
Four-Wheel-Drive Assn.
were looking for irregular-
ities, Entrants for off-road
rallies, such as this Jeep Cup
regional event, sometimes
try to bend the rules.

Riding beside me was
Larry Junker, general man-
ager for Emich Jeep/Eagle,
in Lakewood, Colorado.
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Road

Junker's the man who lent
me the upscale, khaki-col-
ored Sahara model Jeep.

As Junker hopped out of
the Jeep he said to the offi-
cials, “This vehicle better
pass inspection, it comes
right off the showroom
floor.” He had nothing to
worry about.

Hot electronics

In addition to making sure
basic safety equipment was
in working order—lights,
tires, horn and so on—the
inspectors looked for odome-
ters that read hundredths of
a mile, professional rally
driver's trip computers, and
programmable laptop com-
puters. All are illegal. My
Jeep was clean.

Jeep Cup off-road rallies,
which total five regional
events in the United States
and five in Canada that eul-
minate in an overall champi-
onship, limit competitors to
standard automotive instru-
ments, stopwatch and non-
programmable caleulators. |
stunned my inspector by say-
ing I had neither stopwatch

| mor caleulator. “Flying by

the seat of your pants?"

Not exactly, I told him, 1
brought a eopilot who could
do upper-level math in her
head—my wife. Aside from
precise navigation and high-
speed number crunching, 1
wouldn't place undue pres-
sure on her,

In rallying, top-end speed
is unimportant. The object is
to travel an unannounced
route at a median speed. Ar-
riving early at a surprise
checkpoint incurs the same
penalty as arriving late, one
point per second,

At the start of the rally
each team is given a road
book, which has clues de-
gcribing observable land-
marks and hieroglyphie-
style symbols, called tulips,
which point out the correct
way to go. Mileage and aver-
age speed between land-
marks is also provided, soit's
asimple formula to figure out
the time it should take be-
tween points, Nothing to it.

Keeping your cool

“Once you get rattled, every-
thing deteriorates rapidly,”
said Bob Lathrop, of Hager-
man, New Mexico. Lathrop
and his wife are veterans of
three Jeep Cup rallies and
other regional events, He

| rates himself “better than the

bozos, but behind the pros.”

By deteriorate, Lathrop
means you get off course,
tempers flare and you begin
to compound your mistakes.
Toavoid this situation, Lath-
rop prints out a spread sheet
showing the time it takes to
go any distanece up to 25 miles
at any speed up to 55 mph.
This is allowed by the rules
and eliminates the need to do
caleulations on the fly.

I told Lathrop of my per-
sonal method of eliminating
mid-course calculations, |
“First rally?” he said. I re- |
plied it was. He smiled and
wished me luck.

{ Plense turn to page 132)

PR PHOITC BY JOE SKORUPA
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Chrysler Imperial For 1990

N JUST a few more
months, a stretehed
version of Chrysler's

New Yorker sedan will make
its appearance as the new
Imperial. The Fifth Ave-
nue will also be intro-
duced in time for an
early 1990-model de-
but, and will replace
the current rear-drive
Fifth Avenue.

The wheelbase of the
new cars will be 5 in. longer
than the New Yorker/Dyn-
asty, and will be 8 in. longer
overall. The first production
models will use Mitsubishi's
3.0-liter V& engine and
Chrysler's 4-speed automat-
ic overdrive transmission,
the same powertrain cur-
rently offered in the New
Yorker. A vear later Chrys-
ler will install its own U5,
3. 3-liter V6.

While the Imperial shown
here looks much like the New
Yorker, the C-post is quite
different. An opera window
is fitted to the rear door, and
the door is in the area where
extra length shows up most.
Taillights are horizontal in
shape, stretching across the
trunk to each fender.

Roadmaster
Return

Buick's venerable Roadmas-
ter nameplate is set to reap-
pear in 1983 when a com-
pletely new luxyry car will be
introduced. Details of the
new mode] are sketchy now,
but it will be a rear-wheel-
drive 4-door sedan similar to
the Cadillac Brougham. The
car will adopt the chassis
being developed for the 1991
Chevrolet Caprice. So you
can look for independent rear
suspension, antilock brakes
and perhaps even a V8,

Caprice
Prototype

Chevy plans to build 34 full
prototypes of the 1881 Chev-

29

Chrysler will revive the Imperial

nameplate to appear on a
stretched New Yorker.

rolet Caprice. The number
far exceeds any built for a
similar new-car develop-
ment, and shows how exten-
sive the changes will be in the
new maodel.

Exterior styling will be
thoroughly revamped. The
aero look and highly curved
glass surfaces will produce a
car completely different in
appearance from the current
Caprice. Independent rear
suspension and a number of
electronic systems for
brakes, engine, transmisgion
and wheel traction will be
available on the Chevy big-
car line for the first time. But
Chevy does not want to let
the Caprice's styling out of
the bag until the car is intro-
duced to the public. That
means the bodies of the pro-
totypes will be heavily
disguised and testing routes
will be kept. hidden from pry-
ing eyes.

Calais Crash

If you've never had a closeup
view of & 33-mph side-angle
impaet, here's what it looks
like. Tests like this are
routine at any of the auto-

makers' research labs. They |

prove the soundness of the
ear's strueture and document

| the likelihood and severity of

injury to passengers.

A couple of interesting
facts: The brand-new Calais
shown here, like all other
crash cars, is routinely rele-

gated to the crusher after the
test measurements are
taken. That means tires,
wheels, lights, batteries, en-
gines, transmissions, radios
and 50 on, are simply thrown
away, not recyeled for use in
other cars.

“We have to include all the
parts of a standard car in the
tests,"” explains GM's road
safety chief Richard “Doc”
Whitworth, “We have to see
how each part works to pro-
tect the passengers.”" Why
throw away seemingly good
parts? GM does not want to
be sued by the inevitable
purchaser who might elaim
an accident-causing failure of
a part was caused by a previ-
ous crash test.

GM reports that it costs

about 320,000 to conduct a |
erash of this type. About 200 |
erash tests are run each year
at GM alone.

Car companies are occa-
sionally able to save money
by using the same car for
more than one crash. This
Calais, for example, might
also be used to measure rear-
end collision damage in a sep-
arate test. Take a close look
at the ram on the front of the
vehicle on the left. [t's a new
throwaway device shaped to
simulate the front end of & car,
GM is proposing the device
as a standard ram to replace a
real carin crash tests, Iis use
would produce erash results
that are uniform because the
same type ram can be used by
all automakers. ™

Crash-testing programs yleld plenty of data and even more waste.
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H ERE'S A scene
in the “BRlues
Hl others'” movie
that illustrates how this
story began. Dan Akroyd
(Elwood) is explaining to
John Belushi (Jake) why
he swapped the band's
Cadillae for a seedy-look-
ing ex-cop car. Address-
ing Jake in the deliberate |
style one u=es with chil-
dren and half-wits, El-
wood says, “It's got cop
tires, cop shocks and & cop
maotor.”

In other words, even if
the car lnoks like a de-
struction derby also-ran,
mﬁ) components automati-

ly puarantee that it's
gotta be a bullet.

Think about this for a
second. If vou're like us,
you've aceepted this no-
tion as an ancient and
immutable truth of auto-
motive life, dating almost
to the dawn of cars in police work.
However hot your ride might be, the
cops had something hotter.

This perception was not without
foundation. The concept of the police
interceplor special Llawned in the
"30s, but reached its zenith during the
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Sa!een Autosport

only the strong survive.

BY TONY SWAN, Automaotive Editor

PM Photos by Hum CPhrey Sutton,
Geoffry Hewitt and Ron Hussey

PM Team at Nelson Ledges || to r): Editor Swan, Art Director Canniif; Editors
Frank, Allen, Taylor; Crew Stefan Frank, Nigri, Handlemeyer Jr., Blosser,
Handlemeyer 5r.; Chief Mechanic Tison, Henderson, Crew chief Sprafia.

heyday of big-inch V8 engines in the
"50s and "60s. All the major manufac-
turers offered special police packages
that included plenty of extra muscle,
and some departments specified
powertrains that tiptoed allat:-ng the
edge of race-ready.

HOT PURSUIT

When the chase goes on for 24 hours,

Legendary police units
evolved during this era.
The Signal Hill Mercurys,
near Long Beach, Califor-
nia. The LAPD 421-cu.-
in. Pontiacs. The dreaded
Pennsylvania Turnpike
Chryslers, booted along
by 300 series hemis.

But the question that
intrigued us was whether
the police interceptor spe-
cial continues to be the
tire-smokin® bad boy of
days gone by—or has it
become a car that's very
much like its civilian coun-
Lerparts,

We leaned toward the
latter, and to test our the-
ory we devised one of the
toughest road tests ever
attempted.

We began by targeting
the hottest police car in
wide use today. Em-
ployed as a high-speed
pursuit unit by a number
of state highway patrol organizations,
the Ford 5.0-liter Mustang is as good
a performance buy at the fleet sales
level as it is for the average enthusi-
ast. [ts power-to-weight ratio (in cop
trim) of 13.5 Ibs./hp gives it an edge
over all but a handful of cars when it
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comes to the thrills of the chase.

Naturally, we wanted to see what a
combat-ready police Mustang ecould
do, s0 we obtained the loan of a cop-
spec car in California for basic per-
formance testing (see sidebar), The
results were what we expected—i-
to-60 in 7.1 seconds, with a quarter-
mile time of 15.48 seconds at 94,32,

Those numbers aren't the warst
we've seen for a 5.0-liter HO Mus-
tang, but they aren't the best, either.
In faet, our own homemade police spe-
cial was somewhat quicker: 6.8 sec-
onds O-to-60, 15.1 seconds at 95,62
mph for the quarter. But we're get-
ting ahead of ourselves here,

While West Coast Editor Len
Frank was buzgy logging performance
data on the cop-spec Mustang, we de-
cided to escalate the entire exercise
by creating a Mustang that would be
the performanece equal of any police
edition in the country and the endur-
ance champ of them all,

In short, we decided to create a
Mustang capable of running flat-out,
around the clock, under the most de-
manding conditions.

And it was this decision that led us
to take on a pair of 24-hour showroom
stock races, one at Watking Glen, in
upstate New York, the second at Nel-
son Ledges, Ohio, where endurance
racing of this kind got its start.
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The 135-mph straightaway speeds at Watkins Glen necessitated repeated brake-pad replace-
ment, which PM’s pit crew ultimately managed to complete in sub-2-minute pit stops.

The Saleen connection

We called our friends at Ford, who
generously donated an "88 LX hatch-
back Mustang. Then we sat down and
took a realistic look at the race dates
bearing down on us—at that point,
little more than a month away—and
realized we needed help. Even in
showroom stock racing, where the
only major modifications to the car
are safety related—roll cages, fire
systems and so on—there's an enor-
mous amount of preparation.

After drawing up a list of every-
thing that would need to be optimized
to make a decent showing at the Glen,
we decided to call the most suecessful
Mustang racers we knew, And to any-
one who's been following the Sports
Car Club of America Escort Endur-

ance series recently, that can only
mean Steve Saleen and the Saleen
Autosport organization.

Based in Anaheim, California,
Saleen is emerging ag Ford's new
Carroll Shelby. His Saleen Mustang
street cars, available through select-
ed Ford dealers, bring out the latent
grand touring machine that lurks
within every 5.0-liter Mustang. And
his showroom stock racers reinforce
the technieal eredibility of the organi-
zation. Led by the driving skills of
Rick Titus and Saleen himself, the
Saleen Mustangs raced to GT-class
honors in the 19587 Escort series,

Clearly, we could be in no better
hands. And even though his group has
its hands full campaigning vehicles in
two professional series—the SCCA
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Saleen Autosport
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Melson's high temps, short stralghts, poor track conditions. unpredictable traffic and second-
place Camaro kept PM drivers and plt crew busy through the race.

Escort Endurance races and the
Coors Racetruck Challenge—3aleen
adopted us and agreed to get the car
ready forits 2-race campaign. The ex-
ecution of this project was left to
Howard Comstock, who runs the new
Saleen shops in Livonia, Michigan.

We pratefully left the car in How-
ard’s capable hands and turned our
energies to logisties and personnel.
The preparations for a 24-hour race
resemble nothing so closely as buildup
for a small invasion,

First there's equipment to be gath-
ered, Besides basic hand tools, we
needed radios, air wrenches, floor
Jacks, nitrogen bottles, a compressor,
a generator, an overhead fuel rig, as-
sorted lights for night pit work, lum-
ber, a wagon for hauling local small
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freight, fire extinguishers, special
tools for brake changes, engine oil,
brake fluid, spare wheels, tires, wind-
shields, brake rotors and brake pads.
Eszpecially brake pads.

On the human side of the ledger
there’s the problem of assembling
enough crew to get you through the
night, and assembling sufficient food
and drink to keep everyone happy.

Stock around the clock

We expected Watkins Glen to be the
tougher of the two races, which
proved to be the case. This was due in
some measure to our state of read-
iness—on the morning of race day
Federal Express was still stopping by
at intervals, bringing us more stuff to
bolt onto the car, and crew members

were still learning each other's first
names—but it was due even more to
the quality of the field.

This event was part of the 13-race
Firestone Firehawk series, sanc-
tioned by the International Motor
Sports Assn. (IMSA). Now in its
fourth season, the Firehawk series is
basically identical in concept to the
rival SCCA series—optimized stock
cars running in three classes—but
with two major distinctions. First,
the series allows unmuffled exhausts,
lending a more authentie racing
sound. Second, all Firehawk competi-
tors must use Firestone Firehawk
tires, which the manufacturer sup-
plies at a friendly price.

When this series was luunched in
1985, it was presumed that the re-
striction to a single make of tire would
limit sponsorship potential and thus
give the edge in growih to the SCCA,
However, just the opposite seems to
have occurred. Stimulated by better
exposure—Firehawk races are more
often teamed with real erowd-produe-
ing events and have also had an edge
in TV coverage—the IMSA series
regularly draws fields that are twice
the size of Escort races.

Winning a Firehawk race of any du-
ration requires exceptional driving
and pit work. Without putting too fine
a point on it, we didn't expect our de.
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but to end in vietory. Our focus was
more in the area of getting through
unscathed and still running.

To this end, Saleen Autosport’s
contribution was invaluable. We got
the car off our transporter, noted that
we had more negative camber on the
left front than on the right, looked at a
couple of sparkplugs, changed the oil,
seratched our heads a little—and ran
it exactly as delivered.

We could have done much worse,
Comstock and ecrew had given us a

ND CATCHES THEM, too. It's

hard to say how many Porsches

the California Highway Patrol (CHP)

actually chases with its Mustangs, but

at Watkins Glen, five of the six (9445)

Porsches entered finished behind the
PM Mustang.

There are surprisingly few differ-

ences between the CopStang and its

civilian LX brother. Remember that

i ; i ol

race car that was easy to drive and
reasonably fast. Although there were
a couple other Mustangs in the field
that were faster—along with a herd of
Camaros, a couple of Porsches and a
very good Nissan 300ZX Turbo—we
were by no means slowest. By the
wee small hours of Sunday, the PM
cop car was nibbling at the edges of
the Top 10 in the Grand Sports class,
until a eracked brake rotor cost us
about 30 minutes,

At the end of the race, the Mustang

This Mﬁstang Chases Porsches For A Living

police cars are in constant motion—the
CHP retire theirs after about 80,000
miles and usually in two years or less.
The PM Project car is the heavier hatch-
back, about 200 pounds heavier, slightly
less rigid, a little cleaner aerodynamical-
ly than the coupe usually used by police,

The Special Service Package (read,
“police”) adds: an air deflector in front of
the radiator, relocated decklid release

&0

Editor Frank explains merits of Mustang cop cars after impromptu high-speed run.

they can. Even a concrete floor feels pretty
soft by about 4 a.m., but Allen and von
Sauers managed the luxury of chalrs.

was running just as fast as at the
start, and when the checkered flag
was displayed we found ourselves
24th overall and 14th in our class,
which included 37 cars in all. We were
credited with 511 laps of the beantiful
3.77-mile Watkins Glen cireuit—a lit-
tle over 1926 miles—and used 22 Fire-
hawk tires in the process.

We also learned something that
could be of value to anyone campaign-
ing a real police Mustang in a real po-
lice chase. If the pursuer finds himself

(solenoid switch), Kevlar drivebglts
and HD tensioner, reinforced front floor
pan {under seal area), aircraft-type
hose clamps, underhood and trunk
lights. single-key door-lock system,
healer hosa inlet restrictor, HD front
bucket seats, 140-mph calibrated
speedomelter, police special transis-
tonzed voltage regulator and 15X7 al-
loy wheels painted black.

An engine oil cooler, external auto-
matic transmission cooler, air condi-
tioning, cruise control and various
power accessories are options.

The car is very easy lodrive al its lim-
it, at least until the unshaved tires start
to overheal and chunk. The Mustang is
basically a strong understeerer,
though power oversteer can be usedto
balance the car. Throitle response is
wonderful, pedal placement good, shift
linkage excellent.

On rough surfaces, the rear wheels
have trouble maintaining traction, Ride
Is surprisingly hard—subjectively
harder than the racing car, which nav-
ertheless behaves better in the tran-
sient response department, Seals are |
low, better than expected but not as |
good as the optional Recaros and not |
nearly as good as ourrace car's suparb |
Flofit racing seat.—Len Frank
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Contributing Editor Mayersohn |above| uses
radio to relay Information to PM car. Swan
{right] collects trophy for the all-editor
team's endurance race win at Neison Ledges.

in a pursuit that requires repeated
hard braking—chasing the bad guys
along a mountain road, for example
—he can fully expect his brakes to
simply go away within 15 minutes and
probably less. Watkins Glen is a de-
manding circuit, and even though all
four drivers—Contributing Editor
Rich Taylor, Assistant Auto Editor
Mike Allen, West Coast Editor Frank
and the author—tried to minimize
brake use, we found ourselves going
through front pads at an appalling
rate, 10 sets inall.

Thiz is by far the weakest point of
an otherwise durable car.

Nelson Ledges revisited

If regular readers experience a little
déja vu in connection with this ob-
scure Ohio place name, it's because
we've taken you there before. In
1982, a POPULAR MECHANICS-spon-
sored Porsche 944 won this event,
which meant we could do no less.
Which meant the pressure was on.

This was the ninth annual renewal
of the Longest Day of Nelson, and it’s
ironic that the spiritual progenitor of
an entire class of racing has become
something of an outlaw race, Al-
though the event continues to be sanc-
tioned by the SCCA, it's not on the
Escort Endurance calendar, thanks
to a problem-plagued race in 1985,

On the other hand, thanks to the
tireless efforts of perennial chairper-
gon Anne MeHugh, the Longest Day
is beginning to fatten up its starting
fields once again—25 cars thiz year
—and the competition for the overall
win was comparable to what the PM
team faced last time.

Perhaps the most intriguing entry
was a prototype from Consulier
Industries, a new concern headquar-
tered in Florida. Looking like a minia-
ture IMSA GTP racer, with a
proposed price of $41,000, the mid-
engined Consulier wore plastic body
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panels over a tube frame chassis and a
shelby/Chrysler 2.2-liter intercooled
turbo powertrain.

With abundant power, low curb
weight (about 2200 pounds) and race-
car handling, the little Consulier eap-
tured pole position with a quickest lap
of 1:20.55 (80.6 mph) around the fast
2.0-mile cireuit.

Next fastest was a well-prepared
IROC-Z Camaro (Dave Weitzenhof,
Mac DeMere, Roger Marble, Brian
Goodwin, John Gimbel), qualifying at
1:21.77, with our cop car one-hun-
dredth of a second behind. Since we'd

r
ements

We wish o extend our gratitude to the fol-

lowing firms for their contribution to the

PM racing cop car.

B Ford Motor, Mustang LX project car.

B Saleen Aulospor, race-car prep.

B General Tire, tires and tech support for
MNelson 24-hour.

B Kenwood Corp., uhf handheld radios.

B Seicom, halmet radio prap.

B Walker Engineering, performance
exhaust system,

W Peter Famrall Racing, refusiing ng,

B Monroe Auto Equipment, Formula GP
shock absorbers.

W Motorcraft, lilers and sparkplugs.

B Auburn Gear, limited-slip diffierential.

B Top Ling, Comp 82 racing seal.

W Motul, high-ternp brake fHuid.

qualified using the exact driving disci-
pline we intended to use in the race
—extreme conservatism with the
brakes—we knew we were in the
hunt. We also felt that our tires for
this race—245/50VR-16 General
XP2000V radials—would give us an
additional edge, since they had the en-
dearing quality of providing uniform
adhesion right down to the cords.
And this iz exactly the way it
played out. The Consulier, with virtu-
ally zero racing development time,
encountered problem after problem
and soldiered backward through the

field to finish 14th overall, while the
Camaro had difficulties with fuel pick-
up and a leaky rear-differential seal,
Despite ambient temperatures in the
105° area, the Mustang ran cool and
fast, building a 1-lap lead by the end of
the first hour.

By the seventh hour we had a T-lap
advantage, but just when it was be-
ginning to look like a laugher we man-
aged to inject an element of drama. A
rogue thunderstorm blasted the track
with lightning bolts and dumped an
astonishing volume of water. Our
Mustang, with your humble narrator
at the helm, still running on shaved
tires, encountered a freshly formed
pool of the wet stuff in Nelson's noto-
rious carousel. The Mustang sudden-
ly seemed to remember some aquatic
ancestry and slithered off the course
like a demented eel, stopping with its
front wheels on a tire wall.

Though the car was undamaged,
extraction consumed six laps, and
fixing the consequences of extrac-
tion—the winch cable destroyed our
tailpipe mounts—took a couple more.
But by the end of that same driving
stint we were back on top, a lead we
were able to again extend to seven
laps and then nurse to the end.

Despite a lengthy caution period
following the thunderstorm, we cov-
ered 823 laps—1846 miles, averaging
76.9 mph—the second best total dis-
tance in Longest Day history. We
consumed only four sets of brake pads
this time around, although Nelson's
abrasive surface used up 24 of the
(Generals.

So what did we prove? Well, for one
thing we'd be willing to match our cop
car against a real one anytime. Al-
though Chevy may offer a Caprice po-
lice package with a 454-cu.-in. truck
V& at its heart, for the time being cop
cars just ain't what they used to be,

Now, if only they didn't have those
radios . . . . ™
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MUSCLE

MACHINES

Working up a sweat with
the latest in fitness technology:.

BY RICH TAYLOR. Contributing Editor

TAYING in shape takes on a whole new dimension

with the latest in computerized fitness machines.

Instead of the usual haphazard regime of bending

and stretching exercizses half-remembered from
high school, boot camp and Jane Fonda videos, these fancy
exercizers can be used to analyze vour fitness needs, then
programmed to put you through a workout custom-
designed to get you in tune. In addition, bright computer
graphies lighten the drudgery with videogame displays that
make exercising both interesting and fun,

The acknowledged state-of-the-art is the Cybex 340, a
$45,000 2-seater used by professional sports teams such as
the New York Giants to keep their players at peak perform-
ance. It's compact enough to fit a home spa/workout room,
though obviously a bit pricey for most families. Heart of the
340is an IBM PC-compatible computer with floppy disk, 30-
megabyte hard disk and 60-megabyte streamer tape for
backup institutional use. A Mitsubishi color graphics moni-
tor handles visual displays—a color dot-matrix printer lets
you keep a hard copy for future reference.

The 340 comes preprogrammed with 18 different tests for
shoulders, elbows, wrists, hips, knees and ankles. You can
measure flexion and extension angles, torque versus speed,
work fatigue for all muscle groups, and then develop an ex-
ercise program that will strengthen museles isokinetically
for maximum development without damage.

Both measurement and exercise are performed by pitting
vour strength againzt a dynamometer mounted beneath the
twin bucket seats. Even the seats are of an advanced de-
sigm, with tilt and fore-aft adjustability, ergonomically cor-
rect lumbar support and 3-point seatbelts to hold you in
position during rigorous workouts.

If the Cybex 340 seems like overkill to you, less expen-

Computer-controlled Cybex 340 measures
and exercises 18 different muscie groups. It can
also be programmed for a personal workout,
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MUSCLE MACHINES

Universal Aerabicycle [top] has five
preprogrammed exercise modes, LED
display and clip-on pulse-rate monitor.
Precor 815¢ [center] features
semirecumbent seating position for greater
efficiency and digital readout with calorie
ergometer. Eagle Upper Body Exerciser
|above | strengthens arms, shoulders and
chest with hand-cranked pedals; eye-level
instruments monitor work rate.

&4

Precor 718e simulates mountain-climbing
moation with adjustable steps.

sive, less elaborate home exercisers
still offer high-tech ergonomics and
computer controls. Most are compact
enough to fit in dynur bedroom, base-
ment or den and can easily become a
part of your daily exercise routine.

Our favorite is the Liferower, a
gtylish sliding-seat rowing machine.
You face a 13-in. CRT, on which
color graphies depict your own
rowing scull and a pace boat. In-
side the box is a cable drum dyna-
mometer, adjustable for rezistance,

At the starting gun, youo start row-
ing to the splash of your oars in the
water, the shouts of your coach, and
the cheers of the erowd lining the
course. The race is graphically de-
picted on the sereen, until you eross
the finish line. On-screen graphics
keep track of your strokes-per-
minute, distance traveled, race
time remaining and calories
burned-per-hour. It's as much
funas any videogame, plus vou're
forced to race through your
workout—motivated to beat
that pace hoat. The psycholo-
gy is simple, but it keeps you
exercising.

Universal Gym Equip-
ment's Aerobicyele brings
gimilar electronic monitoring
to the stationary bicyele. A
digital digplay at the han-
dlebars includes a timer,
work-load level adjuster,
pedal speedometer,
odometer, pulse-rate
monitor and calories
burned-per-
hour meter.
You can choose
from five pre-
programmed
exercises, in-
cluding a steady
uphill climb, rolling
hills, a target pulse-rate, constant
rpm and a standardized YMCA fit-
ness test adjusted for age and sex.

A more compact exercycle is the
Precor 815e, which consists of a pad-
ded seat on a frame, with adjustable
pedals mounted to give you a recum-
bent seating position that’s said to be
more efficient than the traditional
upright bicyele. An electronic LED
panel mounted between the pedals
measures time, distance, rpm and cal-
ories burned-per-hour, Of course,
pedal effort is adjustable.

The matching Precor T18e Fitness

Climber duplicates a
mountain-climbing motion with ad-
justable resistance on alternating
step pads. The computerized digital
instrument panel between the hand-
grips measures distance, time and
steps-per-minute, Like the Precor
#15e, this simple exerciser is nominal-
ly priced, particularly compared to
some of the higher-tech competition.
And most athletes can relate to the
benefits of running stairs.

Many fitness experts congider
cross-country skiing to be the best
total-body aerobic exercise there is.
You can't work on specific muscle

POPULAR MECHANICS ® NOVEMBER | 788




Inside A Fitness Tool
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Liferower combines

cable-operated
Mywheel with color graphics computer to make rowing

mare like a videogame than hard work.

groups as you can with more single-
purpose machines, but for an all-
round workout, cross-country skiing
—simulated or for real—does the job
better than almost anything else.
NordieTrack pioneered the cross-
country exercises, Now there's a com-
puterized version of the traditional
crosg-country device, the Precor
515e. This has the usual sliding tracks
for your feet and pull-cables for your
hands, but with the addition of an ad-
justable flywheel to change resist-
ance and a computerized control
panel. Digital instruments measure
distance, time and pace, helping you
keep track of the amount of exercise
you're getting,

For building upper body strength,
we like the Eagle Upper Body Exer-
ciser. The UBE is a vertical station-
ary hicyele designed to be pedaled by
hand, while you sit in an adjustable
bucket seat. A digital gauge at eye
level shames youinto working at max-
imum effort, which of course is adjust-
able depending on whether you're
built like Hulk Hogan or Dr. Ruth.

Universal Gym Equipment also
makes the Tredex, a computerized
treadmill that matches the Aerobicy-
cle. The running belt can be adjusted
for speed from 1 to 10 mph, and the
digital display keeps track of time,
distance and your pace in either miles
or kilometers. Place your hand near
the top of the control console, and
you'll break a photocell beam that
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Precor 515e Is an anodized aluminum cross-
country skiing machine with adjustable fly-
wheel and digital dashboard.

stops the running surface in case of
emergency. Tredex is a clear advan-
tage for people with limited time and
opportunity to run outdoors.

Having a computer screen on your
fitness machine won't make your mus-
cles any bigger or your heart pump
more. But the computer can make it
more fun to exercise, so you'll have an
incentive to exercise more often. The
digital readout will give you more in-
formation, so you can measure your
progress and create the exercise pro-
gram vou need. The latest round of
high-tech fitness machines have all
been designed for maximum exercise

Computerized Tredex treadmill has polyeth-
ylene housing, 1- to 10-mph varlable-speed
rubber running surface, digital control.

efficiency without strain or injury.
And that makes them the most attrac-

tive thing to happen to fitness since,
well . . . Jane Fonda. |

Fitness Machine Sources
B Cybex, 2100 Smithtown Ave., Ronkonkoma,
NY 11779, (516) 585- 000
B Eagle, P.0. Bax %003, Ronkonkoma, NY 11779,
{51 6 HEG-S000
B Life Fitness, 9601 Jeronimo Rd., Irvine, CA
SETIH, (B00) G3-BEET
B Precor, from The Sharper [mugre, 660 Davia St.,
San Francisco, CA B4111, (R0 344-4444
B Universal Gym Equipment, P.0. Box 1270, Ce-
dar Rapids, LA 52408, (B0} 563-7T901
B NordicTrack, 141 Jonathan Blvd. N., Chaska,
MM GERLE, (RON) J28-5888
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The Mechanics Of

THE BOM

It’s football’s most exciting play. But also an intricate combination of

BY JOHN BAKKE
PM Illustration by Ed Valigursky

OOTBALL MAY BE a game
of inches, but a long pass,
“the bomb,"” takes them by
the thousand, breaking the
sport’s ground-attack pattern in a
single long-distance gambit. It's foot-
ball's slam dunk, itz home run. Noth-
ing else can accomplish so much so
quickly, or with so much excitement.

Part of the play's drama is its all-or-
nothing style, but those who know
best insist the bomb is more craft than
crapshoot. Indeed, its success relies
on timing and eoordination from the
players, as well as the smooth and ac-
curate lofting of a ball not particularly
suited to easy flight.

—

spin-stabilized ballistics and aerodynamic lift.

Field-level logistics
For the football strategist, precise
timing is the key.

“It's far more important than arm
strength,” says Don Shula, coach of
the National Football League's Miami
Dolphins.

The play’'s development can actual-
ly be faster than passing plays cover-
ing less distance. With the need for
quickness, the quarterback custom-
arily drops back only five steps, in-
stead of tﬂe usual seven. In that time
—just 3 to 4 seconds—the receiver
has moved downfield 10 or 15 yards
and is just coming alongside the play-
er defending him.

The play is at its crucial moment in
two regards.
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First, the receiver must have got-
ten in position to move past his de-
fender and stay ahead of him the rest
of the way. If he hasn't, the eritieal
timing is destroyed. Ifhe has, the rest
of the play is an all-out sprint for an-
other 30 or 35 yards where, if all goes
well, the ball will be waiting for him.

Second, the pass itself must be
launched to near perfection, possibly
with defenders closing in. The quar-
terback must throw to a spot some 50
yards away, where the intended re-
cipient will not be for another 4 or 5
geconds. The margin of error may
only be 1 yard in either direction.

Quarterback Dan Marino is one rea-
son why Shula's Dolphins led the
NFL last year with an average of
nearly 260 passing yards per game.
As much as anyone, he appreciates

A ERGHT

the coordination that's involved.

“Like any passing pattern, timing
is essential,” says Marino, who holds
the NFL record for most touchdown
passes in a season: 48 in 1984,

As delicate a feat as it seems on the
field, throwing an accurate bomb is
even more remarkable when consid-
ered in & mechanical context. Spin,
angle of attack, trajectory and veloci-
ty all combine to bring a football into
the hands of its intended receiver.

Pigskin ballistics
The most significant consideration in
a football's flight is also the most ob-
vious—its shape. A football can pres-
ent many different profiles to the airit
gails through, varying considerably
the forces governing its flight.
“ﬁerod;ﬁrnamicaﬁ , afootball iz a
very unstable object,” says Professor
Pasquale Sforza, head of the Aero-

OF GRAVITY

LOMY PRESSLIRE JOMNE

PN AXIS

10" ANGLE
OF,ATTACK

. FLIGHT PATH

HIGH-PREASLIRE ZOME

A spin-stabllized airborne football has
reduced drag because of its ellipsoldal
shape. Extra-long yardage k gained when
low-pressure airflow passing over the top
of the foothall produces lift. just like an
alrplane wing. A perfect pass results when
a football's spin axis maintains a 10° angle
of attack relative to trajectory along its

entire flight path.

space Engineering Department at
Palytechnic University of New York.
“Baseballs and other sEher'es are very
simple by comparison.

The fundamental effect of its oblong
shape is a lack of stability and the re-
sulting need for spin, which creates a
steadying gyroscopic effect.

To throw a good spiral, regardless
of desired distance, the quarterback
must spin the ball around an axis that
runs lengthwise through the center of
the ball. If the spin axis is off, the pass
will assume a drag-inducing wobble.

Assuming ect spin, a football's
angle of attack can still vary—that is,
the position of its nose in relation to
the trajectory, which is the same as
the path traveled by the ball's center
of gravity.

f the ball is at a positive angle of
attack, with the nose above the diree-
tion of flight, air forcing its way over

&7

S




FOCLS D SPORTS PROTO

THE MECHANICS OF THEBOMB

and under the ball will give it some
lift, much like an airplane wing.

Dragging rights
When air passes over any objeet,
there is always some drag. For a foot-
ball, the coefficient of drag can vary.
From studies of a rotating projectile
in axial flow (spinning the same way a
football does) one might conclude that
the drag coefficient would decrease
with the speed of the spiral. Unfortu-
nately for the quarterback, though,
the spin would likely have to be well
over 1000 revolutions per minute,
whereas the typical good pass is only
in the range of about 600 rpm.
Velacity is a different story. The
faster the ball travels, the lower the
coefficient of drag. Curiously, for a
sphere there is one range where the
drag coefficient drops eonsiderably
with only a slight increase in veloeity,
so throwing just a touch harder will
mean far less deceleration due to
drag. Forafoothall, there isnodata to
support a similar effect. But aerody-

pass, torquing
uptodeliverthe
bomiby's all-important
initial velocity.

namicists think it might occur in the
range of 40 to 45 mph.

The skill factor

Here too, the gyroscopic phenomenon
brought about by the spin comes into
play. Beyond basic stabilization, it
acts to maintain and self-correct the
ball's orientation. Consider a rising
pass, its nose pointed upward and its
spin axis aligned ideally with the tra-
jectory. Asit ascends, reaches its
apex and starts to descend, the nose
slowly continues to tip forward and
ultimately points downward because
—in the same way that a gyroscope
resists disruption, or a top returns to
its upright position when slightly dis-
turbed—the football's spin acts to
keep the spin axis and trajector
aligned, maintaining maximum li
and minimal aerodynamic drag.

Not all paszes gracefully turn over
in this way, though. The ones that
don’t tend to be launched at high-tra-
jectory angles and with overly posi-
tive angles of attack. The gyroscopic
effect keeps the spin axis in a constant
angle of inclination and on descent the
ball will assume an even greater angle
of attack. With a far greater lift and
torque than in an ideal orientation,
the result is precession, or a wob-

PASS INTERFERENCE

/

The angie of the spin axs relative to trajectory widens In the
later stages of flight, causing the ball to tumble.

FOOTBALL PHYSICS
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Drag decreases with longer projectiles—Ilike

bullets and spinning footballs.

bling, of the football’s spin axis.

Nonetheless, a great quarterback
might very well instinetively use fac-
tors such as angle of attack to control
the ball's flight.

“These are things we might meas-
ure after a quarterback has developed
his particular technique through trial
and error,” says Sforza. “For a great
quarterback, minor adjustments in
headwinds or tailwinds or eross-
winds, or getting a little extra hang
time by using a slightly greater posi-

' { Pleese turn fo page 125)
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PATH TO COMPLETION

A true bomb maintains its 10° angle of attack for the
entire length of the OB's intended flight path.
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STEREO EQUIPMENT

/" New stereo headphones
¢ use infrared light to eliminate
4 that umbilical cord to the hi-fi,

/ BY FRANK VIZARD, Contributing Editor
' PM Photos by Alan Zenreich

NOT TOO LONG AGO, headphone listeners were

confined to the home, tethered to their stereo systems hy

a length of wire. A pillow or a pair of hands was mandatory

. equipment, propped behind the head to alleviate the weight of

7 the 'phones—especially during long listening sessions.
Today’s headphone listener is more likely to be jogging than

sitting. With the arrival of Walkman-type portables, music

F appreciation became a movable feast, and lightweight headsets




MUSIC FOR ONE

Sennhelser's SUHDI 234 infrared traramitter

and headphone system |5570) handied CDs
the best in our ears-on evaluations.

Koas JCK/200 infrared comba | 5160]
matched the Sennheiser in all but CD Y

reproduction quality, but offers best value.

Nady's IRH-2 10 transmitter/

headphone package | §120] worked
fine for TV and stereo FM radio,

alleviated the pain in the neck. But
even if you're listening to your home
stereo system, vour freedom of move-
ment needn't be restricted by the
headphone’s leash. The latest models
bring you the melody on a beam of in-
frared light.

The recent development of infra-
red, cordless headphones is clearly
revolutionary (see sidebar, “Dancing
On A Lightbeam”), Less obvious is
the revolution occurring in all head-
phones, including traditional wired
models. As many joggers already
have noticed, headphones are smaller
and lighter than ever. More impor-
tantly, today’s headphones sound
better than ever, despite their new-
found sveltness.

The improvement in dynamic head-
phones is made possible by the use of
more advanced materials, The most
significant change has been the switch
to samarium cobalt magnets from the
ferrite-and-ceramic magnets used
previously. Samarium cobalt—a rare-
earth compound—provides a higher
magnetic-field strength than ferro-
ceramic magnets of the same weight.
This means designers can use 4 small-
er, lighter magnet to achieve the
same—or better—results.

Additionally, samarium cobalt
magnets are more energy-efficient.
Headphones using samarium cobalt
magnets require less current to
drive—a real benefit for battery-op-
erated products such
as personal ster-

eog. The small
amount of eleetri-
cal eurrent used by a
weacdphone travels through
a voice coil made from copper wire
that is thinner than a human ﬁui.r. The
current magnetizes the voice coil,
which is alternately drawn toward
and repelled by the magnet. This pis-
ton-like motion excites a diaphragm
to produce sound.
he motion of the voice coil takes
place in an extremely narrow slot
called the air gap. The smaller the air
gap, the greater the efficiency of the
headphones. Used in conjunetion
with a samarium cobalt magnet, a
headphone with a narrow air gap is
capable of producing very high sound-
pressure levels. The samarium cobalt
magnet is usually surrounded by a
yoke of goft iron particles that help
conduct the magnetic flow. The voice
coil generally floats between the mag-
net and the yoke.

The other critical element in a head-
phone is the diaphragm—a disc of
strong but pliant material, such as
Mylar, that performs the same role as
the driver cone in a loudspeaker,

The motion imparted by the voice
coil is manipulated across the dia-
phragm to produce a wide range of
frequencies, from the lowest bass to
the highest treble notes. A variety of
dampening filters and variously
shaped acoustical cavities help the
relatively small diaphragm to pro-
duee this range of sounds. The domed
shape of the diaphragm prevents it
from breaking up when reproducing
high frequencies. Meanwhile, the dia-
phragm must be softly suspended
within the headphone—able to move
freely so it can reproduce the large
amplitudes demanded by low bass
frequencies.

Dynamic headphones fall into two
design types, either open or closed
svstems. Open-system headphones,
those that do not totally surround and
enclose the ear, are by necessity de-
signed to maximize the diaphragm's
ability to reproduce low frequencies.
This is because bass notes are the
most likely to slip out of open, light-
weight headphones,

Open headphones benefit from
their intimate contact with the ear
cavity. The closer a headphone is to
yvourear, the greater is the perception
of loudness,

A closed-system headphone is
probably best for critical listening, if
only because of its ability to shut out
external noize, This iz accomplished
by the padded collar that surrounds
and envelops the ear. From a manu-
facturing standpoint, cloged head-
phones are easier to make because
there isn't the same need to maximize
the diaphragm's low-frequency capa-
bility. Bass notes don't escape
through the padded surrounds of a
closed headphone.

The trade-off from a user's stand-
point is weight, because closed mod-
els penerally weigh more than open
ones. For sustained headphone listen-
ing, an open headphone might be
more comfortable.

If your listening environment is
quiet to begin with, an open head-
phone using samarium cobalt mag-
nets probably will offer as much satis-
factionasa Ei’ﬂsed maodel.

Most dynamic models sell for well
under $100 with rare exceptions ex-
ceeding $200. With about 30 major
manufacturers supplying multiple
models, there are more than enough
headphones from which to choose.
The wide variety of choice is an ad-
vantage to potential buyvers, because
headphone listening is a subjective
experience. Unlike other audio com-
ponents, there are no concrete specifi-
eations that provide a technical basis
for comparison,
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Once you've found the headphone
that suits your ears, you'll find that
headphone listening has a character
all itz own, While loudspeakers seem
to disseminate sound from a definite
point in the room, music heard
through headphones seems to ema-
nate from a point just above your
head, enveloping you to some extent.
This effect occurs because the music is
not being affected by the absorptive
or reflective sonic characteristies of
vour listening room.

Lastly, of course, headphones can
create a private space anywhere,
indoors or out. You can plug a head-
phone into portable or home equip-
ment, creating a private listening
environment where you live—and a
gquiet environment for those with

ANATOMY OF A HEADPHONE

MAGNET STRUCTLIRE
IROMN PARTICLE YOKE

VOICE CCIL

MYLAR DIAPHRAGM

whom you live. If the headphone is

cordless, you've got mahilit;.'. too, PM  Toreproduce high-fidelity music. good materials and construction |as shown here] are critical.

stands and somersaults—there’s no wire 1o rein you in.
The {reedom of movement afforded by cordless headphones
will make them welcome in many homeas. Now, you can have
musical accompaniment while you vacuum the rug ar repair
the vacuum, without fear of entanglement.

Cordless ‘phones have been around for some years in Eu-
rope and Japan, butthese models work on radio freguencies,
which our Federal Communications Commission frowns
upon for residential use. Accordingly, the current crop of
| cordless models transmits the music using infrared {IR) light
as a carrier. Afthough different manufacturers might add a
praprietary twist to the technology, in general, IR head-
phones work like this. The 2-par package includes a trans-
mitter and a headsel fitted with a receiver. The IR transmitter,
| powered by AC, plugs into any sound source (hi-fi system,
TV, poriable stereo) equipped with a headphone jack. The
lett and right stereo channels are converted into two discrele
carrier frequencies. compressed, multiplexed and transmit-
ted as an IR light wave. At the headphone end, a built-in pho-
to receplor snalcheas the beam, the mulliplexed signal is con-
verted back to left and right channels, decompressed and
routed to the appropriate ear as elecirical signals. A 9-voll
battery stowed in the headsel powers all the decoding circuit-
ry and amplifies the musical signal.

Like the illumination from a bare lightbulb, the IR signal
spreads throughout the listening room, even bouncing off re-
flective surfaces. Like all light too, IR diffuses over distance,
can't turn corners or penetrate through walls. Generally,
though, you can expect a strong, clear signal as far as 35 ft.
from the transmitter. We say generally because, although IR
is immune to electrical interference, bright sunlight or even a
blazing fireplace contain anough 1R to cause a snap-crackle-
and-pop in your gars. In this instance, you can adjust the vol-
ume with the controls built into the ‘phones while you scram-
ble to draw the blinds or bank the flames.

Infrared cordless headphones offer alevel of convenience
that's cbvious. Their marginally exira welght, owing to the
battery and receiver circuitry, is easy enough to bear given
the already light weight of the ‘phones themselves. The inno-
| vation seemed 00 good to be frue, so we began to wonder
about the level of performance they could offer.

Dancing On A Lightbeam: Cordless Headphones

WIST AND TURN, dance around the room, do hand-

Accordingly, we picked three representative models for an
ears-on test: the Sennheiser SUHDI 234 (§570), the Koss
Kordless JCK/200 ($160), and the Nady IRH-210 ($120). We
also tried some nonsiereo wireless models in the $50 to $70
range, sold under a variety of names through mail-order and
retall outlets. Our evaluations determined that:

B Though quite good, the sonic guality of wireless ‘phones
falls a bit short of their wired brathren in the same price range.
B In |H technology, you get what you pay for.

For the record, we conducted our evaluations with four
sound sources: digital audio compact disc; commercially du-
plicated, analog Dolby-B cassettes; stereoc FM radio and
manaural TV broadcasts. In general, all of the ‘phones han-
dled the less-demanding TV adequately. The under-$70
mono models are not designed to do much more, despite
their inclusion of a psuedo-sterec switch. We'll leave it at that.

Not surprisingly, the $570 Sennheiser system managed all
the tougher hurdies with aplomb. CD sound was simply ex-
cellent. The company's proprietary HiDyn circuitry lived up to
its billing as being able to improve the signal-to-noise ratio ol
wireless infrared transmission. This is critical for CD listen-
ing, as digital material has virtually no background noise, Any
noise from the IR transmission will detract from the music.

Al §160, the Koss JCK/200 matched the Sennheiser sys-
tem in every category but CD listening. The digital material
still sounded quite good through the Koss gear—bul back-
ground noise from the transmission was audible. Atils price, |
though, the JCK/200 offers the best value in our group:

Nady's IRH-210 was guite good on FM, fair with cassettes,
but not quite up to the task of delivering CD sound with the
clearmess it merils. We also found the Nady system to have
less range than the others, and to be more prone to interfer-
ence. Like the Sennheiser and Koss 'phones, the Nady is a
closed system, so external noise was not a facior,

Although the models we evaluated contain thair receiving |
apparatus, decoding circuitry and power supply in the head- |
set, other IR cordless 'phones outboard this cargo. The elec- |
tronics is packaged in a small module that clips onto a belt or |

|

pocket, enabling you to plug in the headset of your choice.
This means you're back to the umbilical cord—but only be-
tween your ears and the portable module. And, you can use |
lighter open-system 'phones.—F. V.
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GYRATIONS

After years of questionable safety, new designs and an emphasis
on training have created a renaissance in gyroplane flight.

BY BUDD DAVISSON

HAT AVIEW!

El Mirage Dry Lake spread
out as far as the eye could see.
The machine I was astraddle

was invisible except for the control stick in
my hand and a few scant pieces of aluminum

cking up between my feet. I was strand-
ed in the air like a genie without a carpet.

The surrealism of the entire adventure
was so complete that 1 had forgotten ] wasa
confirmed acrophobic and should have been
geared to death, I alse forgot 1 was flying a
machine | had vowed never to fly—a gyro-
plane,

(14

But never is a long time, and blastin
along with the desert beneath my feet,
muhf gee [ had made the right choice. Acro-
phobia and common sense be damned. This
was really fun—a sensation that conflicted
sharply with all my expectations.

The plane has had to earry its share
of eriticiem in recent years, the result of a
gafety record that, at one time, generated
accident and fatality statistics that would
have given Evel Knmevel's insurance agent
heartburn. But, the gyro's image is chang-
ing, and that's what put me on this 3-dimen-
sional rotoscooter, grinning like a loon as
lake dust caked my front teeth,

The new wave

I had come to E] Mirage to investigate both

the notoriety—and the lore—of the gyro-

Elam.-, In the past five years, the gyroplane
as seen amazing strides in public accept-

ance, most of it due to a prowing recogni-

tion that proper training is vital to

L

— L
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Jim MecCutchen and Kurt Shaw's Wind Ryder [left)
represents the dramatically changing face of
ayroplane Might. Pllot it entirely enclosed in the
monocoque composite fuselage powered by a
Rotax 537 &5-hp watercooled englne. Alr
Command (above] ues a composite fairing to
dampen wind blast

P PHOITER Y BT DAVISSON
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GOOD GYRATIONS

gyvroplane safety and enjoyment.

Also, while the gyroplane's stark,
bare-bones design has always been in-
tended to fly low and slow, we're now
geeing more sophisticated, more
streamlined spinoffs. Alr Command,
based in Liberty, Missouri, offers pi-
lot pods for its single-place machines
{priced around $6000), full bolt-on
fairings that dampen wind blast,

Air Command, as well as Ken Brock
and other gyromakers, also offer a full
2-place powered gyvro in their product
line (roughly $7000) that's crucial to the
new emphasis on training,

Jim MeCutehen and Kurt Shaw's
Wind Ryder, made in Broomfield,
Colorado, has given the basic gyro-
plane a real James Bond look by re-
placing the traditional aluminum lawn
chair-type frame with a full mono-
coique, fiberglass composite fuselage.
The sleek design and high-tech engi-
neering give the $13,500 Wind Ryder
a sea-level cruising speed approach-
ing 100 mph, and a standard maxi-
mum altitude of 10,000 ft.

The usual powerplant—as I found
on the Brock KB series that 1 piloted
at El Mirage—is the McCullough
drone engine, a 4-cylinder, 90-hp 2-
stroke. Volkswagen conversions are
also used, but a serious weight penal-
ty must be paid, and weight is c?:arljr
the gyroplane's worst enemy. In-
creasingly, the 65-hp liquid-cooled
Rotax 2-stroke is gaining?'a\rar.

FocusOn A

Flying Machine ? 1

LIFT DisC

N

ROTAX 532,
65-HP ENGINE

THRUST PROPELLER — (@

74
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Gyro junkie Ken Brock flying high over El Mirage Dry Lake.

‘l‘l'f, up and away

ile this gyroplane renaissance can
be found in certain enthusiastic pock-
ets nationwide, the soul of these ma-
chines may be located at El Mirage,
where Ken Brock preaches the new
religion of gyroplane instruction.

In the past, the simplicity of the
machine and its ability to use relative-
ly short fields, made it fair game for
adventuresome individuals who actu-
ally believed some of the early "fly it
from your backyard without a license”
advertising.

@ AMIS OF ROTATION

SHIFTS WITH CHAMNGES
N AMGLE OF ATTACK

—
! -
= '. Ll
¥ contROL STICK
[PITCH AND ROLL CONTROL)
4 _ THROTTLE
[LEFT SIDE OF SEAT]
RUDDER FEDALS

It is amazing how otherwise sensi-
ble people would elimb into a machine
that is, like all flying machines, de-
signed specifically to take them high
enough to kill them.

All of that has begun to change. The
Popular Rotocraft Assn., which acts
as rotordom’s collective conscious, in-
gists that training is essential to the
continued existence of the breed. Ken
Brock, a gyroplane pioneer and & ma-
jor gyroplane manufacturer, clearly
agrees, Dennis Fetters of Air Com-
mand, a new arrival to the gyroplane
field, bases his sales piteh on the same
thing: “Safety comes through train-
ing." 5till, while the training that
Brock and Fetters offer is important,
it's not officially sanctioned by the
FAA. The only firm that offers FAA-
recognized gyroplane training is Far-
rington Mn:raﬁ Corp. in Paducah,
Kentucky.

Legally, ifa gyroplane weighs more
than 254 pounds, and most do, it must
be licensed by the FAA and ¢ an
“N" number. All a pilot needs to fly it
is a student pilot's license endorsed
for solo in that particular machine by a
certified flight instructor. That auto-
matically says the pilot-to-be must
get a physieal from an FAA medieal
examiner (usually a local doctor) and
undergo sufficient training to solo.

If an individual is already a licensed
pilot, he theoretically can fly the ex-
perimental gyroplane with only a ver-
bal check out. That eould be a serious
mistake, though, as I found out in the
dry heat of E| Mirage. Although expe-
rienced in a reasonable variety of air-
A propeller pushes the gyroplane forward.
causing the unpowered rotor blades to
rotate and produce: life. The

pilot changes the angle of the rotor
blades to control the alroraft's direction,
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planes, the gyroplane had a few sur-
prises in store for me, and 1 was glad
to be getting dual training from an ex-
pert like Ken Brock,

Fly by disc

The aerodynamics of the gyroplane
fall somewhere between those of a
regular airplane and a tumbleweed.
The helicopter is a very, very distant
cousin. Two things differentiate a gy-
roplane from a helicopter: First, the
pilot has no direct control over the ro-
tor blades other than changing the
angle of the blades and thereby the
angle of the “lift disc" that the rotat-
ing blades form in the air; and, see-
ond, the rotors have no power driving
them. The gyro depends entirely on
the forward thrust generated by the
pusher propeller to keep the rotors
turning, thus generating lift.

