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PERFORMANCE YOU CAN BANK ON.

It would be hard to find a more demanding client for General Motors Performance Parts
than NASCAR Winston Cup Champion Dale Earnhardt. His test is simpie; Take it to the bank,
run it wide open and see what happens. If it doesn't work, he doesn't use It. Period.

That's why his engine block, cylinder heads, crankshaft and ignition system all come
straight from the CM Performance Parts catalog. And many more of the pieces on his
specially modified Chevy Lumina start their racing careers in GM wrappers. (See below)

Each part is engineered and tested tari?he standards that make GM parts the right ones
for your GM vehicle. So how do they work?

Just ask anyone who's ever been between G_H '.l.l.I...l.l.l
Dale and the checkered flag. i
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All these high-performance parts and more are available in the GM Performance Parts Catalog at your GM Dealer

1 Tachometer with Memory §0038474 7 Timing Chain and Gear Set #1234093
2 Heaw-Duty Starter 1108789 8 GM Torsional Damper 1005170
— B

3 Solid Core Spark Plug Wire Kit £12043789 9 Crankshaft Forging 41005168 HeDallal
4 Chrome Rocker Covers #10134315 10 Aluminum Water Pump #18010M2 [ ] [ ] (] [ |

5 Heawy-Duty ignitian Control #003737TE 11 Cast-iron “Bow Tie” Block
& Aluminum Phase & "Bow Tie 400" Bore #10051183
Cylinder Heags $1A0TI049 2 s5igns.




Aircraft size takes a flying
leap Into high-tech design
and increased weight
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EDITOR'S

NOTES

resident Bush

has declared war
on drug dealers.
Drugs are a |
blight on our socie-
ty—inmy aplnmn
the most pressing
problem facing
America today. Now
we are at war with
the drug dealers,
smugglers, import-
ers, kingpins and un-
derwor slugs who
feed off the vietims of
their plague. And
make no mistake z
about it. It is war. To- 5clTech Editor Dane at the networlk’s nerve center.
tal war. Now, finally, the weapons of war are being brought to bear against
the enemy—everything from automatic assault rifles to F-16 jet fighter
planes. Everything from the North American Air Defense Command to the
U.S. Customs Service and the Coast Guard. Seience/Technology Editor
Abe Dane recently observed in action the many facets of this high-tech sys-
tem of interdiction and came back with some good news. It’s going to be
more and more difficult for the smugglers to get their poison into this coun-
try from now on. Read his report starting on page 49. . . . Ifthisisthe Feb-
runr}," issue, can the spring boating season ge far behind? Na, and we're

ﬁ'h help rush things along here by offering you our annual new boat is-
sue, This is a year of high style and meg&gower motors. It all begins on page
83. . . . With the new spate of minivans from General Motors and the Japa-
nese car manufacturers, Chrysler's Dodge Caravan/Plymouth Voyager
minivan is feeling the heat. The Carav uiager has been the benchmark

ehicle in this category since its

introduction, Can the Pentastar
stave off the invading maraud-
ers?! Find out on page
62. . . .Starting this month, a
new column on the financial as-
pects of home management will
appear in POPULAR MECHANICS.
Our new columnist is internation-
ally recognized financial adviser
David Elias. Elias's Buffalo, New
York-based firm manages more
than $200 million for individuals
and corporate pension and profit-
sharing plans. In each of the past
three years, Elias was chosen h:,r Forbes magazine as one of the nation’s top
five stock selectors, and by Money magazine as one of the best money man-
agers in the United States. You may have seen him on TV on “The Today

New contributor David Ellas.

Show,” Cable News Network’s “Moneyline” and PBS's “Nightly Business |

Report.” Perhaps he can help me balance my checkbook. Till next time,

)
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THE OFFICIAL MILITARY ISSUE
' GENUINE LEATHER A-2 FLYING JACKET

A Piece of American History. // o g, T e =
The A-2 Leather Flying Jacket is one of the most famous [ : =
pieces of battle gear in history. During World War 11, the . - ;o
brave pilots of the U.5. Army Air Forces relied on the A-2 for N
protection and comfort. Worn by the daring **Flying Tigers™ g
who fought over China in their P-40 Warhawks. And Jimmy . ;
Doolinde's B-25 bomber squadron that hit Tokyo in a i 7
daring carrier-launched raid. Lightweight and com-
fortable yet ""tough as nails,” the A-2 identified
its wearer as one of an elite, brave breed of
fighting men.
Genuine Military Issue.
Not a Commercial Reproduction.
Cooper Sportswear was an original supplier
of the A-2's worn by America’s World War 11
flying heroes. Mow, after a 45-year retirement
from active duty, the
| 1.5, Air Force has
recommissioned the
A-2 and selected
Cooper as the official
L Government contract
manufacturer. Now, you
can own the very same facket
issued to U5, Air Force pilots
Not a reprroduction — this is the genuine article!

Proudly Made in the U.5.A.
The Cooper A-2 is made in the U.5.A. using materials
and production methods specified by the US. Air Force.

Premium hand sticched goatskin ensures FADE I \
ruggedness and great looks, Knitted cuffs and !
waist band and a spun cotton-blend lining

ensure draft-free comfort. Details include  c——— = 5 ¢ &
regulation snap-down collar, shoulder S Y o B iy
cpaulets, and roomy snap- close pockets. Ll . A = Al R o L 5
You'll also receive a certificate of authenticity stating thar o i A ’

yours is an official 1.5, Air Force A-2. Battle-proven and f /. ot - i e
built for long life, the Cooper A-2 actually gets better- =N L T : "

looking with age

Payable in Convenient Monitbly Installmenis.
The Cooper A-2 Leather Flying Jacket can be yours for just
§249", payable in six convenient monthly installments Kl TG-AR e : . U PR
- R " sires Ah- gular and long. (If vou prefer an oversized look,
E:; ‘Hz't:::hﬂffﬁ ;ﬁ;?ﬁﬁﬁhﬁ;;ﬂﬁfﬁm} please order one size larger.) Phone orders shipped within
— : : 5-7 business day
jacket, simply retumn it in original condition within 30 days Iz oneesrton o

for exchange or refund. Order today. Available in even *Plus $7 .50 shipping/handling
't [5G M
MBI Flight Gear Saisfaction
47 Richards Avenue Guaranteed
Norwalk, Conn. 06857
CALL TOLL-FREE: 1-800-367-4534 Namie i
(PLEASE PRINT CLEARLY)

Address
Please send me Cooper A-2 Genuine Leather Flying Jackets, City/State/Zip
Size (Even sizes 36 —48): L] Regular U Long . )

Signature

(ALL ORDYRS SURECT TO ACCEFTANCE)
L1 1 prefer not to use a credit card and will pay by check
Enclosed is my check for $249 plus $7 .50 shipping/
handling, a total of $256.50" ",
Credit Card# Exp. Date * * Applicable stato sules t, §army, will be billsd with shipmant 505-123

Charge each of & installments of $42.75"* to my credit card.
[0 Mastercard [ VISA ] American Express




TIME MACHINE

75 YEARS AGO: FEBRUARY 1915

Midwinter
Diversion

Brightening our deep-winter
cover was a fresh-faced snow
maiden dashing among the
pines astride a coasting nov-
elty. The newly patented sin-
gle-runner sled was said to
have surprising stability
and, with less surface area on
the enow, it could reach
greater speeds than conven-
tional 2-runner designs,
Offering maneuverability
nearly on par with a motorcy-

Harnessing Nilagara |

Before environmental im-
pact statements, the splen-
dor of Niagara Falls brought
one thing to the mind of an
enterprising inventor: wast-
ed energy, He proposed a
scheme by which 75-80 per-
cent of that energy could be
recovered, without harming
the landmark’s appearance,
Penstocks would catch a por-
tion of the water below the
crest of the Falls. Led down
through sluiceways, the wa-

S

WINNING RACES (N THE PITS

them all. John Molinet exhib-
ited a model of a 500-pas-
senger superliner with trans-
atlantic range. Propelled by
six electric motors, powered
by dynamos burning 50 gal-
lons of fuel il per hour, it
would fly at 200 mph. Pas-
sengers could stroll along a
glassed-in promenade along
the wing's leading edge, or
retire to accommodations in
the giant pontoons.

25 YEARS AGO: FEBRUARY 1965

live broadcasts
brought into peo-
ple's homes the
sound of gunfire,
artillery and war-
planes—the pulse |
of the raging Eu- |
ropean conflict.
To make it all pos-
sible, NBC and
CBS marshalled
armies of techni-
cians and foreign

cle, the single-runner sled | ter would drive turbines and
was steered simply by lean- | then be discharged at the
inginto curves. base of the Falls.

50 YEARS AGO: FEBRUARY 1940
Aerial Ocean Liner Radio Goes To War language specialists (listen-
At a time when flying boatz | America strained to hear as | ing to shortwave below) and
were among the world's larg- | the greatest radio drama in | built special-purpose facili-
eat aireraft, an American | history unfolded across the | ties to get word to hun-
came up with a scheme totop | Atlantic. For the first time, | dreds of stations in seconds.

CHEVROLET, FORD OWNERS' REPORTS

POPULAR-
MECHANICS

BUYNG TIPS: Awta Tirey, Shortwnve Badins

Silencing Squeaky
5"""' ':.III- %

Solar Pioneer

While most were content
with eheap oil, Harry E.
Thomason was looking for a
better way. PM recounted
his independent-minded ex-
periments in solar home-
building. Practically all was
done from scratch. Neigh-
bors gawked as he put a 1600-
gallon water tank in his
basement, then surrounded
it with 50 tons of rock. Just as
baffling were the solar collec-
tors on the roof. In the end,
though, he had a house that
consumed only §7 worth of
fuel il in an entire winter.

Scouting The Moon

Although the Apollo pro-
gram was already well ad-
vaneed, there were still a lot
of frightening unknowns
about the nature of our astro-
nauts' destination. Would
dust swallow them like
quicksand? Would it clog
their gear? Surveyor, the
probe that would soon be
sent to fill in the blanks, was

featured in our February is- ¢

sue. Launched a little more B
than a year later, the first of

seven Surveyors beamed

back 11,150 pictures of the P

Moon.

POPULAR MECHANICS ® FEERUARY | 590
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Ilpu i charcoal mellowed whiskey e bope pou’ll widde us sad oy s0 We promise (o wnle back

AT JACK DANIELS DISTILLERY, men take
pride in a whiskey-making tradition that calls
for moving slowly.

Every drop of Jack Daniel’s is seeped through
room-high mellowing vats prior to aging. It's
an old Tennessee process that simply
can't be hurried. Then, we wait while
our whiskey gains more smoothness
in charred oak barrels. Admittedly,
there are times when it looks like
we're hardly working. Bue after
your first sip, we think you'll
appreciate our laid back ways.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Tennessee Whiskey = 40-43% aloohal ty volume (B0-86 proaf) = Distilled and Battled by
Tack Damied Distillery, Lem Motiow, Proprietor, Foete 1 Lynchiburg (Pep 361), Tenmessss 37352



LETTERS

The Need For Speed

WANT TO thank Joe
Skorupa for the story and
tribute to Craig Arfons
{(*Outdoors: Final Run For A
Speed Legend," page 26,
Nov. '89). My first jet-
powered race car was built
by Craig's dad, Walt, in 1972,
When Craig was racing his
own jets, we were fierce
competitors, but always
close friends. Since 1985,
Craig built all the engines for
my team cars. Last year he
joined our team as a driver,
and in June of '89, he defeat-
ed me ina race in Michigan in
our Black & Decker Univolt
jet car to break my 3-year
win streak, Craig was like a
brother to me and my two
brothers, Phil and Bill, who
manage our race-car opera-
tion. In the 32 yvears [ have
spent in drag racing, 1 have
never met a more talented
person than Craig Arfons.
Our team has suffered a
great loss professionally, but
each of us has lost a true
friend.
ROGER GUSTIN
ETNA, OHIO

Fence Me In
A few minutes with your
June "89 issue and 1 knew 1
had just the fence to run the
length of my property line.
The sectional design topped
with lattice in “Private Do-
main," (“Outdoor Struc-
tures,” page B3) is ideal. My

fence is 102 ft. long, 92% in.
high and constructed com-
pletely of redwood lumber.
My investment was $527 for
materials and I completed
the job in about 3% weeks.
I've received many compli-
ments on the project and
thank you for the plans.
RON E. WALEER
LITTLETON, CO

A Real
Swinging Time

My wife and I bought our
first home in Feb. '86 and
looked long and hard for the
right seating arrangement
for the front porch. Once we
decided on a porch swing, we
combed catalogs and outdoor
stores for the right one, but
found nothing to our liking.
So, [ went through past is-
sues of PM and, Bingo!,
found exactly what we were
looking for: “Build PM's Old-
Fashioned Porch Swing"
(page ™, June '83). | enrolled
in alocal adult
education wood-
working course,
since I haven't
done much waork
with wood since ['8
high sechool.
Well, the swing
turned out just
beautifully. It's
finished with
Minwax indoor/

outdoor polyure-

Drag racing, jet-style: Craig
Arfons [In Camaro, foreground)
and Roger Gustin in a race in

| Memphis, May ‘89,

ish. Cost was $128.78 for red

| oak, chains, hardware and

finish (another $120 if you in-
elude my night classes). A
project like this deserves to
be personalized, so I'm hav-
ing a brass inscription plate
made that will be mounted on
the back upper rail of the
swing. Thanks for the de-
tailed plans and construction
steps that were part of the

stary.
DAVID 5. GABRIELLE
WYCKOFF, NJ

Plans for both the porch
swing and lattice fence are
part of the stories mentioned.
A photocopy of the swing sto-
ry is $4.50 and the fence
$1.50. Available from Popu-
LAR MECHANICS, P.O. Box
1014, Radio City Station,
New York, NY 10101.

Hotlines Are Hot

I think your reader Hotline is
a great idea, It's a real ser-
viee and no other magazine
has anything like it. Howev-
er, here's my gripe. I've been
trying for a month to get
through to Mike Allen to ask
a question. His Hotline is
busy from 3 to 5 pm every
Wednesday. | know, ['ve
been trying to get through
constantly. No luck. What
gives? LEO VECCHIONE

CLIFFWOOD BEEACH, NI

| Simple: Mike spends two sol-
id hours once a week speak-
ing to readers, first come, first
serve. It's a dialogue he loves,
but you can understand that
with 8 million readers two
howurs don’t go very far, espe-
cially with a magazine to
publish,
So, hang in there, or write
to Car Clinic if you have a spe-
cific car problem.

We Hear You!

When I was a kid, my grand-
father gave me a gift sub-
geription to PM every year, [
devoured each issue as only a
kid ean do, and the things [
learned helped me fix and
create things as I've moved
around the world.

Somehow, though, after
my granddad died, I neglect-
ed to renew the subscription
myself. That wasin 1960, and
possibly my head was turned
by college, or girls, or other
endeavors less straightfor-
ward than PM's topies.

[ recently renewed my
subscription: What a delight!
It's like reliving those joys of
boyhood 1 experienced. 1 still
devour each issue (even the
clazsified ads, which [ used to
use to fill the house with the
oddest assortment of gad-
gets). The recent issue that
featured Ro Capotosto's
handmade wooden secretary
("Woodworking Guide,”

magnificent. I'll save it for-
ever,

The writing is as clear and
precise as ever, The dia-

_ | grams are the same, easy-to-

thane satin fin- David Gabrielle is from July ‘B3 issue [page 94).

| follow ones [ rememberasa

boy. The photos are even

better! Hats off to all of you

at POPULAR MECHANICE

—one of America's great tra-
ditions,

BRUCE KINSEY

ARLINGTON, VA

Old-fashioned porch swing bullt by PM reader | Mr. Kinsey, you sure made

the PM staff's day! ™

page 71, Nov. '89) was truly |




Richland, USA

Taste the nchness of Amerlca

SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health.




There’s never been a car like Thunderbird.
And there’s never been a Thunderbird like this.

Quality by design.
The idea is simple: commitment to the
excellence of each vehicle component can

result in improved vehicle quality overall.

An example: over 400 of Thunderbird's
mechanical, operational, and comfort fea-
tures were compared to features on cars
like Mercedes 190E, Toyota Supra L, and
BMW 633CSi. By employing this kind of
detailed analysis, Ford strives to make
each new vehicle superior to what we've
offered before. It's all part of insuring that
Quality is Job 1.

Structural integrity.
Thunderbird was designed with
increased structural adhesives at joints

and two-part expanding foam throughout.

Buckle up—together we can save lives.

This not only results in reduced noise

and vibration in the passenger compart-
ment, but allows for a longer, wider wheel-
base that gives the vehicle a more substan-
tial feel over the road.

Ride and handling.

Thunderbird features a four wheel
independent suspension with rear con-
trol arms and a front tension strut
that are “double isolated’’ All of which
helps to insure less harshness in ride
and in handling.

“Speed sensitive” rack and pinion
steering also adds to the Thunderbird’s
“feel” It adjusts the amount of power
assist from light effort steering at lower
speeds to a firmer feel at faster speeds.




Power.

Thunderbird’s 3.8 liter V-6 features
“low friction” roller tappets and sequen-
tial electronic fuel injection. Also, light-
weight components like magnesium
rocker covers assist in providing a better
power-to-weight ratio.

Aerodynamics and ergonomics.

This is the most aerodynamic
Thunderbird ever designed. Which trans-
lates into less wind resistance, improved
handling, and reduced interior noise.
Ergonomically, there’s more head, shoulder,
hip, and leg room than the Thunderbird
of just a couple of vears past.

eq"igPed- B
Thunderbird LX features air condition-

ing, power windows, electronic AM/FM
stereo with cassette player, speed control,
fuel/distance computer, and full electronic
instrumentation. All standard.

Best-built American cars.

The best-built American cars are built
by Ford. This is based on an average of
consumer-reported problems in a series of
surveys of all Ford and competitive '81-'89
models designed and built in North
America. At Ford, "*Quality is Job 1"

Ford Thunderbird
Have you driven a Ford...lately? @




Meeting the toughest chal-
lenges. Coming through when
others are counting on you.

That's what life is all about. And
that's what the Navy is all about.
There’s no better place to
repare for all the challe of
E:ml;rrﬂw than in the Naﬁ
today.
That’s because we don’t just

give you top-notch training in
challenging fields like nuclear
propulsion, electronics, and
mw:-umr technology.

e give you the responsibility
that goes along with it. You
learn teamwork and leadership
skills. You build the confidence
you need to succeed in anything
you do.

Talk to your Navy recruiter, or
call 1-800-327-NAVY.

Start learning the lessons of a
lifetime. In today's Navy.

NAVY

You are Tomorrow.
You are the Navy.
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Based on preliminary plans by
the Soviet Sukhol design
bureau, our artist’s concept
shows likely look of 19-
passenger superignic business
Jet to be flown in 1993,

Plan For 1500-mph Business Jet Takes Wing

SAVANNAH, GA—An un-
precedented American/So-
viet partnership has issued
final design specifications for
a plane that would jet execu-
tives to work at more than
twice the speed of sound. By
merging their expertise,
Gulfstream Aerospace and
the Soviet Sukhoi Design
Bureau hope to have a proto-
type flying by 1943,
Imtended Lo speed busi-
ness travel between the
United States and Pacific
Rim countries, the jet will
have a eabin about the size of
the current top-of-the-line
Gulfstream IV's, and have a
range of about H000 miles.
Sukhoi, with its experi-
ence in building high-per-
formance combat planes such
as the Su-27, will do most of
the basic airframe work. The
Soviets have already pledged

31 billion to cover research
iwnd development. One eriti-
cal challenge will be reducing
sonic booms, so the plane can
fly over populated areas,

Gulfstream's contribu-
tions will include avionies,
interior outfitting, produect
support and Western certifi-
cation. “We will be providing
the stuff to make it as West-
ernized as possible,” said Al
Balabuan, direetor of corpo-
rate communications at Gulf-
slrean.

Engines will be developed
by a partnership between
Rolls-Royee, which has built
the engines for all previous
Gulfstream jets, and the So-
viet Lyulka Design Burean.
If the supersonic business-
jet project succeeds, Gulf-
Echiaar: Abwe Clane

Corritautons: Mike Fillan
A Lt (GG | P

stream and Sukhoi believe it
may serve as the basis for a
small passenger liner that

would be a more profitable
sucecessor to the 100-passen-
ger Concorde,

Highlights This Month
W Earthquake Engineering—Giant
hydraulics and vibration generators simulate
the Big One.
B World's Fastest Train—France’s second-
generation TGV Atlantique breaks records for
speed and comfort. _
B Aircraft Deicing Breakthrough—
Electro-Expulsive film shatters ice buildups.

B TV Of The Future—Thin-film deposited
on glass may bring TV you hang on your wall.
@l Combustion Engineering—
See-through sapphire cylinder lets researchers
see inside working engine.,

M Midget Fighter Plane—All-composite
ultralight could be flown from the front lines.

POPULAR MECHANICS ® FEBRUARY | 950

{More Tech Update on page 141
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s 1 ECH UPDATE

Machinery Re-
enacts Quake

OAKLAND, CA—Engi-
neers are using hydraulie
rams, capable of delivering
3.6 million pounds of foree,
and large eceentric-mass vi-
brators to learn why Califor-
nia's 1-880 collapsed in last
October's earthquake.

Two of the vibrators,
known as forced vibration
penerators, have been placed
on an intact section of the
condemned freeway's upper

——
——
7 =

deck. Each consists of two [

100-pound weights spun in
opposite directions on a com-
mon shaft, rapidly pulling
the roadway from side to side
with 5000 pounds of foree. By
running both machines at the
structure’s natural frequen-
cy—about 2% hertz—reson-
ance (s produced that
multiplies the force to as
much as 106,000 pounds,
After studying the vibra-
tion's effects, the engineers

i e R SO

L ON
GENERATOR st

Newer columns [inset left| do without hinge joints [inset right | that failed in collapse of 1880,

will damage the roadway by
activating hydraulic jacks at-
tached to the upper deck and
to specially built loading
frames. Then they'll vibrate
the structure again and note
any changes, The process
will continue until the road-

way is severely damaged.
The collapse of [-880 is now
attributed to the failure of
calumn hinge joints that used
too little vertical reinforeing
steel. Although solid, hinge-
less eolumns made this type
of construction obsolete in

the early 1970s, it remains in
many structures built before
that. The experiments now
being carried out will provide
reul-world duta for computer
simulations that will show
how to reinforce these strue-
tures,

A

CADILLAT CRGE PealITo

In-arm suspension in trials on M1 tank |left | replaces torsion bars that
waste hull space and add weight [below left |. Friction damper and

gas spring [below) are kept far apart.

FRICTION

HYDRALILKC
DAMPER
PLATES FMe
HYDROPNEUMATIC ARM

COMPRESSED

NITROGEN

WHEEL
SPINDLE

simplified Tank Suspension

WARREN, MI—An inge-
nious self-contained suspen-
sion arm that bolts toa tank’s
hull may replace complex
gystems of torsion bars and
interconnections that weigh
down current fighting vehi-
cles. Called an in-arm hydro-
pneumatic suspension, it
combines a compressed-ni-
trogen springing mechanism

with a friction damper in one
unit that fits between the
tank and its road wheels, As
each wheel moves to follow
terrain, the armit’s attached
to rotates, forcing a piston
fixed to a stationary pivot
into a eylinder. Oil from the
eylinder compresses nitro-
gen that acts as a spring.
Damping is provided by o

stack of interleaved rotating
and stationary plates that
are squeezed together by a
hydraulic pressure plate, A
cam-operated pump varies
the pressure, and thus the
damping, in response to the
arm's position and veloeity,
One advantage of this ar-
rangement is that springing
and damping functions are
kept separate. This prevents
the tremendous heat built up

in damping the motions of a
large tank from being trans-
mitted to the gas used for
springing. In other systems,
such heat transfer causes the
gas to expand, altering the
tank's height and causing
track-tensioning problems.
The army is now testing
the system aboard an M1
tank. Manufacturer Cadillac
Gage hopes to bring it into
production this vear,
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PARIS, FRANCE—With a
record run of 299.5 mph, the
new TGV Atlantique blazes
past the standard set by the
first-peneration TGV, and
confirms France's mustery of
the technology of high-speed
rail.

Running between Paris
and Le Mans, the new TGV
(train a grand vitesse, or
high-speed train) retains the
same basie configuration as
the original Paris-Lyon
TGV, but a decade’s worth of

slicker, more comfortable
train with a eruising speed of

compared to 22 for compara-
ble German and American
trains,

But there are alzo plenty of
changes. Key to the 186-mph
cruising speed is a brushless
synchronous motor that gen-

new technology results ina &

erates twice the horsepower,
yvet weighs 10 percent less |

pereent pradient without los-
ing speed,

What's more, the new
TGV Atlantique saecrifices
nothing in comfort, running
evensmoother than the first-
generation TGV, New

ANTIROLL

b DAMPER

RIMG

LOMGITUDINAL
DAMPER

preumatic shock
absorbers replace
the springs that
suspended the
body over the bo-
gries, Car-to-car
dampers add fur-
ther to the isola-

Special Report: New TGV Breaks Speed Record

tion. The pas- |

senger areas are unusually
quiet, the loeamotive rumble
is drowned out by a jetlike
his= from air rushing by.
Other changes include mi-
croprocessor-controlled dise
brakes, improved subecar
aerodynamics, and high-
voltage power electronics
sealed in freon-filled canis-
ters. Anid unlike the original
TGV, which carries no com-
puters, the Atlantigue train
set features an extensive
data-processing network,

ALXILIARY
POMVER SUPPLY

Looking like the
Citroen of trains,

186 mph—18 mph faster than | than its predecessor. Not xﬂw‘:m Ih':l
the old TGV, only does the Atlantigue get are peculiar but

In both variants, trailer | by with only eight rather effective. Panel
cursare sandwiched between | than 12 motors, but it can features keyboard
a pair of power cars, Wheel | haul 10 trailer cars, where and display tied to
assemblies rest beneath the | the old TGV manages only self-diagnostic
adjoining ends of the trailers, | eight. This cuts power costs system. and to
keeping vibrations as far | per passenger by more than digital public-
from passengers as possible. | 15 percent, and at 12,000 hy, mﬁmﬂﬂ?
And uxle load is only 17 tons, | the train can now handle a 5. in e

Although maglev trains
now being developed in
Japan and Germany have
higher theoretical speed po-
tential, France's TGV has
the advantage of running on
standard European gauge
track. Thus, as economic uni-
fication proceeds in Europe,
chances are good that the
TGV will eventually be the
mainstay of an integrated
high-speed rail net work unit-
ing the European eontinent
and Great Britain,

BRAKING

S b RHEDATAT

AND SAFETY
EQIURFMEMNT

LONGITUDINAL
DAMPER

MAIN

Key in COMPRESSOR

Improvements incorporated
the TGV Atlantique include a
pneumatic suspension system
between traller-bodies and
wheel trucks, brushless syn-
chronous motors and new
electronics in the locomotive.

TRACTION
MOTOR

CIRCLIT
BREAKER

MAR
TRANSFORMER

(More Tech Update on page 161 15

ENCF BTN




M RLLLESTRATION B DO MANMNES GM PHOTO

PRARLLLETRATION &Y ED WAL HSLEEY

s TECH UFDA C —

DEFORMABLE
FACE STRUCTLRE—2.

IM-LINE ACCELEROMETERS

N TTSPINAL COLUMN

TRIAXIAL
ACEELERDMETEFS-{_ 31 SIMULATOR
g :
CHEST-ORTORTION b & % TIN-LINE ACCELEROMETERS
POTENTIOMETER - .
| H__H FELVIC LOAD BOLTS
KMEE-SHEAR
| TRANSDUCER i e
—— 1
s . ;
| i
1 ""u JII
!
TIBIA FEMUR  pranGiBLE |
LOAD | LOAD  agDOMEN |
CELLS j CELL '.
M-LINE |
ACCELEROMETERS
7

B

L f

AMES RESEARCH CEN-
TER, CA—A NASA re-
searcher has found what may
be the best way vet devised
to cope with aircraft icing,
which has been blamed for
124 fatal accidents between
1977 and 1987.

Known as an electro-ex-
pulsive deicer, it consists of
two layers of polyurethane
sheet, with a conductive cop-
per ribbon sandwiched in
each. Direct-current pulses
from ecapacitors surge
through conductors creating
opposed magnetic fields.
These cause the layers to
separate a fraction of an inch,
pulverizing accumulated iee.

Because the device is only
20 thousandths of an inch
thick and operates for just a

o5, Frangible abdomen on Hybrid Il supplements
in Instruments. Bf:ﬁdnuyﬂnhtﬂttedtnl'&hﬂdllL

built-

More Realistic Crash Dummies

WARREN, MI—Merging
the disciplines of engineer-
ing, biomechanics, mathe-
maties and physiology,
researchers are seeking

| crash dummies that will re-

port more precisely on what
happens to the human body
in a car accident.

One challenge has been to
develop devices that detect
high concentrations of force
cecuring in small areas of the
body. GM has addressed one
example of this by adding a
so-called frangible abdomen
to its Hybrid 111 anthropo-
morphic dummy. Essentially

.‘-'!"Fd:'b

ELASTOMERIC
BOHOT

few microseconds at a time,
it causes virtually no change
in aerodynamics. Leonard A.
Haslim, a program manager
at Ames and inventor of the
system, claims that power
consumption is 500 times
lower than conventional elec-

Ele:tro—Expulslun Breaks Aircraft lce

I
| ELECTRO-EXPULSIVE DEICER -

CONDLUCTORS

ROTATING BUBELE RADIATOR

Bubble of ceramic fabric permits heat transfer between evaporated
coolant from spacecraft systems and the vacuum of space.

tro-thermal deicers, and it's
easy to retrofit to existing
aireraft,

Electro-expulsive deicing
has already been tested on
NASA's Twin Otter and on
Mavy F/A-18 gircraft. Re-
sults were good enough that

a crown-shaped block of Sty-
rofoam, the new abdomen
erushes to record forees that
would damage internal or-
gans as a person submarines
under his lap belt,

Another concern is what is
known as the third impaect,
which oceurs when internal
organs are thrown against
the skeletal structure. A GM
dummy called Biosid uses
five damped, spring-steel
ribs that replicate the stress-
es applied to soft internal tis-
sues in side impacts more
effectively than earlier de-
signs were able to.

| Booton leading edge expands when current Is applied. Wind-tunnel photos show effects on fce.

a commercial firm has now
been licensed to produce the
system for use on military
aircraft.

Future uses include deie-
ing ships and transmission
towers, and popping parts
out of molds,

Lightweight Space Radiator

RICHLAND, WA—Bat-
telle's Pacific Northwest
Laboratories have patented
a radiator that could solve
many of the problems associ-
ated with keeping spacecraft
systems cool.

Called a Rotating Bubble
Membrane Radiator
(REMR), the device would
be made of flexible plastics
and advanced ceramic fab-
ries, making it 50 percent
lighter than conventional ra-

o5 diators. For transport in the

Shuttle, it could be folded in-
toa shoebox-size container,
Designed to keep liquid

ant gas phases of a cooling
medium separate in a
weightless environment, the
device rotates to simulate
gravity. A central spray noz-
zle emits evaporated eoolant,
which falls toward an outer
membrane bubble as it con-
denszes. Gathered in a
trough, or gravity well, at
the bubble's equator, the
cooled liquid is then piped
back to the radiator's center,
and back down to the space-
eraft. The heat given off in
condensation is radiated
into space through the
membrane,
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The quality you need, the price you wanl.
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YOUR CHOICE 18.88 EA.



K mart Spring
Preview Sale

A Abu Garcia Ambassadeur 45000
Baitcast Reel

Compaci pro design casts 15-20% farther
fwo 3.5. ball bearings. Fas! cas! humbar.

SALE 0897

B. Abu Garcia Ambassadeur Power
4 Bailcast Resl

3.8:1 puwer refrieve, compact pro design
roel, power handie, 5.3. bal bearings.

SALE 40.97

C. Abu Garcia Ambsssadeur Pro
Pies Baitcast Resl

Uitracast with magirex magnetic contrel.
Graphite construction. 5.1:1 ratie. LI/R.
X mart exclusive.

EVERYDAY LOW PRICE 28.87

D. Abu Garcia Ambassadear 07 |

2-3peed Bailcast Reel

Best vlun 2 peed Pesl o the mankeL

8.1:1 igh sped, 3.1 power speed,

sulomag, lumbat fgpia’ swich.
1887

K mart. The quality you need, the price you want.
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&one Fishin'

Il you kmew how to think ke a fish,
maybe you'd bring home more irom
your fishing trips. Learn more about
fish behavier, along with other
marine gamefishing lopics, al the
Sall Water Sporisman National
Seminar Series 1990, sponsored by
K mart. This series is the mest
complete one day seminar ever held,
tackling everything from inshore to
otfshere fishing. To find out where
you can catch the Salt Water
Sportsman National Seminar, pick up
a brochure in your K mart sporting
goods department.

A. Shimano BTX Red
Magaumiite TX graphite rod. The handle
blank desige. 56 cast or 6" iiggee
B. Shimano STX Spinning Rod

Magaumiite graphite. They handle bisak
construction. 5°6" or 6°°

YOUR CHOICE ~ 34.88 EA.

New Fightng Star Drag system wih
calleated magnetc spoa conteol, Qickfiee
castiog system. Figpin swich. Graphie
construction. L/RH. $.5. bal earings.

SALE 1481

D. Shimano BXM2000 Baitcas! Reel

2-speed roel with "on demand” 6:1 or 4:1
lever. Frez spaal button for casting, figping
Magnetic spaol cantral. 50% more drag on
tamand (omly in low power gear). Twn 3.3,
tiall bearings.

SALE 80.97

E. Shimano TX Aero Roel B-10A
Aero wrap festare for further casting,
Fightin' Drag. Quick fire (rigger Two £.5.
ball bearings.

SALE 49.87




Prvi o

B. Baiwa #MA1000 Biack

Baitcas! Reel

Low profile design. Magnetic anti-hackissh
contral. 4.7:1 gear ratia. Graghite beariag.

SALE 2097

C. Baiwa #1305 Samural
Spinning Reel

Lomg cast graphitz spoal puts lss Inicton
on fine for 10% longer casting. Ai/L
Petrieve. Autocast;” ball bearing drive.

SALE 38.88

D. Daiwa P32-Z8 Bailcast Ree!
Twa ball bearings. 5.2:1 gear palio.
Magforce anti-kacklash contral. Fligping
stlggtor. Power mesh control.

SALE 49.97

When you're pecking lor your next
[ishing excarsion, remember your rod,
remgmber your lures, snd sbove all,
remember ta pel your (ishing license!
K mart hes fishing liconses available
&l most stuPes, 58 you can pick one
Up along with nything els you might
néed. Just ask your sporting geods
depariment clerk for assistaace.

Happy fishing!

K mart. The quality you need, the price you want.



&one Fishin'

e —
For 00 days, fishermen 5 42 lakes acPoss
America aee challenged 1 caich tagged
crappie with sames ke "X mart Ki¢” n he
1880 Crangiethon 0.5 A., spossared by
Jodnsan Reels ad K mart. Rewards aoge
fpom $25 1 $65,000 foe winners of the
Crappigthoa, known a3 the country’s largest
fshing particgstion contes! for men and
WImEn.

You cauld wia 2 $5,000 K mart if certfcate
pios 8 bones 55,000 K mart pif certfcat.
Gl details 0 the SpoFtng J00ES Heparment
al participating K mart swPes.

AL Zsbca PS1210 Pro Staif Baitcast
Combe

PS220 hicas e, wih maguelic cas

carrel sd grphis o, 58" grhit
2piectcampuse ot

SALE 30.87

B. Lebca Pro Stafl Spincast Combe
20/20 spincas! reel, 2-pc. graghile

LOmposite spincast rad.

C. Znbce #8521 Pro Stall

Spinning Combo

PS-20 reed with 2-piece graphile composite
spinning rod. RH/LH retrieve.

YOUR CHOICE 4.7 EA.

D. Zshca Rhina Rod

Black graphite biank, poid plass iy for extre
pawer Chaice of styles, lengths, and actions.

SALE 18.97

E. lenco Quasm $320 Snapshel Reel
Med,ight ction, 220 yards B4 capachy
5.1:1 gear patio. R/LH reirieve. Graphite
componet. S2 centering friog pin e

pickup systzm.
EVERYDAY LOW PRICE 24.97

E Iebes £33C Classic Spincast Reel
Mew [eather touch leature. 3.1 pear ratio.
100 Yds. 10+ test prespooied. Maghum
tirag. Helical pears, 2.3, axiarior
Comgongnts.

OALE 18.87




K mart Spring
Preview Sale

A. Mitchell T Plus Rod
Ghoice of styles, lengths, aad actions.

Graphite compesite. Blank thry handle
canstruction.

SALE 16.88

B. BS30K Milchell Spincast Combo
8530 spincast el wil top dial drog.
Filed with 100 yts. 84 i 5 1/2 1.2 .
fberglass rod.

SALE 18.88

C. 1040M Mitche!l Spinning Combo
1040 fron drag spinning e, AH/LH
Petpleve, B . 2-pc. fberglass rod

SALE 18.88

D. Mitchedl 310UL Uttralite

Spinning Ree!

Towin 8.5, fiall bearings, leather, efion fronl
drag, RH/LH retrieve. 5:1 pear patio.

SALE 2397

E. Johnson SCME Country Mile
3pincast Reel

New spool design permits treg fine flow to
cast arther Hi-speed petrieve. Spoaled
wilh Stren 85 line.

SALE 14.88

F. Jotinsan £CM10 Country Mile
$pincast Reel

New ool desig permits e (e flow 1o
cast arthe.Hlspeed rtrive. Saoaled
wit Stren 10 i

SALE 15.88

|\

Lnunll" llcl

K mart. The quality you need, the price you want.




=\ SERLEV 2> pone Fishin'
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To enjoy fishing lomarrow, we have 1o
pratect fhe enviranment today. Fish
America Foundation was formed in 1983

o preserve and enhance e quality of
Nurth American waleps through the

funding of special projects and programs.
As @ Charter Member of Fish America
Foundstion, K mart is hedping to fight the
groblems of diminishing weter quality and
teclining fish populations. I you'd like la
Bam up with Kmart &nd Fish America
Faundation, 8! youp membership
Bpplication in te K mar! sparting poods
departmeal.

A Berkigy “Shadew” Casting Rod
1-pc. bkamk theg EMCA. handle, 5'8°
graghile compasite casting rod. Assarted
yraghics.

Berkiey "Shadow" Spinning Rod
1-pc. blaak thrw EACA. homil. 6

graphite compasite casting rod. Assarted
graghics.

YOUR CHOICE  14.97 EA.

B. Berkley Stinger Graphite Rod
Fiji stedlite guides. Fuji type handle. Choice
ol styles, lengths, and actions.

SALE 19.97

C. Berkley Lightning Pro Rod
New redesignet EVsiright o hane.
Pulymer njected 1, Bl oxde
gudes. Choice o e, engs,
pfins. 100% Paphie.

32.88

SALE




K mart Spring
Preview 3ale

A Eagle Claw Mach lll Spinning Combe
B 2-pc. graphite rod, graphite compesiie
Peel. RH/LH retrieve. Rear drog. Asta Irp
il

SALE 2097

B. Eagle Claw Mach ULS Combe
New Ultralight combo. 4" 2-pe. graphite
Pod, Iroul drag graphite composile el
RH/LH retrigv.

SALE 28.97

C. Eagle Claw Mach VI Combo
71/ 2. graphile rod, graphile composite
big water resl. Auto trip bail.

SALE 3191

D. Abu Garcia Cressiire Rad
100% praghitz, Blank thrg-handle. Befter

E Sharp 4" or §" Filiet Knife
Stainless stoel blady with wood handle.
Leather shealh inchuded.

YOUR CHOICE ~ 7.87 EA.

F. Trilene XL High Visihility 8 b,
Monofitament Filler Spool

SALE 447

1014 e e




Gone Fishin'

Whether you use yaur boat lor fishing, or
Just for general cajoymeat, K mart can holp
you accessarize i for whatsver your need.
From ski vests o degth finders, X mar! hay
the quality that will Staad up from seasen o
season, ot affardable prices. So befare you
head for the water head b K mart for the
bes! selection of marine equipment and
BCCESSAPIES.
=== = =]
A. First Mate Deluxe Fitted Boat
Gover

Heavy duty maring-grade water repelient
cotton canvas. Includes tie-down repe and
bunges cord.

SALE 60.94-80.94

Everyday Low Price 128.00

. Minn Ksta #§5MX Trelling Mstor
Tramsom mour! with mexinizee conrol
bl in. Wesdless peog.

SALE 219.00

F. Mina Kota §785MX Powerdrive
Trofiing Mator

Bew mount, new foot contrgiled remote
wilh 18 1t cord. Buill-in maximizer

OALE 318.00

K mart. The quality you need, the price you want.




K mart Spring
Preview Sale

Normark Ratt'n Rap Lure

#1 hass lura. Asst'd. colars, 1/4

YOURCHOICE 277 EA.

1/18 or 1/8 uz. sizs. Chaic of colors.

SALE 1.07

SALE 314

Heddon Teeny Terpedo
Ultea-Jite, 1/8 .

SALE J.14

Yakima Rooster Tail Spinner
Hot tromt hure. 1/24, 1/180r 1/8 0L
sizes. Chaica of colars.

SALE 131

Classic Sticky Worms
#1 Worm, 7 1/27 Asst'd. colors. 7/ hag.

SALE .17

Berkley Power Trout Ball
Hat trout bait! Color choice.

SALE 257 EA.

Lire styles iy vary by e acalm.




When you're shopping for fisking gear, you
wan! & great selecition of guality rame
hrands o chogse irom. And ol course, you
wan! the best price. Smart fishermen know
they can count on X marl for the quaiity
they need i the prices ey waal. I3
wial’s made K mart the #1 fishing lackie
and sporting goads retailer in the world.
Pul our experience to e test on your nexi
fishing Irig!

———
A. Plano 6-Tray #8608

with 38 woem-proal compariments.
B. Plano Tackle Bax

Magnum Dvee and Uner #1257
YOUR CHOICE ~ 21.87 EA.

€. Sporifisher 2-Tray Tackle Bax
Comes complete with 215 pieces tepminal
Tnckde.

SALE 1497

0. Piano Phantom Pro £787
4-grawer Tackle Box
Folds down for incressed space.

SALE 129

E. Femwick 3-Tray Tackle Bax #1063
23 adjustable compartments in log tray
Lockable.

SALE 0.84

E. Femwick 2-Tray Tackle Bax #1052
15 compartments. Werm-prosl,




DELCO VOYAGER

K mart Spring
Preview Sale

A Veyager Starting/Troling Batiery
Dual parpse starting, trolling and RV hatiery.
B20 MCKs, 125 minute peserve capacily. SRR -
KM24 ME D Y
EVERYDAY LOW PRICEB4.93 ™ s - e L
B. Voyager Starting/Trolling Batiery 2™

720 marine cranking wilh xira.reserve
capacity. Capable of over 300 cycies umder

normal trolling usage. Totally sealed
" maintenance fres” constraction. KMZ7TME

EVERYDAY LOW PRICE 89.83

C. Voyager KL24 MF
Marine Cranking Battery
EVERYDAY LOW PRICE 49.93 P
D. Schumacher 10A Deep Cycle Charger ~ *
Made especially for volling motor and V- E0
Materies. Ao st

SALE 30.97

=1

=

iniurﬁvgynm_' fishing skills
with pro Hank Parker and

Mann's "The Classic” Spinnerbait
12,000 enthuskestic fishing fans showed up I seg Hank
Parier win te 15 sl BassMasters Dlsssic * Parier
win the Classic using Mann's “The Classic™ spinnerka,
making him anly the third repeat winner of the Classic
since il was inaugurated nearly two decades agg —
chances arg he'll be using “The Classic” Spinnerbail
Bgain nex! year!

Send for Hank Parkers vides, "How | Got Started, " just $8.85
with X mar! coupan. Greal for all levels of fishermen. Coupans
il e ails are available in the K mart sparting poods department.
With every vides purchase, Kmard will donate 52 Io the Fish
America Foundation.

f

. Tishing . | T
l W' ﬂ The quality you need, the price you want. | ' : |
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PR PHOITO BY Bl AtesE

PR RLLLISTRATEON BY MARTD FERRCY

FORT MONMOUTH, Nl
—The Army's Electronics
Technology and Devices
Laboratory (ETDL) is devel-
oping fat-panel displays that
may one day lead to a color
TV no thicker than a pune of
Elass, Arising out of military
requirements for use in tanks
and airerafl, the technologmes
produce lighter and more du-
rable Aat-panel displays than
are commercially available,
One especially promising
technology produces a pie-
ture on a 10,000-angstrom-
thick multilayer film applied
toa glass substrate, The first
layer is a sheet of indium tin

Army Tech May Bring Flat TV

FLAT-PANEL
CONSTRUCTION

TRANSPARENT COLLIMM

ELECTRODES

= INSULATORS
! 33
IGEHT ELECTRO:
ABRSORBING LLMENESCEMNT
LAYER LAYER

Flat-panel display meets same
requirements as militarized CRT
behind it, but welghs hundreds
of pounds less.

oxide, a transparent conduc-
tor, which is etched into a
series of columns. Next, a
gilicon nitride insulating lay-
er is deposited, followed by a
layer of electroluminescent
material, and another of in-
sulator. Lastly, aluminum is
applied, and etched into rows
that erisseross the first set of
column electrodes. Individ-
ual pixels light when AC
vultage pulses are applied so
that a negative electrode on
one side crosses over a posi-
tively charged electrode on
the other.

Although the panels are al-
ready on the market as
monachrome computer dis-
plays, color will not be along
until a usable blue phosphor
is developed. If eurrent
trends hold, that may happen
as early as 1991, Manufice-
tured like microchips, the
displays could be produced
cheaply, if economies of scale
are achieved.

Deposited on a single glass sub-
strate, electroluminescent thin
film ks more durable than other

flat-pane! designs.

FEBRUARY 1990

Phosphorescent particles ald
viewing throwgh cylinder.

See-Through
Engine

WAREREN, MI—GM engi-
neers have made a working
internal-combustion engine
eylinder from a gingle trans-
parent sapphire crystal. Part
of a 1-eylinder, 4-stroke re-
search engine, the 6-in. eyvlin-
der gives researchers a 360°
view of the combustion pro-
cess through its S-mm-thick
walls, Observations are en-
hanced with a 30-frame-per-
second stereo video imaging
system, and by seeding the
charge with phosphorescent
particles that glow under la-
ser light.