The rotor actually is nothing more
than a long, high-aspect ratio wing,
pivoted in the middle. As it spins, it
generates lift, As its dise is tilted one
way or the other, that lift pulls the
machine in the desired direction.

But the gyro does have two charac-
teristics that are unigque. And that's
where proper training comes in,

Because the pilot is suspended from
the middle of what is essentially a
bent bow (the rotor), it is entirely pos-
sible to overcontrol pitch and get a Pi-
lot Induced Oseillation, or P1O. A PIO
will send a pilot bouneing up and down
in the middle of the dise. If he lets go
of the stick at that peint, the gyro will
almost immediately damp out the
oscillation, but most beginning gyro
pilots aren't smart enough to let the
machine sort itzelf out. Instead, they
try to fight the oscillation and are al-
most always 1807 out of phase.

The second characteristic unique to
pyroplanes is the truly prodigious
drag the aircraft can ereate with only
a few degrees change in angle of at-
tack. On takeoff, for instance, the
trick is to keep the machine balanced
on its main gear, keeping the nose
wheel barely clear of the runway. At
that attitude the machine will levitate
on its own. However, increase the an-
rle just a foew degrees more and the
lift vector is angled backward, pro-
ducing a sizable increase in drag. If
kept in this nose-up, high-drag atti-
tude, the engine won't be able to over-
come the drag and the will most
likely stay on the groun you run
out of runway.

The ineredible drag buildup is the
most startling aspect of the gyro and
Ken Brock has built his training pro-
gram around recognizing proper atti-
tude, thereby directly controlling the
lift/drag relationship. He spent a lot of
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time hammering that relationship
home to me.

Desert dry run
Brock's training ground is a private
airport on the edge of El Mirage about
25 miles east of Palmdale, California.
The runway is for normal airplanes
while the lake is his own gyro training
ground. For instruction he uses a 2-
place, engineless gyro tethered to a
Ford stationwagon that has obviously
seen thousands of passes up and down
the lake. The Ford produces the for-
ward motion that eventually lifts the
glider off the lake bed, giving the neo-
phyte his first taste of gyro flight with
Ken Brock strapped next to him.

The advantages of the towed glider
concept work well
with the seemingly
limitless surface o

Alr Command’s 2-place
machine has become
a vital tool In

Counterciockwise from top: A simplified
Instrument panel gives operator compass
heading, air speed, altitude and fuel
remaining. Filot seats aften double as fuel

| tanks. Twin &-gallon tanks extend range

far cross-Ccountry travel, Rotor blade

' prerotator engages rotorhead gear,

Power comes from flexible cable turned
bgr contact wheel on crankcase extension.
Roll cage adds safety and weight.

P PHOTOS BY TIM COLE
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of the lake bed. In the course of a sin-
gle 6-mile-long pass, we made as
many as a dozen takeoffs and land-
ings, with Brock demonstrating or re-
questing certain maneuvers.

The first challenge was feeling the
proper rpm for the rotors. It is
entirely possible to get too much for-
ward speed for the amount of rota-
tion, which overloads them and
causes them to flap. If that happens,
you have to kill the power and return
to square one, That is one reason the
“prerotator” option is so ]Jn{lﬂar on
homebuilt gyroplane kits. A simple
rotating cable powered off a crank-
case extension, which is clutched toa

blem with new pilots, so he

a favorite exercize for neophytes.
He yelled at me to keepit right behind
the stationwagon m:ugl hl:lig altitude.
Then he suddenly lunged out one side
of the machine, hanging his body as
far out as possible. Naturally, the
gyro tried to follow, and only a
healthy dose of side stick kept us
v ly in the middle. Then he just as
suddenly came back into the center,
foreing me to correct in the other di-
rection. This went on for several 6-
mile passes while I tried to take off
and Im;ld mlfien litera]]phn Jrleapingall]
over the ile e, causing it
to heave and hul:Erm

b

B

o _-'"'._:'-ll"pu.-.l-n-'_.
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drive mechanism on the rotorhead.
This im enough rpm to the rotor
before the gyroplane starts moving to
shorten takeoff runs dramatieally, al-
leviating the problem of matching ma-
chine speed to rotor speed.

ng free

The first liftoff is a gas. And also a re-
lief, since it gets the glider up out of
the dust cloud created by the training
wagon. [ was amazed to find that the
machine flew like a real airplane. In
fact, although its response is a little
faster, I d have been flying a na-
ked Aeronca Champ. Or flying a
Champ naked, since that is the best
deseription of being 30 ft. high with no
vizible means of support.

Brock says overcontrol is often a

76

A towed unpowered machine ghves beglnning pllots first clues In gyro dynamics.

Show time

Later, Brock rolled out his well-
known black air show machine and
checked me out on the controls. Ina
minute or two, I realized he wanted
me to solo his pride and joy. He didn’t
look worried. But I did.

He jumped into the Brock Gyro-
Ford and drove alongside me, signal-
ing with his hands—more power, less
attitude, and so on. It was easy tolook
over and do his bidding. We ran up
and down the lake, with me balancing
the black on its main gear, get-
ting a feel for the proper attitude.

That first solo liftoff gave me none
of the apprehension 1 had expected.
In fact, r bouncing across the lake
bed for miles, it was an absolute joy.
Once off the ground, both machine

and pilot felt much more at home and
strict attention was paid to keeping
the nose attitude down to let the
speed build. If the nose is kept a little
too high, the airplane will fly on the
engine, but if it quits, the forward
speed will diminish, and pilot and
machine will very quickly arrive at
ground zero. If the attitude is right
and the speed is up, the engine ean
quit and the pilot only has to lower the
nose to land normally.

Bring it home
The best way to describe landing a
gyroplane is to visualize a large hawk
landing on a fence post. The nose is
kept down until reasonably close to
the ground, and then brought up
adually, trying to time the drag
ET' dup to the rate of closure with the
ground. After only a few landings, it
became second nature to come swoop-
ing down, like the aforementioned
hawk, sticking the landing gear to the
ground at the bottom of a gentle arc
like a pair of talons. Made with power-
off, that kind of arrival took 1? maybe
50 ft. and I've seen Brock doitina
wind and have no forward motion at
all on touchdown,

In experimenting with the gyro's
ability to create drag, I taught myself
a valuable lesson. Flying within a few
feet of the ground with approximately
% throttle, I began gently bringing
the nose up while maintaining alti-
tude. At a certain angle, a very flat
one, I conld feel the craft decelerate
and more angle was needed to main-
tain altitode, which continued to in-
crease drag.

In far less time than it takes to read
about it, the gyro had literally
dragged itself out of the air and land-
ed on the lake bed while the engine
was still screaming away.

Keeping the nose down is the most
important lesson a new gyro pilot can
learn, He has to treat the control stick
like the spoiler control on a glider,
gince bringing it back quickly creates
more drag than lift.

What did we learn about gyro-
planes in the course of our adven-
tures?

Among other things, it dashed a lot
of preconceived notions. In the first
place, it flies just like a real airplane,
80 long as the aircraft's drag is taken
into consideration.

Most important, I found the gyro-

lane to be safe if flown within its
imitations, and to know those limita-
tions, instruction in a 2-place machine
is crucial. Self discovery is fun, but
not when your ankles are the only
thing separating the aircraft from the
ground. .|
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WOODWORKING

How To Build A
Complete Set Of
Contemporary
Bedroom Furniture
m Platform Bed

s Modular Wall Units
s A Compact Wardrobe
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a Clever furniture finishes
a How to take care of wood

s And a Special Bonus:
Hardwood Identification Poster
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FANTASTIC
FINISHES

From the ordinary to the extraordinary,

the secrets lie in the finishing.

BY ROSARIO CAPOTOSTO, Contributing Editor

T'S BEEN said that beauty is

only skin deep. If there's any

truth to that adage when it comes

to woodworking, it suggests that
the final, skin-deep finish is of undeni-
able importance. We've decided to
put that theory to the test. Not satis-
fied, however, with simply offering
one way to finish wood, we're offering
a host of techniques and products each
with its own personality.

Ag a vehicle to display each finish,
we chose identical, garden-variety
unfinished chests—the kind available
at unfinished-furniture stores every-
where. The material is knotty pine
and the design is basic.

As for our finishes, they run the

Clockwise from bottom left: marbleized
top with 1-step stain and finish on
bottom; quartersawn oak graining;
decorative stenclling on painted cabinet;
lustrous brushed lacquer natural finish.

Color photo: | R Rosl
Black-and-white photas: Rosano Capotosio

.

1 Myiar film is taped over drawing and cut
with a razor-sharp knife to make stencil.
Errors can be taped with transparent tape.

gamut from stenciled ornamentation
on a painted background, graining
and marbleizing—ways to actually
make the pine look like a totally differ-
ent material, oil-based stain for that
rich traditional look and a crystal-
clear gloss lacquer finish.

Whether you're a dyed-in-the-woal
workshop enthusiast or are simply
trying to make the most of a ready-
made piece of unfinished furniture,
we think you'll find that these tech-
niques open a world of possibilities.

Preparation
Before applying any finish, first sand
with 100-grit sandpaper, then 150 grit
and finish with no coarser than 220-
grit paper. Inspect the piece for loose
joints and exposed nails, serews or
staples. Reglue joints where neees-
gary and fill all holes. Apply a coat of
gealer to all the interior surfaces to
prevent moisture absorption.

If the piece will receive an opaque

finish, seal all knots on exposed sur-
faces with shellac. This prevents the
resins in the knots from bleeding
through the final finish. Then, apply a
primer such as BIN or Enamelac to
the entire surface to provide a good
base for painting.

Stencilin

The materials for stenciling are avail-
able at art-supply stores. You'll need
a stenecil brush, paint and a material
from which to eut the stencils. Stencil
brushes come in various sizes.

For our project, a No. 12 (%-in.-
dia. ) stencil brush was ideal. Any fast-
drying paint can be used. We chose an
acrylic paint because it has good cov-
ering characteristics and cleans up
with water.

While precut stencils are available,
we designed and eut our own. Create
the designs on full-size drawings of
the parts to be stenciled. If you're opt-
ing for symmetrical shapes as we did,

2 Stenclling requires a smooth, flat back-
ground. Latex satin-finish enamel Is ap-
plled over the primer. Avold glossy paints.

3 Up and down dabblng strokes are used
to apply paint through cutouts. Make sure
to remove any excess paint from brush.
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it’s easier to make an accurate draw-
ing if you draw only one half of the
shape on tracing paper and then flip it
over to produce the other half.

Polyester film such as 3-mil Mylar
is an ideal stencil material. The type
with one frosted side allows you to
draw directly on the steneil with pen-
cil. To cut the stencil, simply tape
your drawing to a cutting board and
tape the film over it, Trace the outline
with a razor-sharp knife (Fig. 1).

After preparing the surface as
described, paint the entire piece with
latex satin-finish enamel in the color
of your choice. We used Benjamin
Moore Aquaglo Fawn No. 333-53
(Fig. 2).

To avoid any seeping of the steneil-
ing paint under the stencil, spray the
back of the stencil with a light coat of
artist's spray adhesive. Then, align
the stencil and lay it in place,

We used Country Colors Acrylic
Green Olive No, 2442 for the stencil-
ing paint, It's available in 2-ounce
squeere bottles. Place some steneil-
ing paint in a shallow container and
dip the bristles of the brush straight
down into the paint so only 4 in. of
the bristles are covered. Remove any
excess paint and dab the brush
straight up and down through the
stencil openings (Fig. 3).

To get a solid coat of paint as we did,

-

& After priming the top for marblelzing,

apply a coat af alkyd semigloss black palnt.
Mazking protects the rest of the chest.

T Artist's brush dipped into main velning
color and moved inan Irregular path makes
velns. A loose grip helps the effect.

make several Hpﬁlit‘aLiﬂnﬁ over each
segment before the paint dries. Then,
lift the stencil and move it to the next
location.

Never allow the acrylic paint to dry
on the brush—keep it in water during
waiting periods and dry it before use,
We covered the finished job with two
coats of Deft semigloss Wood Finish.

Marbleizing

Marbleizing 15 known as a faoux
(rhymes with low) finish from the
French word meaning lalse, To a
greal extent, the suecess of the illu-
sion depends on marbleizing only
those parts that might really be made
of marble such as the top slab of our
chest of drawers,

Begin by masking off those areas
not to be marbleized—use newspaper
and masking tape. Then, seal and
prime the top followed by a coat of
black, semigloss enamel (Fig. 4).
When this coat is dry, apply a coat of
J=pound cut shellac.

Next, prepare the glaze. The glaze
is a coating that can be manipulated
and added to while still wet to produce
the desired effect. Prepare one cup of
clear glaze by mixing 6-tablespoons
semigloss clear alkyd varnizh, 6-
tablespoons boiled linseed oil, 10-
tablespoons mineral spirits and then
2-tablespoons of Japan drier. The

S After painting the top black, apply a
coat of shellac to produce a smooth surface.
Then, apply a coat of clear glaze.

8 When the marbleizing Is done, apply
four coats of gloss varnish. If dissatisfied,
wipe off the glaze and start again.

80

marble veining is done with white,
raw sienna and burnt sienna artist's
oil paints. Squeeze a small bead of
each color into separate small dishes
and pour about 1-teaspoon clear glaze
over each color. The main veining col-
or is made by mixing equal amounts of
white and raw sienna and adding the
glaze,

Apply a coat of clear glaze to the
top. Lightly dip a 2-in. brush into the
white paint and then into the glaze,
Pass the brush very lightly on the
glazed chest top in semicircular
strokes, Try to deposit small amounts
of paint in a haphazard manner. Then,
dab at these traces of white with a soft
cloth moistened with clear glaze to
produce a faint eloudy effect against
the black background (Fig. 6). If the
glaze begins to dry, then add more,

Begin the veining by holding a No.
2 artist’s brush between the thumb
and the index finger and dip it into the
main veining color. Holding the brush
inthis way helps in creating irregular,
natural looking patterns. Starting at
an edge, draw the brush across the
surface in a rambling path. Vary the
pressure on the brush oceasionally to
abtain lines of different thickness and
density. Every so often, press down
the brush and twist to diffuse the col-
or and sharpness of the vein (Fig. 7).

During the course of the veining,

9 Wood-Sheen staln and finish can be
applied with a soft cloth or foam pad. \We
applied two coats for desired luster.

:__:k,,. ' b ' — o

& Add traces of white with a 2-in. brush to
the glazed surface. Use a cloth wetted with
clear glaze to soften white areas,
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TURN HOME REPAIR PROBLEMS
INTO NO PROBLEMS.

WITH ELMER’S-=THE HOME SOLUTION"PRODUCTS.
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THE HOME SOLUTION™ line of products. Look
for them at your favorite SOre. < scen inc 1oss .
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occasionally dip smaller brushes into
either the white or burnt sienna and
matke a light pass through an existing
vein. If the completed veining doesn't
look quite right, simply wet a ¢loth
with mineral spirits, wipe the top
clean, and start again. When you're
satisfied, let the top dry for 48 hours
and apply four coats of elear gloss var-
nish (Fig. 8).

Oil-base stain

To accent the marhleized top and
provide a rich traditional look, we
decided a warm stain with a soft lus-
ter would be appropriate. We used
Minwax Wood-Sheen to achieve both
goals in one simple operation. Wood-

10 Begin the graining by applying a col-
ored base coat over the primer, Base coat is
a quick-drying satin latex paint.

Sheen is available in six colors plus
natural. To get the exact color we
wanted, we mixed one part Colonial
Walnut with six parts Mandarin
Maple. Because pine is difficult to
stain evenly, apply a coat of Minwax
Wood Conditioner first. Then, apply
two coats of Wood-Sheen with a cloth
or foam pad (Fig. 9).

Graining

The zecond of our faux finishes is a
graining technique that virtually
transforms the appearance of the or-
idinary pine into the look of expensive
quartersawn oak. Like marbleizing,
graining utilizes a base coat and glaze
coat. We used Red Devil Acrvlic La-

11 Tocreate the look of two book-
matched solid oak boards, mask half of the
top before applying glaze coat.

13 Pulithe cloth over the glaze In aslight-

ly diagonal direction. After each pass, wrap
the comb with a cdlean piece of cloth.

18& After each section Is dry, remove adja-
cent masking and mask off finished areas.
This creates the look of Individual boards.

14 The medium-tooth comb s used with-
out the cloth. Pull it across main grain lines
at about 10° or parallel to top edge.

17 For alustrous high-gloss natural finish,
use three coats of brushing lacguer. Sand
between coats with 220-grit sandpaper,

tex Antiquing Graining Base Coat M
and Oil-Base Glaze Coat No. 202 Oak,
You'll also need a 2-in. brush, Nao, 2
artist’s brush, and two hair combs
—aone with coarse teeth and the other
medium, Make sure that the teeth lie
on a straight line. Use sandpaper and
sanding block to dress the comb teeth
flat.

Prepare and prime the chest as
described in the steneiling section
above, then apply the graining base
coat (Fig. 10). After this is dry, mask
off half of the top panel. This allows
working each half of the top separate-
ly creating the look of two book-
matched oak boards. We divided the
gides into three boards each.

12 A coarse-tooth comb wrapped in asoft
cloth is best for making grain lines. Make
sure teeth points are in a straight line.

15 The rays are painted with an artist’s
brush and diluted glaze. Brush is heid loose-
Iy to allow It to wawver slighthy.

18 After final coat has dried, rub down
cabinet with polishing compound. This
softens the harsh gloss of the lacquer.

a2
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Profile in Quality #4: At Ford Motor Company we ve designed and built the highest quality American cars
and trucks, on average, for 8 years in a row* And our dealers are working to back them with Quality Care.

That s whyv we offer a 6 year/60,000 mile powertrain warranty** on our cars and light triscks. And our
dealers back that up by offering the Lifetime Service Guarantee***

One more reason
Ford Motor Company
has designed and built
the highest quality
American cars and trucks
for8years running.

<>

Quality is Job 1.

FOIAD » LINCOLN = MERCLURY = FORD TRULCKS * FORD TRALUTORS

*Based on an average of owner-reported problems in a series of survevs of "81-"88 models designed and built in North
America. **Restrictions and deductible apply. Ask vour dealer fora copy of this limited warranty, ***Un covered repairs,
Ask your participating dealer fora copy of this limited warranty. Buckle up— Together we can save lives.,




Take your
best shof!

See the complete
assortrment of ARROW
fastening tocols, staples,
fasteners, glue stix and
rivets, available at all
leading Hardware,
Home Center, and
Discount Department

Stores

Arrow Fastener Company, Inc.

271 Mayhill Street, Saddle . N

J. 07662
BArrslr 1

WE AREN'T FINISHED...
UNTIL YOU'RE SATISFIED!

Since 1928, WOODCHRAFT has been
an indusiry leader in supplylrﬁEUﬂl-
Ity products to woodworkers. Cur
services and guarantes are the best,
our quality control program, second
o none. Buying from WOODCRAFT
glves you that kind of commitment
plus a whole lof more.

Why not give us a try, you won't be
dizappointed!

To receive a free copy of
WOODCRAFT s tool catalog, please
call toll free 1-800-225-1183 or write:

WDDCRAFT

B A1 Atlaniie Avenss
=t Wlsirn. WA OIBRE

Largest
Manulaciurer
Of Partable
Sawmills

SAWMILL

Four Models Ta Choose From
BUY DIRECT

1(800)553-0219
I Indiana call; (317} 271-1542
44-page calalog or use
your MasterCard or VISA ﬁ
1o order our 50-rminute .

demonstration video-$10,00
Wood-Mizer Products. Inc ® Dapl D1

Apply the glaze evenly, but don’t be
too concerned about brush marks
(Fig. 11). Wrap a soft cloth around the
coarse comb and pull it in continuous
strokes along the top at a slight angle
to the masked centerline. Start each
pass with a clean cloth, Then, use the
medium comb without the eloth to
create lines about 10° to the original
lines (Figs. 13 and 14).

To make the characteristic ray pat-
tern of quartersawn oak, first mix 1
teaspoon of mineral spirits to 1 ounce
of glaze. Dip the artist's brush in the
glaze and make irregularly curved
strokes in a peneral crossgrain direc-
tion. Release the pressure at the end
so the ray becomes lighter and nar-
rower. Avoid making each ray exactly
the same, But, at the same time, try
to ereate a fairly uniform overall pat-
tern. Then, make light rays beyond
the main rays (Fig. 15).

While the first half of the top is dry-
ing, you can begin the side boards.
Vary the grain pattern between each
section to emphasize the look of three
boards. Wait until each section has
dried before masking off that section
to work on an adjacent area (Fig. 16).
The bookmatched top is achieved by
creating a mirror reflection of the fin-
ished side.

When the graining is completed and
dry, apply two coats of satin polyure-
thane varnish.

Lacquer

While our other finishes all change the
wood's appearance, applying a simple
high-gloss clear finish remains an
excellent way to highlight the natural
beauty of the wood.

Today, most lacquer finishes are
applied with spray equipment and are
known for their durability and luster.
However, Fabulon's High-Gloss
Brushing Lacquer is a simple-to-use
finish that only requires a light sand-
ing with 220-grit paper between
coats, We used three coats, rubbin
down the last coat with Armor Ru
polishing compound for a smooth,
high-luster finish (Fig. 18). ™

Source List
B Armor Products, PO, Box 445, East Northport,
NY 11731 (Armaor Rub)
B Benjamin Moore & Co., 51 Chestnut Ridge Rd.
Montvale, NJ 07645
W Deft, Ine., 17461 Von Karman Ave., Irvine, CA
T4
B Fabulon Products, P.0. Box 1606, Buffals, NY
14240
M [llinois Bronze Paint Co., 300 E. Main 5t., Lake
Zurich, 1L 80047 (Country Colors)
B Minwax Company, Ine., 102 Chestnut Ridge
Plazs, Montvale, NJ 07645
B Red Devil Paints & Chemicals, 30 West 5t,,
Mount Vernon, NY 10650
B Wm, Zinnser & Co., 39 Belmont Dr,, Somerset,
M DBET3 (BIN)

BIB0D W 101k 51, Indianagalis, 1M 26214-2430
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CUTAND DRIED

Working with wood is a joint venture between you
and the material. Learn to get along.

BY THOMAS KLENCK, Assaciate Home and Shop Editor

PM lllustrations by Dyck Fledderus

N A WORLD WHERE the most commonplace

operations are often computer controlled,

where lasers routinely handle delicate surgical

operations and the once approachable automo-
bile is quickly achieving the sophistication and
repairability of an orbiting weather satellite, it's
somewhat paradexical that wood is still the univer-
sally aceepted building material.

The reasons are both practical and passionate,
Historically, it was the only easily available material
that combined an impressive strength-to-weight ra-
tio with ease of shaping and joining. And, its good
looks did not go unrecognized. The warmth and rich-
ness of its infinitely variable colors and grain pat-
terns make each board a finished work of art—even
before construction begins. Today, wood continues

PR RO Y POEARSD CAPC TS T

to serve our practical requirements while having
achieved an almost symbolie status that reflects
good taste and a sense of tradition.

The nature of wood

Wood is natural. Unlike a synthetic material whose
properties can be tailored to suit a purpose, we take
wood as it comes. It isn't designed to be made into
houses, furniture and decks. It's best suited to being
part of a living tree. Some of the properties that
make wood work so wellin the tree can, and do, cause
real problems for the woodworker.

The cellular structure of wood contributes to its
ability to shrink and expand with changes in the hu-
midity of its environment. To make matters worse, '
wood is naturally round in eross section. It growsina

- ———
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series of coneentric rings. When it
dries, it shrinks to a greater degree
concentrically (around the tree) than
it does radially (from the center out).

Getting flat from round
Flatsawn lumber—boards sawn in
parallel layers across the width of the
log—show a pattern of growth rings
running in arcs across the width of the
board as shown in the photo on the
preceding page. A flatsawn board
will cup as its moisture content varies
due to the different rates of shrinkage
parallel to and across the growth rings.

Quartersawing produces an end-
grain pattern called vertical grain
where the growth rings run from face
to face across the thickness of the
board (Fig. 1). In this case, the wood
will not cup as its moisture content
changes, but simply shrink or expand
more uniformly. Because quarter-
sawing produces less usable lumber
per log, boards cut this way are more
expensive than flatsawn boards.

While quartersawn lumber in cer-
tain species is available from larger
furniture grade wood dealers, most
lumber is flatsawn. It's not unusual,
however, to find wide common-pine
boards that have been sawn right
through the center of the log. Effec-
tively, a 1x12 sawn this way will
produce two roughly 5-in.-wide verti-
cal-grained boards. Avoid using the
center, or pith, of the tree. This wood
will move and check more rapidly
than the surrounding wood.

On the move
You can expect common flatsawn
wood to cup as sure as the seasons

=

FLATSAMMN

1 Flatsawing |left) produces the most usable lumber from the log. Boards will cup away

from the log center as they dry. Quartersawing [right
on the board ends. While the boards will still shrink, cupping is reduced.

change. Knowing how the wood will
cup can help you to produce more sue-
cessful projects, For example: When
gluing together several narrow

boards to ereate a wide panel, revers- -

ing the direction of the growth-ring
ares will even out the cupping effect.
Drawer fronts should have the heart-
wood (inside of the log) facing out. If
the wood dries, the joints at the top
and bottom will be forced tightly to-
gether (Fig. 6).

In addition to cupping, stresses im-
parted as the tree grew—aor varying
grain densities—can canse the wood
to deform either while it's drying or
when you're cutting it. Checking the
uniformity of the grain on the edges
and faces can provide clues as to
whether a board is likely to deform.

Uniform straight, parallel lines

TYPICAL FACE-GRAIN PATTERNS

] % /

GREEM DRY
[

COLMRTERSAWN

| produces a vertical-gralin pattern

mean that the board is likely to react
uniformly to drying and cutting. Long
uniform arches on the board's face are
alzo a good sign, but if there are many
circular patterns, quickly changing
arches or rapid changes from dense to
less-dense wood, you may be in for
trouble, Not only are these boards
more likely to deform, but they're
more difficult to work as well (Fig, 2).

The absence of knots has long been
one of the basic standards for prading
wood. The first thing to realize about
boards without knots, is that they
didn’t come from a tree without
branches. The clear log was, howev-
er, long enough to produce useful
length boards. The key word is useful.
Boards containing knots can be used
to make knot-free furniture. You just
have to work a little harder when de-

VARYING
GRAIMN
DEMNSITY

2 Face-graln figure offers clues to the shape of the tree and may
signal excessive deformation as the board dries or when it's cut. [A]
Straight-grain board suggests uniform drylng and machining but
has less interesting grain figure. [B] Typical arch pattern reflects ta-

pering trunk. [C] Bend In the tree produces elliptical rings on
board. (D] Many rings and reversing arches indicate an irreguiar
trunk. (E] Trees that grew at an angle may have denser grain on
one side and contaln stresses which lead to warping.
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termining how each board it's a small priee to pay.
should be cut. Where knots And, don’t forget that
are impossible to avoid, i the finish you apply will af-
make sure they're not on fect the rate that the wood
the edge and try to use CROOK will absorb or release mois-
them as a design element of ture. Because finishes act
the finished object. _— as moisture barriers, ap-
plying a finish to only one
Getting it dry side of a board means that
There are two ways to TWAST each face will react to hu-

bring lumber to a moisture
content that will ensure
that it won't move or dis-
tort significantly after the
project is completed. The
simplest is to let it dry natu-
rally in the air. Boards are

midity changes at different
rates, The safest rule is to
apply the same number of
coats of the chosen finish on
all surfaces of each piece in
the project. This rule also
applies to veneering. Cov-

typically stacked with
evenly spaced sticks placed
in between the layers for
air eirculation. The time it
takes depends on the mois-
ture content of the wood and the rela-
tive humidity of the air. And, the final
drying must take place in an environ-
ment that has the same humidity as
the project’s final location. Don't be
tempted to speed up the process by
bringing green wood directly into
yvour house. The wood will dry too
quickly, causing cracks and checks.

Kiln-dried wood has been subjected
to an accelerated drying process. Un-
fortunately, if kiln drying is done too
quickly, it can cause problems. Caze-
hardening oceurs when the outzide of
the board dries first and becomes rig-
id. When the inside dries, it stretches
as it conforms to the rigid outer shell
(Fig. 4).

isinternal stress becomes appar-
ent when the board is ripped—the
saw kerf will immediately close be-
hind the cutting edge and bind on the
blade. It also means that removing
any stock from only one face will cause
the board to warp as the stress is re-
lieved. In extreme cases, caseharden-
ing can cause internal cracks called
honeyeombing.

No matter what wood you buy, how
dry the dealer says it i=—and regard-
less of how much you pay for it, the
wood will move (shrink, expand, cup,
crook, bow or twist) if it hasn't been
dried to the same moisture level as it
will eventually attain. Even after
your wood has been dried adequately,
it will continue to move with seasonal
changes in humidity.

The easiest way to determine the
moisture content of your wood is to
check it with a moisture meter. The
most common type works on the prin-
ciple that water conducts electricity
and dry wood is an insulator. The me-
ter measures the resistance of the
wood to electric flow and translates

3 As well as expanding or contracting across the grain, boards
can change in shape or warp as moisture content varies. A bow is
seen along the edge of a board. Crooked boards may lie flat, but
their faces are curved. Cupping and twisting appear on end.

the data into a moisture-content per-
centage. Although these meters typi-
cally cost $100 and up, considering the
usual outlay for a woodworking shop,

CASEHARDENED WOOD
LTI s=mvwoce
|
— i
AMD BECOMES
RIGID
N INSIDE SHRIMKS
AND A
TENSIOM STRESS
[T "2%Eovenc
HMDMBJHG!

& Kiin drying can produce casehardened
wood. In extreme cases, Internal cracks
known as honeycombing can develop.

joined with little concern for the ef-

ering one side only is a sure
formula for disappoint-
ment. When using decora-
tive plastic laminates, spe-
cial backing laminates are
available for application on the hidden
gide of the stock.

Manufactured wood

Traditional eonstruction techniques
have evolved to tolerate woods’ natu-
ral peculiarities. Frame and panel
construetion, for example, allows the
panel to expand or contract freely
within a frame. In a sense, a frame
and panel assembly is a manufactured
wood product that can be relied upon
to be stable. Several panels can be

feets of wood movement.

The lumber industry has taken this
idea of assembling wood components
to produce a stable product several
steps further. And, in the process,
given the designers a virtual field day
in freeing furniture designs from past

8§ Cutting or planing boards with stresses can change the shape of the wooed. It's wise to
leave encugh stock so the board can be rejointed after ripping. When planing. remove
stock from each face equally. Binding (left) is typlcal of casehardened wood.

a8
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THE

DIFFERENGE

BETWEEN A [0Y
AND A TOOL.

Its the difference between
somebody who’s playing around and
somebody who knows what hes doing,

If you're serious about the work %ou
do, muﬁl appreciate the new Skil 653
Vanable Speed Reversing Professional Drill.

Like every Skil power tool, the 6533 was field tested by profes-
sionals for over a year before it was introduced.

The end result is a high performance 34" drill you can trust to
do the job—day in, day out, year after year

A professional drill that offers you a combination of power and
feel preferred by the pros.

Next time you're at your hardware store or home center
ask about the new Skil Pro Line of Professional {:?_, {«v 7

Power Tools. o ﬁ
If you're as good as you think you are, ™ b
youll appreciate the difference. At Hardware Stores

and Home Centers

“lg Sl Corpearcativan, Subsidiany of Emerson Electric Co. 4300 West Pelerson Avenue. Chicago, [L 60646, & 1988 Skil Comp.




ALTERNATING
GROWTH RING
DIRECTICN
EVENS OUT
CUPPING

DRAVWER FROMNT \WITH
HEARTWACROD SIDE
POINTING OLUT KEEPS
JOHNT TIGHT AS
WD DRIES

: TYPICAL 50LID WOOD CONSTRUCTION DETAILS

FREE-FLOATING PANMNEL
& HOUSED IN STABLE
FRAME

/

/

BLITTONS HOUSED
N RAILS AND
SCREVWED TO TOP
ALLCAWY TOP TO
EXPAND AND
ONTRACT

& Examples above Illustrate traditional ways of dealing with
woods' tendency to deform. In other cases, dimensional changes
can be used to the woodworker's advantage. Spindle chairs often

use dry rungs that are mortised Into green legs—mortises then
shrink tightly around rungs. Wooden boat hulls become water-
tight as planis absorb molsture and swell.

constraints. The most common exam-
ple is plywood.

Veneers, or thin layers, of wood are
glued together with the grain direc-
tion of adjacent layers oriented at
right angles. This constrains swelling
and ahrmkmg The veneers are pro-
duced by either rotary or flat slicing.
Plywood with flat-sliced face veneers
displays the same grain figure of solid
wood and ig the choice where a solid
wood look is degired.,

What to do with the edges remains
one of the real problems of plywood
construction. They can be taped with
a thin veneer of similar wood, covered
with thicker trim that's glued and
clamped in place, or even mitered at
all eorners. More expensive veneer-
care plywoods—because of the quali-

]y] of the interior veneers, affer you
the option of simply snnding and fin-
ishing the raw edge. Of course, an
pretensions to soli wood are lost wi
this honesty-to-materials approach,
For a good compromise between the
stiffness of solid wood and the conven-
ience and stability of plywood, solid-

core plywood is available. This
material has two top veneers at right
angles to each other on each face. The
core is made up of solid wood.

Perhaps the best use of plywood is
in combination with selid wood
frames. This updated frame and panel
eonstruetion makes the best use of
both materials.

Further from the tree
Particleboard—a composition of
wood particles and glue compressed
into panels—is available with veneer
surfaces orinits natural state. Fiber-
board makes use of finer wood parti-
cles or fibers that are compressed
under heat and pressure. Medium
Density Fiberboard (MDF) provides
a consistent density thruuggl{;‘l)lt the
thickness of the panel. This makes for
easily machined and painted edges. It
is the obvious choice for the unelut-
tered broad surfaces of contemporary
painted furniture such as the impres-
sive bedroom suite (page 100) that we
show you how to buiﬁg

In solving some problems, manu-

factured panels create others. The
glue that holds the panel together is
notoriously hard on cutting edges.
Unless you enjoy frequent sharpen-
ings, the use of carbide-tipped blades
is a necessity. Also, common hard-
wood veneer plywoods may have
voids—amall internal areas where a
layer is missing. Hoping to miss these
voids when cutting plywood is like
play’m% Russian roulette,

While a panel’s typical 4 x 8-ft. size
may be an advantage where large
components are necessary, there is a
problem with storage. All Is are
best stored by laying them flat on the
floor. If you must stack them upright,
make sure that they are as vertical as
possible to avoid warpin

Keep in mind that ien you buy
plywood, particleboard, fiberboard
—or even solid lumber—you're buy-
ing a product that has been manufac-
tured. Whether you work with solid
wood that's been cutl and dried, or
high-tech MDF panels, knowing your
material is the best way of ensuring a
successfully completed project. P

QD0 MUMBER OF d
WVEMEERS IN
ALTERMATING DIRECTIONS

7 Manufactured panels offer increased stock size, uniform thick- -
ness and greater stabllity. Rotary-sliced veneer Is typical of soft- wood Is also available and stable, flat particleboard and medium-
wood veneer plywoods. Hardwood veneer plywood usually has a

flat-sliced surface veneer that looks like solld wood. Solld-core

density fiberboard come with or without surface veneers.
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High technology has

finally conque
bzzftweequll teeth.

Youre looking at one of the
maost important advances in home
dental care since the invention of the
toothbrush.

The Interplak™ Home Plaque
Removal Instrument.

After using it just once, your
mouth will feel fresher and cleaner
than it ever did with ordinary brushing.

The Interplak instrument
cleans teeth nearly plaque-free.

Its a scientific fact that if the
plague on your teeth isn't removed
daily, it can lead to early gum disease
and tooth decay. Clinical studies show
that manual brushing removes only
some of the plaque build-up. But those
same studies prove that the Interplak
instrument cleans teeth nearly plague-
free, and reduces gingivitis to improve
the health of your gums.

Light years beyond
the ordinary toothbrush.

Manual and electric toothbrushes
only clean up and down. Or back and
forth. But the Interplak instrument
cleans circles around them both, with

a patented
o ﬂdesigt;{ that
: p  astrokeo
. )(J P Efnl%'i- e
< n fu
. | © I'\_/( of bristles
o o and e e s TORLE 4200
times a minute, reversing their direc-
tion 46 times a second to literally
scour away plaque and stimulate
your gums.

When the tufts reverse direction,
the bristles extend fully, to clean deep
between teeth and under your gum-
line, with a cleaning action thats
unsurpassed. And because the bristles

€Space

are four times softer than the softest
toothbrush, theyre no more abrasive
than manual brushing with toothpaste

New wisdom in caring
for your teeth.

Dental professionals across the
country have endorsed the benefits of
the Interplak instrument. And they've
recommended it to their patients.

Its easy to use, cordless, and
it recharges itself every time you place
it back in its stand. You can also buy
interchangeable brush heads for the
whole family.

Ask your own dentist about
the benefits. Or for more informa-
tion, and a retailer
near you, call toll-free
1-800-544-3536, |
and ask for Oper-
ator 109.

The Interplak S
Home Plaque Re- < 1
moval [nstrument. =
The high tech an-
swer to a down
to earth need.

L

—
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INTERPLAK

Intwrpink in Accspinbie an an sfieciive cleaning device
for une as part of @ program lar paad oral fygiare o sug-
phasmas the ieguisr pelessional cam

requined for good aral haalh F-"sT.%
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WOODWORKING GUIDE

SUITE
DREAMS

A king-size platform bed
with headboard and night tables.

BY NEAL BARRETT

QUICK LOOK AT any of today's popular

home-degign magazines—or home sections in

local newspapers, for that matter—will re-

veal a change that's taking place in the con-
temporary American home. These days, more and
more emphasis is being placed on the master bedroom.
Some have space for a king-size bed, some easy chairs
or a couch, a desk, a television and stereo equipment,
plus one or two large walk-in closets and a spacious,
comfortable bathroom attached.

The idea of such master suites, as the real estate folks
call them, is appealing. Instead of using a bedroom pri-
marily for sleeping, this design theory contends that by
making the room bigger with more accommodations,
the space is much more versatile. Such rooms can then
funetion as a kind of refuge—a decompression chamber
if you will—that is very attractive to many parents,
especially if both work outside the home, Unfortunate-
ly, this option exists only for new-home buyers. Those
wholive in older homes must undertake either a compli-
cated remodeling project or simply live with the ar-
rangement that they have.

In the hopes of helping out owners of older homes, we
designed and built the bedroom furniture shown here,
Included are a king-size platform bed with headboard,
two night tables, three modular wall units and a free-
standing wardrobe.

While this furniture may not make your bedroom any
larger, it will certainly vield a great deal more storage
space, The wardrobe will augment your existing closet
volume and the wall units have plenty of room for
clothes as well as a television, stereo equipment and a
dry bar if you want to alter the layouts to suit your spe-
cific needs.

While the number and size of these projects may

seem daunting, special attention was devoted to mak-
ing them as easy to build as ible.

All eight pieces are mam inexpensive medium-
density fiberboard (MDF) and the finish is easily avail-
able enamel paint. Of course, any single piece can be
constructed and used alone, or in combination with
some of the others. But onee you get started, the join-
ery techniques for all the pieces are so gimilar, you may
find that building the whole ensemble isn't much more
time-consuming than building just a couple of the indi-
vidual units.

Following are directions for building the bed, head-
board and night tables. The wall units and wardrobe are
described in later stories.

POPULAR MECHANICS @ MOVEMBER | 788




Platform bed
s constructed in five
individual pieces that can be

separated for moving ease.

POPULAR MECHAMNICS ®» NOYEMBER | 588

Night tables and headboard
Begin construction by cutting the night table and head-
board sides to size. Cut sufficient ™ poplar stock for the
edge banding as indicated in the plans,

The 1%-in. rad. on the front edge of the case tops is
cut with a 1%4-in. rounding-over bit with a ball-bearing
rilot. Since the overall diameter of the bit is rather
arge, a heavy-duty router is strongly recommended for
this work. In addition, it may be necessary to replace
the plate on the router base with a thicker plate for

Color photos: | F Roat
Black-and-white od: Medl Baren
Technlcal art: Eugerne Thomypson
Sl_}rlirlg; Gabe Herck




WOODWORKING GUIDE

clearance of the bit through the base
casting.

With the 1%-in.-rad. bit inthe rout-
er, shape the edge of a scrap block of
poplar. Using this serap as a pattern,
trace the radius onto the corner of a
piece of MDF that is at least 24 in.
square, Using a jigsaw, carefully cut
on the waste side of the line. Sand the
profile smooth and check against the

poplar block for aceuracy. The MDF
will serve as a template to shape each
of the case sides.

Next, clamp one of the case sides
over the template with the edges
flush, Using a “%-in. flush-cutting bit
in the router, follow the profile of the
template, thereby cutting the same
shape on the case side. Repeat for
each side. Then, cut stock slightly

oversized for the case tops. Use a slot-
ting cutter to rout the spline groove in
the front edge of each top. Apain us-
ing the slutting cutter, rout the
matching groove in the back edge of
the p::-pfar edge band. Be sure to
clamp the workpieces firmly to the
bench before routing. Cut the re-
quired splines from Yi-in.-thick ply-
wood or hardboard.

BED PLATFORM

11* HIGH x 79" WIDE x 81-1{2" LONG

Bed
A 4 Yx MDF (Joryr basa member)
H & l’s!lﬂ:ﬂ'ﬂﬂ?hulhnn-ﬁnﬁ
B T %k ChxThe MOF (ot bed
xdlx
E 1 %x lﬂ“‘ﬂﬂ?{lﬂrlﬂm‘l
B agermriai
X2 x
G 1 MxZhamr {front band)
H 1 1%x2x7 (upport strip)
1 2 1M xExdl” {Eupport stAp)
1 2 miyoy strip)
K 1 WxixTw Y
L* 8 mmmﬁm
M* 3 -joint comnmector No. D2602
Nl 4 Wxlx to sait, hardboard )
N2 15 Wix hxmluﬂmuﬁ, .
0 1 IHxl W {edge band
T T e
E 1 %x tﬁ-l:d}
2 Mixldx HDF[IIIiE]
s 1 ¥x 2 x T8 hardbonrd (hack)

-

™

MATERIALS LIST — PLATFORM BED+

T 1 ¥ix13xT7% MDF (bottom)
U 4 @0 x 1% rhmachine screw &
Voo 4§ V90 Teenut No 10305
W %" N, firh screws, s rogd.
Night Tahles { muterial for two iables)
X Tex 1% x21” {elire band)
2 3 x 164 x 21" MDF (top)
Z Hx 18 x 24" MDF (side
AA ¥ox 4 x 29" MIDF {hoeheared]
BR ¥ix 15 5 21" MDF (hottom)
x B x 100" e Hire
DD 2§k s x 10 Bt Birch plywood
x x
B drwwaor front)

Wex 6 x 100" Haltie Birch plywood
i aummw

%
(drawer back)
mm:m‘?ﬂmw
E;m::emmw
Hllﬁﬁxlmﬁ’hth

; plywood

¥ix Tx 20 MDF (drower faee)

—
e m & D K & N SaMREREPRR
==

g

il it
:'-mr—{-l-lf:" ‘

SI6"WIDE &
12"-DEER
GROCWE

- STETDHA X
Sig-DEER
HOL

1 A"-DA
ROLE
(4 REQID |

Si8°-0iA. HOLES
|&REQD.; EACH SECTION]

114" x 114~-DEEPF RABBET
B=—5/32"01A, HOLES
9— 20MM-DIA 8 H2"-DEEF HOLE

2 ¥x 4 2 30" MDF (drower oe)
12§22 x W' rh machine

fm:hhmuﬁunHUFﬂmmmlhu
list stands for madium-density fberboard.

* Available from The Woodwarkers Store,
I-F'El';l;:ﬂl‘.rhlm . Hogers, MN Eﬁﬂl
Mmmhihril@"#udw Bh:n-.]

3 Manufactured by Forms & Surfaces, Box
5216, Sunta Barbura, CA 98108, (Available
{hroupgh hardware outlets )
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Apply glue to the spline grooves,
splines and the mating edges of the
top and the edge banding, then clamp
together. When the glue has thor-
oughly dried, use the 1%-in. round-
ing-over bit to shape the front edge of
each night table top only. Do not
shape the headboard top at this time.

sing the table saw, rip and cross-
cut the case tops, bottoms and head-

board front to finished size. Then,
using the slotting cutter, rout all the
spline grooves in the night table tops
and in the top, bottom and front pan-
els of the headboard. Note that the
grooves in all top panels are stopped
%4 in, shart of the front edge,

Next, using a router with a Yin. or
%-in. straight bit and edge guide, cut
the rabbets for case backs in all top

and side panels. Note that the rabbet
is stopped % in. below the top of the
case sides.

Use a Y-in. straight bit and edge
guide in the router to cut the groove in
all the sides for the top spline joint.
Use the same setup to cut the groove
in the bottom edge of the headboard
edge banding. Also cut the grooves in
the headboard sides for the front and

HEADBOARD

147 DEER 5 147 HIGH & 79 WIDE

11 RAD g

LCETHE

DETAIL—TOP OF SIDE- R

NIGHT TABLE

18" DEEP x 22. 172" WIDHE x 24° HIGH

THe" n

: HRALER
FACE —1* FROMNT

DRANTER
DRAWER DETAIL DETAIL—DRAWER FACE ADJUSTER
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WOODWORKING GUIDE

bottom spline joints. Again, note that
these grooves must be stn{;pe:d at var-
ious points. Hefer to the plans for spe-
eific dimensions.

Next, remove the edge guide from
the router. Then, use a straightedge
clamped on the workpiece to guide the
router in cutting the spline grooves
for the night bottoms in the sides.
These grooves will be hidden in the
front of the case by the toeboard. At
this point, lay out the notches for the
toe space and use either a jigsaw or
band =aw to cut out the waste, Cut the
toeboards to finished size.

Now, cul the splines for case as-
sembly to the required size. Note that
two different size splines are used in
these projects: 1-in. splines for joining

1 Tomake template for all case-top comers,

begin by cutting proper radius on scrap pop-
lar then trace onto plece of MDF.

& Cut poplar edge banding to size, then
clamp securely to bench. Cut spline groove In
edge using slotting cutter and router.

7 Rout rabbet—for case back—In case top
and sides of both night tables. Use a straight

bit and edge guide for accuracy.

the edge banding to the tops of all
three pieces and to the front panel of
the headboard, and %-in. splines for
the rest of the joinery, Once all the
splines are cut, glue and clamp the
headboard top to the front panel.

To azsemble the night tables, apply
glue to the spline grooves and splines,
pogition the case bottom and top be-
tween the sides, and elamp until the
glue has set. Be sure to check that the
case is square. After the glue has set,
glue and clamp the toeboard in place.

Now, rout the 1Vi-in. rad. on the
top front corner of the headboard
edge banding. Then glue and clamp
the bottom to the front using the prop-
er spline. Let this assembly dry. Then
apply glue, insert the proper splines

2 Using a [igsaw, cut template to shape
keeping blade on waste side of line. Then
refine the profile by sanding It smooth,

§ Glue and clamp poplar to case top and let
dry. Then shape poplar edge by routing with
1Ve-in.-rad. rounding-over bit.

B Use band saw or jigsaw to cut notch in
case sides for toe space. Stopblock clamped
to table makes duplicate cuts easier,

and clamp the headboard sides to the
front-and-top assembly. Use long bar
elamps to hold the sides tight.

Bore % s-in.-dia. holes in the head-
board front as indicated in the draw-
ing, then install ¥ x 20 teenuts
—from the inside of the headboard—
into these holes. These nuts will fas-
ten the headboard to the bed during
final assembly.

Cut the headboard back from Y-in.-
thick hardboard and install it with
¥in, No. 5 rh screws. Cut the night
table backs at this time but do not in-
stall until after the finishing process.

Platform bed .
Rip and crosscut the base sides and
erogsmembers to finished dimension.

3 Align case side over template and clamp
both to bench. Rout side flush to template
using Y-In. straight bit and pilot guide.

& Rout spline groove on both ends of case
top wsing a slotting cutter. Stop grooves 1
in. behind front of edge banding.

® Rout spline dado in case sides using a-In.
stralght bit and router edge guide. Stop
dado 1 in. behind front edge.

14
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Your Home Workshop can PAY-OFF ... BIG! N

This one power-fed tool-PLANES 3
F — : ! e . Only
; - : i 4-in-1
Work-

shop

SAWS saNDs  moLos®Y . ¥, Tool

BEr o Kind!

— Separately... Or In Combination] ~~%% - i

From the day it arrives the versatile Planer- - - e
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WOODWORKING GUIDE

Using a %-in. straight bit and edge
guide, rout the rabbets at the ends of
the long base sides. Remove the edge
guide and use a straightedge to guide
the router when cutting the dadoes
for the center erossmembers, Apply
glue to dadoes, rabbets and eross-
member ends, and assemble the base
halves, elamping the joints until the
glue sets. Be sure to check each base
half for square.

Cut the MDF corner gussets for the
base to size, Then install the gussets
in the eorners of the base frames as
shown in the plan. Use hot glue for in-
stallation, and keep the gussets flush
with the top edge of the base. These
gussets serve to keep the base square
and can also be used to serew down

10 Glue and clamp poplar edge banding to
front of headboard top. Let dry, then rout
rabbet in back edge of top for case back.

13 Cut long base sides for bed to size, then
cut rabbets at the ends using a Ye-in. straight
bit and router edge guide.

secure both bases. Check for flush alignment
along top edges, then remove screws.

the bed platform if you should desire
to do so. However, we found the
weight of the platform was sufficient
to keep it from shifting.

Next, elamp the base halves to-
gether and bore %, 4-in.-dia. holes
through the adjoining sides for eon-
necting screws shown in the drawing.
Alzo bore Yi-in.-dia. holes in the head-
board end of the base for attaching the
base to the headboard. During final
installation, machine screws will
thread into the teenuts that were in-
stalled earlier in the headboard.

Cut the stock for the platform to
finished size and cut the poplar stock
for edge support and edge banding to
dimension. With the platform halves
upside down, apply the edge supports

; .& -.

11 Rout spline grooves in top of front panel
and bottom of edge banding. Apply glue, in-
sert spline and clamp to top panel assembly.

18 Lay out positions of crossmembers in
bed base sides. Clamp straightedge guide in
place and rout each dado Ya in. deep.

17 Anach edge banding and support strips
to platferms, then rout radius on bottom
edge first. Turn over and rout top edge.

flush with the edges as shown in the
plan. When the glue is dry, apply the
mitered edge banding, using bar
clamps to hold the joint tight.

With the platforms still upside
down, uge the 1%-in. rounding-over
hit to rout the profile on the bottom
edge of the platforms. Turn the plat-
forms over and rout the top edge to
form a bullnose profile.

Mark the positions for the tight-
joint fasteners along the joining edges
of platform halves. Bore and rout the
recesses for the fasteners, following
the dimensions given in the drawing.
Then use a Yi-in. slotting cutter and
router to cut a spline groove in the
mating edges of the platform halves,
When assembling the platform, use a

12 Rout radius on top cormer of headboard
edge banding with 1Ys-In.-rad. rounding-
over bit. When done, sand profile smooth.

.'I 11
15 Assemble both bases and glue corner

blocks in place. Clamp bases together and
bore clearance holes for connecting screws.

18 Use tight-Joint fasteners and unglued
spline to join both halves of bed platform.
This joint is easily disassembled for maving.
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dry (no glue) ¥4 % 1-in. spline to align
the platform surfaces. This system al-
lows for Ereciae assembly and easy
disassembly for moving.

Drawers

Cut the drawer stock to size for all
drawer parts. We used Ye-in.-thick
Baltic Birch plywood for these parts,
but any Y-in.-thick wood stock will
work as well, Use the dado blades in
the table saw to cut the dadoes in
drawer sides for the fronts and backs.
Then plow a groove in drawer sides
and fronts for the drawer bottom, and
cut the rabbets on the ends of the
drawer fronts. Cut the drawer bot-
toms to size from Yi-in.-thick birch
plywood and complete the stock prep-
aration by sanding all surfaces with
120- followed by 220-grit sandpaper,

Assemble the drawer boxes using
glue and brads. Check each for square
by eomparing opposite diagonal meas-
urements, Then, slide the bottoms
into their grooves and fasten in place
by screwing into the bottom edge of
the back.

Next, cut the drawer faces to size
and temporarily clamp in position on
the drawers. Bore pilot holes through
the back of the drawer fronts into the
faces to mark the pogition of the draw-
er front adjusters, (These adjusters
are knock-in fittings that provide a
simple method of aligning the drawer
faces in the cabinet.) Then bore a 20-
mm ¥ Ye-in.-deep hole for each adjust-
erin the back of the drawer face using
the pilot holes as a guide. Press the
adjusters into these holes and attach
the drawer faces to the drawer fronts
using the machine serews indicated in
the materials list. When adjustment
isrequired, merely loosen the screws,
move the drawer face, and retighten.

When satisfied with the fit, number
each drawer box and face so you can
identify them later. Then remove the
faces, bore and countersink pilot holes
for the drawer pulls and set the parts
aside for finishing. Next, mount the
drawer slides according to the manu-
facturer's instructions and make sure
all drawers operate properly. Re-
move the slides before painting.

(For details on how to apply the fin-
ish, please see the directions in the
Wardrobe story, page 120.)

After the finish has been applied
and cured, install the backs on the
night tables, attach the pulls to draw-
er faces, and attach the faces to draw-
er boxes. Reinstall drawer slides and
drawers, then adjust the drawer
faces. Complete the job by driving
steel furniture glides into the bottom
corners of the night tables, headboard
and platform bed. ™
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ONE SMALLROOM, deep in Tennessee's hills,
holds the secret of Jack Daniel’s smoothness.

Actually, if cruch were known, there's nothing
“secret”” abour it. It's just that our founder
insisted on smoothing his whiskey
through huge vats of charcoal before
aging. And for over 120 years, we've
stubbornly stuck to this method, no
matter what. Admitcedly, charcoal
mellowing is why you pay a bit
more for Jack Daniel’s. But, we
believe, a sip will prove its worth.

SMODODTH SIPPLN”
TENNESSEE WHISKEY

Tenneemee Whiskey = 40-43% alcobol by wlume (B0-86 proof} = Destilled and Hottded by
fuch Dranzed Distilbery, Lem Moflow, Proprighor. Route |, Lynchbarg (Fop 361, Tennessea 37357
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A PLACE FOR
EVERYTHING

Three modular wall units |
for all your storage needs.

BY NEAL BARRETT

T SEEMS THAT storage space is always at a premium. No matter
how many times we vow to keep the attic, basement or garage under
control, the ever-growing volume of possessions seems Lo undermine
the best intentions. Nowhere is this situation more frustrating than
in a bedroom clozet. That old jacket that defined something special years
ago, those broken-down work boots that served for so long, and the
countless other objects that we don't use much but =till can't part with, all
geem to come to rest there,

Remodeling to gain more storage space is always an option. But achiev-
ing the goal with furniture iz usually more economical, espectally if vou
build it yourself. We hope the wall units shown here can help solve some
of your storage problems.

Color photos: | R Rou
Black-and-white photog: "l e
Technical art: Eugene Thoammon

Styling: Gabw Herrics

These storage units are all based on the same module, so they can be
arranged and customized to suit individual needs.
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WALL UNITS o ceer s 30w « e i

1= 3I"-DEEF x 114°
DADOYGROOVE

= 114 1 1 "-DEEF
GROOWE

21— 114 = 2iA~-DEEF
GROOWVE

= 114 x 11%DEEF
RABBET

K 114 u 114" DEEF
DADOIGROCWVE

&— 118" DEEP 3
112" DADD

— 112 « [iIZ*DIEEP
RARBET

8= 142 1M4"-DEEP
RABBET

9— SIAF.OA. HOLE
THROUGH

10— 20MM-OHA.
112" DEEP HOLE
11— T5MM-DHA &
| (2-DEEP HOLE
12— SE-OEEF &
38 NOTCH

ALl THREE LTS
ARE SIRALAR EXCEPT
FOR THE $I7E OF THE
DOORS AND LIPPER
SHELVES, AND THE
CUBEY- DRt AWER
ASSEMALY By LINT |

A

42 a1

SEE BORING
MGy FOR HOLE

| i Jz T—?-HJ" 1-114" RAD 3. 14" 118" RAL)

NOTCH AT
CEMTER

SEE

MHGHT TABLE
FOR ADDITIOMNAL
DRAWER DETAILY |

| 291090

[l

WALL UNIT 3
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1 Cut side panels to size, then lay out and
rout shelf dadoes in sides using Ya-In. stralght

bit and stralghtedge gulde.

Designed to be versatile and easy to
build, these three pieces are all based
on the same module. Each case has
the same overall dimensions and
requires the same construction tech-
niques. The differences lie in the sizes
of the display areas and the presence
or absence of small cubby drawers in
the upper section of each unit. By re-
arranging the details presented in
each case, vou can customize the cabi-
nets to suit your individual needs. In
the directions and materials list that
follow, we explain how to build unit
No. 1. The others are constructed the
same way except for the cubby draw-
ers and their support framework.

Construction details

Cut the case top and edge banding
slightly oversized, then rout the
spline groove on the front edge of the
top using a Vi-in. slotting cutter. Cut a
matching groove in the edge banding,
also using the slotting cutter. Then
cut stock for the splines from Y-in.-
thick plywood or hardboard. Be sure
that the spline stock is thick enough to
yield a snug fit.

£ Oncase No, 1, lay out and rout additional
dadoes to house the cubby drawer assembily.
Use a stralghtedge to gulde the router.

Next, apply glue to gpline groove,
:-:L)iine and mating edges, and clamp
the edge banding to the case top.
When the glue has set, use the 1%-in.-
rad. rounding-over bit to rout the pro-
file on the edge banding. Use the table
saw to rip and crosscut each top to
finished dimension.

Next, cut the case =ides to size, and
using the corner template from the
platform-bed project, rout the corner
profile on each side. Use a Y%-in,
straight bit with a pilot bearing. Then
lay out the notch for the toe space in
each gide and use a jigzaw or band saw
to make the cutout,

Using the router with %-in. or
¥-in. straight bit and an edge guide,
cut the rabbet for the case back on
each case side.

Be sure to stop the rabbet ¥ in. shy
of the top edge and use a sharp chisel
to square the end of the cut. Use the
game router setup to cut the rabbet on
the back edge of caze top.

Now cut and attach the wall cleat to
the back edge of the case top using
glue and clamps. When this assembly
is dry, cut stock for the upper case

-

8 Cut fixed shelves, bottoms and partitions
[where required] to size. Then cut notches in
fromt corners to size shown on drawing.

doorstop, and screw it to the under-
side of the edge banding.

Using the drawing as a guide, lay
out the dadoes on each case side. Note
that all the dadoes, except those for
the case bottom, are stopped short of
the case front. Cut these dadoes using
arouter with a %-in. straight bit and a
straightedge guide. When all the
dadoes are cut, use a sharp chisel to
gquare the ends of the stopped
dadoes. Finish routing the sides by
cutting the spline grooves for the
side-to-top joint. Use a Ya-in. straight
bit and a straightedge guide. Note
that these grooves are stopped 1% in.
short of the case front.

Cut the shelves and cubby drawer
assembly parts to size, Then using a
table saw, band saw or jigsaw, cut the
required notches in the front corners
of the shelves and partition.

Finally, lay out and rout the dadoes
in the shelves for the cubby drawer
assembly,

Assembl
Glue and clamp the cubby drawer
assembly together and set it aside to

Key No. Size and descriplion (use)

1% x Bl x ﬂzn;lm:l.; el banely
Fix 164 x 32" ~ (Lop)
Fix 18 x T8 MDF (side)
% x 4 x 41" MDF (toehoard)
Vi x B0 x TP hardboard (back)
¥ x 162 33V MDF (hottom)
¥ix 1T x 338" MDF (divider shell)
¥ x 16%x 334" MDF (fixed shelf)
Vox 190 x 39 MDF (adjustable shall
for Uindt 1 ondy; for Units 2 and 3 the
shelves measure ¥ x 167 x 529"
MINF.)
1 x Ve x 157 hardbamrd (apiline)
Vix 1 x 384" hardboard (spline)
Mxd ﬁ‘f '-E';Flullrfr:ﬁ“ll'l
¥ex 16 x MW MDF (doors for [Tnits
1 q.nr]:i:ﬁu-llnitx the doors measure ¥ix
16% x 260" MDF.)
Yux 1% x 21 MDF (doorstop)
Y x 4 x 31 Baltic Birch plywood
(drmwer front)
Ve x TV x 3117 Baltie Birch plywood
{drawer front)
Ve x 3% x 21" Baltie Birch plywood
{drawer back)
Vex 7 % 31" Baltic Birch plywood
{drawer back)
Ve x 4 x 16" Baltic Birch plywood
(drawer side)

=ECmmormss
P e i e i e b

CEas
e

EE2E =
= K K K " o—

MATERIALS LIST — WALL UNITSt

P2 4 MaxT%x 16 Baltic Birch plywood
(drawer side)

Q 4 Vax 16V x 317 birch plywomd
(drmwer battom)

Rl 2 Mxd%x3% MDF (drawer face)

B2 2 Vix#x32% MDF (doower face)

S1* B drawer lront sdjuster No. DS

* B gray nylon wire No. HC

Lr* 4 pr. Accuride 16° full-extension drawer
shides No, [T

V* 4 WOedin stes] forndture glide No, C1722

W ¥ benadls, a8 reqd.

X* 4 self-sticking plastic door cushions
Mo, [HEiTH

Yo 2 95" sel-closing hinge No, 9615

{right door, Unit 1 only)

Zv 2 17 seli-closing hinge Mo, D9EL, with
inset plate NIMHER chiwsran Uil
1 and both doors on Lnits 2 and 3)

AA® B adjustable shell pn No. D915

BE 3§ 14" No Efhserew

CC W No. 5rh screws, as reqd,

DD ?"4 xfax ]S"T-‘ MEFI :
peniler tion Unit | ondy)
EE 2 %Wxeh i‘ﬂw MDF n.'l‘\-
{mide ithon Linit 1 only)
FF 2 wx3%xfMDFP

{pmrtition cip Linit §only)

GG 1
HH

¥ox 130 x 33 MDF

{upper fixed shelf Unit 1 onlyi

¥ x 500 x 121" MDF

feul ':ilrlwer H‘anl Unit 1only)

12 x 5", x 139" Baltic Birch

{eubhy lil'l'A'!l' side Unit 1

Uy x B7e x 129" Bnltie Birch plywond
fcubby drawer back Unit 1 only)

L x 18V x 13" bireh pl
Embb}'i?ﬂwer bottom Unit 1 only)

Il
A
KK

W K & P

Misc.: glue, 121k, Z20- snd 320-grit sandpaper,
E::ﬂ:mmd. s, mineral l[lrﬂ.s. wix, paint

o-Ko Interior Enamel Undercoat primer and
Bar-(x Flagstone No. 1M51D Gloss Ennmel,
manufpctured by Devor & Raynolds Co., Box
Ti00, Lowisville, KY 40207,

 The abbreviation MDF that appears in this
{ist stands for medium-density ﬁ-.li:lm'bmrd

* Available from The Wosdworkers' Store,
21801 Indusirial Blvd., Rogers, MN GhilT4,
send 31 for catalog, (Parta numbers sharwn mre
stock numbers for The Woodworkers' Store. )

** Manifactired by Forms & Surfaces, Box
5215, Sanla Barbara, CA 83108, | Available
through hardware supply outlets. )
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dry. Then cut all the splines to proper
length. To assemble the case, begin
by laying one side on the bench with
the inside surface facing up. Apply
the glue to all dadoes and spline
grooves, shelf ends and splines. In-
sert the shelves and top assembly into
the side. Then apply glue to dadoes in
the opposite side and place it over the
existing assembly. Clamp the entire
case together, using cauls under the
clamp jaws to evenly distribute the
gressu re. Check the case for square
y comparing opposite diagonal meas-
urements, and readjust the clamps if
necessary.
Cut the toeboards for the toe spaces
to size, then glue and clamp in place.
Next, cut the case back to size from

4 Preassemble cubby drawer unit for case
No. 1 using glue and clamps. Check for

square and readjust clamps If necessary.

¥ Construct |lg—as shown on

boring door-hinge piiot holes, Properly posl-
tlon jig on case sides and bore holes.

-

10 Hang cabinet doors by sliding hinge
into mounting plate on case side. Tighten
hinge screws, then close door and check fit.

Ya-in.-thick hardboard. Set the back
aside. It will be installed after the fin-
ishing process is complete.

Then, lay out the position of the ad-
justable-shelf holes inside each case.
By making a template from a piece of
serap plywood or MDF, you ean sim-
plify this process. Simply bore a
series of Yi-in.-dia. holes 2 in. on cen-
ter, along the length of the template.
Clamp the template in the proper po-
sition, then bore the pin holes right
through the template into the side.
Cut the adjustable shelves to size and
set aside for finishing.

Doors
Cut stock to size for the cabinet doors,
then, using a 35-mm bit, bore the

- P a

5 Glue and clamp wall cleat and edge band-
ing to top panel. Rout profile on edge band-
ing and attach doorstop to bottom edge.

B Temporarily attach hinge-mounting
plates to case sides. They will be removed lat-
er to make the finishing process easler,

11 To obtaln proper fit, turn adjusting
SCcrews as required. Screws can move door in
and out, up and down, and side to side.

hinge holes in the doors. (These bits
are available from mail-order hard-
ware and tool suppliers.) It's a good
idea to clamp a fence to the drill press
table, =0 you can easily locate the
holes a uniform distance from the door
edges. When the holes are bored,
mount the hinges using the specified
screws, We used self-closing hinges
on the doors to eliminate the need for
door catches., We also specified 95°
hinges on the right door of unit No. 1
to prevent the door from swinging
into the wardrobe, If vou aren't build-
ing the wardrobe, or placing it adja-
cent to the wall units, use wider
gwinging 1767 hinges throughout.
Using the drawing as a guide, fabri-
cate a template for boring the mount-

& Glue and clamp case parts together. Then
bore adjustable-shelf pin holes In sides. Use
prebored pattern |lg for accuracy.

a |
9 Carefully locate hinge positions on back
of doors, then bore hinge-mounting hole,
Push hinge Into hole and attach with screws.

12 Cut drawer parts to size, then using
dado blades in table saw, cut dadoes In sides
toreceive drawer fronts and backs.

112
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WOODWORKING GUIDE

ing plate holes and the case sides.
Align this template as shown on the
drawing, then bore the holes and
mount the plates. Keep in mind that
we used Blum hinges for this project.
While there are many other suppliers
of European-style hardware, we find
that these hinges are easy to install,
easy to adjust and they hold up well |
over time, If you choose other hinges,
the hinge locations may be different. |
Hang the doors on the cases by slid-
ing the hinges onto the plates and
tightening the mounting screws, Ad-
just the doors, then lay out and bore
clearance holes for the door pulls.

Drawers

Cut the parts for the cubby drawers

to size. Then use the template, shown

in the drawing, to trace the finger-

vull cutouts on the drawer fronts, |
ake the cutouts with a jigsaw, then

sand the edge smooth.

Use the dado blades on the table
saw to make the required dado and
rabbet cuts in drawer parts, then cut
drawer bottoms to size. Assemble the
drawers with glue and brads and
check for square. Slide the drawer
bottoms in place and fasten with
screws to the bottom edge of the
drawer back. Sand the drawers thor-
oughly. Keep in mind that these two
drawers will be finished entirely with

| 98 Cut rabbets in ends of drawer fronts us-
Ing Ys-In.-wide dado blade In table saw. Be
sure to keep board tight to fence.

/),51.

e
e

14 Readjust table saw fence and cut Va-in.
groove in drawer sides, fronts and backs to
recelve drawer bottom panel.
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SHOUT.

Open a bottle of Phillips 66 TropArtic Motor Qlil, and
you could win a vacation to Florida. ..or a brand new Chevy |
Blazer. .. or thousands of other fabulous prizes! It's the all
new “Twist & Win" game, in specially marked classic -~
gold bottles of TropArtic. The premium gualiry, —n
all-season motor oil for maximum engine protection. ':‘1

And if all that winning isn't enough, now send ¥
for $3.60 back om a 12-guart case of TropArtic! Look
& for coupons wherever you buy motor oil, or
(66)

your local Phillips 66 retailer. Rebate ends
Mo purrhasr mecessary Riles souilable il it ipetive iesiiben. Void o heie praliilssed. BRIUMLECT Dl i o8 0y

November 30, 1988. Long live your car.

113




SJII’E lI'ONE | B4

Assemble this MAGNATRAC, Bulldazer KIT !
Thousands sold for excavating, gardening, log-
ging, landscaping. Work for others for CASHI
® CATALOG—Kit construetion Ruses... $1.00
® KIT ASSEMBLY MANUAL—See Kit compo-
nants & full assembly details.................87.00
STRUCK-KIT=Box 307 = Dq:t. PM118
Cadarburg, Winconsin 53012

i Badge A Minit

Yies, of % nealy ot by making
and sefmg brght. coiortyl Badge
- il metinny Buioons o !
ERTVET PRy T |
Vi markaty, mony
anywherr péogen ©
Ty e fasd a0 sty 1o ks

waTh Hacge-a-Minid and

(LT et o

Send for & FREE Full ooio

cating and msa hode. or

send for § Starier Kil. ohly

529 85 plus 51 TS shupping L=
IR rescems = $187 @n)

BADGE &-Mish, Degrl P 1158

8 Norih Mk g Gos 00 | aGete. 0 §1307, Pore {05 2042000

BUILD YOUR OWN
ROCKET MOTORS!

I * 40 POUNDS THRUST!
* FIFTY CENTS EACH!
" BULD A DOZEN IN AN EVENING!
| | m_-u-u-ﬁnu o
Send 8200 o
. mw 1

THE TELEFLITE CORPORATION.
5., Marena Valiey, Calll, §7087-0970

TOURSELF rwe wuwrull you I'--_.

L] -
WA, AT HCRAE » B0 N OGS
PR DIETAILS BEND §2 5 TO Y 5
]
PATIOMNAL A :b "
LA
CLOCKMAKERS -t
Q INSTITUTE
e s LTI e YTDA e

the enamel paint. The other drawers
receive a natural finish. Only the
drawer faces will be painted.

Next, cut the parts for the bottom
case drawers from Ye-in.-thick Baltic
Birch plywood. Use dado blades in a
table saw to cut the groove for the
drawer bottom in the drawer sides
and fronts. Then, readjust the saw to
cut the dadoes for drawer fronts and
backs in the sides, and to eut the rab-
bets on the ends of the drawer fronts,
Cut the drawer bottoms to size froma
gheet of Yi-in.-thick birch plywood.

Assemble the drawers using glue
and brads. Fasten the bottoms Lo
drawer backs using screws. Mount
the drawer slides in place following
the manufacturer's instructions.

Next, cut the drawer faces to size.
Clamp each drawer face to its respec-
tive drawer box. Then bore pilot holes
through the drawer front into the face
to mark the position of the drawer
front adjusters. Remove the face and
number it for easy reassembly later,
Bore the holes for the drawer front
adjuster in the back of the drawer face
then tap the adjusters into place. Lay
out and bore the holes for the drawer

lls, being sure to countersink these

oles on the back side of the drawer
face so the serew heads won't project
above the surface. Attach the pulls,
then reattach the drawer faces and in-

15 Cut bottom panels to size, then assem-
ble drawer parts with glue and brads. Slide
bottoms into place and attach with screws.

START YOUR OWN SHOP

EELFTTﬁUGﬂT Campiebe Neon Course, lmrhmnl- |

" len, wilh pholos and disgrama Ev-
§ erything youw need Io know
whate Lo gol wholenale maleriais;
d how to garn 'nllr u.-u learm, e,
Ppd, S40.9 Wrile
lor detaily | lllﬂhﬂlrl

oreley Mablication
116 lerlrlfﬂl I:m SE Calgary, l:mdi T2C0B8 |

72 PAGE CATALOG
53.00 REFUNDABLE 48
Lurgest Seiection W

m KART WORLD 101 1
108 Mherrior Ave . Paineduiile Ohig m

17 Remove face and bore adjuster hales in
back sides. Tap adjusters Into place, then at-
tach face to front Lusing adjuster screws,

and the cases are complete.

stall the drawers in the case. Adjust
the slides, if necessary, for smooth op-
eration, then adjust the drawer faces
to yield uniform spacing around each.

Remove all doors, drawers and
hardware, then separate the drawer
faces from drawers. Ifthe casesare to
be used in a side-by-side configura-
tion, temporarily clamp the cases to-
gether and bore "jg-in. holes for the
connecting screws. While the exact
location of these holes is not impor-
tant, it's best if they are placed within
the upper and lower cabinet enclo-
sures so they won't be visible when
the doors and drawers are closed.

The lower drawers on these units
are finished with a clear polyurethane
varnish. Thin the first coat 25 percent
with mineral spirits, let dry overnight
and gand lightly—with 220-grit

r—before applying a second coat
fuI strength. If \:ﬁeslred a third coat
can also be applied after ov ernight
drying and light sanding. For diree-
tions on how to apply the enamel fin-
ishtothe rest uftEe unit, see page 120
of the wardrobe story.

When the finish has dried, reattach
the drawer faces and install the case
back. Remount all hardware, hang
the doors and slide the drawers in
place. Make any final adjustments for
proper door and drawer alignment
™

16 Cut drawer faces to size and clamp to
drawer fronts. Bore pllot holes through front
Into face to locate drawer ad|usters.

18 Mount drawer slides on drawer and
case, install drawer and check fit. Loosen
screws to adjust drawer face and retighten.
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Home Plate Joiner

NCE FOUND only in profes-
sional cabinetmaking shops,
plate joiners are now becoming popu-
lar in home workshops, Plate joiners,
alzo known as biscuit joiners, provide
g quick, easy way to assemble many
basic wood joints. Specifically: butt,
edge-to-edge and miter joints. Use a
plate joiner to join solid wood, ply-
wood and particleboard,
Porter-Cable offers the first Amer-
ican-made plate joiner (model No.

Bottomside-view of plate jolner shows car-
bide-tipped blade and adjustable fence.
Knuried knob at left controls depth of cut.

TOOLS FOR SALE

New tools and accessories for today’s woodworkers.

5560). Unlike other plate joiners, the
Porter-Cable unit has a vertically
mounted motor and a rear handle with
a trigeer switch. Also, the No. 556 is
belt-driven, not gear-driven, so that
it’s quieter than other joiners. A 2-
position, adjustable fence allows you
to assemble square (90°) and miter
(457) joints.

A H-amp motor drives a 4-in.-dia.,
B-tooth, carbide-tipped blade at 8000
rpm. Push the tool into the mating
waorkpiece edges to cut semicircular
slots that accept a football-shaped
gpline, called a biseuit. The biscuits

POPULAR MECHANICS ® NCWEMBER 1988
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are made of compressed beech and
come in three sizes: No., 0 (%% x 1%
in.): No. 10 (% x 2Win.): No. 20 (1 x
2%in.).

When the biscuits are glued in
place, they swell and lock tight in the
slots. A bag of 1000 biscuits cost about
$30. Be sure to store biscuits ina dry,
sealed container to prevent them
from absorbing moisture and swelling

[
Speedy Sander

F YOU THINK that all belt sand-

ers are alike, then check out the
new Ryobi eleetronic belt sander
{model No. BE-321). The 3 x 21-in.
sander has several unique features
designed to increase sanding efficien-
cy and overall performance.

First, a variable-speed control
knob allows you to select the appro-
priate belt speed for the material be-
ing sanded. The knob has six settings
that range from 755 sfpm to 1148 sfpm

WOODWORKING GUIDE

prematurely. The Porter-Cable plate
joiner costs about 3270 at hardware
stores and through mail-order tool
firms.

For more information, contact Por-
ter-Cable, Box 2468, Jackson, TN
38302,

Use jolner to cut semicincular siots in mating
edges of workpleces. Then, glue biscults in
siots and glue two mating parts together,

(surface feet per minute). The tool's
slim, in-line design permits flush
sanding and it maneuvers easily in
tight spots. The unit has a sawdust
vacuum system and comes complete
with a dust eollection bag. Other fea-
tures include a 5.4-amp motor, belt-
release lever for quick belt changes,
belt-tracking adjustment knob, and a
total weight under 8 pounds.

Ryobi offers three useful accesso-
ries that are worth mentioning. A
snap-on sanding plate lets you prese-
lect the amount of stock the sander
will remove. This is especially handy

|

IR

Spin-To-See

Storage System

| [HERE'S A CLEVER, new small-
parts storage idea. Called Stor-

Master, it consists of a wall-mounted,

rotating octagonal drum that holds 32

clear, unbreakable containers. To

find a desired item, simply rotate the

drum and then, with a twist of the

wrist, remove the container. The ma-

jor advantages of this system is that it

1é

Variable-speed, electronic belt sander |3 shown with sanding plate installed. The plate con-
trols the amount of stock the sander will remove to prevent sanding too deep.

when sanding thin veneers. A pair of
specially designed C-clamps are of-
fered for securing the sander upside
down to a workbench for use as a sta-
tionary tool. Finally, an adjustable
bevel plate is available for use as a
sharpening/grinding jig.

The sander costs about $244. For
details, contact Ryobi, 1433 Hamilton
Plwy., [tasea, IL 60143,

Flat-top design allows sander to be inverted
for use a3 a statlonary bench sander. The two
C-clamps are sold as optional accessories.

Adjustable bevel plate bolts to sander. Lise it
to grind and sharpen chisels and knives.
Also, to sand bevels on small wood parts.

takes up very little space and there
are no lids to lose—the containers
serew right into the drum. The drum,
held by a steel bracket, can be in-
stalled horizontally or vertically.

Stor-Master costs $28.95 postpaid
from U-Neek Products, Box 8246,
Cherry Hill, NJ 08002, Or, eall toll-
free (B00) 228-6335. New Jersey resi-
dents, include 6-percent sales tax.
Rotating drum holds 32 clear storage Jars.
Drum Is 11 In. long and can be mounted on
wall or under a workbench or cabinet.
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Sawdust Sentinel

EALING WITH SAWDUST is a

necessary, if not enjoyable, part
of woodworking. And while collecting
sawdust may never be fun, Shop-
smith's new DC3300 dust-collection
gystem can make it easier. The high-
powered system uses a Y=-hp motor to
create an airflow of 330 efm—three
times the capacity of standard shop
Vacuums.

Inside the collector, heavier dust
particles and wood chips fall down
into a clear, 30-gallon, disposable
plastic bag while superfine particles
and wood dust are trapped in the up-
per polyester/felt filter hood.

Tﬁz vacuum can be used with a hose
and wand for floor cleaning or it can be
attached directly to three different
woodworking machines at the same
time. Run the vacuum without any
hoses or hookups and it acts as a con-
tinuous shop air cleaner. The DC3300
system costs $449 and comes com-

Large wood chips and debrls fall Into a clear
plastic bag. Upper filter hood traps superfine
wood dust. Unit weighs about 75 pounds.

plete with two 8-ft. hoses, two 20-in.
extension wands, two attachments,
two inlet-plug assemblies, a reducer
and six clear collection bags. For de-
tails, contact Shopsmith, 3931 Image
Dr., Dayton, OH 45414.

! . 5 N is, e ce M. . |

Power Station

TEEEMS THAT aworkshop never

has enough storage space or electri-
cal outlets. Well, now you can gain
both with the Power Shelf from Ver-
mant American, Box 340, Lincolnton,
NC 28093,

The wall-hung unit provides two
shelves for storing portable power
tools and hand tools, and six electrical
outlets,

The Power Shelf is especially handy
for recharging cordless power tools,
flashlights and vacuums.

The 10 * 12-in.-high x 24-in.-long
metal unit also features a large hook
for hanging extension cords and a cir-
cuit breaker with reset button to pre-

vent the possibility of overloads,

The UL-approved Power Shelf
costs about §40 at hardware stores
and home centers,

Wall-hung shelf provides a place to park and
plug In power tooils. The electrical outlet
strip will accommodate up to six tools.

Six Shooter

OW HERE'S A terrific idea: a
portable drill attachment that
lets you bore serewholes and then
drive the screws without fussing with
a chuck key to change bits.
Dial-A-Drill consists of a rotating

B
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cylinder that houses four drill
bits—%4s-, Y-, ¥4~y Ya-in.-dia.—and
two serewdriver bits—slotted and
No. 2 Phillips.

To use, simply chuck the attach-
ment in an electric drill, push the cyl-
inder forward and rotate it to align
the desired bit with the exit port.
Then, pull back on the cylinder to ex-

se the bit and vou're ready to go.

ial-A-Drill costs $21.95 postpaid
from Tekna-Tool, Box 216, 450 East
1000 N., North Salt Lake,
UT 84054,

Drill accessory houses four
drill bits and two screwdriver bits.

Copy-Cat Woodtuming

Lathe duplicator turns exact replicas quickly,
easily. Here It's shown following a flat tem-
plate as the cutter slides on the worktable.

HOPSMITH recently introduced

a lathe duplicator that's designed
for use with its Mark V (models 500
and 510), Mark 1] and Mark VII
woodworking machines. The easy-to-
use duplicator allows even novice
woodturners to turn exact duplicates
of an original turning or template.

The duplicator ($349) features a

unique free-floating cutter assembl
that slides on a flat worktable. This al-
lows you to work the cutter freehand.
A small, nylon wheel, that is aligned
with the carbide cutter, follows the
shape of the original turning or tem-
plate to produce an exact replica.
Contact Shopsmith, 3931 Image Dr.,
Dayton, OH 45414.

PowerTo Go
ANASONIC, new to
the power-tool indus-

try, recently introduced a

cordless drill/screwdriver

that has several conve-
nient features. The %-in.,
reversible, wvariable-
speed drill (model No.

Y-H71B) has two speeds.
Low speed operates up to
350 rpm, high speed from 150
to 1000 rpm. A 5-stage cluteh lets you
choose the correct torque for driving
screws. An electric brake stops the
chuek immediately after releasing the
trigger.

The drill also features a keyless
chuck—no chuck key to fuss with or
lose. Simply hand tighten the chuck to
secure the bit.

Powered by a 1-hour-rechargeable,
9.6-volt, nickel cadmium battery, it
comes with a plug-in charger for
about £240. Contact Panasonie, Pow-
er Tool Dept., 425 E, Algonquin Rd.,
Arlington Heights, IL 60005, 2]
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EVERYTHING
INITS PLACE

A separate wardrobe for
increasing your closet space.

BY NEAL BARRETT

HILE THIS wardrobe

was designed as a com-

panion piece to the wall

units deseribed in the
previous story, it can also stand on its
own as a source of additional storage
space in almost any contemporary en-
vironment. By increasing the cabinet
depth, we created enough space for
hanging clothes which should relieve
some pressure on your crowded bed-
room closets. We also incorporated a
combination of open shelves and cub-
by drawers for keeping smaller items
organized. If you would prefer to have
more room for hanging clothes, or
fewer drawers and more open
shelves, simply study the plans to un-
derstand the basic building tech-
niques, then change the dimenzions to
suit your individual needs.

Construction detalls
Begin bﬁ cutting the panel for the case
top slightly oversized in both length

use a 1¥i-in. rounding-over bit to rout
the top corner of the edge banding.

Next, rip and crosscut the case top
and sides to finished dimension. Then,
use the radius template made for the
platform bed to guide the routerin
shaping the upper corners of case
sides, Clamp the sides over the tem-
plate with the edges flush and use %-
in. straight bit to trace the template.
Lay out the toe-space noteh and use a
jigsaw or band saw to make the cut-
outs.

Dadoes and rabbets
Use the router with Y4-in. straight bit
and edge guide to cut the grooves in
the case sides for joining them to the
top. Note that these grooves are
stopped 1% in. short of the front edge
of the sides. Then, using a Yi-in. slot-
ting cutter, cut the matching spline
grooves in edges of the case top.
Using a Y- or %-in. straight bit and
edge guide, rout the rabbets in the

and width, and cut the %; poplar edge srod e case top and sides to receive the case
banding to length. Use a Yi-in. slot- EL joined ‘,::,1“ mﬂn“m back. Note that the rabbet in case
ting cutter and router tocut the spline by means of asimple filler strip. sides is stopped ¥ in. shy of the top

grooves in the mating edges of the top

panel and the edge banding. Cut stock for the spline
from Yi-in.-thick hardboard or plywood. Then, apply
glue to the spline, groove and mating edges, and
clamp all parts together. After the glue has dried,

Color photo: | R Rost

Black-and-white 1 el Bamert
Technical art: E e Thomipson
Styling: G Herrick
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edge. Use a sharp chisel to square the
ends of these stopped cuts. Next, lay out the dadoes
for case bottom and top shelf in the sides, and use a
¥i-in. straight bit to rout the dadoes. Be suretouse a
straightedge to puide the cut, Again use a sharp chis-
el to square the ends of stopped dadoes.

Cut the bottom and top shelf to size, then lay out
and cut the notches at the front corners of both
pieces. Then, lay out the dadoes in the bottom and
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top shelf for the false side and center
partition. Rout these stopped dadoes
using a %s-in. straight bit. Cut the par-
tition, false side and facing strip to
size, then glue and clamp the strip to
the false side.

After the glue dries, lay out the da-
does in the partition and false side,
and, using a straightedge guide, rout
the dadoes. Square all stopped dado
ends with a sharp chise].

Assembl

Next, cut the short shelves to size and
again, using either a band saw or jig-
saw, cut notches in front corners.
Then glue and clamp together the
false side, partition and shelves, Use
a clamp over each shelf joint to make
gure that all joints are brought tight.
Then check for square.

Continue assembly by gluing and
clamping the bottom and top shelf to
the false side and partition. Use cauls
across the joints to evenly distribute
the clamping pressure. Finally, glue
and clamp the case sides to the exist-
ing assembly. When glue dries, cut
and install the toeboard at the bottom
of the case. Then, cut the case back to
size but do not attach it yet. Also, lo-
cate and temporarily install the closet
%le sockets as shown in the drawing.

en cut and install the closet pole.

Next, cut the doors to finished size,
and using a 35-mm bit, bore hinge-

1 Cut case partitions to size. then lay out
shelf locatlons on both. Use router and
straightedge gulde to cut shelf dadoes.

& Cut shelves to size and notch corners.

Then begin assembly by gluing shelves into
dadoes cut In both Interiar partitions.

mounting holes on back side of doors.
Then, temporarily mount the hinges
on the doors. By using three self-clos-
ing and two free-swinging hinges on
each door, you won't need door
catches, Also keep in mind that if you
want to position this wardrobe next to
the wall units—like we did—you must
install 95° hinges on the door that
swings against the wall units. These
hinges will prevent the wardrobe
door from hitting the wall units,

Next, lay out the center location of
hinge-mounting plates on case sides.
Use the template shown in the wall
units drawing to bore these holes. At-
tach the mounting plates, then hang
the doors on the cabinet, and check for
proper fit. Adjust the doors, using the
gerews on the hinges and muuntinF
plates, for uniform margins on all
edges, Bore the holes for door pulls at
this time.

Drawers
Cut the drawer fronts to size. Then
lay out the finger-pull cutout on a
piece of serap MDF and use a jigsaw
to make the cut. Sand the profile
smooth, then use this template to
trace the cutout onto each of the
drawer fronts. Cut each and sand
smaooth.

Next, cut the drawer sides, backs
and bottoms to size, Use dado blades
in a table saw to cut the rabbets on the

2 Using a sharp chisel, carefully square ends
of all stopped shell dadoes. Then cut the case
bottom and top shelf to skre.

! BRST
§ Quickly cdamp assembly together
glue starts to dry. Be sure to check for square
and readjust clamps If necessary.

beforne

ends of the drawer fronts and to cut
the dadoes in sides for the drawer
backs. Then cut the grooves for draw-
er bottoms in fronts and sides, and
sand all drawer surfaces smooth. As-
gemble the drawers with glue and
brads, as shown.

Ta prepare for finishing, remove
the drawers, doors and all hardware
from the ease. Sand all surfaces with
120- followed by 220-grit sandpaper.
Dust off thoroughly and wipe clean
with a tack cloth,

Finishing

In choosing a finigh for these pieces,
we had to balance our desire for a
high-gloss look with the relative tox-
ivity of many gloss finishes. While the
toughest and glossiest finishes are ei-
ther epoxies or polyurethane enam-
els, these materials yield fumes which
are best left to an industrial, not a
home environment. We did, however,
find a gloss enamel that is safe for
home use. It is Devoe Paint’s Bar-Ox
Alkyd Quick Dry Gloss Enamel. This
is a full-gloss enamel that dries so rap-
idly that we found dust contamina-
tion—a problem with gloss finishes
—was no problem at all.

This finieh can be applied by either
brush or spray. The best results will
come from spray application. A unit
such as the Wagner Power Painter
will yvield excellent results. But in our

3 Agaln using a router and straightedge
gulde, cut dadoes In case bottom and top
shelf to house the case partitions.

& Glue and clamp top shell and case bottom
to partition assembly. Use cauls under clamp
Jawrs to distribute elamplng pressure,

120
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A 1=114*
I ur—r-T‘_m

B-ule

1= WE-DEEP x 34" DADOVGROOVE
2= 1% x 117"-DEEF GROOVE

§= | x WB"-DEEF GROOVE

= 1% & 1IZ"-DEEP RABBET

§— [ /% u |4~DEEF GROOVE

&— V4°-DEEP x 112" DADO

F— 1I7"-DEEP & 117" RABBET

B—S532"-DIA. HOLE THROLUIGH
o— FSMM-DIA 2 112°-DEEF HOLE DRALER
10— AE"-0DEEF x 34" NOTCH CUTOUT

MATERIALS LIST—WARDROBE*®

it Vox 1 x 314" hardboand ispline) FE 1 NxPax@MDE (toeboerd)

1 .
: GO 1 Yex 3% x 4" hardbiard (spcier)

2 2 Wxax R Wiy

e ainlﬂﬂﬁ%ﬂﬁ‘ﬂ" HH 1 Vix4x4 hardboard (spacer)

T 1 Pl cliset pole sochets I 4 1 I‘Hn gm-mw

U1* 4 176" sellclosing hinge No. DG, with Mise.: glue, 120-, 220 and S20-prit nml[mp-!r.
et pilate '\ulﬁmmmmmmnm il spirits, wax, paint (De-Vo-Ko Interor

e 3 ‘.E-"ull'r!mm hinge No. DE61G Enamel Undercoat m'-‘fml“*-"“xm
|l|.'ﬂ.4'.|l:H-lrIH"It_l-h stone Moo IM51D Gloss Enamel, manufuc-

Vi* 2 17 froe swing h Mo, TSR, with Lured hﬁ_““““"‘ & “"1""“"!"1“":” Hox THOO,
inset plate No, TR rnﬁrhmruniy Lowinville, RBY 40307
VE* 2 BE fres swing hinge No il

et door unty ) T The abbreviation MINF that appowrs in this
W 4 selfsticking plastic door cushions lint. atiersds fir mesdium-dersity Hsrbearnd,

Mo, DuGTs |
X= T ¥ lom wire pull No, HC160 * Avadlable from The Wooldworkers' Store, |
B R e oliie Mo Cl7zz 21801 Industrial Blyil, Rogers, MN 65374;
F 3 1% No, Bfheerew winil §1 For cntabog, (Parts numbaers shown are
AA %" No. 5rh screws, as reapd #sock manibers for The Woodworkers" Store. )

BE ¥ brala, as

CC 1 xZx T poplar (post)
OO 1 1¥x 3 T8 poplar (pest)
EE 1 %xdx# MDF (toeboard)

** Manufuctured by Forms & Surfaces, Box
H21h, Santa Bairbera, CA 93108, (Available
threneh hardware supply outlots. )
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Free Charging/Carrying Case
Frea 230 Router

Attachmaent

L
.

Frea 226 Flex Shal Altachment

AND GET THESE

FOR THE NEW YEAR.

We've found a great way to have Christmas twice open it up and find a coupon for another gift.
First, put the worlds most versatile power tools With the 39508P Moto-Tool choose be-
on your gift list. The Dremel Moto-Tool? or its tween a free Router Attachment for special cuts
cordless sidekick the Freewheeler® and edges, or the Flex-Shaft, a " extender for
Both can be used with many bits and aceessories delicate work and hard to reach areas.
that give vou a different tool with each change. The 850SP Freewheeler comes with a coupon
It's like getting a saw, a sander, a wood carver, a good for a Charging/Larry ing Case, the perfect
polisher, 4 grinder, or a drill, all in one. item for taking your Freewheeler and accessories with
With all this versatility you'll have a hard time find vou, or for keeping your tool charged during storage.
ing a job these tools can't do. So this vear ask for the Dremel Moto Tool

or Freewheeler, Tools powerful enough to make

*®
Ilp to 527.00 of E!‘h‘ﬂ‘l—FREE- Christmas come twice

Then when you get your Moto-Tool or Freewheeler "Wikh parchinse of &

DREMEL

G@tSthe]Ob done m b}fblt 5 Dremel 1088

T WiE ¥ O
wetully marked MS0SE und KEOSP only



WORLD’S SMALLEST
WEATHER STATION

= §
—

THE AMAZING WEATHER COMPUTER THAT
FOU CAN HOLD IN THE PALM OF YOUR HAND.

DGITAR's mew TWER-3 Micro Weather Station includes
i computer, precision wind vane and speed sensor wilk
mounling hardware, and 40 feel of cable. For oaly
§159.95. With the oplional, sutematic-emptying RG-2
Rain Collector (549,95) you can sven mosiier rainfall!

- WIND SFEED » RAINFALL (Oiptional)
= WIND DIRECTION = TIME 0OF DAY

= WIND CHILL = ALUTO STAN

» WIND GUST RECORI = METRI / STANDARD
= TEMPERATURE w NICAD REAIY

w ILOW TEMP RECTRD & INE YEAR WARRANTY
MAGNAPHASE INDUSTRIES, INC.
- 150 FIKE STREET N.W.
MATE N USA  mme, W o
CROERS ONLY: 8003231502
IHFORMATION: 206 TAS-NIT FAN: Mu-TALSRM

ENLARGE or REDUGE

Project Designs, Pictures

Enlarge o over In‘nmnf.l Accuraiely, Easily
raguce Io less than _—
1./108h ol I

origenal size -

AT & VISA

Wilh 1the Panlo-
gragh. even wilhout
arawing talent, you
can copy wnlimmiled

8 L}f’.}l |
ideas Tor designs I_u ‘
rhal can e used in

any project you work on. Eassly

copy dessgns. lefienng and pic-

tureés from NeEwSDADErs, Majs-

rings, books, phobus, eic. Jus! place the poant on the mage
you wish io anlarge or reduce. Than follow tha kines as (ha
pencil and automalically reproduces the Sulling i axact
proporbions B0 the desined Size dirgclly on yoyd work Sur

lace. Easy o lplow smstructions included. (Send $5.98 plus
5.95 shippeng. 30 day money back guaramse]

NORTOM, Depl. 373, Box 2012, New Aochelle, NY 10802

Enlarge Project Designs
Craft Projector is Simple! Fast! Accurate!

Projects on to: Drawing, Graph & Tracing Paper, Wood,
S— (Other Surfaces.

P

Easily irace the
chmpl propscued pactre

Pictur % ba sniarged o [
placed ai wmage npening
#l bufiom of progcier |"

Adjustable lans enlar fractions up 1o 27y timas Tor

1he size you wiah! E‘.a%‘;lfrrnmm Iduupfn-r craft designs.

Enlarge Mﬂ“"' designg, pg;mt;‘:dml |||-|1|1 landscapes,
'H. sl designs on ne in

IIMI" colors, Doas not :.Iwnln'l.“-'ll'h'ﬂ Simple muc

ﬂm UII'-I household mﬂ and B0 wall bulb. Send

£16.95 plus §2.95 shipping. 30 day money back guaranies

Morton, Dept. GT-221 Box 2012, New Flochells, NLY. 10802

WOODWORKING GUIDE

case, a conventional spray system
was available, It is extremely impor-
tant when applying this, or any, sol-
vent-based finish, that a proper
respirator be worn and a fan used to
exhaust fumes to the outside,

Begin the finishing process by
priming all surfaces with the enamel
undercoat. One coat of primer is suffi-
cient on the flat surfaces, while two
coats are necessary on the panel
edges. Sand lightly with 320-grit
open-coat sandpaper between coats
and dust off thoroughly. After prim-
ing, examine all surfaces by shining a
bright light across each. This tech-
nique will aid in spotting any
seratches or irregularities that will
need further work before top-coating,

For application of the top coat, thin
the enamel with up to ¥ pint of miner-
al spirits per gallon of paint. Always
coat the interior surfaces of cases
first, followed by the exterior sur-
faces: edpes first, then flat surfaces.
When spraying, keep the gun approx-
imately 8 in. from the work, with your
arm moving in a line parallel to the
work surface.

Let the first coat dry thoroughly
—at least 12 hours at 70° F, longer if
the temperature is lower. Scuff light-
ly with 320-grit paper, and wipe with
a tack eloth. Apply the second coat as
vou did the first and let it dry thor-
oughly. Finally, examine the finish
carefully to see if there are areas that
might require a third coat.,

¥ Join case sides to existing assembly using
glue and clamps. Again, use cauls to evenly
distribute clamping pressure.

9 Use a Jigsaw or band saw to make the fin-
ger-pull cutouts. 5and edge smooth with
drum sander to remonve saw maris.

11 Assemble drawer with glue and brads.
Set and fill brad heads, then check for square
before setting drawers aside to dry.

8 Cut drawer fronts to size, then make tem- |
plate for finger-pull cutout on scrap board.
Trace template onto each drawer front.

10 Cut rabbets on drawer fronts and da-
does In sides using dado blades. Stopblock |
clamped to miter gauge speeds cuts.

12 Once glue is dry, slide bottom into place
and attach to bottom edge of drawer back |
with screws. Be sure to bore pilot holes.

[
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We’re looking for men and women who want to start earning an extra $1,000-$2,000 l

a month in their spare time.

HERE'S A WAY YOU CAN
BE YOUR OWN BOSS AND MAKE
$55.00/hr. RIGHT FROM 'I'IIE STARLT...

If you have an entrepreneurial spirit and
want to make big money in a very serious
business, then read on. We're looking
for qualified men and women who want
to earn upwards of $55.00 an hour and
don't mind getting their hands dirty.

START MAKING MONEY IN 30 DAYS

We'l help wou every step of the way and show
you how to be your own boss in less than 30 days.
Mow, don't get us wrong, This is not the “lazy
man’s way to riches.”

It's & proven system that requires some hard
work and dedication on your part. It also requires
start-up capital of about $2,000,

If you've got a few hours a weel to invest in
your financial future, chimney sweeping may be
for you.

MILLIONS OF DIRTY CHIMNEYS NEED
TO BE CLEANED

As you know, chimneys need to be cleaned and
mamtained on a reqular basis to prevent the dan-
gerous build. up and combustion of creosote. even
the smallest accumulation of soot can be a threat
to vour home safety, and there are millions of dirty
chimmneys out there just waiting for disaster to occur.

I you've ever witnessed a chimney fire, you've
seen the volcano-like eruption with flaming balls
al crecsote spewing out the lop of a chimney wath
the force of a jet engine. And you've heard that
unmistakable roar that sounds like a locomaotive
charging into vour living room.

I you haven't seen such a fireworks show
yoursel, ask your local firefighter for a description.
It's a nasty sight, and he'll tell you all about the
thousands of chimney fires each yvear causing
millions of dollars of destruction, thousands of
injuries, and hundreds of deaths each year.

Home healing 18 a leading couse of
residentiol fires, and chimney siwweeps are
urgenihy needed now,

YOU CAN DO SOMETHING ABOUT
THIS NOW

There's really only one way to prevent (hese
disasters from happening, and thai's to clean
a chimney before it catches fire. This is where
vou enter the picture...as a professional
chimney sweep with the August West System.

The Mother Earth News call it “The Height
ol Technology,” and we must admit there's
nothing else lke it in the world. But simply
stated, the August West System provides you
with what you need to be vour own boss in
a chimney cleaning business of vour own,

Diane unL:I' John Goodman of Mur:iur‘.!ﬂ
enjoy the special rewards of working
together in their oun chimney sweeping

business. “l don't know of any other
business with such low overheod, fobulous
money and great hours— Thank you
Avgust West!™" smd Dhane.

Included in the system is a high-powered.. high-
voblurne dust collection unil which utilizes state-of-
the-art filter technology. We call this maching the
SootSwesper®, and it allows you 1o efficiently
clean a chimney In record time and guarantee
cleanliness o your customers. That means no
worries about white carpets. [t aleo means a dollar
per hour ratio that just can’t be beat

PART-TIME BUSINESS YIELDS
FULL-TIME EARNINGS
Part-time or full-time, it all translates into the
same thing. DOLLARS IN YOUR POCKETS.
Lats of them . . . made more efficiently than you
ever thought possible, But it"s what you're doing
that really counts. . . saving paoples lives

£55.00 AN HOUR ARITHMETIC
Omnce a sweep, instead of thinking in dollars,
you'll be thinking in chimneys. Now, let’s look
at the arithmaetic.
If wuwere to put in a full day's work and
charge $35.00 per flue to clean a chimney
WHICH CAN USU.H.L\" BE DONE IN UNDER
AN HOUR, vour totals for the day would like
something like this:

MOONLIGHTER'S WEEKLY EARNINGS
3 chimneys * 855/ea. = $§ 165 Monday

3 chimneys * $55/ea. = § 165 Tuesday

3 chimneys = $55/ea. = § 165 Wednesday

10 chimmeys * $55/ea. = § 550 Sat./Sun.

Waekly Total: = $1045

NO STRINGS ATTACHED

We're not geing to tell you how many
chimneys you should clean or how much you
should charge. We're not salling you a franchise,
and we don't take a percentage of your earmings.

August West does provide you with what you
need to start making money immediately. That
includes eguipment, training, newsletters,
warkishops, aduertising and promotion ideas,
and even a tophat. MasterCard and VISA
accepted so you can pay in small monthly
installments if you wish,

NOW HEAR IT FROM THE SWEEPS

We know this all sounds too guod ta be true,
so why don't you hear it from
themselves. All you have tndnmﬁll-uutl e
coupon or call our 800 number, and we'll rush
you out a recording that we made from
telephone mnw:matrnﬂs with sweeps around
the country. Sweeps

Diane and Juhn Gmﬂ'l'l Montana
who said: “Earn §1,000 a week, right???
RIGHT!!! From day one we saw sweeping
with the August West System as a fast way
to reach our goal to build a house in the
mountains. Our hard work hmifmd aoff,
and the house is now ed.

We at August West heard that the
Goodman's house 15 spectacular and called
Diane for a picture of it, Well, she said business
was 50 good that she'd send it as soon as she
had a moment to breathe. Not bad for a former
insurance agent and nurse who traded their
ties and titles for tophat and tails.

When Chimney sweep Tom Anderson of
Irmo, South Carolina isn't out brushing flues,
chances are you'll find him behind a news desk
brushing up on the weather forecast he's about
o deliver on WIS-TV in Columbia, South
Carolina. “In my first year as o sweep, |
earned jusi five hundred dollars less §
my vearly radio income.. . the second vear
saw a 55% increase in income over the firsi
vear.” Not bad for a part-timer!

CHIMNEY SWEEPS ARE CLEANING UP

It really is possible to write your own ticket
to success and happiness as a chimney sweep
using the revolutionary August West System.
lt's a great way of life...spare time or full time.
And judging from the lifestyles and bank
accounts we've heard about and seen, chimney
sweeping really is a great way to make a lving.

FREE INFORMATION KIT TELLS MORE

So, call or write today to find out more about
the growing field of chimney sweeping. You'l
receive information that will convince you thal
it will be the best $2,000 investmeni you'll ever

Call TOLL-FREE 1-800- 2254ﬂlﬁ_=
Ash for Ext 672

(I Mass.. 508.753.5544) | August West | |
OF write: |
Augusi West Systems |
?ﬁxﬁ”& 4360 | Bywtems I

L] pt
Worcester, MaA 01601 -I
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EARN $18 AN HOUR!

Turn Your Spare Time into EXTRA INCOME!!!
Operate your own Profitable Saw & Tool Sharpening Business!

=

Sharp-All
lets you
easily
Sharpen
Saws, Shop
and Garden-
ing Tools for
Home and
Industry!

Now, use your spare time (o generate low risk, high profit income
fo improve exiyle!