Portable
Fighter

ALBUQUERQUE, NM—
An 890-pound airplane de-
signed to carry 2000 pounds
of external weaponry for use
in counterinsurgency opera-
tions is now in the final stages
of construction. Builders
claim the advanced compos-
ite Faleon Avenger can bhe
earried aboard a trailer, then
unloaded and assembled near
a battlefield in less than 20
minutes,

Powered by two 110-hp
Orion Super-Fan engines at-
tached to NASA-designed 7-
bladed fans, the plane should
be able to take off from unim-
proved runways of as little as
250 ft. Its top speed is ex-
pected to be in the ares of 245
mph, and a failsafe twin-spar
design along with three rud-
ders enable it to perform
aerobatics up to 9 Gs,

Eight hardpoints can carry
miniguns, air-to-air missiles,
air-to-ship missiles, hombs
or up to 62 2. 75-1n. air-to-

ground rockets,

Costing $246,300, the
plane is intended for sale to
samall Third-Weorld coun-

tries, but is also be-

ing considered for a b
variety of special oper- 58
atinns uses, [Tu

| Field-assembled Avenger carries a variety of stores adapting it to air-to-air combat, or ground attack.
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Buckle up—together we can save lives.
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EST
WE HAVE
VES

For thirteen yvears in a row,

Americans hav sen tough big
Ford pickups over all others. And
from all indications they're extremely
pleased —because Ford has the high
est percentage of repeat buyers of any
ull-size pickup? Which is not at all

surprising when you consider how
much more our F-Series pickups offer.

box to the mos ¢
payvload in half pic 1~::|1
bigest standard Six, our h1|., Tu:ld
pickups beat other full-s
in many important are

Which is why we say we have

only one real source of competition.
Namely us

rtrain components for

,000 miles. Ask to see a

 limited warranty at your
i

'|ll'|L|.|!"|
SRR

2 packups
b |l||'|v-.|:!|_: = i

BEST-BU RICAN TRUCKS.
The best-built Amencan trucks

are built by Ford. This is based on
an average of consumer-reported
thtwna in a series of surveys of all
“urd and competitive '81-'89 models
designed and built in North America.
At lu rd, “Quality is Job 17

"Based on 1989 New Truck Buyver Study

FORD PICKUPS

BUILT FORD TOUGH @




BY MIKE ALLEN, Assistant Automotive Editor

OP CAR. We all know

what a cop car looks like,
right? The paradigm has al-
ways been defined by a full-
sized Plymouth sedan, a
Broderick Crawford clone at
the wheel, filling your rear-
view mirrors with flashing
lights and your heart with
terror.

Even an unmarked full-
size cruiser broadeasts its
presence with the subtlety of
the Thanksgiving Day Pa-
rade coming down Broadway
in New York City.

Well, okay, the California
and the Georgia Highway
Patrols and some other agen-
cies have been putting black-
and-white Mustangs to good
purpose for a while. But the
clown suit makes them pret-
ty easy to spot from six lanes
away. But for the most part,
a cop car looks like, well, a
cop car, There's no mistaking
the genre.

Connecticut takes its en-
forcement of the 556-mph
speed limit very seriously,
and uses full-sized sedans,

20

Big Brother-San Is Watching

T L

Ford LTD Crown Victorias,
for regular patrol cruisers.
Cars that look like cop cars,
For several years, they've
also used Mustang GTs
and Buick Regal Grand
Nationals for speed enforce-
ment—completely unmark-
ed cars equipped with radar
Or VASCAR.

Those cars had the disad-
vantage of being difficult to
drive when the weather was
poor, Anyone who's driven a
Mustang GT in snow or rain
will know (and after two full
seasons of racing the PM
Mustang I can testify) that
rear-wheel drive can be a
real eye-opener halfway
around a sloppy entrance
ramp.

All of this led to a search
for a new patrol vehicle,
They needed a high-perform-
ance car with enough trunk
space to carry gear, one that
delivered decent gas mile-
age, and didn't cost much
more than the Crown Vies.
Plus, it had to have a low-
enough profile to keep speed-

PR PHOTIOS BY TIM MCKINMEY

FREEWHEELING

" Unmarked Mazda MX-6 sports

| some taller troopers. Also,

the door iz 4 in. longer, and
when you're opening and

- closing that door next to traf-

ers from seeing it.

Lt. Rich Rizzuti is deputy
commander of Police Sup-
port Services for the state of
Connecticut, He's in charge
of the Connecticut State Po-
lice's specialty vehicle evalu-
ation program. “We wanted
a vehicle that would be com-
fortable to drive all day,
had adequate performance,
front-wheel drive, and didn't
cost an arm and a leg.” CSP
eventually settled on the
Mazda MX-6.

“We considered the
mechanically identical Ford
Probe as well, but it's
shorter, and wouldn't fit

fic all day, 4 in. represents a
lot more potential for being
sideswiped.”

C3F's Mazdas are equipped
with automatic transmis-
sions and an antiloek brak-

| ing system (ABS). The 5-

speed manual transmission

| isn't practical, in spite of bet-
. ter performance, because

troopers sometimes need to
use the radio while driving.

¢ Juggling the microphone and

the shifter would be difficult
at best.

The MX-6's top speed is
around 120—certainly less
than the 5.0 Mustang or the
Buick GN. “We don't often
need to go more than a hun-
dred or so—true high-speed
chases are rare. Connecticut
iz emall and congested,
there's always another
trooper a few miles ahead,
and all we really need to do is
to stay visually in contact
with the fleeing vehicle.
What's more important is ac-
celeration, because we need
to merge rapidly into traffic
from the median or shoulder |
many times every shift, and |
the Mazda has that,” says |
Rizutti.

Troopers train for three days before moving into fwd coupes.

POPULAR MECHANICS ® FEERLIARY 1990



Pursuit Training

I spent a day with several troopers who
were training to transition into the first
gix MX-6is. Fwd might be better than
rwid in the snow, but the specifics of
driving technique are certainly differ-
ent. The day | spent with them was
graced with a constant, frog-choking
rain which made hangin g around the
training area pretty squishy. But it was
perfect for learning to drive on the rag-
ged edge of control. Qualified, pursuit-
gchool-trained drivers spend an
additional three days transitioning into
the Mazdas, practicing lane changes,
decreasing radius corners and slaloming
back and forth between pylons,

Hurrying through traffic with the
lights and siren on has a lot in eommaon
with the parking-lot gymkhana used in
training sessions, For instanee, a police
officer trying to rapidly and safely pick
his way through expressway traffic.
The difference is that the pylons are
rubber and aren't damaged if you clob-
ber them. The pylons also don't change
their minds and pull in front of you at
inopportune moments—a stunt civilian
drivers pull all the time when a trooper
is hurrying to the seene with lights and
siren going. Lastly, rubber pylons don't
have attorneys who will sue,

What's it like to drive the MX-6
around the pylons? Like most fwd cars
with a healthy amount of power, low
speeds combined with plenty of right
foot leads to wheelspin and massive un-
dersteer. But there's plenty of warning,
and backing off hooks things up immedi-
ately with no drama. There's no propen-
sity for the tail to come around even if
you want it to. If you're used to using
the left-foot-braking techniques fa-
vored by rally drivers to swing around
corners, forget it, The ABS just makes
it impossible, keeping the back end
neatly tucked in. It's not the ultimate in
speed, but it's fast enough, predictable
and confidence-inspiring,

Broderick Crawford—
Move Over

I fully expected the Crown Vie to be just
about helpless through the training
eourse. The civilian examples of LTDs
I've driven in recent years have been
marshmellowy, undersprung and un-
derdamped, wallowing through turns in
a state of terminal understeer. They're
relatively underpowered as well.

What a difference the police package
makes. Police packages generally in-
clude not only the big motor (in the case
of the Ford, a351 with a4-bbl. carb), but
also suspension upgrades, more cooling
capacity and a larger alternator and bat-
tery. Idling by the side of the road for
hours with the radio, flashing lights, ra-
dar and a/c on isn't the kind of abuse that
most passenger cars are subjected to,

POPULAR MECHANICS ® FEBRUARY 1990

in cold weather: Just add a

motor oil.
Last season, thousands of
new multi-viscosity oil

cold-temperature relief: 27%

Warm-ups

cold

COLD

Now there's a prescription for
helping your car or truck start
significantly faster and easier

T -
bottle of Winter Start o your

drivers, natonwide, mied this
conditioner and got welcome

gasier engine wrnover, plus 36%
bener oil flow w0 engine parts

o minimize friction
and wear during

Il you can @ Boale VWnber S
for your nesarest diske, Or ol T-E00-7]

wdaring indormatan

ristone NEW

G

(Compared to oil without Winter Start.)*
This season, don't get left out in the
Try Winter Start
remedy that'll really ger you going

for a cold

¥ For more information, send for your
l. FREE copy of the booklet,

2" '%‘ Cold Facts Abour Winter Start”

. The Shaler Ca, Box 471, Dept PO20
Waupun, W1 533063, 1-800-777-49870

The

(Ext, 70000

i i i, wite Glradni
T1-9810 o=t

*FRimults of moepandent [aboratory tetds, available on reques

The big 351 4-bbl. V8 delivers enough
horsepower and torque to handle any
situation a trooper might encounter.

But the most incredible difference is
in the handling. Stiff shocks, stiffer
springs, fatter front swaybars, a rear
swaybar and a different spool valve in
the power steering transform the LTD
intoareally taut, nimble sedan, The lim-
its aren't as high as the out-and-out per-
formance cars. The stock LTD Crown
Vietoria understeers enormously when
pushed hard, while the cop car retains
Just enough understeer to be predict-
able.

By the way, the Mazda MX-6s receive

no other upgrades other than replacing
the stock T0-amp alternator with an 80-
amp version. Mazda also made charges
to the suspension ride-height control-
ler, to eliminate interference with the
FM police radios.

Initial purchase of MX-6 patral cars
was six units. But a few months of expe-
rience satisfied the troopers concerning
the value of fwd. So CSP is about to or-
der an additional 24 cars in 1990, replac-
ing their Mustangs and Buick GNs as
those get old and are retired. By the
way, they've been ordered in several
different colors, So don't peed—espi:-
cially in Connecticut.
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CAR CLINIC

BY MIKE ALLEN, Assistant Auto Editor

P ILLLETRATRON BY HANK [KEN

BATTERY MNO.1
1

BATTERY NO.2

BATTERY NO. 1

BATTERY NC. 2
2

FORD
STARTER BATTERY
SOLENGID STARTER MOTOR EOLATOR

BATTERY NO. |

BATTERY NO.2
3

WOULD LIEE to put
dual batteries in my truck.
Do I need to go to the ex-
pense of using an isolator, or
can [ just hook them in paral-
lel? JOHN SCHRAFF
EASTON, PA

Why do you need more than
one battery? If you feel you
need the extra capacity be-
eause your car won't start,
then you should fix what-
ever's wrong. Short of that,
you could simply attach an-
other battery cable to the
starter and the second bat-
tery. It would charge proper-

ly, add considerable cold-
cranking amps and reserve
capacily to your starting sys-
tem. Just be sure to use real
battery cables, and to ground
the second battery to the
engine block. Follow Fig. 1
(above), but without the
switch. Although I've shown
the battery wires leading
directly to the starter, if you
have a Ford or Chrysler, or
other vehicle that uses an ex-
ternal starter solenoid, the
battery wires should run to
the solenoid, not fo the starter
directly.

Or, if you need an extra
deep-cycle battery to run ac-
cessories while the truck is
parked, and you really re-
member (o use it every fime,

Juice Junkie Needs More

then a simple high-current
switch to isolate the deep-cy-
cle battery will be fine(Fig. 1).

You can also use a Ford
starter solenoid, swilched on
by the ignition switch, to ac-
complish the same purpose
(Fig.2). Connect the high-
current leads with %/,5-in.
studs to the battery and start-
er.(Again, if vou havea Ford,
or any other vehicle that uses
a separate solenoid, connect
the switched lead to the bat-
tery post side of the stock sole-
noid.) Connect the small lead
labeled IGN to the accesso
post on your ignition swiich,
This will connect the batter-
ies in parallel anytime the
ignition is on orin the AC-
CESSORY position. A Ford
solenoid will set you back
about five bucks.

If you just want to charge
a trolling motor battery, all
you need is the switch. But,
when the battery is in the
boat, there's the danger of
shorting the positive clamp
to something in the truck’s
engine compartment. I'd
use wingnuts and remove

itive lead along with

.'!.fm to be sure.

Frankly, isolators aren't
that expensive. A good iso-
lator (Fig. 3) will let you use
the auxiliary batteryas a
booster, as well as keeping it

charged and preventing in-
advertent discharge of the
main battery. The 20 or 30
bucks this will cost is cheap
insurance againsta flat bat-
tery stranding you out in the
boondocks.

Prince Valiant

My 1972 Valiant has 104,000
miles on the original 225
slant Six. Although I have
changed the oil and filter ev-
ery 3000 miles for the 80,000
miles I've owned it, ['ve no-
ticed something lately: The
oil gets very dirty and black-
looking within 800 to 1000
miles of changing it. It runs
like a top and doesn't use
more than 1 quart of oil be-

tweenchanges. JOHN ELIO
BRONX,NY
At 100,000-plus miles, your

Valiant is deservedly get-
ting a little tired of slaying
dragons in New York City
traffic. And the rings and
valve guides are a little loos-
er than they were when new.
The block sludge is carbon
leaking into the oil from the
combustion chambers.
Partof the phenomenon is
related to the very good de-
tergents and dispersants in
modern-day SG-rated oils,
They are supposed to pick
up and hnlgﬂunk like car-
bon and dirt, until the next
oil change, instead of letting

them turn to tar in the bot-
tom of the oil pan and rocker
box. SG-rated oils replaced
SF grades 18 months ago,
and the major di?’ereme
was in their antisludging
capability, intended to cope
with the extended oil-
change intervals in today’s
cars.

Keep changing your oil at
least every 3000 miles, You
might try oil analysis to try
to get some indication of the
interior health of your en-
gine, but I'd start saving
maney for a ring-and-bear-
ing job, including the
valves. It may be, though,
that it will run well fora
long time—especially if it's
not burning any oil yet.

Squeaky Cat
My 88 Cougar XR7 has a
squeaking, clanking noise
that comes from the rear
brakes. A passing motorist
called it to my attention, and
if you roll down the window,
it's pretty loud. The noise can
only be heard when the
brakes aren’t being de-
pressed. The salesman said
this is a common problem
with Cougars, but I wanted
your opinion as to the cause
of the problem before I take

it back to the dealer.
MANUEL REYES
HONOLULL, HI
(Please turn to page 24)
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Back Seat Heat
climinatesicy s

tares,
chilly looks and the cold
§h0 =

Introducing Back Seat Heat.

The innovative high tech compact
12 wolt heater from Therm Technology
Corp., designed to heat cold areas in
RY's, vans, boats, trailers, cabs and
more,

Back Seat Heat's new patented
crystal energy cell provides instant heat
output, while the fan circulates a steady
flow of warm air, So the folks in the
back stay as warm and toasty as the folks
in the front.

This energy efficient, sturdy
high-style heater is lightweight, porta-
ble and features a cabinet that's always

cool to the touch. It's easy to install,
comes complete with wire harness and
mounting bracket and is backed by a full
two year warranty, Installed size

5% xTH" x B!

Order Back Seat Heat today, so
instead of getting a cold reception, your
invitation for a family outing will be
warmly welcomed.

Back Seat Heat is available at fine
retail outlets nationwide, or order direct.
Supgested retail price $129.95, plus
$7.50 shipping and handling.

CALL 1-800-SAY-HEAT

Putent Pending MADE IN USA

"

)

4875 Siarr Streed, 5 E
Grond Ropidh, M1 49548

THERM TECHNOLOGY CORP.

m'h

ﬂ-"l“
Heater leader




CAR CLINIC [ Continied from page 22)

It may or may not be a common prob-
lem on XR7s (or T-Birds, which are
mechanically identical). What's im-
portant is that it certainly isn't normal.
Our own long-term test T-Bird is de-
void of brake noises. Disc brakes are
guilty of oceasional squealing noises
that can be difficult to cure, Buf these
kinds of noises would be heard only
when the brakes are actually being
used, and certainly nothing you might
describe as a clanking noise.

Your problem might be anything
from a loose pebble inside the hubeap
to a bad wheel bearing to a parking-
brake problem.

Film Critic, Part ll

I have to clean the windshield and inte-
rior windows of my Topaz every two
weeks, to remove a glare-producing
film that leaves a black smudge on the
paper toweling. I don't smoke. [ have
this film during the summer whether or
not [ use the a/e, and in the winter with
or without the heater.
My real concern is health. What are
we breathing inside the car?
LYNN ZOLL
SMITHTOWN, NY

What's collecting on the windows is a
residue from plastics and adhesives

Oﬂmliil'i A Handle

Lots of new cars are using quariz-halogen lamps
instead of ordinary tungsten-filamented bulbs.
Quartz lamps are smaller and deliver more light for
less current, and are in headlamps, dashboards and overhead fixtures. Re-
placing these bulbs isn't re's only one caution. Don't touch
the bulb. Ever. new bulb will come in a cardboard box, and will
be in a paper or sponge rubber sleeve. Use the sleave to hold the bulb until it
is seated in the socket. Why? Unlike the old, tungsten-filament bulbs, the
quartz-glass bulbs run at very high temper igh enough to carbonize

\ the oils in your
fingerprints. And
the thermal
stresses radiat-
ing from the fin-
gerprints  will
crack the glass. If
you must touch a
guartz lamp, de-
grease it with al-
cohol and a clean
cloth after install-
ingit.

PSULLLISTRATION BY ADOLPH E BROTRMAN

“IT’S YOUR BOSS ON THE PHONE. ARE YOU STILL HER

® CHAMTEIN 15 & REGTTTAIT TRADEWARK (F CHasim: DR Pul (DT

24

% ,_,_L -‘l 3

#_.

sy - il -
b

-

POPULAR MECHANICS » FEERUARY 1590

".I' H"

—_



thatare used in the interior of your car.
The vinyl fabrics will continue to out-
gas plasticizers for years, but the adhe-
sives should be finished drying in a
few months of summer weather. These
compounds are generally colorless, so
I suspect the black is airborne dirt that
sticks to the gummy vinyls.

Yes, these compounds are mildly
toxic. But, before you panic, realize
that they only build up to any measur-
able concentration when the car is
parked for long periods with the win-
dows rolled up. Also, the specific com-
pounds are much less toxic than they
were even a few years ago, before the
federal government started regulating
exposure to toxic chemicals in the fac-
tories where cars and car components
are manufoctured and assembled,

While yourecar is running, the venti-
lation system will assure a steady flow
of fresh air. You might try leaving two
windows on opposite sides of the car
cracked a millimeter or two to provide
cross-ventilation.

I can't get the front tires on my S-10
Blazer to wear evenly—the outside
edges wear rapidly and cup. The align-
ment is right on the money, according to

two alignment shapa

The dealer installed aftermarket
wheels before | bought it. One of the
alignment shops told me these wheels
have an offset to them, and there are
only two companies that make the cor-
rectly offset wheel.

Is this true?

STEVE SHEPPARD
JANESVILLE, W1

If the offset of the aftermarket wheel is
greater than the stock GM wheel, then
your tire-wear problems can be
blamed on the excess offset. Too much
offset can also lead to premature wear
of steering components, as well as
wheel bearings and suspension parts.
Blazers use the very common GM
4%-in. bolt pattern, and there are a
hundred aftermarket wheel manufac-
turers that make appropriate wheels
with every conceivable offset. I'd be
back at that dealership looking for a
good explanation as to why they sold
you aftermarket wheels without prop-
er regard to (eneral Motors’ offset rec-
ommendations. ™

DO YOU HAVE A CAR PROBLEM?
Jusl sk Mike about it. Mail your question to Car
Climic, Popular Mechanics, 22§ W. 57th 5t., New
York, NY 10019. While letters, fazes or phoie
calls cannot be answered individually, problems
of general interest will be diseussed in the eolumn,

SERVICE TIPS
B Some '86-'89 Cadillac Broughams
may not reach throttie un-
til the accelerator cable is replaced
with one that Is slightly shorter,
PN25504323.

Cadillac cautions that vehicle per-
formance Is highly subjective, and
other causes should be evaluated it
performance is still considered sub-
standard.T-89-84
B Ford TSB B8-15-4 discusses prop-
er care of antitheft decals
federal law to be used to identily
many components of high-theft vehi-
cles like T-Birds, XR4Ti, Mark VI,
Town Car and others. The fragile
stickers must be covered, not simply
masked with tape, when repair, paint-
ing or undercoating operations are

W |f the sun visor on your '88 or '89
Prelude or Accord keeps dropping
open, Honda TSB 89-005 says to
replace the stopper plate with
PNB3213-SF1-000.

B Audi TSB 87-01 shows how to
bend the wiper arms to ensure that
the blade is in proper 90° contact to
the glass. This will minimize streak-
ing and chatter.

«.OR HO'I'"“
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WHEN YOU JUST CAN'T WAIT TO GET STARTED.
Pound for pound, the most powerful automotive battery you can buy.
Call 1-800-447-4700 Ext. 52 for your nearest retailer.
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ONLY ONE TRUCK
CAN HANDLE GRADES
LIKE [HIS.

#
i
-

.
a-'/ %
411 Prace: Forp Rancer L
rd
51H Prace: Doboe Ras 4 <
- il -
e il
r
(ONCE A YEAR, TRUCKS HAVE TOD FACE .Y GRADE THEIR TRUCKS FOR INITIAI

SOMETHING EVEN TOUGHER THAN SCALING / QUALITY AND TROUBLE-FREE PERFORMANCE.
A STEEP MOUNTAIN GRADE. THEY HAVETO Y AND IN THE LATEST SURVEY, MAZDA OWNERS
FACE THEIR OWNERS. BE%.’.-\UEE EVERY GAVE THEIR TRUCKS THE HIGHEST GRADES OF
vEaR |.[D. POWER AND AssOCIATES 4/ ALL. AND HELPED MAZDA EARN ITS PLACE AS THE

ASKS NEW TRUCK OWNERS TO f MOST TROUBLE-FREE COMPACT TRUCK IN AMERICA."
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AND GET GRADES
- LIKE [HIS.

IsT Prace: Mazoa Pickor.
== The Most TrousLe-Frer

 / Cosmpeact Thuck IN AMERICA,
/
_:"
;
Ino Prace: Tovora Pickur .
J.

Yo Prace: Mirsumisi Piexuor

"'.u- HE OMNLY AN L L1 i b ALK TO A WIAZLLY CRIOWMNER, N N =N 58
Bur rHis 1sn'T THE ONLY REASON MAZDA OwN TALK TO A MAZDA TRUCK OWNER, BETTER YET

ERS ARE SO ENTHUSIASTIC. [HERES ALSO A 3-MONTH SEE YOUR MAZDA DEALER AND PUT A MAZDA
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'BOATING

BY JOE SKORUPA, Boating/Outdoors Editor

-

| HEY DON'T build them

like they used to and for

good reason. Today, they

build them better. This ap-

| plies as equally to power-

boats as it does to many

things built over the past few
decades.

But, in modern usage, bet-
ter doesn't necessarily mean
more graceful, elegant,
painstakingly crafted, in-
spired. Today, better often
means bigger, faster, hotter,
flashier. In many cases,
deeply satisfying, emotional
values give way to incremen-
tal gains in efficiency and
concessions to popular style,

The question on the minds
of & growing number of peo-
ple today is: Why can't we
have the best of both—mod-
ern efficiency and timeless
appeal. For people who think
this way, Christopher J.
Smith, grandson of legend-
ary Christopher Columbus
Smith, founder of 106-year-
old Chris-Craft, has a boat
for you.

Déja vu

“Boating has been my life
from day one, you might
gay,"” Chris Smith tells me as
we walk along a marina dock
in Mamaroneck, New York.
Smith means it literally. “1

' Born-Again Chris-Craft

P

gl

started working with the
company officially in 1947,
but I hung around the plant
(the original Chris-Craft
plant in Algonac, Michigan)
as a kid and I've always
worked there."”

In 1887, after 40 years at a
labor of love, Smith retired.
But building boats is in his
blood, and the opportunity to
work on an exciting new
project brought him back.
The project is the Chris-
Craft Mahogany Runabout
Company, and its first boat
(an emblem on the dash reads
“Hull Number 17} is a sleek
wooden powerboat tied to
the dock at our feet.

The boat is a limited-edi-
tion, 24-ft., 1930-model run-
about that's true to the
original in design and materi-
als. Some concessions were

Banjo steering wheel and dash are authentic.

i

made to modern times, but
these are few and each is an
improvement that takes
nothing away from the boat's
genuine evocation of the clas-
sie era of wooden boats.

“Classic boats appeal to
the same kind of people who
love antigue cars," explains
Smith. “They take them to
shows, dress them up, polish
them, make them a hobby.
And, most importantly, they
appeal to those who love the
look and feel of fine wood and
fine woodwork."

The warmth, character
and beauty of the 1930 Chris-
Craft reissue is undeniable.
It's handerafted in Holland,
Michigan, with marvelously
cut and fitted planking that
has sculptural lines of varied,
but matched, patterns of
grain, color and density.

Veteran boatmen, howev-
er, know that elassie wooden
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MNew is the 351-cu.-in. OMC/Ford inboard.

beauty exacts a price—var-
nishing, plank replacement,
constant upkeep. To many in
the fiberglass age, this kind
of boating is less like recrea-
tion than like strapping on a
ball and chain.

West System

The most important upgrade
on the runabout, according to
Smith, is the decision to use
the epoxy-resin technology
developed by Gougeon
Brothers, of Bay City, Michi-
gan, This technology, called

the West System, permitsa |

combination of wooden-hull
beauty and gel-coat-like seal-
ing and durability.

West System epoxy resins
are formulated to bond with
wood fiber. Hull bottom
(three layers of cross-laid Y-
in. mahogany) and sides (two
layers) are temporarily sta-
{ Ploase turn to poge 30)
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BOATING (Continued from poge 28)

pled in place and then, using a roller, a
thin film of resin is applied. When the
resin cures, it's so clear that a natural
wood finish is achieved by applying a
coat of varnish.

In addition to creating a surface with
a barrier coating as water resistant as
fiberglass, the reissued Chris-Craft is
stronger than the original. So much so
that a number of stringer ribs were
eliminated from the 1930 design and the
hull still easily handles the increased
weight and power of the big OMC/Ford
351 inboard.

According to Smith, who has owned a
reissued wooden runabout for several
years, boats constructed with this tech-
nology are as easy to varnish as waxing
and buffing fiberglass boats,

“If you leave this boat out in the
weather,” says Smith, “all vou have to
dois lightly sand it to make the next coat
stick, and then brush on varnish. You
ean do it in the morning and use it in the
afternoon.

“The trick is to do it when the finish
gets dull. Don't wait until water seeps
into the wood. Then you have to sand
more and take off the hardware. [ keap
my boat in a boat house raised on an

electrie hoist. | buffit, but I haven't had'

to varnish it in four years."”

Out in the sound

A few minutes into my first classic boat
ride, as Smith and [ idle our way
through a busy estuary that leads to
Long Island Sound, 1 begin to discover
the special pleasures of driving a 1930
Chris-Craft.

My first discovery is that the boat has
no hump angle upon aceeleration. When
the throttle is pushed forward on a mod-
ern runabout, a rear-mounted engine
digs a hole in the water and the bow
rises skyward until it drops down on
plane. The long (24-ft.) and narrow (6-ft.
4-in.) Chris-Craft, on the other hand,
with its center-mounted engine, simply
shoots forward with a level attitude,

Also impressive is the boat's flat
gtern, which produces an excellent
wake for waterskiing, and its hard chine
at the waterline, which forces the bow
eurl away from the hull. Equally of note
is the boat’s solid tracking and respon-
siveness in hard turns. Top speed iz a
brisk 43 mph.

Still, I couldn't help noticing that the
1930-era boat's flat bottom bangs the
chop a bit harder than V-shaped hulls
and that the noise is amplified by its
wooden construction. Also, it's some-
what noisy at full throttle ina 2-ft. chop,
at least by modern standards. The en-
gine comes without a muffler (although
it has long copper exhaust tubes exiting
at the transom), and the engine com-
partment is without insulation.

But mufflers and insulation can be

added, and the boat looks and feels
wonderful. It's also an ineredible head-
turner. On our short ride out to the
Sound, it drew dozens of admiring
stares, and, back at the dock, Smith had
to keep a cloth ready to wipe off finger-
prints from passersby who couldn’t re-
sist the temptation to run their hands
over the warmly textured deck and
gleaming hardware,

Rebuilding a legend

Because the engine is mounted in the
middle, it has two large, separated coek-
pits. The roomy main cockpit, which
seats five adults comfortably, is config-
ured with two seats forward and a wide
bench seat aft. The stern cockpit has a
bench seat that accommodates two
adults comfortably or three cozily,

Nearly as impressive as the fine
woodwork, is the 24's period hardware.
Many pieces are cast from the original
molds, The stylish cut water (on the
bow), stern quarter rails and fender
rails are stainless steel. The bow light,
lifting rings, fore and aft cleats, step-
pad frames, gas cap and ventilation
duets are all chrome-plated brass. The
flag poles are solid mahogany.

Sitting at the helm, in a rich, wine-col-
ored leather seat, the driver feels at
onee transported back to the glory days
of radio shows, Packards, Duesen-
bergs, talking pictures and raccoon
coats. The art-nouveau dash panel,
alive with detailed swirls of vines and
grape clusters, surrounds five analog
gauges that give readings for oil, fuel,
voltage, engine temperature and rpm.
Above the panel, an emblem reads:
*Custom Built by Chris-Craft."”

Throttle and shift are integrated into
a single lever on the driver's left. The
large steering wheel, called a banjo
steering wheel, has three, 5-stringarms
and is centered with a polished mahoga-
ny cap. Stowage is found in a roll-top
glovebox at the driver's feet and under
the bench seats.

Craftsmen who build these works of
art (working at the yard that produces
Grand Craft reissued wooden boats) use
produetion techniques that have varied
little in 60 years. As a tribute to the
uniqueness of the 1930 degign, they will
produce only 24 of these models. Price
for this collectible is 75,000 and in-
cludes a custom trailer.

Chris-Craft, once a generic term for
recreational boats, is now emerging
from a briefly turbulent period. OMC
purchased the company last year and
breathed new life into it. The reissued
1930 runabout iz an example of the com-
pany's rejuvenation. 50 1s its exciting
line of new fiberglass designs for 1990, A
great deal of goodwill exists among
boatmen toward reborn Chris-Craft
and many are glad to see it back. ™
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EXCITING NEW LAB TESTS CONFIRM SLICK 50’S BENEFITS!

Save Gas, Save Engine with “POLY”

The following introduces one of the most
fully tested and credentialed gas saving, fric-
tion reducing engine treatments ever to reach
the markat!

The Secret is POLY

"Poly” is short for polytetrafluorcethylene
{TFE}. It 15 tha alipperiest substance known o
man. The 1989 Guiness Book of World
Records (pg. 184) says. “The lowes! coafficiant
of static and dynamic friction of any soiid is 02,
in the case of Folytetrallvoroethylene—aguivalent
o wel ice on ice

A one guart treatment of Slick 50 will bond
slippery “poly” 10 your engine for a minimum
of 50000 miles, Unlike some lemporary pro-
ducts on he market, Slick 50 does not nead (o
be added evary lime you change your oil. By
reducing engine Iriction, Slick 50 increases gas
mileage and horsepower and it reduces wear,
defraying coslly overhauls.

Slick 50's Credentials are
Impressive

“'Slick 50 does reduce engine heal and
ordinary wear, and our Informal tests indi-
cated that it will improve gas mileage by
about two or three miles per gallon . . . Slick
50 does exacily what Petrolon claims it
does."” Consumer Digest (Mar/Apr 1882, p. 35)

In 19688, the premiere engine and lubricant
testing lab in the U.S. tested Slick 50. This
EPA recognized lab conducted a strictly can-
tredled expariment using industry standard
ASTM proceduras. Results showed Slick 50,
gompared (o a standard reference o, reduces
enging waar by more than 50%. Be cautious
of those Poly treatmants that cannot back up
their claims with such solid avidence.

In a fuel usage lest conducted by this same
prestigious Iab, results showed that Slick 50
{compared 1o a standard reference oil &l 150%)
reduced fuel consumption in the test engine by
7.09% at an oil iemperature of 225° and 7.85%
at 275 Once warmed up, most cars operate
within the range of 225% 1o 275"

Especially interesting is the fact that fual
usaga with just the relerence oil increased (see
graph) as tha oil got hotter ihan 225 This is due
o the well known fact that oil gets thinner al
higher temperatures, causing increased friction
{and wear) in your angine. However with Slick
50, fusl usage actually decreased, showing
that Siick 50 produces lis greatest friction
reducing benefits at higher lemperatures,
which Is exactly when your engine needs it
the most.

As with any lab tesi, these resulis may nod
iransiate exactly the same percentagewise for
evary engine under avery type of driving condi-
tian in the “real world.” However, the conclusion
for these test casas is chearly that Slick 50 does
reduce engineg wear and does increase gas
mileage

o T
@ +2 0.00 Referance Oil
o +0.43
-2 -1.49 -0.23

-7.08 ~-7.85

Stick 50 Engine Treatmant

S changsa in

{va. relerence oll al 1
I
m

L
150° 225° 275"
Oil gallery tlemperature. °F
The Federal Aviation Administration has

fully accepted a similar product—=Siick 50
Aircralt Treatment (FAR. #33.48).

5‘.
My,

DURALT pof culale. Up to 90% of engine wear can ba

TUY, a prestigious German testing

laboratory, lesied Shick 50 and found substantial
increases in both gas mileage and horsapower,
The Space Shuttle Columbia uses the
chemical "Poly” in its gears and bearings
because it is tha only chemical lubricant whach
can withstand the heat and corrosive elements
ol space.
The Cranfield Institute, known worldwide
for its work in tribobogy (the study of friction), con-
cluded a five-year study on Slick 50 in 1989
Rasults showed Slick 50 does indeed coal
metal surfaces, dramatically reducing friction
and extending the life of metal.

Perhaps the most dramatic of all is the tor-
ture test seen by thousands of viewers on
MBC TV station KPRC. A Lincoln Town Car was
treated with Slick 50, During the broadcast, the
oil was drained and the car was driven without
the gil plug for about 30 minules. The waler
temperalure never mose and the engine sus-
tained no apparent damage.

it's Easy to Treat Your Engine
Change oil and filier and substilute one quart
ol Slick 50 for the last quart of oil, (Add two
quarts for engines with ol capacities of seven
quaris or more.) Slick 50 is axcallent for turbo-
charged engines, aluminum block engines and
rotary engines

Slick 50 will work with all petroleumn based ods
and synthetics compatible with patroleum basew
oils.

What are the Benefits of Slick 507

By reducing friction, Slick 50 does all of the
foflowing:

1. Increasa gas mileage

2. Increase horsepower (small economy cars
and large AV's really need this)

3. Reduce operating temperatures, thus
increasing the lubrication and life of the oil
and angine

4. Minimiza or aliminate costly overhauls by
drastically reducing engine wear

5. Easier starting (imporiant in cobd weather)

6. Since lubricating lead is being removed from
gas, and unisadad gas is poor in lubricating
qualities, this extra lubrication of Stick 50 on
valve systems and guides & a real bonus.

7. Slick 50 eliminales the *'lubrication starva-
tion'* that all cars experience whan you lirst

start them, before the oil has a chance to gir-

= cgaused by this starvation. You receive all
these banalits for less than the cost of two
tanks of gas (539.95).

Will Slick 50 Harm my Engine or
Affect my Warranty?

Mo! The base oil for Siick 50 mests, or
exceads, avery manufaciurer's engine warranty
raquiremants and carries an AP sarvice
classification 5G-CD.

More Slick 50 products are avallable. A
FREE catalog sent on reguesl.

DOUBLE GUARANTEE!

Guaranteed lowes! price and guar-
antesd satisfaction. If at the time of
purchase you have seen Slick 50
adverlised in a current magazine al a
lower price, we will beat that price by
$2.00 a quart and you will still get your
free DURALT FC. I you are nol
satisfied with our Slick 50, within 4
moanths, send us a nole and proof of
purchasa for a full refund of purchase
price. This makas trying Stick 50 RISK
FREE to you. We have bean in
business for 10 years and inlend o
kaep our customers happy.

Free DURALT FC sent with each order. Free
shipping with orders of 2 or more.

DEALERSHIPS AVAILABLE.

For purchase or further free information call
toll-free 1-800-525-8624, ext. 2 (in California
1-800-233-9559) or send 1o, Progreasive
Energy Corporation, 255 South Bant Avenus,
#B82, Dept. PM290, San Marcos, California
920689,

Yes, | want to improve my car's parformance
and save my engine—rush me risk free:

_! One Slick 50 with FREE Duralt al $39.85

+ %4.00 shipping and handling.
Calil, ressdenis add 7.25% Sales Tax

| Give ma fras shipping and handling for my
order of 2 or more at $39.95 each,

“'check [ 1cop. |l visaMasterGard
Card # __
Exp. Date ey
MName

Address

|Gave piree? aopiesd M poasils |or LIPS m.'hu'm_

Gy —_ State __ _Ip____ _ _

- —
===PEC
255 South Bent Ave., #82, Depl. PM290
San Marcos, CA 92069
CALL MOW TOLL FREE 1-800-525-8624
IN CALIFORNIA, TOLL FREE 1-800-233-9559
1260 Progressswe Ensngy Corp




IMPORTS

BY BILL HARTFORD, Managing Editor

Tons Of Fun For 91

OW THAT you're out

from behind the eight-
ball and writing "80 on your
checks, along comes "91. A
number of next year's models
are well down the pike and
about to nose into your new-
car dreams. The real driver's
cars with little or no back
seat are leading the pack.
Dealers are already taking
properly dated checks as de-
posits from first-on-the-
block buyers who have seen
these cars only asimages ona
page in a magazine.

Toyota MR2

The two views above show
Toyota's redo on the Mister
Two. The designers took a
spatula to the shape and left
the folds and wrinkles of the
first-generation mid-engine
midget for posterity. The
slippery bodywork now
stretches 164.2 in. overall,
almost 9 in. longer than the
'89 version (there was no

'90 model-year MR2).

Width is also up, an inch-

plus to 66,7 in, A 8-in.-longer
wheelbase puts the "91 ME2's
stance at 94.5 in. The layout
is still the same, with the en-

32

gine breathing down your
neck. But the power to the
rear wheels now comes from
Toyota's 2-liter, 16-valve
Four (as used in the Celica
All-Trac), With twin-entry,
interconled turbo, the wild,
dual-exhaust 225-hp MR2isa
140-mph roadburner. The
mild version—no turbo and
no rear spoiler—is 165 hp.
We'll have a complete drive
report soon, after we've
experienced the new MR2
firsthand.

Mitsubishi
3000GT
Based on advance word from

Mitsubishi about its Starion
replacement, we figure that

a track test drive of about a
mile will be all the convineing
we need that the 3000GT has
left a lot of competition be-
hind. The first 5 seconds in
this supercar will see 60
mph coming up, with all four
tires—245/45VR-17 ultra-
high-performance radials
—taking bites on the road.
The 2+2 is powered by a
quad-cam, 24-valve, twin in-
tercooled turbo, 3-liter V&
that will bring up a 160-mph
top gpeed if you don't back off
at the quarter-mile mark. To
inerease hp when you want

it, there's a wvariable-
backpressure exhaust sys-
tem. But the 280-hp GT
won't be all brute: 4-wheel
steering, 4-wheel vented
dizes with ABS, limited-slip
differential, electronically
controlled variable-damped
suspension and interior ap-
pointments and power con-
trols worthy of a luxury car
will make it a very refined
sport coupe indeed. The
3000GT rides on a 97.2-in.
wheelbase, with a length
overall of 180 in.

Until you see the 3000GT
in showrooms this fall and
the MR2 this spring, hang
onto this page. ™
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SCIENCE

BY ABE DANE, Science/Technology Editor

THE OZONE HOLE RETURNS

hole. It's back, it's bad, and
it’s our fault. Data beamed
from the Total Ozone Map-
ping Spectrometer aboard
NASA's Nimbus 7 satellite
late last year shows that af-
ter vanishing in 1988, the gi-
ant atmospherie bald spot at
the bottom of the world has
reappeared. The finding
clinches the argument that
the hole, and ozone depletion
generally, are caused by
man's release of chlorefluoro-
carbons (CFCs),

The atom that actually
does most of the dirty work is
chlorine. Broken off from
CFCs by ultraviolet light in
the stratosphere, it drifts
down and grabs oxygen at-
oms away from the ozone (Og)
maolecules below. The result

cules,

Containing both chlorine
from CFC and oxygen from
dismembered ozone mole-
cules, chlorine monoxide is
the smoking gun that incrim-
inates CFC, The link had
long been suspected. But the
ozone hole has given scien-
tists a chance to tie the ah-
sence of ozone and the pres-
ence of chlorine monoxide
together into a damning case
against CFC.

Now what?

With the basic scientific
questions about as settled as
they're going to get, we
move to the murkier realm of
politics. The Montreal Proto-
cols have been signed by the
developed nations responsi-

:
=
2
iA
Ozone Hole: What It Means bis ok thie geest belll of OF O
production. That means we'll
HE VERDICT isin on | is 2-atom oxygen molecules | all have to eut our production
the Antarctic ozone | and chlorine monoxide mole- | of most CFCs by 50 percent

by 1998. It's an impressive
example of international co-
operation.

But China, India and less-
developed nations account-
ing for most of the world’s
population haven't signed,
And they're not likely to ei-
ther. The reason is simply
that while we're talking
about taking steps like recy-
cling the freon in our car air
conditioners, they're still
waorried about getting refrig-
erators to prevent food spoil-
age, and so are unlikely to
volunteer any cuts. Unless
some sort of economic aid
program can be devised, ora
technology developed that
substitutes cheaply for
CFCs, nations outside the
Montreal Protocol have the

MNASA graphic show this year's
azone hole covers about 5
percent of the atmasphere.
One thowsand Dobson units
equal a centimeter thickness of
oczone at sea-level pressure.
|Missing data account for large
white area in 1988.)

potential to clobber the ozone
layer all by themselves,

The greenhouse
connection

The problem in containing
CF'Cs goes beyond increased
rates of skin cancer from UV
radiation, however. [ spoke
to Nick Sundt, an analyst at
Congress's Office of Technaol-
ogy Assessment who has
been following ozone deple-
tion since the mid-"T0s. He
emphasizes a connection sel-
dom discussed in the press
between the thinning ozone
layer and our other big at-
mospheric worry—global
warming. Although the pri-
mary greenhouse gas blamed
for the warming is COy,
CFCs are highly efficient
greenhouse gases them-
selves, and may aceount for
as much as 25 percent of glob-
al warming.

Dzone depletion and the
greenhouse effect interact
in other ways as well. For
example, the increased
amounts of UV radiation
passing through an ozone-
poor atmosphere damage
vegetation. Plants constitute
a huge reservoir of carbon,
which if released, could raize
atmospheric COy levels and
accelerate the greenhouse
effect,

Although global warming
iz now an area of more wide-
open scientific debate than
ozone depletion, Sundt sees
them as two interconnected
symptoms rooted in the same
disease. That may sound om-
inous, but it also means that
whatever we do Lo cure one
problem will also help with
the other. ™

POPULAR MECHANICS ® FEBRUARY 1990

15



PR LLISTRATION B ADOLPH E. BROTMAN

BY DAVID ELIAS

HOME FINANCE
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OME improvement is

defined as anything
that adds value to your home
or appreciably prolongs its
life. Lumped together under
this heading are things like
interior or exterior refur-
bishing, the addition of 2 new
heating plant, remodeling a
kitechen or bathroom or even
adding a swimming pool. All
of these things will add value
to your home.

Value, however, does not
automatically translate into
marketability. In other
waords, what you put in might
not necessarily come out
should you decide to sell your
home. If you're not intending
tosellin the near future, then
the choice of which improve-
ment to do is simple. Do the
one you most want to do, the
one that will be Lthe most use-

ful and enjoyable for your

Remodeling Returns

family. However, if you are
intending to sell, or if for
some other reason you want
to see your home improve-
ment investment directly
translate into what you can
get for your property, then
the choice you make can help,
or, in Rome Cases, EVen seri-
ously hurt the bottom line of
what you get out of your
house.

Remodeling binge

According to a survey con-
ducted for Professional
Builder magazine, home-
owners are about to goon a
home-remodeling binge in
the 1990s, with home im-
provement expenditures ex-
pected to top $114.4 billion in
1990. The survey also pre-
dicts that “at some point in
the 1990s, people will spend
more money annually to re-

model homes than to build
new ones.” It is estimated
that homeowners who are 30
to 48 years old will spend an
average of about $13,500 on
remodeling in 1990. Younger
homeowners will spend
about $7000 and older home-
awners, $9700.

An important factor in
your remodeling decisions is
how long you plan to stay in
your present house. As arule
of thumb, the longer you
stay, the greater your profit
will be

If you plan to move in the
next three or four years, a
minor renovation may prove
to be more cost effective than
a major one. So instead of
spending $20,000 to totally
redo a kitchen, spend $5000
to upgrade. Refinish rather
than replace,

If you have no plans to
move in the immediate fu-
ture, a new kitchen will prob-

ably be worth the expense,

Deciding on the right home
improvement is not the only
decision involved in the ulti-
mate profitability of a proj-
ect. You've also got to figure
out the best way to pay for it
(68 percent of those surveyed
by Professional Builder ex-
pected to pay cash), and de-
cide whether you'll do the
work yourself or contract it
out (75 percent of all home
improvement work involves
a professional), and then,
find the right contractor.

Tax deductability
Another benefit to making
capital improvements is that
the cost is deduetible on your
income tax in the year you
sell the house,

A capital improvement is
defined as one that adds to
the value of the house, appre-
ciably prolongs its life or
adapts it to a new use. Added
to your purchase price, these
expenses will help determine
the profit you will be taxed on
when you sell,

Your property tax can also
be affected by the improve-
ments you make. According
to Steve Carlson, author of
“Your Low-Tax Dream
House: A New Approach To
Slashing The Cost Of Home
Ownership,” exterior fea-
tures tend to increase the as-
sessment more than do
interior features.

Built-in appliances are
taxed, but freestanding ap-
pliances are not. Carpets are
taxed, but rugs are not,
among many other items of
interest to the homeowner.

Maintenance

Be careful not to confuse im-
provements with basic main-
tenance, which ineludes
interior and exterior paint-
ing, patching leaks, cleaning
gutters and replastering.
While these things do not add
value to your house, a clean,
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well-kept house is easier to sell. Real-
tors estimate that 95 percent of prospec-
tive home buyers don't bother to go
inside of a house that doesn't have curb
appeal—a generally attractive, well-
maintained exterior, which includes the

In general, the higher the quality of
the materials and workmanship, the
higher your return will be. Although ex-
act figures differ somewhat from house
to house, neighborhood to neighbor-
hood and region to region, there are def-
inite cost-to-value relationships.

Good returns

According to Remodeling, a respected
trade journal, the most profitable im-
provement you can make is kitchen re-
modeling. On a national average, major
kitchen remodeling will return 88 per-
cent of your dollars invested within the
first year. Minor kitchen remodeling
will return 84 percent.