With the Foley-Belvaw Model 1055 Sharp-Allit's easy for you to start
your own profitable Saw & Tool Sharpening Business, Yours is a
service business...there's no selling involved, no inventory required.
You spread the word about your business and people just start bringing
in their saws and tools for you to sharpen...it’s that easy...and you
pocket year ‘round profits for the things you want to do,

Manage your own time and reap

financial success and fob satisfaction!
You're your own boss, so you set the hours, Work in your spare time
or build into a full ime operation right at home in your garage,
basement or tool shed, Work as much as you want, as long as you like.
FPlenty of business fust waiting for you io stari

your own Sharpening Business!
With all the new residential and commercial building in America

today, more than enough business awaits you when you open your
shop. Every home and business has saws and tools of all kinds that
need sharpening periodically and with your Sharp-All you can service
the needs of your community...no matter whether you live in abig city,
small town or rural farm area...you'll be the sharpening headquarters
for carpenters, builders, manufacturers, crafismen, hobbyists and
homeowners.
It's easy lo gel started, no experience necessary...and you deal
direct with the factory for low prices!

You don’t have to invest thousands of dollars to get started in business
for yourself. In fact for less than $2.00 per day, with the low cost Sharp-
All and your desire to get ahead, our Operators Mamial and Guide io
Profits will provide all the necessary information and step-by-step
illustrated instructions you'll need to get started. With Foley-Belsaw
you deal direct with a dependable company with a history of provid-
ing independent businessmen and women with quality products and
superior service since 1926,

To get started ... just fill in the coupon TODAY and MAIL IT!
30-DAY FREE HOME TRIAL OFFER!

We'll rush to you our FREE “Lifetime Security” Fact Kit by retum
mail...First Class! You'll receive full details on how to start your own
profitable Saw & Tool Sharpening Business with no risk on our 30-
Day FREE Home Trial Qffer! There' s No Obligation to biy...and No
Salesman will call.

R | el
=2

READ WHAT THESE SUCCESSFUL SHARP-ALL
OPERATORS SAY...

“Someiimes | make more in a week in sharpening than [ do on my
regular job. I still have a lot of years before I retire, but I can handle
baoth full and part-time jobs withowt any trouble.”

Don Lollar, Louisiana

“...the thing that impressed me most is that just about everything that
Foley-Belsaw claimed turned out to be true. ¥You normally read the ads
you know, and tend to look between the lines for what it s really like,
but with Foley-Belsaw it was a siraight deal and whatever they said
war frie."

Al Krasnow, Connecticut

“I never sharpened a saw before in my life...only advertised in

newspapers for 2 weeks and now [ have more work than [ am able to

do. I have as many as one hundred saws ahead of me ar a time.”
Frank Sartin, Washington

“I have had excellent results with the Sharp-All...you just can’t beat
it...it is easy to set-up, doesn't take long to change stones...all in all,
ii"s no trouble to work with.”

LaVern Heim, Kansas

ACT NOW! SEND FOR [,
| FREE FACTS TODAY! '

I O Yes, pleaso rush my FREE “Liletime Security”
Faci kit on staring my own profitable Saw & Tool
| Sharpaning Business!

I HAME
I ADDRESS
I CITY
I STATE
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This finish will dry to the touchin 12 |
hours. But, you should allow it to cure
for at least a week before putting the
pieces into service. After a week, in-
stall the case back, drawers, door and
closet pole. Apply a small amount of
wax to shelves where drawers will
slide to ease the action and protect the
painted surfaces from scratching.

To stabilize this wardrobe, it's a
good idea to screw it to a wall. To do
this, simply locate the wall studs,
transfer these locations to the wall
cleat in the back of the case, bore
clearance holes and drive the serews
into place.

If you want to attach the wardrobe
to the wall units, build the filler strip
shown in the drawing, ™

18 When spraying enamel, hold gun about
8in. away from work. Keep gun moving and
overlap previous spray about 50 percent.

14 Once finish is completely dry. apply
| Hght coat of wax to drawer shelves to pre-
vent scratching and ease drawer movement.

15 if wardrobe Is to be joined to wall units,
bulld filler post out of poplar boards. Rout
same radius on top edge of assembily.

POPULAR MECHAMICS & NOWVEMEBER 1988
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“SOMETIMES YOU NEED
THE CORD. . . SOMETIMES YOU DON’T”

]

Introducing the all new

LOCTITE CORD-LESS HOT MELT

The Loctite' Cord-Less ™~ Glue Gun
is the only Hot Melt Glue Gun
you'll ever need. If you have a
small, quick job to do, just use
the Loctite’ Cord- Less™ glue
gl;n as a true cordless appliance.
r larger jobs, use its “‘corded"’
feature, where continuous heat
is a necessity. The Loctite’
Cord-Less™ Hot Melt Glue Gun
is the most convenient and
versatile hot melt glue gun you can
own. . . al a price you can afford!

He's making a concrele llower
pot and so can YOI

Make and sell your own
ornamantal concrete iiems,
Order your book with ovar
lﬂ = CALB BAIALOERS éé?zluwn:musnﬁm:lllds.u;?mns
{ORDER EARLY FOR CHRISTMAS e DrOGHAIION T astets
For Complete Catalog send $3.00 to: Irom world's targest mold
Mini-Kars of America manuiacture Only 700
{I;ﬁ;if:’:]'iig}rii?;];?;fﬁ CONCRETE MACHINERY CO., INC.
3

PO Bax A-99 Hickory, NC 28603
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Increase Your Viewing Time that used
to be spent rewinding tapes. And, take
the work “load” off your VCR's maotor with

a VHS or Beta Video Casseatte Rewinder
by Solidex. Special arrangements with the
manufacturer make this a great buy.

Big Advantages! This "must’ device
quickly rewinds video cassette tapes.
Extends the life of your VCR's motor. And,
helps you avoid costly VCR repairs. Act
NOW! Put this unit to work for you!
® Reduces Costly Wear on VCR Motor.
® Fast, Efficient Operation Culs Delays.
Lats You Spend More Time Viewing,
and Less Time Waiting.
® Auto Shut-Off, Auto Soft Eject.
& Compact, Space-Saving Size; 2¥3"H x
5"W x 11%"D. LED "On" Light
1-¥ear Limited Factory
Warranty Parts/Labor.

VHS: Item H-4014-7152-291
Beta: Mem H-4014-7226-T98
S/H: $4.50 each

Credit card customers can order by

1
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THE MECHANICS OF THE BOMB

(Cantinned from poge 68)

tive angle of attack, are second na-
ture, a subconscious talent.”

Getting a grip

Considering the precision that a good
pass requires, the football seems al-
most designed to resist throwing.

To control spin and orientation, the
hand needs to be close to the center of
gravity, that is, near the ball's mid-
dle. However, to generate sufficient
velocity the hand’s force needs to
come from behind, in other words, as
far back as possible.

The resulting grip represents a
compromise, A%}E will hold the ball
as far back as he can while still far
enough forward to maintain control.

Throwing a football well is a talent
in itself, since the hand needs to cre-
ate several forces on a somewhat cum-
bersome object. Beyond finding the
right balance of direction and veloci-
ty, the quarterback must control spin
and orientation. Little wonder that
the experts rate the bomb high on a
list of quarterbacking duties.

“The bomb is one of the most deli-
cate passes a quarterback has to
throw,"” says Sid Gilman, a coaching
veteran of 27 collegiate and 25 profes-
sional seasons. “You've got to throw it
not just with distance but also trajec-
tory. It's got to be laid up there and
timed perfectly.”

Gilman has worked for five NFL
teams, and was head coach of the San
Diego Chargers for 12 years. Many
consider him the pioneer of the pass-
ing game in the NFL, which indueted
hirn into its Hall of Fame in 1983,

ACTIR PLAY PASE sgrys

“What you're doing, if you have a
productive deep passing game, is
stretching the field vertically,” says
Gilman, who sees the long ball as both
a tactical and psychological weapon,
“And I mean a productive game. De-
fenders start to worry about getting
beat deep.”

Both (Gilman and Shula are careful
to distinguish between the true bomb
and plays that rely on a little bit of
luck. For instance, the long, desper-
ate play known as the “Hail Mary" can
be mistaken for a bomb because it
goes so far, but as a pass it is basically
Just a heave,

“The bomb is tougher to complete
but the rewards are greater. A quick
in or quick out is easier to execute but
it gains under 10 yards. You use it to
keep your drive going. You hit the
bomb and it's 50 or 60 yards and a
touchdown,” says Shula. His quarter-
back agrees.

“I think any quarterback gets a
feeling of excitement when the long
bomb is completed,” says Marino.

The beauty of football is its coordi-
nated action and the long pass is an
impressive expression of just
that—two players, widely separated,
connecting their efforts with the high
flight of a pass rising from finesse to
drop . . . just like a bomb. ™

A play from the 5id Gilman playbook: The
"685" sends the |eft wide receiver ona "'6,”
or in pattern; the right wide recefver runs a
"8 or comeback; a back runs the flare. But
the primary recelver [right scenario| is the
tight end going for the bomb, The
quarterback makes a snap decision based
on defersive saturation of the playing fleld.
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5 sure stepsto a
plflgh

fast start
-paid

oomputer service fechnician

_CJJM LU\lE

EH‘U‘IC

4. cusers

that’s m for

Jubs for computer service technicians
will almost double in the next 10 vears,
according to the latest Department of
Labor projections. For vou, that means
unlimited opportunities for advance-
mEenl, & New CAreer, Or Ve a oo
puter service business of your own, 1989

But to succeed in computer service today, you need training—
complete, practical training that gives you the confidence to service any
brand of computer. You need NRI training.

Only NRl—the leader in career-building, at-home electronics training
for 75 years—gives you practical knowledge, hands-on skill, and real-
world experience with a powerful XT-compatible computer vou keep.
Only NRI starts you with the basics, then builds vour knowledge step by
step until you have everything you need for a fast start as a high-paid
computer service technician

2...

ke
to get frue hands-
on experience

NRI knivws ﬂll}“ learm better by
dning. So MRl training works
overtime to give you that
invaluahle practical experience.
You first red about the subjedt,
studying diagrams, schematics, and photos that make U subject even
clearer. Then you do. You build, examine, remove, test, repair, replace.
You discover for yoursell the feel of the real thing, the confidence gained
¢ only with experience,

2000

3-Gelirlside
T T

If you really want to get ahead
in computer service, you have
o get inside a state-od-the-art |
computer system. Thal's
why NRI includes the
weerful new Packard

VXHS computer as
the centerpiece of your
hands-on training.

As you build this
fully IBM PC XT-
compatible micro
from the keyboard up,
performing key tests

computer while giving you lightning-quick data access
By getting inside this powerful computer, you

get the confidence-building, real-world experience
vou need (o work with, troubleshoot, and service
tudn:, s most widely used computer systems,

4- Make sure you've always
someone to turn to for help 9ot

1 Thmughout your NRI
traming, vou've got the
full support of your
personal NRI instructor
and the entire NRI
technical staff. Always
ready 10 answer your
questions and help you if
you shoukd hit & snag.
your instructors will
make you leel as if
vou're in a classroom of
one, giving you as much time and |Jersr.rnnl attention as you need.

5- Step into a bright new future in
computer service—start by sending for
your FREE catalog foday!

Diiscowver for yourself hnwmsy MNRI makes it to suc-
ceed in computer service. Send today for NRI's big,
Ikpage, ulloolor catalog describing every
aspect of NRI's oneof-a-kind computer training,
as well as :J:zm.g in robotics, TV /viden/audio
sEFvicing, roic music technology, security
electronics, and other growing highdech
career fields.

If the coupon is missing, write to: NI
Schood of Electromics, McGraw-Hill Continuing
Education Center, 1939 Wisconsin Avenue, Washington, DC Z!IIIE

11T s & repsieri arackeraurs o Rrolermusterusl Flisioes: Mashies Do

r‘————————————-—1

I MeGiraw-Hill Lmlml.ung Education Center
3939 Wisconsin Avenue Washington, DC 20016

For career courses

et m-rumrl
o

"'fﬂm ONE CATALOG ONLY L Security E!erlmmu

[J Data Cornmunications

and demonstrations at each stage of assembly, you actually see for
yoursell how every section of your computer works,

You assemble and lest vour mlnputw s “intelligent” keyboard,
install the power supply and 5% " floppy disk drive, then interface the
high-resolution monitor. But that's not all.

You go on to install a powerful 20 megabyte hard disk
drive—loday's most-wanted computer peripheral—included in your
training to dramatically increase the data storage capacity of your

I
| O
,} £ TV/Video/Audio Servicing

[ Basic Electronics

L] Communications Electronics

l Mame

|
|
|
Digital Electronics Servicing =
|
-
|
|
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Aarrediten by it Matiomal Hisme Shady ol

e e L T e (L)

|
|
L

N



Come build
with us.

Our biggest catalog yet!

Order your copy loday, You'll find among
ihe new selections detailled plans for a
gazebo, PVC furnitfure, boats and much
more. Expanded listings of books and vid-
eos, oo, and othar great gifts for the holi-
days. Only $1.95

TO ORDER Send your name and address
with check or money order to: Popular
Mechanics, Box 1014, Radio City Station,
MNew York, NY 10101.

Popular Mechanics s a publication of Haars!
Magazines, a Dwsion of the Hearst Corporation
© 1987 The Hearst Corporation, All nghls resenved.

Bookcase Wall— Turn your wall into a great
display area lor books and other tems. Qur
bookcase goes from fioor to ceiling with out-
ol-sight storage space an the boltom. With
these plans, the five cabinets can be ad-
justed to any width to fit your wall
(PA-1008—55.95)

PM Indexes

* Receive all years from 1983 (o 1986 lor
ona low $8.95. You save almost 25%.

 Forbigger savings, order all years from
1976 to 1982 and pay only $5.95!
Thay're usually $2.95 each

Locate all those greal plans and articles

from past issues. There's never baen a bet

fer tlime to order our indexes

Portable Ironing Center—LUnscrews from
the wall lo move wher: you do. Plans feature a
receplacle for the iron, a fluorescent Rght
and storage space for all materials. Tha iron-
ing board folds up behind louverad doors
(PA-1005—85.95)

Roll Top Desk—MNostalgia buffs will espa-
clally appreciate the always popular roll top
desk for both home and office: it's an antique
cherished by many. Maka one yourseii in fine
cherry and 1ake pride in this charming heir-
Ipom. You build it as two separate units. a
base and a roll top. (PA-1736—%$5.95)

Pop-Top Desk—A great lilting-top desk for
youngsters ages 3 to 10, Adjusts salely o
any angle and contains two roomy drawers
for art supplies, games and papers. A swing-
out tray provides easy access o small ilems
Plans tell you how to make the chair, oo

=

Colonial Garage/Barn—Fark two cars in
this 24’ x 26" garage and place a work-
bench along the rear wall. The second-floor
loft has an extra 350 sq. It. of space. A 3’
ovarhang keaps snow of rain away from
the garage doors and a 4" side walkway
provides space for firewood and garden
supplies. (PA-1277—%30. 1 plan; $20 each

200003 plan)
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OUTDOORS
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At the starting line, the teams are
sent off a minute apart. Ten minutes
before each team's scheduled start, offi-
eials hand out the road book. Then it's
off into the unknown.

The 93.4-mile route took us from
Lakewood through scenic Clear Creek
Canyon to the 100-year-old mining town
of Central City. From here we left
paved roads and shifted into 4wd.

The lumber road elimbed steadily, at
first, then turned ugly. Vehicles bot-
tomed out and wheels were spinning in
the air. At one point the vertical slope
seemingly forced us to defy gravity.

Rocky Mountain high
After the first series of elimbs, we
reached an elevation of 11,000 ft, and
were treated to a panoramic view of the
snoweapped peaks of Rocky Mountain
National Park. Thiz was followed by a
steep descent past 5t. Mary's Glacier, a
short section back on paved roads, and a
20-minute stop for lunch in Idaho
Springs, another old mining town. Dis-
tance: 52,5 miles. Time: 3 hours,

After lunch we elimbed back up into
the mountains on a eivilized dirt road,
where 4-wheel drive wasn't necessary,
We wound back down near Red Rocks
Park and cut over to Golden, past the
huge brewery for Coors Beer. From
here the route was paved highways.

Diespite not having the full comple-
ment of allowable electronics, or having
any instruments at all, we were 9 sec-
onds off the median time after the first
control and 8 seconds off after the sec-
ond. Our 17-second total put us in 6th
place at this point.

It didn't hold. As soon as we hit the
rough stuff, I pulled out my camera and
started acting like a reporter. 1 got
some terrific shots. We were a few min-
utes off after the third control, more af-
ter the fourth and so on. We finished
well off the pace.

The winners were Dave Jameson and
Karl Broberg, both of Tucson, Arizona,
who had only 57 seconds of error over
bV hours of driving. This was the team's
second straight year to win the event.
The top three teams earned expense-
paid trips to Toronto, Canada, to com-
pete in theJeep Cup Championship.

Bob Lathrop and his wife did much
better than the “bozos.” They finished a
respectable 5th and felt good about their
performance. “We're petting better,”
Lathrop said, “although there are still
some things we can improve.”

I felt the same way. For next year's
rally I'm going to get rid of my camera.
I'm going to bring an expensive stop-
wateh, an ultrahigh-tech ealenlator, and
a spread sheet like Lathrop's.

And I'll probably finish last.
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V HOW TO DRILL A 2.INCH WELL
AND HAVE |
ALL THE PURE, y
FRESH WATER o
YOU'LL EVER NEED

You may be astonished to know
how much water a well this
size can produce -- 300 to

400 gallons PER HOUR.

That's a lot of water! Most U.S.
families use less than 400 gallons
of water PER DAY.

A 2" well can provide all the water
you need 365 days a year for your

kitchen, your laundry, and your bathrooms,
PLUS enough water to keep your lawn and
garden lush and green all summer.

THIS IS

You can drill a 2" water well nearly anywhere with a low-cost, easy-
to-use HYDRA-DRILL. It has been tested and proved in all 50 states

and around the world by drilling more than 100,000 wells up to 200
feet deep.

NO WATER BILLS! Water from your own well is practically FREE. It
costs only a few cents per hour to operate an electric pump, so you
don’t have to worry about the cost... .

NO MATTER HOW MUCH WATER YOU USE!

Want to know more about how to N — 3 [——

drill your own 2" water well? We'll I | ﬁ

be glad to send you FREE Eﬂl]ﬂ[lﬂk W ?

INFORMATION without obligation.
Call or write today. i 7067 Anderson Road _ |1l e v

of drilling 2" water wells. Color video tape for $7 ppd. e

E &J M e ey o moed

I

I

I

I

| Opelika, Alabama 36803-0001 "“F: '-3!.".'2';;.: I

DeepROCk ’ Inc £ I [ Send the FREE INFORMATION | :
Opelika, Ala. 36801 e it “ }
Call Toll-Free | the colr video tagn, |
1-800-DEEPROCK | 2
(1-800-333-7762) e :

(Ask for Operator 7067) i |

Also available: A 2]-minute step-by-step demonstration = ADDRESS I
I I

| I




Save Gas, Save Engine with ‘POLY’

GUARANTEED LOWEST PRICE (see details below)

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

The Secret is “Poly"

"Foly” is short for polytetrafluoroethy-
lene (TFE) the slipperiest substance
known to man. (1981 Guinsss Book of
World Records). Petroloni Corporation,
makers of Slick 50, invented a way to
permanently bind this slippery chemical
to your engine with one treatment. Just
one quart of Slick 50 can reduce engine
friction. increase gas and horse-
power and reduce engine operating
temperature, causing your ofl and englne
to last longer...plus it reduces metal wear,
defraying costly overhauls.

Years of Testing and Use
Have Proved it True!

Slick 50 has been thoroughly tested in
independent laboratories and out on the
road:

The March/April 1982, p. 35 issue of

“Consumer Digest” magazine stated,
“Slick 50 does reduce engine heat and
ordinary wear, and our informal tests
indicate that it will improve gas mileage
by about 2 or 3 miles per gallon.”

One of the country's most respected
research institutes reported applying
a powerful ultrasonic cleaning process to
a Slick 50 treated engine and were sur-
prised at its permanence. “We actually
expected the Petrolon Slick 50 TFE Resin
coating to also be removed, but later
found it was still there.”

TUV. a German {esting laboratory with
credentials every bit as prestigious as our
Underwriters Laboratories, tested Slick
50 In 1986. They found substantial
increases in both gas mileage and horse-
power. Their tests showed that these
gains were due to a reduction in friction.

'The Federal Aviation Administra-
tiom has fully accepted a similar product
for aircrafi—Slick 50 Aircrafi Piston
Engine Treatment (FAR #33.49). This
FAA endurance test-simulated 1400
hours of engine use.

The power technology laboratory at a
leading southwestern university
stated, "Slick 50 does Increase horse-
power and decrease fuel consumption in
tests done at the university.”

The Space Shutile Columbin 11505 the
chemical "poly” in its gears and bearings
because it is the only chemical lubricant
which can withstand the heat and cor-
rosive elements of space.

Perhaps most dramatic of all Is a tor-
ture test overseen by the Antomotive
Services Council for Pennsylvania and
shown on WTVE television. Three cars
with 75,000 to 129,00 miles on them were
treated with Slick 50. Six months later
the oll was dralned from each vehicle, and
the cars driven without the ofl plugs for
about a half hour. The water temperature
never rose and the engines sustained no

apparent damage.

US. QUART/.946

it's Easy to Treat Your Engine

A few minutes before oil and filter
change, add the engine flush you get
free with each order to clean out the
engine. Let the engine idle for 5 minutes.
Then drain the oll, change the filter and
add the proper amount of oll, less one
quart. Add one quart of Slick 50, drive
for 30 minutes, and leave It In the crank-
case for at least 3,000 miles. As the engine
operates, the oll carrles the “Poly”
between the parts where'it Is burnished
into the pores of the metal.

Only One Treatment Necessary
It's permanent, so you do it only ance,
not each time you change oll One quart
of Slick 50 will treat all standard 4, 6 and
8-cylinder gasoline and diesel englnes.

Works with Most Oils

Slick 50 will work with all petroleum-
based olls and all synthetics compatible
with petroleum-based olls with the excep-
tion of graphite oils. However, once an
engine is treated, you can go back to a
graphite type if desired.

4 Ways Slick 50
Saves You Money

Your actual percentages may vary
depending on your driving, vehicle con-
dition, weather and geographic location,
but no matter what your conditions, Slick
50 can:
1. Increase
2. Increase horsepower (small economy

cars and large R\'s really need this)
3. Reduce operating tem thus

increasing the lubrication and life of

the oll and engine.
4. Minimize or eliminate costly overhauls
by reducing engine wear b

Up to 90% of the engine wear on a car
can be caused by lubrication starvation
cars experience when first started before
the oil begins to circulate. Slick 50 can
eliminate this problem for less than the
cost of two tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent
grade of petroleum oll which meets or
exceeds every manufacturer's engine
warranty requirements. In addition, this
oll carries an American Petroleum Insti-
tute service classification SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. If you don't
notice an improvement in engine perfor-
manece, return your Involce with a short
note telling why, for a prompt full
refund—no questions ashked.

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make hand-
some profits. Having such solid test
results from major institutions make
Slick 50 easfer to sell than many other
products. Free dealership information 1s
sent upon request.

GUARANTEED LOWEST PRICE!
If at time of purchase you have seen Slick
50 advertised in a current magazine at
a lower price, we will beat that price by

82.00 per quart.

(im Californis l-lﬂﬂ-ﬂ-t-“!i]
send to:

Eneryy Corpor-
ation, 285 South Bent Avenue, #B1,
Wummmm

Yes, | want to improve my car's parformance

and save my engina—rush me risk free:

O One Slick 50 at $39.95 + $4.00 shipping and
handling. Cail. Aesidents add §'4% Sales Tax

[ Give ma free shipping and handling for my
order of 2 or more at $39.85 each.

O Check DO COD. 0O Visa/MasterCard

Card #

Exp. Date

Mamea

Addrass
[Give strest address if possible for UPS delivery)

City

State Zip
—————r—— c
Progressive Energy Corporation

255 South Bent Avenue, #8-1, Dept. PM118
San Marcos, Califomia 82069
CALL NOW, TOLL FREE 1-800-525-8624
IN CALIFORNIA, TOLL FREE 1-800-233-8558.

© 1588 Progressive Eneigy Comp
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Incredible books!
Discover hundrads of mansals, ndusirial handbooks,
pape backs, reprinia, and prvatily published pagars on un-
umnl 1n:hn::ﬂ subjocts r.ngmq Irom malting matal 1o
I ; bulidirg windmils, and
L : e ham vnlﬂ:rrnpln.llr:] o

blacksmithing,

You'll sae instantly
kPR whiy this i the masd re-
R markabla mailordar
Y B bookatore everl You

3 Y don't know what you've
bean n'u:a.ngl Wa p.rubabrf hama- Just this technieal how-1o
il prrmatsen you've been seeking for years

L L]
Wide Variety!
Make paperl Electroplate!
Makt casl iron! Leam calcu-
sl Pour babbll baarings
Grind lamscopa  mirnars
Make wacuum pumps!
Grow crysials| Dis-
cover books on hy-
draulics, slaam engine
dasign, wind power, mag
nals, sundials, resboration
af lathas and milling
machines and much mode!

-
Highest Quality!
Evary boak = guarartsad ko ba high qualiy! This is NOT a
book club. You're free io pick and choosas anly the very bast
books from the beat publishem with o obiigation. Since |
cannat possibly oflar every book published, | offar only the
bast_You gt high quality boaks_fair prioes, fast sarvica, and
honaest dealing. You can order with confidance

csion fathe
for less than
£50 without
powarl ook
or athar pra-
cisien  in-
strumants|
k's true! Bulld 8 precision shaper, miling machina, drill
press, rotany 1abde and indexing head, a sheat matal braka,
and maore| Learn how 1o make a surlace plate rem scrateh
and vz i 1o rebuldd used machine tooks. Bluld & one ung
engine| Design steam engines and bolders! Bukd a walde|
Make your own drill bits, taps, dies, raamers, end milla and
much mofe. Discover an incradible 2000 page mechanical
enginear's handbook! Leam machine design! Prospect and
reciaim precious metals! Make bricks and glass! Visg 1910
staam aulo faciories|

Melt Metal!

_f

1 much, much marel

Leam how you can lurn an

powerful furnace thal can
malt aluminum cans and
scrap, pol metal, and
brass. We bull one for
about §101 Uses grocery
store charceal! Pour eus-
tom castings! Bulld a fur-
nace 1o mah cast ironl Dis-
coval books on sand casl-
ing. patarnmaking, cupoka
opaeralion, casting of deoo-
fElive Bems, and morel
Discover 1he secrets of
Whilworih's 1853 mi
cromslief HEl could maasuhe o a millienth ol an inchl Make
charcoal and cokel Build a dending maching and mona!

Much more!

Sea technical school lexibooks on ma-
china kool oparation, diesal repar, and
raligaratian. Leam how the ancienis
refined all typas of matal fom #on 1o
gold! Learn aimple chamical analysis|
‘Work iron with a longe and arvill Build a
wood |atha ! A Bband saw! A circular gaw
blada sharpensr! A wood sioval And

-
Write for a catmog!

Write for your copy of the lns-
test jam-packed aediion ol
Lindsay's glamt Technscal
Books catalog. Send §1.00
(U5 & Canada — $4.00 foraign
airmail], You'll see in & minute
why everyona is laking aboul
this incredible sowce of hun-
dreds of unusual hard-ie-find
books! Wrile today for a cata-
g and ordet the books you
need wida thoy're st avail-
abvie. Wrils loday!

Lindsa
Dubllcgtlgn:,

» II Box 12-DS, Bradley IL 60915

Swnd a cataiogl Mve enclosed $1.00 LS, &

i

1

i

l Canada. (34,00 larsign airmad) |
[ rame |
| Swen i
|

1>

Grate __ Ip

BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER

max 3$U’L“”ATV
Amphibious
2and 4

passenger
models

Call Toll-Free 1-800-255-2511
INY and Alaska 716-855-2226 Collect
Canada Toll-Free 1-800-338-0012
Recreatives Industries, Inc.

60 Depot Street, Buffalo, NY 14206
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Bargain Autos Seized
By Gov't Direct To
You Starting At $100!

Many makes, models, available. Chevys,
Fords, Dodges, Plymouths, as well as
Cadillacs, Mercedes, BMW's. Also furni-
ture, TV's, stereos, expensive jewelry,
homes, much more. Phone for free info

1-216-453-3000 Ext. A9356
© 1988 DSA EA193

MeqUire N Surgery, or kng periods ol con-
Tmmuaﬂmmmmmm

ey, This ook miay preve of utmost importance fo

CABLE T.V. CONVERTERS
WHY PAY A HIGH MONTHLY
FEE?

All Jerrold, Oak, Hamlin, Zenith, Scientific
Atlanta, Magnavox and all specialized ca-
ble equipment available for shipment within
24 hours. For fast service MCWVISA or
C.0.0. telephone orders accepled {312)
658-5320 60 Day Warranty (Quantity Dis-
counts) B AM. to 5 P.M. Monday through
Friday Central Time. Self Addressed
Stamped Envelope (60¢ pastage for FREE
Catalog).

Midwest Electronics Inc.
5143 W. Di #® Chicago, IL 60639
Mo Illlrlzmm

SING WITH THE WORLD'S BEST BANDS!

An Unlimited =
steren recordings
live with the
Performmance y

LT Sound, Dept.PM-3, 7980 LT F‘dﬂ'wm
Lithonia, GA 30058 (404) 482-4724
Manufactared and Sald Ll.rh.l.ll'llﬂh' sy LT 'E-u-und

v of Backgrounds Iroem standand

TELEPHONE LISTENING DEVICE

ey

T in

DL IHDPA DITRETLIREST A your T B
maTe Casrechs befeeer Jny Caktie o Qe
P AN TOAr WERREeR hrd ST i
il aPy whes phorm o sttweied Rscondy btk
faden of comvensien Dot reoMGE when

BAEad il S LB

$19.95... ...

Super Powerful
FM TRANSMITTER
ey ey rory st Rgn nites nargTHien
Tiaraml ul W % e ey P nte (o
Aitent 0 - up 0 TV balery v ol |
Var cotsiog @ Trgraeaien, Voo Sramn g
Ei LEeDEPy e erciess 83 00 e Ui Cep

LIS Carp. PO Ba
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PM EDITORIAL HOTLINES

A new service exclusively for readers of Popular Mechanics. Just pick up the phone and call our editors.

We recently installed special phone numbers (listed below) for all our
edilors. You can use these special Hothnes o call and talk fo us di-
rectly. No secretaries. No intermediaries. Just us, answaring our
own special PM Hotline phone and talking to you,

It's & new service from the PoruLar MecHanics Editorial Staff to
you, the PM reader. Howewver, there are some rules which we ask
you to foflow in using the PM Hotlines.

1. Pleasa call only between 3 p.m. and 5 p.m. Eastern time. on
Waednesdays only.

2. Please keep your calls as short as possible. Remember, other
readers are trying o gel through,

3. You'll have to pay for the cost of the call. No collect calls, please.

4. Before calling, check the list of editors and their special editorial
areas. Pleasa call the most appropriate editor. We won't be able lo
switch you if you don’t reach the comect editor.

5. There will be certain times when an editor is out of the office

During those times, the phone will ring, but will nol be answered.
Please call another editor or try again the following week.

6. Ifthe lina is busy, please try again.

7. Please don't expect our editors to answer complex technical
guastions over the phone. Remambaer, we won't have time 1o look up
information in books or other reference sources while you wait.

8. Remember, we have a Reader Information Bureau that is oper-
ational five days a week during regular business hours. Our Reader
Service Bureau number is (212) 648-3127. Please call our Readar
Service Bureau, nol our editors, for information on back issues, re-
prints of articles, subscription inquiries, plans offers, etc. It will save
us all tima.

Other than the above guidelines, there are no rules. Call us about
anything—what you like in PoruLar Mechancs, what you don't like,
article suggestions, etc. Infact, we'd like you to call and just say hallo.
W look forward to hearing from you.—Joe Ofdham

HOTLINE PHONE NUMBERS

HOME & SHOP AUTOMOTIVE
Steven Willson, editor [212]265-7538  Tony Swan, editor [212] 265-7524
Joe Truinl [212) 265-7570  (new cars, motorsports)
Tom Kienck [212]265-7572  Mike Allen [212) 265-7536
(building, home remodeing, {technical and design)
shop design, tools. Mort Schultz [212) 265-7537
furniture making and design) [care and maintenance|
BOATING/'OUTDOORS

ELECTRONICS PHOTOGRAPHY 4

Booth, editor [212] 265-7581 E’;':;‘E:L"" edior [212] 265-75%6
SCIENCE/TECHNOLOGY/AEROSPACE Joe Oidham, editor-in-chief [212) 265-7503
Tim Cole, editar [212]265-7730  Bill Hartford, managing editor [212)265-7518

i, S0 you canrelax

[fordering by direct mail:MXB000 Winch, PN 20910, $698.23 +$15.00
S5&H. Send to Warn Industries, 13270 5. E. Pheasant Ct., Milwaukie, OR

47222, (Prices subject to change without notice. ) For information on other
Warn products, including the lockable, hard-sonstruction Asrocover™

machine.
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truckbed cover nnd Quickor suspension producta’ground effects kits, call
1-800-225-5965.

132708, E. Pheasant Ct.
Milwaukie, OR 97222
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[
THE BETTER HOME

How To Install

TRACK LIGHTING

BY MERLE HENKENIUS; PM lllustrations by George Retseck

HEN it comes to creating
dramatic indoor lighting
with a modest investment,
track lighting excels. It can be usedto '
highlight a wall hanging, isolate a
piece of seulpture, or simply brighten
adarkened hallway. The effects areas
varied as equipment options.

You'll find track lighting eomes in
many different styles, and because
most units are modular, you'll be able
to mix and match components to suit
specific needs. While good lighting

. design does require skill and imagina-

tion, installation is pretty basic, espe-
cially if you are simply replacing an
existing switched light fixture, as we
did for this story. All you need are

4} some common household tools.

Layout

Because you'll be dealing with an ex-
isting light fixture, your options will
be limited to the location of those fix- |
tures. For the best appearance, keep
the track parallel to the house wall |

7] | elosest to the fixture, Do keep in

1 | mind, however, that you can install

| | track lighting wherever you want it.

| | But if no wiring is in place, you will :
. have to fish new wiring through your

walls and ceiling, which is a fairly

 complicated task better left to a li-
+ censed electrician.

' 1 Lighting kit Includes lamps, track, hot

cap, covering plate and usually some tog-
_ gle bolts. You supply the wire nuts,

POPULAR MECHANICS ® NOVEMBER 1988

Z Begin assembly by sliding the het cap
Into one end of the track. Then tighten the
fastening screw securely against the track.

8 Remove the back panel from the hot cap
and install the kit's covering plate. This
plate will conceal any standard cellingbox. '

139



. @ Attach pigtalls to the hot cap as follows:

o

white wire to silver screw, black to goid,
and green to center grounding screw’,

' Assembly |

Begin by sliding the hot cap that |

| comes with your kit into one end of the |
- track (Fig. 2). Attach it by tightening
i the fastener screw. Then serew the
- oversized covering plate onto the |

backside of the hot cap (Fig. 3). This
plate is designed to cover the entire |

perimeter of a standard ceiling box.

| remove the top pane

Onee the covering Tht,e ia in place,
of the hot cap.
This will reveal the binding serews

. that secure your electrical connec-
; tions. Either cut 8-in.-long insulated

pigtails from scrap wire or buy pre-

. made pigtails from a hardware store.

You'll need one white, one black and |
one green wire. Make sure the gauge |
of the wire you use matches the wire

in your ceiling box and fulfills the |

' manufacturer’s requirements stipu-

lated in the product literature.

Attach the white pigtail to the sil-
ver-colored screw, the black to the |
gold-colored screw, and the green to
the center binding screw [Fig. 4). |
Each end should wrap around the |

i screw in a clockwise fagshion. Make |

§ Slide the lamps Into the track then
in place. Manufacturer’s instructions will

explain how to maintain proper polarity.

gure that the other ends of the pigtails |

run through the hole in the back side
of the hot cap.

Finish the assembly by sliding the

lamps into the track and twisting
them in slm:e (Fig. 5). The manufac-
turer's directions will explain the

proper way to do this so you maintain |
| the latter case, the white wire should

electrical polarity. At this point you
should also install the toggle bolts
—aused for attaching the track to the
ceiling—in the track.

Electrical connections

Before you remove your existing light
fixture, be sure to turn off the power
to the circuit. Either switch off the
breaker or back out the proper fuse.

Make sure to test the cireuit by turn- |

ing the wall switch ON and OFF. When
satisfied that the power has been cut,
remove the light fixture and once
again test for power, this time using a
current tester (Fig. 6).

Depending on your home’s wirin
scheme, you will be confronted wit
two different situations: either two
black wires and a ground wire will be

| current between the black (hot) wires

[

I
& Tumn off power and remove existing fix- ‘
ture. Using tester, check for current from |
each black wire to the white wires. !
|
sticking down from the box—which
indicates that the power supply is
coming into the ceiling box—or a
white, Elack anda ung wire will be
there—which indieates that your
switch box is receiving the power and
your ceiling box is getting one 2-wire
with ground cable from the switch. In

be coded with black tape or black ink
mark. This designates that the white
wire has been changed to functionasa
black (hot) wire. Be sure to check for

and the white (neutral) wires with
your tester. When satisfied that no

| eurrent exists, you are ready to at-

tach the track.

To do so, just bore a couple of holes |
inthe cei]inifﬂr the toggle bolts, then |
push the bolt ears into the holes. Let |
the track dangle until you've made the |
connections as shown in Figs. 8and 9.
Be sure to use proper-sized wire nuts.
Then stuff all the wire connections
into the box and tighten the toggle
bolts. Turn on the power and you're

done, ™
@y
a

L IN P

7 Lay out and bore celling holes for the
toggle bolts. Install the bolts, push the ears
through the holes. and let track dangle.
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8 Using the proper-sized wire nuts, join
black and white plgtalls to the black wires

in box, and green pigtall to ground wire.

9 Sometimes a box will have a black wire .,
and a white wire, coded with black tape or |
Ink. Just treat the white wire asblack. |
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Homeowners Clinic
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THE BETTER HOME

BY NORMAN BECKER, P.E., Contributing Editor

Faster Hot Water |

In my gas-heated hot- |
water system, the shower |
head is the most distant
point from the hot-water
tank. It takes an annoying- |
ly long time for the hot
water to arrive. My ques-
tion concerns how to install |
a return line in the system |
to shorten the time it takes |
for hot water to arrive. |
What's the proper method |
todo this? !
[
|

V.E. PETE PETERS0ON
BAKERSFIELD, CA

| A recirculating lineina
| domestic hot-water system |
| 15 @ nice feature in that it

provides almost instant hot |

Aﬂlnq Roof
Shingles
My home has a 15-year-old
white asphalt-shingled
roof. There are terrible
looking black streaks form-
ing onsome areas, Howdol
know when the shingles
need to be replaced short of
waiting for a leak?
DONDANNA
KINGSPORT, TN

Whether shingles need to
be replaced depends on |
| their overall condition
| ratherthan the appearance
| ofaleak.

| Asphalt shingles are

ther organic felt mats or

| water at the fixtures. How-
ever, it will cause your fuel

bill to increase.
| Whether you can easily install a re-
circulating system depends upon the
pipes’ accessibility. To convert your
system, connect a “e-in.-dia. pipe to
the hot-water supply pipe at the fix-
ture that's farthest from the water
heater and run it back to the heater.

Remove the drain valve at the bot-
tom of the heater and install a tee fit-
ting in the opening. Reconnect the
valve to one end of the tee and connect
the return line to the other end.

In a 2-story house, the hot water

will circulate without the aid of a

because the difference in eleva-

pu
tion between the fixture and the heat-

er is sufficient to allow the less dense |

| hot water to rise and force the cooler
water down. However, a 1-story
. house without a basement may re-
quire a pump in the return loop to
force circulation. Installing a valve

in the return line will enable you to

turn off the flow during the summer
and save on your fuel bill.

Upgrading Receptacles

before the days of 3-wire grounded
circuits. Would it be safe to replace

the old receptacles with new, 3-slot |

receptacles and simply use a short

wire to connect the grounding screw |

to the neutral wire?
ROBERT D. STEWARD
ROCKTON, IL
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Hot-wiater returm line provides fast hot water, but will Increase your
fuel bill. Vahve In line allows you to turmn off flow during summer. | phalt and covering the top

Yourpro d solution is unsafeand

| can result in severe electrical shock.

It definitely should not be used. Al-

- though the neutral line is grounded

at the panel box, it is not a grounding
wire and, in fact, is @ current carry-

' ing wire under normal load condi-
| tions. By connecting the grounding
| screw on a receptacle to the neutral
 wire, you are making the appliance

chassis electrically hot. The potential
exists for an electric shock that could
be fatal.

Having 2-slot receptacles doesn’t
mean that your receptacles are not
grounded. Unless knob-and-tube
wiring or old 2-wire Romex was

used, your receptacles are probably
. grounded. You can check it out with
| an inexpensive neon circuit tester
| availa

at home centers and electri-
cal supply stores.

Put one leg of the tester on the re-
ceptacle faceplate screw. If necessary,
scrape off any paint to make good
contact. Put the other leg in the hot

| slot,

| I have an older home that was wired |
| neon bulb will light. In this case,a |

simple 3-slot adapter will do the job. |
Plug in the adapter and connect the '

If the receptacle is grounded, the

pigtail to the faceplate screw.
If your system is not grounded,
then I recommend rewiring those re-

' ceptacles that are used for appli-

ances.

,ont
| riorate more rapidly than those fac-

| become brittle and their corners curl.

. granule loss.
Continued granule loss exposes the
' mat which leads to further deteriora-
tion and leaks.

| Sen
1014,

‘ made by impregnating ei-
Fiberglas mats with as-
surface with mineral gran-

ules. The granules provide color and
protect the shingles from being dam- |

| aged by the ultraviolet rays of the |

sun. Most asphalt shingles have a |
projected life of 17 to 22 years. Lon- |

. geuvity dependson shingle weight and |

exposure to the sun. Because souther- |
ly exposures get more sun, shingles
south side will generally dete-

ing other directions.
As shingles age and weather, they

This makes them vulnerable to wind
damage. Aging shingles also develop
surface cracks and pitting due to

Whether you should replace your
shingles depends on theirage and the
extent to which they've deteriorated.
You can always patch and coat a roof
to extend its life. However, ifabout 30 |
percent of the shingles have deterio- |

- rated, I recommend that the roof be |
| reshingled.

|

|

Do you have a home-maintenance or repair prob- |

lemi Send if to Homeowners’ Clinie, Me- |
chanics, 224 West 57th St., New York, NY 10018,
Letters cannot be anawered individually, but prob-

lems of wide interesi will be d in the col- |

|

I

| umn, For more home-repair and maintenance

help, get PM's Home Care Guide, §2.45 postpaid,
our orderis) to Popular Mechanics, Box
in City Station, New York, NY 1010].
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Appliance Clinic

BY STEVE TOTH, Contributing Editor

Ice Maker Fix |

When I press the ice dispenser in my |
Montgomery Ward refrigerator,
some ice cubes go into the glass, but
others drop into the freezer com
ment. Is tﬂere an adjustment I can
make to prevent this? The refrigera-
tor is model No. HMG249667B, serial
No. b8G34274523. ANTHONY SPEHAR
CHANTILLY, VA

It sounds like you need to install an
impeller guard and sleeve kit. This
kit (part No. 69462170) includes
step-by-step instructions and is
available from any Montgomery |
Ward parts distributor. Or, call (800) |
323-1965 and have your charge card
ready. The kit costs about $4. |

To install the kit, you'll first need |
to remove the storage-bin assembly. |
Then, detach the impeller housing
and cut away the front lip ¥4 in. as |
shown in the instructions. Attach the |
plastic impeller sleeve to the housing |
with the supplied clips and reassem-
ble. Before attaching the housing to
the bin, however, install the plastic |
rmpeuer guard. Then, secure the |
housing to the bin with the four
mounfing screws.

|

|

|

Gas Range Relic !
I have a problem with my Chambers
gas stove model 90C, serial No.1-
16051. It leaks gas and I've been told
that the valves need to either be
replaced or repacked. The stove,
however, has not been made for years
and no one seems to know how to re-
pair it. I can't find a part number on
the valves to order new ones. Can you
gupply the valve part No. and instruc-
tions for replacing or repacking the
valves? PEGGY C. MASTROPAOLO
NEWALBANY,IN

Unfortunately, your model-C style-
90 Chambers Gas Range hasn't been
made since the '50s new parisare
no longer available. All is not lost,
however. Macy's Texas Stove Works,
5515 Almeda Rd., Houston, TX
77004, (713) 521-0934, should be
able to help.

They buy and sell older ranges and
stock parts for older gas units. The
company can supply you with a
reprinted copy of the original service
mcmudf ﬁjryour range. I n udd':tmn to
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poes ]
kit that includes *mm. eve,
guard and sleeve .-,;m.-., N
mnmnuuum A d

providing other information, the
manual explains how to remove,
disassemble and lubricate the top
burner gas valves. The cost of the
manual is $9.50 plus $1.50 for ship-
ping and handling.

The company can also supply re-
built top burner valves on an
exchange basis. The cost for each
valve is §18.50 plus $3.50 for ship-
ping and handling.

Send your old valves to Macy's af-
ter the rebuilt ones are installed, If
you prefer, you can have a local tech-
nician remove the gas manifold with
valves intact and send it to the com-
pany. They can test the assembly and
rebuild the valves for about $120.

Wringer Repair

My Maytag wringer washer, model |

No. E2LPS, is in very good shape ex-
cept that it leaks oil. Can you tell me
where I can get a repair manual to
help me fix the problem myself?

E.B. CORNELIUS |

LATRORE, PA

The repair manual for your machine
is suffﬂ vailable from Maytag. You
can order it from your local Maylag
parts dealer or write to Maycor, 240
Edward St., §.E., Cleveland, TN
37311, Attn: Publication Dept.

Ask for wringer-washer service
manual Maytag part No. 56127. The
price of the manual is about $3.

Needs Pulley

I need a motor pulley for my Norge
electrie clothes dryer model No.
DEKI1822B-17, serial No, 223842, My
local parts supplier told me that the
ﬂlle:-.r is no longer available. Do you
ow where [ can get it!

STANLEY DALTON

HARRIMAN, TN

The motor pulley that drives the
drum belt is still available from the
manufacturer. The Norge part No.
for the pulley and clutch assembly is
63-3160. It costs about $24 plus tax
and shipping.

To locate an authorized factory
parts distributor in your area, write
to Maycor Appliance Parts and
Service Co., 240 Edwards 5t., S.E.,
Cleveland, TN 37311. Or, call the
company toll free at (800) 255-
2370, o]

Service Tip
A light application of silicone spray
lubricant on refrigerator hinges
ensures quiet operation. And,
silicone on the door gas-
ket will prevent it from drying
out, Always wipe away the excess.

]'f ;w:u have o prubfcm with any appliance, send
eeith model nn:!lp serial numbers,

l;'hnu Mechanics, 224 West
st ew York, NY 10015. Sorry, but letters
mnnﬂl he ammaud individually, Problems af

wuh interest will be discussed in this column.
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CIE MAKES THE WORLD
OF ELECTRONICS YOURS.

Today’s world is the world of elec-
tronics. But to be a part of it, you
need the right kind of training, the
kind you get from CIE, thekind that
can take you to a fast growing career
in business, medicine, science,
government, acrospace,
communications, and more.

You learn best from a specialist,
and that'’s CIE. We're thé leader
in teaching electronics through
independent study, we teach only
electronics and we've been doing
it for over 50 years. You can put
that experience to work for you
just like more than 25,000 CIE
students are currently doing

all around the world.

ctical
ining.

You learn best with practical training,
so CIE's Auto-Programmed® lessons
are designed to take you step-by-step,
principle-by-principle. You also get
valuable hands-on experience at every
stage with sophisticated electronics
tools CIE-designed for teaching, Our

can even earn your Associate in
Applied Science Degree in Elec-
tronics Engineering Technology. Of
course, you set your own pace, and,
if you ever have questions or
problems, our instructors are only

a toll-free phone call away.

he first step

is yours.
To find out more, mail in the
coupon below. Or, if you prefer,
call toll-free 1-800-321-2155
(in Ohio, 1-800-523-9109).
Well send you a copy of CIE's
school catalog and a complete
package of enrollment information.
For your convenience, well try to
have a representative contact you
O answer your questions.

4K RAM Microprocessor Training
Laboratory, for example, trains you to
work with a broad range of com-
puters in a way that working with a
single, stock computer simply can't.

rsonalized

aining.
You learn best with flexible
training, so we let you choose from
a broad range of courses. You start
with what you know, a littleor a
lot, and you go wherever you want,
as far as you want. With CIE, you

APM-47

Cleveland Institute of Electronics

ClE St

YES! I want to get started. Send me my CIE school catalog including details about
the Associate Degree Program. [ am most interested in:

[ computer repair O television/high fidelity service

[ telecommunications [ medical electronics

[ robotics/automation [ broadcast engineering

] ather
Address Apt
City St Zip
Aps A Code/Phone No
Check box for G.1. Bulletin on Educational Benefits 1
CiVeteran £ Active Duty MAIL TODAY!

|
|
|
|
| Print Name
|
|
|

ORCALLTOLL FREE 1-800-321-2155 (in Ohio, 1-800-523-9109)



CRAFT PROJECTOR HO-HO-HO!
ENLARGES GENUINE $1 BILLS
ANY PICTURE, PATTERN OR DRAWING
UP T0 25 TIMES ORIGINAL SIZE!

Project: Prints, Plans, Photes, Stamps, Coins,
ems In Natural Color — Onte Almest Amy
Surface: Wood, Wall, Screen, Paper, Fabric.
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Easy To Use! Place This BRAMD-NMEW EPISCOPE PROJECTOR projects

Image Underneath & Focus directly from snapshots, books, even solid ob-
Pr:fl:m 3-D Objects Too! ﬂ jects like coins, mineral specimens, etc. Fine

reflector and mirror system, Hi-intensity projec-
IDEAL FOR STUDENTS, TEACHERS, ARTISTS, | tion lens that enlarges images up to 16 feet

WOODWORKERS, NEEDLEPOINTING, ARTS AND| cooling vents and “on-off” switch. g LA
CRAFTS AND HOURS OF FAMILY FUN! No, 45008—Episcope Projector ................518.95 e m—
EXTRA BULBS FOR YOUR PROJECTOR ONLY $2.00 Real uncirculated bills
negotiahle anywhere in the U.S.A. or North Pale!

A COUNTRY CLASSIC... :henlmust uni;:rue rIE.fil'lristrn.a;s reeti_ng“?lt'\llanu:!;
'RUUSTER’ WEATHERVANE HeatEd IcE SCRAPER f::e-uJ hff'gﬁt. En hela:tﬁ%allyhdlg;e. yuu't: l?-limtc it

was done right at the mint! Yes, it's all legal and

H bills are still negotiable. Comes in a STEEL EN-
* Roof Almost 3 Feet High Remove SNow & IC€ | [opaviD” Christmas Currency Envelope. A very
* Porch Full Color the Easy Way! different stocking stuffer — a2 unique gift for
* Mail Bax anyone on the list.
o Rarden ¥ L) NO. S218—Sa0a BIlIS ..o $3.98)
® Fence Save: 3 for 11.00 — Save More: 6 for 19,98

End the pain of
cramped feet!