The strength of both these projects is
based on the commonly held belief that
the kitchen is the room that sells a
house. These days, a kitchen is more
than a place just to prepare food. It's of-
ten the family gathering place for meals
and conversation, as well as the focal
point for casual entertaining.

(You'll want to see our April 1990 is-
sue and its complete “Kitchen Remodel-
ing Guide” if you're contemplating
doing any kitchen renovating in the near
future. )

The addition of a second, full bath is
also an excellent investment, returning
85 percent of your money. Anyone liv-
ing with at least one other person can
see why! Remodeling an existing bath-
room will yield an average of 73 pereent
within a year.

A newer trend in home improve-
ments is the combining of two bedrooms
and a bathroom to create a master suite.
This project will return an average of 79
percent, but, the Remodeling report
cautions, don't leave yourself with less
than three bedrooms.

Some other cost-to-value ratio esti-
mates that you should keep in mind in-
clude adding a sun room (61 percent
return), insulated siding (T4 percent),
new windows (57 percent), replacing
doors (42 percent), adding a deck (67
percent), the addition of a family room
with a zero-clearance metal fireplace (T8
percent) and the addition of a family
room with two ventilating, insulated,
glass skylights (76 percent).

Bad returns

Swimming pools, tennis courts, fitness
rooms and other luxury projects are not
generally recommended as invest-
ments, unless your house is in Bel Air,
This is known as overimproving, spend-
ing more on & home improvement than
you can ever hope to see returned. [m-
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provements should not only fit your
house, but the houses around it, as peo-
ple shopping for $150,000 houses don't
shop in $100,000 neighborhoods, Make
gure the current market value of your
house, plus any planned renovations,
doesn't exceed the value of the better
homes in your area by more than 20
percent.

Get in toueh with a local real estate
agent, and ask to see, or be sent, a mar-
ket analysis report. This will tell you ex-
actly what's selling, and for how much,
in your local real estate market. This
service is free, nonbinding and of bene-
fit to both you and the agent,

cial iInvestment.

isfaction as well,

Onee set on a project, you must decide
whether you are going to do it yourself
or hire a professional. Naturally, the
more work you can do yourself, the
more you'll save on labor costs and the
better the return will be on your finan-

If you don't have the tools or the
know-how, then you'll have to hire
someone to do the work for you. Of
course, we at POPULAR MECHANICS
hope you'll be doing as much of the work
as possible, not only to get a good return
on your investment, in the form of sweat
equity in your home, but in personal sat-
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hemaorrhoids makes you feel you might need
surgery, the very first thing you should do is see
a doctor. Most likely, your doctor will tell you
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PORTLAND STONVE 0O PHOTD

ANY OLID:-house re-
storers stop their res-
toration efforts when they
reach the kitchen. They just
don't want to sacrifice the con-

veniences of today for the sake
of authenticity.
As faras modern appli &

go, like refrigerators and dish-
washers, there's not much you
ean do to get a period look
short, of disguising them with
wood panels. The stove, how-
ever, is a different stary.
Restored antique kitchen
stoves are sturdy appliances
that work remarkably well.
One of these old beauties is

Contributing Editor Bob Vila
hosted public television’s “This
OHd House" for 10 vears.

OLD HOUSE
RESTORATION

BY BOB VILA, Contributing Editor

i
Antique Kitchen Stoves

sure to become the focal point
of your room and, together
with the right combination of
period features, will give your
kitchen the unmistakable feel
of years past.

Wood and

coal r

Some of you may remember
the glowing cast-iron range
that warmed your grand-
mother's kitchen, Many of
these old stoves had six top
burners over a wood- or coal-
powered oven, with an open
high shelf or warming oven
overhead. Often, a hot-water
reservoir sat on the righthand
side, keeping warm water
handy for dish washing and
other tasks,

The dual functions these
stoves served in years past
—hboth to cook food and help
heat the home—were again
realized by conscientious re-
storers in the energy crunch-
ing "T0s. Reproductions of
these relics, made from the
same molds and patterns used
80 years ago, became popular,

Although yvou ean still find
some restoration shops will-
ing to make a new reprodue-
tion wood or coal range from
old patterns they own, it's
usually cheaper to buy a re-
stored original. The reprodue-
tion models require that each
piece be individually cast by a
foundry and then ground pre-
cisely so everything fits to-
pether tightly, Of course, in a
restored stove all this work

was done when the stove was |

built and, generally, all that's
required is less expensive,
superficial work.

Since the firebox setup var-
ies from stove to stove, the
first thing you need to know
before buying one is what
your primary source of fuel
will be. This is largely depen-
dent on your location and
what is abundant there.

A wood-burning firebox is
usually longer than one that is
used for coal. There may bean
extension on the back of the
stove allowing pieces as long
as 22 in. to be burned. The lin-
ing of the firebox is generally a
thin, Yi-in. cast iron.

Since coal burns hotter than
wood, a thick lining of fireclay
{usually at least 1 to 1% in.
thick) is necessary in the fire-
box. Because of this, the fire-
box is smaller, generally
around 14 to 15 in. Since coal
needs more air to accommo-
date its needs, the gratesona
stove using this fuel are set
wider apart than those on a
wood-burning stove.

If vou think you'll be burn-
ing a blend of both fuels, it's
best to choose a coal-burning
setup. Use small pieces of
wood that easily fit in the fire-
box and be aware that, be-
cause of the wide spacing of
the grates, the wood will burn
fast. Adding a summer wood
grate or wood plate—a heavy
cast-iron perforated plate that
lies on top of the coal grates
—will help reduce air infiltra-
tion and allow the wood to
burn longer. Don't attempt to
burn coalin a firebox set up for
wood. The Vi-in. cast-iron lin-
er will burn out quickly.

Although the warmth these
stoves generate is a welcome
addition in the cold winter
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maonths, no one wants to heat the kitehen
unnecessarily in the summertime. Thus,
the 2-season stove or gas side car was
born. Often replacing the water reservoir
or shelf on the side of the stove, a gas side
attachment usually consists of three or
four burners, an oven and a broiler, Con-
sidered a retrofit item years ago, a gas
side car makes cooking on a coal- or wood-
burning cookstove a more comfortable
chore in the warm months,

A proper restoration of a cookstove
ghould invalve breaking down the entire
appliance and rebuilding it again. All
black iron parts are sandblasted, and
enamel parts are washed. Any cracked
pieces are welded, and those that are
missing or badly broken are replaced. Af-
ter everything is inspected and cleaned,
it's put back together again. The anly
maintenance that's usually required—
aside from the periodie eleaning of scot
from the oven and flues—is replacement
of the firebox liner and grates when they
start to crack and bulge,

Gas stoves

Early gas stoves were low-legged,
square, boxy-type ranges. But the mid-
teens saw the advent of the cabinet
range, the vintage pas stoves in demand
today. Commonly constructed of rust-re-
sistant or aluminum-coated sheet metal
and cast iron, the finish was often baked
enamel. Generally, these stoves sported
four or five burners with a stacked oven
and broiler to the side. A curved warming
oven was sometimes overhead.

Perhaps the most sought-after re-
stored range today is the combination gas
and coal- or wood-burning stove. Not as
wide as a wood or coal range with a gas
gide car, these combination stoves often
had an elevated gas oven and broiler
above the standard wood, coal or gas
burners and oven.

A good restoration shop will complete-
ly dismantle the stove and reinsulate it.
The plumbing is resealed and the gas
valves are rebuilt with automatic pilots.
Thermocouples are added to the oven,
and all gas manifolds are dismantled, The
pipes are cleaned and threads resealed

Source List

Following 12 u list of some of the leading restor-
era/dealers of antique stoves:
B Barmatable Stove Shop, Route 148, P.O. Box
472, Weat Barnstable, MA 02665 { Brochure: §13
B Bryant Stove Werke, Inc., P.0O. Box 2048,
Rich Rd., Thomedike, ME (4956
B Erickson’s Antique Stoves, Inc., 2 Taylor St
P.0. Box 2275, Littheton, MA 01460
B Good Time Stove Co., Route 112, P.0O. Box
34, Goshen, MA 0108520506
B Harrington's Appliance, 2926 Upas 5t., San
Diiego, CA 92104
B Macy"s Toxs Stove Works, 5515 Almeda Rd.,
Houston, TX TT004
B Portland Stove Co., P.O. Box 37, Fickett Bd.,
M. Pownal, ME (4065 { Literature: §2)
B Stanley Iron Works, Ine., 8 Taylor St.,
Mashua, NH 08060
B Wendall's Wood Stoves, 10064 Inks Dr., Tuol-

umne, CA S537T0
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with joint compound. In addition, each
gas cock must be taken apart and meticu-
lously cleaned, reassembled and greased.

Prices on restored gas ranges vary.
The low for a small, apartment-type ap-
pliance with three burners on top and a
little oven underneath is about $1000. An
ornate top-of-the-line, 6-burner, double-
oven stove, the kind commonly found in a
large Victorian home, can run as much as
$3600. You can usually buy a restored
long-legged, 4-burner Glenwood with an
oven, broiler and a curved overhead
warming oven for between $1500 and
$2500. Combination stoves are usually
the most expensive and generally aver-

age between 33500 and $4500 restored.,

Like the wood- and coal-burning
stoves, not much is likely to go wrong
with a properly restored antique gas
stove. After years and years of use, the
most common maintenance needed is a
regreasing of the gas cocks,

Although there are only a handful of
antigue stove restoration specialists (see
supplier list), most of them will ship their
stock nationwide. These places are also a
good source for parts. Gas valves, porce-
lain handles and burners are commaonly
sought for gas stoves, while new grates,
linings and ash pans are indemand for the
wood- and eoal-burning ranges, ™
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Finally Somebody
With All The Answers.

Why is the sky blue? How much does Isaac
Asimov weigh? Why won't my Macintosh
talk to my laser printer? How do you fold
fitted sheets? How's the weather up there?
Who put the bop in the bop-sh-bop-sh-bop?
Where can [ find the best steak in Chicago?
How much is that doggy in the window?
How is OS/2 going to aftect me? Which
hard drive is best for me? Will you marry me?

When you join CompuServe, your include everything from special interest 50 become 2 member of Compu-
computer becomes a communications forums o electronic mail and fax ser- Serve. Because let’s face it, 500,000 heads
link between you and over 500,000 vices. They let you ask questions (our are better than one. Any questions?
CompuServe members. That's more forums, for instance, can sometimes To join CompuSerwve, see your com-
than a half million different jobs, skills, solve hardware and software problems  puter dealer. To order direct or for more
experiences, interests, senses of humor, faster than the manufacturers can), give  information, call 800 848-8199.
hobbies, and interesting peccadillos. answers, and make just about any kind

The possibilities are endless. Because  of contact you want. (It's true. We've Co use
CompuServe’s communications services  already had several online marriages.) mp Ne



N LAST month's column,

the SharpVision LCD pro-
jection television took center
stage. Despite its high price,
it probably was a fitting way
to kick off our electronics
coverage for the 1990s: This
breadbox-size electronics
component that casts a 100-in,
TV picture is a harbinger of
things to come in the last dec-
ade of the 20th century.

Since writing that eolumn,
I've been to the Japan Elee-
tronics Show, to get an eyeful
of the new technology that will
be appearing in consumer
products in the near-and-not-
so-distant future. Among
those products was yet anoth-
er LCD projection TV, from
JVC and Seiko-Epson, that
ups the ante in that eategory
only a month after we report-
ed on Sharp's breakthrough.
Let that be a lesson for the
"90s: Improvement will follow
fast on the heels of innovation.

We'll deseribe the JVC/
Epeon TV in detail later dur-
ing this report on the Japan
Electronics Show. First,
some general observations.

Experimental high-defini-
tion TV broadeasts have eom-
menced inJapan, and the so-
called HiVision widesereen

New And Novel For The '90s

programs are transmitted by
satellite for an hour each day.
EDTV (Enhanced Definition
Televigion), called ClearVi-
sion in Japan, is already up
and running. This offers
sharper horizontal and verti-
cal resolution, and better color
than current NTSC broad-
casts. Much of the magic is in
the studio production equip-
ment and especially, the
broadcast cameras. Because
the latter are in short supply,
EDTYV broadeasting is limited
to about 5 hours a day—most-
ly live programming such as
sports, where the improved
image quality is most evident,

Nonetheless, EDTV re-
ceivers are available for sale,
along with so-called ghostbus-
ter tuners that are almost
as hot as the movie series
whence they derive their
name, Part of the ClearVision
broadeast includes a synchro-
nization signal that permits
the TV's tuner to filter out
those annoying multipath
ghosts. In the demonstrations
I saw, the difference was like
night and day. Still, as excit-
ing as ghostbusters were, if
you had to describe the Japan
Electronies Show in a word, it
would be LCD.

ELECTRONICS

BY STEPHEN A. BOOTH, Electronics Editor

Color liquid-erystal dis-
plays were everywhere—in
portable TV, personal video,
front- and rear-projection
TV, even laptop computers.
On the computer front, CD-
ROM made a welcome move
to the home PC from the in-
dustrial arena, and Sharp's
Wizard portable electronie
notebook attracted new com-
petition in the pocket-smarts
category, from NEC and Ca-
gio. As for Digital Audio Tape,
things were quiet—too quiet.

What follows is a category
by category report of new
products and future proto-
types displayed at the Osaka
show. Currency conversion is
done at the then-prevailing
rate of 140 yen to the dollar.

LCD Television

Sorry, folks, The flat, wall-
hanging, big-screen TV re-
mains in the future. But LCD
in Osaka came big and small.
In the big department, JVC
and Seiko-Epson introduced
their jointly developed LCD
front-projection TV. The pro-
jectors, priced at $T000 under
the JVC and Epson brands,
use three LCD panels of
210,000 pixels each to display
a 3b- to 120-in. picture.
(Sharp's XV-100, reported
last month, uses three panels

Projection television by
JVC uses three LCD panels
to create a 35- to 120-n.

diagonal image.

of about 85,000 pixels
each, [ts blue-white met-
al halide lamp is close to
the color temperature of
a TV tube, and can be
replaced only by fac-
tory-authorized serviee
personnel. The JVC/Ep-
son unit has a user-re-
placeable halogen lamp
whose color temperature is
closer to that of a movie-the-
ater projector. )

The resolution of the
JVC/Epson projector is an
amazingly good 350 lines hori-
gontally, 440 vertieally, and
the machines can display a
Vistavision-type widescreen
picture when outfitted withan
optional anamorphic lens (the
movie, prerecorded or cam-
corder-made, would have to
be shot with the same lens).
Three 12-watt audio amps are
built-in for the supplied Dolby
ProLogie surround-sound
gyatem.

Also in LCD projection,
Panasonic showed a 31-in.
rear-projection model for
ClearVision reception. By us-
ing dichroic mirrors and red-
green-blue LCD panels,
cabinet depth is kept to 18in.

Elsewhere, there was in-
creased attention to color
LCD portable TVs. Sharp
ghowed a remarkably erisp 6
in. prototype. Epson fielded a
good-locking lineup of 2.5- to
5-in. models, some cleverly
mounted in viewing racks
with outboard minispeakers.
Toshiba's 4-in. Clamshell
($407) made its debut, while
Hitachi's 5-in. C5-LCZ ($641)
boasts a feature that lets you
zoom in on 4 4x enlargement of
the center of the screen.

Personal Video

Sony's Video Walkman, the
color LCD/8mm VCR combo,
{ Plaase turn to page 42)
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ELECTRONICS (Cretimaed from page i 1)

now has strolling companions from Sanyo
and Funai.

Sanyo calls its entry to personal video
the AV Burger (3986), which is due to its
elamshell-folding design. The 2-pounder
incorporates a 3.3-in, LCD color display
and an 8mm VCR, including VHF/UHF
tuner. Funai's Video Note 8, an unpriced
prototype that could appear in the U.S.
under other brand names, ups the video
display to4 in,

In the VHS format, JVC has put a
Spring 1990 launch date (but no pricing)
on its Concept C modular system. Under
this scheme, a miniaturized Super VHS-
C deck hooks up to a 3.3-in. LCD sereen,
a mini-videocamera and other compo-
nents. Meanwhile, Panasonic is bringing
personal video to the boardroom with its
Laptop—a briefease-styled transport-
able that combines a 5-in. LCD and full-
size VHS HiFi deck with tuner (§1271).

Panasonic also showed a prototype line
called Sports A/V Gear, that includes a
tiny marine housing outfitted with video
camera, miniature VHS-C recorder, 3.3-
in. color LCD viewfinder and underwater
lights. Speaking of VHS-C, both JVCand
Hitachi showed working models of
tray-loading VORs that accept the stand-
ard-size and the smaller VHS-C videocas-
gette, Tentative introduction: Spring
of 1990,

42

Computers

Where would laptop computers be with-
out LCD? Soon, they'll be coming with
color displays.

Mitsubishi showed one color model and
Epson showed two. In monochrome
LCD, Casio demonstrated an extremely
fine-pitched display, called Fine LCD, for
graphies on laptops and writing-phones.

Laptops continue to shrink. Epson's
Note Executive weighs in at 4.5 pounds
and is just 1 in. thick. NEC, whose Ultra-
light started the slim-and-trim trend,
now is pushing CD-ROM for PCs. The
company's [BM PC-compatible PC-
BR0IMC Model 2 ($1421) packages a CD-
ROM dizk drive in the same chassis with
two 1-MB 5.25-in. floppy drives, (In the
1.5., Vendex/Headstart has announced
two personal computers with CD-ROM
drives and a library of free disks.)

Neat And New

At the Japan Electronics Show, Sony
demonstrated a personal word processor
that uses 2-in. floppies—the same type
used in the company’s Mavica still-video
camera. Not surprisingly, the word pro-
cessor can upload Mavica still-video im-
ages for conversion to graphic printouts,
Sharp is using the name Pin ($149) fora
jewelry-like line of personal cassette
players no larger than a cassette box.

They're made from a superstrong, super

lightweight, metal-impregnated polycar-
bonate, and powered by a tiny recharge-
able battery. The company also is fielding
a Super VHS-C camcorder with 16x zoom
leng and eolor LCD viewfinder,

Fuji and Toshiba have decided to offer
their jointly developed digital IC card
still-video camera to professionals. A full
system goes for about $28,000. Pana-
sonie, meanwhile, introduced a VCR
geared to movie renters, The NV-F500
($643) has a “rental” circuit to remove
noise from deteriorated tapes and en-
hance the presentation overall. This in-
cludes sound quality, through the use of a
bass-boost cireuit to simulate theater
gound systems.

Hands-On

One of the annoying things about cordless
telephones has always been the neces-
sary antenna, Ifit's not poking into some-
thing and getting bent, it's certainly
threatening as a potential safety-hazard.

Cobra Electronics has eliminated both
shorteomings with its Intenna line of
cordless phones—which eliminate the
usual mast aerial. Instead, these phones
use a metal plate antenna implanted at
the earpiece-end of the handset.

After using a Cobra Intenna phone un-
der all sorts of conditions, I'm convinced
that its performance isn't comprised by
the lack of a mast. Reception isstrong and
the signal clear, with one proviso. You
have to resist the impulse to cradle the
phone between your shoulder and ear,
cup your hand over the top of the hand-
set, or cover the upper portion of the
walkie-talkie in any way.

With a little practice, you'll get used to
it, and the effort is worthwhile consider-
ing the elimination of the nuisance,

Late News

Philips, codeveloper of the compact
dise, says it has improved the CD-I (In-
teractive) format by adding the eapability
for 70 minutes of full-motion video on the
4,75-in. dise. Interactive CDs, for educa-
tion and entertainment, may debut later
this year, .

Cobra's Intenna cordiess phones use an In-
temal antenna instead of usual mast type.
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DETROIT
SPY REPORT

BY JIM DUNNE, Detroit Editor

Heating Up The ZR-1

LTHOUGH THE Cor-
[ vette ZR-1 is the hot-
| test production car built in
Ameriea, it's not hot enough
tosuit Chevy, and more mus-
cle may be on the way for the
1991 model year.

The development mule
ghown here is distinguizhed
from the current ZR-1 by
two small NACA ducts in the
hood. Besides helping to dis-
tinguish the ZR-1 from regu-

nothing else, the ducts will
give the ZR-1 a distinctive

‘ front face. Chevrolet has
been criticized by some Cor-

| vette enthusiastis for not
making the front of the super

| Vette recognizably different
from the regular, cast-iron-
engined car.

‘ Chevy engineers expect
the ducting to help the ZR-
1's 5.7-liter 32-valve dohe
aluminum V8 achieve the

| original design goal of 400 hp.
The LT-5 V&is currently rat-

| edat380hp.

Whether the increased
horsepower goal is achieved
or not, you'll probably see
ducted ZR-1s on the road as

| early as midsummer.

' Swinging Doors

| Nomajor styling changes are

lar Corvettes, the ducts are ¢
intended to help reduce un-g

derhood temperatures and ®
improve engine breathing. If

scheduled for the overall
| Corvette lineup before the
| 1996 model year. But by 1992
the designers are likely toin-
troduce a dramatic change in
the way yvou get in and out of
the car.
The plan is to replace the
Corvette's conventional door

design with a door that is

Park Avenue's smoother,
aero lines have a Cy rating of
0.31, and Buick marketing
executives expect exception-
al operating guiet.

The new car is also bigger
than the current Park Ave-
nue—S in. longer, with an in-
terior volume increase of 4.8
cu. ft.

Powertrain improvements
include a new electronically

| Park Avenue brings aero shape and 0.3 1 € to Bulck lineup for ‘91,

hinged to swing upward, like
| the Lamborghini Countach,
With this design, when the
door is completely open, its
bottom edge would then be
vertical.
| Chevy favors the scissor-
type door over a true gull-
wing design due to the high
cost and eomplexity of the
latter,

1991 Buick

One of the production car
stars of the 1990 Detroit
Auto Show is the new Buick
Park Avenue, which will ap-
pear in Buick showrooms this
year as a "91 model.
Developed from Buick's
Essence concept car, the

controlled 4-speed automatic
transaxle that coordinates
ghift control with the car's
engine management comput-
er to make shifts all but im-
perceptible.

Buick plans to offer the car
in two trim levels, the basic
Park Avenue and the Park

Chevy Corvette spotters will
know the 1991 ZR-1 by the twin
NACA airscoops in the hood.

Avenue Ultra, which re-
places the current Electra
nameplate.

It's Thickening
After a decade of thinner
and thinner window glass,
pome manufacturers, par-
ticularly those building
luxury cars, are getting

ready to increase thickness

| again,

Reducing window glass
thickness was an important
part of the ongoing effort to
reduce the overall vehicle
weight, which translated
into more improved fuel
EConomy.

However, the thinner

| glass didn’t do nearly as good

a job of insulating vehicle oc-
cupants from wind and gen-
eral road noise.

Mercedes leads the return
to thicker glass for 1990 with
its 300-class cars. The win-
dow thickness of the 1980

{ 300-class range is 4 mm, com-

pared to 3 mm last yvear, an

® increase of 33 percent.

Escort Update

The photo at the bottom of
the page is the last spy shot
you'll see of the new Ford Es-
cort. That's because the all-
new replacement for Ford's
high-volume subcompact
was only a few weeks fromits
media preview as we went to
85,

Unlike the current Escort,

which is largely a domestical-

Mazda 323-based Ford Escort will be assembied in Michigan.

ib
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ly produced car, the new Escort willbe a
Mazda-Ford hybrid,

The floorpan and substructure of the
new car will be essentially Mazda 323,
with some 323 running gear as well.
However, Ford will supply the new Es-
cort's powertrain. The body also repre-
sents a combined Ford-Mazda effort,
although the shape is consistent with
the Ford-family aero look.

Chrysler Minivan Plans
Winners since their introduction backin
1984, Chryszler's minivan family wili fi-
nally get a complete restyling, due to
debut this fall when the 1991 models are
introduced.

All three models—Dodge Caravan,
Plymouth Voyager and Chrysler Town
& Country—will get a more rounded,
aerodynamic look, a faster windshield
angle and more dramatic grillwork.

Chryzler has no plans to alter the
vans' basic front-wheel-drive design.
Product planners expect the new corpo-
rate 3.3-liter V6 engine to dominate
powertrain ehoice among buyers.

Antilock braking will alzso be available
in all three divisional offerings, though
Chrysler plans to keep basic equipment
simple in an effort to hold the line on
pricing.

Active Seating

Under development: Anin-vehicle seat-
ing system that will employ the basie
principles of active suspension.

Designed for nse in big-rig trucks, the
seat uses a computer-actuated system
of electronic sensors, hydraulic rams
and a small hydraulic pump to compen-
sate for bumps and dips in the roadway.

Although testing has produced an en-
thusiastic response on the part of truck
drivers, the system is still some way
from production-readiness,

One important decision still to be
made is whether it might be more effec-
tive to apply the active-suspension prin-
ciple to the entire truck cab, isolating it
from jolts to the chassis, That will hinge
on whether the drivers will aceept the
system, which, at the current state of
development, moves the seat but not
the pedals, wheel or shifter. Big rigs
currently use air-suspended seats, but
the active system will involve more
movement, and under some ecireum-
stances might make it tough to hang on.

The Viper Lives

Although Chrysler is being cagey about
dates, the company still insists its Viper
show car will find its way onto an assem-
bly line. The brawny 2-seater, essen-
tially an update on the old Ford Cobra
sports car, has been redesigned to ac-
commodate production, according to
Chrysler design chief Tom Gale.

“You won't be able to recognize any
difference from the show car,"” says
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Gale, adding that this includes the ex-
posed side exhaust pipes.

Viper Power

While plans for the car move forward,
the fate of the Viper's V10 powerplant is
uncertain.

Chrysler continues to scrutinize the
possibility of producing two versions of
the engine—an automotive 450-cu.-in.
edition that would certainly put the
Viper on a competitive footing with
Chevy's Corvette ZR-1, and a 490-cu.-
in. truck engine.

The uncertainty has to do with the
enormous eost of tooling up for a low-

volume engine such as this. Chrysler
can effect some economies, since the
V10 is essentially a current Chrysler
360-cu.-in, VB with two more cylinders,
This would theoretically allow the V10
to be assembled at the same facility, and
perhaps even use some of the same tool-
ing as the V8,

But with an annual volume of 50,000
units or less, cost is still going to be a for-
bidding issue.

On the other hand, the V10 is attrac-
tive to Chrysler beeause it would give
the company a powerplant capable of
competing in the lucrative motorhome
business. ™

Insoles.

covmg with Ches scal

“UNTIL | TRIED DR. SCHOLL'S,
WORK WAS A PRIN."

If your feet are tired and aching through the day, you
need the cushioning comfort of Dr. Scholl’s Work Day*
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Leading Edge Radar Detection Never Looked Better.

Llnequaled in performance,
VECTOR 3 provides

another important advantage-

The New BEL VECTOR 3

I'he new VECTOR 3 impressively

combines stvle, performance, and detection of Ka band police
radar, now being used in
both the LL5. and Canada.

5 high quality and ergonomic design

3} band radar

getechion.

While VECTOR 3's compact and well executed

design can be confirmed by your eve. its performance

In addition, VECTOR 3's

make driving with the world's most advanced radar detector

advantage is confirmed by a number one rating in the most easy, convenient, and reliable. With

recent test conducted by Road & Track magazine: VECTOR 3, leading edge radar Liaches :-r::m O
s : Wi~ etection never looked better! Mo e S
..Vector 3 maintains a BEL tradition of excellent ¢ il never trer [BEL Vector 3 72 1158
sensitivity, posting the highest figures in this survey for Fully featured, VECTOR 3 P 'i‘ ::
both K and X band radar.”’ Road & Track is $299.95 and comes with a one L i
Making this accomplishment even more impressive is year warranty on parts and service. e, tos
the fact that VECTOR 3 posted the highest K and X band A remote version, VECTOR 3R, me
sensitivity levels ever recorded in any radar detector test! is also available for $319.95. 81 -
-, Lol ] 1L
VECTOR 3's top-rated performance 15 achieved by ['o order, or for the name of AEA TN [k - — e
adapting a technology used in military satellite communica- a dealer near you, just call toll-free: | P=== 561 13
tions. It's called frj‘lagz Rejection Technology', or IRT". And 1-800-341-1401 LISA e R
through its use, VECTOR 3 is able to identify weak police 1-800.268-3994 Canada
radar signals that other detectors simply miss — a definite - |
advantage for detecting Instant On or Pulsed radar. And N B e b i oectes Blwrogn st vmitab, Phese: i R
when Il'i_'i[.ﬂl'lt Dﬂ or PU'EE'EI radar i5 encountered. VECTDR more information. B Regsivred irademark ol BEL-TRONICS LIMITED

¥} warns vou with a separate audio alert.

The Technology Leader In
3 Band Radar Detection.

BEL-TRONICS LIMITED
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HIGH-TECH
DRUGBUSTERS

With an increasingly sophisticated arsenal of aircraft, ships and sensars, our
antidrug forces seek to stem a deadly tide.

s

BY ABE DANE, Science/Technology Editor

Florida’s wetlands sweep beneath us,

Ahead through the cockpit glass of the
Coast Guard HU-25C Falcon, the sky is vast and emp-
ty. Somewhere out there, beyond visual range, our tay-
get drones northward at a lazy 90 knots.

We get our vector from the ground controller, call
sign Slingshot, and bank to intercept. From here, we'll
be guided by our radar operator jammed in sideways
facing his console in the rear of the sleek, Dassault-
Breguet jet. Green phosphor on a 4-in.-8q. monitor
records the output of a Westinghouse AN/APG-6G6
pulse-Doppler radar (standard equipment on the F-16)

THE INTENSE GREEENS and blues of

FEBRLIARY 1990

L
L

scanning a 1207 cone of sky ahead of us. A blip

appears, drifting down from the top of the sereen.

Working a thumb control on his joystick, the oper-
ator slides the cursor over it and clicks a trigger. We're
locked on, The target’s bearing, speed and range flash
onto the secreenand, as we close in, the belly-mounted
forward-looking infrared turret swivels to search the
radar-designated pateh of sky.

If this sounds like war, it 1s. But it's not MiGs we're
chasing. We're after the aircraft of a different evil em-
pire, one driven not by communist zeal, but by free en-
terprise gone wrong, by avarice in its purest and most
savage form. We're after drugrunners.

PV PHOTOD Y S GARDY
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PM PHOTO BY ROM HLESEY

AN INTERDICTION NETWORK

A nieeiarof

-._‘!: y

| radar antennas used by C}l to
e follow air traffic.

AEROSTAT

€I CENTER

- Pulls together data from land-based,

airborne and seaborne radar,

- along withTAtelligence and

__other informatiaon, to coordinate
interdiction operations.

Their cunning is as limit-
less as the profits to be had in
the drug trade, and they
need only slip across some
unwatched mile out of the
thousands making up our
border to accomplish their
mission. Technology is the
only way to even the odds.

With the results of the recent
drug-interdiction buildup
now in the field, we set out to
see how the new tools are be-
ing applied.

Nature of the threat
The tactics of the drug smupg-
gler and the technology for

P ILLUSTRATICN BY HORLARD KOnLCRL

RADAR BALLOON
Carries lookdown radar that

sweeps a 120-mile
circle for boats and
low-flying alrcraft.

MOBILE AEROSTAT
PLATFORM VESSEL
Carries tether-handiing and
support equipment for radar
bﬂmiﬂlg with

GRUMMAN E-2C HAWKEYE
Provides suryeillance data to
Iinterceptors or C31,

UNTIBETATES

catching him are constantly
evolving in response to each
other. From the smuggler's
point of view, the simplest
way to do business would be
to fly from the producing
area—usually Colombia—to
the nearest part of the con-
suming nation—Florida
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DASSAULT-BREGUET
HU-25C FALCON
Intercepts, identifles and
monitors suspect aircraft.

CUSTOMS

— BLUE THUNDER
~CATAMARAN =
Runs at up to 70 mph to pursue
smugglers in coastal waters,

—land at gome out of the way
airstrip, leave the goods with
a load crew and return, For-
tunately, the counter to this
is relatively simple, too, A
tracker aircraft such as the
Falecon, or a similarly

equipped Customs Service
Cessna Citation, is dis-

: Radar symbology alds sorting

at O West. An X indicates

i primary track only. Slash ix

civilian transponder. Box with
slash Is transponder and
primary. Pound sign is coast
track. meaning contact has
been lost. And green triangle ks

military transponder,

WS CUSTONE IS20TO




SMUGGLER'S BOAT
Picks up bales and makes
the runinto shaore.

patched to identify and shad-
ow suspicious planes picked
up by ground or airborne sur-
veillanee radar. When a land-
ing seems imminent, a
Customs Service Black
Hawk helicopter carrying a
bust crew of specially trained
air officers joins the chase.

The tracker plane lands be-
hind the smuggler, blocking
one escape route, and the he-
licopter lands in front block-
ing the other, Then the bust
crew charges out of the heli-
copter, assanlt rifles in hand,
and makes the arrest.

At one time, this scenario

Aegrostat ship rests at Miami station between 27-day voyages.
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Customs Sikorskgy Black Hawi with tall stabllator down for low speed.

was played out regularly in
Florida. But as the Customs
Service and Coast Guard
perfected it, the smugglers
got wise, and since then life
has been maore complicated
for both sides. Now drugs
are often offloaded or air-
dropped in the Bahamas,
then ferried into the United
States by small, high-speed
boats, Much of the action has
also shifted westward,
where radar coverage has
been spotty, and wide-open
spaces invite clandestine
landing=. Lately, some drug-
runners have even been
tracked going all the way up
gither coast to Canada look-
ing for a safe way in,

The logisties of responding
to tactics such as these are
formidably complex, At the
heart of the approach adopt-
ed by the Federal Govern-
ment is & $63-million pair of
Command, Control, Commu-
nications and Intelligence
(C%I) Centers located at
either end of the country.
From here the aim is to coor-
dinate the activities of agen-
cies ranging from the Coast
Guard to local police, forming
an organized antidruog block-
ade. If necessary, Air Foree
F-16 fighters may even be
serambled to chase down
suspects beyond the reach of
Customs and Coast Guard
flyvers.

Antidrug

command

The CI facility we visited at
California’s March Air Foree
Base was in a low concrete
building surrounded by
barbed wire. In its control
room, half a dozen men were
quietly going about the busi-
ness of watching 2000 miles
of border.

Eey to the center's effec-
tivenesas is massive comput-
ing power that fuses data
from numerous radar and in-

telligence inputs into a coher-
ent pieture, Each operator
sits at a 2-sereen console,
with a computer-generated
composite radar image on
one gide and a variety of digi-
tized maps and database in-
formation available on the
other,

Most of the operator’s job
consists of sorting through
radar tracks in a certain area
and picking out suspicious
blips—usually planes with-
out transponders or flight
plans filed with the FAA.
The operator then goes to the
database screen and makes
gueries for information on
the aircraft. Next, he begins
assessing the options for in-
terception by bringing up the
Status of Forces database,
showing detailed informa-
tion on the range, speed and
equipment of all the aireraft
available to be diverted or
seramhbled to the target,
Throughout the process, a
variety of maps are called up
to show possible landing
sights, terrain contours and
roads along the suspect's
route. At the end of an opera-
tion, a complete radar log can
be printed out for use in
court.

Supervisor Jeff Houlihan
ran the system through its
paces for us, and the speed
and sureness of its response
was impressive. It seemed as
if any information you could
possibly want was there at
the roll of a trackball and the
touch of a button. You want
tosearch the radar sereen for
a plane with a particular tail
number? It's done. Check the
FBI National Crime Infor-
mation Center database to
see if it’s stolen? Done. Bu-
perimpose the radar track on
a road map? Done, Get the
local sheriff's home phone
number? I[t's autodialed. The
level of detail is truly amaz-
ing when you congider this
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center's coverage extends all
the way east to the Mississip-
pi River.

Feeding the

nerve center
Information comes to the C*1
centers from a variety of
sources, most of it through

the Joint Surveillance Sys-
tem (JSS) network, which
blends together FAA air
traffic control and Air Foree
defense radar data from all
over the country. Gaps in
this network are filled by
land-based aerostat radar
balloons, now being installed
in a picket line along the
southwestern border. Even
theze have blind spots, how-
ever, and that's where air-
and sea-based mobile radars

come in.

The Coast Guard uses E-
2C Hawkeye surveillance
planes on loan from the
Navy. Designed to protect
carrier battle groups, the
plane's 24-ft, above-wing ra-
dar has a 200-mile range and
can track up to 300 targets at
once. One E-2C flying over
the congested New York-to-
Washington corridor could
follow all air and sea traffic
within the radar's footprint.
Staying up as long as 6 hours,

Faicon [top) practices manetnver
for reading tall numbser. its
sersor panel (above | has radar
and FLIR displays for Intercepts.
Customs air officers jabove left)
practice helicopter
deployments. Markings on
Coast Guard cutter |left| show
the score—leaves for marijuana
busts, snowflakes for cocalne.

the Hawkeyes fly long sor-
ties, primarily over southern
Florida and southward. “It's
like flypaper that you drag
through the Bahamas or the
Yueatan to snag bad guys,”
says Coast Guard Cmdr.
Bradford Niesen of the E-
2C. In addition to surveil-
lanee, the E-2C often works
as an airborne control centar,
communicating directly with
interceptors to coordinate
the details of a bust. The Cus-

...

f D STATES CUSTOMS
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toms Service flies Lockheed
P-3 Orions fitted out with
more recent surveillance ra-

dar on similar missions.
While the E-2C's 250-knot
cruising speed helps it sur-
prise smugglers, the cost of
keeping one in the air is con-
siderable. For tracking sea-
going targets, the ship-borne
aerostat balloons run by the
Coast Guard are more effi-
cient and move fast enough
to keep drugrunners guess-
ing. The 110-ft. balloon is
usually run up to about 2500
ft. on a Kevlar tether, which
contains a fiberoptic data
link, copper power conduc-
tors and a tube to supply ex-
tra helium. A backup VHF
link keeps the balloon in con-
tact with the surface in case
the fiberoptics fail, or the
tether anaps. The cable's
winch and an elaborate ten-
sioning system designed to
prevent tether breakage are
housed in a rotating turret
where the aerostat docks
when out of operation. A con-
tainer bolted to the deck
{Please tirm fo page 114 )

Maneuverable, stable and rwilt
Blue Thunder catamarans patrol
waters off southemn Florida,

COAST GLIARE PHOTDY



BY MICHAEL LAMM,
Contributing Editor

UICK, describe the Dodge
asty in one sente :
How about *a practical 4-

door family sedan with a touch of
That sums up this contempo-
v front-wheel-drive sedan that de-
buted in 1988, Sinee then, it
quite a dent in the upper mids=ize mar-
ket segment, competing against the
likes of the Pontiae 6000, Chevrolet
Celebrity and the gegment champ,
the Ford Taurus.

The Dodge Dynasty is a thoroughly
maodern automobile with all the engi-
neering buzewords as part of its com-
ponent vocabulary—front-wheel
drive, electronically controlled auto-
matic transaxle, fuel-injected, bal-
ance-shaft Four or fuel-injected V6
engine (depending on the model).
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What's more, since its inception,
the Dynasty has had a high level of
standard equipment, with the op-
tion of even more,

As we begin the car's third model

venr, one thing is plainly clear. The
Dodge Diynasty is a home run—in the
marketplace and with owners who
like the car just the way it is. In fact,
nearly half the respondents in our re-
cent PM Owners Report survey (44.3
percent) told us they like their car ex-
ac 8.
This is a very high percentage. By
way of contrast, only 17 percent of
Acura Legend owners, a generally
satisfied group, reflected a leave-it-
be attitude.

*art of the reason for thisisasavvy
pwner body. Dynasty owners are
mostly mature buyvers who've been
around the track and know exuctly
what they want. And in this case,




they figure they got a really good
1]:'.|.|. Mozt recopnized that 1h| 'y |I.|.|II
an average of 5000 less for the same
sedan that Chrysler dealers sell as the
New Yorker. The standard Dynasty
stickers out at approximately $13,000
versus §18,000 for the least expensive
New Yorker,

While it’s true that New Yorkers
come with a bit more in the way of
standard equipment, there's not Lhat
mueh difference between the two
cars. So the Dynasty does turn out to
be a relative bargain, a faet that
wasn't lost on 25.6 percent of our re-
.-put|4|p:|r 3. WhHiD Hiliri [ln' ||P'il,'|*
definitely right.

Was

Interior features old-new blend of traditional instrument panel with steering wheel-
mounted airbag. New 3.3-liter V& delivers good midrange torque, improved performance.

We don't mean to suggest that Dy-
nasty buyers went for the bare-bones
edition. A full 70 percent opted for the
upmarket LE series, and another 26.3

percent chose the V6 engine over the
base Four. (The standard Dynasty
comes with a 2.5-liter Four and 3-
speetd automatic transaxle, while the

Total miles driven G, 10m

*Porcentages might ot saqusl 100 peree

ot due to eonmiding

SUMMARY OF 1989-90 DODGE DYNASTY OWNERS REPORTS*

Cinmifor 1.0 Waorkmanship oginisn: Yes 8.6
\\'i'mgr i les T gnllan: Hawel ligge 113 Exevellent T 1% o 31.4
With 2 5.liter Four Fidinge I|I:-.L|i’.:l'- ’m3 e | i1.1 I }ealer serviee "p'inlnn'.
I'ntown ZiLE Performance 195.7 Average 1.4 Fixeelient 17.9%
O the highway be LB Power 1.2 o 0 i 41.7

With 2.0k liter Vi Specifie dinlilies: Comfort opinion: Aveirage 5.2
I tamarm o eomplaint 17 8% Front seat s P 42
U the highway Mokses mnd ratthes 12.2 Excellent 6167  Mumber of vehicles owned:

Why did you choose the Dy l1|l1|'|- Imstrurment guunel layoul 7.8 T IHE This car only i4.2%
Styking A Tile f ddriver's seathack i Averng L8 Twi cars T
Prics valun 2:; i Ghovebox o r|||.|| L7 o 1.8 Thres cars T
Caomfort LA Paint finish quality ) Rear sests Four or muore ears 165
Past experience 124 Rough-shifting Excellent OT.4%  Would you bay 6 Dynasty again?
Chosial Fraincd ling 0.2 spweed] antormmtic 0.7 Uatnond 18] YVien iV

Series chosen: What ¢ Ildmu-- wonihd vou like Averug 1.5 Mayhe 247
Dymistw LE TS o sew made! Prasr in,5 Nn i.5
Standard Divnmsty 2.9 Mo chitnges H¥ Had any mechanical trouhle? Wonld vou buy Chrysler agnin?

Engine selection: Grenter silence o4 M K1, B Maybe Bl 5%
10 Jiter Vi LI Miire _|||_r|i.:||l: senl hack: better i 182 No 154
2 5-Jiter Four 3.7 view of netrumessts i 2 What Lype of trouble? Yos 148
Likliver VA .0 Bmaather transemissdin 3.2 Hongh-shifting Principal driver:

Muajor opl ons chisen: Larpe glovebox 2.7 fespoisd mutomatic 7 5% Muk i), TR
Antiloek braking systom (L M begrinom - Eleetrieal 15.0 Female .7
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LE is equipped with a V6 and 4-speed
automatic. )

In tallying our questionnaires, we
found that nearly 60 percent of all
buyers cited the Dynasty’s styling as
the one big feature that won them
over, Once won, nearly half said that
styling was still what they liked best
about the car,

The only consistent gripe had to do
with rough 1-2 and 2-1 shifting in ear-
ly editions of the then-new 4-speed
automatic tranzaxle. Although 81.8
percent of the respondents said they'd
had no problems at all, a quarter of the
remaining 18.2 percent did mention
the rough shifting.

Chrysler Corp. acknowledges this
as an early problem that's since been
corrected. However, not all dealers
were able to cure the rough shifting
on the first try, which led to a slightly
below-average satisfaction rate with
dealer repairs, even though all carsin
our survey were covered under
Chrysler's 7/T0 warranty.

Front- and rear-seat comfort got
top marks, except for 7.3 percent who
felt the seatback of bench-seat models
was tilted too far rearward, There's
no recliner with the standard bench
seat, so the rear tilt—intended to
compensate for limited seat travel
—caused a few aching sacroiliacs and
also obscured the view of the instru-
ment panel for shorter drivers.

In addition, a tiny minority pointed
out that the Dynasty's trunk floor
isn't flat. There's a big, round depres-
sion designed to hold a full-sized spare
tire, even though the standard spare
is a compact. Other owners suggested
alower liftover height for the trunk.

As the quality gap between Ameri-
can, European and Japanese cars nar-
rows, there's less to eriticize in terms
of workmanship—something that’s
reflected in the B;r:a.sty's quality rat-
ing. Fit, finish and overall quality
pleased the overwhelming majority
—398.2 percent. A few, very few, com-
plained of dashboard rattles, engine
roar at higher speeds and miscella-
neous body squeaks,

Predictably, the standard Four out-
performed the V6 in fuel economy
—by 2 mpg. But both engines aver-
aged almost 30 mpg on long trips.

Many owners praised the Mitsubi-
shi-supplied 3.0-liter V6, which deliv-
ers 141 hp, versus 100 for the 2.5-liter
Four. For 1990, a new 147-hp 3.3-liter
Chrysler-built V6 is available.

But with or without extras, these
owners appear to be exceptionally
well pleased with their purchases.
They perceive value in a car that looks
good, performs well, gets decent fuel
economy and delivers the comfort and
space they want. ™
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Severely formal roofline gives Dynasty a conservative look that scores well with buyers.
Some owners complained that trunk liftover height should be lower.

l T'S FAIR TO SAY that the Dodge
Dynasty didn't exactly cause any-
one to swoon or rend their garments
when it rolled onto the world automo-
tive stage three years ago. Our own re-
sponse was a sort of polite nod, while
we looked around to see what Carroll
Shelby might be cooking up.

But car buyers have an uncanny
ability to sniff out the sleepers, a trail
that has helped the Dynasty emerge
as one of the best buys in autodom. It
became clear that there might be vir-
tues here we'd missed. Accordingly,
while our Dynasty owners filled out
guestionnaires, wa spent some time
with a new Dynasty.

There's cartainly no question here
that this midsize sedan is priced right.
With an average retail in the mid-leens,
there's quite a lot of car here for the
money. The same price would take
you down about one size class ina
Japanese sedan,

We can't comment on the long-term
durability of our Dynasty, obviously,
but our owners are well satisfied on
that count as well, Chrysler |5 clearly
doing something right.

Still, we aren't as convinced as the
owners that this design couldn’t be im-
proved. A good place to start on this
score is the Dynasty's handling. While
we agree that ride quality, the second
most lauded trait by the Dynasty own-
ars, is good, we have a different opin-
lon about the car's conduct on curves
and switchbacks. Straight-line stability
is quite acceptable, but when the Dy-

Right Doesn’t Mean Perfect

nasty is hurried through a turn it dis-
plays excessive body roll and mulish
understeer.

To be tair, Chrysler doesn't label the
Dynasty as a sport sedan. But by con-
temporary handling standards, its per-
formance is below average.