PROFESSIONAL
SHOE STRETCHER

$ 535

Plug Into Car’s Lighter

Make gquick work of even heavy ice build-ups. Mo
more frozen fingers . . . no more chopping on
thick ice. Just plug into your car's lighter re-
ceptacle. Softens ice on contact — makes removal
50 quick and easy. 2 blades: one for ice — one

A “Country Classic” . . . the Roaster Weathervane.| JI0f Snow. Slips easily into glove compartment. A
Our full color wersion stands almest 3 FEET TALL| JGet smart today . . . forget scraping in icy
“L'I!’h m;uuru dll'lky&" m;nsln. Snulltllr Eﬂf;ed for u; frozen weather. FREE
1l savy-dully metal mounting raware an
weatharproed hi-impact materials, Easy to assemble No. 1144—Heated lce Scraper ...................$5.89
hardware adapts to any angle roof. Attaches to porch, TWD ONLY 10.00 . . . THREE ONLY $14.00 2 lTT‘GHHEHTS b
fence or mail box too. Can be mounted on pole
(Ingluded) *%'ﬂur ranlr|r1l ;rndliarﬁun”. b It mulu a H.hr Iqr}urel ynlurseln Eﬁgt biessed, owernight refiel
n S ABtA t really does work . . . & professional way. Enjoy a custom fit that willj
falls which way the wind is blowing. Look at the| | Solid Hardwood “60 ANYWHERE SEAT" | | have your aching feet gancing for joy! Gently stretches
price — now, fhat is a good eld fashisned bargain! e by and widens Bight shoes. Crafted from Genuing HARD-
Mo, 81430— tooster Weathervane ... ... ... 14,95 o e WOODS with an E-Z METAL WAMDLE. Comes with 2
No. B147—5 hooner Weathervane ................. 514,95 e = tm{msim‘l .:!ﬁf.'"ﬁ."i R b "mare. trige
3 or itse ’ 4 no mara trips
SAVE—ANY TWD $27.00 - fo : *“f:m*“h g:m he "-ut.ga" out ‘of r'ﬂ“#"a n
. on't sulfer another ! I SIZE
;HI} SEX WHEN ORDERING.
en's Regular (TD-114) Men's Large ([108-140)
COUNTINUOUS ACTION Ladies' Regular (S8-84) Ladies' Largs (8B-11A) |
Mo. J0G6—Professional Shem Stretcher .............5%5.85

SPECIAL: 2 for 10.85

'DONKEY" WEATHERVANE | | otsing

Foster-I'reema t =
2345 Post Road, Dept 522—L, Larchmont, W.Y. 10538
RUSH the [tems ordered below om 30 DAY TRIAL
— complete satisfaction GUARAMTEED or my
meney back (except postage ndling) my pay-

ment is enclosed imcluding $2.85 for postage &
handling, {sarry no C.0.D.).

Ruan] size | irem mo. | pescriemion] price

, AS THE WIND

Sy " BLOWS . . . DONKEY You'll find 101 wses for our handy Folding Il.ll-l.'lll.l'll-ﬂb
*KICKS" THE FARMER IN THE PANTS SEAT. Portable, but oh %o studh! Stand on it . .
REAL ACTION! As the wind blows, the little] luood Grain ‘shows through Clear Profective Finieh

SHIPPING & HAMDLING 2185
M.Y. Residents Must Add Sales Tax

s s i e

: . Total Enclased
don rears up and kicks the farmer in the| JGreat looking — can be used as famp table or end
Nﬂ:‘:}' C[:I|nr‘|l.ll,p nan-stop action even with the| [mbie. Tm_ﬁ_inwhlrtlr A comiort lt_fp:-rtln; :uenls, :N'”:.Igﬂ U.P.S. Delivery Use Street Address
Slighest breezs. These folky “whir-a-gigs” | [e5e51, Petcs g U ol g ey e | LK,
have been crafted from weatherproof materials bar becomes carrying handie. Keep in trunk of car and] address Apt. #
and they will delight you and the neighbors for] Jyou're always ready to take a seat. What a gift .
years and years. Measures 1115" Iﬂﬂ-ﬂ. everyone can use the “amywhere seat'!1! City
JHe. 2254—Anywhere Seal .........ccoooieeiini e SELBE Stat

No. B123—Donkey Weathervane ................36.96 Extra Savings On Maltinle Orders! 4 — Zip

2 For §12 3 For $17 TWO OMLY $11.85 THREE ONLY $17.75 Mllow up to 3-5 weeks for delivery




BMORE EFFECTIVE By
duplicating the motion of
cross country skiing, the
world's best exercise,
MNordicTrack provides the
ideal aerobic workout.

BMORE COMPLETE
Unlike bikes and
other sitdown
EXEICISErs,
MordicTrack
exercises all
the body's
major muscles
for a total
body workout.
BMORE
CALORIES
BURNED In
tests at a major uni-
versity, NordicTrack
burned more calories
than an exercise bike and
a rowing machine.*
BMORE CONVENIENT
With MordicTrack, vou can
exercise in the comfort of your
home. NordicTrack easily
folds, requiring storage space
of only 17" x 23",

*Seientific rest resulis included in
MordicTrack brochure.

Nurdu: rack
THE BEST WAY TO FITNESS

A CML COMPANY © 1988 MordicTrack

Exercise
More€ wit

Bill Koch
Cllympic I
Sitver Medeliss I City

' Phaone | ]

Less

M LESS TIME Because
NordicTrack is so efficient,
you burn more calories and
get a better aerobic workout
in less time,

BNO DIETING No
other exercise
machine burns
more calories
than NordicTrack
.++ 90 yOu can
lose weight
faster with-
out dieting.
BNO
IMPACT
Running and
some aerobic
workouts can
cause painful and
potentially harmful
jarring. A
NordicTrack workout
is completely jarless.

BNO SKIING EXPERI-
ENCE REQUIRED Even if
you've never skied, in a few
minutes you'll be “tracking”
your way to better health,

P e — ]

FREE BROCHURE AND VIDEO
Call Toll Free Or Write:

1-800-328-5888

In Mmmnesola |-B00-{12-515 In Cansda 1-B00-411-9541
141 Jomathan Blwd. N., Chaska, MN 55318
[0 Please send free brochure ¥

[ Also free video tape (] WHS [] BETA
Mamie
Street

State Zip

ITSKR

With White's New EAGLE Metal Detector. Programmable
Computer Driven 1o locate only valuable [tems! Fun and
prafitablel Modeds Trom $28.95!

For & Frae Catalog
Call Toll-Free
1-800-54 7-6511

WHITES ELECTROMNICS
Dapt. PA-T Sweet Home, DR 67388

At Last & New Amazingly Simple
GAS TURBINE

JET ENGINE

Wulld frém sdiy 8 follow plane.

Lengih 18, Dis. 845", Wi. 18 |be.
p':- Gassline ar Kere.
**Sgretming hm-nﬂlf-mhn

- M “
:T:—T lrl"lit-i:. Hakw on § metsl cwklin
whe. Full ol
bl o maberis
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CABLE TV
e HAMBEERS.

ATLANTA.. $140.00 $59.00
JERROLD™, $119.00

Call for

EXTEND ENGINE LIFE

14.000 miles after
treating his car with
Fluro-Cote...

Irvin Allen drained

all the oil out
of his Datsun 280Z
and drove around a
race track 9 times.

Oil was then put back in the car and
Irvin Allen drove away- just to prove a
point; Flure-Cote treatment protects your
engine and improves performance like
nothing else.

Fluro-Cote’s 8 oz. bottle contains
enough PTFE (the most slippery lubricant
known) to coat internal parts of all inter-
nal combustion engines (gasoline or die-
s¢l) up to 360 cubic inches. We treat
metal, not oil. Hot metal bonds PTFE to
itself, thus reducing troublesome friction.
By reducing friction, Flure-Cote:

* Reduces drag,

* Increases mileage, engine compres-
sion, acceleration and engine life.

* Allows easier cold starts.

= Delays costly overhauls.

Fluro-Cote meets or exceeds every
manufacturer’'s engine warranty require-
ments and is compatible with all petro-
leumn based or synthetic oils.

If the skeptic in you
needs more convincing call
the toll free number below.,

Fluro-Cote

Treat Your Engine Right

mamm.|w19-95 Pt §2.00 shipping &

l handing Caiormia resadents acd §% sl lax
| e Esp
tarm

your free

catalog

today!

oriree caiog can . (402) 554-0417
Orders call toll ree  1-800-624-1150
M.D ELECTRONICS e
115 NEW YORK MALL STE. #133M11 | cs
OMAHA, NE. 68114 c.oD.

Send check of money onder 10; Tayled Enberprses. Imernasional inc
203 Wast Hilcres! Ave., San Bararding, Callfomis 02408

1+800 / 999-1995
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7 SHORTWAVE RADIO

ding

colls, Wimshurst and

and build electrical
Get hi
nators] You'll find quali

on these topics failita

one of most in-
r u'edml: collections of electric-
I ity and electronics books to
":"‘," tuma.lng}g in years. You'll find
high quality new
g ts of rare old
and collect-
ing old tme radios inchoding
spark-gap transmitters,
tal sets, regenerative and other
antique receivers, early teleph-
ony and television, and morel

Tesla Coils!

Bulld Tesla coils, Induction

bolt generators! Re-
ﬁm repatr motors! Design
generators!
from auto aller-
books

other

marel

Wide Variety!
You'll find plans and info on all
of unusual equipment from

lasers to century-old induction
coils! Build equipment your
fricnds haven't even heard of!

a strange collection of hﬂu'lu.un

Science” — lost continents, perpetisal
motion, unususl phl:ru::m:na recorded

throughout the centuries, and much

mare. ore the strange world that
lies between fact and fiction!

-----——_-1

= I Lindsay’s Electrical Books

Write for a catalog!

Write for your copy of
Lindsay's new Electrical |

Books catalng and see for °F
yoursell whEl. u've been
missing! Sen

Canada) or $-EI 0o ﬁ:ﬂign alr-
mail. Well send your catalog

X
00 (US &
!
immediately! Write today! !

| -

Box 12-WM2, Bradley IL 608915

Enclosed 18 $1.00. Send me & copy of
Lindsay’s Electrical Books catalog via first
rlass mall!

R N - . T —-
(&8 & &8 &0 & &n B &0 § |

We've sold over 750 Gyroplanes in
under 3 years 1!

Max speed 85 mph

Cimb 1200 fmp. . LA PatERTS e
Short takeoff & landing F'-‘ICE;

Kit assembly in 3 days

Will hover in a breeze |
Ultralight version-no license

Learn more aboid this faacinsting siremfi. You could be
Aying the Commander for MUCH less than youa think " Send

$25 (535 oaptsade LIS A) For our action packed video inpe
““Grvroflight ™. (Specily YHS or Beta, ) For 500 (%15 outside
L'SA) voucan order o copy of the recently published hook
let T Commumders'', & 24-page mside kook nd nob oniy
detmbed specifications of the ' Commander’” STOL ar
crall, tut alsve the development aml 1heory of the gyns
plane. |acluded o large 4-color wall poster. All anders
promptly shapped First Class Mkl

r"" iy AIR COMMAND
= *‘ " umufariwnay  Insorporaied
I:IHHIII!I

Rt. 3Box197P5, Liberty, MO, 64048
ol (814)781-9313—FAX (816)781-9364
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GARAGE DOOR

OWNERS
Major Breakthrough

Own A Garage Door Opener?
You Need The Garage Button=
Salisfaction Absolutely Guaranteed

or Your Money Back

® The Garage Buiton® replaces your ugly
doof opener transmitter with a stylish but-
len mounted in your car.
Installs in less than 15 minutes with very
simple instructions. No special tools needed
Eliminates lransmifter batlary by operating
ofl car's battery. Mever have 1o replace waak
or daad balleries again
Keap burglars out of your house brom trans-
mitter thall. Thieves can't steal it if they can'l
sea i
The Garage Button® mounis anywheara in

your car. No marg ugly iransmitters elipped
e the sunvisor that may get lost
Works with all Sears® Genie® Mooro®,

Overhaad®, Chambertain®, Clopay® and

Stanley® brand garage doar openers

Longer ranga than a weak transmitter

Completely preserves code protection

Crder one for each car, van and truck

Makes A Greal Gitl.
-
Credit Card Orders 24 Hrs, 1-800-442-9199
Send §14.95 + 2.00 postage & handiing to
Century Systems. P.0. Box 43725,
Dept. 56, Allanta, GA 30336

ro Chechk

g orM.0

PLEASE PRINT CLEARALY

MName

Address
City

$18,000,000,000
Found Money

Eighteen billion dollars sull un-
claimed from Govemment. Claim
your substantial share. For free in-
formation phone 1-216-453-3000
ext. L9102 R

HEHN IA APPLIANCES

FOR COMFORT!

You can emjoy heavenly
comfort might and day af
work or al play! Send for
FREE illustrated booklet,

i
1
i
1
-

BASEMENT T

FLUSHES WP 1o Sower or
Mo Digging Up Floors

Ingtall It Yoursell - Anywhere
Writs McPherson, Inc., Depl. 16
Box 15133 Tampa, Florida

FREE!! "HOW TO SAW LUMBER " Booklet
Telis All the EXCITING Facts on how you can
make BIG 35% with Ihe Foley-Balsaw Ona
Man Sawmill. Send For It TODAY!!

Foley-Belsaw Co.
,r 6301 Equitable Rd., Depl 44034

LY Kansas City MO 64120
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ORDER TOLL FREE!

| mNorthern;"' 1-800-533-5545

[ 1l Your Handyman Headquarters In MN 612-894-8310
bt b Save 20-50%

Sale Prices Good Thru 11-30-88 }’ = Send for your

II "'-:_—_r-_,._—
Monster Maul e : i [ i

12 |b. Lumber Jack log T Discount

spditter maul Al sleal han Log Splittar ::""h'" dack i [T e = Toots, ;nm &

e, Sphta mt?a?gﬁdlh Datent Valve ﬂwh bwgn'glc.d:i?‘i.rﬂn e 4000 Watt = Equipmaent

et #uto retum log spiiter o0 FRG TRCTEL T Continuous Generator Caistogt

s wabv, %" inlat and oul- g stand removes lor Fecol siarting, 2 HP Tecumseh

ssie $16.99 ket ports and 4" work- Cant Dog work ergires han casl won slesve 100% save
Ing ports. Bam #2000 fmme 11802 oy windings. Hem # 15425,
see $49.99 52699 ssie $389.99 20 to

19,50 oo . —
oty Best setng Heater e 50% on: BTN

16 Ton fter - Clean reltable heat! Power Too Log
5 HP ﬂwL:ghsplﬁﬁd 2-siage pump, 24" 2-Stage Hydraulic Pumps  00.5% afficlent-heats " oo L Spitare
srche, 8§ Wing Weoge. List 51100 11 GPM ¥ di shan, W inkt, 1030083 oo s Hand Tools and Equipment
B Yy Fiours kom 8 N

::. ;131:9 99 ;.umm ms;‘g“m lon-iankiull of kerosene. el m Gas Engines = Air Compressors

. . m Generators and Air Tools

—— 2 m Hydraulic u Trailers and
Tie Rod 4 Parls Trailer Parts
s Uvh GOk Chaka u Welders = AND MORE!!!
Closed pin cenbar A4 e i eagios. 167 sprocks bar #nd nol includad.
distance J4%" U.EI'I Am:mabc A& manual DI’I.I?II] mﬁrl?:!hnh - 5 $H|¢Iﬂrﬁg ﬂf:dh?ﬂ-ﬂ[‘?___'_"lf__________‘
e 2909424 Lisl S310.03 lern # 10080 !
! Ee-'":l_1l:-f your FREE 136-Page Discount Tools.

saka $119.99 sain $109.99 aner mai-n taciory mbat : Paris and Equipmenl Calsiog! i
250,000 BTU 12,000 BTU Rem#  Sire See | rame |
Propane Heater A infra-red Propane L L S R :
Compact, high pessum Heater. 100% sate-  MT. Double Haater :}'“ ?3-‘ U BB | pddress — — [
hester producess o o - by shui-of  wakve 24,000 BTU m’g :2::§ .::_'n i |
280,000 BTlhour 23 Manlains constand  Lighl one bumer o  p7s  jowan giies | ;
gh by V" diameter. P . Teaal oulpul down o two. Adjusl haat from 1775 160 $1799 | I
ioi/safoty control el minus 30, Tank nol  about 600010 24000 178 vy sikee | e Zp -
Use 100 I, propane gas inchuded. BTU. Tank nol i 4777 30wa0 85499 | i
cylnder. Hem & 1738 l-r;.-rg.'_ tem #1728 chaded, Kems 1727 78 sy sadog | orthem Keys 77756 i
ssle $124.99 ssle $36.00 sale $79.99 Wre 30w0 erese | PO /B 1N Bumems M BRI o |

THE FUTURE NECESSITIES

NOW THAT THE 21ST CENTURY IS UPON US, OUR LIVES ARE CONSTANTLY BEING MADE MORE AND MORE
COMPLICATED. TO HELP SIMPLIFY AND ENHANCE YOUR LIFESTYLE, WE AT THE FUTURE NECESSITIES
ARE OFFERING YOU INNOVATIVE AND EXCITING PRODUCTS. YOU WILL FIND OUR ASSORTMENT UNIQUE,

AFFORDABLE AND FUN . HERE ARE JUST A FEW:

PLUG "W* PLAY YOUR CD OR CASBSETTE
Answering Machine Message PLAYER THROUGH YOUR CAR FM RADIDI
Stopper] Tums ofl and resals
your answaring machine'’s messaga
sutomatically when you pick up any
phama In your homal Prevenis
Imerruptions of Fax and modem
transmission from othem pecking up
thas phiona.

Ordar no. 1001 §14.85

He wirlng mnesdad! Just plug thia device Into
your car lighter and playar. Than esnjoy your
lavarile music. Hooks up In seconds! Mo move
worrying aboul thell of expensive car audio
squipmant!

Parfect lor cams, trucks, vans, boats, AV's, renfal
vehicies, CB's and scanners, Complately poriabiol

Use with FM Radio only.

]
M nﬁ_l Fatent panding Orde na. 1004 32985

An addmss book the size of & credil

cardl Tha Casle dats-cal 100 s
THE 2903 SANTA MOMICA BL.
an addr book, scheduler, watch
and oaioutator) Barss up 1o 100 | FUTURE SUITE 479  DIVISION 2
data lteme in alphabetical order, MECESSITIES BEVERLY HILLS, CA 80212
Sacrat funcllon protects privale
data. Ordear # Ciy Price SH Total
Ordar no. 1003 $30.85 1001 $3.00
A greal Casle analagidigiial 1 ggg :rggg
dive walch for under $50.00 Wty
Diva wp ta 100m. Siop-waich, 1004 $3.00
hourty timas Signal & much mons| CA Residents add 6.5% sales tax
Ondgr . 1R $L90 Include check or money order for
Total order: $

We offer you these and other exciting innovations with a 30 day Namib

UNCONDITIONAL MONEY BACK GUARANTEE. Prices do not

: \ Address

include shipping and handling. Please allow 2 to 4 weeks for

dellvery City ST Zip
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[(X3% g AUTO RESTORATION TOOLS AND TECHNIQUES

Eastwood Stitch Welder Tames
Sheetmetal Distortio

EAuES

Our Customers Write:
‘Before bty wour Stiteh Welder | nas reaidy
to Hheroidt sy elect e woelder B e Prasli,. No

gt ber howe Taed | brved, the amps cowdd not be
st long et o gt Barrineg fuodes o e

Simplifies Home Bodywork

With a litile practice anyone can wild
automaotive shectmetal with virtually no distor-
tion or burn-through, The Stiich Welder
makes it casy to run a continuous weld bead
on guarter panels, body patches, floor boards
ete. IF you've ever tried are welding body
panels vou knisw the high amperage cutput
plays havise on thin gouge metal. Our new
Stitch Welder controls amperage to prisduce
professional, uniform welds similar lo those
made by expensive wine-fed MIG machines

Special Circuils Control
Arc Welding
By directing the arc welder's current through 4
copper wiund solenoid and diode the Stitch
Welder creates a unigque pulsing action. This
pulsed current prisduces an uax}'-m—nrnlml arc
necessary for clean, unifiorm weld beads on
sheetmetal, There are no buttons or trigoens
the pulsing action is automatic! All you do is
:|';L|||.1.." thi electmide

W lding, with the Stitch Waelder is faster and
vaswr than conventional stick welding. The
are’s seli-starting, so there's less chance of rod
sticking, Onee you strike an arc lay the rod on
the metal and let the machine do the work
After sume practice vou'll produoce welds
rejuiring little grinding or filling, Remember,
as with any welding ool the Stitch Welder
Pl Tes Fll,'n.til.'l_' tis prroduce good results,

Wirve included completed detailed instroctions.

sheetmetal. [ noie Turde o aseable peece of
ettt Phaiks: fo your Stitch Waelder
. Wrighd, Pentia

Attaches to Any A.C. Welder

The Stitch Welder's five-foat power cord
attaches to the electrode holder on any AL,
arc welder (must run at 80 amps or less). Lses
standard arc welding rods up o 332" and will
weld down o 22 gauge steel and stainless. The
tocl by s cast aluminum with a vinyl
insulated grip for positive control. Electrodes
held with a set serew and can be vasily
replaced. Tool designed for years of trouble-
free service. ALWAYS USE PROPER

SAFETY PRECAUTIONS WITH ANY
WELDING EQUIMENT.

30 Day Shop Trial

Try the Stitch Welder for 30 days in your shap
of garage, If vou ane not completely satisfied,
simply return it for a full refund. Order your
Stitch Welder now for a head start on body
wirk projects. The Stitch Welder is only 55900
plus shipping. Mot available in stores.

-

- FREE!
Eastwood Catalog,
Fill In Coupon.

Ower 100 pagges of specialty
restoration tools. Body metal
welders, buffing kits, paim
stpplies, Tust remivers, and

Tuul'\ shioiw mam ul]ulr
and i action,

Cixpryragnl 1888 The Essirsll Oeoup

Meire

E] 30 DAY MONEY-
gﬂd O‘)d BACK GUARANTEE

TO ORDER
CALL TOLL 1'80'0-345’11?8
FREE_ _ _ _Outside US. (215) 6i0-130_
| |
| CODE iDsoPMBES |
j L] Send me____ #4369 Stitch Welders I
| o $59.00 plus $6.00 shipping. |
j | #4377 Arc Welding Rods Designed for |
Shectmetal. Approw. 120-2mm dia. Rods |
: and Special Flux (3 [bs. pkg.) - §12.95 |
{ | Send Free 100 Page Eastwood Catalog. |
| |1 CO.D0. (Add §2.75) |
|10 VIsA SHIPPING 5§ |
|| MASTER CARD !
D 1) Check Enclosed TOTAL §______ :
' Credit Exp
I Card Date, '
I (PA residenits add 5% sales tax) '
| |
I NAME —
! ADDRESS. '
CITY
STATE ZIF

580 LANCASTER AVENUE
BOX 290 MALVERMN, I'A 19355

|
|
|
[ THE EASTWOOD COMPANY
|
I



PERFECTLY CLEAR AT ALL TIMES...

— -:E__-:Tﬂ

EXCLUSIVE FORMULATION USED BY AIRLINES
NOW AVAILRABLE TO CAR DWNERS

Glass Shield " KEEPS

ALL CAR WINDOWS

* NOT ICE  NOT GRIME
* NOT DIRT » NOT RAIN
* NOT BUGS  NOT TAR
* NOT SALT SPRAY

NOT SOLD N STORES __ ¥ One Application lasts for up to Six Months!

» NOT SNOW « NOT SLEET

GLASS SHIELD uiilizes the formulaton now
usad by most commercial and private planes
to insure a perfactly clear windshisdd regand-
bass of how foul the waathar.

WORKS LIKE MAGIC
Youl ba amazed as you watch tha slomants
hit your windshieid and actually roll and
bouncs ol avery arsa of glass. s not
magic....i's GLASS SHIELD!

IMPROVED FOR CAR &

BOAT OWNERS

The plane formulation was enhanced by
adding ingredsents thai nol only help prevent
SNow, sleat and ice formation on cars, but alse
grima, dir, bugs, tars and sall spray from
adharing to your windshield and all glass
arsas, including side miron. You can now
drive in the worst of wealhers with the assur-
ance that you'll enjoy even chearer visdbility ai
all times without aven using your wipers.
AMD, becauss GLASS SHIELD protects. the
entire glass area of your car, you enjoy far
greater visibsity than maraly depanding on
your windshiald wipsrs. Claarer and widar l
visilily insures efimination of “biind spots” |
and provides greater prolection agains! road
aocidents for you and your family, GLASS I
SHIELD s made by the manufacturers of
famous GLO-SHIELD, America’s finast

Shaprmenl withun 80 aays

| ne

— Qlass Shield —~
© HELFS STOF 5, 0% 0 LT FOM
© 040 Taxs, Shest SALT, SPRAY, ORT
AT ALL TIMES (not just wipar area).

@ GREATER PROTECTION AGAIET
ACCIDENTS FOR YOU AND YOUR FAMILY.

@ DME APPLICATION LASTS FOR UP TD
& MONTHS.
@ DNE BOTTLE PROTECTS SEVERAL CARS.
@ SAFE FOR ALL CAR FINISHES.
& EXCELLENT FOR HOME WiNDOWS.
ELIMIMATES COMETANT WASHING.
@« PERFECT FOR BOATS, T0O.
KEEPS SALT SPRAY OFF WINDOWS.
30 DAY MONEY BACK GUARANTEE
Howe Co., Depl 3056
300 McCann Street, Nashville, TN 37210

Pleasa rushme__________ bottias of GLASS SHIELD
@ §7.95 (2 for $13.90. 4 for §25 05 PLUS my bonus
Anti-Fog Pad. Add §1,00 per order for posiage &
handling. TH. residents add sales tax. Enclosed is
checkorMO. lor§___________ orcharge io
my O VISA [ MASTERCARD

Ezp. Data

Narma.

Aodress

City.

Zip

Ry

BECOME A MAGICIAN!

ey, Fast. Leam &8 ilamiore wih THE MAGIC COURSE. Complete mburtions, phs
waliatie membershy n magoian’s socety and quartety "X Mg sewsefar
£20.% + 3 0o, NS, addites ban, Sabsfacton puaralend. Sand papment
oc THE MAGIC COURSE, 5008 5 County Bivel, Farmingsaie, WY 11735,

wad rou oun JHE] JCOPTER

W SPECIALL W

F.0, Boa ¥

Ridermeed, WO 11159 e
Crodnl cord ardes line. § 301 BA3 B8 LR

wdd B
Fesmely wmiiy

Baoln Basks: Only 19 557

FIMPFLE, LOW - COIT ASSEMBLY #Carrimn nre jpersen-plas
aTip-jei Fuweiwd o liremae newded
PLANS — lulfy dllen. § 10 95"

i Helicapter
Experimeniers

e TR

|

can halp you .
§ *add Inches io your
j chestand ams

* ncrease strengih
i * Dulid muscle mass
B in just days’

Sand ra;I:IDEEBmu:;EH
DASH oK ® Dt PRAT 1S
l Tusc. AL 35403 1-800-367-8500
A ——— - -
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BUY DIRECT
FREE Wholesale Catniog
Custom Cues and Cases

CORNHUSKER
BILLIARD SUPPLY
1618 0" Streel
Depl. 3
Lincoin. NE 6B508
1-800-62T7-8888

BE YOUR OWN
BOSS...BEA
LOCKSMITH

There is a difference in
locksmithing training and
the difference is NRI

Omly MR gives you such complete train-
ing, 50 much real bench experience, and the
confidence and all the tools you will need to
earn cash money fast.

A well-trained locksmith earns money in
many different ways—insialling locks in apart-
ments, homes, businesses, and automohbiles,
fixing broken locks, cutting new keys.

The Newest, Most Advanced
Course of its Kind

Thorough step-by-step lessons and profes-
sional locksmithing equipment such as the
Taylar KIS Key Machine give you hands-on ex-
perience in this exciting growth field. You'll start
earning huge cash profits of B00% 1o 900%
duplicating kevs. And only NRI offers you an
Electronic Security Alarm training sysiem.

Compare! NRI offers the only course that
is nationally approved by the Accrediting Com-
mission of the National Home Study Council.

All the money-making secrets of a lock-
smithing trade will become yours with your
NRI training.

Plus, only NRI gives you training in both
Iocksmithing and electronics security systems in
one complete course.

Start Your Own Business, Full or
Part-Time, Even From Your Home

Add to vour income with part-time work
with established locksmiths. . . start your own
part-time or retirement business in your own
home. . .make locksmithing and security &
full-time career as a skilled technician in your
own growing business. There is opportunity
everywhere!

SEMD FOA FULL INFORMATION BOOKLET TODAY! COMPARE.
| THERE'S MO DBLIGATION AND MO SALESMAN WILL CALL!

I
MAEFRRF wcvools

I Bolerw bl Cotin
FiT Wiknrin dve

I

|

il !
Edacatian Corme h"" |
Waskisgias. (6 20078 I
|
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Pl i V-8 paivered :gbnng 5000 —. \
o nlly, Austin-Healey reproduitign” > 3 The Baron 5K (Mercedes 4-Pass.)

h [s Bulldmg Your Own Classic
Roadster So Much Fun?

f you are looking for a fun the industry’s only written money back guarantee. The Most Respected Name

and exciting project for the  If you're more interested in a completed roadster, In The Business

whole family, you can’t beat  we will custom build one for you. Don't take our word about our
the satisfaction that comes from CALL TOLL-FREE TODAY! quality, listen to the experts: “The

building your own Classic

y 3 Sebring’s contruction and fit are
Roadster. Our kits provide a ext. 2640  tupical of Classic Roadster's stan-
tremendous learning experience - o - amroxTaNT)  dards. In @ word — great.”

:f;t:ﬁ!::l:ﬁg 12;:::3 E::rljisr;ﬂam?@a FOR EXPORT CALL (701} 793:8686 Peterson’s Kit Car Magazine.
----------------- “fis combination of bg car com-

ﬁ““"j""'ﬂl E“h’ be ?!mawd 3;50” | YES! Please send me the following information: s fort, elegant styling and solid
ANAIWOTE . . - ARG JOur roadseer. | Easy-To-Assemble Kit [ Custom Built Car engineering may make the Duke

Easy Assembly, Quality | A} O FREE Color Brochure, parts & options info, a new industry standard for

Engineering | and corporate report medium-priced replicas.”

We put a lot of effort into our I The Supercatalog of Kit Cars.

t;‘fé”;ﬂ?r‘;“h‘f‘ﬁ}; hhgl’.":eg" We | C) 1 ($15.00) VHS videotape (corporate & model . part of a handful of

|
|
|
B} 1 (85.00) 16 pg. Product Catalogue, plus 24 pg. :
| .
engineers on staff than the rest | pendlle) ples "B literate phe, | . o ey
I
I
I
I
|
|

company, component & pricing info

iti the face of the kit car industry.”
of the industry combined, assur- | [y [ ($2.000 Profit Opportunities Report Hi Performanee Cars Migaxine:
ing proper fitting components o

and years of solid driving. | Phone (Day) | : Contact Us Today

: _ It is not by chance that we are
Our fiberglass is the finest in the | Phone (Eve.) ) one of the oldest and largest
industry. You'll do no painting or | Address

i : . manufacturers in the industry.
finishing, its all professionally | City State Zip We've tried hard to successfully

done for you before it leaves our Card # Exp Date _/__/__ | offer what you want. Call us to-
factory. We have so much con- | E CHwsic Pomchir. L —= day and decide
fidence in our products we offer | LW Furg b0 sei0a usa _ Coupon must be complete 1o peocess. | o yioyyreelf.

Also available “Manufactured In Canada’ Camadians call 1-800-437-4342
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Troubleshooting

THROTTLE BODY
FUEL INJECTION

BY MORT SCHULTZ, Contributin

PM lllustrations by Fred Wolff

Editor

F YOU THINK troubleshooting
Throttle Body Injection (TBI) is
too complex for the Saturday me-
chanie, you're wrong. It's a relatively
simple system to handle. And test in-
struments cost only about $60.
However, before you turn your at-
tention to a TBI system in hopes of
solving a performance problem, be
sure to check other possibilities, such
a8 vacuum loss, bad electrical connee-
tors and ignition-related malfunc-
tions. These cause trouble much more

often than the TBIL.

Simillarities and differences

Onthe surface, TBI looks like a carbu-
retor system (Fig. 1). It's mounted on
the intake manifold as a carburetor

POPULAR MECHANICS ® NOVEMBER 1988

INJECTOR
THROTTLE BODY

-#H'.L:':-. - TN RE.

would be, and it may have that large
familiar-looking air cleaner overit, as
a carburetor does. Once you remove
the air cleaner, the differences be-
come apparent.

When the throttle body is uncov-
ered, you notice one (single-point) or
two (dual-point) fuel injectors. Or you
might see two throttle bodies, each
with one fuel injector (Fig. 2),

In addition to the fuel injector(s),
there are other parts of a TBI system
that can be troublesome: in-line fuel
filter between the fuel tank and throt-
tle body, fuel-pressure regulator,
electric fuel pump, fuel sock in the fue]
tank and the idle-speed control.

In addition to these, you can’t ap-
proach TBI without considering the

electronic system that controlsit.
The electronic system calculates
the fuel requirements of the engine
and gets the fuel injector or injectors
to deliver the amount of gasoline nee-
essary for the engine to run efficient-
ly. When considering the TBl as a
possible cause for an engine perfor-
mance quirk, the important point to
remember about electronics is that a
malfunetion with the eontrol unit
(computer) or with a sensor can cause
the same problems that a fault in the
TBI system can cause, Therefore, if
the tests described below result in a
clean bill of health for the TBI, check
out the electronics. If the CHECK EN-
GINE light on the dash is lit, refer to
the manual for the procedures for

153




interrogating the computer for its
diagnostic eodes before you try any
troubleshooting on your own.

hting the w
When ;-::Er TBI—e:IipPed engine
won't start, first determine whether
the fuel injector is being energized so
it opens and sprays gas into the en-
gine, An accurate, easy-to-use test
instrument is the TBI Injector Har-
ness Tester (Fig. 3). This test light
costs less than $10, and you can order
one from Borroughs Tool & Equip-
ment Corp., 2429 North Burdick St.,
Kalamazoo, MI 49007 or from Kent-
Moore Tool Group, 29784 Little Mack,

Roseville, MT 48066.
To use the test light, disconnect the

wire harness that connects to the fuel- |
injector electrical terminal and plug |
the test light into the wire harness |

connector. Crank the engine, If there
are two fuel injectors, test both.

Does the test light give pulsating |

flushes? If not, there's an electrical

1 WMWBMhmmm

| failure or & problem with the electron-

ic control system.

But if the light flashes, the reason
the engine doesn't start lies with the
injector itself, fuel pump, in-line fuel
filter or fuel sock. To get a line on

| which it is, check the tip of the fuel

injector as someone in the car cranks
the engine.
You should see gas spraying from

| the fuel injector, but look closely be-

cause it's sometimes difficult to pick
up the spray. If fuu don’t see gas
spraying, the problem is with the fuel-
delivery system.

Furthermore, if you're having a
performance problem—something

. other than the engine not starting and

the spray of gas from the fuel injector
ig not in the shape of a well-defined
cone, there is a TBI-related problem.
TBI-related performance problems
can include hard starting, stalling,
hesitation, rough idle, fast idle, die-
seling (engine run-on), lack of power
and poor mileage.

SATURDAY MECHANIC

| of the fuel-delivery system is causing

| In testing to determine which part
l>\ | the trouble, establish whether
the malfunection is with the injec-

tor or another component. You
can do this by analyzing fuel-
system pressure, but to do this
test you may first have to relieve
pressure in the system. If you don’t
relieve the pressure, you'll get
sprayed with gas as you loosen fit-
tings to connect the pressure gauge.
Most manufacturers have a fuel-
ressure diagnostic valve in the fuel
ine. If your car has one, you can tap
the pressure gauge into the valve,
avoiding the need for relieving fuel-
system pressure.

Relieving fuel-system
re

pressu .
Although manufacturers suggest dif-
ferent ways of doing this, you won't
go wrong following this procedure:

1. Place an automatic transmission |
in Park—a manual gearbox in Neu-
tral—and engage the parking brake.

2. Remove the fuel pump fuse from
the fuse panel if there is a fuel pump
fuse. If not, look for a wire harness
connector near the fuel tank. Pull
apart the connector to disconnect the
electric fuel pump.

3. Start the engine. When the en-
gine stalls, crank it for b seconds.

That's it, except for these few tips:
B Although fuel pressure has been
released, a little gasoline may spray
when you disconnect a fuel fitting, so
wrap a cloth around your hand and the
wrench to collect it.

B Whenever you reconnect a fuel fit-
ting, don’t reuse the O-ring seal. A
used seal might cause a leak. Buy sev-
eral new ones, because you may have
to disconneet the fitting a few times
during the course of TBI servicing.

M Keep in mind that once you allow
fuel-system pressure to build up, you
have to release it before disconneet-
ing any part of the system again.

Fuel re test

A fuel-system pressure gauge should
cost you less than $50 from an auto
parts dealer or from one of the two
companies mentioned above.

You'll need specific data concernin
the pressure developed by your TB%
system. This spec is in the service
manual. Don't guess at it. Depending
on the system, pressure can be be-
tween 9 and 39 psi. Make sure the
gauge is appropriate for the fuel-pres-
sure spec for your system,

Do the test in the following way. (If
your system is equipped with a fuel-
pressure diagnostic valve, you can

POPULAR MECHANICS » NOWVEMBER 1588



| justattach the gauge toit, rather than
depressurizing the system and dis-
connecting lines to insert a gange. )

1. If you disconnected a vacuum
hose from the throttle body when you
removed the air cleaner or air inlet
duet, block the vacuum port to pre-
vent vacuum loss as you erank the
engine. Vacuum loss can result in a
false reading.

2. Disconnect the fuel-inlet line
from the throttle body. That's the one
coming from the in-line fuel filter. The
other line you see at the throttle body
is the fuel-return line. More about this
one later.

3. Connect the fuel-pressure gauge
between the end of the fuel inlet line
and the throttle body (Fig. 4).

4, With the fuel pump reactivated,
turn on the ignition switch but do not

crank the engine. Wait 2 seconds, |

j . — I

B This inexpensive test light will flash if TBI |
electricals are okay.

note the pressure-gauge reading and |
turn off the ignition switch. Or, you |
can jumper 12V to the fuel pump with |
elip leads. On most GM ecars, you can |
jumper to the ALCL connector under

the dash. At any rate, the reading will |
be one of the following: !

(a) A reading in line with the nor- |
mal specification, indicating that
there's nothing wrong with this TBT |
system except maybe the fuel injector
{see below),

(b) A zero reading, in which case
the engine won't start.

() A reading lower than that speci-
fied, in which case the engine has one
or more of the aforementioned drive-
ability lems. |

(d) A reading higher than that |
specified, in which case the engine
will flood. I
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| fuel-line ﬁttinﬁs.
a

| the fuel pump when you listen to it. |
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Zero fuel pressure

The malfunctions which result ina |

zero fuel-pressure reading are a dam-

aged fuel line, breakdown in the fuel |

g:imp electric circuit, including the |
el pump relay, bad fuel pump and |

clogged fuel filters. '

Examine the fuel line for damage
first. Doing this is relatively easy |
—look for a kinked or erushed line, |

Then check the fuel pump fuse. If
it’s blown, and you replace the fuse |
only to have it blow again, there'sa |
short in the fuel pump circuit. |

Listen to the fuel pump. After the

ition switch has been off for sever- |
minutes, put your ear close to the
fuel tank as someone turns the switch
back on. Or, you can jumper the pump
as deseribed earlier, Do nof crank the |
engine, If you hear humming or whir-
ring, even momentarily, the fuel
ump and fuel pump relay are okay. |
R‘um your attention to the fuel filters.

Relieve fuel-system pressure and |
take another pressure test, but this
time place the pressure gauge be-
tween the outlet side of the in-line fuel
filter and fuel line. If pressure is now
normal, a part of the fuel line from the
filter to the throttle body which you
can't see is crushed or kinked,

If pressure is still zero and the in-
line fuel filter hasn't been replaced in
awhile, do that now,

The in-line filter can be found under
the rear of the car on the frame rail,
against the outside of the fuel tank or
in the engine compartment. If you
can't spot it easily, trace the fuel-inlet
line back from the throttle body.

To replace the filter, relieve fuel
pressure and disconnect the fuel line
from each side of the filter. Make sure
the new filter comes with seals for the
Serew the fittings to
the filter by hand and give them a
quarter-turn with a wrench. Turn on
the ignition switeh and check for
leaks. If replacing the in-line filter
doesn't help, then there's the fuel sock
to consider. It's on the end of the fuel
E’fkupin the gas tank and will have to

removed to be serviced (Fig. 5).
The fuel sock is supposed to be self-
cleaning, but they have been known |
to foul and cut off the supply of gas.

Suppose you get no response from

Then, check the fuel pump relay be-
fore diving into the gas tank to replace

the pump. A wiring di fromthe |
car’s service manual will make it easi-
er to pinpoint the relay.

Once you find it, disconnect the
wire connector to see if terminals are
clean and tight. Use a test light to
make sure current reaches the relay.

| pressure back to the tank.

Lt

& Disconnect fuel lines |shown), or use test

| fitting to attach pressure gauge.

Push the probe of the test light into
the connector so it makes contact with
the terminal. Turn on the ignition. If
the test light doesn't glow, there's an
electrical failure. But if the test light
shows that current is reaching the
relay, check the relay output to the
pump. If voltage is present at the
pump contacts, then you'll have to

replace the pump.,

Low fuel
Conditions which will cause a low fuel-

pressure reading are a clogged in-line

fuel filter, restricted fuel-deliver

line, a dirty fuel sock and a faulty fuel- |

ressure regulator. If the in-line fuel
ilter hasn't been replaced in some
time, that’s a good place to begin.

It's easy for a fuel line to be dam-

aged, so examine it along its length

from the fuel tank to the throttle

body

for low fuel pressure, the next step is
to gervice the fuel sock. Some vehicles
have an access port through the trunk

If ;;fnu'va still not found the reason |

floor, but you may have to drop the

tank. Empty the tank safely first, and
remember that gasoline fumes are
dangerously explosive.

High fuel re

Suppose you get a fuel-pressure read-
ing in excess of what the manual stip-
ulates, It doesn't happen too often,
but when it does there are two good
reasons, The fuel-return line is kinked
somewhere between the throttle
body and fuel tank and is restricting
the flow of gas back to the tank. This
resulte in high pressure and flooding.
Or, the fuel-pressure regulator is de-
fective, and not bleeding off excess
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| § In-tank filter sock and pump may require
tank removal for service.

Fuel injector
Performance problems often associat-
ed with a malfunctioning fuel injector
are hard starting, rough running and
black exhaust smoke when the engine
finally starts—also dieseling (engine
run-on). Dieseling indicates that an
injector may be stuck partially o
When the fuel-pressure test uwn
a normal reading but there is a prob-
lem that could be fuel system related
or when the spray pattern you ob-
serve while watching the injector is
suspect, add a fuel-injector cleaner to
the fuel tank. Use one recommended
by the manufacturer of your car.

I=F s o e
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Using a cleaner is often an easy, in-
expensive way to get rid of dirt in the
injector that is gumming up the
works. However, if this doesn’t
resolve the problem and testing igni-
tion, vacuum and so on, turns up noth-
ing, you may want to remove the in-

jector(s) for testing by a shop that has

an injector tester. Here is what's in-
volved in removing the injector(s):

1. After relieving pressure in the
gystem and removing the air cleaner,
disconnect the electric connector
from the fuel injector.

2. If the injector is held by a brack-
et, remove the screw to free it.

3. Try tmrluuk the injector from the
throttle body with your fingers. If the
injector doesn't come out, get some-
thm to use as a fulerum, such as a

lfmwdriver or a round piece of
metal stock. You also need a screw-
driver with a fairly long shank. Place
the fulerum across the front of the in-
jector, put the serewdriver over the
fulerum so the tip of the serewdriver
g:gagea the ridge around the injector

press down. The injector will pop
out (see lead illustration).

To install a new injector, lubricate
the O-rings with automatic transmis-
sion fluid. Then, look for a guide pin on
the injector, line it up with the crevice
in the throttle body, and push.

Other co
Three other parts you may have to
deal with are the fuel-pressure regu-
lator, idle-speed control and throttle-
Eo&lt.mn BENS0T.

The fuel-pressure regulator is set
at the factory. When it goes bad, the

reason is usually a tear in its dia-
phragm (Fig. 6). A damaged fuel-

FLFI.L PHESSLIRE

pressure regulator will often leak gas
and cause the engine to flood. Indica-
tions of a bad regulator (in addition to
a performance problem) are gas odor
and sparkplug tips wet with gas.

The fuel-pressure regulator is Fﬂ.l'l.
of the fuel-meter cover on top of th
throttle body (Fig. 7). Up to now, the
entire cover assembly of many TBI
units had to be replaced when the reg-
ulator failed. Now, manufacturers
are issuing re:lalar:ement diaphragms.
B A faulty id ed control causes
rough, unstable ldle and stalling at
idle. This is one component of most
throttle-body injection systems that
will put a trouble code into the com-
puter when it fails. To replace a bad

o5

I | '}i Y
Lo El_“ 9
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7 Remove fuel meter cover for access to reg-
ulator or fuel injfector.

idle-speed control, disconnect the
wire terminal and unbolt the device.
B Although the throttle position sen-
sor (TPS) is a part of the electronic
control system and not the throttle-
body injection system, it's attached to
the throttle body and is usually associ-
ated with it.

If the TPS goes bad, the air/gas ra-
tio is disrupted and an overly rich fuel
mixture will occur. This includes
rough idling, stalling or hesitation on
acceleration from a standstill, black
smoke and poor fuel economy.

The TPS is screwed to the side of
the throttle body. Unserew it and in-
stall a new one, but just be sure you
get the correct TPS for the kind of
throttle body on the car. It may need
to be adjusted to spec, but some vehi-
cles are self-adjusting. P
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in SMAll ENGINE —
service and repair ;

Start your own money

In jusi a shori time, you can be ready to
Jjoin ong of the fostest growing indostries
in America. .. an industry where guali-
fied men are making from $25.00 to
£30.00 per hour... and that's jusi for

labor. Parts, engines and accessories ndd
even mm*e in II'H profits.

Because the small engine indusiry has
grown so quickly, an scoie shorfage of
qualified Small Engine Professionals exists

throughout the country. In fact, it nol un-

usial for & good small engine man (o be
three (o four weeks hehind in the summer
und ut least @ week behind in the winter,
When you see how many small engines are
in use today, it's easy (o understand why
gualified men command such high prices
— a5 much us $49.95 for a simple tunc-up
that takes bess than an hoor!

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine. ... ALL YOURS TO
KEEP. ... All at NO EXTRA COST.

, BEAT INFLATION!

Cash in on the

huge demand for
small engine repair.
Work part time, full time
e # right at home- we help you
L Y M\:ﬁé every step of the way.

=

C making business!

65-million small engines
are in service today!

That's right — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the U.S. A, That's the
official count from the Engine Service
Assn,, and new engines are being built at
u rate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, you can soon
have the skill and knowledge to make top
money servicing these engines, Home-
owners and businessmen will seek you
out and pay you well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-caris, smowmo-

You receive trade secrets

and business plans.

We guide you every step of the way,
including tested and proven instructions
on how to get business, what (o charge,
how to get free advertising, where o get
supplics wholesale ... all the “tricks of
the trade™. .. all the inside facts you need
to assure success right from the start

increazed Incoma

“ee had abour 8
yeary experience
repairing small en-

Einex... but reé-
pairs were only
minor. .. wntil I

siaried the Foley-

biles. generators, snowblowers, paint

il Relsaw Course.'”
sprayers. . . the list is almost endless.

Walter H. Strick
Camphell, Califarnia

With our famous ‘learn-by-doing” train-
ing method, you get practical *hands-on”
experience with specialized tools and
equipment that you'll receive with your
training pliis a brand-new 4 HP engine —
all vours to keep !

SEND FOR FREE FACTS!

You risk nothing by accepting this
affer to find our how Folev-Belsaw
training can give you the skills you need
to increase vour income in a high-profit,
recession-proaf business of your own.,

Just Gl in and mail coupon below (or
send postcard) to receive Tull information
and details by return mail. I8} IT TODAY !

FOLEY-BELSAW INSTITUTE

B30 Eguitable Ao, Depl. 51585

fﬂl:t-ﬁ Iled Wansas City, M. 6412

There is NO OBLIGATION and
EHL‘HE,E _NO SALESMAN Will Call-— mrl

" No experience necessary.

You don't need 1o be a "born mechanic’
or have prior experience. If you can read,
vou can master this profitable trade right
at hisme, in your sparetime, withoul miss-
ing & single paycheck. Lessons are fully
illustrated — so clear you can’t go wrong.

Send TODAY
for this

___________________________ ==
| FOLEY-BELSAW INSTITUTE i
| 5381 Equitabie Ad., Dept. 61505 1
i llnil:tll‘[ Ma. Bd12 @ i
I [ YES, please send me the FREE booklel that :
: nhms Tull detais about starting my own buskess in i
y  Small Engine Repair. | understand there is no obligation i
1 and that mo salesman will call :
I
Telle mow you Quickly : Mama __ — :
train to be your own boss i
in a proftable Spareteme §  Address 1
or Fulllime business ol 1 ]
yeur ewe PLUS eoenpiere 1 City o L
detarts on our 30-Day ¢ :
NO RISK Trial ! gu o B -
Otier! L T AR T e ST e =
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517 HEATHKIT LAFTOP COMPUTER

Heath Co. infroduces the first kit laptop computer in its
1988 Christmas catalog. 108 pages filled wilh stereo
components, amateur radio products, radio controlled
cars and planes, starter kits and many more high quaki-
ty iterns in kit and assembled lorms. Free

518 SAVE GAS SAVE ENGINE

Protect your enging with Slick 50. Increase gas mile-
age and horse power. Slick 50 reduces engine friction
and operating lamperatures, causing your oil and en-
gine 1o [ast longer Sixteen page catalog explains all.
Free

519 LIFETIME FINISH

Beautify and protect your avtomobile. Liquid Glass
would like to sntroduce you o their Liguid Glass no-
wax auto polish and their Connoisseur’s Choice leather
and vinyl proteciant. B-page brochure includes infar-
mation. testimoneals and samples. $1.00

520 FOR HARD-TO-REACHBOLTS . . . .
Quahicorp’s Wedgelnck eliminates common socket
and extension problems. This all new socket locking
extension is designed to remove hard-lo-reach bolts
with ease. and withou! losing a tool in the process.
Pamphiet with order form, Free

521 ADVANCED RADAR DETECTION

Bel-Tronics offers infarmation an Ka Band (Photo Ra-
dar), the third traffic radar fréquency now in use. Bro-
chure answers questions on the new Ka Band and an 3
band radar defection. Free

522 MAXIMIZE ENERGY SAVINGS

Hedt Heating and Cooling Products’ 13-page Home
Comiort Guide introduces their energy-efficient fur-
naces, heal pumps and ceniral air conditionars. The
gutde also explains how heating systems waork, and
Irsts indusiry energy ratings. Free

| pllar Mechanics 11/88
’lﬂ: 1718, Sandusky, Qhio 44870

Iﬂm;! see that | repeqya the idems checked Below

523 ROLL-TOP DESK

Build the charming turn-of-the-century desk you've
dreamed of with Popoular Mechanics plans. Made
from cherry wood, the desk features a handsome base
and a roll top. Eight drawers provide plenty of space for
stationery and other items, and the canvas-backed
tambour lid conceais a large, elegant desktop. $5.85

524 WOODWORKERS DISCOUNT CATALOG

Save on the widest selection of power tools and acces-
saries, hand tools, wood parts, books, plans with
Trend-Lines' 64-page color catalog. Packed with ax-
clusive offers and specials. $1.00

525 BRING WARMTH AND BEAUTY HOME

Give your home a special warmth, beauty, and open-
ness—PPG Indusiries’ 8-page brochure describes
how windows made with Sungate coated low-E glass
offer superh thermal performance while adding a spe-
cial warmth and openness to your home, Free

526 SHIP OUT

Model Expo's 64-page color catalag of histoncal ship
muadel kits offers plank-on-frame replicas built from
walinut and mahogany, fittings of bronze, brass and
hardwoods. Large scale plans, step-by-step instruc-
tions. $1.00

527 ON-LINE COMPUTER POWER

Connect your personal computer 1o Compusarve—a
world of communication, information, games and spe-
cial-interest forums where over thousands with similar
interests meet, swap ideas.and share free software.
Full-color, 32-page-brochure describes everything
you need to know 10 join. Free

528 BUYER'S GUIDE TO GAS FURNACES

American Gas Association's 17-page booklet ' Buyer's
Guide to Energy—Efficient Gas Furnaces & Appli-
ances,” comains information on natural gas heating
systems, waler heaters, ranges and clothes dryers, ef-
ficiency ratings, available options, and technalogical
improvements. Free

529 YOU'LL BE FLOORED . . .

Surprised at least by Armstrong's variety of no-wax
floors—hundreds of patterns and colors to choose
from. To help you choose and shop intelligently, Arm-
strong has prepared an information packet containing
planning guides, brochures, and decorator pholo-
graphs. Free

530 WOODWORKERS CATALDG

Popular Mechanics has plans for everyone. from be-
ginner lo expert crattsman. Choose from a bookcase
wiall fo 2 hovercraft. Plenty of summerdime plans, such
as a gazebo and outdoor furniture, plus how-to books
and videotape listings. §1.95

531 GET WIRED

On-Wall wiring brings electrical power where neaded
without breaking through walls or ceilings. Golor pam-
phlet gives basic infarmation on installing outlets,
switches and fixtures. From The Wiremold Company.
Free

532 POLISHED PROTECTION

Polyshield Products introduces the quality quintet—
five products that protect and beautity the exierior and
interior of your car, boat or plane. Brochure describes
Polyshield's cleaners and polishes in detail. Free

533 NOT YOUR AVERAGE PINSTRIPE

Decorale your aulomobile with VISSEX, the latest in
decorative pinstriping tape. VISSEX uses the physics
of light by angles and movement o produce the most
brilliant colars. Samples, instructions and information
fram LS| Co. $1.00

534 STACK, COUNT AND WRAP

Take the work out of sorting your change with Ready-
to-Roll—a unigue coin counter that will stack, count
and wrap your pennias, nickels, dimes and quarters afl
at one ime. Pamphlet with arder form. Free

This Coupon Expires January 31, 1“!-:

yi] 817 [] 520 [1523§5.95 [ 52651.00 [ 529 [ 532 Tota! money for priced items §

Dsil ] 821 [ 524%1.00 [ 527 [ 5308195 [ ] 533%1.00

'|P 519%51.00 ] 522 [] 525 ] 528 [] 531 ] 534 Service Charge § 30
I Total money enclosed $

| Total itemns requested

:lhmrr_l"'ﬂsspmn . -

Jhddvess

I

Imwn [ State I Zip Code

I |Pipasa send cash, check or mondy order rmade st 1o FOPULAR MECHAMICS . No stemps. plaase)

| Note: Popular Mechanics processes your requesis for the above information and forwards these inquiries 1o the organization making the ofter. Each company mails the
| material directly. Your order will be on its way to you within 90 days.
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Exciting New Electronics
from The Technology Store"

Gas-Powered
Soldering lron

2995

200-Channel Scanner

32995

200-Channel Programmable Scanner. Hear news as it
happens—police and fire calls, planes, rail, Ham radio
and more. Our best-ever hand-held scanner provides
instant access to over 32,000 frequencies, including new
B00 MHz band. Low as $17 monthly = . #20-135, 329.95

W%

Electronic Compass. The flux-gate circuit, used in jet
airliners, actually measures the earth’s magnetic field
and gives you a super-accurate direction display. For
dash or windshield mounting. #63-641, only 49.95

Solder Anywhere. Our new gas-powered iron provides
up to 60 minutes of soldering and refills in seconds with
low-cost butane lighter fuel. #64-2160, only 29.95

Universal Remote Control. Replaces up to eight sepa-
rate remotes and it's incredibly versatile. Use the multi-
step memory to perform complex operations with one
keystroke. Use the five built-in timers to automate your
entire entertainment system. #15-1901, only 99.95

Audionic FM Walkie-Talkies. There's no mike boom or
headset—you can communicate even while wearing a
bike helmet or hardhat. Comfortable earphone also acts
as a noise-cancelling mike. Hands-free VOX operation.
Up to *a-mile range. #21-404, Pair 89.95

Electronic
Compass

499

Universal Remote
Caontrol

9995

Audionic FM
Walkie-Talkies

AC Power Controller/Protector. Allows one compo-
nent, such as a VCR, to switch up to four other devices.
Use with a remote-control component to switch on/off
your entire audio/video system. One unswitched and four
auto-switched outlets. Heavy-duty spike protector helps

prevent equipment damage from power-line surges.
Built-in noise filter, circuit breaker. #61-2781, only 49.95

Radioe fhaek

The Technology Store™

A DIVISION OF TANDY CORPORATION

| send for FREE Radio Shack Catalog
| Mail to: Radio Shack, Department B9-A-434,

| 300 One Tandy Center, Fort Worth, TX 76102

| reave
| ADDAESS

Praces apply 41 panicipabng Radio Shack stares and dealers. - Aado Shack YalusPius® revoheng
cradit Actual gayrent may vary depending upon Acoourm halince

N



Nothing cleans like hot water. And nothing
but Hot Squirt™ gives you hol water cleaning

for your windshield. Just hit your washer
button and your wipers will cut through

= A clean, clear windshield for saler driving.
= Uses only the 180° heal from your cooling

system (not the anti-freeze) and
windshield washer fuid
& Installs in minutes — everything's in the

kit. Jus! two easy conneclions 18 yoor
heater hose and washer fuid tube:

= Guaranteed nol o crack or damage your
windshield or paint,

summer road film or sweep away winter slagt, = Call for mare information or product
literature. 1-B00-356-8356."

« Order by phone or send check or money
order io Hol Squid, 5401 Dswego Street,
Denver, CO 80233,

= Just $12.99 plus 52 shipping and handling.

Hot SGuirt -

1-800-356-8356 *In Colorado «wll 303-375-9590

— \ THUNDER

s THISIS NO KIT

# Roll Bar® 5 hp Motor

4 Double & Single Seats » Heavy Steel Frame
ORDER MOW FOR XMAS

" WriteorCall:

BRISTER'S THUNDER KARTS
P.O.Box 324 PM
Roseland, LA 70458
504-748-T488 e Since 1059

e IJ'.I.

APFLIIVRA

ML LAT™
SECURITY SYSTEMS

STOPS AUTO THEFT

A car thiel can override any standard burglar
alarm and drve your Car away 0 minutes Our
goal was to develop a system so ndindualized
that no thiel could disarm 1 ‘We have created
and tested an etfective anti-thalt device that you
can inglall in your vehicke in about an hour using
the simple detaled step-by-step instructions
that we prowvide with each unit

ALL FABRIC
S0FA BEDS
Manufacture's
Supgesied Retall

$449.95 ...
*185

ALL FABRIC 5

RECLINING F,'f}: F.LE"’ o

CAPTAIN'S CHAIRS | xunious Velo
Manufaciure

LLS. made by Nationally Known
Saat Manufacivrng Company!
Muftu.-:'l i III DOT. &

.!u-:ln‘au i
g i F.l LA pTey

sins & 3Position -’"'fr-"."'bl 5 dare

Swuggested Retail | 5 1oy
inchuced FREE a1 no axtra cost!

s 239 95
FREE saal fracks - a $25 valua!

.ﬁLL FABRJE hing Sola
$ I |'\-L-"H il price
1 | 5 S
FlTS ﬁ.LI. fans & most Trucks!

CHAIRS & Sofas ae LUPSable!
CALL Fer FREE Fabvic Sampies!

1-800-445-1830 or 1-703-892-4208

Cradit card mambers can order by phona!

BRADD & HALL ASSOCIATES
BOX 10643 ARLINGTON, VA 222109832
Warehouse Liguidators

L]

position, tool tray.

Main P.O. Box 2703,
Miagara Falls, N.¥. 14302

I‘Iedi“”md

isa unique & patented 4 in 1
mechanical support device that puts
the mechanic in a good position to

work with maximum reach and
mobility for long periods of time
without the usual back pain.
| Also included: high & low seating

Introductory Offer $195

{Optionald x4 Extension Gnly $35 extra)

ORDER TODAY: 1-416-934-3395
CALL COLLECT

FRIESEN ENTERPRISES INC.

CERTIFIED CHEQUES WS4

C.0.D.

SEND YOUR NAME & ADDRESS ALOMWG WITH
$18 95 PER UKIT (INCLUDES SHIPPING | AND
WMAKE CHECK OR MONEY ORDER PAYABLE TO
WHAT NOW PRODUCTS
2138 Uniwersity Drive, Sulle 310, Corsl Springs, FL 33071
S g Oroers Snspped 48 Mouars - Checus Feguoes J-4 Wesks

ALL PARTS GUARANTEED

WATCH FOR
PM ON WHEELS
EACH MONTH
FOR NEW

AND UNUSUAL
ITEMS (AND

BARGAINS!)




This is not a misprint. The
beadline is absolutely
correct. For this one low price
during our nationwide introduc-
tory offer, you will receive our
top quality 35mm camera and,
at no additional charge, you'll
also receive our Gold Card re-
deemable for 200 rolls of either
Kodak or Fuji film!

For this one low price you

Only $29.95

For This Precision 35mm Gamera

Plus Receive 200 Rolls Of Film Free During Our Introductory Offer!!

can look forward to years of
professional quality photogra-
phy - GUARANTEED IN WRIT-
ING -- under a limited five year
warranty that says your camera
will be free from defects in
material and workmanship. The
50mm lens produces clear,
sharp, quality pictures every
time. And the adjustable cli-
matic F-stop will have you

Special introductory offer for a limited time only, once terminated, orders will

be returned unopened. Offer limited to five (5) cameras per bousebold.

taking pictures like the pros in
a snap!

This Precision Yamasheta
35mm Camera comes com-
plete with paralax corrected
view finder, built-in hot flash
shoe, 50mm optical lens, lens
cover and neck strap. And,
don't forget the 200 rolls of film
absolutely FREE!!

I Don't miss this golden opportunity. Order  ¢/0 yamasheta Introduction Dept. PM11 :
- today. Send $29.95 plus $3 4001 S. Decatur Blvd. Suite 336 0
| postage and handling for each camera to: Spring Valley, NV 89103 |
: Yes! Send my professional qualily camera today! I've enclosed for cameras. Mail to me at: :
1 i
i Name: |
I I
: Address: =
: City: State: Zip: :
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Why Are We Giving Away
Nationally Advertised
GFX “Celsius-9”™ Chronometers

@ Never needs winding

& Sweep-second hand

& Rotaling bezel for
measuring elapsed time

# Chime alarm for
wake-up and appoiniments

® Luminous numerals

@ Tachymeter for dislance
and elevation

® Powered by mercury cell
(already installed)

® Analog dial plus digital readout
@ "Zero Refraction”

malte black finish
chain link band

# 12 and 24 hour (civilian and military readings)

time modes

ﬁ part of a nationwide publicity campaign, a leading New
York firm will offer its most expensive precision watch
—the Nationally Advertised GFX “Celsius-9" Chronometer—
for the astonishing publicity price of only $19.95 to every person
who writes to the company address (below) before Midnight,
December 25, 1988,

Similar chronometers have been nationally advertised and
featured by others in leading media at $49.95 each. In fact, you
might think watches with features like these would sell for well
over $100.00. But, during this nationwide publicity campaign,
you don’t pay $100.00—or even $49.95. You pay only $19.95!
But your request must be mailed no later than Midnight,
December 25, 1988.

Powered by a computer-type chip and precision quartz move-
ment, each GFX “Celsius-9" watch is a time-keeping “control
center™. ts tri-level, high-tech face includes an analog dial with
sweep second hand, a multi-function LCD digital read-out that
records time in both 12 and 24 hour {civilian and military)
modes and a rotating bezel to measure elapsed time. The ulti-
mate in a man's wrnstwaich, this GFX “Celsius-9" tells you the
time in two time zones (while traveling ), chimes the hour 1o
remind you of passing time; keeps track of the day and date;
awakens yvou from sleep; and is even water resistant to five
atmospheres,

© 1688 REM L1d. 1200 Srames Dove. Wastbury, NY 11580

(Not for $49.95)

only $19°%5

® Tells time in 2 different lime zones
simultanecusly

® Stopwatch accurale lo
1/100th of a second

® Displays month, date, day.

# Photon dispersion beam
lights up time in dark

® Water resistant lo
5 atmospheres (150 ft.)

& Accurate to within
seconds per month

# Scratch-resistani
mineral-glass crystal

® Sonic beep on
the hour keeps
track of time

® Stainless Steal
case back

(ENLARGED TO SHOW DETAIL)

One of the most technologically sophisticated watches ever sold
by this multi-million dollar New York firm, the GFX “Celsius-9"
features a Stopwatch/Chronograph (accurate to 17100 of a
second), a Tachymeter and, unseen, an amazing photon
dispersion beam—smaller than the “eye™ of a hornet—lights up
the mineral-crysial in the dark.

This handsome high-tech “zero refraction” matte black time-
piece is perfect for the office, sporting events (as player or spec-
tator), that special night-on-the-town or just everyday wear. No
wonder this is destined to be the fastest selling and most expen-
sive chronometer of its kind ever sold by this multi-million
dollar New York firm.

These GFX “Celsius-9" watches will not be sold at this or any
other price by the company in any store. There is a limit of two
(2) per address al this price, but if your request is mailed early
enough (before Dec. 17) you may order up to 5. Each GFX
watch is covered by the company's full one-year money-
back guarantee.

TO ORDER: Mail {on a sheet of paper) your name and address
and $19.95 for each watch. Add only $3 shipping no matter how
many watches you request, (New York residents add salestax.)
Allow up to 6-8 weeks for shipment. Make check payable to
REM Lid Mail to: RBM. GFX Watch, Dept. 114-126, Box
1085, Hicksville, New York 11802, (R44640)
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Fascinating and hard-to-find products of value for LORS for the home. SEND 51.00 for CATALOG OF FOR ALL iNFOsMATION T-B18-776-5914

the hobbyist, gadgetser, student and educator from PLANS. KITS AND COMPLETED ITEMS TO
l.rruﬂi:a‘s largest science mail-order markeiplace. INFORMATION UNLIMITED

: PACIFIC CABLE CO., INE
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Rieasda CA 91333

R —— * Microdcopes = Magnets & Surplia
. = Waather & Sobar

' ED = Bimoculars = Sclence Discovery
= Discover the katest in high tech prod-
L ucts. New B8 page catalog, over 1200

‘ - products. Write for yous FREE copy.

. SERVING HOBBYISTS SIMCE 1543
s emniseeniccs, | Dial-A-Tool. Six times
— | better than an ordinary
== e ey screwdriver, with a
ot s || patent to prove it.
fi3. Box 12-543-2157

Kitinnning, PA 16201

GO-KARTS[

=Plans Swep by Siep
%

» P

INCLUDES
Comfort-fit, high-tergue handle { TOOLS
for mare rumlﬁq powEr e L
—
Protective slesve T 194" Storred

keeps shaft
f:u;':inrr:r ing @
In your !mnﬁ‘_HL R S
PVC ' ©)
Furniture Plans | 14 Siotied
] = Rugged steel @
hirs handie
the toughest #1 Philiipa
Jobs @
Selector cylinder mmuim; #3 Phiflips
six interchangeabie hits o)
Fimal Sarner
Rather than ransack the house for | DialA-Toal St
ﬁnur wandering screwdriver, you could | PO, Bax 216
ave an entire set right at your ﬂng%r | Nerth Salt Lake, Utah B4054
tips with the unigue patented Dial-A-Toal Na
—a set of six different screwdrivers all | e
- combined into one remarkable tool. | Address
PVC Furniture Plans Just dial the screwdriver tip you | cay
95 need and go to work. It's that easy. And | o, Zip
$1995 pius ahinping for a limited time. Dial-A-Tool is only ,
Twelve great plans with complete $16.95. | Quantity Pric Lo
instructions for one low price: Seject wools instantly |
| —Entsnd handie 2-Diay | — xBlBES =
tio table/chairs = easy chair flenjred Add £2.65 per item
ammock * sofa ¢ : : | for .h:;':pmr:mt handling
. ullng chair * chalse lounge | 5,05% sales
« patio glider r— | Utah residents add 6, 25% sales tax
wuh [ mweigm durable and easy-to- e Total
use PYC, your furniture will look as oqg D order, simply mail the coUPOn 0f | 5.0 svaitable in Torx drive, Roberisan and
though a master craftsman created it. Tool today, and see how plln o iRt | Hex key wrench models.|
1bnldtr. send $21.45(includes ﬁ;ﬁﬂ for taking a turm for the better. : O Ehxlk ar énuljrlﬂ:lrd:r enciosed (Make checks
ing and handling) to: Popular P
Me anﬁ:s Box 1014, R m{:rtysmrun 1-800-537-5658 wii-free | 0 Mastercard 0 visa
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weeks for delivery. | Eip, daic
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Division of The Hearst Corporation. £ 1987 The | Signature
Corparation. Al rights ressred |BO1 B92-THIG i

POPULAR MECHANICS ® NOVEMEBER 1988 163



WOODWORKERS' MART

FACTORY DIRECT CLOCKS
AND FURNITURE

Do-lt-Yourself

Kits or Assembled

and Finished

® Grandfather Clocks,
Mantel and Wall Clocks

® Cabinets, Chests, Tables,
Chairs, Desks...and mara!

® Salid 3/ 4" Black Walnul.
Cherry. or Oak

# Heirloom Ouality

® Solid Brass West German
Movemenis and Dials

#® Money Back Guaranies

SEND 51
FOR

COLOR
CATALDG

B

- a
TMPEROR
C I AM e CONMIMNNY
World's Larges! Manutacturer of Grandiather Clock Kits
Diapd 2906, Emporor Industnal Park
Faerhaps, Alppama 38532 @ Phoneg 1-205-228- 2316

A i lEEybe] -

urasd ity [ FinisFees Ciocks [ Finisbed Fuimiin

Mama

Straal

City

State Zip

SCHOOL OF CLOCK REFAIR
AND
RESTORATION

Tralning Videos

* Learn Clock Repair
+ Extra $3% at home
* Approved for Veterans
+ Comprahansive Home

Study Course
B i Seng
ﬁu A
R Cataigg
ﬂ & PESICRATION
School of Clock Repair

' 6313 ComaAbout Way, Rm M
 Awendaw, 5C 79428

THE BEST
LITTLE SANDER
MONEY CAN BUY

It's the Crouch 36F Non-Oscillating Edge
Belt Sander with many of the same fea-
tures as cur industrial model.

Il you're & sericus woodworker bobbyut you meed
Crouch Mackinsse CALL US TODAY

CROUCH MACHINERY INC.

P.O. Box 1823 Pinehurst NC 28374
Phone: (818) 673-0611 Toll-free
(B00) 334-194B FAX #:(919) BT3-0615

« World-class equipment since 1980

GRANDFATHER

CLOCK KITS

Chack aut our new lineg ol elegan! grand-
father clock kits al unbeatable prices
starting at jusi $699.95! Sleek grand-
mother kils starf at $599.95!
We've also expanded our line of high
guality mechanical movemenis.
Crder your FREE Klockit catalog today
and discover how satistying the wonder-
tul world of clockmaking can be. Qur full
color catalog features
* Clock kits for all skill levels
Clock movements-quartz
and mechanical
Clockmaking components-dials,
hands, hardware, numerals
Music movemenis and music box kits
Wood finishing supplies and
woodwaorking tools
* Much maore!
To arder your FREE catalog. fill out the
form below and send it in today!

Address
City/State/Zip

T.M.

P.0. Box 542, Dept. PM118
Lake Geneva, Wl 53147
Toll-Free 1-800-556-2548

heIBHE |

BUILD WITH QUALITY

Ower 3000 Products

Turn-a-Shelf

Tum troublesome comers
into functional storage space,
Includes two shelves, center
pale and pivot assembly.

Full Agund Dia. Esch

Da20 1 53985

Pla-curt

Dazai FO ]

Luy&usm -

'«'La.tr things spin wuh"J :
precision. Thin profile, ="
canvenient inslallation
to hoth surfaces.

Reied Esch Peril

W

D001 3 A0Me §120  §MED 4200
002 4 MOke SIES  §1120  $58.00
M3 6 S0ks 5235 SI8B0  $A250
D404 17 100N %620 MGE0  SHTOO
pdatet 1anE nobe fss  NEW!

T=T=T=n

Accuride Slides
Pull-out shelf slide gives full exten-
— shon travel. Holds up to 100 bbs.
Seloll 558
O7hes W& 275 $000
D7saT W 2085 §11580
Drass A 2150 f600

Lero pru‘mmn hu:w:s
are completely con-

Eurnpean ,' ] '*
cealed when in-

stalled, adjustable

too! Esch  Per10 Per100
D605 Freaswngng 3575 §51.80 %2550
D6 Selfchsing 3575 35180 11550

Satisfaction Guaranteed!
Fasl Dellvery: Wost orders shipped within 24-48 hre.

r SEND TO: The Woodworkers' Store 3,
| 21801 Industrial Bivd., Dept. 1297 |
Rogers, Minnesota 55374-8514
| (612) 428-2100 |
| ltem # Oty. Description Cost Total |
| = |
I I
Total of Marchandise
I Shipping/Handling/Insurance $3.50 |
| Sales Tax Where Applicable |
| Total of Crder I
[] Check or money order enclosed,
| [ ] Charge my credit card: I
| |
O e OB OX

I |
| Acct. No. |
| Expiras Phone o |
| LI FREE catalog subscripton |
| Mame I

Addrass |

City State Zip____



‘Adjustable’.

"Jorg'enser\:

& Pony
Lol A

Owver 40 different styles in a complete

range of sizes—available thru all leading

tool distributors, Send $1.00 for handling
our 32-page catalog.

THE CLAMP FOLKS
422 North Ashland Ave., Chicago, Ill. 60622
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Guard Your

T—J0oM—""

Guaranteed fo get everydog in your neighborhood
barking...it sounds that real.

“Man’s Best Friend”
scares off burglars
electronically

MNaothing stops a burglar quicker than
a vicious guard dog. The new Barking
Dog Alarm does just that without the extra
trouble of feeding, walking, fleas or vet
bills.

Simply plug your “new dog” into any
standard outlet and it "barks” for 55
seconds. Then it shuts itsell off until it
hears another sound. Any sound causes
"Man's Best Friend" to respond with a
fierce bark designed to scare away
burglars.

You contral the loudness of the bark
which is recorded on a computer micro-
chip (so there’s no chance of broken or
jammed tape). Your new barking dog will
be as clear and realistic the 1000th time
as the first

You also control the amount of noise i

it takes to activate your “new dog" any-
thing from a whisper to a loud shout
Adjustable bracket lets you mount it on
the wall, ceiling or floor. UL listed and
a one year warranty.

GUARANTEED!
Try Barking Dog Alarm risk-free
for 30 days. If you're nol completely

satisfied, send it back for a full :

money back guarantee! No ques-
tions asked. Thal's our promise.

*Special Deal:

Free Shipping and a $20 E

Savings When You
Order Set of 2
Order this amazing Barking Dog Alarm
for only $59.85 and $4.95 for shipping
and insurance. Order 2 or more Barking
Dog Alarms and enjoy the extra dis-

"I-u..__-.
"'h...__‘_

Home with

Barking

-l-l-"'-'.-

400M

Dog
Alarm

(See our Special Deal*)

400M—

Imagine a burglar
frying fo break-in
fa your home,
Suddenly, the
loud barking dog
alarm scares him
off! “Man’s Best
Friend”™ stops
burglars before
they braak-in,
keeping your
home safe,

counted price of just $49.95 each and
SHIPPING IS FREE! That means a set
of 2 is just $99.90 delivered.

YOU SAVE OVER $20!
Order Today

For fastest delivery, call toll free 1-800-
525-8624 or in Calilornia, 1-800-233-
9559, Or send the coupon to Progressive
Energy Corporation, 255 So. Bent Ave,,
B-1, San Marcos, CA 92069. All eredit
card orders are usually shipped out in

48 hours or less.

Yes, | want fo protect my home day
and night with the amazing new Barking
Dog Alarm, (Caiif. Residan(s inciude 6.5%
Saleg Tax)

O Rush me one Barking Dog Alarm al
£59.95 each and $4.95 shipping.

O ! want o SAVE §20 and gel FREE
SHIPPING. Please send me 2 or more
al §49.95 sach—along with FREE
SHIFFING.

O Check [ MC/VISA 0O COD

Charge Card No.
Expiration Dafte
Name
Address
City
Stafe Zip

——PEC

Progressive Energy Corporalion

255 South Bant Avenus, #8-1, Dept PM118
San Marcos, California 92068

| CALL NOW, TOLL FREE 1-800-525-8624 |
1IN CALIFORMIA, TOLL FREE 1-800-233-8559
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PORTABLE
FIREPLACE
N SYSTEM

: “L
. " #
—

What a fireplace! A great complemant for
ur homa, cabin, vacation homae, or AV,
total I'implaca system, without the

bother. The sleek, black modern unit can

be used free standing or buill-in for that
custom finished look.
Mo Venting = No Ashes « No Smoke
Logs to Carry
Easy, zale and inaxpansiva
ORDER NOW and SAYE whila quantities lasl.

(R R RN FEREREREERESENESERERNESNE]

Crockt car custormens can cder by phane of by kel

Toll-Free 1-800-327-0586
Telefax 1-615-793-0130

SEND TC:: Pierce Asrow Co.
PO Bom 1733
Mastille, TH. 37817

Send ____ Portabls Frepiace Sysiamis|, PFES00 & 011065
pach, plus $13.50 sach for insumd shipping. handing. (TH,
resicents add T.75% saies tax. Sorry no C.0.0. orden)

O My check or money omer s enciosed. (Mo delays n
processng oders pad by check|

pLEase [ P | q’%‘n“h
CHECK. U | | |' .
Aext Mo Exp l
PLEASE PRINT CLEARLY

Kams
Adkdress _

Agl @
cty __ Gme.
fp.____ Poml___ |

Sign Hee

=) "%

Gulgl_(_* Clamp=

(LRCH, GLAMS HECLINES, WOOD AT ITHER MATERALE WITHOUT
THE CLAMMERRRIT BULE CF AR CLAMPE. (T3 Wb STASLE, EAST
TS AWD COMYERIENT 10 STOME D CARSY, THE VERRATLE
TOGL, GREE YO Al EXTHA BAR CF ke FOR AREEMSL M.

CLAMIAG, DR, TIOCHN, FACRINL, D) BURWOLING
[ — ;_ 1
f — T ity
- N .
- N f
% Ni—
ARBEMALY CHAIR LEGS
MAADE S pacw | romz | roa

e 10N STRAR CLAMP WHDONE | 1M Lm | mm
'y T 45" ETRAF CLAMF WHDHE L] nm | mm
#% TR0 STRAR GLAME sa00us | 598 oy § o
POSTALE § AM D8I 1T Fm | i

ORDER FROM: 208 B 0R)
THOMAS CLAMP CO,, B0 237, ARAB, AL 35018

Zip Codes
When Answering

Ads

- - -
It takes 2 new kind of mechanic to
work on the computer controlled
cars of the 50's.
Now you can leam at home in your spare time
using the exclusive OTC Monitor 200010
perform 54 different dixgnostic tests on today's
computer-controlled automaotive systems.

As today's cars get more and more
complex, you need to know how 1o use
today's more sophisticated diagnostic
servicing equipment. And NRI keeps right up
with the need—now offering the OTC
Monitor 2000 Electronic Diagnostic Tester as
part of your trining. You leam 1o repair cars
the right way, from basic mechanical work o
advanced troubleshooting using state-of-the-
art on-board automotive computers,

Send for Free Catalog

Now is the time to act. Send the coupon o
us today. You'll receive our catalog free. It's
filed with all the facts vou want to know
about our training methods, with full details
on every piece of equipment you'll use and
keep s part of your hands-on trining.

I l‘nll
| ...

McGraw-Hill Continuing Education Canter
I 338 Wisconain Avenue, Washington, DC 20018

I W'ulluwevnu tomormow.
i I':adrfurumfmec:a!a]ugmly
CAutomotive Servicing [ Locksmithing

] Tl Air Conditioning [} Bookkeeping
] [] Small Engine Repar [ Elecironics
I Hame Finasa pani) Ege
b

' CliylBiatelTip

946-118

L------_---J

-—----J

Do-it-Yourself
Videotapes

This Old House

Make home
repairs easily
with this tape

by hosts Bob
Vﬁa and Norm
Abram. Among
the topics: re-
pairing a screen
door, fixing a
faucet, install-
ing track light-
ing and trim-
ming a door. With
the cost of home
repairs these
days, you'll save money by doing them
yourself. $27.45 (includes shipping)

To order, send a check or money
order to Popular Mechanics,
Dept. MART, Box 1014,
Radio City Station,
New York, NY 10101.

Please specifyv VHS or Beta.

Peapeilar Mechani s puiblication ol Heamt Magamhes
s disiston of The Hewyl Corporation. © 1987 The
Hunmt Corpomtion

Last Eham.:a Gmnu m—

Leam to do
basic auto re-
pairs and spare
vourself costly
trips to the
mechanic. See
how easyitisto
change vour oil
and filter. flush
the radiator and
lubricate the
suspension, 20
topics in all!
Buy it for your-
self or as a great
gﬂl Imsumeu ne else. $27.45 (includes
shipping)

Furniture Refinishing s—
Take that old g

piece of furni-
FURNITURE
HEF!HFSHJ’G
L]

ture and make it
look brand
new. By follow-
ing the three
main steps out- —
lined in this -
tape (stripping |8 B
?wa the old
inish, preparing
the wood for
the new finish
and applying .
the new stain e
or varnish), you will experily restore
guur furniture to its original beauty.
32.45 (includes shipping)

POPULAR MECHANICS » NOVEMBER 1988




CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Menager
Rate: $7.35 par word payable in advance each insertion. Minimum insertion ten words,
Bold face capitalized words—3$1.00 per word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—S$50.00.

The next available issue to place an advertisement in America's No. 1 Classified Section is JANUARY. The closing is NOVEMBER 4th.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10018,
Flease indicate Heading under which ad is to appear. As a consumer service and in cosperation with our mail-order advertizers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
malntaing a register of such mail-order advertisers containing their complete names and street addresses.

Advertisers using P.O. Box number must furnish complete name and street address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request

if your ad does not state clearly what is baing offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM,

R'S MART

PUBLISHE
BOOKS & PUBLICATIONS

PUBLISH Your Book! Join our successful aulhors. Al
subjects mwited. Publicity, advertising, beautiful books,
Sand for fact-filed bookisl and fres manuserpl repar.
Carflon Press, Depl. PM, 11 West 32 Sireed, New York 10001

POPULAR MECHANICE “PLANS AND IDEAS" CATALOG
—Hundreds of ideas on workshop projects, plana for shop
tools, storage houses, boats, furmilure, toys — |ust about
svaryihing! Send $1.95 to! POPULAR MECHANICS, P.O.
BONX 1074, RADID CITY STA., NEW YORK, N.Y. 10701,

CATALOGS

“SHARPENERS REPORT™ Monthly Newsletter. Yaluabla
Tips—Sources—BuySell Used Equipment. Free Brochure.
Skog Company. Dept. PRTY, PO, 225558, Minneapolis. MN
55422

“SETTLE IT YOURSELF, Easy lo use lapally esied boak
Forms and know-how for successfully turning accident
claims info quick cash seltlemants without legal fees
$12.50. BK Publishing. 2665 Greanwood, Highland Park, IL
B00A5-1355."

SAVE up to 50% on gas and car exponses. Mew aulo book
lalls how. Aush §6 to: DHE. 1414 Germain Streat. Plaintisbd,
MU OTO060-2906. M resicents add 30¢ tax,

GET ANY JOB YOU WANT! Frea information, Send SASE
DAL Publications, Dpd301, Bon 695, Provo, UT BAB00-06545

CHANGE MACHINES ., . LEARN HOW THEY WORK, ARE
THEY FOOLPROOFT SHOULD CHANGE MACHINE DWH-
ERS BEWARE? DETAILED REPOAT. SEND §20.00 TO:
CHANGE, 1901-17 W. BAY DR. SUITE 228, LARGO, FL 34840

“HOW TO GET RICH IM MAL ORDER™ $20.00 FREE
Shipping. J. L Willlams & Associates, 611 Falrmont Strest,
Clearwater, Flonida 34615

UMIOUE Books. Learn How 1o do aimaost anything! Frea
catalog, Candif-X, 508 Niagara Falls Bivd, Morth Tonswanda,
WY 14120-2060

ADAM & EVE DIET PLAN: NATURES WAY, PARADISE
FOR TWO only 5395 to: GARDEN OF EDEN Box 720,
Galeaton, TH 77553

“FIVE Powerful Techniquas” condenses the wisdom of
thar ages into Practical technigues 1o proped you fowards tha
future you wanl. Reduce siress, inCremse income, use time
maore efliciently. Free informabon or send $7 loday lor
complete handbook with practical applications. Money back
guaranies. Applied Performance Technologies, PO Box
B5T-A, Worthinglon, OH L3085,

FUN! “"DISCOVER" MODEL AIRPLANE CONTROL LINE
FLYING! Booklat and “Cessna 1527 illusirsled plans. teach
you il Only $1008 PPD. (Mastercard and Visa sccapbed,
give mxp. daie). Order today, you'll be glad you did. Siangsl
Entorprises, Box 136, Waukesha, W1 S3187-0335. Monay
Back if not delighted.

CHILD SUPPORT, ALIMONY PROBLEMST Wiite: Libarty,
Suite 3-183 4700 5. 900 E., Salt Laks City, Lish 84117,

GET MAGATINE SUBSCRIPTIONS AT GLANT Dis-
COUNTS Free Catalog. Publishars Markeling Service, 3-E
Cuak Loaf Drive, Waretown, N.J, 08758

LIVING is Easy - DYNAMIC RELAXATION, Book $2.50
Ownford Press, Box 280, Oxford, PA 180363,

SAVE MONEY. Do-li-Yoursal! Kits for Home Sales, Wills.
Bankrupicy, Incorporation, more. Ensy step-by-slep instruc-
tions. Money Back Guarantes. Fros information: $04-948-
B5O3.

1985 LEATHERCRAFT CATALOG. 100+ pages t
salection available of genuine leathers, kits, fools, 1
Fine 1oaling and utility leathers to garment suades and
enofic skins. Kits for bags, balis, wiallels. holstes, moccasing
and more| Patierns, instructional videos. Low paces, guantl-
fy discounts Send $200 psighdig 1o Tandy Laather
Compary, Dept. PM1188C, P.O. Box 2934, Fort Warth, TX
TE113.

DESTINCTIVE GIFTS CATALOG 51.00 Siverwood Gifts
(PR, 133 Chambariain Boa 6528, Hollighon, MA 01746

STAINLESS Sieed Hardwars, Catslog $200. Classic
Chassis, P.O. Box 53PM, Glanview, IL 60025

BUY KNIVES, CUTLERY ITEMS al Wholesale. Save up to
60P%, Huge Salection. Satssfaction Guaranieed. Fast Service
FREE Catalog Smoky Mountain Knife Works, P.O, Box
AQTSO, Seviarville. TH 37BE4

SCIENTIFIC Supplies Catalogue - 185 Pages - Beology,
Chamistry, Physics, Labware And More - $3.00. Mational
Secaantific Products, Inc. 216 Mountain Road. Seymour, GT
DE4E3

BOOMERAMNGS ... PRO-RETURM. HFTECH DESIGMS|
incredible Returns. Unigue. Collectible. World's Best| FREE
Catalog. 18061 Jrd, Monros, LA
T 4252

CLOCKMAKING supplies, Wood Cutowts. Catalog §1.00
(refundable). Craftstar, Tombesn, Tx. TS4E0-0689.

DISTINCTIVE products make daily chores more enjoyable
FREE catalog. Clitf Fergie's Entarprise, 3434 Eglinion Ave,
East #215, Scarborp, M1J 21 Canada

CHRISTMAS GFT SHOPPING

DRECOVER the World of Gifts internaticnal. An adveniure
Inshopping, withoul Laaveng horme | Send 55 00 (retundabda)
tor Gianl Catalog. GiMs Intermational, Box 1BS8[PM),
Himleah, FL 33011

CHRISTMAS shop o) lesure fram FREE Gift World cata-
liog. The Storehouse, 1075 Spacewark Wy #2835, Mouniain
Wiew, CA B4025

AVIATION POSTERS . . . LS. and BRITISH fighter planes.
Al hdl color. For catalog send §3.00 io: Joe's Awiation Waord,
Dapt. PM, PO, Box 89809, Saskatoon, Sask ST T2,
Canada

FREE CATALDG! Distinclrva gifts things you never knew
Focus, P.O. Box 608, Woodside, NY 11377

EWISE - shyle army knife, 11-function send §10.95 Dunn,
215 Pench Bottom Fosd, Peach Bothom, P& 1TEED

THE REAL THING! 113t harp - shaped doar harp kit
$19.85 ppd. Unfinished. Truitl, Box 211, ML Laguna CA
B2048

WATCH REPLICAS] Lowes! prices! Warranty! Golaplated)
Exact waight! Call [404) 963-3USA

LIVE Forewer On Canvas! Photographs Fade. Living Like-
ness Gilt Porirall in OH Colora. Meno Studia, 110 Rathbum
Road, slington. Ontario, MOA 1R7, Canada

COLOMBIAN EMERALDS, Marvelous Personalized Gil,
Fabulous Investrmenl Free information: GREENSTAR, A A
85384, Bogote-Colombaa.

GREAT Gift idea iransher slides, Brmm 18mm Movies 1o
Video, Professional Quakity. Alpha Vides, P.O. Box 11617,
Dwetrolt, Michigan 48211

AMFM radio caps &l $18.00 sach red, blus, camoullsgs.
Mahar Almoghraby, 243 Geminl Drive, Medison, Alabema
5758 Dwlivery 2 Weaks

ROSEBUD Potpourrl, SASE for prices. Mannatta Hall's
Nook, 13775 Quernshill, Gusrneyville, CA B5445

RARE DEVICES. INFORMATION, PLANS. Enargy Secrats,
Psuedo-Pampetual Mation, UFD Documenis. Amaring Pro-
ects, 30 Purzies. More. Catalog §500. P.AR. Resaarch,
3404 Hillcrest Rd. Harrisburg, PA1T108

DISTINCTIVE GEFTS, Color Catalog Free. M.G. Nowsities
and Gitis, Depl A", 22628 Reld Ave. Mapleridge, B.GC.
GCanada. VZX 98

BEAUTIFUL Gifts Catalog $1.00, Rsfundable Patricia
Sapharrs, 130 Exst 5Tth Street, New York, MY, 10022,

PORTER'S FREE PHOTOWIDED CATALDG
BEST in the indusiry. 4,000 Brand namas, unigua and
unusual [fems, discount prices and Fast service. For Free
copy write: Porter’s Camera Store, Box 828, Depl. PM, Cadar
Falla, 1A 50813 or phone: 1-B00-553-2001.

PNS, Olympic. Star Trok, Ebvis, Looney Tunes. Smokey,
Love, HASA, Roger Rabbil, California Raisine, 25 Pg. Cala-
log $2. Aoganso, Box 24418, Los Angeles, B0024

MSTINCTIVE GIFTS, Color Catalog Free. BM, Depl. PR4-
11, 407 Aunning Brook Ad., Birmingham, AL 35726

BE PREPARED with a 21 pieca glove compartment satety
kit, Incledes; flag, bandages, snd fiares for all emergency
neads. Order Today! Send §12.88pad 1o: JIK Brothers, Dept
PM-11, Box 211, Manust, MY 10954 SATISFACTION
GUARANTEED

FREE CATALDG: Cameras, Haalth, Electronics Safislac-
tion Guaranteed. TCE, 2215 East 2Tth Streel, Brooklym, NY
11229

$1.00 - 45 PO, of BEAUTIFUL GIFTS, for you and yous
family, GUARANTEED. RAR Gifts. 5T3IMN 5 Wolcoft,
Chicago, ILL S0E35

SLICK 50 FOR LEBS. First can only 331 prepasd. $33 COD
(PRICES INCLUDE Quantty discounts. DEAL-
ERS WANTED IN ALL AREAS. B & J SPECIALTIES, PO Box
TTEL Ban Jose, CA 95150 or 1-800-LESS 'WEAr (1-800-527-
TOAZ), (In CA 408-28-SLICK )

IS IT true you can buy peps for under $200 through the
UE. Gowernmen 7 Gal the facts today! Call 1-212-T42-1142
Ext. T133

MRECTORY OF T00+ FREE CATALDGS - §7.00 - Labels
or Diskattas §14.00; Check or MO, - BD. Publications, P.O.
Box 1T4TPA, Tempe, AZ B5280

{Cartinued on next page)
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AUTOMOBLLES
frowm

SLICK 50 GUARANTEED LOWEST PRICE! Ses our full
paip @0l iy maue or call 1-800-525-8624 0 Cadll. 1-800-233-
9568

BUY Governman! seized & surplus vehicles from $100
Fords, Chevys, 4x4's, etc. For Info call (802) B42-1051 ext
oor

VAPOR Carburetor Triples MPG, Froe Informption, HAA,
AZ FY, Bowling Groan, MO 833134

AUTOMATC HEADLMGHTS LIKE CADILLAC! EASY natal-
lation. Viron, G312 Santa Ana Caryon, Sutte 2004, Anahaim,
CA 92807

INSTANT CAR & BOAT GARAGES! 1 Hr. Sel-Up, From
$206.00. Free Brochure. Americal inc., Dept PBA 723 E
Jackson, Spokane, WA 95207 (503) 484.9223

FUEL FROM WATER. Energy independence with hydro-
gen. Amazing Free Raport. Meril, Box 5363, Loukswille, KY
40205

SEIZED I GOVERMMENT NARCOTICS RAIDS! Automo-
biles . . . Vans ... Boats . . . Fumiture . .. Thousands other
ibernd. Buy Dirt Cheap - Resall 1or Big Prodits! FREE morma-
thon: 216-853-3000, Ext. ABII

Trocsl. Frow dotadls: Lionhouse, 12 Cascade Foad-Dept. MK,
Pitisburgh, PA 15221

DUCTED FAMS - Dosign and Construction dataits. For
sircraft or hovereralt. $6.00. BARLS, P.O. Box 118, Moss
Baach, CA D4038.

J & J AUTO STYLING systemns by Kame: For free Informa-
tion on your wehicle pheasa call J & J Auto Stylng collect
(203) $34-7396 or wrile P.0. Box 384, Morthiord, CT 06472

BRITISH sportscar pans - Healey. Jaguar, MG Triurmph.
Catalog $7.00. Spons Classics, 512 Post Road Dept. PM
Oarien, CT DGE20. (203) 6558731

MEW windshiald cover easlly sliminaled scrapeng snow
and ice. Free Detads. TS AUTO, 4600 1015t Ave Mo,
Broaklyn Park, MN 55443

SLIDING track kits for your plckup and your cap. Easy 1o
insiadl. $80.95 & §7.50 shapping. Skde-A-Cap. Inc.. Box 966,
ML Laured, NUL 08054, 6092678556, VisaWl, Chock

OVERDRIVE - Convert alvmosl any Transrmission sig an
Owerdrive LUinit 1or a8 ltthe &2 $200.00 - Improve Gas Mileags -
Asduce Engine Weas Sand $14.95 Check or Money Order
plus $1.00 Shipping & Handling For Datailed Plans wih
Photos. or 8250 For Information, Innpvalive Gearing
Fesaarch, 5200 E. Courtland Blvd. Suite BE-TA, Flagstaff,
AT BEO04

TIME BOMB UNDER YOUR HOOD! Engines can Sef-
Destriect in Seconds-Revealing Report shows how 1o pre-
vart ! $5 00 postpaid, Gasser Bros,, Box 2588, Elkkhart, 1N
4B515

GREAT DEAL on your next New Car. inside tacts 52 SASE,
Buster, P.0). Box 87, Abardoan, MD 21001-D0&67

SAVE MOMEY! Discover diffarant ways 1o cul car insur-
anca costs, Free Delails. Vouche Industnes, Box S48,
Bensalam, PA 19020,

AUTO Tips Preven! Breakdowns §1.00. 137 W. Richert,
Clowis, CA 93612

INCREDIBLE DPPORTUNITY! BUY GOVERNMENT DRUG
SEFEDSURPLUS... BMW's, Morcades, Porsche's Amer
can Luxurios, Trucks, Boats, Airplanes, Mesc. From $1000
AMATING Reocorded Messags REVEALS Details. (B02) 721-
2007 Exi. 2411

NEW IDEAS| BAVE HUNDREDS OF DOLLARS. Léam how
o sres 5096 oF mome on ﬂl!!llll'l and car BEOATGES “The
Auto Book™ $6.00 Satwiaction Guaranised! Paragon,
S3APM, 12407 Bumrnat #1100, Austin,d TH TET58

BNIW - Jaguar - Mercades - Yachts and other confisca
fiang. U.3. Customs Buyers Gulde $4 95 plus $1.00 handbing.
FRAH, AD9-PMAT1 Cleartake, Cocoa, FL 32072

SAVE HUNDREDS with this 380 page auio repair guide.
Shows how b0 do mos! repairs poursed, Fully illusirated.
ideal tor both novice and expert. Salislaction GLARAN-
TEED. Send $13.05 plus £3 50 for ahippang o: Ammodd Dye, 33
Briarcrofl - Dapt. |, Killgan, TX TE542.

HEW PRODUCT will Inoease Milssge 22-30+% Add
Powar. Improve Engine Performance, Extend Engine Life
and Eliminaie Knocks, Pings. Free Info: MAPM, Box 2171,
Spakars, WA 55204

AMAZMG CLOTH! Will Dry Clean and Wan all Cars,
including chrometrima. Send $3.99 plus $1.00 ah. Mailing
Detights, 12801-A Foydon #810. Houston, TX 7034,
Guarantead.

BODY WORK VIDEQS $19.95- 45 minutes of step by siep
inglruction. For reconded message call 1-707-006-6183 24
HRS.

0000 Daily Wholesaling Awtomobales| Detads $2.00,
Box 2085, Titusville, Fla. 32781

CORVETTES: 1857-67 COver 40! Fres Price List 415-582-
S086-(Fax 413-502-4242)

GOVERNMENT SEIZED Vehicles from $100. Fords. Mer-
cedan. Corvettes. Chavys. Surplus. Buyers Guide (1) 805
BET-G000 Ext 5-20024

AUTO SUPPLIES & EQUIPMENT

WATCHF Lowest Prices! Warranty! Goldplated!
Exact waight! Call (404) S83.3USA

LEAKING METAL ROOF? Guide for PROVEN DO-T-
YOURSELF Leak Rapawr using Long-lasting Ecomomical
materials. Grest lor RECREATIONAL YEHICLES, too! Send
$4.00. HomoOwner Services Company, Suibe 521, 1539
HNarth China Lake Boukevard, Ridgecrest, Ca. 935585

HOVERCRAFT PLANS & PUBLICATIONS Catsiog, $1.00.
Lansing Asro-Maring, Bx 27655, Lanaing, Michegan 48808

HOVERCRAFT PLANS & PUBLICATIONS Catalog, $1.00,
Larsing Asto-Maring, Bax 27855, Lansing, Mchigan 48909

HOVERCRAFT plans, 3 to 160hp. Information, $4 [refund-
able). Seviec. Box 846, Monroe, WA 98272

CB'S, RADIO & HAM EQLRPMENT

MRECTORIES: Secrel Scanner Frequencies! Federal
Agenchs, #ic, Big Catalog. CRB. Biox 56-Pi, Commack, NY
11725

SCANNING Aadips, Maring Rados HFR, Box 19224FM,
Denver, CO 80218

CB MODIFICATIONS! Frequencies, sliders, FM. amplifiers,
books. kits, repairs, high-performance actessories. Calalog
52 CBCI, Box X1S00M, Phosnix, AT 85046

SECRET CA manuals, madifications. accessores Cafa-
log $2. Selman Emerprises, POB 8185 Corpus Chnsth, TX
TA4E8-8189. [512853-3035,

ELECTROMMCES

CORDLESS Electronic Soldening Irons with Recharger.
The Computer Room. 522 Birch Circha, Antigo, W1 54408

BUGGEDT WIRETAPPED? Find oul fast' Countermea-
sufes equiprment catalog $1. Capri Electranica, Box SRAP,
Bayleald, CO 81122

BICYCLES, SUPPLIEES

MOTORITE YOUR BICYCLE! FREE info LSASE. Box 5447,
Wentura, CA 53003

MOTORCYCLES. MOTORSCOOTERS &
SPPLIES

B0 KARTS, Miniblkes. Atv's. Kits, Parts, Engines. Lowes!
Prices. Largest Selection. B) Page Caltalog $3.00
Refundable. Kam Workl, Dept C, 1488 Menfor Ave,
Painesvilke, Ohig 44077

MINE-BICE Kit = $449.00 Two, Three and Four whael ATV's
plus Enginaes and Parts. 1988 Wholesale Catalog with 208 o
E0f% Discounts — 52 00, Karis & Kits, P.O. Box 548, Closter,
Mew Jersey DTE24-0548.

MVIATION, HANG GLIDING
DESMIN-Build Airplanes. Hang Gliders. Simphified pullk-
cations brochure $1.00. MeCoy Aircrafl, Suile 243, Box J.
banhatian Besch, CA BI2EG

WICKS AIRCRAFT SUPPLY Homebuilders Catalog $5.00.
Tubing, Composites, Hardwara, BO0-221-9426.

BACKPACK HELICOPTER, photos. drawings, specs.
$10.00. Aebin's Rolors, Box 187, Rapid City, Mi 49678

ULTRA LIGHT AJRPLANES year round enjoyment five
specilications,

models, no licensa. Full details. Prices.
squipment, supply sources & more. Safe & realistic. Calaiog
$10.00. David Chesbro, Box 4101, Peabody, MA 01960

AIRBOATS—Hovercratt, Completed Modets, Plans, Kits,
Propeliers, Engines, Supplies. Cetalog $3.00. Sporicraft,
Bao P, Masicer, Didahoma T4E55

PROPELLERS - for Hovercraft, Uliralights, Homabuilts,
Wind Generators. Information §£2.00. Aarctec, Rt 1 Box
1025, Queinlan, TX 75474 214-447-2010

ARBOATS, Ufiralights, Propeliers. Informatiens $1.00.
Agkey Propolier, 85158 Ok Danton Hey., Keller, Toxas
Ta24a, (817) 431-3160,

HARD-TO-FIND ELECTROMICS for privads snvestigatons
and secusity professionals! Sand 4 stamps for cataiog Now!
Hunierex, Box 12822, Winaton-Sasern, MG 27117,

MIMIATURE Elsctronics fike James Bond. Catalog 5200,
F&P Entarprises, POB 51272, Palo Alo, Calif. #4303

ELECTROMIC Kits! Volce Desguisers! FM Bugs! Tele-
phone Transmitiars! Phona Snoops! More! Calalog $1.00:
XA Electronics, Box 25647, Dept. 28K, Tempe, AZ 85285~
5547,

TELEPHOMNE TAP Or Room Monitor. RANGE UNMLIMTED
1-B00-533-TAPS. 3300 Calalog. LISTEM, 603 Elgin,
Muskogese, Okla. 74401,

PROTECT YOURSELF| Scramblar phonas, iransmitber
deleciors, executive Security praducts. and much morel
Catalog $300 [refundable). DIVERSIFIED WHOLESALE
PRODUCTS, Box 12T5PM, Redondo Beach, CA 90278

FREE Computer: $1,000 + ai home while Isaming. Com-
phate Package §13.95 J. Lynch, 31848 Pacific Hwy. So. #121,
Federal Way, WA 98003

WIN ANY LOTTO! Use science to predict winnimg #'s. #1
program Mation-wide., IBMCompatible PC's. $19.95 Caldl
Mopw! Wiga, MC 1-B00-458-5825

FANTASTIC BARGAINS in Software for IBM COMPAT-
BLES, APPLE, COMMODORE. Sond 52 00 (Refundad With
Qrder) for samphs dish and Catalog, Specity Computer,
Computar Companion, 45532 Fig. Room 105, Lancaster, C&
93534

SOFTWARE for 18M's on Disk. Inexpansive. Frea Info.
Horizons, Box 104, Granby, MA 01033

SATELLITE - TV

FREE CATALDG - Systems, Upgrades, SAVE $595 Hous-
ton. Uniden Chaparrad, Etc. SKYVISION, 2017 Gollegeway,
Fergus Falls, MN SESX7. 218-729-3201

STEREQ, CASSETTE TAPES, ETC.