Workmanship was another section
of the Dynasty’s scorecard that drew
praise from the owners, and once
againwe agree in general—with a spe-
ous orange-peel, particularly on
vertical panels.

We'll refrain from comment on the
Dynasty's styling—its strongest ap-
peal among our thanto
note that the formal roofline allows for
generous rear seat headroom. In fact,
we're surprised that roominess didn't
show up on the list of specific likes.

Power did show up on the like list,
cited by 16.2 percent, but we'd be will-
ing to bet it would have commanded a
higher place in the ratings if Chrysler's
new 3.3-liter V& had been available
during the first couple years of produc-
tion. Although this new engine didn't
get much attention when Chrysler
Corp. introduced it last summer
—with all the multicam, multivalve
powerplants available today, it's hard
to get excited about a pushrod 2-valve
VE—our opinion has gone sharply up-
ward now that we've had a chance to
live with it for a while. It's smooth, quiet
and commendably torquey—just the
thing to make this good buy even
better.
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COVER STORY

The million-pound An-225 caps off a quarter century in

which the mightiest airlifters have more than tripled in size.

BY JOHN FRICKER

T APPEARS FROM the soggy
Paris sky like a gigantic whale
dropping out of the clouds. It
drifts slowly, deceptively slow-
ly, along the base of the leaden gray
haze, its great arrowed wings
swathed in snatches of vapor, its six
underslung turbofans rumbling like
distant thunder. Slowly, another air-
craft materializes, seemingly in tight
formation above. But as the pair de-
scend, you can see that the strange

56

delta-wing shape is, in fact, riding
piggyback on the aerial leviathan be-
neath it.

Downwind for landing, the great
fuselage suddenly grows twin rows of
28 wheels from its lower sponsons,
and the sleek wings sprout leading-
and trailing-edge flaps. The abundant
thrust of the Lotarev turbofans pow-
er the giant plane’s 1,036,171-pound
bulk onto Le Bourget's runway as del-
icately as a Piper Cub. The landing
rollout is remarkably short, but the
biggest surprise comes when the
huge, hulking aireraft taxies in, loom-

PRAPHOTOD BY ALISTIN 1 BRCAUMN

ing like a multistory apartment house
laid on its side, The aireraft taxies
closer, then suddenly veers off the pe-
rimeter track across the rain-sodden
grass to demonstrate the high-flota-
tion qualities of its millipede gear.
For those of us at the 1989 Paris Air
Show, this first appearance of the So-
viet Union’s Antonov An-225 Mriya
aerial freighter, carrying the Buran
space shuttle on its broad back, was
an unforgettable sight. What we saw
sweeping into the ecircuit, banking
with surprising agility at angles up to
45", was an aireraft on a seale that's a
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quantum leap greater than anything
ever zeen before in the West.,
Awesome,

Genesis of the glants

Although the An-225 seemed to
emerge out of nowhere, her origins
are actually not so mysterious. As in
most areas of aeronautical innova-
tion, except helicopters, the Soviets
have followed the West's lead in de-
signs for large transports. In the ear-
ly 19605, the 343,000-pound Lockheed
C-141 Starlifter pioneered the 4-en-
gine, high-wing, rear-loading layout
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that set the standards for the modern
heavy lifter. It was not until more
than seven years after the C-141 flew
that the Soviets introduced the simi-
lar 374, 785-pound Ilyushin I1-76.
Meanwhile, Lockheed used its ex-
perience in building 285 Starlifters to
produce the vastly scaled-up C-5 Gal-
axy. In addition to its 728, 000-pound
takeoff weight, the C-5 was remark-
able for a top-hinged nose section and
kneeling landing gear which eases
loading. Vast trailing-edge slotted
flaps interconnect with full-span lead-
ing-edge slats to reduce approach

An-215, camrying Buran, descends for it
western debut at the 1989 Parks Alr Show.

speeds for short-field operation, and
spoilers improve braking. Fin-mount-
ing of the horizontal etabilizer keeps it
clear from the ferocious downwash of
the flaps, and provides clearance for
ground vehicles using the rear-load-
ing ramp.

With four 43,0000-pound-thrust
turbofans, and an improved wing, the
C-5B’s maximum takeoff weight has
been progressively boosted to
840,000 pounds. Once in the air, it can
take on extra fuel from aerial tankers
toincrease its flying weight to 920,000
pounds.




HEAVY LIFTERS

The Soviets come back

The Soviets were even slower in re-
sponding to the C-5 than they had
been to the Starlifter. But as usual,
they responded in a big way. The
Antonov An-124—later named Rus-
lan after Pushkin’s fabled giant
—first flew Dec. 26, 1982, Except for
its low-mounted horizontal stabilizer,
the An-124 has been called a C-5 clone
and is certainly remarkably similar in
conecept, size and configuration, al-
though its maximum attainable pay-
load is 53 percent larger by some
measures.

The 14-year gap from the C-5's de-
but allowed the Antonov design and
engineering team under Pyotr Bala-
buyev to incorporate new technology.
Carbon-fiber composites and light-
weight materials comprise some
12,125 pounds, or 5 percent, of the
An-124's empty weight, and save
around 4410 pounds in structure.
While duplicating the C-5s flap, slat
and spoiler layout on similarly anhe-
draled wings, the surfaces are con-
trolled by fly-by-wire technology.

Many details differ in interesting
ways as well. For example, the An-
124 lacks the fully pressurized cargo
bay and in-flight refueling eapacity of
the C-5. On the other hand, the An-
124 does have an all-titanium ecargo
floor, sumethin% only the U.5.5.R.
with its unrivaled reserves of this
valuable, lightweight metal would be
able to afford.

Like the C-5, the An-124 spreads
its weight through sponson-stowed
multiple landing-gear bogies that
kneel for loading. It also supplements
its rear-loading ramp with a swing-up
nose, Floor space in the cargo bays is
almost exactly the same—25615sq. ft.,
versus 2300 for the C-5.

The dream is born

Proud as they are of their aircraft re-
cords, the Soviets are motivated by
gerious design purposes. Very large
aireraft are required to lift outsize in-

An-115's faired external attach points are
arranged for a variety of loads, Cockpit
(right] is similar to An-124's, except for
extra throttles in the center to control the
fifth and sixth engines.

dustrial loads into primitive airstrips
inundeveloped areas of the U.8.5.R.,
not to mention military airlift mis-
sions. Thus, when even the mighty
An-124 left certain needs unmet,
work began on a still more massive air
freighter. One key concern was the
need to carry the eylindrical 150 x 26-
ft. segments of the Soviet space pro-
gram's Energia heavy-lift booster,
which had to be carried externally.
Such a load would subject the An-
124°s single vertical stabilizer to unac-
ceptable levels of turbulence.

In 1984, Balabuyev was assigned to

roduce a transport aireraft able to
ift a 551,116-pound maximum exter-
nal or internal payload and operate
from any 11,500-ft. runway. This
meant a 220,462-pound increase in
maximum payload over the An-124,
And the design staff had to produce
the aircraft in record time,

For a quick solution, the Antonov
team decided on a 3-way stretch of its
successful giant jet-freighter, the An-
124, By inserting fore and aft fuselage
plugs, which increased the overall

Pl FHOTIO i GEDRGE HALL

length of the An-124 from 226.7 ft. to
an astonishing 275.6 ft., the dream
(Mriya, inthe local Ukrainian dialect)
gained substance. A new 49.2-ft. wing
center section was designed to carry
an extra pair of Lotarev D-18T turbo-
fans. New spoiler and flap sections
were designed as well. This stretched
the original wingspan from 240.49 ft.
to 290 ft. To provide external-load
wake clearance, a completely new tail
was designed with twin vertical fins
at either end of a horizontal stabilizer
longer than the wing of a Boeing 737.

Cargo space in the An-225 stretch-
es some 23 ft. to a length of 141 ft.,
which is actually just 20 ft. more than
the C-5's. With the same internal
height and width as the An-124, the
An-225 offers 2959 sq. ft. of floor area,
and usable volume of at least 42,706
cu. ft.

The landing gear retaing the An-
124’s kneeling capabilities and has
two extra twin-wheel bogies on each
gide. This inereases the number of
main wheels to a total of 28, to handle
the maximum design takeoff weight

How The Giants Stack Up

C-130

d
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of an unbelievable 1,322,770 pounds.
Faired attachment points are pro-
vided along the An-225's fuselage top
for its external loads. These may in-
clude oil rig towers or similar freight
up to 42 ft. dia. and 230 fi. in length.
The attachment points might also be
used to turn the An-225 into an air-
borne launch platform for the Soviet
space shuttle. Launches would be
possible up to altitudes of 33,000 ft.

A look around

Climbing the ladder to the An-225s
upper deck brings you to a maze of
compartments, including two side-
ways crew stations behind the cap-
tain's and copilot’s seats. The stations
accommodate two flight engineers, a
navigator and a communications spe-
cialist, with off-duty rest bunks in the
rear, In this respect, as in most oth-
ers, the An-225 is similar to the An-
124. About the only change in the
control layout is the addition of two
more engine and thrust reverse le-
vers, required by the extra power-
plants.

Largely digital instrumentation in C-58
Galaxy Is less austere than Antonov's,
Yawning C-5 can carry 16 three-quarter-ton
trucks, six Apache attack helicopters, or a
pair of M1 Abrams main battle tanks.
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Climbing into the beast through the
small crew door on the left of the for-
ward fuselage dumps you into the im-
mense tunnel of the eargo hold. Its
soundproof cladding stretches far
away into the distance, producing a
sense more like the Moscow subway
than the interior of an aireraft. Im-
mense loads like 80 automobiles, 16
standard IS0 freight containers or
general cargo up to 551,160 pounds
ean be handled with the help of four
11,000-pound-capacity overhead
cranes running the entire length of
the hold.

First flown on Dec, 21, 1988, the
An-225 set its first 106 records on its
44th flight just three months later.
Specifically aiming to top payload-to-
altitude figures recently achieved by
the new 870,000-pound Boeing 747-
400 (see “Big Bird,” page 74, March
'B9), it took off with a 344,485-pound
payload, which it managed to
lift to 39,400 ft. and over a
distance of 1242 miles at an
average 440 knots,

A second An-225is ex-

| rect operating costs, and anticipate

pected to join the development pro-
gram in late 1990, but wide-scale
production of this behemoth beyond
three to five units is not currently
planned. Will there be still bigger An-
tonov transporta?

“I think maybe we should stop
there,” said Deputy Chief Designer
Anatoli Bulanenko, “if only because of
airfield handling problems. But when
An-225 certification is completed,
we'll be able to offer commereial rates
for lifting any eargo, inside or out,
anywhere in the world.”

Antonov has already received an of-
ficial go-ahead to commission heavy-
load contracts. If you need to carry
around a few 20-story buildingsz and
need a price quote, just call Kiev 442-
61-24, or contact Aeroflot. If you'd
prefer to buy your own An-225, it will
cost you around $200 million—almost
twice the number for Lockheed’s C-5.
All you would have to do then is come
up with $35,000 per flying hour in di-

the highest landing fees in aviation
history. ™
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Thir oni-af~a-kind Aston Martin Group C racer.
Exclusive tires! (roodyvear Eagle racing radials.

The 3275 400} limited editfon Asten Martin Volante Zagato
Exclusive tires: Goodvear Eagle V speed-rated "Gatorback” streed radials.



E A G L E S.

These very rare, very expensive,
handmade Aston Martin cars share a
common bond: Goodyear Eagles.

In 1959, Aston
Martin won the 24

Hours of Le Mans
for the first time.
Since then, the
British auto maker A:mmr L‘aru
has been winning  un Fagin demonstrates

3 fis & sriarTty.
the hearts and minds opbian oot

of car enthusiasts and 007 aficionados.

Here are two recent examples of Aston
Martin's "license to thrill”

The Aston Martin Group C racer has
a 32-valve, 700 horsepower, V-8 power-
plant. A six-year, $45 million commitment
to racing success. And it uses Goodyear
Eagle racing radials. Exclusively.

The 187 mph Aston Martin Volante
Zagato comes with a Weber-Marelli fuel-
injected V-8. De Dion suspension. Wilton
carpeting. Connolly leather. A §275,000
price tag. And Goodyear Eagle street

radials. Exclusively.

As Aston Martin knows, there really is
a difference in performance tires.

Which is why these rare and expensive
Aston Martin cars come exclusively on
the world's most successful performance
tires: Eagles. Goodyear Eagles,

For a fresr copry of our L-poage Galde fo “Ewerptinong you ever
winmlind fo know ot performmancn e ® wrime Thare Goodyear Tiie
& Rubber Compory, PO Hoy P19, Des Madnes, Towa SI006- W09

GOODFYEAR

BECAUSE THERE REALLY [S A DIFFERENCE.
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COMPARISON TEST

Eleven minivans battle
for the all-family
championship.

BY RICH TAYLOR,
Contributing Editor

ANTASTIC! Some of the
mast innovative, useful
and downright clever cars
made today are in this gang
of 11. That's right, cars. Despite their
truck shapes, these are really tall
automobiles designed for hauling Cub
Scouts, as distinet from greasy auto
parts or sacks of cement.

Most of these lightweight vans will
comfortably carry seven adults,
which makes them perfect as car-pool
transportation. ngy'll. also handle
dozens of grocery bags or a stack of
2x6timbers, thanks to readily remov-
able seats that open up the cargo area.
The toughest can also tow your bass
boat or small travel trailer with ease,

Best of all, these vans will fit in yvour
garage, they're compact enough for
convenient city parking and as easy to
drive as any sedan, Since the birth of
this new species back in 1984, when
Chrysler introduced the Plymouth
Voyager and Dodge Caravan, mini-
vans have steadily replaced the sta-
tion wagon as standard family trans-
port. And as this group indicates, the
offerings are more diverse and sophis-
ticated than ever before.

As always, our rankings and com-
ments represent the consensus of the

group.

Mazda MPV

Mazda's very car-like Multi-Purpose
Vehicle emerges as our all-around
favorite—provided cargo volume
isn't the primary consideration. We
think the MPV looks like a big Honda
Civie, smooth and rounded as a
streambed pebble. It could have been
styvled by organic sculptor Henry
Moore.,

Beneath this pretty body, the chas-
sis is mostly Mazda truck. This means
aseparate frame—good for durability
—and rear-wheel drive, with a tow
rating of 4500 pounds.

The MPV's 150-hp V6 delivers
smooth, flowing power that makes
nearly all driving effortless. It's per-

¥

fectly matched to the 4-speed auto-
matic transmission. The MPV also
handles very well. It feels neutral
right to the very limits of adhesion,
and can be cornered almost like a
sports car,

Welike the interior, too. [t's stylish
without being overdone. Ergonomics
are terrific. There are four white-on-
black gauges, including a tachometer.
The fat-rimmed steering wheel is es-
pecially comfortable, and the chair-
height seats are fine. We especially
like the hinged side door.

Ml FRCITD BY RO HLSAEY

We have only a couple of com-
plaints. Our larger testers observed
that the Mazda's bucket seats are too
narrow, and all hands found the col-
umn shifter a bit awkward to use,

Mazda's pickup truck seores high-
est in Customer Satisfaction year af-
ter year. We predict MPV owners will
be similarly satisfied. The MPV leads
this group in styling, performance
and handling, and is also among the
best in interior design,

For the way most families use a
minivan, thisis a brilliant design.
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Dodge Caravan/
Plymouth Voyager/
Chrysler Town
& Country
Slick as the MPV is, though, it's prob-
ably not the best choice for the family
that needs a lot of interior volume.
The MPV is the first of a new sub-
class of minivans—small ones—while
the minivans we've come to know and
love are now available in stretch ver-
sions offering even more space.

In this class, the benchmark eontin-
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nes to be the Dodge Caravan/Ply-
mouth Voyager, both of which are
now available in lengthened “Grand”
versions. We tested a Grand Cara-
van, and scored it tops among the big-
ger minivans in the test, provided
towing isn’t important. The Cara-
van's front-wheel-drive chassis en-
hances this vehicle's basic car-like
feeling and provides superior traction
in many driving situationg, but rear-
tlrive continues to be best for towing,

The Caravan’s square-cut styling is
g0 familiar it's hard to step back and

realize just how perfectly drawn and
timeless it really is. A decade from
now, it will still look good.

Though the styling has remained
the same, Chrysler has made hun-
dreds of improvements, including the
stretched version tested here. It's
just as convenient to drive as the
standard Caravan, but considerably
roomier. The longer wheelbase also
improves ride quality,

New this year is a 3.3-liter pushrod
V6 rated at 150 hp. Chrysler's power-
train engineers obviously went for

K]




THE LIGHT VANTASTICS

ease of maintenance and low produc-
tion costs for this lightly stressed en-
gine. It has lots of midrange torque
and is also the quietest in this group.
After years of old-fashioned interi-
ors, Chrysler stylists are finally doing
some nice work. The Grand Caravan
is no fashion leader, but the six analog
gauges, 3-spoke steering wheel and
logically located controls are a vast
improvement. The bucket seats also
improved over previous editions,
Every front-wheel-drive Chrysler
we've ever tested has been competent
in handling, and the Grand Caravan is
no exeeption, It's devoid of nasty sur-
prises and completely predictable.
Commercial users have been rack-
ing up 200,000 miles on these vans
without trouble. There's no reason

Inside, the seats are typical Ford
buckets, fat, plush and comfortable.
A floor shifter for the automatic
means a long lever, but it works a
good deal better than Mazda's column
shifter. Vigibility is good in all quar-
ters, and ride quality is comparable
with the Chrysler clones.

Overall, the Aerostar is as comfort-
able for passengers as Mazda or
Dodge. On the other hand, it's not as
car-like. For towing, it would be our
first choice, but we'd rather have
Mazda or Dodge for commuting.

Chevrolet Astro/
GMC Safari

Of the vehicles in our test fleet, the
snub-nosed Astro—sold by GMC

(O LFL

why the understressed new 3.3 V6
shouldn’t be equally long-lived. De-
tail, quality of paint, trim and assem-
bly seem mueh better than on
previous Chrysler minivans,

As for the $25,000-plus Town &
Country, which also rides a stretched
wheelbase, we have to say we don't
get it. The leather upholstery, syn-
thetic wood siding, lower body clad-
ding and alloy wheels aren’t worth the
extra money, in our opinion.

Ford Aerostar LX

If you plan to do much towing or
heavy hauling, the rear-drive Aero-
star rates as an excellent choice. Built
on the Ranger pickup chassis, the
truck-tough Aerostar enters 1990
with a smooth new 4.0-liter V6 that
delivers impressive power and mid-
range torque. An excellent 4-speed
automatic provides responsive part-
throttle downshifts.

But there's more to the Aerostar
than that, The aerodynamic styling
has been upstaged a bit by the MPV
and the new GM200s, but it still looks
contemporary, and overall fit and fin-
ish are first rate. Ford is making a de-
termined effort to improve quality,
and the Aerostar seems as well built
as any van you can buy. About the
only real flaw is serviceability—it's al-
most impossible to get at the engine.

-2
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Mazda's 3.0-liter W& made it the second quickest of the minivan test fleet.

dealers as the Safari—is the most like
atraditional van. The engine intrudes
into the footwell, while driver and
passenger sit far forward, There's
very little front-seat legroom.

On the plus side, the front bucket
seats are comfortable and visibility is
generally good, save for the center
post dividing the rear windows.

Like other GM small trucks, the
Astro uses the excellent 4.3-liter V6,
which is three-fourths of the 5.7-liter
Chevy small-block V8. The 4.3 has
plenty of low and midrange torque,
but is also obtrusively noisy.

The Astro's 10,000-pound Gross
Tow Rating is tops in the minivan
class. Unfortunately, the exception-
ally stiff suspension tends to make the
Agtro a bit too lively on bumpy sur-
faces, with or without something in

tow. On the other hand, the Astrois
the only minivan with 4-wheel ABS
braking, an important safety plus.

Pontiac Trans Sport/
Oldsmobile Silhouette/
Chevrolet Lumina APV

Since these were the newest minivans
on the market at the time of this test,
we made sure we had one of each. But
they're so similar that we can easily
discuss them as one,

Obviously, you have to start with
the terrific styling. Taken as a group,
these GM200s are literally one whole
styling cyele ahead—they're dramat-
ic, innovative and thoroughly visible.
There isn't a more exciting-looking
vehicle on the road today.

There’s creativity under the skin,
too. A space frame, welded up from
separate pressed-steel pieces, sup-
ports plastie body panels bonded in
place with adhesives—a technique
pioneered on the Pontiac Fiero.

The GM200 body panels are mostly
reinforced polyester composite. The
flexible front fenders are the first pro-
duetion use of polyurea-reinforced
reaction injeetion molded material
(RRIM) in a mass-produced vehicle.
The resilient RRIM is pedestrian
friendly, lightweight, easily replaced
and virtually damage-proof in most
minor fender-bending encounters.

Running gear is straightforward
GM10, with a 120-hp version of GM's
corporate 3. 1-liter V6 driving the
front wheels. The V6 is mated to a 3-
speed automatic for decent, if some-
what anemie, driveability.

Handling is competent, character-
ized by modest understeer. The Olds
and Pontiac had an edge at the track,
thanks to their Eagle GT+4 tires.

All three vans can be ordered in a
variety of seating configurations.
Ours all had six individual bucket
seats that quickly unlateh for remov-
al. GM designers obviously saw these
as commuter vehicles, because there
are over a dozen separate drink hold-
ers molded into the interior,

Pontiae seems to have a distinet ad-

Dodge Caravan proved competent In all areas of performance.

Pl PO B B L ASHE
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EWEREN'T ABLE to corral
Toyota's soon-to-be-intro-
duced Previa minivan in time

for our comparison test, but one look at
this nifty new shape convinced us we
couldn't leave it out entirely

Accordingly, Toyola gave us an after-
noon with a preproduction prototype, the
first time anyone oulside of Toyota had
actually driven this vehicle.

We left thoroughly impressed. Not
only is this new van, penned by Toyota's
California design facility (Calty), pleas-
ant to look at, it's loaded with neat lea-
tures and interesting technical touches

Foremost under this last heading is
the new engine, a 2_4-liter dohc 16-vaive
Four. Besidas being more polent than its
pushrod predecessor (37 more hp, 21
maore [b.-ft. of torque), it's also more effi-
ciently packaged. The engine still sits
amidships, a plus in the handling depart-
ment, but it's canted over 75" and no
longer intrudes into the cabin.

The Previa is a good deal bigger than
the old van—11_2in. longer, with a 24.8-
in. stretch in wheelbase. It's roomier in-
side, with seating for live and optional
2-2-3 seating thal expands capacity to
seven. The rear seats fold up and fasten
io the wall to expand cargo space

And speaking of availability, you can
look for Previas to show up in Toyola
stores sometime in March.—Tony Swan

Dashboard design |abowve | lends George
Jetson look to Previa. Optional rear seats
[left) fold up to expand Cargo space.

SPECIFICATIONS
BASE PRICE 0,500 esd.)
ENGINE/DRIVE LAYOUT MidFear (4wd optional )
WHEELBASE [in./mm) 112 872865
LEMGTH (n./mm) 187 at4n
WIDTH (bn. ') 70 91600
TRACK, FRONT/REAR (in., mm)  61.761 2 15671554
HEIGHT {in /mm} 6851739
CURB WEIGHT (fbs. ) Mg
ENGINE L4 DOHE 16y
DISPLACEMENT jcu. in.fec) 148 7r2438
HP [pet (@ rpm) 138 (= 5000
TOAOUE (Ib. -7, & rpm) 154 (4000
TRANSMISSION oM 4A
BRAKES, F'R Dsctdrumn (discidise. ABS oplional)
STEERING Power rack & pinion

FUEL ECOMOMY, EPA CityMighway (mpg)  18/23 (st )
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. SPECIFICATIONS AND DIMENSIUNI

S

ENGINE/ ENGINE ENGINE/ TRANS- WHEEL- LENGTH WIDTH TRAGK

MANUFACTURER: LIST! DISPLACEMENT HP, NET/ DRIVE  MISSION BASE OVERALL VERAL FROMT/REAR

MODEL AS TESTED {elieg) TORDUE (ib.-i.)  LAYOUT TYPE (in./mm) (in.mm) ({in./mm} (v}
Chevrolet Astro 516,325/ OHY VB 150 @ 4000 rpm’ fronl’  d-speed 110.0¢ 1770 7.0 F:65.1/1653
£21.727 26214301 230 2400mpm  rear aulo 2793 4444 1955  RA:65.1/1653
Chevrolet Lumina APV $13.8099/ OHV VE 135 (@ 4400 pm ol 4-speed 1099 194 2 7ag F:58.7/1480
£17 726 1913097 180 @ 3600 mm  fran auto 2782 4931 1876  A:60.0/1548
ﬂlrjlhrfclmlﬂmntrr 525515 OHV VB 150 (& 4800 rpm front 4-speed 119.1/ 1805 T2.0 F:58.0/1521
£25515 2013303 185 @ 3600 rpm frond Ao 3024 4837 1828 R: 82 11577
Dodge Caravan §18,325 OHV VB 150 @ 4800rpm/  front  4-speed  112.0 1758 72.0 F:58.8/1521
£22,553 2013303 185 (@ 3600 rpm fromt Ao 2844 4466 1828 R:62.11577
£14.048/ OHV V& 155 @ 4200 pm!  hont 4-speed 118 174.8 717 F:61.5/1561
516,943 2454015 215@2400mpm  rear auto 3019 4440 1820 R BO.OV1523
514 944 SOHC VB 150 @ 5000 pm’  front  4-speed 11040 175.8 71.9 F:60.0/1525
i 519,466 180/2954 165 (@ 4000 rpm TEar Aulo 2805 4465 1826  F:B0.6/1545
Mitsubishi Van $1657T0 SOHC M 107 (@ 5000 rpmy mid 4-spead B8O/ 175.2/ 665/ F:56.9/1445
§19,323 143/2350 132 i@ 3500 rpm rear aulo 2235 4450 1600  F:54.31380
Nissan Axxess $16.409 SOHC 14 138 (F 5600 mm frant 4-spoed 102 B 171.9 66.5 F:57.6/1460
518,144 146/2380 1480 4400mm  4wd aulo 2810 4385 1680  R:5831429
Oldsmobile Silhouette 817,195/ OHVVE 135 @ 4400pm/  front' 4-speed 1098 1939 742 F:509.1/1500
£19.587 1913097 180 i3 3600 rpm fromt Bule 2792 4923 18684 A:60.8/1544
Pontiac Trans Sport BB, 125 OHV Ve 135 (@ 4400 rppm front 4-spead 105 9 1839 T4.2 F: 55 11500
$19,550 191/3097 180/@ 3600mm  lont auto 2782 4323 1884  R:60.8/1544
Volkswagen Yanagon 514,080/ OHV F4 S0 (@ 4800 rpm/ rear/  4-spoed 9697 17949/ 26 F:62.4/1585
515890 129/2109 117 i@ 3200 rpm rear manual 2460 4570 1845 A:61.81570

1. Best spaed while weaving through seven conas placed 100 ft. apar; the highat the speed, tha batter the transiant handling.

vantage in the area of ergonomic de-
‘E%En versus the other GM divisions.

e shaged steering wheel and su
portive bucket seats are tops. Olds
uses the same basic interior, with sim-
ilar seats but a more conventional
wheel. Chevy's Lumina APV is more
straightforward, with flatter seats
and less side and lumbar support.

Our high expectations t!{]::' these
new vans magnified a number of de-
tail disappointments. Wind noise, for
example, is higher than you'd expect
of a shape like this, and paint quality
was flawed by orange peel.

The fat B-pillar creates a substan-
tial blind spot, the heating, ventila-
tion and air-conditioning controls
require you to look away from the
road and the steering wheel, which is
offset to the right, becomes annoying

b

after only a few miles. Clambering
into the rear seats is a chore, and the
long shelf extending in front of the
driver takes a lot of getting used to.
It's reasonable to expect improve-
ments in this line of vehicles—more
powertrain options, including 4-
wheel drive, for example—as time
goes by, That's the GM way. Appeal-
ing as these shapes are right now,
we'd be inclined to wait for the line to
mature a bit before taking one home.

Volkswagen Vanagon

Spiritual progenitor of this entire
class, the veteran Vanagon still rates
as an excellent people-mover. The fin-
ish is traditionally German, which is
to say nearly flawless, and the interi-
or is nicely done up in a very Euro-
pean style—¢lean and contempaorary.

P PHOTO BY HLUNMPHREY SUTTOMN

The front bucket seats are the same
ones that have been used in VW se-
dans and ports cars for years, with
great lateral and lumbar support. In
the Vanagon, these seats have indi-
vidually adjustable armrests on ei-
ther side, a wonderful feature that no
other van offers. All the controls and
gauges are classic VW, and while
there's nothing flashy, everything
does the job it's supposed to do.

" The interior is marvelously Eﬂiglen;.f
ol cAn cArTy seven passengers, five
them grouped around a fold-down table
if vou want. There's a big cargo area at
the rear, right over the flat-Four en-
gine, and it's equipped with its own up-

holstered mattress.

Driving the Vanagon requires
some orientation. Plentiful body roll
makes the driver initially apprehen-
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TEST RESULTS

STEERING BRAKE FUEL ECONOMY ACCELERATION BRAKING  TOO-FT.'  SKIDPAD®  EPACARGD
TYPETURNS SYSTEM (MPG-EFA city/ 0-60 MPH (sec. | GO-0MPH  SLALOM 200-FT. VOLUME
(15} LOCK-TO-LOCK FRONT/REAR PM tast) Va-MILE {sec. & mph) (AL} (miph} CIRCLE (G) (Eu. fL.) -2
3500 Power recirculating ball.  + ABS 11.9-in. vented disc’ 17 11.88 160 56.58 b7 151.8 T &
ABS 9 5-in. drum 173 18.51 @ 72.54 =

3505 Power RAP 10.2-in, venied disc 18 1285 153 57.40 BT 104 6 2

27 B.8-in. drum 178 1806 (@ TOLTT L
817 Powar RAP 11,0-in. vontad disc 18 10.80 164 56 98 BT 150.0

29 B.9-In. drum 19.1 17.91 @ 75.60
3584 Power HAP 10, 1-in, ventad disc 18/ 11,10 166 56,58 &8 150.0

29 B.9-in. drum 18.8 18.12 @ 75.09
3500 Powar RAP/ 10.3-in. venied disc’ a8’ 9.80 168 50.75 T2 140.4

4.0 ABS 10.0-in. drum 14.2 17.31 @@ T1.65
3558 Power RAPR. 10, 1-in, venied disg 7 10,80 152 5642 ] 110.0

a8 ABS 10.2-in. drum 191 18.00 i@ 75.06 .
3307 Powar RAP/ 10.1-n. vanied disc 18 14.05 128 5583 B3 161.6

45 10.0-in. drum 186 19.62 i 68.32
2534 Power R&F 10.0-in, venied disc 17 12.05 144 5695 .70 BT -

a3 9.0-in, drum 175 1B71@71.24
3457 Power REP/ 10.2-in. venled dsc) 18 13.00 130 5782 J3 111.0

I 2.7 8 9-in, drum 175 18,89 @ 70.54 N

3500 Power REF 10.2-in. vented disc 18/ 13.50 132 5763 T3 104.6 P gl s

2.7 B.9-in. drum 17 4 19.22 @ 70.20 r
3480 Power REP 10.8-in. venied disd 8/ 15,70 138 5045 1 98.7 :

3.8 9.8-in, drum 19.6 19.83 (@ 65.80

2. G-lorces generaled dunng sleady-state comanng around a 200-1L-dia. circle; average of best cw and cow laps

sive, but a little time behind the bus-
like wheel ereates an impression of
predictability and stolidity. Powered
by VW's old 2.1-liter water-cooled
boxer Four, it's not what you'd call
exeiting, but if you're not in a hurry,
there are still plenty of other virtues,

Mitsubishi Van

For more than a generation, this was
what all Japanese minivans were [ike,
with the engine between the front
seits and the driver cantilevered out
front. Today, only Mitsubishi eontin-
ues to offer this design, and it suffers
in contrast to the rest of this fleet,

The problem lies with the basic cab-
over design. It makes the driving po-
sition awkward, engine maintenance
difficult and limits the u=ability of the
substantial interior spuce,

POPULAR MECHANICS ® FEERLIARY 1570

Like all Mitsubishi products, the
van is superbly built and detailed,
with nary a thread gone wrong. The
2.4-liter Four has adequate power,
and the rear-drive chassis can actual-
ly be driven with surprising verve.

Compared to more modern mini-
vans, though, this one feels dated.

Nissan Axxess

Shorter and lower than all its compet-
itors, the Axxess almost seems to be
in a different vehicle class, It's by far
the maost ear-like of all these mini-
vans—small, handy and even funona
winding eountry road.

The little Axxess has some elever
touches, including rear-hinged rear
doors. There's no central door pillar,
so opening both front and rear doors
exposes the whole side of the van,

Unlike its competitors, the Axxess
algo has rear doors on both sides. Who
says that vans can only have a curb-
side door for rear-zseat access? The
Axxess design makes sense, although
getting into the rearmost seat re-
quires elimbing and determination.

The weak point of the Axxess is
under the hood. Our test van was
equipped with 4-wheel drive—we'd
requested 2wd—which didn't help
much in the 0-60 mph department,
But even without the added weight
and mechanical drag of 4wd, the 2.4-
liter Four that powers the Axxess
doesn't get the job done with much
zeal. Moreover, it was noisy.

Perhaps there's a way to squeeze
Nissan's excellent 3.0-liter V6 under
the hood. That would make the Axx-
ess very interesting indeed. ™

aF
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DEOGAIV

INTHE FAST LANE

With 16-bit microprocessors under the hood, the latest videogames
deliver warp-speed action, 3D-like graphics, a rainbow of color and digital sound.

Soon, you'll play by phone.

BY FRANK VIZARD, Contributing Editor

HE DIFFERENCE between

I playing videogames at home

and at the amusement arcade is
narrowing, thanks to the arrival of
more powerful machines that plug di-
rectly into yvour television. Although
they are more expensive than video-
game systems Lhat are already in
miany homes, the new game systems
offer greater complexity, more realis-
tie and colorful graphics, better sound
and a lot maore action,

The hottest new contenders are
the Genesis system, from Sepa, 8
and TurboGrafx-16, from NEC. &
(O the two, Genesis iz the &
more advaneed. :

Computer power
The new Genesis system
boasts the same 16-bit
technology found in ar-

1&-bit chip in 5ega’s Gene-
sis is suited for fast-mowv-
ing Motorsports games
like "Super Hang-On"
[opposite].

cade games, and it also uses the same
Motorola 68000 microprocessor as an
Apple Macintosh computer, By com-
parison, conventional videogames
like Nintendo's and even Sega’s previ-
ous system use 8-bit digital process-
ing. The extra computer brainpower
gives Genesis a list price of §189,
roughly $100 more than what B-bit
systems sell for in stores. Individual
game prices range from $30 to $50,

comparable to the cost of present
videogames,

To fully appreciate the technical
ability of Genesis, it's helpful to study
it against the immensely popular Nin-
tendo system.

The Nintendo system has 52 colors
available, four per sprite. Sprite is
videogame jargon for any on-screen
movable object—a baseball, for ex-
ample, or even the arm of a player
throwing the ball. Genegis upgrades
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the amount of color

considerably. It offers 512 colors,
with 16 available per sprite. Genesis
alzo offers more sprites, 80 versus 64
for an 8-hit system. This means that
more on-screen objects can be creat-
ed, with more lifelike detail and great-
er mobility. A ballplayer’s throwing
motion, for example, can show great-
er articulation of the body joints—in-
cluding movement of the eyes,

3D-like images

The added brainpower of the Genesis
syatem i= evident in other ways, Most
games present an on-sereen character
moving against a stationary back-

m-u'

Finer resolution is one attribute of 1 6-bit vid-
eo graphics, giving depth and texture to
scenes in Sega’s “Last Battle.”

POPULAR MECHANICS ® FERRLIARY 15990

ground. Genesis
independently scerolls both
the foreground and the background to
achieve perspectives that are almost
d-dimensional in appearance. All of
the action is seen in greater detail be-
cause of the Genesis system's finer
resolution. Genesis offers a resolution
of 320 x 224 lines, while Nintendo of-
fors 266 = 240 lines.

The Genesis control pad includes a
third AcTION button—one more than
H:ill.itl—lf'l cont I"I!F] on=streen q'_l,[{{irl]]

Lifelike color and stereo sound effects are an-
ather bonus of 16 bits [notice the muzzie

flash). Both excel in Sega’s ' Thunder Force,”’

b

more precisely. Only one control pad
is supplied with the game although
there are ports for two. The second
control pad must be purchased sepa-
rately.

Although the visual upgrade is
most immediately evident, the sound
quality of the Genesis system also is
an improvement over the tinny char-

HP T T TPy

A 1 6-bit system screens more objects, with
maore realistic motion. Sega flelds a chopper
task force in “Super Thunder Blade.™




VIDEOGAMES IN THE FAST LANE

acter of older systems. Stereo sound
is available through headphone in-
puts. Audio has been generally im-
proved by the addition of true-to-life
sound effects.

All the advantages of the Genesis
system are apparent in a game such as
“Tommy Lasorda's Baseball.” It's as
realistic as the Nintendo system's
“RBI Baseball,” and has better action
and graphies,

The 16-bit technology employed
means that a variety of information
sereens provide contestants with data
as the game progresses. Updates in-
clude speed of the last pitch, the count
of balls and strikes, the number of
outs, and statistics on both the pitcher
and batter. There's also a small white
outline in the lower right corner that
shows all the players and their loca-
tions. Lineups and pitchers are cho-
sen according to stats on file for each
team member. Onece the game begins,
look for all the stealing, bunting and
fielding you'd see in a real baseball
game, At times you'll even see the
stitching on the ball,

Play by phone

Soon, baseball fans will be able to play
“Tommy Lasorda's Baseball” and
popular arcade titles, such as “Al-
tered Beast,” against cross-town or
cross-country rivals—by telephone,
Players will use a specially designed
TeleGenesis modem that conneets to
your home phone line, The modem is
scheduled for delivery later this vear.
Based on an evaluation of the system
during a recent trade show, the data
exchange between two callers is vir-
tually instantaneous, Besides the
telephone modem option, Genesis is
equipped with an expansion port that
could be used for a keyboard or other
extras to be developed later.

Genesis alzo is backward compati-
ble in that all the older Sega games
can be playved on the new svstem. An
optional “power base converter” al-
lows the existing group of more than
80 games to be played, although the 8-
bit games do not benefit from the
more powerful 16-bit mieroprocessor.

NEC's TurboGrafx-16 systemn brings compact
disc technology to videogames. The CD op-
tion enhances game complexity.
TurboGrafx-16

Also using 16-hit technology is NEC,
anew name in the videogame busi-
ness. The company's TurboGrafx-16
system ($199) uses 16-bit technology
only in its handling of a game’s graph-
ics. Like the Genesis system, there-
fore, the TurboGrafx-16 has 512
colors available, 16 for each sprite,
But it fields only 64 sprites, and reso-
lution is limited to 256 x 212 lines.
Other than its excellent graphics, the
NEC TurboGrafx-16 system operates
like any older 8-bit aystem in its gam-
ing capabilities, though NEC does
add stereo =ound for much improved
audio.

From an operating standpoint, the
NEC TurboGrafx-16 system will look
familiar to anyone who's ever seen a
Nintendo system. There are some dif-
ferences, however, not immediately
apparent to the eye.

One difference is that the game con-
sole comes with only one port, for a
single control pad. if more than one
person wants to play a game simulta-
neously, the competitors must use an

"Victory Run’” for TurboGrafx-16 celebrates
the Paris-to-Dakar auto rally. Advanced con-
trols facilitate shifting and steering.

0

TurboGrafx-16"s optional CD player can be
used for musical entertainment. too. Your CD

player controls are displayed on screen.

optional TurboTap controller ($20)
and control pads. The TurboTap eon-
troller allows up to five players to
compete at once. Each additional con-
trol pad costs $20,

Every TurboGrafx-16 control pad
has a 3-position switeh over each of its
two ACTION buttons. These switches
control the rapidity of fire in shooting
games. The switches are also impor-
tant in games such as “Vietory Run,"”
a simulation of the Paris-to-Dakar
automobile rally. The switches and
buttons determine your ability to
ghift gears and control your rate of
speed,

The CD option
Also different is the appearance of the
TurboGrafx-16 game cartridge. It is
about the size of a eredit card, and
slips into a emall slot on the game con-
sole. It is as if you were using an auto-
matie bank teller machine. Game
playing ean be expanded with a novel
compact dise player that attaches to
the front of the game console. A com-
pact disc can store up to 550 mega-
bytes of information, roughly the
E_c];livalent of 300,000 typed pages.
CD-based videogames promise levels
of complexity not otherwise avail-
able. The digital audio capability also
promises some good special sound ef-
feets. The $399 CD player is specially
designed to interface with the Turbo-
Grafx-16 system. [t can also be used
to play standard 3- and b-in. musie
CDs, as well as CD+G (graphies)
dises.

Other options for the TurboGrafx-
16 system include a joystick with
slow-motion capability (345) and an
adapter ($35) that provides direct vid-
eo and stereo audio to a home enter-
tainment system.

Despite the merits of NEC's Turbo-
Grafx-16, the Genesis system from
Sega clearly points the way toward
the future of videogame playing. The
16-bit system is the elosest home-
bound players can get to the arcade
experience and soon, the telephone
will let them compete across town or
across time zones.

Another 156-bit beneflt s more on-screen in-
formation. Notice the first and third base
windows In NEC's “Waorld Class Baseball.
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HAND TOOLS
FILES

A tool of a thousand
faces—there’s one for

every purpose.

BY THOMAS KLENCK, Associate
Home And Shop Editor
PM Photaos b}ir Brian Kosoff

OST HOMEOWNERS have at

least one file Iving in the bottom
of the toolbox orin the back of a draw-
er, And, when the time comes Lo
sharpen the lawnmower blade or
clean up the rough e after cutting
a bolt to length, it's this simple hand
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tool that comes to the rescue.

While the basic idea of a file may be
simple—a bar of hardened steel with
rows of ly spaced cutting teeth,
the variations on this theme are
tically endless, For every smoothing,
trimming and sharpening job that you
can imugirw. there's a :-]llll."lui]_'-.' de-
signed file for the job,

However, because there are so
many different types, knowing wh
file is right for vour needs isn't alwaye
easy. And the problem is compounded

use the nomenclature that de-
scribes these tools isn't guite as infor-
mative as yvou might like. Knowing
that you need 4 small file for smooth-
ing steel, for instance, doesn’t help
when the dealer asks if you'd prefer a
b-in. mill bastard or an B-in, second-
eut hand file,
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Fortunately, many files are desig-
nated by the job that they perform,
stich as a chain saw file or a warding
file. However, the best way to know
what yvou're looking for is to under-
stand the standard way that files are
classified.

Files are classified in terms of their
shape, cut and length. The cross-sec-
tional shape of a file can be circular,
rectangular, triangular, diamond-
shaped or a combination of flats and
rounds, Many types are available
with either straight or tapered sides,
Choosing a particular shape simply in-
valves finding a file to fit the work.
Mill filez and flat files are suitable for
flat edges or surfaces, but a triangular
gaw file is best suited for fitting be-
tween the teeth of your handsaw,

The cut of a file refers to both the




tooth configuration and to he
batwannthat&ethnrc SET

:ngmﬁmm%whmm

amount of miust

Forfaster and whena

finish is aces ldnubh-cu

used. Here, nmumd ruwuf

dh;unulmhmmtum first.

The first rndwi;llf teeth ni.g called the

overcut, and the second, opposin

mwmmﬂﬂdth&upcn 1

While the faces of a typical rectan-

the edges H i urmrldm!n

e are cut for wao

slots or out corners. Howev-

&,mmﬂmh&mmﬁm
inmrnmwilhmﬂ.

commonly available in three grades of
coarseness: smooth cut, second cut
and bastard cut. However, the actual
space between the teeth is also relat-
ed to the length of the file body—as
the length increases, the file gets
coarser. In general, a 6-in. bastard-
cut file (short, but eoarse) will pro-
dncemuksmmﬂnrtnllﬂ-m.md-
mtﬁlﬂ or a 14-in. smooth-cut file.

ps differ from single- and dou-
hle-cutﬁleainthntthﬂtaethmitﬂin
vidual points rather than lines. This
reduces and makes for a fast,
but rough, surface.
rasps are generally used on wo

fffff

L2

F R e o el e e

e i} rasp for quicker cutting
finally, a wood rasp for fastest

In addition to single, double and
rasp cuts, you'll find with curved
teeth and specialty files designed for
more efficient cutting in ¢ ma-
terials. Keep in mind that files are not
abrasives, They cut the wood in one
direction only. Rubbing a file back
and forth over a surface won't get the
job done any faster, and you're likely
to wear out the file sooner. Always
have a file card on hand for cleaning
out clogged material and store the
files so they won't become dulled by
other metal tools,

The followin
is just a sma
nmnpl}ﬁg ul;tllilla
many files a
able. Note that
for safe use, a file
with a tang must
be fitted witha
handle. Unless
indicated in the
description of a

model,
the prices given
are for the file

- 'liockmmnvll

only.

most common
single-cut file is
the mill file. It's
used for

ing eircular saw

12

file, half mill file. The other
side is single cut for smooth
wark. It costs about $6 with
handle. For details, write to
The Disston Company,
7345-G W. Friendly Ave,,
‘Greensbore, NC 27410,

4. Cabinet rlsp—WhiIe
coarse files designed for use
on metal can be useful in

blades, draw-filing, lathe
work and anywhere else a
smooth finish is required. Mill
files are available in lengths from
4 to 16 in. The 8-in. mill bastard
shown (about $4) comes with a plastic
handle, For more information and de-
tails, write to The Disston Company,
7345-G W. Friendly Ave., Greens-
boro, NC 27410.
2. Warding file—This file is designed
for shaping and trimming the notches
in locks and keys. It's double cut on
the faces and single cut on the edges.
The tapered profile is useful in situa-
tions where an ordinary file won't fit.
Produced in bastard, second and
smooth cut, warding files are avail-
able from 4 to 10 in. This 8-in. model
costs about $5.25. Contact Cooper
Tools, Box 728, Apex, NC 27502,
3, Hwaha file—Double-cut ciﬂ:;: w
ous are as
muhmmtpﬂﬁlm. mﬁ‘“
all used by hand, the term
refersto aﬂal.ﬁle with straight, uncut.
(safe) edges. This particular 8-in,
model is actually half hand
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rasp. This typical model is 8 in. lon
mdphns a mﬁﬁd and flat face. It mm.%
about $15 with plastic handle, For
more information and details, contact
The Disston Company, 7T345-G W,
Friendly Ave., Greenshoro, NC
27410.

5. Handsaw file—Single-cut trian-
gular saw files are available in a
range of sizes to suit the size
of the saw teeth being
filed. This 6-in. slim

taper file is best for 7- or 8-pt.
saws, Other sizes include heavy,
regular, extra slim and double ex-
tra slim. Double-cut triangular
files are called three-square files
and are used for I‘.rmu‘m.ni' ing inter-
nal angles in metalwork. file
shown costs about £4.60 and
comes with a plastic handle. Con-
tact Sandvik, Box 1220, Seran-
ton, PA 18501,
6. Cranked-neck rasp—Curved
rasps come in a wide variety of
shapes and sizes, and each makes
a particular shaping operation
easier. This rasp (% x 2%
in.) is ideal for w'efuﬁjr shaping
flat or slightly concave surfaces
and is useful in wood-
carving. This handmade tool
| ($24.50) iz available from Garrett
‘Wade, 161 Avenue of the Ameri-
cas, New York, NY 10013.

o

7. Rifflers—These tools enable you to
and smooth details that no oth-
er file can handle. One end of each
uniquely shaped, rasp cut riffler is
fine and the other end is coarse. For
an extra fine finish, these rifflers are
also available in a file cut. A set of
eight costs about $95. Contact Gar-
rett Wade, 161 Avenue of the Ameri-
cas, New York, H‘:’%ﬁﬂlﬂ. :
8. Needle rasps—These tiny rasps
(5% in. long overall) are ideal fgrrmud-
elmaking or detailed carving and fit-
ting. They feature a smooth rasp cut
and come in the following shapes:
rectangular, tapered, triangular,
round, half round and square. For
metalwork, needle files are availahle.

'This set of six rasps costs $21.25 from

Garrett Wade, 161 Avenue of the
Anmrim._ﬂew York, NY 10013.

L
e

9. 4-In-hand file—I{ you're only going
to own one file, then this combination
tool might be what you need. The 8-
in.-long file has both round and fat
surfaces, and each side of the file hasa
double-cut and rasp-cut end. The 4-
Way file shown cogts about $4.30, For
more information and details, write to
Stanley Tools, Div. of Stanley Works,
600 Myrtle St., New Britain, CT
(6050,
10. Rethreading file—This tool is de-
gigned to clean out and restore dam-
aged threads on studs, bolts, screws
and threaded pipe. Each cutting face
of the tool is shaped to fit a different
pitch thread. The model shown (No.
177-1, about $5) will fit serew threads
of 11, 12, 13, 14, 16, 18, 20 and 24
threads per inch. Three other models
are available for other thread sizes.
Contact General Hardware Manufac-
turing Co., B0 White St.,
New York, NY 10013,
11. Aluminum file—
Ordinary files tend to
clog when used on soft
E.Eln:linum. This file
addresses the prob-
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lem with a unique double-cut pattern
that resists clogging. The initial deep
overcut is followed by a light upcut on
the opposite diagonal. This producesa
scalloped-tooth pattern that cuts
cleanly and leaves a fine finish. The
Type-A aluminum file (about £7.50) is
made by Cooper Tools, Box T28,
Apex, NC 27502,

12. Patternmaker’s rasp—Like regu-
lar rasps, these tools have individual
teeth for fast cutting. Here, however,
the teeth are staggered and smaller
for a finer finished surface in wood.
Available in second and smooth cut,
patternmaker’s rasps also have cut
edges for working in corners. This
mode] costa about $20 from Cooper
Tools, Box 728, Apex, NC 27502,

13. Super shear file—This file has an
offset cireular tooth that euts both
fast and smooth. A light upeut, almost
parallel to the plane, breaks each cir-
cular cutting edge for clog-free filing.
Designed for work on softer metals,
iron, annesled steel, plastic and hard-
wood, thizs Nicholson file costs about
$16.50. Contaet Cooper Tools, Box
728, Apex, NC 27502,

14, Half-round file—This bastard-cut
fileis double cut for fast stock removal
and one face is round for working con-
cave shapes. Although it's classified
as a machinizt file, it's useful for fine
trimming in wood. Half-round files
are available in smooth and second
cut, and some of the finer varieties are
single cut on the round side. The 10-
in. half-round bastard shown costs
$9.50 from Wooderaft, 210 Wood
County Industrial Park, Box 1686,
Parkersburg, WV 26102.

15. Knife file—The single-cut edge of
this file is about '/, in. thick, and the
double-cut faces are at about a 10° an-
gle to each other. The wide top edge is
uncut. Used by tool and die makers,
this file iz excellent for working in
tight, acute angles. This knife file is 10
in. long and costs about $6.60. For
more information, contact Sandvik,
Box 1220, Seranton, PA 18501,

16. Spiral-cut chain saw file—Fea-
turing a special spiral-cut pattern,
this file cuts faster than standard
round chain saw files. It's offered in
diameters of */ys, *1q and "z in. Regu-
lar smooth chain saw files are avail-
able in sizes ranging from % to % in.
dia. The file shown costs about $1.
Contact Cooper Tools, Box 728,
Apex, NC 27502,

17. Detailing flle—Basically a half-
round combination file, this tool is
handy for working small flats, rounds
and hollows. The ends are tapered for
working in econfined spaces and one

i

i

i

-
i

Se——— e s

end is bastard cut while the other is

second cut. The detailing file ($19.75) | Apex, NUC 27502,

is available from Wooderaft, 210

Wood County Industrial Park, Box | the standard, double-cut machinist
| file, the Magicut file is designed for

1686, Parkersburg, WV 26102.

18. Surform tools—Versatility and
) make these tools the choice for
shaping wood, body filler, fiberglass,
aluminum and other soft materials,
The Surform file (left, about $11.50)
accepis three different hardened-
steel replacement blades and two
grades of abrasive cutters. The round
Surform (about $10.80) is ideal for
roughing out tight curves and shaping
holes. For more information and de-
tails, contact Stanley Tools, Div, of
Stanley Works, 600 Myrtle St., New
Britain, CT 06050,

19. Japanese rasp—Here's an oddity
that's guaranteed not to elog. It's bas-
ically a grid of hardened-steel saw
blades. One side is fine and the other
coarse, The 1}&-in.-wide x 10-in.-long
replaceable blade cuts wood, plastic
and soft metals. The Japanese rasp
costs about $20 from Garrett Wade,
161 Avenue of the Americas, New
York, NY 10013,

20. Curved-tooth file—This 14-in.
file features deeply cut curved teeth
for fast cutting and reducing clogging
in soft material. Widely used in auto-
body work and on aluminum and sheet
steel, it's also available in 8-, 10- and
12-in, lengths, And, there's a flexible
type that fits in a special holder with
handles similar to a plane. The holder
can be adjusted to bend the blade for
working convex and concave sur-
faces, The file shown costs about $24.

| costs about $11. Write to Cooper

shown costs about $4. For more infor-
mation, write to Sandvik, Box 1220,

Contact Cooper Tools, Box 728,

21. Magicut file—A close cousin of

fast, yet smooth cutting. Angled ser-
rations across the teeth create a chip-
breaker-type tooth that resists
clogging. Available in four sizes from
8in. to 14 in., the 14-in. tool shown

Taols, Box T28, Apex, NC 27502,

22. Round fite—This is the standard
file for cleaning up or enlarging holes
and shaping tight internal curves. It
works on metal or wood. It's available
in single- or double-cut and smooth-,
second-cut or bastard grades. The 10-
in. bastard shown costs §6.50 from
Wooderaft, 210 Wood County Indus-
trial Park, Box 1686, Parkersbhurg,
WV 26102,

23. Square file—When vou need to
make a round hole square, this is the
file to reach for. Itz long, tapered pro-
file also makes it useful for cleaning up
right-angle shapes such as slots and
keyways. Available in widths from
%40 to % in. and lengths from 4 to 14
in., the 10-in. double-cut bastard

Seranton, PA 18501.

24, Keyway rasp—A combination
rasp for shaping wood. One end is flat
and tapered with cut edges. The other
end is a tapered round rasp. This 10-
in. tool costs $12.95. For more infor-
mation, write Wooderaft, 210 Wood
County Industrial Park, Box 1686,
Parkersburg, WV 26102, ™
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KITCHEN
TABLE

A sturdy table for the
well-furnished kitchen.

BY NEAL BARRETT

l TOFTEN SEEMS that things
aren’t what they used to be, and
this feeling holds true for furniture as
it does for other aspects of our lives,
Some contemporary designs force us

to think of furniture as art—or, at the
very least, as decorative embellish-
ment—and in the process, seem will-
ing to leave the comfort and funection
of furniture behind. This is why we
thought it might be refreshing to har-
ken back to the days when a table was
a table, simple and functional, yet
beautiful.

Our kitchen table's straightfor-
ward construction and clean lines are
reminiscent of Shaker furniture.
And, in the Shaker tradition, the ta-
ble was also designed to serve both as
a utilitarian workstation, for prepar-
ing a meal, and as a dining table, It's
dimensioned to seat four diners or, in
a pinch, accommodates up to six.

A kitehen table is often the most

Clear away the cooking utensils and the
table comfortably seats four for dining.
used table in the house, and we de-
signed our table with durability and
ease of maintenance in mind. It's built
of solid maple and its rugged mortise-
and-tenon joints are further bolstered
with hefty eorner blocks serewed to
the aprons,

For a finish, we chose a simple pene-
trating mixture of tung oil and var-
nish. It's easily applied with a rag or
brush and is built up in several coats.
It's also easy to reapply the finish if it
starts to wear.

Color photo: | 8 Roi
Black-and-white photoa: Neal Banet
Technical art: Eugens Thompson
Photo stylist: Gabe Hemck
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Making The Top

HE TOP is made from %/ ;-in.-

thick stoek (about 1% in. thick),
Aim for consistency of grain and color
when selecting the stock. Crosscut
the boards about 1 in. longer than the
finiched dimension. Using a hand
plane or jointer, make one edge of
each board straight and square. Rip
13 strips 2%, in. wide, Joint the sawn
edge of each strip straight and square.
Lay out the strips, alternating the
growth rings to minimize cupping in
the top, and number consecutively.

It greatly facilitates assembly to
use some means of keeping board
faces flush during glue up. We could
have uzsed dowels orgplines, but chose
No. 20 joining plates (also called bis-
cuits) because they are easy to use
and they greatly strengthen the joint,

Mark the plate locations starting
about 3 in. in from each end of the top
and space the plates 6-8 in, on center
along each joint’s length (Photo 1),
Then, place each strip on a clean, flat
surface, such as a table saw top, and
push the strip against a fixed block or
fence. Holding the strip firmly, align
the center mark on the plate joiner
with the line on the strip and cut the
plate slot (Photo 2). Be sure to keep
the plate joiner and the workpiece flat
against the table and keep your fin-
gers clear of the cutter area.

Glue and clamp together groups of

JOURNAL

three or four strips. When the glue
has dried, glue and elamp the groups
together (Photo 3). Clamp the top to
the bench and use a sharp plane to

1 Place the top strips on bench, alternating
growth rings. Use a straightedge to mark
the joining plate [biscult | locations.

-l I
3 Apply glue to the board edges and the
plate siots. Then, install the plates and damp

together the strips Into small groups.

smooth off surface irregularities
{Photo 4). Trim the top to length with
a circular saw and a straightedge
clamped across the top.

2 The saw table provides an excellent sur-
face to cut slots for joining plates. The saw's
fence supports the workplece from behind.

& Clamp the top to the workbench and use
a sharp plane to smooth and flatten the sur-
face. Plane diagonally and with the grain.

| Making Tapered Legs

HE LEGS are made from ¥/,

stock (actually about 2% to 2% in.
thick), but you ean also glue them up
from thinner stock. Crosscut leg
blanks to a few inches longer than
their finished length and rip them to
2% in. 8q. The legs will be crosscut to
finished size on the table saw or the
radial-arm saw.

With either saw, you should use a
stopblock to ensure that the legs are
cut to the same length. With a radial-
arm saw, simply clamp a stopblock to

5§ Crosscut 2'-In.-3q. leg blanks. A stop-
biock clamped to the fence ensures the legs
will be cut to the same length.

the fence so that the distance from it
to the blade equals the length of the
finished leg. Butt one end up to the
gtopblock and crosseut the leg to size,

To set up a stopblock on a table saw,
clamp a block to the saw's fence,
Then, slide the fence over until the
distance from the block to the blade
equals the leg's length.

Butt one end of the leg against the
stopblock and push the leg forward
using the miter gauge. Theffeg should
be clear of the stopblock onee it con-
tacts the blade. Make sure you have

& Mark the lines for the apron mortises near
the top of the legs. Use a sharp pencll and a
square or a mortise marking gauge.

F/

the clearance, otherwise the leg could
pinch between the blade and the
stopblock and bind dangerously in the
cut. Also, hold the leg firmly against
the miter gauge to ensure that it
doesn’t move while it's being cut
(Photo ).

Next, lay out the lines for the mor-
tises. You can use a mortise marking
gauge for this, or just a sharp pencil
and a equare (Photo 6). Also, mark the
lines below the mortises that deter- |
mine the start of the leg's taper. Usea
straightedge to extend a line from

7 Remove the mortise waste by boring
overlapping '4-in.-dia. holes. A fence
clamped to drill table stabilizes workpiece.
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KITCHEN TABLE
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MATERIALS LIST—KITCHEN TABLE

Key No, Sizeand use)

A 1 1Wx32%x {top)

g ; ?Elﬁ:w i

x

D 2 m:mmmphm

E 4 mm:wm(mum
F M %x2x2V maple (button)
Misc.: 30 1¥-in. No. Bfh '?END.E'.I
::dmim%{ ' No® 60329607 and
available from Garrett Wade Co., 161 Ave-

e f the Americas, New York, NY 10018,

that point to the leg’s bottom. The
bottom should be 1% in. x 1% in. sq.
Note that the legs taper only on the
two inside surfaces. The 2-sided
taper gives the table a refined profile
and makes the legs look as if they are
splayed slightly.

Remove the waste inside the mor-

tize lines using a Y-in.-dia. bit in the
drill press (Photo T) or with a portable
drill and a doweling guide. If youusea
drill press, clamp a fence to the table
to pogition the workpiece. If youuse a
portable drill, mark the mortise depth
on the drill bit with a stop collar or
wrap a piece of masking tape around

the bit. With either method, bore 4 se-
ries of overlapping holes inside the
mortise layout lines.

Next, elamp each leg to the work-
bench, and use a sharp chisel to finish
cutting the mortises to size. Pare by
hand to smooth the walls of the mor-
tise and use a mallet to chisel the ends

POPULAR MECHANICS ® FEBRUARY | 990
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of the mortige square (Photo 8). Note
that the mortises are cut '/, in. deep-
er than the apron tenons’ length to al-
low space for the excess glue at the

8 Clamp the leg to the workbench. Square
up the ends of the mortise with a sharp, nar-
row chisel driven with a mallet.

bottom of the mortise.

Use a band saw to cut the leg

tapers. Be sure to cut just to the

waste side of the taper line (Photo 9).
- -

¥ Lay out the taper on the two Inner sur-
faces of the legs. Feed the leg smoothly Into
biade and cut slightly outside of layout line.

Aprons
IP THE aprons to width from %/,
stock. Usea hand plane or jointer

to make their edges square and
straight. Use a stopblock, as dis-
cussed on page 76, when crosscutting
the aprons to ensure they are the
same, Equal lengths for both aprons
in a pair is important, If they are not
the same, then it will be impossible to
square up the leg/apron assembly.

Use a dado blade in the table saw to
cut the apron tenons. Again, a stop-
block clamped to the saw table will
ensure the tenons are a consistent
length. It will also eliminate having to
lay out each tenon (Photo 11). Re-
adjust the blade height and cut a
shoulder at the tenon’s base. Raise or
lower the blade and cut the other
shoulder. Which shoulder is cut first
is not important.

Since the dado blades tend to leave
small ridges on the surface of the cut,
it's good practice to cut the tenons
slightly oversize and trim them to fin-
ished thickness by removing these
ridges. To trim the tenons, hold the
aprons in a bench hook—or clamp
them to a table—and carefully pare
away the ridges with a razor-sharp
chigel. (For information on how to
make a bench hook, see PM's Novem-
ber '89 "Woodworking Guide," page
71.) It's important to keep the chusel's
back flat against the tenon's cheek to
prevent gouging. A %-in.- or 1-in.-
wide chisel works better for this oper-
ation than does a narrow chisel (Photo
12).

Test fit each joint and, if necessary,
lightly pare down the tenon for a
proper fit. It's best to concentrate on
adjusting the tenon to fit the mortise
rather than the other way around, be-
cause a mortise is more difficult to

Clamp each leg to the workbench and
use a sharp hand plane or belt sander
to smooth away saw marks and refine
the leg profile (Photo 10).

10 With the leg clamped to the work- |
bench, use a belt sander or a hand plane to
smooth away saw marks and refine profile.

trim than a tenon. The tenons should
be snug in their mortises, but should
not require great force to bring the
joints tight.

Replace the wide dado blade setup
with one to plough a narrow groove.
Cut the ¥-in.-wide x %/ z-in.-deep
groove on the inside of each apron for
the wood buttons that attach the top
to the leg/apron assembly (Photo 13).
Each button's tongue fits snugly into
this groove, but since the buttons are
not glued in place, the top is free to ex-
pand and contract with humidity and

11 Cut apron tenons on the table saw using
dado blades. For uniform tenon length, butt

apron to a block clamped to table,

13 Using the dado blades in the table saw,
cut groove In apron’s back. Groove recelves
wood buttons that attach top to base.

78

still remain firmly attached to the
base assembly.

Use a ¥4-in.-dia. corebox bit in the
router table to cut the decorative
groove on the bottom edge of each
apron. (We used a Bosch No. 85445M
bit.) Apply steady pressure on the
apron to keep it against the fence as
you feed it over the bit (Photo 14). It's
easy to mistakenly cut the decorative
groove on the wrong edge, so use the
button groove as a reference point.
The groove should be facing up and on
the edge closest to you.

| Ly e 4.' ’
12 Hold the apron to a bench hook, or
clamp It to bench. Carefully pare tenon

cheeks smooth with a sharp, wide chisel.

-

14 Cutthe decorative groove on the
apron’s face using corebox bit In router
table. Hold apron firmly against the fence.
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| Base Assembly

EFORE assembling the base,

sand all legs and aprons with 120-
and 220-grit sandpaper, then dust
them off. Gently knock off any sharp
corners with a block plane or a sand-
ing block and 120-grit paper. Test fit
the entire base assembly before glu-
ing the pieces together. Make any ad-
justments necessary =o that the joints
fit together well,

Apply glue to the tenon cheeks of a
long apron and the corresponding
mortise walls on two legs. Push the
pieces together by hand and bring the
Joint tight with a pair of clamps (Photo
15), and check for square. Also, use a
thin scrap block under the clamp jaws
| to prevent marring the work. Repeat
this procedure on the second leg/
apron assembly.

Once the glue has dried, join the

front and back assemblies to the side |

15 Glue and clamp together a pair of legs
and a long apron. Use scrap blocks under
clamp heads to prevent marring the legs.

HOME AND SHOP

SURNZ

| aprons. Be sure to assemble the base

on a flat surface to avoid imparting a

twist to the frame during glue up. If |

you have any doubts about whether
the surface is flat, place a pair of
gticks—on edge—across the assem-
bly. The sticks should be the same size
and should span the width of the ta-
ble. Place one stick at each end. Sight
down the assembly, over the sticks,
and if you see one stick sloping above
the other, then the assembly has a
wind. You will have to move the as-
sembly toa flat surface.

Use a pair of clamps at each end of
the table, and use thin blocks under
the clamp jaws. Measure diagonally
across the top of the assembly to
check for square (Photo 16). Adjust
the clamps, if necessary, until the di-
agonal measurements are the same.
Let the glue dry overnight before re-
maoving the clamps.

16 Join two long assemblies with short
aprons. Clamp across the table's width and
measure diagonally to check for square.

Rip the corner blocks to width from
Yi-in.-thick stock. Use a miterbox to
cut the 45° angles on the block ends.
With the drill press and a ®/y-in.-dia.
bit, bore and countersink pilot holes in
each block. If you don't have a drill

ress, use a portable drill to bore the
ole, aligning the bit with a sliding

bevel gauge.
Press the blocks against the apron
and poke a brad awl through the holes

you just bored to mark the location of
the pilot holes in the aprons. Bore the
angled pilot holes into the aprons, be-
ing careful not to break out the other
side. Mark the drill bit with a piece of
masking tape or use a stop collar to
mark the hole depth.

Install blocks at each apron corner
with 1%-in.-long No. 8 fh screws,
holding the block flush to the bottom
apron edges and below the groove
(Photo 17).

17 Screw the comer block fiush to the bot-
tom edge of aprons. Top of corner block
should be below apron’s button groove.

Base Assembly/Finish

IP A piece of %-in.-thick stock to

2% in. wide. Use dado blades in
the table saw to cut a Ya-in.-wide x V-
in.-deep rabbet in the strip's edge.
Crosscut the strip to make buttons us-
inﬁ the table saw and miter gauge
{Photo 18). Bore and countersink a pi-
lot hole in each button.

Sand the tabletop thoroughly with
120- and 220-grit sandpaper and
touch-up sand the table Ease a5 re-
guired. Dust off & and wipe them
with a tack eloth before finishing.

The oil-varnish mixture we chose
for a finish imparts a good amount of
moisture and abrasion resistance,
while allowing a natural, close-to-the-
wood feel. It consists of equal parts of
;l:‘ure tung oil and Behlen's Rockhard

abletop Varnish. (See the materials
list on page 77 for a supplier's ad-
dress.) Using a lint-free rag, or a
brugh, apply a liberal coat of the mix-
ture, and let it soak in for 5 minutes.
Wipe off the excess with a clean rag,
leaving only a damp surface. Remem-
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ber to apply the finish on both sides of
the aprons and the top.

Let the finigh dry overnight and re-
peat the process for at least three or
four coats. You can apply more coats,
if you like, to achieve greater luster
and a rich satin glow. When the final
coat has dried at least 24 hours, buffit
out with 4/0 steel wool or an extrafine
Scotchbrite pad to remove dust nibs
and even out the finish.

18 Cut the rabbet in a strip and mark the
lines across It for buttons. Crosscut the strip
Into buttons with miter gauge on table saw.

Place the top upside down on a pad-
ded surface and invert the base overit
sothere is equal overhang on all sides.
Place the wood buttons around the
aprons and bore the pilot holes in the
top. Mark the bit with masking tape
or use a stop collar to prevent it from
breaking through the t{ﬂ: Attach the
top with a 1%-in.-long No. 8 fh screw
driven through each wood button
(Photo 19).

19 Invert the base assembly on the top and
measure for equal overhang. Then, slide but-
tons into grooves and screw into the top,

9



TOOL TEST

NEW
SCROLL SAW

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO,
Contributing Editor

FDR MANY YEARS, Dremel has
been synonymous with quality in
compact tools. So [ anticipated the
fine results I received from using its
new 16-in. scroll saw,

The Dremel handled hardwoods
and softwoods, up to 2 in. thick, with
ease. A direct-drive '/,;-hp, ball-bear-
ing motor powers the saw arm
through a %-in. blade stroke. At high
speed, with a fine-tooth blade, it pro-
duced remarkably smooth cuts,

The saw's cutting speed is adjusted
from 890 to 1790 strokes per minute
by flipping the HIGH/LOW switch. Low
hpEE[}r proved ideal for cutting Ye-in.-
thick aluminum and brass,

The saw's dust blower is powered
by the blade's reciprocating action. It
keeps the catting line clear, and the
blade guard contains flying particles,

Nicely built, the saw features a
cast-aluminum table and frame sup-
ported on a cast-iron base. It weighs

1 Blade tenslon Is adjusted by turning the
knob on the top frame. The blade guard piv-
uumghmymmtnm!m

& Ar high speed. a fine-tooth biade leaves

smooth edges. The blade cuts with-

out splintering along the kerf's edge.

Dremed’s 16-In. scroll saw handles intricate cuts in wood, soft metal and plastic.

42 pounds and runs with minimal vi-
bration. It bolts to the benchtop or an
accessory stand (about $40).

The table tilts 45° left to permit
bevel cuts, and it aceepts stock up to 1
in. thick at that angle. Itsdepth of cut,
with the table perp-endicu ar to the
I:laﬂe, is 2 in. The saw's throat capaci-
tyis 16in., but it accepts longer work-
pieces w ith the hr de installed
gideways. The Dremel uses 5-in.-long

2 Bulit-in gauge on top of saw helps to accu-
rately attach the adapters on the plain-end
blades. Hex wrench tightens the adapters.

5§ The Dremel saw cuts up to 2-in.-thick
stock. Bullt-in blower, powered by saw’s re-
ciprocating motion, clears away sawdust.

pin-end and plain-end blades, and it
comes with a pair of adapters for the
latter. A built-in gauge on the saw’s
top helps you to attach adapters on
the blade.

The zaw comes with 13 blades for
woodworking or metalworking, two
adapters, two hex wrenches and costs
about $200 at hardware stores and
home centers. Write Dremel, 4915

2131 St., Racine, Wl 0340&9939 ™

B The 12-In.-dia. table tilts 45° left for bevel
cutting. The onorr and the HIGHLOW speed
switches are next to each other.

BO
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THE BETTER HOME

INSTALLING
A CLOSET
LIGHT

BY MERLE HENKENIUS
PM lllustrations
by George Retseck

I F YOUR HOME iz one of the mil-
lions with a shortage of closet light-

don't des . Installing a closet
Eght is a simple ta.ak requiring only
the most basie ﬂleat.nml and house-
hold tools. Expect to invest between
$10 and $25 and a couple of hours of
time. The easiest a h ti::in install
a simple pull-chain-operated porce-
lain fixture. But the installation we've
illustrated here offers a more conve-
nient switching option: a door-operat-

HOME AND SHOP
& C 4

il
..|||s||]|1i||||

ed plunger switch. The plunger turns
on the light automatically each time
you open the door.

hting options

Before launching headlong into the
project, be sure to check your local
electrical codes. It's a good bet that
they will approximate National Elec-
trical Code (NEC) standards which
prohibit incandescent fixtures closer
than 18 in. to clothing or other com-
bustible items that are hanging or
shelved. Also, an incandescent fix-
tummuatheplaeedntlmstﬁm awa F
from any wall. If installed on a wal
the fixture must be located dJrect]:f
above the closet door.

Locating a power source

a convenient source of power
malwnyatheﬁntsng roaching
any electrical retrofit job. Because
naralhghnngmmmtamnntusual
lyﬁ]!&dtﬂc&pﬂﬂt]r a nearby hall light
or an overhead room light—that's ac-

cessible from your attic—will often be
your hest source.

Start by turning off the power to
the cireuit that serves the nearest
overhead light. Then unserew the fix-
tum pull it down and inspect the wir-

inside the box. If there's only one
ca le coming into the box—each cable
should have a white wire, a black wire
and a bare ground wire—this box can-
not be used as a power source for your
new closet light.

If you have two or more cables in
the box, you can azsume that power is
available. (The only normal exception
to this rule is if the light in question is
the middle light in a sequence of three
or more lights, all of which are operat-
ed by a single switch.)

in the closet
re
Onee you've found convenient access
to power at the ceiling level, lay out an
area within a joist cavity, then hold
your new box against the ceiling
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it (Fig. 1). Then, using a drywall or
keyhole saw, cut about ¥ in. inside
the line to accommodate the new box

ih:p'e . 2.

eu(::ﬁwhatiammnwnlymllada
cut-in box for this job. It consists of a
box with a U-shaped bracket connect-

1 Locate a cavity between jut:u
and hold a cut-in box against the celling in
this area. Trace around the box perimeter.

3 Compress bracket and push box Into
opening untll bracket snaps past edge of
drywall. Then tighten bracket screws.

HOME AND SHOP
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ed toit. The sides of this bracket splay
out, and by squeezing these against
the box, you can slide them through

your ceiling opening (Fig. 3). Then
the sides will snap out, above the

drywall, and su the box. To se-

cure the box, simply tighten the
screws that hold the

& Using a drywall or keyhole saw, cut a
hole In the celling material. Stay at least Vs
In. Inside the bax flange outline.

& To install, join grounds, joln white leads
from power and fixture, and divert black
through switch to black fixture wire.

& Join new cable to power cable with
whites together and blacks together. At-
tach switch and fixture wires as before.

Wiring the new fixture
Start by running
with- g'mund -wire EH."E%?"G} cable
between the existing box and the new
box. Staple the eable to the joists ev-
ery 4 ft. and within 8 in. of each box.
Then, bring a second cable into the
mwmm%m leg.
on requires
that the black (hot) side of the incom-
ing cable will be diverted through the
switch. Start by stripping the sheath-
ing from the cables. Then remove Y%
in. of insulation from each wire.
Mount the fixture bracket to the box
and join all ground wires to the brack-
et via aninsulated lead. Follow
h:,r oining the white fixture lead tothe
neutrn.lwirefmmthehlmmng

T]ua will leave the black and white
switch wires, the incoming hot wire
and the black wire on the fixture to be
connected. Join the black wire from
the switch to the black fixture lead.
Then, join the black from the incom-
ing power to the white switch wire
(Fig. 4). As both switeh leg wires are
now m%ﬁm hot, H:dm white
wire v wrapping it a piece
of black electrical tape.

Accessing the hall fixture

Return to your existing fixture and
once again make sure that the circuit
power and the wall switch have been
shut off. Unserew any Wire-Nuts,
making sure to note which wn-aawere
joined together. With the wires
spread apart so they can't touch each
other, turn on the power to the circuit
and check for power at each cable
(Fig. 5). Do this by touching the black
wire in the cable with one probe of a
voltage tester and the white wire in
the same cable with the other tester
probe. If the tester lights, power is
present in the cable. is the cable

T Place plunger-switch box against hinge
side door jamb and door stop. Trace around

perimeter of box using sharp pencil.
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that you will use to service your closet
light.

Turn off the power again. Then
strip the sheatﬁing and insulation
from the closet light power cable, At-
tach the ground to the other grounds
and the white and black wires to the
power wires in the box and to the oth-
er wires that the power cable wires
were joined to originally. Reinstall
the fixture (Fig. 6).

Installing the switch leg
and switch box

To bring alength of cable to the switch
location, bore through the top plate of
the wall so that the drill bit enters the
stud space next to the hinge side of the
door jamb. Then, remove the door
and set it aside. Outline the switch
box—and covering plate for the

switch itself—on the jamb (Fig. 7). '
Bore through the jamb—and the |

gtuds behind—only in the outlined
area for the box (Fig. 8).

Next, use a saw to square up the
opening in the jamb to accept the
switch box (Fig. 9). Then, press the
switch box into the opening and check
for proper fit. When satisfied, chisel
out the trim plate area to a depth of
316 in. so that the plate will fit flush
with the jamb (Fig. 10).

With the box opening made and the
trim plate area recessed, drop a short
length of chain through the hole bored
in the top plate of the wall (Fig. 11).
Clamp locking pliers onto the chain to
keep it from falling completely into
the wall, Then, feed a short piece of
hooked wire into the jamb opening
and pull out the chain through the
jamb (Fig. 12). Return to the attic and
{asten the switch-leg cable (already
wired into the fixture) to the chain
and return to the door jamb and pull
the chain and wire out through the
jamb opening,

s

12 Fashionahook ontheendofahanger | 13 Pull switch cable through stud cavity | 18 Attach switch box to Jamb, then con-

wire, then use the wire to retrleve the
chain from stud cavity behind the jamb.

HOME AND SHOP

JOURNAL

Wiring the switch

With the switch-leg cable stripped
and ready, fasten it to the switch box
with a standard cable connector (Fig.
13) and mount the box in the jamb

opening. Then, connect the ground | light, replace the door and open it,
your door-operated eloset light
should work as well.

wire from the cable to the switch box
with a grounding clip. Next, join the

8 Trace outline of switch cover plate on
Jjamb. Bore holes through jamb to remove
waste within bax—not plate—outline.

10 Using a sharp chisel, cut along switch

cover plate outline then remove the waste,
Cut to a depth of about ¥/, in.

h,

using chain. Then attach cable to switch

| boxusing standard cable connector.

| two switch leads to the switch-leg

wires with Wire-Nuts (Fig. 14). Fi-
nally, fold the wires into the box and
screw the trim plate into its recess.
When you restore power to the hall

9 Using a drywall or keyhole saw, square
the cut edges of the box recess. Test fit bax
to make sure It fits properly.

11 To install switch cable, bore hole in
wall top plates and feed chain into cavity.
Locking pliers keep chain from falling.

ry i S
T v
B R

| -

nect leads from switch to cable wires wing
Wire-hNuts. Attach plate to switch box.
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THE BETTER HOME

HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Contempora
Roof \fupn: i

I just moved into a contemporary one-
family house that has a sawtooth
(half-gable) roof. Apparently my attic
is inadequately ventilated because
there is a mildew buildup on the un-
derside of the roof deck. I want to in-
crease the vent openings to my attic,
Is there a vent that | can use which is
similar to a ridge vent for a gable roof?
SANDRA LIBESON

POMONA,NY

Yes, there is. As you know, a ridge
vent is a low-profile vent installed at
the ridge of a gable roof. It provides
continuous ventilation for the area
below the roof. A ridge vent combined
with soffit vents is a very effective way
to ventilate an attic or the area under
the roof deck in houses with cathe-
dral ceilings.

Two manufacturers who make
vents for sawtooth-peaked roofs are:
AirVent, Inc., 4801 N. Prospect Rd.,
Peoria Heights, IL 61614 and
Browning Metal Products Co., P.O.
Box 2405, Noreross, GA 30091,

As shown in the drawing, the vent
allows warm moist air from inside to
pass outside but stops it from reenter-
tng with a baffle. A fiberglass weath-
er filter prevents rain and snow
infiltration. You can write to the
companies for product literature and
to locate a distributor near you.

Airbound-Waterlogged

Our ranch house has an expanded sec-
ond floor and is heated with a forced
hot-water system. The system is con-
trolled by a single heating zone with
four piping circuits. For the most
it works very efficiently, except
or the second floor. [ have been ad-
vised that to improve the system, [
need to periodically close the other
three circuits and drain the air-en-
trained water out of the pipes.

Also, at least twice, the expansion
tanks have filled with water and
caused the relief valve on the boiler to
gooff. I havell:lratilmd “ﬁ Lan];l, whiﬁh
appears to solve the problem, but why
does the expansion tank fill up‘*

Any suggestions will be appreciated.

JOHN GILMARTIN
MOUNTAINSIDE, NJ

I

II|M"“““"“||||IIl!|u

Ridge vent on a contemporary roof peak en-
sures air movement below the roofl deck.

.IIII-;

1 assume that your expansion tank is
the conventional air-cushion type
and not the diaphragm type. If so, the
two problems you descﬂg inter-
related and can probably be elimi-
nated by installing an air-separator
dip tube. The air you are purging
from the second-floor heating pipe
should be directed into the expansion
tank to prevent waterlog.

When boiler water is heated, dis-
solved air is driven out and rises to
the boiler's top. Some air passes into
the connection to the expansion tank.
However, mqgst of it makes its way
into the distribution supply piping.
The air rises to the highest point, in
your case the second-floor piping,
evenfually making it airbound.

The boiler and distribution piping
in a forced hot-water system are com-
pletely filled with water. The boiler
watler expands when heated, and the
increased volume of water flows into
the expansion tank, where it dis-
solves a small amount of air. The on-
offcyeling of the boiler can eventually
deplete the air in the expansion tank
causing it to become waterlogged.
This will oceurif not enough air is di-
rected to the expansion tank from the
boiler. A waterlogged expansion
tank causes high pressure in the boil-
er. When water pressure climbs over

30 psi, its reliefvalve discharges.
The dip tube is a piping arrange-
ment connected to the boiler end of
the distribution supply piping. I't ex-
tends into the botler so l’gﬂ it 15 below
the air bubbles that accumulate at
the boiler's top. Heated water enters
the lower end of the dip tube, mini-
mizing air accumulation in the dis-
tribution piping. With a dip tube, the
air that out from the heated

water will remain at the boiler's top
and also pass into the expansion
tank, minimizing the possibility of
wn.terlng Plumbing and .&ea!mg
suppiy stores sell dip tubes.

DO YOU HAVE A HOME-MAINTENANCE
OR REPAIR PROBLEM?
Just ask Norman about if. Send your question io
Homeowners Clinic, Popular Mechanics, 224
H’mﬁ?;:lSl , New i’nrl 10019, While letters

Hmn. Pr

maore howme- irand moirntenance help, et PM

Py Ty o £
LN iCE, 101

Station, New York, NY 10001,
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TOOL TEST

NEW
PLANERI/
MOLDER

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO,
Contributing Editor

0 USE Sears’ new planer/molder

is to be impressed with the per-
formanee and features in this compact
and moderately priced machine,

Its dual-knife cutierhead is sup-
ported from the side, allowing the 6-
in.-long knives to surface 12-in.-wide
boards with a double pass. This also
allows you to cut moldings or rabbets
around the stock's perimeter, The
machine is powered by a 110-volt, 12-
amp, 2-hp motor. It can thickness or
edge plane stock from %/,4 in, to 4%:in.,
taking up to /,4-in. cuts per pass.

The disposable planer knives have a
cutting edge on both sides. When one
edge dulls, flip them over. When both
edges dull, replace the pair with a new
set (about $10). Just serew in the self-
aligning knives or molding cutters,
No adjustment is necessary.

Adjust for stock thickness by turn-

1 The crank. for positioning the cutterhead,
and the onorr switch are easily accessible
from the machine’s feed side.

& Molding cutters are substituted for the
planer knives to shape a board's edge. Mold-
ings can also be cut on the stoclk's face.

Planer/molder surfaces stock up to 12 in. wide, planes edges and cuts moldings.

ing the hand crank on the machine's
top. One revolution moves the cutting
head '/4 in. A chain-and-sprocket
drive system powers the infeed and
outfeed rollers which push the board
past the cutters at a rate of 20 ft. per
minute. With a cutterhead 5peeci of
about 6500 rpm, this results in 58 cuts
to the inch and thus produces a very
smooth surface.

2 The &-in.-wide cutters can surface boards
up to 12 in. wide, in two passes, thanks to
the unusual open-throat design.

S In two separate operations, the planer/
molder cuts the rabbet and shapes the face
of stock to make a picture frame molding.

The Sears Craftsman Planer/
Molder comes with stand, edge-plan-
ing and edge-molding guides, and
planer knives. Eighteen accessory
molding cutters are available, It's
sold at larger Sears outlets and
through the catalog for about $350.
For more information, write Sears,
Dept. 708 PM, BSC 40-16, Sears Tow-
er, Chicago, 1L 60634, ™

3 Guldes boited to the bedboard support
stock for edge planing. The machine can
edge plane stock up to 4% in, wide,

v,

Aiiiniy
S

& Among the available cutters are [top to

bottom, left to right): picture frame, rabbet,
clover, glue joint, three bead and planer,

L]
=Y
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THE BETTER HOME

APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Belt Tightening

I have a portable Maytag Eleetric
Dryer model No. KDES), serial No.
994018 DU. The belt on the drum
broke. I got & new belt but eould not
titoninits place. I tried every trick
could think of but nothing worked.
This unit worked well until the belt
broke, Any help you can give on how
to solve this problem will be greatly
appreciated.
WILLIAM KAVANAGH
WHEATON, IL

Disconnect the dryer from the power
supply. Remove the exhaust duct
work from the dryer’s back, Place an
old blanket or drop cloth on the floor
behind the dryer. Then, lay the dryer
carefully on its back on the cloth.
This protects the dryer's finish and
your floor.

First, you need to remove the lower
access panel, located near the bottom
of the dryer front. Remove the two
screws at the bottom of the panel,
then Lift up the panel and pull it away
from the cabinet.

Next, remove the two screws hold-
irf the front trim strip to the cabinet.
There is also double-faced tape on the
strip’s back, so be careful when re-
moving the strip since it bends easily.
Now, remove the screws under the lip
at each lower corner of the front pan-
el. You need to reach under the lip on
the panel to locate the screws that go
from the back into the front panel.

Disconnect the wire harness cou-
pler on the motor side of the dryer.
Release the coupler by squeezing the
plug then pulling the coupler apart.
Now, remove the three screws at the
top of the frant panel.

The next step is to carefully lift the
front panel up and off the cabinet.
You will see the drive motor on the
left toward the back. In front of the
maotor, and to the right, is the idler
pulley with bracket. A spring hooks
into the bracket and attaches to an L-
shaped bracket on the base.

Remove the spring from the idler
pulley bracket. Place the new belt
arownd the drum, smooth side down.
Then, slip the belt under the idler

To install a new drive belt on a
portable dryer, remove lower access
panel, disconnect harmess coupler
and remove front panel. Remove
spring to release tension on Idler
pulley. install new belt and tum
drum to locate belt on drum.

pulley, through the pulley bracket
and over the motor pulley. Once the
beltisin iﬂiﬂﬁgﬂ tﬁté tr;;utar pulley, re-
connect the idler pulley spring to pro-
vide fension on the belt. Then, turn
the drum clockwise zeveral times to
properly locate the new belt on the
drum. Reassemble the dryer and per-
forma test run on it.

For additional information on
your dryer, | suggest you purchase a
service manual from the Maytag Co.
The publication is Maytag part No.
56148. It costs $4 (including ship-
ping and handling). Write to May-
cor, 240 Edwards S¢. SE, Cleveland,
TN 37311, Attn: Publication Dept.

Don’t Get Zapped

I need to find a repair center for my
Litton Solid State Microwave, model
No. 420, rev. 500, serial No., 7795.
The oven is 8 years old, and [ haven't
used it in the past three years. Now
that I want to use it, it won't turn on.
Any help in solving this problem will
be appreciated.
DOROTHY BIASE
WEST CHESTER, PA

Litton sold the microwave cooking
division about a year ago to Micro-
wave Products of America, Mem-
phis, Tennessee. Contact them at
P.O. Box 1976, Memphis, TN 38101,
To find ouwt the name and address of
your local authorized Litton servicer,
write to the customer service division
at the above address.

Microwave oven manufacturers
advise against do-it-yourself repairs.
These appliances contain high-volt-
age companents, and there is a dan-
ger of electric shock if they are
disassembled or reassembled incor-

rectly. Microwave ovens should be
serviced by a qualified technician.

Broken Cook Surface

I broke the lefthand eeramic eooking

surface on my Thermador electric

stove top, model No, TGT45, serial

No. 649168, I would appreciate any
help finding a new one.

WALTER CALLEN

LANCASTER, CA

Unfortunately, the chances of find-
tng a replacement cooking surface
are very slim. Thermador discontin-
ued making the ceramic cooking sur-
faces in 1982. They were custom
made by Corning Glass, and neither
Corning nor Thermador have any
left in stock. The company is pre-
pared, however, to put you in touch
with a list of dealers. It's a longshot,
but maybe a dealer somewhere has a
ceramie cooktop in stock. Call the
company's sales department at (213)
H63-1133. ™

Service Tip _

To help consumers make wise deci-
sions when buying appliances,
Maytag publishes a set of six book-
lets covering refrigerators, wash-
ers, dryers ubis?n and electrie
ranges. Each costs 25 cents
and the set, $1.25. Write to Con-
sumer MM Hnw—Tn—{B}:;r
Booklets, t. PM, M =
Newton, IKE%tEﬂB.

0 YOU HAVE AN APPLIANCE PROBLEM?
ot agk Steve about it. Send your question, along
with the model and serial numbers, to innce
Clini¢, Popular Mechanics, 224 West o7th St
New York, NY 10018, While letters cannot be an-
swered individually, problems of general interest
will be discussed in the col

Hmn.

Bh
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THE BETTER HOME

CLEARING
CLOGGED
DRAINS

BY MERLE HENKENIUS
PM lllustrations
by George Retseck

ACL{}GGED or sluggish drain is
not a major catastrophe, but it

can be a real nuisance. Luckily, cor-
recting a trcrublesnme drain is a sim-
El:; matter, requiring only the most
A‘rf:ufhnusehnld cai
always, gammgmcm is
hmm“m”“ﬁ%“”s‘&“ﬂ eraly
to ne
g;l not require trap or dmw:th l
¥, want t.o start a plung-
’gu avoid losing the force of the
plunger through secondary passage-
ways, always plug the sink’s other

com nt
M fora seal around the

plunger cup on both the up and down
at.rukes.hﬁtue petroleum jelly or lig-
uidsaaﬁgnthe rim of the cup will im-
provet

Secondly, try plu with a little
water in the basin. The water will
help force the trap and will indicate
when you've broken through. And fi-
nally, follow any drain-cleaning pro-
cedure by running very hot water
down the drain for t 5 minutes.

Ifpl does not clear the block-
age, you'll need to free the line withan
inexpensive hand snake, While uu&e

sources suggest s through the
fixture drain, this is y a workable
solution. Instead, take the time to
disconnect the sink trap and snake
through the open line at wall or floor

1 To free sink drain, first remowve trap in
waste line with pliers. Be sure to place buck-
et under trap to catch waste water,

First step in clearing any clogged drain Is to try plunging. For best results, be sure to plug any
passageways—like this tub overflow opening—with a damp rag.

secondary

level To remove a trap, use adjust-

{ll or a pipe wrench to loosen
thﬂ glip nuts on trap. Remember
that the trap will contain water, and
additional water may be backed up in
the line, so keep a bucket underneath
the . Then loosen the nut that se-
cures the trap arm to the drainage-
line fitting (Fig. 1).

With the trap off, feed the cable
into the line and erank clockwise (Fig.
2). If you find brief stubborn resis-
tance, the cable will have encountered
alucalr:lng, usuall:,r near a bendmthe

& Once trap Is removed, push snake cable
into waste line and turn handle in dockwise
direction until line is clear,

pipe. Crank back and forth through
the clog several times before retriev-
ing the cable, If you find steady resis-
tance throughout the length of the
line, move the cable back and forth—a
foot or two at a time—until you've
reached the stack connection.

With the cable retrieved, reazsem-
ble the trap and flush the line with
ﬂl:nt}" of hot water. Often a snaked

e will clog again when loosened de-
bris collects at abend in the line. Ifthe
water drains briefly, then backs up
again, use a plunger to force the de-

L ] Tumhﬁ.wpi.lgnntm
up tripwaste mechanism, gain access to drain
line by lifting out pop-up arm.
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bris. Keep plunging until the water
flows freely.

Clearing bathtub drains

Before assuming a clogged drain line
on a tub, look to the tripwaste mecha-
nism. Quite often, the mechanism will

attract a hair clog or simply need ad- |

justment, Hair clogs are almost a giv-
en on pop-up-style drains. Begin by
turning the control lever to the open
position and grasping the plug. Slow-

& Toremove hair, or plunge a tub with a

plunger-type tripwaste, gain access to drain
line by removing CoVer screen.

HOME AND SHOP
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ly pull the plug and its trip lever out of
the drain shoe (Fig. 3). If hair accu-
mulation on the pop-up lever is the
problem, you'll see it immediately.
Simply remove the hair. Then turn
the control to the closed position and
feed the pop-up lever and plug back
into the drain,

Plunger-style tripwastes seldom
collect hair but if yours is plugged,
simply remove the covering plate
serew (Fig. 4), lift off the plate, clean

|

= ":\.-...III :

off the hair and sludge, then reinstall
the plate.