THOUSAMNDS OF OLIMES! Hard-to-find 45 rpm hil records
from the last 40 years incloding pop, country, rock and soul.
Sand $2.00 for catelog o Amencan Pie, PO, Box 66455,
Dept. PM, Los Angelea, CA DO0GE

SPACE & ASTROMALUTS

MASA emblems, toys, gitts, collectibles. Catalog $2.00.
Aefundable. Collecior Trands, Box 361, Dayton, Ohic 45400

PARTS: Amy Jeap and truck parts, Spare Parts &
Equipmant Co., P.O. Box 751, Laxmgion, Kentucky 40587-
aTs

ALTERMATORGeneraior  Febuilding Book.  Frice:
Heodelund Engineening, Box 26044, Las Vegas, NV 89128

AUTOMOTIVE Elactrical Trouble Shooting Guide. §$3.00.
Topic, P.O. Box 13262, Ardington, Tex TE013

CAR PHOME ANTENMA. Looks roal. Impress friends
Simple installation. HURRY! $5.00 aach. SAVE! 2 for $10.00.
Henry's, 3002 Main, Dickinson, Texas 77539

168 POPULAR MECHANICS

HOVERCRAFT Plans AN Sizes. Catalog $1.00 Universal
Hovercrait, Box 381, Cordova. Hlinols 61242

AERC-CAR Amaring Howarcrah built easily with ordinary
incls. Lawnmower engine power. Carries one man plua
Howprs, Nies Torsard, backoward. Sideways over landisnow!
whiler. Complete construction pians and brockure. $10.95.
Asro-Frojscis, Box 5118PM, Clinton, New Jarsey 08809,

BARATLETT Flying Saucer Liltra-Light Hovercrait Featured
In Documentary Film, “Forge Beyond.” Powered By Ordi-
nary Lawn Mower Engine. Complete Plans $10.00 Sand To:
Her Bartlett, P.0. Box 156M, Silverdale, WA GE383

“SCRAMBLE FACTE™ Call T18-343-0130 o hear & 3
rvinite weekly program of the lslest developments in the
aabalite industry.

TV, VIDEQS £ VIDED EQLEPMENT
MOTICE: USE OF CERTAIN ITEMS |N THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE TV CONVERTERS. Sciemtilic Atlanta, Jarrold, Oak,
Zeniih, Hardin, Many others “MEW" VIDED HOPPER 'The
Copy Kifler”. Visa, MC & Amex. 1-800-226-TE21. BAA Inc.,
10517 Upton Circle, Bloomington, MM 55431

CABLE TV Corvertars, Filters for beegang any chanmal 1-
T HETHEIGE.

T.V. Tunable Moich Filters, Brochure $1.00 DK Video,
Box 836025, Margste, FL 33085, 1-{305)-752-9202

(Continued an next pege)




TV, VIDEOS & VIDEO EQLEPMENT
from

CABLE T.V. PRODUCTS - We REPAIR, TRADE, Buy and
Snll. Call Sat Serv 1461254148073

FISHING, TACKLE, LURES

FREE Sinker Mold Catalog over 100 molds 26 shapas.
Carman's. Box 220PM, Wast Newton, PA 15089

CABLE TV DescrambleraConverters. Year warranty. Cat-
iog 5200 (refundable). Lee Elpctronics, 527 Third e,
Buste Z2BPM, New York. WY, 10016 information [212) 883«
A544: Orders 1-B00-EE2-1101.

VIDED sender no wires watch TV in avy room even on
patio. $88.95 plus 5685 shippang. MO, Ck, C.O.D. to: Video
Sender, 481 Wesl Willow #103P, Long Boeach, CA S0808

CABLE TV DESCRAMBLERS, converters. filkars, and
more. FREE 14 page calalog. TW Cable, 12062 SW. 117
Coun, Suite 126, Maami, FL 33186, 500-442-9333

SAVE ON INFORMATION VIDEQS. MANY SUBJECTS
SPORTS, HEALTH, CHILDCARE, HOW TO DO, FITNESS,
ETC. FREE CATALOG. HOFFMAN COMMUMICATIONS,
B0 30100, ENTERPRISE, AL 38330-0100

CABLE DECODER SCHEMATICS Build your own, No
checks. ATG, POB 321, Derby. CT DB418

MAKE Money Wilh Your Video Cameral Frea defails.
Conirolirack, Dept. PM-11, Box 647, Hays, K5 67601

CABLE TV CONVERTERS - FREE CATALOG - ARIZONA
VIDED, 3861 M. Campbed, #310-K, Tucson, Arizona, 85719,
{802} 323-3330.

BEATLES CONCEATS on VIDEOTAPE Shea Stadism,
Tokyo, Washngton, Magical Mystery Tour $10.00 each all
four $30.00 phes £2.50 shipping. VIDED WAREHOUSE, Box
1181, Napiune, W 07753, 1-500-237-3064

VCHR Buifs, step-by-stap head cleaning, $3.00 SASE. M1 &
Bow 6538, Athens, Texas TETE1

£11.50. Jo-Star,

VIDED tape rapair kit
TwinLakes, Sumter, SC 25154

1015-P11,

CAMPERS & TRAILERS—KITS, PLANS

BURLD YOUR OWN - Travel Trailer - Filh Wheeler -
Motorhome - Camper - Pickup Gover - Plang - Pafterns - Kis -
Catalog 51 - Glan-L A-Vs, B152PM Rosecrans. Box 1804,
Bellfiower, CA B0T06.

172 TRAILER PLANE Motoroyche, Utility, Car, Consinuc-
tian-Gtrong. Streamlined, good kooking, sasidly built. Catalog
$4.00 (Refundable). Tag-Along. Box 15107, Selem, OR 67308

GUNS, DECOYS, HUNTING
BEEMAN SUPER POWER ADULT AIRGUNS, Fine Fire-

equalied accuracy, Wigger action, durability, ownership
pride, largest U5, sales. §1 Litetima Repair Policy. Mention
code PMC for Free Airgun Guide'Firsarm nformation. Add
1 for tast mail. Beeman, 3440-PMC Airway, Santa Rosa, CA
94503, (TOTISTE-TEOO {24 hours).

BUY WHOLEBALE! 1684 PAGE ILLUSTRATED CATALOG
OF REPAIR PARTS FOR POWER AND NON-POWER OUT-
DOOR EQUIPMENT. Pars for Small Engenes, Lawn and
Garden Eguipment, Chaingaws, Karts, Minibikes, Maora
Includes Service Manuals. Specialty Tools, Acoessornies.
Send .00 Saw-On-Parts, PO, Box 45231, Depl. P,
Somenille, MA 02145

Mamm

Mmmmmum
CATALDG, 5200, U5 $6.00 foreign, WEBCD, Box 906,
Radway, CA 95560

SURPLLS SOLAR CELLS, panets. Huge selection! Cata-
log $2—Rafundable. Applied Photovoltaics, Box 2773,
Staunfon, VA 24401

HEATING, FUEL SAVERS

WAT-A-HEATER DOUBLES YOUR HOT WATER, RE-
DUCES GAS CONSUMPTION 50%, nexpansive, patanied,
attaches to gas waler heaters, uses wasie heal Wal-A-
Haxlor, 1422 Edan Ct, Topaka, KE BBE04. (913) A5T-5072

HEAT WITH WASTE OIL
PATENTED HEATER IS IDEAL FOR AIRCRAFT HANGARS,
GARAGES, REPAIR SHOPS AND FARMS. THOUSANDS
SO0LD| FREE UTERATURE: 1-800-826-6T10 (IN WISCON-
SBN: 715-824-4671). KUTRIEB CORPORATION, 430 PHILLIP
STREET, CHETEK, WISCONSIN 54724,

HOME CRAFTSMAN

WANTED - DETRONT DIESEL 149 AMD 8.2 MNJECTOR
CORES. Call Pops Hunter (800} 3214234

WEW 5H P. Engines, $58.00. Limited Supply. 0SS, RD #8
Box 259, Kiftanning, PA 16201

JAPANESE ENGINES - USEDREBUILT. BUY DIRECT
FROM IMPORTER. CALL TOLL FREE 1-B00-050-4554,

TOOLS FONR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anteed. Catalog $1.00 (Retundable). Camelot, Dept. 44, Box
65, Brisiod, Wisconsin 53104

POWER Tools At Discount Prices. Makita, Besch, Fraud,
Fres Catalog, Beaver Tool & Supply, P.O. Box 8047, Green
Bay, Wi 54308

UPHOLSTERY Sewing Machines with Walking Fest. Com-
plate raady to use-only 3570.00. Thormpson Model PW201-
AVAILABLE FROM YOUR LOCAL DEALER, or order dinect
{Master Charge-Visa). Datho Mig. Inc, PO, Box 12110,
Lubnsck, Texas TH452-Phone: ([B06) T44-6774

TRAILER PARTS
TRAILER Parts Many Hard To Find Parts 52 Page Catalog

§2.00. Dyars Trailors, 1686 Aubuwrn Rd., Rochestar, Mechigan
48063,

mwml

BOATKITS - PLANS - PATTERNS - Plywood -Wood Epoxy

- Fibesrglass - Stesl - Aluminumn - WORLD'S LARGEST
COMPLETE LINE - 6'70' Sailboals - Powerboals - Gruisers-
Sportboats = Houseboats - Hydroplanes - Tunnalhulls -
Runabout - Duckbaats - Cances - Kayaks - Daries - Dinghies -
Multihulls - SEND FOR CATALOG 5300 (Airmail $5.000
inchudes Supples Catalog (Epoxses Fiberglass-Flotation
Foarm}-B00K  “Amateur Boatbudding”, 8800 -
CLARKCRAFT, 16-P Agualane. Tonawanda, NY 14150

MACHINERY, TOOLS & SUPPLIES

4" METAL Cutting Lathe $10980. Taig, 15048 Procior,
Industry, G 51740

BEST Prices, Woodworkers Machinery Calalog. Free.
McKilkgan, PMCES, Johnson City, N.Y. 13790

SMALL FOUMDRY Furmnaces, Supplies. Froe literature.
Pyramis Prodiscts, 3736 South Tth Avenus, Phoenix, Arizons
85041

LATHES, Mitis, Toals. Mew calalog §1.00. Blue Ridgas, Box
36V, Hurricans, W 25528 304-562-3538.

LATHES - INDUSTRIALHOBEY FROM §325.00, METALS,
SUPPLIES. LARGE CATALOG 5200 CAMPBELL TOOLS
Xird YEAR. 21000 SELMA RD. SPAMNGFELD, OHID
A5506. 1-513-322-B562.

BOAT PLANS - PATTERNS - KITS - Hundreds of dessgns -
755" - Sailboats - Powerboats - Sporfishers - Houseboats -
Rowboats - Duckboats - Bassboats - Canoes - Kayaks -
Hydroplanes - Dones - Boatraslers - Simple construction -
Proven (natructons - Tremendous savings! Gigantic 160-
page CATALOG $3.00 ($4.00 Airmail) - nclydes Fres "Boal-
building Supplies” calalog - Fiberglass - Fastenings - Glues -
Books. Revolutionary ~Poxygrip'Poxyshisld manual $2.00.
GLEN-L, 9152 Resecrans, Box 1804MP, Balflowar, CA
BOT06

STEEL, Aluminam, Brass—35hoet, Bar, Shop Supplies,
Pilans, Write: CE!, AR, Box 183, Caméeron, IL 67423,

BANDSAW Mill, Build $1500.00, Literature 53.00, Plans
£25.00. Sado Conslruclons, 79 Fodbses 5i., East Hartlord, CT
DE106

MNTRODUGING Apex® “Exira Strength” Power Sarew-
drivirig Bits. 101 Siwes. Frea Lilerature. Shockey's, 5841
Langtord, Dayton, Ohio, 454242040,

AIRBOAT PLANS, PROPELLERS, PARATE. New 18 page
info $1.00. AMA, POR B47E Morgan, UT B4050

BOAT DOCKS design and balld your own with our drilled
and welded comears and joiners. Info, and prices. Northem
Life RO &, Fulton, NY. 13068

ATHLETIC EQLAPMENT AND BODY
BUELDING COLIRSES

BIGGER, More Poweriul Muscles - fastarl! Free Booklei!
Universal, Box 6694, Detroil, Michigan 48240

WUNG-FU Fres Lessons. Send §1.00 for Postage. McLisa,
Box 1755, Depl, PMEEK, Honoluks, Hawaii 5806

NAUISCLES Awesome Bulk-Strength Fast! Free Detads
Triad, Box 12344N, Raleigh, NC 27805

SAVE on Bodybuwilding Supplemenis! Free Catalog!
Vitarmins, Box 2073-B, Reading, PA 18608

BANDSAW BLADES, Any Size. Free lilerature King Saw,
6541 Tidewater Oriva, Morfalk, Virginia Z350%

LATHE OWMERS, Quick Change Tood Post Starting at
£59.00. Plans $15.00. KAF, Box TA3A, 5t Josoph, M 43005
E16-438- TS0

FREE ENERGY! Fuel-less Motors and Gengrators’ Amaz-
ing Principles and Delalls. HAA, RIEP, Bowling Green, MO
53334

STEAM ENGINE KITS Power models al savngs o you!
Sand §1.00 for literature. P.M. Resaarch bnc.. Dapl 7 RD #2
Box 20, Wellsvitia, NY 14855

126 FULL SI7E PATTERMNS! Create profitable gifts, toys,
neveltses, household sccessories . . more! Patterna, wood-
cratt catakag Pius “Shop Secrels™ §7.00. Satistaction Guae-
areed! Accanis (P-118). Box 7387, Gonic, NH D308T

MAKE CRAFTS FOR PROFITY! Country animals, plagues
.., much momg! 130 full size wooden patterns Plus catalog
arily 57.00. Alsbey's Country Hutch. Route 3 Box 54 (PM). Van
Wwernl, Ohip 45831

WOoOD WHIRLIGIOS. Full-sire patierns, nstructions. 13-
22" bae, chipmunk, dog. coyote, roadninnar, cal, sanghird,
duck §3.25 each: any four, §12.00. all eight. $23.00. N. Skoy,
3380 Fourth Awe., #2€, Yuma, AT B5385

MAKE WOODEMW TOYS, wharligigs, dofl houses, clocks,
usic boxes, weather instruments, crafts, furniture with our
plans, parts, kits, books, supplies - Catalog §1.00 - (614) 484-
4363 - Cherry Trea Toys, Belmond, Ohio 43718-0065,

WOODCRAFT PATTERMNS, Windmilis, Wishing Wells, Bird
Houses, Feedars, Flying Duck, Pheasant, Outdoor Planters,
Catalog $1.00. Grafters. 17840 US 27 North, DeWitl,
Michigan 48820

FAVORITE WDOD TOYE, Patterns, Parls, Whasls, Catalog
$1.00. Toys and Joys, Box G286, Lynden, Wash, Q284

FULL-SIZE PROFESSIONAL PLANS - Catalog 32 .00. Over
20 professionally designed plang for ulding Turibure.
Traditional, Early Américan. Fumilune Disigne, Ins., CP-B8
1627 Elmdale Ave_, Glenview, L 60025

PVC PIPE FURNITURE Plans, Kits And Supplies. Free
Brochure. Gasual, Box 208, Tewksbury, MA 01876

100 Full Size Wosderall Pallerns, Windrmalls, Bend Houses,
Toys, Ete. $4.00 Gatalog alone §.50. Hayes Pattomns, 6C
Willow Sireed, Woburn, MA 07801

GREAT CHRISTMAS GIFTS!6' long woodan trasns, Cuick
and simpha instructions plus full size patterns. Specify tram
cars or animais. $3,00 sach or $5.00 for both (rehundabla).
Winghill, P.Q, Box 229, Dept. 1102, Coateswilla, PA 15320,

BUILD childrens’ toys and furniure. T useful pattarns-
§2.00. A.O. Blanchette Enterprises, 2434 Hamlin, Sarasota,
FL 34339

51000 from shest of plywood nstructions $3.00. Rensthart,
Biow 10953, Mauldin, 5C 29862

BURLD YOUR OWN WATERBED AMD SAVE. Matiresmes,
Heabters. Massage Sysiems, Hardware, Packages, More!!
Sand E2.00 for calalog and Free plan Dook. Woodns'
Walerbed Connection, 45 industrial Ph. Ad, Albany, NY
12206

COUNTRY WOODCRAFTS - 50 Selacted Parterns. $5.00
Willian Pitts, Box 18130, Spartanburg. 5.C. 25318,

BOOKCASE WALL—A floor-to-ceiling D00k case with cab-
inat space on the bottom. Cher 131t long, Bul you can sdjust
shell width to fd any wall (PC-1D0B—35.85) Order from:
Popular Mechanics, Box 1014, Radio ity Station, Mew Yark,
MY 1010

PLANS, BLUEPRINTS, PROJECTS

SAVE UP TO 30% on your haating & cooling cost!!| Repon
shows you how! Wiile: Airco. 2518 Malody, Newport, AR
2112

Bl IDEAS SAVE HOUSEHOLD EMERGY DOLLARS! Easy,
proven methods, you can do! $4.00. West Shaova Service,
Box 3533, Grand Rapdds, M| 43501

GATEBOS, complatedy detalled instruclions with many
phoiographs and materials. lists for building several varia-
tions and sizes of oclagon garebos Send 52495 bo:
Hamilon, AD#2 Box BOE, Eartville, MY, 13332
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DO IT YOURSELF
OAK KITOHEN REFAONG KITS

“GETTING Started in Stained Glass.” §1.00. Whittemore,
Box 2085T, Hanover, Mass. 02339

OAK Kitchan refaging kits. Custom-cak doors 8 salf-stick
vaneers. Sample door & instructional litereiure, B1295 +
shipping. refundable wiorder. 1-800-428-8018, 1-313-585-
B003, Visa-MOC

LOG CABINS & “A" FRAMES
FREE LDG CABN playhouse plans with purchasa of
UMNIGUE, EASY to build slabwood furniture plans. Enclose
§5.00 to: COUNTRY GROYE, Dept. PM11, 3131 Baslord Ad..

Frederick, MD 21701, HURRY! LIWITED QUANTITY.
Salisfaction Guaranieed or full refund.

FOR THE HOME

HOME CONTROL
Lights and applipnces. Add security, convenience, safety
and romance 1o your home. Modules install with screwdriv-
gr. Over 1,000,000 sold. Guaranieed. Free inforrmation.
Fulurehome Distributors, Dept PM104, P.O. Box T3M,
Rosalle, MJ 07203

SAVE! Use light bulb savers. Light buibs last up to 10
years! 6 for §12.35 J & L Mail Order, RO, 2 Box 73,
Lancaster. NH (3584

FREPLACE Flamgo. start your fireplace quick and easy.
$6.25. Shamrock Intl, Box 230, Shamrock, T, 79078

% WOOD VENEER
FLEXIBLE paper-tackes & salf-stlick wood veneers - ning

spacwes 520nformation - Dakwood, B16 South Rochester
Road, Clawson, Mi 48017, 313-585-8003

LEARN HOW TO FIBERGLASE. Esty Technigues For
Repairs, Consiruction, Boats, Aulos, Home. Order Direct
Bave 5M%. Send £24.96 lor 110 Min. Video & List. Prograss
Educational Wideos Lid, 10 Progress Ave, Mashua NH
03062, (E03) BAE-4T05. VisaMashercard.

PLASTICS

PLASTIC Injection ... Shor Runs . .. Mobd Making . . .
Prototypes. 2088 Gardan Highway. Nicolaus, CA 93558

CASTOLITE Liquid Plasties. Crysial clear, colors. For
casting, embedding, coaling. fiberglassing, repairing and
reproducing with our Maold Making Supplies. Catalog 12.00
CASTOLITE, Dept. BE3P/PM, Box 391, Woodstock, iL 60098,

DO IT YOURSELF

METAL Ehlctroplating Kils, complele, §17.95 Infopak
£1.00. Judsonco, Saratoga. Charokes, lowa 51012

BELT BLICKLES tor coing or stones, speciafly bucklas,
pewnlry mountings, cul stones, clock works Whalesale
calalog 25¢. Eloxite Corp.. 80613 10Mh Strest, Whaalland,
Wyoming 82301

ELECTROPLATING. Complete Texfbook Eleciroplale
MetallicsNonmetallics. $11.85 Detads Frea. Tropds, Palm
Bay, FL 32006-0095

INSTALL YOUR OWN IN GROUND SWIMMING POOL for
a5 low as §1,895.00. Cheswick Pools, At #28, Cheawick, PA
15024. 412-274-5400

ARROWHEAD Making. Inexpenrahe Hobby. Information
£1.00. Video, BelaVHS, §23.685, S&H $3.50. Common Grafts,
Box 5012-M, Cantral Point, OR 87502

COMPLETE CLOCK KITS FROM $5.901 Music movemants
$1.95! Components, plans, apaxy, prinds - over 800 clock-
rrblcing itams! Wholssale catalog £3.00 (credited]. Steebar,
P.0. Box 4B3P, Andover, K 07821-0463

CARTOOMNG, COMMERCAL ARTS,
SIGN PAINTING

CARTOOM for Fun and Manay!ll Fraee Booklell Cartoons,
Box 406144, Dedroil, Michigan SE240

LEARH BIGN LETTERING 1 Hour Vides. Spacial 529,95
C5L, 513 Hawihorne, Fi. Wiy, [N 46806

FRAEE LessonaBooks Shgn  Painting.  Pinstriping
Nubwoed, 3840C W, Pine, St Louls. MO 53108

LEARN Sign Painting, Pin Striping. Free Catalog
Kautmann Company, Centeriown, Missouri 65023

MODELS, MODELS SUPPLIES

WORKING Slearn Modals. Kits Assamblaed, New Shenning
34 Page FulkColor Catplog $4.95 Refundable. Over 100
Madals. Traciors, Traing, Cars. Stationary Engines, Marine
Engines. Accassorias and Parts. Large Discounis! Diamond
Enterprisas, Dept. PM8, Box 537, Alaxandria Bay, NY 13607
E134T517T1,

FIRING Cannon Model Plans. Catalog 5200 Green -
FM118, Box B892, Shalimar, FL 32575-0882
RADID) COMTROL Airplanes, Boats, Helicopéers, Suppliss.

Big Discound Catalag $5.00 (Rafundable). Modalars Supply,
Bax 310P, Eclectic, AL 35024

MAGIC TRICKS, JOKES,
VENTRILOOLESM

FREE CATALDG: Ventriloquism, Magic, Clowning, Pup-
patry, Balloonang! Supphes. Instruction. Entertmin Success-
fully, Profitably! Maher, Box 420-PM. Littision, Colorado
BOTED.

FREE| Worid's Leading Mowvelty Catalog 1600 Jokes
Tricks, Scienca, Sporis, Hobbles. Johnson-Smith, F-01.
Bradenton, Fla. 34203-3796

LARGE Magic Catalog. Sand $3.00. Refundabie with first
arger. Winkler's Warehouse of Wonders, 24N Doyia Rosd,
Oakdale, CT 08370

MAGIC, joke. juggling calalog. Enclose §1.00. Discount
[20Fa) with first order. World aof the Unexplained, 235
Jattersan 5t-P, San Francisco, CA 84133,

HOBBIES & COLLECTIONS

NAZ & Historicad Military Collectibles. FREE catalog.
HMA, Box 1808PS. Lalayetie, CA S4845.

MILITARY Medals Catalogue $1.00. Subscription Yearly
58.00. Vernon, Boo 1387PM, N. Baldwin, NY 11510

POSTER DINOSAURS Full Cosor, High Guality Lambnatad
§6 WALLET MNylon IMMOSAUR imprinted, Five Compart-
mants 55 DINOSAUR VIDED VHE Animation and Live
Action Fun §15. REIMER INC., 1270 Broadway. Naw York, NY
10001

FLAGS

FLAGS - U5, State, Coniederate, Foreign, Historic, Cus-
fom. Catmlog §1. Broward Flag. P.O. Box 8580 - PM,
Aaheville, N.C. Z8B14

1500 Worldwide With Large/Giant Pictorals. Salisiaction
Guarantee. $10. Stampworid Lid.. Box 331 3PM. Wilmington,
DE 19802

FREE Siamp Catalog - Complele with all the labes)
bargains on stamps and related supplies. Yours Frea whan
requesling approvals. Buy only what you like - Raturm the
rést. Plagss spacity LS. ar Forsign Catalog. Falcon Stamp
Company, Dept. FC118PMF, Fadcaner, NY 14733-0300

COLORFUL JAMAICA PACKET only 10¢. Bargain apgrov-
als. King, Box 101, Smithfield, Pannsyiania 15478

50 DIFFERENT 04d L. 5. between 1861 and 1838- §1.00. Ed
Foush, 423 Shepard, Mansfiald, Chio 44507

OLD U5 stamps on approval Sherman, Box 15355E,
Phitadelphia, PA 18111

FREE! Surprise Collection with approvals. Gould, Bax
750128, Pataluma, CA 34975

OME! Two! Thros! Cent Stamp Approvals,
Catadog. Khoster, 4164 S2nd 5t, San Diego, CA $2106

BARGAM 100 World-wide Stamps 25¢. Quality Approvals,
R. Parker, Box 143, Wast Brookfald, MA 01585

FREE 50 Canadan stamps with approval request. Briner's,
P.O. Box 831, San Matea, California 94401

FREE U.5. Mint piclonal sef complela. Mint approvals
Insluded. Hildebrand, Bax 4367, Sanla Clara, Califoinis
85054

WORLD Wide Blamps mounied in books on approval 2¢
and up. THUST STAMP m, PO, Boxt 100-P,
Jamaica, M.Y. 11435

1,000 MIKED L5 53.00 Approval's, Aloums, Accessorias.
Supplies. Shirley Patterson, Dept. 101, Box 29307, Deflas,
Taxas TSI20

1,023 WORLDWIDE POSTAGE STAMPS OMLY S3.001 Al
Ditierent! All Genuine! Value-packed collection to introduce
you 10 our speckal offers, collector's catalog, and approval
service. Other excilng stamps included. Buy any or nona,
raturn balanca. Witton Stamp Co., Dapt. 30PMAK, Box 850-
PRUAH, Wilton, WH 03066

W8 § Commemaorative plate blocks, or 30 commemara-
tives oF 200 differend used commemoratives, $1.00 each|
Approvals. Gordon Davison, Conmoocook, MH

700 STAMPS §2.00 - GUARANTEED WORTH OVER $50.00
AT STANDARD CATALOG PRICES. Satistaction Guaran-
teed. Approvals. Adubs Only. Erc's, Box 581-M, Lewiston,
NY. 14082,

“IMVERTED ERAOA" < 100 Diflerent United States, S0¢
with approvats. Luray, P.O. Box T088, Siker Spring, MD
20807

ISRAEL 15 Diffarent 10¢ Approvais. Sam Chazen, Box 666,
Dedray Beach, Florida 33444

12 0D Canadian stamps. Only $1.000 Approvals.
Cstrbephil, Box 88, St-Jeroma, Canada JTZ 5T7.

2,000,000 siamps 150 couniries 2¢ each. Belden, Box
4149, Dearbormn, 46126

LIGUIDATING Ti dous Old Actur
Lists Free. Alatalo, Maynand, MA 01754

APPROVALS. British Commonwealth, Europe in com-
phete sets. Bode, Box 145W, Willowdale, Ont, M2N 558

FREE - Ona of the most comprahansive STAMP PACKET
CATALOGS and WHOLESALE PRICE LISTS available, with
owar 130 countriea and 40 topics. Write: Catalog, P.O. Box
20244, Dalas, TX 75211.

Bargiin

BULD your own deck - 12 aasy steps. video VHS send
52495 1o: Decks Unlimited, 97 Crafttwood Lana, Hillan, NY
14458

MOLY-COAT - Complate ingtruction pachet for ENGINE
PARTS or FIREARMS 10,00 sach. Systerns, PM11,P.0. Box
381, Sabinal, Texas TEAB1

43 Calalogs Listed. Sources tor Anythingl $5.00.
Directiory, Box 92452M, Atlanta, Georgla 300374

PROJECTION TV .. . Conwert your TV 1o project T oot
picture . . . Easy! Results comparable to §2.500 projectors
... PLANS AND & LENS 524.95 . . Professional Sysiems
availabda . .. llustrated Catalog Frea ... MACROCOMA,
15BC Main Street. Washington Crossing, Pennsybvania
18977 . . Croditcard Orders 24HRS. (215) TI8-3970.

DECALS, EMBLEMS, PATCHES
CUSTOM EMBROIDERED EMEBLEMS,

PiNS, DECALS.
Frew Catalog/Quotes. Aush Sketch. Stadri. 61F Jane. M.Y.C.
10014, (212) 529-2293

MILLIONS collect stamps. Be among the hew that make
money. Ten mint LS plate blocks plus money making
information, $3.00. PBS, Box 8417TPM, Leswood, KS 64206

&0 DIFFERENT oidar U.S. for only 25¢. Approvala. Wise,
3005 West Saloma Road, Campbellsvilia, KY 42718

ANTIOUES, RELICS, INDIAN GOODS &
CURIOS

FREE 100 Different LS., approvels Bradiey, Bon 425P,
Midiothian, VA 23113

FREE List to Serious Colleciors. 30,000 indian Ariacts,
Pots, Spaars. Axes, Siaie. Beadwork, Caddo Trading. Bom
568, Muriregsbora, AR 71958

ARROWHEADS 524 dox. bdentification Guide $12.50, List
of Artifacts 51.00. C. Secrist, Deerfield, MO #4741

STAMP COLLECTING

FREE Worldwide Packel Penny Approvals, Reva, Box
11780, Phosniy, AZ BE0E

SUPER OFFER 100 DIFFERENT LLS. EARLY ISSUES!
£2.00. FMCH, 513 Fairview, Ridgatesid, 8. 07657

FREE 25 “L1.5." Starnps Plis Free Catalogua With Owver
2,000,000 Starmpe. No Approvals. Jeferies, 3480 Middiebel,
West Bloomfiald, MI 46033

BATTERY CLOCK MOVEMENTS. Below wholesale. cata-
log $1.00 [refundable). Yankee nganuity, Box 113M, Altus,
QK T35,

CLOCK WORKS. Wood clock blanks, rockhound sup-
plies, balt buckles, cut $lones, etc. Wholssale catalog 25e
Elouite Corp., B081% 10th Sireat, Whaatiand, Wyomng B2201

STMNED GLASE SUPPLIES: EXCIMING BSUPER

50 YEARS Oid fitteen different Uintted Siates, over fitty
years oid-25¢ with approvals. Jaxon, Box C11-P, Now
Aocheie, Mew York 10804

FREE Gift With First Purchase. U.S. Approvals And Wan
Liwtl Service. 20¢ for Handling. The Starmp Boutique, P.O.
Box 456, Madizon, M., 07840

FREE Woridwida Packel. Penny Approvais., Froehlich,
Box 1TTDA, Fine River, Wia. 54865

APPROVALS one, two and thres cents. Stref, 1613 North
13th Sreed, Forl Dodge, lowa 50501

50 US Maosily Commamarative 25¢. Mo Approvals. Gibeon,
Box T, Williamalown, K OB084-D463.

SPECTACULAR! 300 Breathtaking Stamps from 25 Coun-
tries. Only §1.00 with |atest barpasns and sensatonal approv-
als. StampsPius+, D-MKB, Box 082F, Toronto, Canads MAY
aNg

COINS, TOKENS, CURRENCY

DOUBLE YOUR MONEY IN RARE COINS. Rational, hands
on approach. Fres information. Sand Large SASE. HIH, Box
629, Severna Park, MD 21148

LIMITED EDITION Union Pacific Steam Eng




HOW TO maka 35mem film caddys send §2.00 for plans to;
Alten, P.O. Box 750, Derty, KS 67007-0750.

PLAYS, SONGS, MANUSCRIFTS

POEMS, Somgs Wanied. Free RecordingPublishing.
@roadway Music Produclions. Box T438PM. Sarasola. FL
3578

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDIONS, NEW, USED, Elactric, slectronic Concarti-
nas. Button Bowes, Hohners. W buy, Sall Trade, Exchange.
Credit Cards scoepled. Call, Write for brochures
CASTIGLIOME ACCORDIOM, 12644 E 7 Mile, Detroit, M
AE205. 313-527-15851-H00-325-1832

PANOS, PLAYERS, PUMP ORGANS. Rebuild and repair.
Catalog of "HowTo” books, 3200 |refundabis). Vestal
Prass, Vestal 11, New York 13850,

INTERMATIONAL VIOLIN COMPANY, Calalog faor insdru-
mipnt makers, répaiters. imported lonewood, 'ools, war-
nishes, parts, accassories, sirings. cases. Europsan in-
strumants, bows. Assemble yoursell violin and guitar kits,
Catalog §1.00 includes 10% descount certificate. Dwept.
IL, 4025 W. Belveders Ave., Baltimors, Md. 21215.

WVIOLIM, GUITAR, sic. making materials, accessories,
books. Calalog, $1.00. Intemational Luthiors Supply. Box
580387, Tulsa. DK T4158

ACCORDION Top Brandgs, Cordovax, Buy Direct Tremen-
dous Discounts. Trades accapled. Free brochure. PM,
Accordion-0-Rama, 18 West 18th Street, New York, NY
10011, Phone 212-675-0080.

IMSTRUMENT Kits! Bulid Appalachian and hammened
dulchmers, banjos, mandolins. even harps, hamsichonds,
Free Catalog. PM Hughes, 4415 Wast Colfax, Derver, 00
BO204

HANDLE YOUR OWN LEGAL AFFAIRS. Ba a Paralegal.
Accredited Atiorney instruction. Home Study. FREE CATA-
LOG. Southarm Carear Instituis, Drawer 118PM-2158, Boca
Faton, FL 33427, (305) 368-2922

FREE 1888 CAREER QARDE. Earmn mofe money with
Success Proven Corespondance Diploma Courses.
Granion Ingtibute, 263A Adelsids Siresl Weal Toronio,
Cansida. MSH 173

SUPER-INTELLIGENCE! Amaring resulls guaranbesd!
Irfo. EDEMP, Box 1462, Qlendara, CA B1740

BELL'S BIRLDING MAINTEMANCE SCHOOL, 11184
Antioch, Suite-323, Overland Park, Kansas 65210

BECOME SUCCESSFUL! Love, Money, Power Can Be
Yours| Froe Literature. Succesd, Box 388184, Chicago, IL
60638

DETECTVE training homa-study program. Fres informa-
tion. Global, Box 191 PM, Hanover, Mass. 02339

LOCKSMITHING, Universal School of  Master,
Correspondence and Shop Training, Box 214852PM,
Sacramanto, CA §5821

LEARN to drive Safely - Teach your Teerager-driver
educaiion. Sand 1795 for Student Workbook-Parenial
advice. Knox, Inc., 5285 Mormandy Rd, Mamphes, Tenn
3a1ne.

HEW BOOK “How 1o Make Your Own Paten) Drawings
$0.85 We make Drewings alsa. American Fulures Dasign
Company, Box B30, Mayo, Maryland 21108

FREE help tor inveniors! No chargs lor recording farms
end evaluation. Alfilisted Irvemiors Foundation, 2132-M
Bijou, Colorado Springs, CO B0S0S, or Toll Free 1-800-525-
EBE5.

IDEAS, mventions, technology wanted! Industry presanis-
tion/national exposition. 1-800-288-I0EA.  1ISC-PM, 503
Libarty. Pittaburgh, Pa. 15222

REGISTERED PATENT ATTORMEY Washington, D.C.
Suburb. Donald A Kettlestrings, 414 Hungarford Drive,
Pockvifle, Maryland 20850

PATENT IT ECONOMICALLY! Froa detads. Liconsed
sincir 1958 Ranir Associates, 2008 Fondulas, Richmond,
WA 23229,

INVENTORS] Can you patent and profjt from your idea?
Call or write for your free indormation package. Ower a
decads af BEFVIOR, AMERICAN INVENTORS
CORPORATION, 82 Broad Streel. Depl FM, Weallhald,
lasaachussatis 01086, 1-800-338-5656. In Massashusetts or
Canada call (413 5683753,

PATENT IT YOURSELF| |s your idea worth 277 San
Brung Book, 848 San Mateo Ave., San Bruno, CA S4066

INVENTORS Confused? Cur information packed booklel
will save you hundreds on research and attorneys. §12.00.
Ba Informed, P.O, Boxt 1912, Elk Gronse, CA 85624

DETECTWE Home Study Course. Froe lapel pen, ceniti-
cate, greal luture Professional Imaestigator Schaol, Dapt.
CP. P.0. Box 41256, Loa Angeles, CA B0041

INVENTORS! KNOW NOW|
LOW COST patent searches. Non disclosure. 48 hour
lurnargund. Information Sorvices Co., 135 Chestnut 51,
Bridgewater, M.J DBBOT. 1-B00-825-2292

HIGH SCHOOL AT HOME, MO CLASSES. Low monthly
paymens. Information free. Our 90th year. Gall 1-800-228-
5600 or write Amarican School, Dept #345, 850 E. S83h 5t
Chicage, 0. 60837

GEMIUS 1-2-3 State-of-thé-art Brainbulkding Tachmigues!
Free inlormation. Advanced Leaming institute. Drawer
12810-LABZ, Jmckscn, MG 39238

OLAT Smoking forenad . send $5.00 for my swtcaasiul
mathod. FAobart Wilson, Dept 0, PO. Box 2141, Cosur
o'Alene, ldaha B384,

FREE 400 Salf - Improvement Books lllusirated Brochums,
The Mailbox Merchant, 750 La Playa, Suite B38 -4, San
Frantisco, California Da121

| Books! Fres Catalog! FMCNM, 513
Fairview Terracs, Ridgafaid, N 07657

FREE CATALOG - Over 400 inexpensive, yal powerful,
seil-improvernan! books Nina Enferprizes, 3023-8M Mina,
Ovriaha, ME 68124

YOUR KIDS are reading my book, * THE SECRETS OF
ATTRACTION.” Care 1o know what they're warning? I've
saved a copy for you Send §7 oo Granl Communications.
Dept. PM11, P.O. Box 741163, Dalas, TX 75374-1183

TERMPAPER assistance. 15278 papers availablel 306-
page catalog- rush §2.00. Research, 11322 ldaho, #206MK.
Los Angeles, SO02S. (213) 4778228

“SCANDINAVIAN WANTS YOU™ chance of a life tirma darm
$100.000-5150.000. Professionals and He-school graduales
nbeded, Pad vatalion Bnd transportalion. For spplication
and personal service to secure the jobs send $20.00 to:
Raynir I, Santos, P.O. Box §465, 128 Reykjawik Iceland,

AUSTRALIAN OPPORTUNITIES! Information On Country,
Emigration, Emplaymant, $4.00 Maseor-A, Box 7367, Silvar
Spring, MO 20907,

BECOME A FIREFIGHTER! All the secrats and information
you nesd 1o know. Work only 10 days a month, retire at 501
$10.75. Firelina Products, Box T0M85, Station D, Dakland, CA
4612

SAUDI Arabia Meeds Youl Latesi Information! $2.50 to:
Mary Weimer Co., 3145 Goary Boulevard, Suite 268-PM-11,
San Francisco, CA 84118,

JOBS, CAMSESHIPS, TUGS, BHIPS, RIVERBOATS, OiL-
M8 Women-Men, Wark monih-Homa month, USA +
Chareeas, Information $3.00. Marine Employment, Box 207,
Canfral, IN 47110

AUSTRALIAN OPPORTUNITES! Information on Coun-
try, Emigration, Employmend . . . $4.00, Robart Wilson, Depl.
B, P.O. Box 2141, Cosur o' Alene, kiaho B3814,

ROCKY MOUMTAIN WEST. The jobs are really hare IF you
can find them. Sample data. 3208 Cresiridge Dr.
Farmington, Hew Mexico 87401

BECOME A PROFESSIOMAL real estate appraiser or
progsarty managar. 1-800-223-4542

EXTENSION And Post-Graduate Awards in Philcsophy,
Art, Science, Botanic, Modicine, Homeopathy, Radionics,
and others. 30 subjects Curricular free (sirmail $1.00 refund-
able}. Aegistrar, Bussex Collage of Technology, Highfield,
Danehill, Sussax, England.

LEARN ng Al Home. Free boolklel. Lilelirme
Carser Schools, Dept. A-348, 251 Barry Avenue, Los
Angeies, Calfornia H0064.

UNIVERSITY By M, Accredited Bachedors,
Masters, PhO's, Free Facts Fevealed. Carears-FPM11, Box
ATDBAE, Tulsa, OK T4 147

PIANO TUNBNG PAYS - Plano twning - Electronic organ
servicing, Learned sasily st home. Fres booklst. Nides Bryant
School, P.0. Box 20153, Sacramento, CA 95820

traded 76 Page catalogua Frae (airmad 3 dollers) Established
owar 40 years. Bruce. Copen Laboratories, Highfield,
Danehill, Sussex. England RH1T TEX. Tel-DB25-TH0214. Fax
CB25-TO00ET Telax 95245,

PARALEGAL GRADED CURRICULUM. Approved in-
depth  fraining by correspondence.  BLACKSTONE
SCHOOL OF LAW: 100 years of legal raining. 'Write for frea
cetalag. P.O. Box 780906, Depl. PM, Dalas, Texas TS3TH

JOBS| Federal, States and Pubdic. AN occupations! AR
states, now  hiring.  Information  §5.00  Nationwide
Empleymant. Box 507 Central. IN 47110,

INVENTORS: I you have an invention for sale or Boense,
write for free bookle! explabning how we can halp you.
Kessler Sabes Corp.. C-5-Fl, Framont, Ohio 43420,

BUDGET Patent Searchas—Wholesale Price For Multipla
Searches - 1-800-432-5683

HAVE YOUR INVENTION MADE CVERSEAS. World
Trade, Box T84, Adelphi, MD 20763

PATENMT YOUR INVENTION YOURSELFI Dotalts Free!
Rartired Exfiminer, 7400, Washington, DC 20044,

INVENTING - How to Make Money as an venior, Shows
wou how 1o lum an idea into & money making Irvendion.
Inchedes lates! information concarming palents, rademarks,
and whare to markat your invention. The Gowarnment wil
help you get started. $4.53 Refundabla! Invent for Profit,
Buils 622, B4 Bintion Shree, Hingham, KA 02043

SAVE 40% TO 60% ON PATENT AND TRADEMARIK
APPLICATION COSTS. Chemical, Mechanical, Electrical
Regisiared patent attorneys and Bgents. Endorsed by WL
PATENTSAVER PREPAID PATENT PLAN, Dept. 102, TO0S
Crensmiouth Ave., Candga Park, CA 871303, [818) 695-2481.

INVENTION MARKETING. FREE INFORMATION. REPRE-
SENTIMG MAMUFACTURERS. Patmar, 77 Fulton, 260,
Financial District, New York, NY 10038

NEEDING Assistance? PATENTVESTMENTS INTERMA-
TIONAL, 1155 Connecticut #300, Washington, DG 20036

INVENTORS! HAVE AN IDEAT Don't know what to do?

Cadl AIM for fres information kit. Toll Free in U.5. and Canada
1-B00-225-5800

INVENTORS: i you hawe an invention for sale or licensa,
writa lor free bookiet explaining how we can help you.
Kesaler Salas Corp., C-5W, Fremont, Ohio 434200

INVENTORS! ldea Search baing conducted by DC based
firm. Call: APSI 1-800-885-8088 axt 38

REAL ESTATE & FARMS

GOVERNMENT HOMES frorm 51 (U repair). Delinguent tax
property. Aepossessions. Call B05-687-6000 Ext. GH-20024
for current repo list

BE SELF-EMPLOYED: Sali toiel Hushing waler savers for
homes in your city. Twin City Watler Sawer, Box 44,
Cambridga, MM 55008

AUSTRALIA WANTE YOUI Big Payl Transportation!
Miraierst oyment Handbook—82.00. Infermational, Box
1H107-AY, Washington, DT 20038,

OVERSEAS ... $25000 - $75.000+. Fres Raporl!
Emplgyment, Box 18T60-AY, indianapolis, iN 6219,

HOME JOBS avallable Nattonwidal $200.00 Wesekly! Write:
Jobs-15, Box 70, Earton, NY 12058

NEW INSIDER'S CLOSING MANUAL can seve 51000'.
FREE information. Norbon, Ste. B4-M1, 3551 S0, Monaco
Paricway, Denvwar, CO BI237

NEW FREE CATALOG . .. Top real estate values nation-
wide, full-tolos Pramber Property section , . . Froe ustrated
property brochess also available. Cafl or write todey!
UHITED MATIOMAL REAL ESTATE, 4700-PM Beileview,
Kansas City, MO 64112, Ph TOLL FREE: 1-800-899-1020L

FREE CATALOGS - FLORIDA, GEORGIA. Homes, Land,
Businesses. Ploase Specify Siate & Property Preferred
COUNTRY NETWORK, Box 368PM, Ganasville, M0 65555
ABI2, [417) BTH-AE32

GOVERNMENT JOBS. 516,040 - 5583 23047, Now Hiring.
Your Ao, (1)B05-687-6000 Ext. R-20024 lor curmend Faderal
list

PATENT AND DEVELOP Your Invention. Registered
Patent Agent and Licersed Professional Engirser. Sand
for FREE PATENT INFORMATION Every Inventory Should
Hawe, Richard L. Miller, 12 Parkside Drive, Suite M, Dix
Hills, WY 11748 [516) 495-3343

MONTAMA, LAND

100 acres starting &1 $29.900.00 in Mortans—a stale whens
you can hunt ineghy alk, dear, moose, antelopa, turkey & fish
famous blus ribbon trout streams. Insured titke, wamanty
dead, axcellent owner financing. Free ¢olor brochure - 1-
BO0-252-LAND. Yallowslone Basin Propertiss. A Patlen
Compary, 1118 N. Tih Avenue, Dept. PM, P.O. Box 3027,
Bozeman. Montana S9772-3027, (406) S4T-5485

(Gontimud on next page)
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REAL ESTATE & FARMS
MORTGAGE LOAN REJECTED?
LH.IH how to BUY HOMES WITH LEIMITED CREDIT,
which buys are best flor you, which losns are best far you,
and how these loans work. Also learn MONEY SAVING tips
on buying and sefling your home o auto. This book could
HETWMMMHMMMm
wilh its first yse. £8.956 MES Publishing Co., 13031 Cantral

Expy. Ste. J1BP, Dallas, TX 75243 Aush $89%5. 30 DAY
MONEY BACK GUARANTEE, if not satisfied

REPOSSESSED homas from Gow't from $1.00 plus re-
pairsiaxes. Mationwida! Also tax propertes. 216-453-3000,
Ext. HB22T

FORTUNES Made In linding and fixing old houses. Free
Informatien. ¥.E., Box 43523, Cleveland, Ohig 44143,

“HOW To Awoid Ten Biggest Home-Buying Traps”. First
Tima Buyers Manual-bMust Read! $4. Marten Yeager, 55219
47th 5W,, Seattle, WA 98136 Satisfaction Cuaraniesd.

EXPORT-IMPORT

IMPORTEXPORT, Froe details on home based Budiness!
La Crosse Books, 19892A Sudburban Ave., Suite 122PM, St
Pad, MM 55119

BUY IT WHOLESALE

20,000 ORIENTAL PRODUCTS BELOW WHOLESALE.
Bevans, § King Richard Ct., BaMtimore, Maryland 21237

FREE 2 COLOR PRINTING PRICE LIST, 30M 11X 17-5784;
206 18pg-52084; 208 B pp-$1456. Copen Press, 100PM
Berriman S, Brooklyn, H.Y. 11288

BELTS, Buckles, Koy Tags, Hal Tacs, Jewelry, Mone.
Complate kne tast sellers. Big Profits. Complels deater et

up. Codor cataiog §1.00 (refundable). Anchors, Box J958-
PWA. North Prowidence. Al 02911
WORLOWIDE BARGAINS _ . . Imports - Dropship - Closs-

oul - Surplus - Freebies - (Samped Envelope). Mamess,
Box 1717PM, Highland, Ind. 46322

VACUUM CLEANERS “Discount Prices” New Painb

PRINTING PRESSES, RLBEER STAMP
OUTFITS

TYPE Fonts, Hand Printing Presses. Hot Stampers,
Supplica. 120 Pages. 5200 Deductible firs! order. Acme
Type, 1720 N. Marshfisid, Chicago, 60822

TYPE tor prinling. Calslog 51 00'deductible st order,
Quaker Clty Type, RD. 3, Box 134, Honeybrook, PA 19344

BARCO Type Founders. Type and Fubber Siamps cats-
logua. Mall £2.00 relundable on first order. PO Box 1011,
Bensonwdin, 50108

SELL tull or part-lime. Roofing. paving and malenial
handling squipment. Call 1-800-234-6333, Ask fior Alan Shar,

COLLECT NAMES! WE PAY S25.00 HUNDRED MO LINIT!
Fres Information! LEASE to: Universal, Dresder, ME 04342

MAKE MONEY IN SPARE TIME. Earm Generous comimis-
Si0NS &8 8 SUbSCrphon sales represaniatve for leading mag-
arines Fariull datails and imalrustions, sand this ad with your
nama and address to; POPULAR MECHANICS, Dept. AB-M,
250 W, 55th 51.. Mew York, NY 1001%

MAKE AUBBER STAMPS. Highly Profitable. Free Detadls.
Swamper, P.O. Boax 228089 (GX), Tampa. FL 33622

YOUR address printed on gummed ond sebl-stick iabals.
Send SABE for circular. Barbara’s Mailbax, Depl. PM, 1200
Fiobart Hardeman Rd. #2484 Winlerville, GA 30683

IMPORT - Export opporiunity. proftable woeld-wide. mail
asdar business from homsa, without capatal. We ship plan for
no risk sxaminaticn. Exparence unnecessary. Free Rapart.
Mallinger, Dept. N2TOC, Woodland Hills, California 51367

MAKE rubber stamps—big profits. Complete supply and
aquiperant catalog wilh dnstructions. 51 deductible with
order. Star Stamp Supply, 1720 N. Marshfald, Chicago
50622

PRINTING Prosses, new and used supplses. Lt She
Turnbaugh Printers Supply, Mechanicsburg, Perna 17055

MCREASE Your Income! Arrange Igans, lases, other
linantral service through natiomaids lender network. Prest.
geoUs money buginess lulipan-lme Top Commissions.
complate training. continusus supparl. Free Delalls by
electranis mail! PFA Box 687-P, Dana Poind, CA 82629, [T14)
240-0405 X 100-P

MAILORDER DPPORTUNITY: Stant profitlable home busi-
ngss withou! exparienca or capial. Informaton frea. Medl
Ovder Associates, Depl. 674, Montvale, NJ 07845,

SAVE money on fast printingl 24 hour shipmenit| Send for
FREE PRICELEST. Bucget (BB), 1820 West Jeferson,
Springleeld, I 62702

1500 FROM $10 WOOD! Detadis phus sample §5 - Satsfac-
tion Guaranieed Alcraft, Box 540-P2, Alexandria Bay, NY,
13607

QUACHK Copy Printing. Low Prices, Wrile; Nationwide, 514
Morth Main, Bloomingion, IMinois 81701

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HBGHEST CASH for Godd, Jewelry, Gold Teeth, Rings,
Diamonds, Watchas, Silver, Platinum, Mail Articles Today.
Frae gifl with Information. Chicago Gold A Preciouws Metals.
10 South Wabash, Depl. 358, Chicago, G603

CLOCKWORKS, wood clock blanks, rockhount supplses,
belt buckles, cut stones, eic, Wholesale catalog 25¢. Eloxite
Coop., 8062 10th Street. Wheatland. Wyorming 82201

5486985, Kiby, Filler Queen, Panasonic, Royal, Oreck,
Dotails: ABC Vacuum ‘Warehouse, 6720 Burnel-Pad,
Austin, TX TBTST

CLOSEOUT Jewelry & Crafl Supplies. (Cataleg 25¢)
Roussels. 1071631 Dow, Ardinglon, M 02174-T159

CLOSEOUTS! Dscounds'! Below Wholesala! Fresbies!
Irtormaton'stamp: DOM, Box 20152, Fendale, Michigan
48720

TAKE MO CHANCES. Deal with oloest, most rellable firm
in old gold business. Established in 1934, We buy Gokd,
Silvar, Platinum, Diemonds, Highest Cash. Free Informa-
thzn: Fose Indusirses, 28-A East Madison, Chicago 60602

GUARTZ CLOCKWORKS, ACCESSORIES. 52 Catalog.
redundable first order. Instruments Serdces (PM), 433 South
Asch, Janasvilie, Wi 53545, (508) 755-0000.