A more likely problem is that the
tripwaste mechanisms—on both
plunger and pop-up styles—may need
adjustment, In a plunger-style trip-
waste, the rod will need to be short-
ened to increase flow. With a pop-up-
style mechanism, the opposite is true,
In any case, you'll usually find one of
two rod configurations: a locknut and
threaded rod setup (Fig. 5), or a slot-

-

§ To adjust plunger-type tripwaste, first re- | & Toadjust pop-up tripwaste, first remove it

move it from overflow opening. then tight- |

en or loosen lock nut to move fift rod.

from overflow opening. then loosen set-

| screw tofree up lift rod. Move rod as needed.




ted strap and setscrew arrangement
(Fig. 6). You'll simply loosen the lock-
ing device and adjust the rod up or
down, as needed. As a little adjust-
ment goes a long way, make your
changes in ¥-in. increments.

If the problem is not in the trip-
waste, expect it either in the trap con-
nected to the drain or in the waste line
connected to that trap. As a trap clog
is likely, plunging the drain is the sim-
plest approach. Again, vou'll have to

T i drain requires plunging or ﬂ'lihing. first
remove cover plate on overflow opening.
| Plate Is usually attached with bwo screws.

HOME AND SHOP

keep the pressure from escaping
through the overflow. With luck, you
may be able to plug the overflow slots
in the cover plate. If not, remove the

cover plate (Fig. T) and pull out the |

tripwaste mechanism (Fig. 8). Then,
stuffa wet rag into the opening.

If plunging the drain offers no solu-
tion, vou'll need to use a snake. Unlike
sink traps, most tub traps are inacces-

sible and cannot be taken apart, so
you'll have to work the cable from in-

8 With cover plate free, lift out tripwaste
mechanlsm. If plunging. cover overflow
opening with damp rag, thenwork plunger.

side the tub, But don't try working

| through the drain. The snake won't

make it past the drain-shoe tee. In-
stead. remove the cover plate and
tripwaste and insert the cable
through the overflow tube (Fig. 9).

Within 2 ft. of the overflow open-
ing, you'll feel resistance at the trap.
Slowly work the cable through the
trap and crank into the drain line.
From that point on, you'll work it just
as you would in a sink line.

9 If snaking Is required, slide cable Into
overflow opening and turn handle clock-
wise. Advance cable as necessary'.

Because Genie
has the first complete
line of Screw Drive garage door
openers for Do-It-Yourselfers. Genie Screw
Dirive openers have always set the standard
for reliability, security and convenience. But
until now, they wen: only available profes-
stonally installed.

Now, thanks to our innovations in screw
and rail engineering, Genie Screw Drive
units can be easily transported and installed
at home,

All our Do-It-Yourself Screw Drive openers
come with the features yon want most
* Durability, The solid steel screw has the
strength needed for years of trouble-free
operation under any condition

Built ForA Lifetime Of Ups And Downs. GEIHIE

* Easy Installation. Fewer parts to assem-
ble using a fully illustrated guide and easy-
to-follow instructions.

® Clean, Quiet and Simple. Genie Direct
Screw Drive means quigter operation and no
chains to stretch or reset.

* Security. Solid steel screw provides a
positive security lock versus slack chain
drive systems

® Safe. UL listed with standard featores
such as automatic safety reverse if the door
mests an obstruction or fails to close within
21 seconds of activation and compatibility
with our exclusive Genie Safe-T-Beam™
non-contact reversing system.

® Unbeatable Warranty. Every Genie Screw

Drive garage door opener is covered by our
exclusive Genie Pro-Tech™ i

arranty, the best in the industry
And our products are backed by the
largest dealer network in the business.
Genie Screw Drive openers. Take
one home. Put it up. It won't let
you down — unti] you want it to,
For the name of 2 nearby Genie
dealer, call 1-800-87-GENIE
Genie |s a Registersd Trademark of
Gepie Manufacturing, Inc.,
Akron, OH 443 l‘ 0352,
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HOME AND SHOP

NEW TOOLS e |
MULTIPLE CHOICE =

too tight for other socket wrenches.
According to its manufacturer, a

Eleven tools for working wood, metal and even stone.

BY ROY BERENDSOHN, Assistant Home and Shop Editor

bwist of its T-handle equals
eight reqgular ratchet
motions. it's de-
signed to

be durable with
a ductile cast-iron head,
a seamless steel tublng han-
dle, heat-treated steel gears and
bronze bushings. The Sidewinder
wrench comes In Ya-kn., ¥-in. and Vs-in. drive
sizes that cost about 530 at auto parts and
hardware stores. For mare Infarmation,
write to Sidewinder Products Corp., 2066

Oid Rocky Ridge Rd.. Birmingham, AL 35216.

Power Hungry
The Power Station shop system lets you expand your
woodworking capability without buying individ-
ually powered machines. Its heart isa Ys-hp motor

on a 55-pound steel stand | 5200). Motor speed s
dial-adjusted from 850 to 3850 rpm. Accessories
that mount on the stand include a 4-in.-wide
Jointer | $36%). an 11-in. band saw |shown,
5400). a 20-in. scroll saw | 5450), a strip sander
|5190). & beit sander | 3320] and flex-shaft cable
and chuck | 562 ). It's sold through Shopsmith and out-
lets. Write to Shopsmith, 3331 image Dr., Dayton, OH 45414,

Dado Discs

A standard table saw or radial-arm saw can
cut Vr-in.-wide dadoes or rabbets In one pass
with thiz accemsory, The two tapered die-cast
metal washers and collar slip on to a saw’s =
5 g-in. arbor and cause the blade to wobble
as It cuts. To adjust kerf width, you twist the
washers to line up their tapers differently.
The set fits up to 10-in.-dia. blades and costs
$14.95 postpaid from \Woodcraft Supply, 210
Wood County Industrial Park, P.O. Box 1586,

Side Up

its power charge, just hook a Skil
:u:lmmm or wrench to the pho-
tovoltalc panel. Left In a sunny spot, It re-
charges a completely drained tool in 10to 13
hours. It stands upright or can stick to a win-
dow with its two suction cups. A 5-ft.-long
cord allows for flexible placement of the
charging tool. Cost s about 520 at hardware
stores and home centers, Write to Skil Corp.,
4300 W, Peterson Ave., Chicago, IL 60646,

=

Parkersburg. WV 26102-1686.

S

Swirl Free

netlc tip, a 0-1-In. dial micrometer with an

t hex wrench, a 6-in. stainless-
steel rule in '/y-in. increments, and a re-
Inforced-fiberglass 0-&-In. dial-gauge caliper.
The kit costs about 568 at hardware stores
and home centers. Write to General Hard-
ware Manufacturing Co.. Inc., B0 White 5t..
New York, NY 10013,

Mark And Measure quick swirl-free finish sanding on wood,
Designed with portability ln mind, this kit in- metal or manmade compaosites, ts 3.7-amp
cludes a tungsten-carbide scriber with mag- maotor drives a 5-in.-dla. pad at 5000 opm |or-

This random-orbit disc sander is designed for

bits per minute). Its other features include
ball-bearing construction, a 10-fL-long pow-
er cord, and a handle that mounts on the left
or right side. it uses adhesive-backed abra-
sive discs and costs about 5205 at industrial
suppliers. Contact Porter Cable Corp.,
Youngs Crossing at Highway 45, P.O. Box

1468, Jackson, TN 38302-2468.
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|.OC|( Up Electromcally

__m e _-5 Pt T

With a SAF_EEOUEE@ Home Security System

Protect your property Our top-of-the-line Radio Shack offers it at a
while you're away with an system, in foreground, money-saving package
easy-to-install security guards four windows or price. Regular separate

system from Radio Shack. doors and senses fire and items $258.15. Save $33.20
smoke. It's easily expanded and start locking up your

":"qd”ﬁg'éﬁc?fjgér with more sensors, sirens, home electronically today for
i Sy delaiig strobe lights, even a only 224.95
nationwide leader in home Wiaphane suodimer—al EEE JePage Catiiog! Wi 1o
security, offering innovative available at Radio Shack. ;.?gig sh%-g:ﬁm& :m-m.
' na B,
features and high quality at Your cost for this quality Fort Worth, TX 76102
affordable prices. system is low because Price applies 1 parhicipetvsg Redo Shack stores and deaiers

(@) SAFE HOUSE' excusivery 2t RAAIO Jhaek

The Technology Store”

A DIVISHON OF TANDY CORPORATION



Shorty

Stanley says its new saw, designed to fitina
compact toolbox, cuts wood 30 percent fast-
er than conventional handsaws, thanks to
teeth with cutting faces on the front, back
and top. The saw cuts on the push and pull
strokes. [ts 9-point. 15-in.-long blade is se-
cured to a hardwood handie, And, the han-
die has 45 and 90" angled edges to act as
marking guides. Cost is about 515 at hard-
ware stores and home centers. For more in-
formation, write to Stanley Works, New
Britaln, CT 06050,

Ornamental Iron

Hobbyists can make wrought-lron proj-
ects with this kit. it enables you to work
Ve-In.-wide = ¥y;-In.-thick mild steel
strips without heating or welding. Initis a
punchishear [lower left). a rivet/bend/roll
tool [upper right). a scroll former [right of
center ). steel strips, project patterns, instruc-
tions and related hardware. The kit costs
$165, plus shipping. It's avallable direct from
Wrought Iron Handicrafts, 1620 38th 5t.
N.W.. Rochester. MN 55%01.

Benchtop Plate Joiner

Delta’s biscuit joiner bolts to a benchiop for
maximum stability. Blade movement is foot-
pedal controlled. Powered by a | 0-amp mo-
tor, Its b-tooth carbide-tip blade cuts up to s
In. deep and three depth stops match stand-
ard biscuit sizes. Stock rests on an 8-in. < 12-

in. cast-aluminum table—that has 5 in. of
vertical adjustment—or on the tilting sheet-
metal table. It comes with a miter gauge and
costs about 5645 at hardware stores. Write
Delta International Machinery Corp., 246 Al-
pha Dr., Pittsburgh. PA 15238,

Curve Bore

You can bore curved and straight-line holes
I wood to snake wirlng with this new drill
bit. According to the manufacturer, its cutter
head allows it to curve up to 45 fram a
straight line. The &-in.-long bit has a hex
shank to prevent chuck slippage. And, [t's
sold in %ein.-dia. and 1 'in.-dia. sizes, for
about 58 and 5%, at hardware stores and
hame centers. For more information, write
to Vermont American Tool Co.. P.O. Box 340,
Lincointon, NC 28093-0340.

Safety Hammer Drill

Thiz ¥e-In. rotary hammer drill stops if Its bit
jarms, Top speed is 1400 rpm, and it dellvers
up to 6200 blows per minute, The hammer
function can be disengaged for use as a regu-
lar drill. it weighs 5.5 pounds and is powered
by a 5-amp, variable speed, reversing
mator. It comes with a steel case, side
handle, depth gauge. dust shield and
costs 5300 at industrial suppliers. Write
AEG Power Tool Corp.. P.O. Box 6003,
New London, CT 06320, PM
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BOATING'

A NEW DECADE
OF CHANGE

Megapower, designer boats and super gear for the 1990s.

BY JOE SKORUFPA, ér_}annngummrs Editar

newly regenerated Rolling Stones: If you start

me up, 'l never stop.* Like the celebrated rock-
and-roll group, designers have recently broken free of
restraints. High-concept bofits this vear are every-
where, from new-wave speedsters with twin canopies
and molded arches to radieal fishing machines with 360"
casting decks and sunken seating pods.

The new Chris-Craft 177 bowrider, shown on this
page, is a good example of breakthrough design. Its
eyecatching exterior, which includes white-anodized
windsereen supports and bowrails, is only the begin-
ning. Equally innovative is the self-contained bow seat-
ing pod and engine compartment that sets a new stand-
ard for insulation, noise damping and ventilation,

Putting an unmistakable stamp on the Condurre line
from Cobalt is designer Peter Granata. A reverse tran-
som with rare molded character lines and indents high-
lights the new Condurre 223. And the helm station,
with its leather padding and well-conceived instrument
display, would look at home in a Mercedes,

But the name most synonymous with high-concept
boats is West Coast designer Art Carlson. His new 33-
footer from Glastron, with its softened contours, low
stern wing and high-tech interior, vividly demonstrates
Carlson’s highly individualistic approach to boating.
Glastron makes it a true designer boat by labeling the

Bi JAT DESIGNERS ARE taking a cue from the

* D 1981 PROMOTONE BV 198 CBS GRAMMOFCOOMPLATEMN BV

model the 33 Carlson Signature Serjes ((SS).
Engines this year also exhibit imaginative design.
No-knock electronic management was the first priority
for OMC's new King Cobra 454, but engineers also add-
ed a helm/engine wiring harness, diagnostic plug-in re-
ceptacle and shift center for adjusting counterrotation.
The big engine news, however, is big engines. In out-
boards, the hot action is in 200-hp-plus motors and in
sterndrives a bigger big block—Chevy's 502—debuts.
Some boaters, noting the flood of recent high-tech ad-
vancements—from super sonar to handheld electronics
—and high-concept designs, might be tempted to say
the times are a changin’. But this is a sentiment from
another era. The new decade has begun with a more ad-

venturous, more Rolling Stones kind of spirit. One that,

pursues what it wants and swiftly embraces changes,
that in many areas, are already here. ™

P PHOTO BY SKIP GANDY




to be a blank sheet of paper -, .
when they developed a big-
block engine for the "#0s.
MNumerous user-friendly
improvements were added.

Note auto influence on Cobait
Condurre 223°s well-conceived
hedm |Far right ).
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BY JIM YOUNGS

EW decade, new
image. So, what
about the "90sT 1t's
difficult to put a label on
something vet to come, but a
glimpse of this year's new
boats reveals builders aren't
easing into things, They're
boldly reaching for new
benchmarks in design, per-
formance and versatility
redlly stvlin', as had dudes say.
High-tech composites and
resin-injection molding are
swiftly moving into boat con-
struction, and other break-
through techniques are
poised to follow, But, if we
had to pick one trend that
stands out among the rest,
high-coneept styling would
top the list.

Boat stylin’

Taking plenty of cues from
auto stylists, there seem to
be more designer boats intro-
duced for 199 than at any
time in recent memory, And
the new-wave designs aren’t
limited to trendy, upscale
sport boats, l1ul11."|'pt h:l.'
Chris-Craft, for instance,
concentrates on a new line of
flashy entry-level family run-
abouts, and Glaston's Carl-
son Sipnature Series, de-
sipmed] by Art Carlson, begins
with an affordable 19-footer.

Even traditional fishing
boats aren't immune to radi-
cal design, and since thisis
historically a slow-to-change
sepment of the market, let's
Lok at it fiest.

Striper fishermen, who
battle behemoths up to G0
pounds, can get real busy at
times. They require a sport-
specifie layout, which is what
they get with Crestliner's
new V200 Striper,

To maximize cockpit room,
the 20-ft. 4-in.-long, 8-ft.-
wire boat is equipped with an
out board bracket that moves
the twin engines away from
valuable interior space. To

maximize fighting room, the
deck is configured with a cen-
ter congole and leaning post.
There's aleo a raigsed bow
platform with casting chair.
To make it a freshwater

BAYLINER
2070 CAPRI

saltwater machine (stripers
are found in both), the boat
has & welded-aluminum,
deep-V hull. Other features I
include filtration system for

baitwells, cockpit wash- ’

6
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WELLCRAFT

20 EXCALIBUR

down, bimini top, foul-

weather eurtain
dodger. Price is
Sheetertooka

unid spray

INg secne.
Skeeter's background is in
bass boats, but some carry-
over ean be '.I]:IEI“I;'I' to the
decper-V, higher freeboard
willeye LA il cast-
ing platform is a case in point.
Other features on the 17-11.
2-in. fiberpglass System Wall-
eve 135 include a side con-
sole, livewell, baitwell, lots
of stowage and the ability to

POPULAR MECHANICS ® FEER

handle both a kicker engine
and electrie trolling motor on
the transom, plus an electric
positioning motor on the
bow, Hetail price is

Two boats that tak

site approaches to offshore
angling this year are from
s Ray, The

ind simple Donzi F-15

iter console is equippedd
with a 115-hp outboard, It

CRESTLINER
V200 STRIPER

sports a very affordable
£14, 995 price tag and comes
with fulel-down splash board,
[ glona cooler seat, bait cutting
board, insulated Nish box,
forward casting platform,




ru:l racks under coamings,
and & big console that pro-
vides plenty of stowage ani
rocm for installing the latest
electronie redr,

The second noteworthy
offshore |mui iz & fully loaded
Luguna 23 cuddy from Sea
Rav. This 24-1t.-long, 5-1t. 6-
in.-wide boat is loaded with
all the fishing poodies: two
removahble fish boxes, large
haitwell, rod holders, cutting
board, tackle storagre, wash-
down and transom doors.
Belowdecks, therae's rod
storage, d comfy V-berth and
gpace for a portable head.
Laguna has a handsome pro-
file and the look of 4 serious
angling machine. Equipped
with twin 115-hp outhoards,
the boat is 25,000, Buyers
hettor he serious.

Eye on design

Long recogmized as the quali-
ty leader in upscale family
boats, Cobalt adds to its Con-
durre series '-!.ith a sleek new
cuddy, the 223, Typically de-
luxe Cobalt 'llal:ll. thes on the
22-1t. 3-in.-long, B-ft. 5-in.-
widle boat include aluminum
dash fascia, VDO instru-
ments, Nautolex vinyluphol
stery and, perhaps, the best
fit and finigh in the businesz.
The base engine is a 5. 7-liter
MerCruiser, and suggested
retail 1= 852, 000,

Walleraft maintains its
lead among high-perform-
anee boats with the intro-
duetion of its stunning 20
Excalibur. Reminiscent of
the muselecars of the 19605,
this boat exudes speed even
when tied to the dock. 11s 2ti-
letto lines feature twin-cowl
windsereens that sweep back
toa pair of bucket seatsin a
seulpted cockpit with deeply
cut jump seats arounid an up-
holstered engine box,

The Excalibur’s novel
command center is tucked
under a fighterplane-style
canapy. Stylish recessed
vents and an integrated
swim platform round out the
exterior lines, This racy
Welleraft is about 325,000,
depending on engine,

'l'lu- T [,u;l'.--un =enEh
210LX features an equally
unusual desipgn. A set of
mildind steps pulls out from

SEARAY
LAGUNA 23

COBALT
CONDURRE 223

the dash to provide access to
i self-eontained open bow,
hut unlike most bowriders,
this one has a small caddy be-
lowdecks. The instrument
panel is & handsome integrat-
el arrangement, and the hall
1= well-behaved Delta Conie
dezign. The Sengn measures
20 ft, 10 in overall with an 8-
ft. beam. Equipped with a
h.0-lter MerCruiser, the

Senza 210LX is $24,525
Rounding out aur high-
concept biat showease is the
layliner 2070 Capri, an en-
t]'l'-'-||".'1'| craft |Ill'i'|'k'!‘l‘I1 l'."'
Us Marine's innovative L.-
Dirive. Thanks to the space-
saving L-Drive, which is
basically a 2-cyele outbourd
mated Lo a sterndrive-like
unit, the Capri ($10,495)
|,::|ir'|.~. :u:rlihurm] TR ".'th_‘rl‘

it eounts—in the cockpit.
There is a full bench seat
acrnss the stern and plenty of
legroom overall,

The slippery-looking 2070
—all rounded contours and
floid lines—represents a
complete redesign of Bay-
liner's extensive Capri line.
But this is the year of rede-
sign, Who said looks aren't
everything? M

a4
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SHAPE UP AND SHIP OUT.

Put your boat in tip-top shape with the
Liquid Glass" Total Appearance System.

Your boat deserves a touch of ‘Glass. Fiberglass, sealed wood
or aluminum that gleams with a glass-like, satin-smooth glow.
Vinyl and leather that's lustrous and soft to the touch, yet
prolecied agains! moisture, heat and decay.

MNow the Liquid Glass System makes il easy. Thanks to a
startling new breakthrough in marine appearance chemical
technology, it takes just minutes to make your craft SHINY,
SLICK and virtually impenetrable to the elements.

Start with Pre-Cleaner to remove minar scratches, dulling salt
water haze and oxidation—without harming, dulling, or remaow-
ing the gelcoat.

MNext, apply Liquid Glass Palish/Finish to create a super slick,
mirror shiny surface. Liquid Glass retards algae growth and
pitting on brightwork,
pratects against acid rain
damage and cuts down
on skin friction, while
providing maximum
protection and beauty.
Apply our Connoisseur's

Choice* Cleaner and
Protectant products to

fight moisture and sun. Their Mink Oil Ingredients rejuvenate old,
weathered and brittle vinyl, rubber and leather surfaces, making
them soft, supple and pliable again. Connoisseur's Choice leaves
a super slick, shiny surface which repels dirt, grime and water
damage. Try the C.C. duo on finished wood surfaces, toal

In between Liquid Glass and Connoisseur's Cholce applications,
use our specially formulated Wash Concentrate to restore the
sparkling clean finish. W.C. cleans without dulling surfaces with a
hazy film the way abrasive and alkaline-based cleaners do, and it
gives the added benefit of exira protection against acid rain
damage.

Chemical cross-linking is the key to the effectiveness of the
Liquid Glass Total Appearance System. Each highly-refined
praduct in the system bonds with the next for maximum protec-
tion and beauty. Mo other appearance system works as well,

We do not private label or manufacture an "Advanced”
version of any of our products. Never have, never will! In
fact, once you experience a touch of "Glass®¥, you'll never
seflle for less.

Call now, toll free: 1-800-548-5307
for the name of your nearest
Liquid Glass Products Distributor.
In N.J., call (201) 387-6755.

Circle 348 for reader sarvice

LIQUID GLASS ENTERPRISES, INC.
P.O. BOX 1170, Teaneck. NJ 07B66 USA

© Copyrght 1888 Lauid Giless Enteprsas. inc. Al Fighty Ressvsd Conocisgaurs Chees i & regesienss wadenasy, of Ligud Class. Emsgeise, Ine




BY TIM BANSE
I F YOU AGREE with

the philesophy that no

amount of horsepower is
too excessive, then the latest
round in the marine power
wars will likely get yvour
motor running,.

The 200-hp-plus outbourd
category, once relatively
peaceful, has become a hotly
contested battlefield. Su-
zuki, Yamaha and Mereury
join a megapower skirmish
that was formerly dominated
by OMC.,

Sterndrives have also in-
creased their firepower this
year. OMC Cobra and Volvo
Penta introduced new 454-
cu.-in. V8s and toughened up
lower-unit shafts, bearings
and gearsets to withstand
the punishment of inereased
big-block torque.

But the mightiest V-hlock
marinizations this yvear be-
long to Crusader and Mer-
Cruiser. Both builders are
taking advantage of the
introduction of a new Chevy
block that displaces a whop-
ping 502 cu. in, (see adescrip-
tion in “Big-Block's Big
Brother: The Chevy 502" on
page 106),

Big outboards

MEGAMOTOR

Outboard and sterndrive engines follow the big-bang theory for 1990—
bigger cubes, bigger horsepower, bigger punch.

"-h.._-‘

ENLARGED-DIAMETER -
VERTICAL DRIVESHAFT

STREAMALIMED
LOAVVER GEARCASE — |

CENTRIFUGAL OiL-—
CIRCULATING PLUMP

FORGED GEARS —————

OMC KING COBRA VERTICAL DRIVE

COME
CLUTCH

RV e D
"-tm‘-av'-r} = BB

—SHARED-LOAD

OMC's big sterndrive incarnation

Back in 1962, when Mereury
for the "%0s, the King Cobra, uses

ghattered the 100-horsepow-

coming too excessive, In
truth, it was just the start of
the megapower trend, and
outboards have become
steadily more muscular.
Interestingly, this year's
news about big motors isn't
confined to raw power.
Equally important is the fact
that the new powerplants are
extremely sophisticated
ereatures. Suzuki’s new Vi

er barrier, there wis some almcriulmm“ngw
feeling that power was be- Ehich, shanachiond geer design
and beefed-up shafts.

GEAR DESIGN

—GEAR-DRIVEN
WWATER PLIMP

VUATER-IMLET
SCREENS

225 EF1, with a microcom-
puter management system,
is 4 classic example.

The spec sheet tells us that
thiz motor has electronic fuel
injection and cranks out an
impressive 225 hp. But the
real story is in the engine's
exotic composite pistons and
cylinder walls.

The 225 EF1 i fitted with
ceramic and aluminum pis-
tons that retain heat more
efficiently than conventional
pistons. The more heat avail-
able to expand against the
piston dome in the combus-
tion chamber and accelerate
it ddown the eylinder bore, the
more power generited at the

crankshaft. To counteract
potential damage resulting
from improved heat reten-
tion, the evlinder walls are
impregnated with boron to
toughen up the bore.
Yamaha also takes the
megamotor concept a few
notches further with the in-
troduection of its new 250-hp

100
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TIME ISN'T THE
MY THING THAT FLIES WHEN

YOU'RE RUNNING MERC.

Punch the throttle and a Merc
Em wings on your spirit. Prop
ites. Bow's up. Boat's on
lane. The wind rakes your
air and pulls a grin across
every face in the family.
is is what a Mercury
outboard is made for.

The pure, elemental pleasure
of crossing water full out. And
of knowing the power that
moves you will keep things
simple and problem free.

TRUST YOUR FUN TO
THE HIGHEST TECH.

Only Merc 100 am:l 115 hp
motors, for examlﬁcc hurl your
runabout across the water with
four-cylinder muscle, then cut
back automatically to two
cylinders for smooth slow
trolling and fuel efficiency.
And only Merc makes out-
boards with XK360, the most
corrosion-resistant aluminum

available. That’s why Merc
offers the only 3-year limited
warranty against corrosion
failure in fresh or salt water.

From easy starting to safe
returns, nobody engineers
more fun into your time on the
water than Mercury.

So before you take off, see
your Mercury dealer. And make

o }Ilﬂu i W

running with
black in back.




VOLVO PENTA 740/DP

Volvo Penta enters the big leagues with its
454-cu.-in. sterndrive. Years of i

V76X and, like the top-of-
the-line Suzuki, head-snap-
]1i]1;: puwer 15 only the
beginning of its allure,

The Vin the VT6X, for ex-
ample, measures a slim 767,
enabling it to cut a narrower,
more aerodynamically effi-
cient profile than convention-
al 90° Vs, And the X stands

for a fi-carb cross-induction
system that doesn't quite
qualify as [uel injection in the
purest sense, but is barely a
riung down the ladder.

As applied to the V76X,
the term cross induction re-
fers to the fueliair pathway
that actually describes a
straight line from carb

throat, to intake runner, to
combustion chamber. It
gualifies as erossz induction
by virtue of the fact that the
left bank of runners crosses
over the right bank of run-
ners in an X pattern. But se-
manties aside, the benefits
are chokeless starting and
erisp throttle response.

The 250-horse Yamaha VT&X
[left) features an offset crank
[above) to adjust to 76"V and a
cros-induction system |below)
with six carburetors.

—_— =

High-tech block

Ever since Mercury cracked
the 100-hp mark, the Black
Max family of motors has
grown like it's been foree-fied
anabolic steroids. 1T OMC's
big 300-hp V8, introduced
severdl vears apo, is the An-
dre The Giant of outhoards,
then Mere's new 3.4-liter
275-hor=e 15 the Hulk Hopan,

Although the big Vi is
equipped with variable-ratio
oil injection and an overrev
limiter, given today's level of
refinement, Mere's approach
is more basie than super-
sophisticated,

The heart of the new unit is
the block proper, which is
cast by Cosworth Lid., of
Formula One racing fame,
Mere went to Great Britain-
bazed Cosworth with a very
complex aluminum cylinder-
block design and asked the
eompany ta build a precision-

{ Plewse turn bo poge 104 )
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IG-BLOCK ENGINES

just got bigger. Chevrolet
raises the stakes In the latest
round of the horsepower wars
with its new 502-cu.-in. gas en-
gine, designed specifically for
the marine market.

Since the early 1970s,
Chevy's ublquitous 454 big-
block has been the engine of
choice for the muscle-boat
and miniyacht crowd. In fact,
according to GM executives,
Chevy blocks, both big and
small, currently control about
80 percent of all stermndrive and
inboard V-block installations.

But this is the era of the
megamotor and boaters are
demanding more bang for the
buck. Chevy's response? To
develop a bigger, stronger, tor-
quier brother to the 454. Intro-
duced at Watkins Glen race
track, in western New York,
the 502 is based on the heavy-
duty Bow Tie block. To in-

thick-walled castings have
been given a Siamese bora
(from 4.25 in. to 4.47 in.), and
the resultis a fundamentally
new piece of iron featuring
new tooling and forged parts.
Most internal parts are lak-
en from Chevy's high-perform-
ance calalog, These include

forged-aluminum pistons,

| crankshalt, Mark
IV high-performance cylinder
head, 4-barrel carburetor
(which accommodales either
a Holley or Quadrajet) and

Blg-BIock s Blg BI'Oﬂ'IHI 'l'he Chevy 502

Chevy rates the engine at
390 horsepower and de-
scribes the torque curve as
“fat,” which means at least
432 Ib.-ft. of its maximum 480
Ib.-f. is available over a 3000-
rpm-wide band.

The first company 1o marin-
ize the 502 was Crusader, of
Sterling Heighis, Michigan.
The Crusader 502, which is

™ The new Gadzilla of

sterndrives: Merc's
502 Magnum rates
410 horsepower

at propshatft.

configured as an inboard,
turns out 355 hp al 4600 rpm.
Compared to similar powered
diesels, size is compact and
weight is a trim 1155 pounds.

Mercury Marine was sec-
ond to develop the Chevy 502
uriit for the express cruiser and
miniyacht set, the 8.2L Blue
Water Inboard. But more inter-
estingly. Merc was first with a
sterndrive version of the new
block, the 502 Magnum.
Mated to a Bravo One out-
drive, Merc's huge sterndrive
will carry a brawny 410-horse-
power rating.

OMC is also working on its
version of a 502 sterndrive,
which is scheduled to debul
later this year. The vertical
drive component of the 502
stemdrive is already in place,
intraduced recently an the
beefy King Cobra ling.

Look for muscle boats to
pack more punch as the 502
becomes the big-block of
choice for the 1990s.

crease displacement, the | heavy-duty drivetrain.

—Joe Skoruna

P
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At Chris-Craft, value is quality,
dependability and versatility—
all at an affordable price.

This is the 198 Concept. Styled
for the 90’s, this runabout takes
family and friends out to ski, pic-
nic, or just enjoy a day in the sun.
Concepts are available in 3 dif-
ferent models—from 17 to 19°.
Solid craftsmanship designed to
fit your budget.

When you own a Chris-Craft,
you own a boat backed by 116 years
of boatbuilding excellence. And
we back your investment with a
3-year mechanical warranty and
a 5-year extended hull warranty.
That’s value. That's Chris-Craft.

Discover more good reasons to
make your next boat a Chris-Craft.
Call 1-B00-835-2246, ext. 500,
or see your nearest Chris-Craft
dealer for full-color catalogs cover-
ing our complete line of Sport-
boats, Fishing Boats, Cruisers and
Motor Yachts for 1990.

F!H&'I"J'HPDHH BOATS , SINCE 1874

OMOCE INC. A subsidiary of Outboard Marine Corporation.

Chris-Craft is a mgisterod trademark of Chris-Craft Ind., Inc
Chris-Craft Boats, PO Box 25022, Bradenion, Florida 34208




SUZUKI
225 EFI

made, lightweight, thin-wall
casting with low porosity.
The latter enables Mere to
ehrome plate the piston
hares ani results in a Black
Max that pumps aluminum
Jl'ulrnliLh andl durable.
Mariner's 1u|: gun, a 25(-

| horse outboard, is practically

a earbon copy of the Mere
It has the same block
and cubes, but the difference
in output is in carburetion
and exhaust tuning.

Beefy sterndrives
OMC has had 7.4-liter units
in its sterndrive eatalog for
vears, but the builder decid-
ed now was the time to re-
design. The result iz the
wialloping King Caobra,
OMC's big-block incarnation
for the 1594%s, which is poised
to link up with Chevy's new
H2-gu.-in. powerplant,

In order to withstand the
erunching torgue of the 502,
the vertical drive on the King
Cobra has been reconfigured
with beefed-up shafts and
bearings, forged geurs, cone
cluteh, pear-driven water
pump and centrifugal oil-cir-
culating pump.

Valvo Penta didn't debut
its first gas Duoprop (a pat-
ented technology that refers
to two props mounted on

.._-ll

counterrotating shafts on a
single axis) until 1986 and
then only with a 5.7-liter
small block. It required a few
more years of R&D to adapt
Ih.lu[lrup tech to big-block
power. But the 454-cu.-in.
T40/DP has finally arrived
and Volvo Penta is now a full-
line sterndrive player,

To some, this round of

power wars signals a return
to the philosophy that bigger
is better. But many of the
power increases are the re-
sult of sophisticated techno-
logy—aluminum blocks,
high-tech eomposites, elec-
tronic management—rather
than increased cubes. To-
day's engines are both bigger
and better. o |

DON'T

* Fly 45 mp.h. on-an
8" cushion of air

GET SCAT HOVERCRAFT!

GET GROUNDED!

* |t's a Hovercraft.
And it's a SCAT.

Most of all, it's a BLAST!
¢ Do what you've always dreamed
of doing: FLY

* Three hot-performance
models 1o choose from
All wailing for you lo test-fly

at your local s (Over water. Over land.
SCAT Hovercrall dealer Dugr ice or snow.
* The world’s only four-season ” gﬂ 1: ﬂ'_?:E- viend
= Do it with a friend,

personal recreation vehicle
But do it todayl

CALL TOLL FREE
FOR FURTHER DETAILS
1-800-541-T228
(305) 274-T228
FAX: (305) 598-2033
TELEX: 293804
For the desler nearesi you, call; 1-800-541-SCAT
Daaler inguirias imvled

Hovercraft
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BY JOHN WOOLDRIDGE

ET IN GEAR for the 1990s with electronics
that put power in the palm of your hand or give
you hands-off capability. Get wet or keep dry.
Go underwater or stay afloat. Here's a look at
high-tech equipment on the leading edge.

Wrap your hand around the brainy KVH Datascope, if
you want quick location fixes for safe coastal piloting. If
you don't want to use your hands, Freedom Troll controls
gas motors by foot.

Bombardier makes a splash with a new 3-person Sea-
Doo. Pioneer, on the other hand, keeps tunes dry with its
first marine audio line.

The next best thing to being a submarine commander is
controlling your own subsea robot equipped with a video
camera. The remote-controlled Merlin system is ideal for
both boat inspection and treasure hunting.

And boating basics aren't neglected either. Five-blade,
stainless-steel props by Mercury Marine debut, and tide
charts can now be programmed onto your wrist, thanks to
Tide Watch. Gearing up never had it so good. P

GREAT GEAR

Remote-controlled underwater cameras, radical props, handheld electronics and
the latest toys of summer make 1990 a great year for gear.

Afloat In The Wild Vest

Buoyant Ensolite makes Casad's Neowvest the first LLS. Coast Guard-
approved Type il vest in a wet-suit cut. Made of neoprene, the vest
comes in colors and styling hot enough for any waterskler or
personal watercraft user. Suggested retall is 5156.

It's Got Brains,

Plus Good Looks
Columbus should have had it this good. Determine course, compute
distance and pinpoint pasition with the KVH Datascope. a 12-
ounce 5x30 navigational monocular, electranic rangefinder and
fluxgate compass all in one, Price s 5445 for the waterproof
minicomputer.

Fish Can Run, But Can't Hide

When fish can't be found under your boat, Coastal Navigator's
Scanning Sonar searches them out. Rotating transponder sweeps
360" and elevation angles to 80°. Price Is 5995 for use with
integrator fishfinders. Unit has plug-in capability with loran-C.

POPULAR MECHANICS ® FEBRUARY 1990

105



Water Temp
Tired of taking water
temperature with your finger?
Eagle’s new EDT-30 (5119 with
digital readout and transom-
mounted probe| will measure
and display temperature

changes important for fishing,

Dry Place For Water Music

Keeping your tunes dry is what Pioneer’s Nautica line is all about.
The Nautica line includes waterproof bubble cover |[about §50) and
choice of Maxxial speaker systems [ 5150 to 5200}, Moisture-
protected circuitry and corfoshve-free comstruction are used,

Three-Doo

Personal watercraft get bigger
this year. Bombardier's 3-person
craft, the Sea-Doo GT [35299).
runs 34 mph carrying three
adults. Power Is supplied by 580-
o Rotax engine.

Tidal Action

Read time and tide on your wrist
with the Tide Watch, which can
store up to three years of tide
height and direction for any
location. Watch | $69.95) Is water
resistant to 100 ft. and includes a
digital display, alarm, countdown
timer and day/date display.

HighFive Prop

For head-snapping
acceleration, Mercury Marine
Introduces the HighFive 5-
blade, stainless-steel prop.
Props | 5495 ) match Mercury
and Mariner outboards and
MerCruiser Alpha One
sterndrives.

Remote Sub
Make a titanic discovery with Merlin ROV | Remotely
Operated Vehicle), which houses a V'C color video camera.
It's equipped with power, lighting, buoyancy and maneuvering

systems. High tech and high price—$9900. Made by Platinum Products.
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NU Oﬂﬁ Coﬂélmmly s 7 1 outdoors Star, says. “No one bullds a better aluminum fishing boat system

1 Pius a Fisher is backed by the Fisher Systems deales, committed to your boating
Vﬂ.l“‘e lee FiShen ﬁmmm And Fisher's exclusive Stem-To-Stem™ warranty that includes a five-year
: | waranty*
Fisher offers 34 great aluminum fishing boat systems. All are completely equipped
for the hest in atfordabie fishing. Complete Fisher systems start at just $4,365"
Sure, you can buy a cheaper aluminum boat package. But for a few dollars more
you can run Number One. You deserve the best. Don't settle for anything less. Fisher.
For frea catalog and the dealer nearest you, write Fisher Maring, 0. Box 1236,
West Point, MS 39773-1256.

“=inler:

MAHSI;;IG%WK 3V - it ' A CONTINGINE TRADITION OF GUALITY AND WAL UE
5 : e

* CompieiE wanranty 08t

Catch Fisher Maring and Bill Dance Dutdoors on THN Sports, Sundays at 2 PM and 530 PM EST.
i pakes. *

"M price inchiding ix eas0nes, Lasioy 1igging
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Now that Pioneer makes

Nautica™ marine stereo

systems—anything can
happen.

When you add Nautica Pioneer
Marine Products to your boat, the
most amazing things can happen.

First, your speakers may last forever.
Or close to it. That’s because Nautica
speakers are water and corrosion-
resistant Lo meet the harsh conditions
of the marine environment. And
while conventional tweeters fire
outward, the Nautica tweeters fire
inward to prevent direct contact of
water that would damage a normal
speaker.

Second, you don't have to worry
about moisture or splashing water

either because even with direct
contact, Nauticas specially designed
marine cover keeps vour cassetle
deck drv. And with our quick-release
AM/FM cassette deck, you can ferry
your stereo from your car to your
boat, and back again.

But the most amazing thing of all
is that now you can have Pioneer
sound on the high seas. Which may
be -d.i.ﬂ-lrﬂcli.ng when the big ones
about to be reeled in. But what do
you really want to do—catch a fish
or catch a tune?

For more information about the
new line of Nautica Pioneer Marine

Products, call 1-800-421-1404.

™
N=1=U=]=|=E~
PIOMNEER MAaRIME PRODUCTS

1989 Pioneer Elecvranies (U5AL e, Long Rearh, £4
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Compute
When position s everything,

with bearing memory. With
Autohelm's Personal Compass
point |5169), press the button
and a digital readout displays
heading and bearing.

Spare Prop

When your original prop is
badly damaged, Prop Mate, by
Hettinga, is an Inexpensive
backup. The lightweight,
paolypropylens prop fits motors
from 20 hp to 300 hp. Prices
range from 530 to 535,

N SENT G SAALTI APINT ONTNCTY. KEANT TIED) ¥ PHTERTRL
SN D P e o A e TR e T

P BN e e i

nothing beats a digital compass

Technicolor

Sounder

| | sonar Imaglng takes a step
forward with the TCR Color-1
[ 5499). from Humminbird, of
Eufaula, Alabama, which
represents signal strengths in
elght different colors. The unit
Is loaded with electronic
features and Is only 2V In.
thici.

| Touchy Electronics
i New depthffish sonar and loran
unit, by Impulse Technology, of
Pittsburg, Callfornia, is
controlled by touchscreen
technology. The Impulse System |
4000 | 52399, an expandable
core unit, has a screen that's
essentially a control panel using
infrared beams to activate a

| multitude of functions.

SCRATCHGUARD LENS

Antitheft Lock I
Sleep easier with Monarch's
Stern Guard lock protecting

your MerCrulser sterndrive

engine. The locking system, [
made by Monarch Moor Whips. I

of N Beach, New
Jersey [559.95 to $69.95), i
made of heavy-duty stainless-
steel and locks onto drive-unit
mounting stud.

Tough Lens

An idea whose time has
come i3 the tough new lens by
Humminbird. While not a
separate product—it's standard
on TCR depth sounders—the
Scratchguard Lens is so tough
that steel woaol won't scratch it
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Engine Blood Test

Diagnose your engine’s hidden
problems wing spectrometer
analysls. Draw oll from

englne using the Marine

Engine Blood Test Kit, send

it to a lab and receive a

detalled computer analysis of

its condition, Price is $21.95.
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Handheld Loran

Store up to 100 waypoints in
the world’s first handheid

pasition finding. this

Center-console boats, dive boats
and trallerable fishing boats of all

kinds get wet and rarely contain
true

515 and have nylon Injection-
muoided locking elements

, villcanized onto rubber bodies.

stowage. A new series of marine bags by Bagton contain waterproof pouches

keep dothing. documents and gear dry In all condlitions. Bags are made of mylon-reinforced PVC with

high-frequency welded seams and double Velcro fasteners. Various sizes run from 566 to $200.

The new ESCORT:
Incredible performance
[ ]
AJ Cincinnati Microwave, we've continuously
advanced the science of radar warning since we
introduced the original ESCORT in 1974,
But we've never stopped siriving for another
quantum leap. And now we ve found it DSP
" Incredible technology
ISP i Digital Signal Processing, 2
technology virtually unheard of in

The bwsrrt af EXCORT s 5P circuifry
i i cune 20 MK 29 inid el
FHANTS poneioor. capalie of 1025

personal electronics, but
used in muny sophisticated
electronic devices.

[5P i wsed by NASA to create detailed space
photos from buery images. t's used by military
radar for target recognition. s used to deltver
sharp images from medical scanners. And pow
we're using DSP 1o find mdar signals 1o weak
1o be detected by conventional technology.

How it works

The new ESCORT s DAP circuitry samples in-
coming radar signals 50,000 times 2 second, slicing
them into discrete bits of information. This data is
then digitized and continuoasly analyzed by an
internal compater. The end result is incresdible.

Breakthrough performance
New ESCORT provides an incredible increase

Introducing new ESCORT

mears that the new ESCORT picks up radar
signuls much further away than ever before possihle.
All this in an incredibly compact packape, only
%" high and 3%" wide. The sclence of radar
warning will never be the same.

Bad news for thieves:

A naw security system in new ESCORT and SOLO
makes them of fittle use to anyone but the rightful
owmer. Here's bow it works: Included with your new
rattar datecior ks @ tiny alec-
tronic “Digital Key ™.
Alrout every two months,

oo T o e o ek My

ESCORT

$17.70 sales tax
FRADLAR WOk FINERC] ECENVER
higher in Canada

features we pioneered with ESCORT and PASSPORT.
Varighle rute audio, with different tones for X and
K bands. Alent lamp, ten-ssgment meter, Dark mode,
and a Mute switch with a new Auto-Mute Emction.
A battery-sver even) turms SOLO off if you forget to.

sl frireactivis fer oo in sensitivity on both hands. Quite simply, this |
ESCORT $295
Mew ESCORT and SOLO heve sl of the advanced Bath new ESCORT and SOL( come complete with
Ohio residents add

leather case, visor clip, windshield mount, and
comprehensive owner's manual. ESOORT indodes
power corts (straight, coiled, and direct wire), while
S0L0 indudes both lithium and alkaline 9 vt
beatteries and a travel case.

11
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| Hands-Off Steering
Gas outboards up to 15

| horsepower can now be fitted
with foot-controlled steering.

Freedom Troll Too (about

$2%9), by McDougald

Enterprises, of Corvallis,

Oregon, gives fishermen hands-

off steering for existing gas

engines. Recommended for

boats that are 16 fi. and under.,

Kart Ahoy

ideal ship-to-shore

You can take it with you with
Kart Ahoy, a polypropyiene
basket and aluminum tote cart.
With a capacity of 2 cu. fi. of
cargo and 100 pounds. Kart
Ahoy [550] Is the ideal aid for
loading the boat and provides

transportation. It features a
stable 4-point stance. The
basket folds flat for stowage
and has an interlocking design

for more capacity. The company
| s based in Clawson, Michigan.

SOLO: A new kind of radar detector —
No power cord

I[ voure 4 husiness trveler, switching berween

cars and using rentaks in disang citkes, vou need

circuitry will prompt you ta insert your Digital Key inta
u ymall jsck on your detector, and turs your detettor
on, Your detector will reset its lock and will be roady
for twe more months of me. That's all there is 1o it

Hawever, for someone who doesn't have the right

thie miost corvenient midar detector

possible. Bt midar deectors: have alwins been |ess
then ideal for treveling. Uinkil now
Revolutionary convenience
After veirs of developmient, we'ne itroducing
SOLD, the firs self-powersd superheterode mubir
defector Just moant it on your vsor or windshied h

and turn i on |1 that simple

SOHCY doesti | mewad 1 power conl. rechanen. or
aded-on hatery pack. 1 resmackaible desn wses only
2% of the power of 4 comentional rdar detector
Yoo pesult, SOLO opertes abot 200 hours on 3
single & Volt lthium bastery (or 80 boss on o
starndared lkmfine

Ineompriomised performance

key fand thers are thousands of different Digital Haurn of Dally Liage

Keysl, tho radar detector simply won't work, And 10 R annnn SO s the sime ong-range wiming 48 our

there's no reason for a thiel to steal a detector if he 15 11— best-winning PASSPORT, inan even smalber puckipy

ean’t sell it. And if & stolen EIEE‘I:IIIT or SOLO |s ever e " (about %°H x 2W*W, weighing only 51 ounces)

retarngd 1o us for sarvice, wa'll immediataly contact Sl T anhli g I . p

o i1 you Wave reperted the theft ta us), gfzmmmnmmp s Anct undike: mist battery-powered devices. SOLO min-
Duir arw Digital Koy sacurity systam will halp koep ERFREN R RN PTR R EER RS S tairs Rull performance over i fell batery il

your new ESCORT or S0LO yours. ¢ 1 2 3 4 8B & 7 12 1 Mo sedf-powerexd SOLO may be the fint rickr

Approximaty Betiwry Lbs jmonts)  @lithm @ Al idetector that's never too much tromshle 1o e
el i Call Toll Free 1-800-543-1608

Wiz oy sl direct from our factory to you, and we
puEres vour ssuisfaction. If vou re not complesely
satised in 30 das, |ust returm your purchase foe o
full refuancl, You can’t bose

The st advances] radkar deyectons in the world
gare: oy s toll-free call avanty, Call todiay

124 hours o by, 7 ikees 0 wil)

1 a0 miil us your order:
|.= Cincinnati Microwmve
=B 2

» Dent GI6H20
(e Microwme Plazn
Cinciumatl, Do 45249

SOLO $345

(i resdlents add
520, 700 snlex pax

SELF-POWERED

SOLO
RADAR-RECHIVER Prices slightly

higher in Canada
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Fuel-Flow Gauge
Extend your range. run longer

or diagnose an ailing engine
with Crulsemaster, by FloScan,

of Seattle, Washington. The
Crulsemaster tells you how
much fuel you're using and how
fast you're using it. It costs 5425
for a single gas installation unit.