“JUNKED TIRES"1 $1.00 Pound? Send stamg Le Valleys,
Fountain, FL 33438

HCOME MONTHLY! Work when you want. information
£5.00. Averitt, Box 17013, indeanapaolis, IN 46217

START MONEYMAKING WOODCRAFT BUSINESS mak-
ing “Easy - Quick” loys. gitis, novellies. Free details.
Wiliams, 36001 San Sebaslian, Tecson, AZ 85715

HOME WIRENG. Do your gwn and save. or aarn income
partfull time. No training requared. Detals free, Evergreen
Publications, Box 262, Amold's Cove, NF, Canada ADB 1AD

AMATING BOOK Seven Diteren! Businesses to start at
hame. Wrile loday, lree detads B Jennings Publishing,
80160 Goodman Rd., Junction City, Oregon S7448,

MAKE A GODOD LIWMNG. Work at homea. No nonsense.
Dwgtaits, Barry, Box 96654, Oklahoma City, OK 73143

EASY MAILORDER - 5 big money businesses. Details Fita
Jackson Associabes-1, Box 1028, Mew Canaan, CT DB,

HOMEMADE Maney. Work at your place and al your pace.
50 hoemie businesses you can stan tomormow. Profits guaran-
load! Fres detads. Scandia, 218 Frankkin Suite B118, Clinton,
Michigan 45236,

400,000 BARGAINS Bolow Wholesale: Many Freel Liqui-
dations . . . Clossouls . . . Job Lois . . . Single Samples. Fres
Dedails. Bargainhuniers Opporunities, Boox 1408-4, Holland,
Machigan 49422

EARN MOMEY selfing Gold and costume jmwelry, rings,
watches-Buy Direct. 130% Baelow Retil. Catalog $1.00.
Anka-PM, 3 Greenwich Ave., Warwick, RI (2388

RAY-BAN SUNGLASSES . Genuina Aay-Ban Sunglasses,
ther world's finest sunglass, by Bauesch & Lomb al GUARAN-
TEED WHOLESALE PRICES. Call for fres color catalog or
wilh model name, number o description. Call Sunglasses
USA &l 1-B00-USA-RAYS.

AMAZING Foolball Baskeiball walches, High Profils
Dealers Wanted, Catalog $2.000 Armu, BE322G Dalesiord,
Baltimore, 21234,

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

NEW ACTIVE MAMES|! MINED STATES! IMMEDIATE
SHIPMENT! Adhasive Labals. HOTLINE Opporfunity Besk-
ors SO0E2S; 10007540, 20007570, OTHERS! Advon, Drawer

Shelbey, D BIZT4. VisaMC/AMEx 1-800-092-3868.

TREASURE—Locale quarter mile away with ulira
sansilive locator—brochure free, Resasrch Products. Box
2T0ETO-AMC, Tampa, Florida 33688

HOW To Use Your Telephane Answering Machine Ta Get
Rich In Maill Order 1-4168-482-3000 Exi. 155D Dayw
EveningsWeekands.

FIND Cid Coins, Jewelry, Gobd Muggeats. New Pelented
Revodutonary Devica. Free Catalog. Gardiner Electronics,
A13IW K. 35th Ave.. Sulte K, Phoanix. AZ 85017

SECRETS of BEST SUPER PROFITABLE Home Business-
o3 Revealed. Free Informabien. Dapl. B11PM, Skgnal. 135 E.
9th 54, Long Beach. CA 90813

TREASURE Finder Locates Buried Gold, Sibver, Coirs,
Treasyres. Free Catalog Relco, Box §20838 PM, Houston,
Texas 77282

STUFF your pocketa! Insiders ireasure sacrets. Fres infor-
mation. Essbaim iraasure huntar. Box BATM, Mataga, N.J.
OaseE-08aT

Molds Avallable, Delails. Lynnette, B251C Mantpask,
Mienbar, Ohso 4060

FT. S8MITH Auction Scheol, FL Smith, Ark, 72803
Residant & Homa study, Veteran Approved,

FREE Information Starter & Alermator Robuilding. Box
422, Seymowr, TM 3THES

$1,000's WEEKLY!F MAILING FROM HOME. IMMEDIATE
OPPORTUNITY! LARIGEY PUBLICATIONS, 126 RAPPA-
HANNOCK STREET, WARRENTOM, VA 22186

RECYCLE METALS. NO, MOT BEER CANS! Easy 3458
weekly! Free informaton. Recycher, Box 1214, Frankin,
TN 3T085-1214

HYDRAULIC JACK REPAIR MANUAL, CATALOG 510000,
HYDRALLIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEKAS TASX0-415T

SCREEN PRINT T-5HIATS. Ineupensive kits. Free Details.
T-Prinder, P.O. Box 235981 (GC), Tampa, FL 30623

MAKE Rubber Stamps. Highly Profitabla. Free Details.
STAMPER. F.O Box 22809 (GC), Tampa. FL 33632

PROFITABLE Gold Fodl Printer. Pemnsonalize business
cirds, pencils, maiches. Free detasls. Gold, P.O. Bon 24686
(GC), Tampa, FL 303623,

MAKE MONEY SELLING TO OUR LIST OF OPPORTLNITY

$40.00 H00WFT0.00. JA Entarprises. 117 Shannan PM11,
Yictors, Texas 7704

FREE Brochures. Fepair Air Conditioning, Pefrigeration,
Gas Hasling, full Insfructiona. Doolca, Inc., 11252
Goodnight, Dallas. TX 75229,

GUARANTEED, Frashest apportunity seakers, paslstick,
200513, SO0%1E, 1000425 JAD Labels, PO, Box 18,
Stratiord, CT 06437

INCORPORATE without legal foes! Froe booklel tedls how,
ingludes forma. Call Harvard Business Sorvices, now B00-
M5-CORP,

172 POPULAR MECHANICS

MAKE EXTRA MOMEY DURING YOUR SPARE TIME! Earm
wisgkly commissions showing cur axciting line of Calendars,
Pans, gnd cther popular Adwertising Gifts. Prompd. parsonal
sanvice Trom AAA-T flirme Qur TSh yaar. No exparience
Peceasary. Mo vediment of Collsctions. St your own
hours. Full Time Potential] Writs to: Kevin Peska, NEWTON
MANUFACTURING COMPANY, Dapt. GPMC1Y, Mewion,
lowa. 50208

“HIGH PROFIT” - no fran'dealer fae. Cpl & uph stain
remover-axclusive territory - Deal with imentor direct-Guar-
anbeed besl or money beck. Call Debbie 1-800-338-5215.

BUMPERSTICKER Printer. Cheap, Simple, Portable, Free
Dwtalls. Bumpar, POB 22370 (GC). Tampa, FL 33622

PUAND Tuning quickly earned with home study courses.
Dwploma granted. Amercan Tuning School, 17050 Teber
Dvive, Margan Hill, Calif. B5007.

EARMINGE Uniimited! Madil our burglar alarm adveriise-
ments from homel ABM Merchandising, Box 58314,
Chicago, lllinois GDBSE

540,000 ON 5 ACRE! New Hydroponics - inexpensive.
pleasand, practicall Free information. Robin's, Box 1214,
Franiklin, TH 37068-1214

mmhnaﬂln@ Rouies earm amazing

profits. “Big Catalogue FREE." Parkway Corporation,

1930 PMEB Greenspring Drive, Timonkem, Maryand 21083
{Continusd on next page)




BUSINESS OPPORTUNITIES
M
LEARN Sewing Machine Repairing. Man, ‘Women

Lucrative Profits. Gresslin Cormespondence School, Box
5104, Spencer, lowa 51301,

PREPARE Tax Aelums. Easn high Tees, dignified work.
Train 8l homa. Accredited Progeam. Mationsl Tex Traning
School, Monsey, 2ZMV, New York 10852,

ASSEMBLE wooden novelties al hame. We pay 521288
weekly Mo mxperiencs. SASE Walpne, Box GB0M,
Piredias Park, Fl 34664-0650

EXTRA INCOME. Assamibie products at home No axperi-
ence. Detasls. 1-813-545-0421, Ext G458,

LEARN MIRROR RESILVERING frea
Sivercrafl, Box 127, Lansdowne, PA 16050

ASSEMELE PRODUCTS AT HOME. Many coporiunifles
paying High Weekly Profils presently avallable wilhout
Wwebsiment. Write: Buskeesses, 928 Baghton  11th.
Brookiyn, Mew York 11235

informatioin.

$40 - 1OBHOUR. Amaring breakthrough procees restores
Bumed/AndDamaged Counteriops WITHOUT REPLACE-
MENT. 2 hourwday eam S300004ear. Millions of aparn-
ruenibs, hosmes. pay profits immediately! Free Information
REMEW, Box 9900-PC, Vancouver, WA D868

LEARN HIGH- PROFIT hormebased booklal wiiling- salling
business, Augusi Publications, Box TI92PM, Mow, Mich
48050

Easy’
TTIPM,  Battle Ground,

§200 dally reclaiming “Discarded Car Batheries ™
(Free) details: Batieryman,
‘Washingion S8604-07T1

MAKE $300 THIS WEEKEMND! Hookup VCR's, TV s, Cabla.
Dietails: 13625-Phi11 Sunburst St., Adeta. CA 81331

WRITE HIT 50MNGS AND SELL THEM. Famous Song-writer
revveals Secrets, how (0. Frea details. Kirk Murphy-PM11, 436
Morth Post Oak Lane, Houston, TX THi24

MAKE BALLOON ANIMALS, 5400 Weakends! FREE SAM-
PLESINSTRUCTIONS: Funnyman's-PMETL. Box 250,
Alexandria Bay, New York 13607

$25,000 LOANS INTEREST FREEH Secret Federal law
WIPES OUT DEBTS! Detalls FREE! Moneywise/B, Box
BIGETY, Margale, FL 33063

STOP WORKING for that jerk! Work for youwrsell! Fres
Detmils. Paragon. SI44FMZ, 12407 Burnel #100, Austin,d TX
TATSE

FREE CATALOG! Most Popular Books Available Today —
Sol-improwemant. Achipving Wealth, How-To-Da Almost
Arything. Amarican Books, 8429 Timberhill Center, Cincan-
atti, 45230

GET RICHIf Secret law smashes Cash,
Cradit! FREE repori®! WealthKit'B, Box 4038, Pompang, FL
33063

CLIP newspaper items—352 - $25 EACHI! FREE Report!
Chppings/B, Box 5109, Pompans, FL 33083

$10,000 MONTHLY Taking Photographs at Homea! Call
recorded message” (303} 6748155

MAKE YOUR DREAM COME TRUE. EARN 560,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-B00-826-8523 OR
WRITE: THE GLASS MECHANIX INC., 10170 NW 47th 5T.,
SUNRISE, FL 33351

14,847 HONG KOMG-TAIWAN Froducts Cheap. Small
lots. Some sampies frég, Hamor, Box 1719PM11, Yuba
Cily. CA 95992

RECONIDNTION BATTERIES! Easily Earm Hundréds
Weekly. Untold Secrets. Free Information, Battery Oublet,
Box 3300M, Hickory, N.C. 28503,

CONCRETE Block Machines. Catakog §1.00. Route One,
Bax 2740, Raped CHly, Soulh Dakota 5TT02-3740

ALUMNUM SCRAP - Recycle Yoursell- MAKE UP §25.00
POUND! FREE Infoomation: Indusirial-PMET1, Box 127,
Alexandiria Bay, New York 13607

$200 - 5500 wopkly—AT HOME!! Mo gimmicks - Details
FREE! Homeworkers-B, Bax 836670, Margate, FL 33063

FREE INFORMATION. Home businesses. Unkimited in-
come. Viery low starl-up cosis. High profit margin. Gem
Markeding 1-B00-541-05900

GET RICH QUICK SCHEMEST Ask Tho HOG, 8048 Med-
crown, Sulte 32R, San Antonio, TX. TENA

MAKE $1000's IN SPARE TIME! INCREDIBLE OPPORTLU-
MITY! HURRY! DON'T MISE OUT! FREE INFORMATION!
WORTHINGTON, BOX J0B7-PM, PUEBLO, COLORADO
81005,

S$EVEN $Profitabled How To Home-Bufsneites. 320 fati-
$action Guaranbesd| Free miormalion wiLSASE: Jerack
Publishing-{PM), RR14. Bax 211, Flomence, AL 35530

FREE delaéls about profiable home business opportuni-
tias. Write: Drew Enterprises. ADOF Box 72, E. Boothbay,
Maine 04544,

MO BULL... ona day | made over $1000.00 “Reconditioning
batterses” See how: Batts, Box 806, Bay City, Texas 77414-
DaDE

MAKE HOMEMADE BOOKLETS. I've earnod $187.000
with mine. Free Informaton Falcon, PO Box 5300,
Sevigrville, TH 37864

HOW io st and operate your own prolitabls business al
home. Free details. Write 1o: Home Publishers, Box 301162,
Houston, Tex. 77230 Today.

$1,000 WEEKLY AIR TOOL REPAIRING. Instructons
Pans and Tools Wholesals, Froo Datails. Box 534, Wichita
Falls, TX TEI04

NEW PRODUCTS—Daalerships=Franchises-Dedails
$200-Davart, PO Bax 100, Ashland, Ky, 41105

500  Monpymaking Oppartunities|
Drynarmics, Box 180355, Akron, OH 44306,

Free Catslog!

MAKE 2 fo 3 times your cos! on bundreds of products.
Freg information. Movilty & Gill Cenber, 94-356 lkepona PL,
Waipahu, Hawaii 96707

GET into the masl uhiguie printing businass n he warld,
Star from your o on @ full or part time basis. Prind in full
color on paper, Tabrics, metals, acrylics, mylars, etc. Call toll
free: 1-800-223-1596. Case Equipment Inc., AL 4, Tumer
Plaza, Maine D4282. Ask Jehn Sullvan about cur tres Maine
Trip.

$1,000'S WEEKLY!! MAILING FROM HOME! Immediate
opportunity! Mo Obligation! MLG, Box 3550PM, Danbury, CT
06813

§1,000'5 POSSIBLE. FREE. Stamped ervelope. Prograss,
Box 53248, Los Angeles, CA 90023,

MAKE High Profil, Hot Seling License Plates, Signe.
Vacumagic, P.0O. Box 24985 [GC), Tampa, FL 33623,

VIMYL'S Where the money 3! Prolessionally rapair, nafin-
ish, recosor tumnitura, car bops. Quick. easy. Two small §20
|obs a day sam you 51,000 a month, Homas, cars, offices,
restaurants, unkimiled customers, Stan saming after a biw
days practice. Details fren. VIP. 2007 Monbrase, Chicago,
BOE18.

$382.00 From Square Fool Plywood. (Huge Demand)
Arvmling Proof $1.000 (Aefundable). Woodwin,
Bridgewater, Mass. 03324-2299

EASY MOMEY. HOT BUSINESS. Details §5. Buckart Co-
op., Box 412-PB, New Haven, CT DES13

WRITE YOURSELF WEALTHY. Froe Repor bnkslinger,
P.0. Boy 366, Capitola, Cailormas 95010

VEMDING MANUAL by successiul operalor. Products
equepment, locations, management. Saveumake thowsands
30-day guarantes. $30.00. Box 158432, Nashwdle, TH 37215,

MAKE Money At Homa! Confitential Secrets Exposed !
Gaaranead! Free Valvable Reporl! LSASE G & A Profit
Flanning. 4209 West Carlin Road, Dept. PM-11, Stockton,
Calif. 95206-5646

FLEA-MARKETING Brings ma $800-51600 Waekly Par-
Tirre. Wew Manual Reveals My Littke Known Mathods, Gash
Mever Stops. Freg informabon. Goodlife, Box 82M, Geneva,
FL TaTa2

MANUFACTURE ELECTROMIC EQUIFMENT IM YOUR
hewres o the Army, Mavy, Alr Force, and MASA. Will supply
plan. Inexpensive sasy to build eguipment. Gowermment
pays 54,000, Cost 1o you $800. Profit $3,100. Send §10 1o:
SUBCONTRACT RLD, 136-31 222nd Serest, Laursion, NY
114 13PM, Atbenkion: Wilknar Nau.

MAKE MILLIONS MANUFACTURING BATTERIESIN Sup-
plees svailable. Everlast. Box 365, Bogota NJ 073

CAR DETAILERS ARE CLEAMING UP1 Dwaal Diract with
Manutacturer chemicals, polishers. B00-M5-8118 Penna
#12-948-7385

ASSEMBLE Electronic pans. W SUpply componems and
instrugtiong. Mo axparigncs, Write: Southiach Electronica,
Box MM217-P, Kenmith City, FIL 33708,

MATION'S Best Home Business Opportunities. Subscrip-
tion free. Send name, address, zip 1o Spare-Time magazine,
Dept. C2-118, 5810 West Oklahoma Avenue, Milvaukee. Wi
539,

LEARM Gold, Siver, Platinum Scrag Becycling Business.
Frea information:. Aecycling, Bax 11216P, Reno, NV 83510-
1218

S£400.00 FROM ONE SACK CEMENT! Huge domand. Big
profits. Picture Proo! §1.00 {Refundable). Brince, Box 1092-
M, Hesparia, CA 52345,

MAKE ALL THE MONEY YOU WANTI Proven part-lime
busingss. Guaranbesd prolits, free detadls. WRITE TODAY!
Winning Publications, Box 10110, Saaford, NY 11783

GUARANTEED MO - FAILURE SERVICE BUSINESE, UN-
LIMITED INCOME. Froe intormation, Dean, 14T Burton, Avon
Laloa, OH 44012

HOME BABY SHOE BROMIMNG BUSIMESS. Polential
unlimided. FREE illustrated literature. WBPM, Bax 1904,
Sebring, FL 33870

FREE DEALERSHIP-SELL MANING LISTS! Complate pro-
gram ree! PCW, Box 1302-PM11, Valkey Stream, NY 11582

£20,000 GARDEM PROFIT! GROW GINSENG. Sell 560
Found. Simple Stan-Up., Lestand's. Box 8827T6-PL
Indianapolis, IN 46268

RARE Tropical Seeds! Amaring Home Business Dpponiu-
nity, cetaits frde. Richmond Destributons, PO Box 18247-
194, Derver, OO BO218

GET paid for clipping newspaper items $2-825 EACH!
RLISH SASE. Tri Tech Systems nc. Box TGP, Childs,
Maryland 21918

 UNLAWTED EARMINGS! Exclusive Distribulors wanied
Frea Brochure. Impex Products, Box 1326,
Llwlulnn NY. 14062,

BIG MONEY WITH YOUR COMPUTER Greal new Dust-
ness. Compuiers, Box 3103, Nashua, NH D3061-3103.

$500 to $1000 weekly. At home! Many ofters. Details free
Focus, P.O. Box 606, Woodside, NY 11377

$97.500 yearly “hidden” in your comguiar? Yes! [Fres)
report: Simpson, 771 P, Battle Grownd, Washinghon S8604-
o

BADGE Machines and Supplies len sires dealer inguires
ewiled. Deobbeler Company, 3912-X West McKinley,
Milwaukes, W1 53208

£300 A DAY Taking Phone Orders. People call you. 1-8012-
T30-1374 Ext. L1

FREE INFORMATIONIE Everpthing Balow Wholesale,
geant unkgue gift catalog. Import. 971% Lawndale, Kansas
Gity, MO 64137

$300 A Day! Taking Phone Orders. Peopie call you. 212-
a24-1320,

EASY! EXCITING! MOST PROFITABLE! Home Business
COpportunities. Inquine Nooy! FREE] MILLIONS, 4233-M Qak
D, Rhinelander, Wi 54501

$100,000 & year! Small mwestment, pleasant chaan work
ralséng worms! Fres information. Riverviow, Aoute S, Box
658PS, Manikato, MN 58001

BUCCESS! Monty! Powsr! You can have it all. Frea
literatwea, S1. Thomas, B4-F Spring, Mew Btain, CT 06051

$200 daily crafing PV Fumiture?"' True! (Free) details:
PYC, TTIPM, Batthe Ground, Washington 38604-07T1

S200MOUR. Full imaPart tene. ALL-MEW. Easy. Work
o weak, mako 56.000. INWEST UNDER &0, Frea Informa-
tn. Talisman, Box 1417-PM, Greal Bend. Kansas 57530

EXCITING PROFITABLE BUSINESS Saling books by
Mallorder. Make tinancial independence yours MOW, FREE
DETAILS. WALTCO, P.O. Box 684567-C. Porland, QR 97268

SUCCESS! MOMNEY! POWER! You can hawe it all. Free
information. Salmar, 6801 Main, #E08-A, Longmont. CO
B05H

52000 WEEKLY possibie with fhis nirw, unigque business!
FREE information. Goeat Scotl Puldishing, Dept. PM-81088,
10320 Grousa St. NW, Coon Rapets, Mn. 55433

WORK AT HOME, Last year | made over $108,000. No Boss.,
Easy, Pleasant Work, Fres information. Lifestyles, Lock Box
243, Waldor, MD 2080

B¥G BUCKS N TEDDY BEARS! Manufaciurner Seeks
Digtributers Who Wish to Earn $1.000,000 Per Year in Bilkon
Doliar Stuffed Toy Industry Call Toll Free 1-800-426-0188,
Kidea Products. 228 Horsetdock Rd ., Farmingville, NY 11738

STOP DREAMING Star your full or part time Business
making new concrate Interiock Paving Blocks. Low Invest-
maent, High Profit Polential. Free Details. Beck Enginearing,
PG Baox 1304, Metville, NY 11747,

SELL INFORMATION by Madl' Details: COM Pubbications,
4531 Churchill-Ph1 1, Tenno, Wa Ja565

EMJOY Sparstime Easy Prolis! Selling books by mail
Fraa datails. Succeseo, XAT144TM. Foresbville, MD 20747

MAKE §7.000 Monthly as Loan Broker. No Investment.
Froe Details: Financial, Bax 357T8-A, Anahain, CA 02803

DEALERS o roiw product—F/ T, P, Shding track kits for
pckup irucks & cags. Sell 1o ruck owner, daalers, ate. Slide-
A-Cap, Inc., Box B6S, ML Laural, M. 06054, G06-26T-BESE
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BUSINESS OPPORTUNITIES
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HUGE PROFITS selling money making reports, Details,
Imgarial, P.0. Bax 1000 Dapd. 262, Kanuet, MY, 10064

STOP Getting SPEEDING TICKETS, Fres Information. Bax
1062, Ben Lomond, CA B5005

NEW! $4,000,00 MONTH WITHIN 12 MONTHS. Emtron,
Box 484, Avon, MA 02062

POVERTY STINKSSS From flal broke to paying ali my bills.
From home, withoul expanence. withoul capdal Detalis:
Scorpeo’'s Group, P.O. Box 785484, Dallas, TX 75379-5484

FREE Booklet. Remodel Houses without toods, experi-
ence, capilal E20000 pari-dime. Mastercrall, Dept 8118,
Box 30183, Savannah, Georgia 31410

CASH FLOW! §750 EVERY WEEKEND! RUSH $5.95 for
Reporl. Opportunity Publishing, 2811 Chester, Depl. 2, Little
Rock, AR T2206.

FREE DETAILS - EXPERT REVEALS How 1o ged rich
inying and selling foreckssune properties. Box 50008, #412
Danviile, CA 4526

MAKE S15000 MONTHLY! Easy! No  Investmend
McDoweil, Box 5526-A, Diamond Bar, CA #1765,

HUNDREDS weekly easily. Azsemnble PROVEN products in
your Sparg time. Mo expenience. Free Brochure. Council,
Box 2227, Sihvardale, WA 58383

CATCH THE BULL MARKET Fres Ciow Char With Timing
Boakiel. $8.50. Value Immesiment, Box 24013-C, Daylon, OH
45424

BUILD HIGH INCOME Fram Scratch Part-Time. Thirtesn-
Year-Old Company Locates and Tesis Nation's Best incoma
Opporiuniles. Free Proal! Orgon, Dept PM1168, Box
148005, Orlanda, FL 32814-0005

PROJECTION TV ... Maké $88's atsermbling Projectors
Easy! ... Fesults comparable 1o $2.500 projeciors ...
PLANS, & LENS & Dealers information $22.50 ... Probes-
shonal Systems available ... llusirated catalog Free . |
MACROCOMA, 15BCX Main Streat. Washington Crossing,
Pannsyivania 16877 . . . Credilcard Orders 24HRS. (215) T36-
2880

FIND LOST VALUABLES FOR MONEY! Mew repon delails
25 sowrces of incoma with a metal detector. $10.
Muglioranza. 13 Dell Glen Ave., Lodl, N.J. 07644

MAKE MOMEY Saliing Governmen Surplus. Bookist $3.
Lillian Thomas, S17-F Morihridge Aoad, Depl. PM11,
Durwoody, Georgsa 30350

FREE Deataiis. Your own profitable home business. Guar-
antead. Minkier Publishing. 13180 Luther Rd Depl. P11M,
Auburn, CA S5513

AVERAQE §5500 PER HOURI CHEMMNEY SWEEPING
SUCCESS, a step-by-step iraining manual. Be your own
boss’ §159.95 10: AAA Chimney Sweeps, 2M08) Roberta Av.,
Wheaton, IL 68T

PAYING Cash For Bowtops, Coupons. Nichols-38, Box
27788, Mermphis, TH 38127,

WORK AT HOME, Las! year | made over $108.000. No
Boss, Easy, Fleasant Work, Frea Information, LifeStylas,
Lock Box 243, Waldorf, MD 20601

ENJOY MAKING MONEY with your Camera, Guide Tells
How. $3. Circles, 128 Marginal St., E. Bogion, MA 08128

FREE information. How to IMPROVE your personal fi-
nances for SUCCESS. Financial Services, 2650 Six Mile,
South Lyon, MI 48178

18 HELPFUL Housshold Hints 50¢. 5386 East Morris,
Mohdester, QK 74500

UIVE LONGER - Lower Chalesiarol. Facts And Diet $3.00.
PO Box 01071, Springfiald, Virginia 22151. Don't Daelay!

JUMBO RAIN QUAGE Readabls from 50 feel. $5095 plus
$2.50 shipping. Satisfacton Guaranteed. Mina Enterprises,
2023-EBM Hina, Omaha, NE 68124

DO IT yoursell budget kit and racard summarny file, Send
£5 to: WBBCO, 3705 Golhview Dr., Newark, DE 16702-1753

POPULAR MECHANICS FILE BOXES — These red-lac-
quesd GroaNizans keep magazines + booksholves orderty.
Holde & year's magazines. FREE selt-athasive labels [yrs.:
1975 - 1980 PC-1744) wilh every order. 1 box 5285 — 3 or
more $2.50 aa. Popular Mechanics, (PC-1744) Box 1074,
Radic City S1a., New York, MY 10101

ADVERTISE Free i 507 Magazines. 3500, Direciory, Box
114, Atlanta, Geongie 30301

101 EASY BUSINESSES YOU CAN START NOW EVEN IF
FLAT BROKE, FREE CONSULTATION. Salsfaction Guaran-
iead. Free Detalls. Capiiol Markeing, Box 881015,
Sacremenio, CA 95868

MONEYMAKING OPPORTUNITIES jusi for you, free infoe-
mation. Stower Distributing, PO, Box 476B, MNew
Washingicn, OH 44854

BIG MONEY Producing Persanalized Prochuct, Dedails
Fres. Sample $3000. Valou Enterprises, Box 4226, Princeton,
FL 33082

JOKES—Ba life of party, hit at mestings, win rends, make
sales—100+ raw jokes. §5. Box 226-C. Carmen, idaho B3462

FREE! FREE! Send for many successful maneymaking
opporiunites SASE: JEL Box 1091, Fico Rivera, CA S0GE]

SELL MANWE LOBSTERS BY MAIL Delivared live via air
aupress. Make up to 5,000 weakly. Free ocetalls, Tesr
Trempa, Box 2532, La Jolla, CA& 92008

MOMEY From discarded tires! Siamp. Brownia, POB 6,
Paragon, indiana 46156

FREE! Ruches! Riches! Riches! delails: Davis Co., 1180
Main, Branson, Mo. 65616

MAKE your lorfiune. Exper guarsniess success. Fres
Details. Capitol Marketng, Box 881015, Sacremenio, CA
G5866.

OUT OF WORKT NEED MONEY? 51.00 booklel shows
you how 1o star your own busingss through classified adwar-
tsing. Popular Mechanies, Dapl. DN, 224 W. 5Tth 5L, New
York, NY 10015,

STAAT a SUPER PROFITABLE BUSINESS fram scrajch
Free Subscrplion 1o Opportunity Magazine tells how. Write
Opportunity, Dept. 032, 8 M, Michigan, Chicago, IL 60602

MAKE Aubber Stamps, Highly Profitable. Free Details
STAMPER, P.0. Box 22809 (GG). Tampa, FL 33622

STARTING YOUR OWN BUSINESS. FREE Subscripiion to

OF INTEREST TO MEN

MEN stay vilal and POTENT Newly Discoversd product
InereaBes starning and muscls integrity. Froe Detalls. LS. &
Asgociates, 1208 14th St Na., 51 Cloud, MM 58303

HARCOTICS RAID SEXZURES . ., Autos. . Vans ., . . Boats
... Alrplanes ... Mifions Surplus Bargains ... many 1%
original cost! “Nationwide Sales Dimctony™—§3.00.
Disposal, Bex 19107-AY, Washington, DC 20034

GOVERNMENT LAND OPEN TO CLAM, 20 lo 40 acre
Iocations avadainke lor $20 government fee in Alaska, Arizo-
na. Arkansas. California, Colorado. Flomda, idaho, Louvis-
ana, Mississippl, Montana, Mevada, New Mexica, Oregon,
Utah, Wyoming For complete instructions, maps, filing
farms and telaphone helpline send §20; or for more informa-
thon s 53, Public Lands Title, Box 2082-X. Grass Valley,
Calilormia BE945

100,000 Gowt. Surplus Hems) Mauimize Profits. Buy Low,
Sell High. Report Explains All $1.50 Posipaid. Cormerstong
Gifts, 870 5. Mason, Suite 104-838A, Katy, TX 77450

Opportunity Magazine tells how, Write Opportunity, Dept.
033, & N. Michigan, Chicago, L G602

MAKE BIG MONEY REPAIRING WIMDSHIELDS & Plate
Glassh Up be 560,000 yearly! In UE.A, or Canada call TOLL
FREE 1-800-321-2557 for valuable FREE report, Gilas-Wabhd
Systerns, Box 5755011, Band, OF 87708

MONEYMAKING OPPORTUMTIES

TIRED of all work and low pay? Have money and spane
fima. Write today: B. Achlevers. 2774 Dexier, Depl. V1,
Saginaw, M| 48503

MAKE High Profit, Hot Selling Licensa Plates. Signs.
Vacumagic, P.O. Box 245986 (GG). Tampa, FL 33623

BUMPERSTICKER Printer. Cheap, Simple. Porable. Free
Details. Bumper, POB 22791 (GG), Tampa, FL 33822

HHGH Prodits T-Shirls, Caps. Inenpensive transfer ma-
chines. supplies. Press, Box 22608(G0), Tampa, FL 33623

GET RICH!! Secret law smashes debls—hrings Cash,
Credit] FREE report!! WealthKivB, Box 4036, Pompana, FL
33083

MILLIDNAIRE Mailorder Expert Reveals Money-Making
Secrats. Free, Exciting, Hour Cassetta: Mel Powers, Mo
Hollywood, Calfornia 91608

$100,00 Mailorder Opportunity. Steady ncome guaran-
teed. Kit $2.00: R, Ent,, P.O. Box 14530, New York, MY
10011

MAILORDER income “skyrockets 500%" using wzard's
secrel straifegios. True! (Free) information: Cwen, LTTTIPM.
Batte Ground, Washingion S8604-0T71

HAVE you a gredl idea, a faniastc plan or a very intaresting
Project? Wiy nol put therm o wark for you! Classsfiad Adver-
tising can be of remendous value in promating all these things
and maore. Learn HOW TO MAKE MONEY THROUGH CLAS-
SIFIED ADVERTISING by sending awey for POPULAR
MECHAMICS PROFIT BOOK. Price $1.00, Send to: PM
Clazaifiad, 224 W. 5Tth 51, New Yok, NY 10018

DRUG RAID SEIZURES! Buy dint cheap. Aulos, houses,
oats, compuders, umiture. Free Detaits: Surples, Box 3578
A, Anaheun, CA 2603,

CHEAP Jeepe! 100,000 Govt. Surphus thems. Bay Low. Sadl
Hegh. $3.50 Postpald. Comerstone Gifts, B70 5. Magon, Sult
104-8388, Katy, TX 77450

Gl SURPLUS Catalogue 5300 Monmauth Army Manvy,
S0P Broad Straet, Red Bank, MJ 07701

GOVERNMENT SURPLUS. How to purchass Jespa,
Trecks, Tooks, Furnitwre, Electronics in your area. infiorma-
tion 24 hours, B02-EX3-7963

EASY Money, Loans, Granls, Credit Cards, Govemimen
Money. 1-800-626-8902. Califarnia 1-806-564-41 40,

MEED MOMEYT When Banks slop. We stad no credi
check, collateral or co-signens needed. For Application
write: BOCT, 1107 Crawford Aoad, Statesville, N.C. 28677

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

PROFITABLE Godd Fol Printer. Parsonalize business
cards, pencils, maiches. Free dedails. Geld, PO Box
MOBBGG), Tarmpa, FL 13823,

SA16.18 WEEKLY DOING WORD PROCESSING. NEW.
FREE Datails. Greenpoint Compubter Sencces, One
Panngylvania Plaza. Suile 100, Depl. WPOS, Mew Yaork, NY
1018

MAKE §750 NEXT WEEKEMD learn amaring quick cash
meihod, Free Details'Data Publishers, 2675 Wes! Hwy B3A,
Suite 1008, Sedona, Arlzona BEI36

WEALTH and independence, practical plans, BEVSCO,
P.0. Box Z265-D, Morcross, GA, 30091

MONEY For Christmas. Free Datais Sand Sel-Addressed
Starmped Ervelope 10: D. Shantes, 5538 Pagaland, Toleda,
OH 43611

SECRET REVEALED! Amaring rew report reveals GUAR-
AMNTEED method of profiting with precious metals. Free
detalls! MSCP, 17-1740 Newion, Victoria, BE, Canada, VBR
2R

INCOME DISCOVERY! Farnows PhD. scientist reveals
high-income discovenies anyone can use 1o achiawe waalth,
FREE FALTS: Diract Distribution, 172 Morth Sanduaky, PO,
Box 816, Titfin, Ohio 44880

174 POPULAR MECHANICS

GUARANTEED INCOME. Rmse Chinchillas. Sond §10.00
(refundabie) to: Chinchillas, Depl B, Rz 1, Box 542,
Willcox, AZ B5643

ANIMALS, BIRDS

FLYING Squirrels. Thesa Curious, beautHul animala rmake
Wonderful Peits. Complate Literature. Prices $1.00.
Staring's Flying Squirrel Ranch. Neches, TX 75779,

MEWSLETTER, literaiure, attomeys. Info. $2.00. Men's
Rights Association, Roule & Forest Lake, MN 55025

MINOXDIL. Grows Hair 4 Months. Box 1213-C, Makati
1288, Philippings

MONEY Problems? Fres Book describes Loans, Cash,
Gowernment Grants, Other banefite, svailable to individe
umis. Write: Associmtes, Bom 38-AX, Brooklyn, New York
11235

BORROW 5500 - 340000 on Signaturel 57% Eligiblet
Any Puposa! Free Application: Uniled, Box J789M,
Diowney, CA 80242,

BORROW 540,000 “ovarnighl.” Any purpose. Kesp indofi-
nitedy! Free Repori! Success Ressarch, Box 19738-AY,
Indianapodis, IN 46218

BORROW ANY AMOUNT! Ge: VisaMastorCard! Irgtant
reply. Sunrise, Box 42X, Bathpage, NY 117140042 / (S18)
3451840

NEED EXTRA CASH? We'll cash your post-dated check
up lo S100.00. 1-800-445-0880

$500-575,000 LOANS AVAILABLE! Any Purpose. Mo Col-
lataral. Free Applicabon: MIP Industry, Box 531, Bronw, NY
A6 0831

OF INTEREST TO ALL

FREE Promotional Albums, Concert Tickets, Stereos, alc.
Information: Bamy Publications, 477 82nd Strest. Brookiyn,
MY 11208

FREE PRIVACY CATALDG, Cash income opportunities.
Hiding assets. Secret loans. Mew kdentity. Eden, Box B410-
PC. Founimin Valley, CA 52728

FREE MONEY! £300.000,000 Giveaway. Grants, Mever
Pepay. Detaifs $1.00. [Rafundable). Jakls, Box 385-PA118,
Saminala, Florida 36642

BUSINESS LOANS & VENTURE CAPITAL Up to
£100,000.00. Dedails: Frat, Rt 2. Box 4104, Winlerport.
Maing 04498

{Continued on next page)



LOANS BY MAILL
M
BORROW $500 - §100,000 9% eligible. Frea apphcation.
Global, 2441 Herfshire Ad . Greensboro, NC 27406

FAST CASH - BAD CREDNT OK, BANKRUPTCY OK, REAL
MONEY NOT  INFORMATION. OPPORTUNITIES
INTERMATIOMAL, 9776 KATELLA, SUITE A, ANAHEM, CA
S804,

WANT CREDIT CARDS? Bankrup!? Mo credit? NO PROS-
LEMI §5% APPROVED regardless of credit 1 14%
MastorCard! ONE HOUR APPROVAL AVAILABLE! Apply by
phone! 1-800-550-54T2

BORROW $500-§100.000 no one rafused. Free applica-
tian. T50 Johnaon Hollow, Jaltersen, NUC. 28840

WORRYFREE ratirement $5.00 SASE. At 1. Box 599E
Hudson, NC 20638
SAVE THOUSANDS ON YOUR MORTGAGE!!

CUSTOM REPORT TAILORED TO YOUR MORTAGE!
Send remaining principal, interes! rate, monthly paymant
{principal and interest], §8.95 to: Howard Financial Sarvices,
S041-P 130th Ave. HoMand, M1 489424, SATISFACTION
GUARANTEED!

FREE HEARIMG AID CATALOG- Save '& by mall! Writa
“Monay$avers”, 9530PM-11 Langdon, Sepulveda, Caldomnia
#1343

BORROW E500-5100,000 Bad Credit No Problam, Free
Application. Box 36, Gragsy Creele, NC. 28631

FAST Calh (61412311057, BerryVinc, Bow 27373
Columbars, OH 43227

VISAMASTERCARD! Ouick PersoralBusiness Loans!
Felused alsewhera’ Write! National Finance, Box 357T26FN,
Richmaond, VA 23235
indafinialy. Action, Box 5459-A Diamond Bar, CA 91785,

BORROW %500 - $100,000 Mo one refused! At 1, 750
Jamnson Hollow, JaMarson, N.C. 28640

WISA! MASTERCARD] Regardiess of Credit Exparisnce!
“Majority Approved” Apply Toll-Fres, 24 Hours: 1-800-888-
8351, Extension 15,

SECURITY, Conficentially. — Detaits:  Consumer
‘Warehouse, 6333 Pacific #508, Gtockion, CA 85207

FREE Two Pogt Cands With Remailing information, DS,
3539 Jeanne Manca Isa. Montreal P.G H2ZX 2K2

FREE Ramatiars List Agenis Neaded. PS, Box 20656, San
Antonio, Texas TEE2H

TURNING fame into fortune. How to gat Free Pubdlicity for
yourset! or your business . .. Froe Details. Box 3614-PM,
Champaign, IL BT

100 words about two paternity lesting mathematical
faults. 35 to: Frifield, Box 891, Tallahasses, FL 52302

"EXPERIMENTERS" LABORATORY CHEMICALS -

GLASSWARE, Calalogue $1.50 Established 1953
HAGENDW  LABORATORIES, 1302  Washinglon,
MANITOWOC, WISCONSIN 54220

RECIPES, COOKING, ETC.

HOLIDAY BUFFETS-—Ouick, Easy, %300, Recipes, 14
Chestar Drive, Rye, NY 10580, Satisfaction Guaranbeed.

LASAGNA! Your friends will raw! Compisie recipe. $3.
Nonna, 7615 Menaul NE. Albugquergus, MM BT110.

MEW Best date-nut bread recipe §2 - Marcus, 373 Prospect
Avenue, Brooklyn, NY 11215

DELCIOUS TACO SALAD REGCIPE - Easy. Send $4.00-
Juania, 208 Carrolfon Park S/C, Swe 1001, Carroliion,
Toxas. THH06.

APPLE Recipes. Cvar 100, Send $5.95 Plus $1.50 For
Posiage (check or moneyorder| to: Tranbrook Enterprises,
P.O. Box 8T, Pendleton. indiana SE6064-PhA

PASTA MAKER Ideal gitt. Free Details. F. Howard Co., 102
Lake 5t., Westwood, M.J. 07675

OMA'S AUTHENTIC GERMAN RECIFES - illusirated -
$5.00 TOYS - GIFTS - patiems and instrections - $5.00. P.O.
Box 381, Babinal, Texas TBES1

SECRET INGREMENT FRUNTCAKE Recipa: 54.00, SASE
Jean Branch, 347 N 40th Ave., Omaha, Nebraska 68111,

BAHAMA CRUISE! Lowest Guarantesd Natiomesde® 5
Duays 52068001 404-963-3072

TELEPHOMES Safes-Service [Amencan Made] Wiile.
Telephones. Box GM. Simpasn. PA 18407

INFORMATION On anything. Ferguson Aasearch
Specialists, 80-15 Woodside, Woodside, Mew Yook 11377

BEST HERB CATALOG ANYWHERE! Froe Sampdes| Send
§1. Ppnin Herb, B0-Norh Second, Philadeiphia, 19123,

EXCELLENT Herbal laxative. To obtfain recipe send $6.50
13- Leonie Brown, 1750 Pine Ave #1, Long Baach, CAS0813

OLD VIRGIMLA CHRISTMAS DINNER. Fabulous, Mauth-
watering Spread. Complete meny, recipes. £5.00. Bensons,
Bax 873 - PM, Vienna, WA 22180

MO GULT DESSERT RECIPES. SCRUMPTIOUS ...
MELT-N-YOUR-MOUTH .. ol NATURAL treats. No sugar!
o diary! No eggs! $3.58. SKO's Kichen, Box 921-PM,
Waodssde, NY 11377,

AUTHENTIC NEW ENGLAND RECHPES: Chowders, Sea-
load, Carrol Caka, Pumpkin Braad, Beans $32.00 SASE:
Grreon, Box 332, Cohasset, MA (20025

CHRISTMAS AMBROSIA FIE, $2.00 SASE. Sonia Basr,
Star AL, Box 3C. Bastrop, TX 78602

BEAUTIFUL, defichonrs holidiy chiese cake mcipe In-
structions lor decorating for Chrisimas and New Years.
Delightiul addition to your holiday 1able. Send $3.50 to: JD
Enterprises, P.0. Box 3253, Naples, FL 33033-3253,

20 PRITE WIHNING \egatable Gourmet Recipes baastitul-
ly printed on 4= 5 cards, §4.00. Moms Graates! Hits, P.O. Box
2238161, Mesa, AZ 85203

HERBS - Yohimbina, Pau D'Arco, and Others. Catalog
§1.00 (refundable). Jude Herbs, Box SBIPM, Huntingbon
Station, New York 11746

HEALTH, VITAMINS

“WINE CAKE RECIPE" MEW CREATIONI UnbeSevably
Luscious. Send: $4.00 and SASE to: BLE. Hunter, P.O. Box
2257, Rasnbow Lakes, Fla. 32630

10 ... HEALTHY ... DELICIOUS ... COOLERS Rush
$3.00. Coolars, 8415 Stone Road. Medina, Ohso 44256

BUYMNG Tungsten Carbede, Tungsten Molybdenum,
Sliver Solder, Silver Contacts, Gold, Platinum. 800-321-
6514 Ohio 216-511-8233 collect.

GOLD, silver, forklift contacts. silver soldes. gold filled,
rolled gold plate. gold and sibver coins. ALL. Refinars, 652
Myrtle St Elizabeth, N.J 07202, 201-353-5048.

PERFECT KNOWLEDGE

ETERMAL'S Original Measures coniain Tolsl Knowledge,
Enhance Einatesnic dimensions. Gather unBmited, recycled.
FREE enargy from CREATORS Tima Bank for home,
factory, pleasura. Eliminates deadly experimental reseanch,
peodiution, friction, Taxes! Parmanent power plants have NG
miowing parts| Transportation YEHICLES use Monadic Grav-
iy, 1000 yedr bullt-in durabdlity. Small, crash-proof, tamily-
model, Mini-Star Limited To underiover water within bufher
bone. Maximum speed 500000 M.P.H. Aslegabes death-
dealing wheels To Sions Age. SURVIVE due Seal Six and
EMJOY Tha richea of Heaven on Time Siation Earth! No madl,
Test for qualifications in person. ATA Base, 1500 Morth
Texas, Waslaco, Texas.

ETOP ATHLETE S FOOT, JOCKATCHI Tried evarything on
maried, gtill have problems? Product in homa will at last,
give amazing, inbxpensive neliel you wanl. Salisfacton
Guarantesd. Sand $10: Terminate, 17064, Southeast 18th,
Bantonville, AR 72712

12 QUHCK GOURMET RECIPES. All Guaraniesd o be-
come favordes! Send $5.00 loc Gary Kirby, 1720 E
Thunderbind #2045, Phoanix. Arizona 85022

JERKY. Original recipe. Basl tasiing. Easiest mathod,
wvar. £3.00. Fouriman, Box 1478, Taylors, S5C 26687

ETAY HEALTHY with Mufrilite. Comphabe praduct ine and
free sample 3500, refundable wilh ordes. Stivender
Ernterprizes, Pyle Center 1013, Wilminglon, Ohio 45177

EFFECTIVE Parsonal Liteplan for heatth and fitnass. Free
information, V.E., Box 43523, Cleveland, Ohio 44143

HEART, CHOLESTEROL, CIRCULATION PROBLEMS?TT
s thera hopa WITHOUT surgery? YES!! Hundreds have
tegtifind of dramatic ralinf. FREE nformation. Send LARGE
SASE and 52.00 for handling. Formutas For Health, 201 West
Thateher, Edmand, DK 73034,

WEIGHT CONTROL NUTRITIOMAL SUPPLEMENTS Lead-
ar 50 years Free Calalog. JEB Enferprises, POB 24125,
Jacksonvibe, FL 32241-4125

WORK CLOTHING

DELMGHTFULLY DELICIOUS DMSHES, Tradidional irish
Recipes Only $5. MacKenna's, Main 5t.. Cavan, lreland

HUNGARIAN Xmas Pastries, B recipes. 52 .00 M. Pribula,
4028 Sensca Ave.. Lorain, Ohéo 44065

MAMA'S Christmas Ples, $3.00, SASE. Rt § Box 6538,
Athens, Taxas 75751

CAJUN Lasagna 52 00-Steve Tarver, 2402 122k Sireet,
Lake Gharles, LA TOB01.

GRANOLA Pacipe. delicious, nutritious, economical, §2.
Box 11284, Nepean, Ontario, Canada K2H TT9

EASY Caribbean Racipes $3 1o Gourmet Box 439,
Casries 51 Lucia, West Indies

PECAN STICKY BUNS - The recipe you've Deen kooking
for! Swirls of pacans, cimnaman, brown sugar! $2.00, SASE.
Andarson, Box 8064-M. Manchaster, CT 06040,

DEBTS? BILLS? BAD CREINT? Mo problem! We'll halp
o, Agpdiceticns accepted to $50,000. Not a loan company.
Fres application call [205) 3781400 or writa. TCAC, depl.
PML 400 Contury Park South #117, Barmingham, Alabama
A5,

LOANS for small Dusinesses|
Information BOQ-E24-54581 for dtails’

THE LAYMANS GUIDE to REAL ESTATE LOANS. A must
Tor the rafinancer and buyer. Ba informed and sive Moy
and tima. $10,00 check/M. 0. ta: Proparty Financial Servicas,
1940 W. Tustin S, Swuite 110, Orange. CA G685, Allow &
e

Ca¥ Federal Loan

FREE Gold Crodit Card, Horizens World International, 20
Branford Piace, Mewarsk, N.J. 07102

YOU too can be Hnancially independant. Laarn how. EFS,
Box 7252, Bellevua, WA B800T.

DONT BUY A COMPUTER 1o manage personal financial
affpirs.  |ntroducing  the FINANCIAL WDEX SYSTEM
programmed and ready 1o store record balance ail expense
iransactions WITHOUT A COMPUTER. Money back
guaranies anly 512,00 Send chack money order payable te:
A, Meding, Suite 1354, 2272 Colorado Biwd., Eagle Rock,
Califormia $0041

O5SHKOSH B'GOSH Clothing. Children & Adull Sizes.
Cataleg: $2.00 P&H, Dapot. Dapt. PM-2A, Sullivan, IL 61651

KERM'S SPICE TEA $350. P.O. Box BA7, Nashwille, Ind.
47448

WINEMAKING, BEERMANING, ETC.

FREE bumper sticker with sach purchase. Express your
personality with populas, creative T-shins. Enjoy comfiort in
#ll sizes, Bulk or individusl orders. Bend SASE for Free
brochure to: LeDan, 2345 Olive, Believus, NE B3147

WINEMAKERS—Bearmakers Free Calslop. Low Prices
Frea Recipas. Callar-M, Box 33525, Saattla, WA 98133

BEERMAKERS OMLY! FREE CatalogMewsiattar.
Wilkam's, Box 2195-ME. San Leandro, CA 84577

WINE'BEER MAMING Catalog: B&) Entenprises, 1845
Seuth 19th, Springfieid, liknoss 62703

REPAIR small gas sngines. Covars consiruction opera-
tign, masndenancs, servicing & mbuilding of sngines that
powar chaingsws, lawn mowers, nding Iraciors, Bhow-
blowers lo snowmobdles. 264 pages, 500 diustrationa!
52350 MICECD, 1078 New York Ave., Dunadin, FL 34695
860,

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 11476R,
MINNEAPOLES, MINMESOTA 55411

BEER, WINE make your own. Free catalog. quality sup-
plies, axcelleni fast service. Beer & Wine Hobby, P.O. Box
F104P, Wakafiold, MA (2118

BACTERMOSTATIC Water Treatmen! Systems. Free big-
chura, Dustribued by Agqua-Fresh Water Products, Box
14173, Bradenion, Fla. 34280,

WINEMAKERS - BEERMAKERS - Fres Miustrated Catalog
- Fast Sarvice - Large Selechon - Visa/Mastercard - (B16) 254-
0242 - Kraus, Box T850-L, Indepandence, Missouri 64053,
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COMING NEXT MONTH

Super-Duper Cruiser Battle Of The Camcorders
Escape aboard super cruise ships with trihull The ultimate camcorder shootout. Our
designs, built-in lagoons, recreation centers no-holds-barred exhaustive lab test compares
and on-board helicopter and plane service, models in each format to find a winner.
Christmas Vlllage Project Ski-Whiz

Thrill the kids (and yourself) burrdrnga Ski like you were born on the slopes with the |
model village complete with circus wagon latest hi-tech gear. Plus, new location detector
and train from our plans. helps find you after an avalanche.
Treasure Trains Import Car Buyers Guide
That old toy train set you threw out could Don't buy a new import without first checking
have beenworth $2000. Here’s the inside our complete ‘89 Import Car Guide. Compare
track on collecting these toys. prices and new tech features.
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Ford maintains that the best car ‘

repair guarantee In Americais one
that money cant buy.

Peace of mind is your Ford and Lincoln- |
Mercury dealers’ Lifetime Service Guaran-

tee. Once you pay for a covered repair, it's ‘
guaranteed with free parts and free

labor for life.

This guarantee is solid as a rock.
If your participating dealer repairs
vour Ford, Lincoln or Mercury, he
guarantees that if the covered repair
ever has 1o be fixed again, he'll fix it
free, for as long as you own your
vehicle.
It doesn’t matter where you
i o D bought your car or light truck, or
@ covered reparr fwice whether it's new or used. And LSG covers
thousands of repairs. Only Ford Motor
Company dealers have it. Only Ford, Lin-
coln and Mercury owners can get it.
Nobody guarantees car repairs longer.

Nobody guarantees onD |
car repairs better. QUALITY CARE CEET

And this limited war- FOR QUALITY CARS
ranty is backed by
certified technicians and quality Ford Parts.

Ask your participating dealer for a copy
of the Lifetime Service Guarantee.




B The Amercan Tobacco Co, T988

Available in 100's and

New King Size.
SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease, Eﬁﬂﬂ;‘?ﬁﬁ%;‘iﬁﬂ“@w&w
Emphysema, And May Complicate Pregnancy. 100s: 14 mg. “tar", 1.2 mg. nicoting; Menthol 100°s: 12 mg. “tar",
0.9 mg. nicotne av. per cigaretta by FIC method,