© A




CAR CARE

Walkman-sized Care Mate
irstalis in your car without
wiring [sparkplug shows
scale]. It provides audible
and visible reminders of
service operations that
should be performed.

the lengthening
extended service
intervals that auto-
makers have been
specifying in recent model
years, there's plenty of good
reason to change your oil ev-
ery 2000 or 3000 miles, as well
as keep tabs on your oil and
fluids and perform several
other simple maintenance
checks regulariy.

Since self-serve gas sta-
tions have become popular,
hoods are rarely opened in be-
tween oil changes. Evenin so-
called full-service stations the
attendants need prodding be-
fore they'll get under the
hood. It's altogether too easy
for simple things like a loose
radiator clamp or low ail level
to go entirely unnoticed be-
tween services.

The traditional reminder
for service intervals had been
the sticker on the doorframe,

one of the least-noticed main-

e
ROPER maintenance at  <amase= EI it s o
the proper intervals N TR o e A s e B g

! 2 iy o *“"""""'JL“.-".‘_ Vool Al o T —

is absolutely essential to  Sa=s lS0 a0 S e T 1 M e

preserving the funetion — Simr s i s o (o S e Mt

and value of your car  s=ZSimeniiliEe st e i et

or truck. In spite of st -, — ) gy S a6 P’ "
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tenance communications in
the history of the automobile.

A fow automobiles—BMW,
for example—now include
automatie service reminders
in their electronic bag of
tricks. But if your car doesn't
have such & deviee, it doesn't
mean you have to rush out and
buy a new BMW. Instead,
there's Care Mate, an elee-
tronic cheeklist/reminder, to
alert you to check oil, change
oil, change sparkplugs, rotate
the tires, and =0 on—a total of
29 routine maintenance opera-
tions in all.

Simply program Care Mate
with your estimated annual
mileage. The bar graph on the
panel will count down to the

Maintenance Minder

A computerized service reminder you can take with you.

next recommended service in-
terval. Then Care Mate will
start beeping gently but insis-
tently. The display will flash
with a graphic reminder of the
appropriate type of service
needed. Obviously, you prob-
ably won't want to pull into
the next gas station you see to
get this service performed, so
pressing the MUTE button will
silence the beeping—but the
display will continue to flash
as a leas obtrusive reminder,
Once the service is per-
formed, press the RESET but-
ton, and Care Mate will again
display its countdown graph,
renewing the original pro-
gram. If you like, you can alzo
re-program the computer for

different service intervals,

Replacing the two AA bat-
teries that power Care Mate
can he done without resetting
the service interval, as the
low-power logic will run for 15
seconds or so without batter-
ies. Battery life should be at
least a year, and a battery
warning will sound while
there's still plenty of time.

Unlike the factory-installed
service interval reminder sys-
tems, you can take this one
with you.

If you sell your vehicle,
moving Care Mate is no more
complicated than resetting
the mileage. Velero tape is
gupplied to install the unitina
convenient place inside your
viehicle,

It's also much less expen-
give than the factory built-in
units.

The $49.95 Care Mate can
be ordered from Care Mate,
Dept. PM, 1 Raynham Ed.,
Glen Cove, NY 11542, or by
calling; (800) 451-2248 and the
access code—TT822, Please al-
low $3 for shipping and han-
dling charges. PM

12
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You've seen the price of new cars. . they
go up every yearl Cars get fimsier ...
prices get higher...it never seems (o end.
There are lots of reasons to keep that nice
car of yours on the road as long as pos-
sible.

Mow it's easy to make your engine nun
better, last longer, Just add TUF OIL to
the crankcase. You don't have to shake
the container or add an engine flush, Just
pour it in and drive away.

Your throttle will get silky smooth .. ac-
caleration will improve.  One customer
said his car "lakes off ke a scared rabbitl*

TUFOIL works wonders for all known en-
gine cils. It's actually slipperer than
Teflon®. (according to a famous US
govaerment laboratony.)

You'll get astonishingly fast starts on
cold mornings with both diesels and gas
engines. The Canadian government
tested TUFOIL at it's cold regions lab.
They showed laster cranking and sig-
nificant fuel savings with TUFOIL

| keep getting telephone calls from
OWNers very axpansive German
diesels wanting to buy stock in our com-
pany. They say lheir diesels are ac-
celerating like nothing they've ever seen
belore One sald he doesn't have to down
shift ary more on an annoying hill in his
area.
Your car can have more power like
thal too

What about additives that claim to be
one time treatments that will last the e of
an engina? Well, I've been following the
scientific literature on lubrication for 8 very
long time, As far as | know, there isn't a
shred of scientific evidence for such a
claim. So don't belleve itl

L ERm SEed mmmW ESSD S DI s DS EEL DEE RS S R —
FREE - . . Products based on TUF OiL lechnology. Gheck |

WHY BUY A NEW CAR
WHEN YOU DON’T HAVE TO?

use Jufoil’

AND YOUR ENGINE
WILL LAST... AND
LAST...AND LAST!

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

If you don't notice quieter-smoother
operation,quicker starting snappy ac-
celeration,Jus! send us prool of purchase
with a note describing the year and make
of your car.We'll refund your monay im-
maediately-

Send for TUFOIL today and prove to
yourself the amazing increasa in your
car's performance. Fll in the coupon
today o call TOLL-FREE any time, 24
hours a day

1-800-922-0075.
{in New Jersey, call 20[::-825-31' 1a.) E

Stay in tuxe with your carl

Engines last longer with TUFQIL., Our
1876- 476 T-Bird is now at 190 000 miles:
and purring.

A bunch of customers' cars have now
passed 250 000 miles.

Several months ago, a nice man I'd
never seen before walked into my office,
big smile on his face, sat down and said,
*Would you believe 340,000 mies on a
Tuloil engine™ He went on to rave about
how well his engine has been running all

these years. | couldn't gel a word in
edgewiss.
It made me very proud,

Recently, a truck driver called in with
over 1,000,000 miles on a diesel using
TUFOIL - Wowl

A customer from Vermont added 10%
TUFOIL to his sticky mechanical trans-
mission, called in and said he couldn't
bebeve it.."Shifting is like slicing butter
now!®, he said,

SAAB owners are writing letters praising

Don't forgetl  TUFOIL is the result of
over 15 years of research and develop-
ment. The U.S, government has
awarded us 6 palents so far..s0 have

Germany, England, France and Canada.
Mo gther lubricanl even comes closa,
One customer put it nicely when he said,

“You can hear it .you can feel itl"

PS5--Our loyal customers wrote this ad
for us. Its full of their comments |

Thanks [
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E Fluoramics, Inc. mm |
103 Pleasant Avenue
Upper Saddle River, N.J. 07458

| one with each order of 2 botties or a quart. Check 2 for each |
| gallon order. Values range from $3.88 to $8.95. i
I O TUFOIL Gun-Coat — Super rust inhibited, smooth action

rush my TUF OIL order:
[0 OME B oz. botile . .. treat one car for
$14.25 (plus $3.50 shipping and

|
m | TUFG.III..IEGT;mnIu-LuM = Low wviscosity lor compular I handling). See money back M M;Fg%mhd I enciosed I
O TUFOIL Lightning Grease — Easily sheared grease for I guaranies. O AmEspress ] MasterCard [ Visa I
instruments O TWO 8 or. bottles . . _ treal two cars
o III-'EI;?ILI Lubil-B — General purpose, household use | for $25.00 (plus $4.00 shipping Cuegt No, |
| 4 an ; | and handling) SAVE $6.00 Exp. Date |
EREE brochures .. . S
I 0 30 Questions/Answers about TUFOIL | O ONE Quan bottie . . . treat 4 cars " |
| O “Fun with Superconductors”—we're leading that field | for $34.05 (plus $4.00 shipping = Mame I
too! and handil
I Ser NASA Tech Briets lor technical details, l ng) Audrass I
| 1306, 1987 and 1888, | O ONEGALLON,. Wesl 16carslor g |
" $125.00 (plus $6.00 shipping and
= e F fending) o o I
| LS Paient b m{g We Hhip within duya1 (ML), residents plsase ldquﬁnml I
LB Palen Mo 3531806 | overthe single bome price BIG SAVINGS  CANADIAN DISTRIBUTOR: 1-800-363-7753




“Buy No Outboard. ..
Until You've Seen These
Amazing Ultra-Lightweight
Small Outboards!”

“The amazing new line of tough-
as-nails Cruise 'n Carry outboards
are without guestion the lightest
motors available today . . . weigh-
ing in at 52% less then anything
else in their class. Yet these gutsy
little powerhouses easily match
the competition for sheer horse-
power performance. They're un-
believably easy to use, carry and

PROFESSIONAL
WEATHER STATION
NOW AFFORDABLE

ENOUGH FOR HOME USE!

UALITY

store.
_ The new WeatherPro weather sta te-of-
What's more, the Cruise 'n Car- ar technok o108 g bl it
5 Ll ar‘ |m ﬂ'ﬂ'"’]l.[" T
ry are priced up to hundreds of ne i e e Sl The Wi pmmmmi
dollars less—giving you a sur- ﬁgﬁ%ﬁmﬁﬁéﬁmﬂﬁmnﬁ“ﬁ"ﬁ}h o
prisingly affordable outboard no | | | loromy St R
matter what your small-to-medium S TEMPERATIURE *WIND CHILL
boating needs are! Plus, each *WIND DIRECTION *TIME
s TEMPERATURE HILOD S AT SCAMN

model is packed with high-per-
formance features usually found
only on much larger and heavier
motors.

sRAINFALL (OPFTIOMNALY® o1 YEAR WARRANTY
=1 4-DAY MONEY-BACK GLIARAMNTEE

DIGITAR WEATHERPRO
|
Free Information: Just write to: DR‘JEEQ%E@T?@&%%E ';3
Cruise 'n Carry, 5595 E. Tth St., M-F TAM-5:10 PM Pacific Time
Suite 406-Dept. PM, Long Beach, a5 ?1';?‘?:‘ E#‘]hak;:mhﬂ “I““a!i“.?.‘
CA 90804 and we'll rush you a ton ' -

of FREE material!" DIGITAR’

3465 DIABLO AVE, HAYWARD, CA 94545

PM HOTLINES

COMMUNICATE WITH US

We're trying our best to make it easier for you
to communicate with us. Here are four ways you can do it

HOTLINE PHONE NUMBERS

Spetaal tedephore numibers here at Popular Mecharmcs allow you 1o cal our ediors deectly and easiy. They're actinaied
onee & wesk on Wednasdays from 3105 PR EST. All e edincnal walf hatiine phone numbers. ane e bere

HOME & SHOFP

Steven Willsan, soitof |Dulding. home remodeling) {212) 265-7538
Town Kilenck [shop desagn, toaky) 1212) 265-1570
Roy Berendsohn |furniure making and design) {212} 265-7572
ELECTRONICS/FPHOTOGRAPHY

Stephen Booth, =xito: |212) 2657581
BOATING'OUTDOORS

Jow Skorupa, rioor [213) 265-75%
AUTOMOTIVE

L Swan, sdiar s, FIobor 212} 2657525
ﬂ:m Frchn:r:tTH deugn, :mwumr F'ﬂ.!': 265- 7536
SCIENCETECHNOLOGY _ S
Abs Dane, =ditcr [213) 245-T740
GENERAL

Joe Oldham, edaor-a-ched 121.2) 2657503
Bil Hartford, managing editor (212} 265-7518

READER SERVICE BUREAL

We heve g Reader inlormaton Bureau that o opeatonal e days & week dunng regular Business hours. O
Rrader Senace Bureau rumber o (212 6493127 Pease call our Readey Service Bureau, nal our edifors foo
mdTrmatnnn On back siues, repes O anches, subscnpbon inquines. plans offers and 5o o i will .ave us all ome

ELECTRONIC MAIL

You Can calt the PAW computer ary day betwesen & P and B AM jonly] EST The numbey i (21.2) 582-8369. Once
YOLITE O 1iNg, you can ieave mestages for speciic editors, or direct sguines and comments 1o 4 $pecific deparnmern
The oepanment bulernn bosd sl Sone yiu B0 shaee yout Thoudghls wallh oEhet teadess wiah call in

Moy wiert wall et an genhfication mumbers s passwaoed that ationy them 0 acoess the gatem Simphy set your
commomications soffware 1o 8 bits. 1o panty and one sap bit (8-M- 1| and sel the baud 22 300 o 1200, IF you're asking
aypecific queshion. allow a week before calling back for our answer

FAX MACHIMNE

¥iou can fa winiien mail o ws of you have access o a e machine. Cur Lax numbet o5 [213] 586-3562 and i
avaiiabie M hours 8 day
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HIGH-TECH DRUGBUSTERS
(Continued from page 52)

ahead of the turret holds an operations
room with radarscope, communications
gear, balloon monitoring instruments
and a stormseope to help keep the bal-
loon away from lightning. Staying at sea
27 days at a time, the aerostat ships
roam choke points between the United
States and staging areas in South Amer-
ica, passing off target information to
interceptors through a computerized
ecommunications system.

The brunt of the interception duty has
been borne by 110-ft. cutters of the Is-
land class, a new British-designed ves-
sel that 2arned high marks from erew
members. Built at Louisiana’s Bollinger
shipyard, the cutters have aluminum
superstructures and steel hulls, A pair
of 2880-hp Paxman diesels are good for
speeds up to 30 knots, and a 9200-gallon
fuel supply, along with reverse-osmosis
water makers, give 5-day endurance.

Nearer to shore, the helicopters and
small high-speed boats of the Customs
Serviece play a more important role,
Thirteen 39-ft. catamarans of the Blue
Thunder type are in service around
southern Florida. Designed by famed
race-boat innovator Don Aronow, their
specially reinforced twin hulls allow
them to handle 4- to 5-ft. chop with
greater stability than conventional
deep-V types. Twin Mercury Marine
racing engines churn out enough power
to keep up with the fastest smuggling
craft, but are somewhat temperamental
for day-in-day-out patrol work (the boat
we were aboard blew its transmizsion,
and Customs men spoke of a voracious
appetite for expensive parts).

The darling of the Customs Service is
the formidable UH-60 Black Hawk heli-
copter. Its 192-knot top speed and 900-
mile range make it a match for most
small, fixed-wing craft. And it carriesa
bust team of up to six men. Capable of
flipping a light plane with ite downwash,
and carrying a million-candlepower
night sun and loud hailer, it's an intimi-
dating machine, a fact for which the
Customs air officers are grateful. They
remember & time when all they had
were old Army Cobras carrying a bust
crew of one, who had to jump out by
himself and convince the smugglers to
come along quietly.

The progress since those early days,
has obviously been dramatiec, but it's in-
teresting to note that not one among the
people we met believed that stopping
smugglers would solve our drug prob-
lem. Those who've tried know better
than to think our borders can be sealed.
A convietion that was echoed again and
apain, however, was that until a way is
found to defeat the more insidious ene-
my within, the drug war must continue
along our borders. ™
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Dear Friend,
I made 39,800 in 24 hours. You may do betier!

My name is John Wrighi. Mod 100 long ago | was (lai
roke, | was §31,000 in debt. The bank repossessed my
car heciuse | couldn't keep up with the payments, And
one day the landlord gave me an eviction notice because
| hadn't paid the rent for three months. So we had (o
move out. My family and | stayed at m IJ cousin’s place
for the rest ol that month before | could manage (o get
anpther apartment. That was very embarrassing.

Things have changed now. | own four homes in
Southern California, The one I'm living in now in
Beverly Hills i worth more than one million dollars. |
own several cars, am them a brand new Mercedes
and a brand new Cadillac. Ripht now, | have &
million dellar line of credid with the banks and have oef-
tificates of deposit ar 100,000 cach in my bank in
Beverly Hills.

Best of all, 1 have time 1o have fun. To be me. To do
whit | want. | wark abour 4 hours a day, the rest of the
day, | do things that please me. Some days | go swimm-

and sailing — shopping. Other days, | racTues-
hail. or iennis. Sometimes, frankly, | just lie out under
1h-.- sun with a ?uod boak. | lave 1o take long vacations.
ust got back iwo week vacation from — Maui,
al'an

I'm not reafly trying to impress you with my wealth.
All 'm trying 1ur£1 E.m: is to prove 1o u thai if it
wasn'l becouse of that money secret | was :m:mfﬁ
1o find that day, | 49l would have been poos or may
even bankrupt, It was only through this amaging money
secret that | could pull myself out of dett and become
wealthy. Who knows what would have happened (o my
family and me.

Enowing abour this secrel changed my life complete-
Iy, It brought me wealth, happingss, and most
important of all — peice of mind. This secret will
change your life, too! It will give you everything you
need and will solve all vour money problems. Of counse
you don’t have 1o take my waord for it. You can try it for
yoursell. To see that you try this seceet, I'm willing (o
ﬁ': you S30.00 in cash, (I'm giving my address a the

tom of this page.) | figure, If | spend $20000, | gt
your attention. And you will prove it 1o yoursell this
amazing money secrel will work for vou, too!

Why, vou may ask, am | willlng 1o share this secret
with you? To make money? Hardly. First, | already
have all the money and ioms 17l ever |
Second, my secret does not involve any sor of compeli-
tion whaisoever. Third, nothing & more satisfving 1o me
than sharing my secrel only with those who realize a
golden opporiunity and get on it quickly.

This secret is incredibly simple. Anyone can use it
You can get started with practically no mnntr it all and
the risk is almost zero. You don’t need iiEi:'I. (raining
or even @ high school education. It doesn’t matter how
young or ald you are and it will work for you at home or
even while you are on vacation. 3

Let me tell you more about this fascinating money

mﬁ SECTEL:

With this secret the money can roll in fast. In some
cases you may be able to cash m linerally overmight. If
you can follow dmple instrections you can get started in
a single afternoon and it is possible 1o have spendable
maney in your hands the very next morning. In fact, this
fml might be the fastest fegal way 1o make money that

ever been invented!

This is a very safe way to get extra cash. It is practical-
ly risk free. It is nod o dangerous gambie. Everythi

u div has already been tested and vou can get stan

ﬂ: less money than most people spend lor a night on
the town,

One of the nicest 1h|.n abowl this whole idea is that
you can do it at home m. pur spare time. You don't
need equipment or an office. It dossn't matter where
you live either. You can use this secrel 10 make money if
vou live in a big city or an a farm or anywhere in
tween. A hushand and wife team from MNew York used
my secret, worked at home in their spare time, and

made $45,000 by ane ;
This secrel is simple. It would be hard 1o make a
mistake if you tried. You don't need a college degree ar

even o high school education. All vou need is & little
nurrlnh\un sense and the l]l:lllll]' 1o I'ul.llﬁnl' simple, ?u:y
step-hy-siep instructions. | personally know a man From

I‘!‘L d who used this secrei and made 52 million
in J'.i Jl'm:.

ou can use this secret 10 make money nn matter how
uldmhnwrml;gyuumnh: There is mﬂﬁ
labor involved everything is so easy it can

Here's what newspapers and
are saying about this incredible secret:

The ington Times:

Thre Roval Road to Riches is paved with golden tips.
fistinnal Examiner:

John Wright has an excellent gusde for achewving
wealth in vour spare time.

Income Dpportunities:
The Roval Road to Ricker 15 an invaluable gunde
Tor linding success im your own back yard.

Mews Tribane:

Wright's material is & MUST for anyone who
contemplates making it as an independent
EnLIEprensur

Succesa!

John Wright believes in success, pure and simple.
Money Making Dpportunities:

John Wright has a rare gifi for helping people with
i experience make lol of mosey, He's made many
people wealthy.
Californla Political Weel:

. . The politics of high linance made casy.
Thie Tolwean:
Youll bove .. The Roval Road to Riches, [ Dilled
with valuable mformation . . . only wish I'd known
ahout it years ago!
Hallywisod Citlzen News:
He does more than give general ideas. He gives people
a detailed A to Z plan to make big money.
The Desert Sum:
Wrights Roval Road to Riches lives up to its ttke
in ofTering an uncomplicated path to financial success.

s old. | know one

whether you're & leenager of 90
g all the money the

woman who is over 63 and &
needy with this secret.

When you use this mm lo make money you never
have to iry to convince anybody of an Iung This has
nothing to do with door-io-door selling., ielephone
solicitation, real estate or amything cls:lha.l involves per-
sonal contact.

Everything about this idea 5 perfecily and
honest. You will be prowd of what you are doing and
you will be providing a very valuable service.

Tt will only take you two hours to benm how 1o use
this secrer. After thal everything is almost automatic.
After you get started you can pmblhl{ do everything
thit s necessary in three hours per week.

PROOF

1 know you are "‘Eﬂ“‘“" Thai skmply shows your
good business sense. Well, here s prool from people
who have pul this amazing secret into use and hive got-
ten all the mnmzrlhq' ever desired. Their initials have
been used in order 1o protect their ?n\rw:y but | have
full information and the pctual proofl of their success in
my files.

i 5o Rt e i
" AN 58 rour 45 greal! In just B weeks,
ook in over il&]ﬂi} More money than | ever dreamed
of making. At this rate, 1 honestly believe, | can make

over a million dollars per year.", e providence, Rul.
59,500 In 14 Howrs!'

] didn't believe it when you said the secret could
produce money the nexi morning. Boy, was | wrong,
and you were right! | purc your Ropal Roud fo
Rictes. On the basis of your advics, $%9,800 poured in, in
less than 24 hours! John, your secret is incredible!™

. K., Laguna Hills, CA

"Miade $15.000 In I Months Al 11"
“] was able 1o earn over 515,000 with your plan —
just the 1w months. .'o.s.aﬂyu.rul-dglrL,lnn-n

thought that I'd ever be able 1o make as much money,
as fast as I've been able to do. | really do wish to thank
you, with all of my hean.'*

Ms. E. L., Los Angeles, CA
hﬁ?ﬂﬁ.ﬂ?h!h{mlh'h . =
“'For years, the plans that prom o
mtrm:ﬁch.%lylmhﬁh 1 did — buy | am
even more lucky that | wook the time 1o send Tor your

YOU CAN MAKE UP TO

$9,800in 24 Hours!

material. i changed my whole life. Thanks o vou, 1
made 5126000 in 3 months.”™

5. W, Plainficld, IN
‘Mude 5203000 In & Months®

I mever believed those success stories. . . never believ-
nd1wouldbemenr:hun .u :rur:nd'l e, in
hﬁ § months, | made over over

000 more in the las 22 da Nm Just wdl: prepared,

John, thank you for your
Rayal oad fo Riches!' ™

C. M., Los Angeles, CA
*S500,000 In Six Months'

“I'm amazed al my success! By wusing your secret |
made $500.000 in six monihs. That's more than tweniy
times what I've made in any single year before! I've
never made w0 much money in such shor time with
minimum effort, My whole life | w wnlm for this
amaring miracle! Thank you, John W HE

\-'Idﬂn VA

As vou can tell by now | have come across something
predty good. [ believe I have discovered the sweetest litile
money-making  secrel you could ever imagine.
Remember — 1 guaraniee .

Most of the time, it takes bu' maoney o make money.
This s an exceplion. With this secret you can start in
:.u:rur Iﬁll‘: time with almost nothing. But of course, you

ave to start small or stay small. You can as

fnsl and i.l fu as u wish. The size of your profus is

totally up Igunrime: hiow muoch you will

make 'mlh :I\u s-er:m buu can iell you this — so far this

amul maney producing secret makes the profits from
ot other ideas look like pedanuts!

but simple, easy, fast.

Nuw al last, ['ve mlmplﬂﬂ:.' ihphﬁ:“d FE!EI!T
rermarkable secrel in a al money mskl
it ““The Roval Road (o it

iches™. Some call it a miracle,
You'll pru-bnhly call it *"The Secret of Riches™. You will
learn everything you need to know st:Jp-hy siep. So you
100 can put this amazing money making secret (o work
for wou and make all the money you need.

To prove this secrer will solve all your money pro-
blems, don’t send me any money, instead posidare your
check for @ month and a half from today. | guaraniee
nod to deposil it for 45 days. | won't cash your check For
45 days before | know for sure that you are completely
satified with my material.

$20.00 FREE!

There is no way vou can lose. You either solve all
your money probbems with this secret {in just 30 daEu or
you get your money back phas $20000 & cash FREE!

Do vou realize what this means? You can put my sim-
E}r secret into use. Be able to solve all your money pro-

dems. And if For any reason whatsoever you are not
100%% sanisfied afier using the secret (or days, you
maxy returm my material. And then | will not only retarn
your original UNCASHED CHECK, but 1 will also
send vou an exire 520,00 cashiers cherk just for giving
the wacrel an honest try according 1o the simple nstruc-
tions.

1 GUARANTEE IT! With my ﬁl‘ll-
u.mamnummmﬂum

Tu Drdcr }'1‘&111! your nlamﬂWrm on a
u il O Imn
order I'ur!ll?‘!lfldmmyg Jf;ﬂ e

JOHN WRIGHT
936
Ocean Park Blvd.
Suite 065
Santa Monlca, CA 80405
But the supply of my material is hmun! So send in

your arder now while the supply

IF you wish to charge it to your Yisa or MasterCard —
be sure 1o inclhede your account number and expiration
date. That's all there is to it. 1'll send you my material
right away by return mail, along with our unconditkonal
guarantee.

SWORN STATEMENT:

A5 Mr, John Wright's accouniant, 1 certiffy thai
his assets exceed one million dollars,”

Mark Duavis

£ 1890 JOHN WRIGHT
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Okay, maybe you have a right to
be upset with us. First, we cheated you out
nfaneasydec;s;onwhenm}mgamckupﬁ
used to be full-size or compact. Simple
Thenwe had to come along with the Dakota,
ﬂwﬁ[{?mm fi for that

time, we were forgiven for that moving
Wb%?usemanyof fomldtilebu

ato nutjustahappymcdrum, L
the perfect-size truck.

Aﬂﬂmbﬂl?ﬂkmﬂ

]
You'd think we'd leave well enough alone.
But, no. Here we are introducing the Dakota
Club Cab. Pretty gutsy, huh?

With its new extended cab, not only can
this Dakota handle the payload of some full-

size pickups, but the gear storage as well.

Sorry to do this to you d»
Dodge
Trucks

you again.
But you know what they say: All's
fair in lcwe and Detroit.

The tough new spirit of Dodge.

i strich thir ad o it nhwdﬂkm%mdmﬂuhﬂhmmﬂkiihﬂi
rrmfy i i nestrictions af pour dealer
A Thar’s mTMmudm?mﬁ




s SATURDAY MECHANIC s

RESEALING
A LEAKY ENGINE

BY PAUL STENQUIIST; PM lllustrations by Fred Wolff

D RIP, DRIP, drip, drIL Day and
mght week after week, your car
works tirelessly, trying to create a
small-scale replica of the La Brea tar
pits on your garage floor. Where is
the oil coming from?

You've tried tightening engine and
transmission oil pan bolts, You've re-
placed the valve cover gaskets and
manifold end seals. You've checked
the oil filter's O-ring seal. You've
searched for easy-fix solutions, but no
luck. The oil, blown by the wind when
you drive, dri;')]s from just about ev-
erywhere in the general vicinity of
your engine, as well as coating the

Yolle

|
11
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| back end of your car—and the front

ends of those behind you—with small
droplets of oil.

After investing a pocketful of quar-
ters at the local car wash to clean the
engine, you're able to localize the
leak. The source of all that yuck iz a
leaking front or rear crankshaft seal.

It’s time to bite the bullet and dedi-
cate an afternoon or two of messy, but
reasonably simple, repair effort to the
cause of keeping the oil in the pan.
Take heart. While you're under there
on your -::rﬂepergettmg oil in your
hair, your copy of POPULAR MECHAN-
ICs will be right beside you, guiding

the way. Replacement of front and
rear crankshaft seals does vary some-
what from car to car. So, you may
have to consult the manufacturer's
factory service manual for specifics.

Crankcase front cover

seal removal

The zeal on the front of the erankshaft
is usually the more reliable of the two

| erank end seals. But it does fail, and
| replacement is relativel

easy on
rear-drive cars. On many front driv-
ers, it requires lifting—or even re-
moval of—the engine and may be a job
best left toa pro. The 2.2-liter and 2.5-

Rope-type rear main bearing seals can be re-

® _ /".

moved without pulling the cank by using a
special teol to pull them out. A body-shop-
styte slide hammer fits the bill
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HARMOMIC
BALAMNCER

1 A hub puller for removing the crankshaft hub can be rented from auto parts stores.

liter Chrysler engines require special
tools for seal removal.

On some rear-drive cars, the radia-
tor is so close to the front pulley and
drive belts that you'll want to remove
it before attempting to service the
crankshaft seal. On others, you cando
the job with radiator in place. On most
cars, you'll have to remove the fan
shroud. On many applications, you'll
be able to remove and replace the seal
without removing the front crankcase
cover, or timing cover, as it's fre-
quently called.

Begin by removing the fan, drive
belts and crankshaft pulley. The pul-
ley is usually secured to the heavy
crankshaft harmonic balancer—that
big round wheel on the front of the
erank—by several small bolts. This
balancer is sometimes called a har-
monic damper, and on other vehicles

it's not used at all. There's simply a
pulley or hub that bolts onto the
crankshaft directly. On some cars,
you'll have to remove the water pump
to provide good access to the balancer
and seal. Whatever you have, we'll be
referring to it as a hub, and it's got to
come off. Once the pulley is off, re-
move the retaining bolt. That's the
big bolt in the middle. On stick-shift
cars, you can put the transmission in
ear and apply the parking brake to
pthe erank from turning while you
wrench the bolt off,

On automatics, try wedging a big
pry bar in the transmission torque
plate (flywheel) after removing the
trans bellhousing dust cover. If there
is no dust eover, look for an access
hole on the engine side of the trans
bellhousing. If you have a big air com-
pressor and a ¥%-in.-drive impact

)

o

2\
%
NS

SCREVWDRIVER

e —

1
CRANKSHAFT

-

2 Use a large screwdriver to carefully pry the seal out of the front cover.

| serateh the erankshaft surface, Find

off without holding the engine,

You'll Imbnh]y need a hub puller
(Fig. 1). A puller designed specifically
for this purpose can be purchased at
most auto parts stores. Some stores
will rent the tool.

Install the puller on the hub with
the two or three bolts provided. Once
the bolts have been threaded well into
the hub, turn the shaft screw in to re-
move the hub.

Inspect the area of the hub that
rides against the seal. If it's worn or
grooved, you'll need a new hub.

Pry the seal out of the cover witha
large screwdriver (Fig. 2). Don't

wrench, you can usually spin the bolt ‘

an object that you can use to drive the
seal into the cover. It should contact
the outer metal ion of the seal all
the way around. A used disc-brake

iston works on some applications,
Buta pipe fitting; large or even
a piece of wood will do.

Crankcase front cover
seal installation '
Be sure the seal's bore is clean and
free of burrs. Oil the outer diameter of
the seal lightly to ease the way. Don't
use gasket sealer, RTV, or anythin
else but clean oil. Lightly tap the

in, with the spring/lip side inside.

Generally, seals are installed with
the part numbers legible from the out-
side, as is the case here, If you've got
it started straight, no problem, But if
there's a burr, or you start it crooked,
you stand the chance of tearing the
rubber coating off the metal insert.
It'll still seal to the rotating erank-
shaft, but oil will seep between the
timing cover and the seal body almost
as fast as the old seal leaked it. How-
ever you do it, push the seal home un- |
tilit sets flush with the appropriate li
in the bore. That's probably alemﬂus.ﬁ
with the surface of the timing cover.
But you may want to measure the seal
and the bore beforehand to get anidea
of how deep it's supposed to go.

Align the hub keyway with the
crankshaft key and reinstall the hub
on the erankshaft. Don't pound on the
outer area of the hub. You could
knock it off-center and cause an out-
of-balance condition. If you have to
beat the hub back on, use discretion
and tap lightly near the center using a
wooden bluei and alternating from
side to side. Check for burrs and mis-
aligned keyways if it seems like
there’s too much effort involved. A
light film of grease might help.

Better yet, use a hub puller that can
also be used as a hub installer. This
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| will make sure the thing is start-
| ed on straight, which is most of
the battle.

| One-plece rear main

| seal removal and

replacement
Some engines, including the GM
2.0-liter and 2.5-liter 4-cylinder

engines, 2.8-liter and 3.1-liter 6-
cylinder engines and the Chrys-
ler 2.2-liter, 2.5-liter and 2.6-liter

most late-model Ford and GM en-
gines, have a 1-piece rear main
geal that can only be accessed
from the back of the engine.
Thus, to service these seals, the
transmission must be removed, a
good-sized job. |
If you do decide to brave re-

4-cylinder engines, as well as ~

moving the tranny, replacement g 44

Don't even attempt removal of an
automatie transmission without a
trans jack. This device can be rented
from most tool rental stores.

Ramps or proper jackstands are a
must here. Be sure to block the
wheels, as well as setting the parking
brake. You'll need to remove the

driveshaft, which obviates the use of
PARK to keep the car from rolling off

and squishing you.
| . Metal-jacketed 1-piece rear main
| seals can be removed by punching a
hole in the seal cover with a sharp awl.
Then, screw a threaded slide hammer
into the seal. Yank the assembly out

metal to allow for the use of a slide
hammer, pry the seal out with a
screwdriver, but take care not to
seratch the crankshaft's seal sur-
face (Fig. 3). Some of these en-
gines have a removable seal
carrier that can be unbolted from
the block to allow you to replace
the seal while standing up com-
fortably at a proper workbench,
rather than lying on your back in
the driveway. Be sure to replace
the gaskets or seals associated
with the seal carrier, if you go
this route.

Installing the new seal is simi-
lar to installing a front seal—you
have to find a round metal
cup or similar object that will
mate with the circumference of
theseal.ThesealisLhenm!)ped
into its recess in the engine block.

Install the seal with lip or
spring (if applicable) pointing to-
ward the engine. Lubricate the
seal with clean engine oil.

Most vehicle manufacturers

POPULAR MECHANICS ® FEBRUARY 1990

of the block. If there's not enough |

ONMNE-FECE
REAR MAIN SEAL

"\

' rubber seals is time consuming,
| but not very difficult. Removal
and replacement of the type
seal is a lot tougher, and some-
times not completely successful,
unless the engine is completely
disassembled.

Some manufacturers, howev-
er, specify a molded-rubber seal
as replacement for the original
rope seal. One such application is
the Chrysler V8. At least one
gasket manufacturer, on the oth-
er hand, recommends against
this procedure, claiming that the
manufacturing tolerances for
rope-seal engines aren’t accurate
enough to ensure a good oil-tight
job when the rope seal is replaced
with a molded-rubber seal. We'd
say that rather than trying to in-

main seal alh _h.- outwith Stall a new rope seal—a job that's
of the seal itself is quite easy. .mmmﬁhnmmm

provide a special tool for installation
of the 1-piece rear main seal. This tool
locates on the back of the crank by
means of dowel pins or bolts and
pushes the new seal into its bore viaa
screw-jack mechanism. Again, get-

ing the seal started in straight is half
Et{elgbattle. Don't use sealer of any sort
between the seal and the bore where
it rests.

Two-plece rear main

seal removal

There are two types of 2-piece rear
main seals in use today. One type is
called a rope seal, because the pack-
ing-type seal resembles a rope. The
other type s amnlded-mbher]i}j‘;: seal.
Removal and replacement of molded-

touch-and-go at best—we'd opt
for using the recommended re-
placement molded-rubber seal.

You're going to start with the most
difficult part of this job: oil pan remov-
al. The parts you have to remove to
get the pan off vary somewhat from
car to car, but you can tell by crawling
under there and eyeballing the situa-
tion. You should also eonsult your fae-
tory manual, which will provide a
detailed list of everything that has to
come off first, On all cars, you should
start by disconnecting the negative
battery cable.

On most Chevy V8 applications, for
example, you'll continue by removing
the air cleaner and the upper fan
shroud

Next, block the rear wheels, check
to make sure the transmission is in

park orin gear if it's a manual.
Then raise the vehicle and su
port it securely on ramps or jack-
stands in factory-recommended
¢ | jacking loeations. Onee it's up in
the air, drain oil pan.

On that Chevy, you'll have to
disconnect the Air Injection Re-
actor (AIR) hose at the convert-
er Ripe. Then, disconnect the
AIR pipe at the exhaust mani-
fold. Remove the exhaust cross-
over pipe at the manifold and at
the point where it joins the cata-
lytic converter.

Remove the starter and the fly-
wheel cover. Then, disconnect
the transmission oil cooler lines at
the transmission oil pan. Next,
remove the engine mount bolts
that run through the mounts from
front to rear. This allows separa-

& Pry lower half of rear main seal from

the cap with a small screwdriver.

tion of the mount for lifting of the
engine.
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B Tap the rear main bearing seal Into the block [left], then tug on the protruding edge
with needle-nose pliers while turning the crank to spin It out [right).

Unbolt the oil pan and lower it as far
as possible. Turn the crank until the
forward crankshaft throw and coun-
terweight are tucked up into the block
and not extending downward, Jack
the engine up at the front of the trans
bellhousing. Then, reinstall the en-
gine mount through bolts under the
mounts so that they hold the engine in
a slightly elevated position. You now
should be able to wiggle the oil pan out
of there. On some vehicles, you may
need to remove the crossmember or
more of the exhaust system.

If the oil pump is mounted on the
rear main bearing cap or in a position
that interferes with access to the rear
main bearing cap, you'll have to re-
move it. In most cases, this is just a
matter of removing one or two bolts
and lowering the pump and pump
driveshaft.

Next, determine if the seal is in the
rear main bearing cap or in a seal ear-

rier behind the bearing cap. Then re- |

move the main bearing cap or seal
carrier. Pull the oil seal out of the
bearing ¢ a]il by prying it from below
with a small screwdriver (Fig. 4). It'
the seal is in a seal carrier, there

seal while you turn the erankshaft to-
ward the slide hammer (lead illustra-
tion). You can also try tapping on the
opposite side of the seal with a drift
that is almost as wide as the seal. On

rebuilt engines, some rope seals are
glued in place. If this is the case, you
might be in for quite a struggle.

Two-plece rear main

seal Installation

Once the seal halves have been re-
moved, clean all sealant and other
junk from the bearing cap or seal car-
rier and the crankshaft. Inspect all
surfaces for nicks or burrs that could
interfere with the seal.

There are several types of tools in-
tended to ease rope seal installation.
You can make a sort of shoe-horn out
of shim stock to prevent nicking the
seal. But it requires feeding the seal
in carefully, turning the crank over
while doing so, and has the danger of
nicking the crank seal surface. to
find the Chinese-handeuff type of tool
that the seal over the top of the
erank. Coat the seal lips and bead
with engine oil. Whichever tool you

ull or push the seal around the
cran shaft into the engine block.
When the seal has been rolled all the
way in and is flush with the block on
. both ends, remove the tool.
Install the other half of the seal in
the ing cap or seal carrier.

Install any additional gaskets as re-
quired. Glue them to the carrier with
a gasket compound that dries fully
(Fig. 6). After the gasket cement has
dried, use an RTV engine gasket com-
Enuud on the other gide of the gas-

ets. Apply RTV sealant to the
mating ends of the seal. Make sure
you use high-temperature, oil-resis-
tant RTV (Fig. 7). Install the rear
main bearing cap or carrier and torque
to man s specification.

If the rear main bearing cap is the
thrust bearing, tighten the cap to ap-

APPLY S-EALHNT

m\m SEAL ENDS ONLY
=
—

7 Coat the mating ends of a 2-plece rear
maln seal with RTV sealant.

proximately 10 Ib.-ft. initially and tap
the crankshaft rearward and forward
to align the thrust surfaces before
torquing the bearing eap to full ti
ness. Check for proper end play

the cap is fully torqued

Clean the oil pan and oil pump with
solvent and a brush. Reinstall the

will be some other ets on the
sides of the carrier. Remove
these as well.

To remove the upper half of a
molded-rubber rear main
seal, tap one edge with a sm
drift or screwdriver, pushing the
edge of the seal up into the block.
This will push the other edge of
the seal out of the block. Tug on
the protruding edge as you turn
the crank and rotate the seal out
of the engine block (Fig. 5).

To remove the uﬁper half of a
rope seal (which will be replaced
with a molded-rubber rep]ace-
ment seal), serew the threaded

&
1
....
=
1]

pump with a new gasket.

Make sure the oil f:an mating
surfaces are flat. If the area
around each bolt hole protrudes,
flatten it using a piece of wood
and a brass hammer. When the
pan is dry, glue the gaskets
Jf and seals in place with a qulck-

gasket compound. Apply
a thin coat of RTV engine aealjan
to the top side of the pan gasket
and seal, making sure that you fill
any cracks between joints. In-
stall the pan and torque the bolts
to specification. Install all the pan
holts a few threads with vour fin-

end of a small slide hammer into & Some rear main bearing caps and seal carriers are

one end of the seal and tug on he grooved for auxiliary seals.

120

ers before you tighten any of
E;l'u':l'.n and then work side to side
t:ghtening them gradually. ™
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The age of (D sound iz here—and you
have a proctical new woy 1o find the CDs
you wanl. As your introduchion fo the Clul,
you oan choose any 8 CDs lisied in this od
fhar . Fill in ond mail the opplication—wel
sand your 8 CDs and bill you for a panny,
plus shipping and handling. You simply
ogroe o buy & more Chs (ol regulor Club
prces] in the next three yoars—and you
may then concel your membership anytime
after dolng so.

How the Club works. About every lour
weaks (13 times a year) youll mcaive the
Clubk music mogazine, which describes the
Selection of the Manth_.. plus new hits ond
old fovorites from every flekd of music. In
oddition, up fo six times o yoar, YOu may
rocaive offers of Speciol Selections, usuolly
ol o discount off reguiar Clubs prices, for &
totol of up to 19 buying cpportunities.

I you wish ho receive ihe Selection of the
Menith, you need do nothing—it will be
shipped outomatically. | you prefer an
alernate sekection, or nona af all, fill in the
response card alwoys provided ond mail @
h!r the dote ipl-r.'rfia-d. "fbuwmnlwny: have
ot least 10 doys in which o moke your
dacision, If you ever rocaive any Selaction

Seelactiorn e Fee mumibary condoen 7 Tl ond couer as 2— 0 weie o both nemibars

SEND NO MONEY —JUST MAIL COUPON
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without having 10 days io decide, you may
raturn it of our expense.

The CDs you order during your membar- |
ll'q: will be billsd ai rﬂguh:r Club prices,
which currently are $1298 1o $1598—plus |
shipping ond hondling. (Mulriple-unt seis |
may be somewhot higher] Afier complet-
ng your enrollmenl agreement you may |
concel membarship at any time; i you
decide o confinue as a member, you'll be I
eligible for gur money-3oving bonus plon.
I lets you buy one CD ot half price for sach
CD yau buy of regubar Club prices.
10-Day Free Tiak Well send details of l
the Clubls oparation with your infroductory
shipment. |f you are net satishied lor any |
reason whotsoover, jus! refurn everything
within 10 days and you will have no further I
obligation, 5o why not ehoase B CDa for e I
right mow?

Extra Bonus Offer: As o specol offer 1o I
now moembars, take one odditional CD
right now tor only 3695, This discount pur- I
dhade enlitles you lo choose an extra CD
o3 o bomus FREE. Just indicate your choices
in the coupon, and 'rnu'" rECEive your dlis-
counted CD and your bonus 0 with your 8 I
intreductory COs—a tofal of 10 in alll
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Train

FAST
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If you enjoy fixing things, you're a “natural™
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year in the fascinating business of Lock-
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anly ane Locksmith for every 17,000 peoplal
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“With no risk, no investment...

| made $56,000
my first 5 months
in my own Pace
Business”

=

A true story by a successful, new Pace Distributor

“1 was lucky if | made even half that
working a full year at my job."

“I was a sub-contractor doing construction
work, you know-homes, apartments,
remodeling, even mobile homes, | made
what I thought was a decent income, but
my mnneynﬁzﬂt didn't go far enough-
especially r all the bills!

“One day, | was reading a magazine and
a Pace Products ad caught my eve, | mailed
the coupon and in a few dn%a they zent me
a packet of information. Their pru;fram
looked like a good one. But what 1 liked
best was that | could start part-time and
still keep my other job while I ‘tested the

waters' to see how 1 could do as a Pace
distributor,

“And now look how my Ii{e has
changed! The money I make iz fan-
tastic. I'm my own boss. I used to rent,
but now I own my own home and 'm

lonning to buy a boat for my family.
or the first time in my life I have a
future.

“What I really like most is there iz
absolutely no risk. With a lot of companies
you end up investing your own money. But
not Pace. It doesn't cost & penny to get
started.

“And Ppee gives you big commissions u
front, paid in advance, weekly. Without I!'aiﬁ

A Proven Success!

“What is Paca? It costs a fortune for
schools, hospitals, plants and other com-
mercial buildings to have roof contractors
repair or re-do their roofs. Pace saves them
that fortune, by-passing the contractor.
The building owner uses Pace Seamless
Spray to an?I v Pace Roof Renewal Sealant
right over the old roof. The cost is so low,
the proven results so satisfactory, that
there is little, if any sales resistance.

“Pace ships the Seamless Spray applica-
tion equipment on Free Loan. The cus-
tomer pays only for the roofing products
from Pace. His own men can apply it. Orif
you want, you can handle the application
yourself. Thats what I have been daing. ..
s0 | make even more money! And the
clincher<I get my big commizsions paid
up front.

“Today my family and I are enjoying a
life we never thought possible before—all
thanks to my answering that ad.”

Easy to get started

You too can enjoy success with Pace and
the best part is you don't have to invest a
penny. Or have any special background or
experience,

Pace is a proven winner. That's why its
products have been used by hundreds of
well-known companies all over the world.

Be Your Own Boss!

Wouldn't you like being your own boss and
running a suceeszful business, never tak-
ing u:fers again from somebody else?
Imagine setting your own hours, taking
time off whenever you feel like it

It’s easy to start earning extra income in
your spare time—switching to full time
when your income exceeds your regular
job. .. or start right out full time. With Pace

ucts the choice is yours.

Mail coupon today for FREE
facts—No obligation!

Everything you need for this once-in-a-
lifetime opportunity will be mailed to your
home. Simply zend in the coupon below,
There's no abligation. No salesman will
call.

Chur field-tested sales kit gives vou all
the know-how you need. There’s no wait-
ing, no training needed. And no invest-
ment reguired.

(et all the facts and decide for vourself.

o e MAIL TODAY! o e e

Pace Producis, Inc. Depl.PM-280

Quality Plaza, TI7T5 W, Ti2th S1.
| PO, Box 10925 Overiand Park, KS 66210 |
] WITHOUT OBLIGATION send fhee materil thaf s fow |
| £ b My gwit PRCE Dusasess. N Saesman wal cail

PLEASE PRINT

Hera
e

ity State Fi 2

EARLY RETIREMENT?
Thinking of reliing? Being pushed inta early miie-
I mani? Maoy have made Pace their Second Caser
(ofien resulling in grealer seccess (ran they ever
memu

| F S N S



HIGH PROFITS
WITH BEAUTIFUL
GOLD IMPRINTING

Gold Magic 15 an alfordable hot fod printing
machine. With it you can produce a stream of
distinctive, money-making items. Or you can
use this amractve printing fo mark your own
Products or advertise

You can impnint 2 wide range of ilems, Busi-
ness cards, pens, pencils, matchboaoks, book
and Bible covers. award nbbons, wedding
items, binders, leather goods. photographs,
and much much more, Everyane is a potential
customer

Profitable Easy tolearn. Inexpensive. Qual-
ity designed. Quality machined. Assembled
by craftsmen. 1 Year unlimited warranty. Al
make Gold Magic “As Good as Printing Mon-
ey.” Write today for FREE details or phone
(813) BB6-5405,

GOLD MAGIC

Magic Systems, Inc.
PO Box 24986 sami = Tampa, FL 33623

Introducing

PackMate-

FREE INTRODUCTORY OFFER

For smokers on the go. Now there
is PackMate'™™. The unbreakable
anodized aluminum smoker's tote
protects your cigarettes and butane
lighter from anything short of a
steamroller. The built in adjustable
clip fastens onto a belt or pocket.

Ao _ |

lasiener stiaches o any hard
Surimce

The PackMate™ sells for $4.95 plus
$1.50 postage and handling. As an
INTRODUCTORY OFFER you can
buy two at the regular price and get
the third one FREE.
Please speciy quantity and desired
color(s); Black, Blue, Red, Gold or Siiver.
Allow two or three weeks for delivery.
Send check or money order to:
LODGE BROTHERS
15215 SEGOVIA COURT
SAN DIEGO, CA 92129,

QUALITY CLOTH

SANDING BELTS

HOME - WORK - HOBBIES

BELTS FIT ALL STANDARD MACHINES

Sapp Py Doz Siew Fer (o2
1230 §7.75 an2r §11.00
1 x42 5795 4z $12.85
1 xdd 58 10 45 21 5§12 80
22 1T% 5825 424 51350
2z %4 50 4527 514 .50
LTS BT 5895 AWvx2E $15.50
IR [ £0925 4x3 51T 7S
Az 18 39 50 4 x 37" ¥ $1B.25
Jx 510,00 4% 52 520 85
I 23 SWEF 4xDd ST
Jad 510.80 B x4 §38.75

1. Specily lor Wood or Metal

2. Will ship assorted — or specily grit

3. Dther sires available — Plaase mouire
4, MONEY BACK GUARANTEE

Add 53,00 for r:m-m;aﬂ handling in Conlinantal
U.5. (55.00 U.5. lunds outside), Check, VISA,

MastarCard, Amax. (Send card number & exp.
date). NYS Residents add tax.

FREE GIFT WITH EVERY
ORDER OF $50.00 OR MORE.

FREE CATALOGLIE SENT ON REQUEST

JACKSON TOOL CORP.
DEPT. CAFA
27-55 Jackson Avenue

Long Island City, NY 11101
718-392-4330/1-800-637-6536

CABLE TV
DESCRAMBLERS

SCIENTIRC ZEMTH...
ATLANTA.. $140.00 OAK.......
JERROLD™, §110.00 HAMLIN..

Call for

518500
595.00
§102.00

your free

| |catalog
today!
Technical sssisiance  (402) 554-0417
Orders call toli tree  1-800-624-1150
M.D ELECTRONICS
115NEW YORK MALL STE.#133M29 [ 1\5
OMAHA, NE. 68114 bty

&)

ermungs

Motor News

World's largest collector car
marictplice

[ver SO pagtseach month
filled with phapsands of
ads for old cars, parts
SETVILEE, 'Ll]TPIE.*E"’"G""
Seecial Introquctory (Ffer

NINE GIANT ISSUES

Ly

51495 (RS

Hemmings

Motor News

Bow 100, Depr. 0218, Ernnmqll.m. Vermont 05201

u [ AN
AT HOME »BE TOUR Eﬂ“m
PO O TARLE SEND B3 D0 TD

- i ,

- AT IOMNAL . -

cLockmakeRs] | o
Ol INSTITUTE

BT L Rl ey mpepe——

[STOP BREAK-INS RN

Portable “Trip” Dooe Alarm, Bo instalistion. §
Slip thvs: alirm unde you door,  avone iries IS
o open il & Siren alens wou a0 ecansd them B8
Pl IUes 3 AA batteriEy (nol incloded). Oroer
now fimied supply. Send S8.05 plus §1.50
shaphing and hendling b MND Mail Ordet
Hause, 14252 Cobver Orree, Sufte A-137, Invne
CASZMA. ho D00 pwase

(BASEMENT T

FLUSHES UP 7o Sewor or
Mo Digyging Up Fioors

Ingtall 1t Yoursell - Amywhers
Write McPherson, Inc., Depl 18
IhLil: 16133  Tampa, Fiorida

Eawy ralioul fubbented Window Covering keaps. Frosl
I OF your ' Windshisld O 1o work on lme sabelyl See I
claaryl No mare serpingl Deugnad (0 sped
s §12.95 ;..‘H [:.IErEﬂumin-ndunu:u |
L. nha'hl
‘ P.0. Box 12631, Freang, SATTR-2621 '
- - -

PAY FOR YOUR HOBBY!

With White's new EAGLE Nl Metal Delector
Onboard computer - simple |
outside, compex inside,
Ignores junk like nails and
pulltabs. Find coins, rings,
valuables far fun
and profit!

FREE Catalog

1-800-547-6811
‘White's Elscironice, Dept. PM-0,
Sworl Homa, OR 87386

Haild this low cost

ruld’ Mini Colonial Shed

Pool House P Loy bowss
Complete Plans,
Mlnierialks livt . . §12.08

Mini-Colonial
PO, Box 3408
Milford CT DE4GD

I24

%sy

KINKY - CURLY - WAVEY - POMPADOURS
280 Driggs Ave Brooklyn, M. ¥, 11222

EEND FOR EFEDCHLIRE
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THIS IS THE NEW STATE OF THE
ART TV. ANETNNA
=Simply attach-just like the old
IH I l Em-ﬂ

* NO WIRING = NO CABLE FEES
or CHARGES because you're
using only RF Reception to pull
in all signals on YHF and UHF
from 2 to B2...with no need for
a De-Scrambler because you're
not using satellite reception,

NO SPECIAL LOCAL OR
GOVERNMENT PERMITS NEEDED.
Sits on top of ary TV in just

5 inches of space.

ONLY 10,000 UNITS
AVAILABLE

OM FIRST-COME, FIRST-SERVED PURCHASE

GET ONE FOR EVERY T.V.

IN YOUR HOME

== mmmm WOMNEY BACK GUARANTEE ==
TV DISK ANTEMRA, Dupi. 658
300 MeCasn Street, Mashwille, TH 37210
[ Piosess: iush me tha TV ish Aestmng. for only 57 55

B 0w Yoo tor oty 51298 (S 8)
[] SAVE WORE' Thees for anly 519 85 [Sav B}
A K3 00 Shopng and Handing for acn anienna
Wlongy Back Guarenies on porchase price i nel compleisly rbaed
Term ressdenits add saies i  Enclosed m my chech o Money Order
farf _______ orchugemy T WISA T MASTERCARD

Aczt Na Exp Dinte
l Condit Card Bayirs-Cail. {5050 254-T230

HAME

ADDRESE.
l (=14 STATE i

Al ordery processed promplly Shgmem pasramesd wetho 50 days

senihd wived Dhl sliminstes rals,
ileE, i Bugs in 1500 R
ana. Mads Il-ﬁ.:' 5.““ M;rqun
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ihet oF regusEs Sowoh baneey, Sl enough 1o 0 is paim
ol hand 4 5 7% ® 1'%, Drder Mo, -:H-Tll.ﬂH\L EX0 B8 &

FREE 96 catalog of 1600
“Things You Mave __lmEdﬂ'-;l'
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Use
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When
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PACKARD BELL ==

Amverica grew e Fieaing o s 0 Wl oo,

PACKMATE 286
COMPUTER WITH

= B0ZHE microprocasesd (opofatas ad 12 MHz1

« Ong 3-1/2° 1 44 MB Hoppy drive

« Ong 5-1/4° 1.22 M8 foppy drive

= 30 MB hard drive. = 1 M8 RAM on malher
oand. expandabie o 3 MB

= Inciuges VGA 14° color monitor & VGA cand

= High res. moniior: 480 x 600, & 256 colors

« |8M cormpatible. « AT compatinia

* i gxpansion siols. = Dual FODVEHDD controlise

+ & half henghd drive cavibes gnposad

* 1 hall haghd drive cavily anckesoed

+ 3 spiial poris. + 1 paraiel port

+ Bysimm configuatan in CMOS wilh

Battery back-Lp
= Included saftwars: M5 DOS 3.3 & GW BASIC
= 14EW Linfvérsad powar supply
* Sochat lor BI2BT co-pocessar on molherbaad
= Dem wall stale. - One Year Warranty!

]_FéEr?H'r EW! FACTORY PERFECT! \

Manufacturer's
Suggested Retail

$3,449.00

*1499

Hem Mo, B-1750-132142
Insured ShipMHand © §35 00

FOR FASTEST
SERVICE CALL
TOLL FREE

1-800-729-9000
m MasierCard ﬂ

DAMARK INTERNATIORMAL, Be

Shinghe Tiseh Pammpy  Minmospohs, MW 55430
Curtomer Sorece + Y2 SAE-4541

Due o a special ar
FENQEMENE, W Ware
ik tooblsen & lage
invantory of these
compulars with coios
montors. Ag & resui,
we can now offer
Ihaim i you ai HUGE
SAVINGS!

LT

Pleass rush mo____ Packard Bell Computer(s)
& $1400 each, plus 539.00 s'h sach. Bem
No B 1TED- 132142 MN res. add 6% sales tax.

e

At

Gty Siain D ___ ——
O Eneckwo O visa [ asinr Card T Dimcoves

DELIVERY TO 48 U.S. STATES ONLY
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Use

Zip Codes

When Answering
Ads

FACTORY-DIRECT |

---t--u_--u-—--—--..
NEW.. battery-operated scoater puts mors %
tun (mea life..use it st home, go thopping,
witli Friensls, trawel. Lightweight, fits all
car (runky, Morey Beck Guanantes|
STRUCK CORP.= Dept: PM20S
CEDARBURG W1 53012
- - -

- -

=" WITH ANY AC OR DC
“BUZZBOX"" WELDER.

(mimar fol-dctamed  feecd gen
SNGTMON [T o STOeign Ps-siien
i B0 LT ROy P i Bk Py

FACTORY DIRECT CLOCKS
AND FURNITURE

Do-lt-Yourself

Kits or Assembled

and Finished

® Grandiather Clocks,
Maniel and Wall Clocks

® Cabinets, Chests, Tables,
Chairs, Desks_. and more!

® Solid 374" Black Walnut,
Cherry, ar Qak

& Helrloom Quality

® Solid Brass West German
Movements and Dials

® Money Back Guarantes

SEND 51
FOR

COLDR
CATALDG

L __ 4 0
CLOCK COMPANY
Warld's Lergest Manufaotuner of Gramdiather Cloch Kits

Dhaprl. 3418, Empestos Incirstial Park
Fairhope, Alnbama 532 & Phone 1-205-928-2318
I am inkemged in
i1 D - Wiai i W

s e
i

Fintshaet Clocks [ Finishad Fusniture

| Mame __ : = i
Streat | A
City N —
Stats Zip
Pimiss Prindl

MAIL THIS COUPON -1
FOR FREE FACTS!

TRAIN AT HOME
FOR A BETTER CAREER

42 ways ICS con help you improve your life

Rush free facts and color brochure on how | can

l1fa|n at home for the caraer | have chosan. |
understand | am undar no obligalion and no
salasman will visit me. CHECK ONE BOX OMLY!
ASSOCIATE IN ASSOCIATE IN SPECIALITED

TECHNOLDGY DEGREE

PROGAAMS

L Civil Engineering Tech.

I Mechamical Engengerng
Techi

r-

SPECIALLIED BUSI
1 OEGREE PADGRANS
. ness Mana
] Accounti
I:I&:sumsslam :
with option in Finance 7] Electrical Engineering
Lihﬁmt:mm o _mmr‘mM
wilh ogibon iR rium [ Elecironics ¥
Comp [ Legal mm W\Emh
Lter Lt SIS | W '
Programming [ TVWECR Farasiry
[ Personal [ Surveying Caonsarvalon
Compuster Mapping [ Veterinary
5t O Gmnng Gourmel  Assistant
Schooi Copking [ ] Diesel
keaping [ Fitness & Mechames
etanal Mutriion [ Electncian
‘Dental [ Small Business [ Imenior
lice Assistant  Management Decorating
Lln;ulsmmr'rl Drafting {1 Mgtarcycle
Fashion D% Canditionirg & _Eml&rm
rchandising rigeration [ Gun ir
nhluuumtsr | Macrocomputer [ Photography
| Journalsm'

Repair
Fh:.l,a.mmr [ Electranics Short Stary
Ma t [ Traved Agent Writing
{1 Chld Uayy Care [ Posce Scences [ Dressmaking &
Maragement [ Art Design

Age
Apl #.
Zip

-

O a

o

g

]
A Frae

00O Od
EE‘; e

--------
1000

i

Phone | ]
Correspondence Schools
Imm %25 Oak S, Scranbon, mwms'

L- A---EWTI' L1 ] ]

Lu:mlmm:u Pricy
LS. made by Natonally Known
Saad Manufacturing Company|
Maats o exciads ol DOT. &

Federsd sakety codes!
%E‘&ﬁﬂg FULL “FLEX" suspension & high
denasly Joam constuelion!
CAFTAING CHAIRS | 41 ipsoLs Valow Fatrics!
Manufacture'’s  caprTaNs Chaim eeline with
. Btk & SPosttion Ammemts are
akirty ticn e are
S 239 95 included FREE al no axira cost!

FREE soat iracks - a $25 vaiue!

S

ALL FABRIC matching Sofa
Bads 6t the Lowss! Ratall prics
ir thiv LS, - only $1851
FITS ALL Vans & moal Trscks!

* CHAIRS & Sofas o UPSabe!
CAll For FREE Fabvic Samples!

1-800-445-1830 or 1-219-293-8550

Credil card membars can order by phona!

'*1,1

(LI LR T

~—— e EE D O
BRADD & HALL ASSOCIATES
818 HALL AVE. ELKHART, IN 46516

Warehouse Ligurdators
POPULAR MECHANICS ® FEBRLIARY 1990

WOODWORKER’S
CATALOG

4,000 woodwork items - to help wood-
workers, handymen, do-it-yourselfers
Build-Restore-Repair-Refinish! Over 200
different woods . . . 150 veneers . . .
300 plans . . . cabinet hardware . . .
96 How-To Books . . . 118 canving tools
and chisels . . . 76 inlay designs . . .
and lots more for One-Stop, Right-Price
Shopping without leaving home! AN in
our 116 page, full color catalog -
and all yours for only $1.00!

CONSTANTINE - «:

2050 Eastchester Road, Bromd NY 10460

CONSTANTINE Est 1812

2051F Easlchesier Road
Brono, MY 10461

heame
| s
| oy

Smd“iplﬂ.l
catalog
$1.00 enclosed |

(" BUILD THIS CLASSIC )

“Roll Top” OAK DESK

from pre-r.ut first quality kit

ere’s the wm-of-the cen-
tury “Roll-Top™ you've
always wanied. A full size
pak desk. yours now at
extraordinury savings

because you build it yourself

I'n:lm pre-cut kit parts. No  FREE Full color
ial tools needed. When I:Italnn nhms you
:mshr.d you'll possess a Al e fa

magnificent showpicce for your home or ol'f'l;f
— worth a1 Jenst twice what you pay for the kit!
Send for details withou obligation.

Please send my free Craftsman's Comer color
| catalog featuring the Classic Roll Top Desk and |

many other top quality hardwood kits. | under-

I stand | have no obligation. l
Print Name l
Address Apt. #

I City I
State Zip |

: CRAFTSMAN'S CORNER
Dept. IMH « 4012 N.E. 14th 51 = Box AP
MWEﬂ@&_____J



" Melt Metal!

Leam how you can tirm an ald pall and blowsr
mio & pawerlul lurnaca thal can mell aluminum
cana and scrap, pot matal, and brass. Wa byill
o ot about 5101 Uses grocery slore chamoal

““HOW-TO" |

R Pour custom
Bﬂﬂks. i casiings|
Disoover hundrads of manu- Build a fur-

als, ndusirial kandbooks, paparbacks, N - nace 1o mak
reprnts, and privajely published papers on - cas ron! Dis-

wnusual iechnical subjects ranging from mafing
metal bo building windmiba, and from alectroplating
to blacksmithing.

Youll sea instantly why this is (he most ramarkable
mailorder baokstore ever! You don'l Know what you'va
bean mising | Wis probably hava jus? the lechnical how-1o
informatian you've been saeking lor yaars|

Wide Variety!

Eleciroplare’ Mo® cast iron!
Leam calculus! Pour babiui
bearings! Grind telescops
mirrorsl Maks wacuum

pumpal Girow crystals| Des-
cover books on hydraules,
slaam anging design, wand
pawar, mageaelts, resions-
ton of lathes and miling
machings and much more!

covar boacks on
sand casting,
pattarnmaking,
cupala oparatian,
casling of decors-
it x 4 ! tiwa ilems, and
b L % 4 moral  Make chas-
1 b 1 coal and coka | Cas)
q*.ll-"'—f-!“ ) | brass, aluminum,
1 i [ ! into machine parts
| | ot objects & mor!
Much more!

Ses techmcal school texibooks on machine 100l operation,
diesel repair, and relrigeration. Learn how the ancients relingd
all typea ol melsl bom ian fo gold| Leam secreis of ofd chamical
processis! Work ion with a forge and anwill Build a wood laiha!
A band saw! A& circular saw blade sharpener! A wood sioval
Maxa igud air, moan-
shina! And much, much
moral

Write for a
CATALOG!

Wrile for your copy of
the |asies! jem-packed
editlan ol Lindsay's
giant Technical Boaks
calalog. Send §1.00
{US & Canada — §3.00
foregn mirmail). Yeud
s00 in @ minute why
everyone |s tafiing
abowrl this incredibla
source of Pundreds ol
unusual hard-te-lind
lbooks! Write todwy!

Sinca | cannol possibly offar every book

published, | offas only 1he best. You get high quality books,
tair prices, fast servics, and honest dealing. You can order
with confidence.

Build a Lathe!

Build a precision lathe for less than §50 wihou! power
ools or athar precision Instruments! B's truel Buld a pre-
ceion shapar, milling machine, drill prass, rotary table and
indaxing head, 8 shesl metal brake, and more| Laam how
o maka & surlace plate Trom scraich and use 1o relwuiid
used maching iools, B_! a one lung engine| Design

3 sleam enginsgs and

LEARN VUCR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO $1000 A WEEK, WORKING
PART TIME FROM YOUR OWHN HOME!

THE MOMEY MAKING OPPORTUNITY
OF THE 1990°'S

IF you are able to work with common small hand
tots, and are familiar with basic slectronics (|_e. able
by us# volimeter, undersiand DC electronics)
IF you possess averaga mechanical ability, and have a
VLR on which to practice and learn. . . then we can
feach YOU VER maintenance and repair!
FALT: up to 90% of ALL VGA malfunctions are due 1o
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!
FACT: Over 77 million VGHS in use today nationwide|
Averape VICR needs service or repair every 12 1o 18
mgnihs!
Viejo's 400 PAGE TRAINING MANUAL {over 500 pha-
tos and Wusirations) and AWARD-WINNING VIDED
TRAINING TAPE reveals the SECRETS of VOR mainte-
nance and repair—""redl world” information that is
WOT avaitable elsewhere!
Also includes all the info you'll need regarding the
BUSINESS-SIDE of running a successful service

operation!
FREE INFORMATION
CALL TOLL-FREE 1-800-537-0589
Orwrite ta: Vieso Publications
35400 Wilshire BL. STE 310
Los Angeles, CA 30010 Dept PR1

bodwrat Butd & weldes!
- Maka your own dall

bis, taps, dies, ream-
L #rs, and mills and

| Box 12-EMD, Bradley IL 60915 I

Send a catalog! 've enclosed $1.00 LS, &
I Canmda. (£3.00 lareign airmail)

I Mama = l

'51rn|

City _Siate_____ Tip
-

LINI]SM FlIBlIBATI[IN&

*w o ww PRESENTING % 4 40

CABLE TV
EQUIPMENT

EwuEE STARRING 9 % & &
JER N, OAK
AND OTHER FAMOUS MANUFAC TURERS

& FINEAT AR BT PICHGAA R AL A LE
LD AT R TR AL E RS iy
DD LD PR TR WP B e

FONl FREE CaTaloa ownwr 1-800-345-8927
FON ALL InFORMaTion 1-B818-716-5714

&

PACIFIC CABLE CO., INC.
Tzl Aeweds Bivd_ Depa 1718
Meweda. CA 51135

SR - $19.50

DLEAH#HE MACHINE S 44 wosta o !

_a___ Iy g

i i
Wplch W, PO, B 39118 Colewbm, DR LE0W
SEssssssEseeeneeeenemel

arm!tl‘lrmml

Liss it tr lamdicape yaur home or
build o rasd: Excavate o hetement,
pool: Garden: Hal logs, claar trom
ant orush...and Do 1t AL Yeuralf,

work for others for Extrn CASHI

% HELICOPTER KITS!

wiHalicopter & prmcopier kivg,
cumponanty & plas evallabic
kg phlod's Dicwtie i ped

WCATALDG of uses.... §1.00
STICHNICAL MANUAL &
sontiruciion deisi_ §7.00
W WIDED (30mink_ $10.00
STRUCK-KIT
Boa ¥Ts [ i
CEDARBURAG, W1 53077

b}

43}.)‘ Heligppier Filamy Omly

plass Expadimamer’s Mandbook SH !!
phus Tell kit Endermation:

PO, Box 50 [Far |nfssmanion ooy — Fi008)
Riderwood, MD TTI0  Credit cord ander fine; 13015038388

ldl' ll I.l.

I

a0

Larges!
Manufacturer

Of Portable
Sawmills

Fuur I'-.-'lc:ldeis Tt:: those From

1(800)553- 0219

In Indiana call: (N7)271- |_-,-:2
ﬁ d44-page catalng or use
vour MasterCard or VISA
to order our S0-minule

demonsiration video-510,00
Wood-Marer Products, Inc. @ Dapt. D53
B1B0W 10th 51 Indianapolis, IN 46214-2430
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wih ﬂdgaﬁ‘ﬂ[injt
Yeu, BT ITidi

el 1r||1r|u ‘nqlll |.:'I’ 4l
A-Mist buisoms.. Bt
PTEAHY MnnEy- MKy F
Nied markEs. ConyvEniomns, o
FWwTeTE (POpIiE CONQIEQEE

They're tasl and sasy 1o mas o
with Bacigl-a NMini ind -

g ppneag! ® ‘\-‘_h.-i.lq
Serwd lor 3 FREE Full ciike S
calaleg and ided ook, i s
send for @ Starter Kit, only ‘.‘!{;

K 06 paus $1. 75 shwppang
(IL residanis &58 51 87 taw)
BADGE-&-Mhail, Tepm FUITS)

38 bty 300N P e O L xSale

L

L BE . Phoee @35

MEN'S WIDE SHOES

EE-EEEEEE, SIZES 5-13

Extra widih for man whoneed it.

Excellent variety, styling T

and Ewli . Send Tor N
06

HITCHCOCK SHOES, INC.
Dept. 28B, Hingham, MA 02043

FREE CATALOG!

Aviation GUT Ideas...
Clothirng and Acvessories. Atation Movelies, Piod
Sippplies, & Military Memorabilia fo- all ages!

1-800-558-6868

Mviatlor Country, Depl. 49220,
1216 N. Road, Lyons, Wl 53148

;
%’E

EREEER WU FELIT LR B L R LR B PR e

PR LTI O T T T P T T i
e alwo carry Corvertibie Tops, Headinehs S
Raughclatecy Hie. TEST SUMBER HW 3337

HOW TO
i G HIOKHRAR-TEETH sun vee
IR TRy TPy
L
3 s il Bias O
wmnderbgy _mmuﬂdm i

e E SHIP ANYWHERE
TEET NUMBER HM 3337 ee—

CALL NOW - 7 DAYS - 24 HRS B

1-800-343-3279!|
EH-W@h

firowiny domani - good ngome I faned Lndscape |y -~
| Conraciors and Ganden Nursery porsomal Siat your ”]‘L T

| own besness g@an-or-lull ime of hobity. Home study

| touwrss prepaves yiu in 6 months. Cerihcats awanid w2
I Fipsh Sl (RSrralety v Toined ND Liesmi
| LIFETIME CAREER SCHDOLS Deopt A-idd , |
| 2251 Barry Ave. Los Angeles, CA 00064
I

1

1

i

SPARKY

Electronic Torch Igniter

o4& STURDY SAFE ECONOMICAL

", Testad for MILLIONS
of oparations over the
past ten years. Monay
back guarantes,

$4 500

Direct or hi your deaker

Briere Electronics
3070 Depot St.,Richfield, WI 53076
1-414-628-4399

rKITES

FRE E COLOR CATALOG
Choose from owver 100 exciting kites
® fAarny unusual & innovative designs
l Call or write for your catalog today!
| Into The Wind « [303) 449-5356
1408-M Pearl 5t., Boulder, CO BO302

L——“_-----H

GO KARTS,
ENGINES-KITS-PARTS
17 PAGE CATALOG
5100 REFUMDRBLE ¢S
Lirgas Salechon W 551 BT
KART WORLD ey W

s VOBE Mentor Ave. Pamessilie Ohig n:.r

Foreign & Domestic Auto & Molorcycle Parls
BiG SAVINGS ON NEW & USED PARTS
SAMNGS UP TO Ao SPECIALITING I LISED FARTS FOR DOMESTIC and
FOREGN AUTDMOBLES TRUCKS FREM sl CRENLER TRACTDRS
MTTOSCYCLES, S0O0TERS. MOPEDS, G0 CAATS 3 4 4 WHESLEIS AND
POWER EQUPNENT DOMPLETE COVERAGE ‘st

Fit 2 B 08 WAL Cownigion, W 24108
(780 BE3-1BE5S o (TO0) SES-A11E

——

CABLE TV. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

All Jerrold, Oak, Hamiin, Zenith, Scientific
Atlamta, Magnavox and all specialized cable
eguipment available for shipmant within 24
hours. For tast service MC/ VISA or C.O.D
telephone orders accepted (B00) 648-3000
60 Day Guarantes (Duantity Discounts) 8 AM.
5 P M CST CLOSED WEEKENDS. Send
seli-addressed stamped enveliope (60¢ post-
age) bor catalog

1.0, Bea 5000,
Suits I11 [P
Carpsstgryvilie, 111 83110

— | T

Ho llings Dideds Acceplod

NOW! Get in on the
PROFITS i lll 28

REPAIR!

Work part time, full time —
right at home —we help
you every step of the way.

o doubi about il . . as a small enging pro. you can cash
in on the huege demand tor gualitied men in ong o Amar-
ica's fastest growing industries . You'll be able 10 command
lop haurly rates of from 52500 1o S30.00 per howr — and
that's just for labor. A simple tune-up eams as much as
£49.95 for less than an howrs work. and parts. engings
and accessavies will add aven more to the peofits

Plenty of business waiting for qualified men.

65,000,000 Small Engines Are In Use Today!
That s the offecial count trom the Enging Service Assn
and one-million naw #nganes are being buill #ach month
With fully accredited Foley-Belsaw iraining, ¥ou ean soon
have the skills and knowledge o make fop money Sed-
vicing these engines. People will seek you ou? and pay
you well to service thewr lawnmowers, fillers, edpers
power rakes. garden tracioss. chain saws. minibikes
snowmaobiles. generalors. go-carls. panl Sprayers
snpwhinwers the list is almost endipss

Professional Teols and Equipment, PLUS 4 H.P. Enging
ALL YOURS TO KEEF. . _ All ai Ha Exira Cosi.
NO EXPERIENCE NECESSARY!

You dont reed o be 3 ‘boen mechanic' or have any (wioi
exparience. You can master this proldable irade right @ home
in your sparetime. Lessons are Nadly (Busirased. . S0 chear you
cant o wrong. and with our lamous Bearm-ty-doing  method
l‘ﬂu HEI gractical hands-on espenerce We also show youl

el tusingss, whal Lo charpe, where 10 get supplies
nhulﬁs-a all the ingide tricks ol the trade you need to
ASSITE SUCCESS Night Iro the Starl

Send for FREE Facts—Do it TODAY!
NO Obligation—NO Salesman Calls!

Yauue risk moachme By aecepetvig thes affer i sew fiow
wariely voven wenn Qe Pl sl ool sred o iNe reasee
VEMNT PR OV 1R o .I'r",.lfr ;Irl.fnl I'I.I| LR fif WPrRpE fiate
Jugi fill in ond mall coupor below (or send pasteard
with nome and addressy fo receive foll imforovetion
by return mail, —

RUSH COUPON TODAY FREE

'&WH“‘ BOOKLET!
e Send

Dent ST ety ol

] H]LE'I-IELEMH IHS‘IITUTE ]
| w-"u': [ m ]
i, ] YES, piease send me the FREE booklsl thal gives 1
B tuit detaits about starting my own business in Sl 1
§ Engine Repan | wadestand (Mere s No Obligation and
1 that No Salesman will call o0 me 3
§ NAME I
1 |
ADDRESS
1 |
By 1
| ]
STATE 2P 1



Turn a mess like this...

®1990 Garden 'Way, Inc.

Rid Your Property
of Unsightly Brush Piies!

with the TROY-BILT® Junior TOMAHAWK?® Chipper/Shredder!

Also available in Canada
— S S S S —

» Ultra COmBacL... casy to store, totally
portable, easy starting, and low priced!

o Chips 2" Thick LIS thanks to high
operating speed (3,600 RPM), weighted
flywheel, and IHP gas engine.

o [I's an EMclon! Jhredeer-.. wrns almost
any organic matter into perfect mulch and
compost instanthy!

« Professional Quallly... carries 2 FULL No
Time Limit Warranty!

« Larger Modais, Teal... up 1o 8HP for mid-
sized and big country properties!

For FREE Catalog
Call 1-800-453-5800 Dept. 2038
Anytime, or
MAIL THIS COUPON TODAY!
TROY-BILT Mig. Co. Depl. A2034
102nd St and Sth Ave. Troy, NY 12180

[ YES! | want to know more about the new jun-
ior TOMAHAWK® Chipper/Shredder! Please
send me complete details including prices,
larger models available, and SPECIAL SAVIMGS
OFFER right awayl

Mame
Address
City

Stare

Zip

WITH CL

oifter 2 sarvice that peaple in your area nead. That's why
carbide sharpening business ks swuch a low risk venture,

Carbide tools have becoma a common faturs in many
Busmesses and home hobby shops. But if takes a
sharpening shap with specialized equipment 1o keep
Eheen im top cuttng condstion! Whether you live ina
rural community, or a beg city, there are hundreds of
carbide 1nols that need sharpening in your area
Foley-Belsaw wants fo work as your partner in this
lucrative line of work. Whether you want 1o set up a
full-time business. or jest make a few extra dollars fo
supplement your income, we'll supply the egquipment
and training you need 1o make money from day one
All we ask from you & an entreprengunial Spiril and an
up-front invesiment so small i quickly pays for isalff
Send for your Free Busingss Mwner s Fact Kitf

BE YOUR OWN BOSS IN A BUSINESS
* %GUT PROFITS!

mwmmm Operating
mm&mmmw

"A Sharp Outiook
on the Future!"

The secred 1o staning a business that will reaity payoiiste Don'Y wail! Refumn the coupon befow!

Faley-Balsaw Ca., 6301 Equitable Rd., Dopl, 60635,
| Kansas Clty, MO 64120
| L] YES! | want to know more about how | can
succesd i my own sharpening business. Plaase
| sand ma my FREE Business Owner's Fact Kit
l {There's no obiligation. and no salesman will call. )

132

MOLDS (“b)

"ﬂ'iTJ.'rJ L

P.0. Box A99, Hickory, NC 28603

At Lagt # Now Amazingly Simple
GAS TURBINE

JET ENGINE
;-.:-r.-..

o, 7. tovis

SEe

’ﬁﬁﬂ

Hi of makerials amd pidrass. [11] B.
EAVOY SCIENTIFIE mawra .......'hm:’ﬁ...

CABLETV
“BOXES”

Converters — Descramblers
Remote Controls — Accessories
¢ Guaranieed Best Prices =

1 Year Warranly
- I|11|I1l"l:I|..-|'IL Sh

MI]I' Floric
1800429101

L =
DIVORCE] YetZistednss

TELEPHONE LISTENING DEVICE

[T = T ] TR W
L 1T L re——— -

slgfg BACH Wy B

Supar Powertul
Pl TRANSMITTER
HaAY ] TR D o Tt Sule i reSeS
Brgnpmety wp i N gy P e -y
Janevii BN - o Y by el ol
e Catog o Trieeie] Vel S bl
e iy e, pacew K2 00 U Cen

Gl 87T o el 1L - DS

sy L Carn, PO e
“I,wﬂ.— -- g

LLLE ] mnm“mmm
o ymor e L (Oa rwasyil B Poobie

1‘_{21‘5} 453-3000 Ext. A

START YOUR OWN SHOP
SELF) TMJGHT| Complels eoa Caurse iearty wil
F , wilhi pheias #sd giagrame. Ev.

llr!lill| you seed 1o know

' whare lo gl wholesale materialy:
haw Eo earn wiile E.; lllrl'l. ale.
Ppd. S04 0 [U5). ¥

far h'-lllh [ﬁmih'l §58 'lli

POPULAR MECHAMICS ® FEBRLIARY | 590



CLASSIFIED
ERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $8.65 per 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 8t no extra charge, Zip Code Free.) Centered Headlines in All Bold-Face

Letters—$50.00, The next available issue to place an advertisement in America’s No. 1 Classified Section is APRIL. The closing is FEBRUARY 5th. Send

remittancs payable and order to Popular Mechanics, Classified Departmaent, 224 West 57th Strest, New York, New York 10019, Please indicate Headlng

undar which ad is to appear. Mammmmmmwmmmwmmmammm

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

'S MART
LICATIONS

b,
mmumwmn-mwnnmmwnmﬂ
Carfion Press, Dept. PME 11 West 52 Streat, Mew York 10001

HELP YOUR STUDENT become successhul in school,
Prowen techniques. Guaranteed! $6.95. Order your Dook
today! Tom Clemans, 2318 132nd SE #1071, Bothell, WA
02

WEAR FASCIMATING "REMOVABLE TATTOOS"! De-
taibed “How-To" information. FREE Tatioo! [lustrated cate-
.

. Depl. PR2, PO, 22555, Minneapolis, MM

EXPERIENCE THE THRILL OF BiG MOMEY IN YOUR
MAILBOX! Exciting Secrets in the acclaimed “§ WEALTH
PACKET" get you started creating your own persanal
fortune last! $16.95. Wiavedech, P.O. Box B&T, Post Falls, 1D
B354

RELAX AND GET RICH! Proven money maker! Free
details! Acka Enterprise, 12412 Sikoak G, Ettwanda, Ca.
TIE

MICRO GREETINGS
“WisH YOU A HAPPY BIRTHDAY™ - Inscribed on RICE!
FAara‘unigue greeting from INDIA. Send $2.00: - INDPORT
MARKETING, PO, Box 186[PAM), Winfield, Texas 75483

THE ULITMATE HANDBOOK Of Seling, Trading, and
Buying Cars. Automobile cwnemship is cheaper again! Inshd-
or biows mytha Even saves consumer bulfs minkmum
§1.2001 $6.99 Umtimate Handbook, P.O. Box 290027,
Minneapolis, MN 55423

FREE Brochure 400 Self Improvemant Books. J. Bepler, 41
Elgworth, No. Paichogue, N.Y., 11772

SONGWRITERS Guidebook Entartainers, Publishers, Pro-
mgiers Mashville-Memphis §12.95. J.D.5. Productions, Box
88, Madison. Cal, S5653-0098

CREDIT Problama? Mod Anymore! “Esy Guide To Credit
Aepale” $14.95. Waollkind, 38011-11F Agua Vista, Murrieta,
CA §2362

BOOKLET, “Working Your Way Through College,” Tells
How. $5.00. Lea Dickinson. Box 385, Hampion, Virginia
23569,

FREE |mustrated success wealth catalog. Quality, Box 372,
Morthfield, NJ 08225-9922

CELLULAR Roaming Handbook complete information
§15.85 postpaid. Callular Directions, POB 66843, 51. Petars-
burg Baach, FL 33738

FAST CASH HOBRIES! INVENTIONS! WRITE ARTICLES!
For Brochure §1.00 to: TGS Enterprise, Dapt. 202P, P.0. Box
3158, Miliani, HI #6789

HIGH PROFITS in mailorder! Start your loruns al home.
Frea detmils. Mew Honzone Unlimited, 3432 Orcherd Park
Suite 312, Orchard Park, NY 14127

$55 Report tells how 10 turn hobbées into cash. §5.95
Quean City, 315 5. Ohio, Sedalia, MO 85301

IS YOUR WATER SUPPLY SAFE? Informative booklet
lalls how lo find oul $B.00 Enwirghealth, 1807 South
Washington, #3468, Mapervlle, IL 80565

HOUSEHGLD Dictionary - 400 pp., 4000 househald tips,
projects. §10.35, HW. Grant Co., RR-1, Box 453, Seima, NC
27576

SELFMPROVEMENT: Free Informabion,  Matro
Enterprises, P.O. Box 1751, Paramus, N.J. OTEE3-1751

IDEAS FOR BETTER METALWORKING! The Home Shop
Machinist—the magaring with mare good uses than your
Lathe. Whabever you make in yaur shop, i can sive you fime,
haadaches, money, Six issues, only £21, To order, call 800-
MA7T-TIGT of wrile Tha Homa Shop Machinist. Cept. B13, Box
1610, Trawarse City, Ml 40885

JANITORS] Save thouSands-Make thouSands! $18. rush-
o8 illustrated manual to build HIGH-SPEED BUFFERS.
FLOOREVER BEAUTIFUL, Bax 734, Morganiown, Wy 28505

“SECRETS OF THE RICHEST PEOPLE™ Send §12.85 for
booklst Dapt W, P.O. 918, Compars, GA 30207

DRUG DEALER SECRETS
LISTENGS for confiscaled drug dealers, luxury cars, boats,
airplanes. Send $1.00 to: US information Bureay, POB 1228,
Cloarwater, Florda 346171229

HOW To Get Thousands of Free Gifts. SASE + $1.00 to:
Lea, Box 1442, Sheboygan, Wi 53062

MILITARY SECRETS
GET inside sacrets to worldwide milfary surplus auctions.
Send $1.00 to: US Information Bureau, POB 1229,
Claarwater, Flonda 38617-1229

ALCOHOL - DRUG - PROBLEM 25 year addict cured
instantly - Mo AA - No Religion - Guaranieed Results. Don't
Hesitate. Send §$8.85 - Sober, 2034 Clock Tower Square, St
Cnartes, Mo 83300

FREE How 1o Make $5000 per Month at Home. Sand SASE
10: Freaman, 745 Chulahoma Road, Colkerdlie, TH 38017

DESTINCTIVE GIFTS: $2.00 for 48 pg. color Writa:
ALJ Products, P.0. Box 1T23&, Saint Paul, MN 55117,

SLICK 50. $31/BEAT ANYOME. 1-800-537-T8G2 (CA (408)-
28-5LICK]. BAJ Specialties, Box 7783, San Jose, CA 85150

$225 DALY "CHROME PLATING™ Auto Parts, Motorcy-
cles, ingxpénsive, sasy. (Free) inlormation: Chrome Finish,
Box 2285, Waldord, Maryland 20804

GOVERNMENT SELXED Vehiclea from $100. Fords. Mer-

codes, Corvettes. Chevys. Sumplus, Buyers Guide (1) 805
GA7-5000 Exi. 5-20024

I8 [T true you can by jeeps for under §200 through the
LS. Governmant? Gat the facts today! Call 1-T08-742-1142
Ext. 7133

VAPOR Carburetor Triples MPG, Free Information, HAA,
A2 PV, Bowling Groen, MO B3334

GOVERNMENT SEFED VEHICLES from $100. Conatles,
Mercades, Imports now evallable For Buyers Guide call 1-
BO0-333-4100 ext. V-230.

DRUG RAID SEIDURES: Buy Dirt Chaap| Cars, Trucks,
Vans, Boats, Computers. Write: Seizures: Box 4308-AT,
West Covina, CA §1791,

BUY Govermmant seized & surplus vehicies from $100.
Fords, Chevrys, dx4'g, eic. For info call (B02) B42-1051 exb
o7

BATTERY Booster Formule $10000 - P.O. Box 6022, New
Philadeiphia, Ohio 44663

SAVE FUEL, TREES, PATENT Drawings Evc. §10. Finlay,
Box 5602, Lighthouse-Point, FL X074

SAVE FORTUME! Car insurshca SECRETE your apent
never told! GUARANTEED] FREE delsils. Eagle, Box 357-
PuEL, Fairview, TH 3T062

mwmaﬂwnwm
timaly suQgestions - 85 mm unﬂ FREE DETAILS!
Bright, Box 566-FM-2, Newman, CA
CARBURETOR EMHANCER. Can double mileage, retain
Tull power. Frée Delails Eagle Research, 1-800-883-475)
1(B0426-7229

FLAGS! FLAGS! FLAGS & FLAGPOLES| Free Catalog!
LIBERTY FLAG, P.0. Box 424PM, Resdsburg, W 53050 1-
BO0-F74-T001.

COOKBOOK CATALDG. 5200 (refundable). Mammaoth
Sales, Box S262E. Forl McMurray, Alberta, Canada. T9H 363

BUY KNIVES, CUTLERY ITEMS af Wholpsale. Save up o
6. Huge Selection. Salisaction Guaranteed. Fast Servios.
FREE Catalng. Smoky Mountsin Knile Works, P.O. Box
ASATED, Bevierville, TN 37864

FREE The Best Photo Equipment Catalog describes and
illusrates thousands of exciting brand name and unigue
products for the photo hobbyist. Alss svailabie is the Free
Vidao Catalog tilled with the labest ecessoras shd supplies
for the video enthuaiast. Order one or both, Write: Porter's
Carmera Store, Box 628, Dept. PM. Cedar Fails, L& 50613 or
call. 1-800-583-2001.

FREE, DISTINCTIVE GIFTS CATALOG. Beat sefling mer-
chandisa. Writa: London Del's Gifis, 100-B Palm Ava., PO
Box 8148, Pembroks Pines, FL 33084,

FREE Over 1300 Valuable tems, FREE Catalog, FLS. and

Associates P.O. Box 542, Trenion, ME 48183

SEIED in Govemmeni Narcotics Ralds|! Automeobdles. .
Wans... Boals... Furniture.. Thousands cther itema. Buy Din
Chaap - MherHnﬂthmhhmhn He-453-
3000, Ext. ABRI

HOW TO SERVICE THE MOST NEGLECTED part on your
car. §5. Harry Martin, Box 4813, Shreveport, LA 71134

COLLECTOR CAR APPRMAISALS by madl. 1848 through
1872, Accuracy . Send $25, car information to:
Car Connections, Box #7348, Minneapolis, MN 55427

AVOID OVERHEATING your engine, Simple devios easy io
asssmble and install for under $50.00. Privents radiator boil
owar and enhances temparature stability lor Towing - Moun-
tainous and hot weathar conditsons. Plans $10.00. D'amico’s
Mg, 1178 M Grove G, Anshesm, CA 92806 Questions? 1-
T14-LBE-07T21. Wad. only

YOURE PAYING WAY TOO MUCH for what you don
knowl info may sEve thousamnds on your Bula
sarvics + repairl §11.95. JHB Interprizes, 4354-0 Henningar
Ct, Chantilly, v 22021

{Cortinued on rmxt page)
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AUTOMOBILES
%
GOVERNMENT Seirures! Dinl Chesp Bargains Galon!

Hoiuses| Wikle. Bargaing, Box 1305-PM, Seaford, NY 11783

HYDRAULICE for convartibles, tilt front ands, trick trucks,
I;:m—E-Lch. 48 Appleton, Aubum, MA 01801, 508-832.
1.

GOVERMMENT Seized Vehicies| Mercedes . . - Cadillacs
. Corvettes . . Trucks .. . Vans! Thousands Of Other
WGHIHTMEnim

SIETED and SURPLUS Autos, Jewslry, Campers, Comput-
#rs, Houses Dirt Cheap. For NOVEMBER HEW DETAILS Call
24 Hours (B0S5) B&2-4821.

USED CAR RIP-DFFS EXPOSED! Handitsook gives ssorets
o spatting “lemons”. Guarsnteed. $7.00. DAL, Box 122-A,
Demarest, B 07627

GET The Trus FACTS About Seized Vehickes and U.S.
Government Surplus. §5.00 to; RF Enterpeises. Box 70O,
Mandeville, LA TO4TD

AERO-CAR Amazing Hovercraft buill aasily with ordinasy
tools. Lawnmower enging power. Carries one man plus
Hovers, s forward, backvard, Sideways over land/Snovw’
water. Complets construction plans and brochure. $11.85
Asro-Projects, Box 5118PM, Clinton, New Jersey 08809,

HOVERCRAFT plans. 3 to 1800p. Information, $4 (refund-
abia). Sevtec, Box B46, Monme, WA SB2T2

BARTLETT Flying Saucer Ulira-Light Howvercrall Featured
In Documentary Film, “Foros Beyond.” Powered By Ondi-
nary Lwn Mower Engine. Complete Plans, Supply Sources
andd Photo Review $10.00 (24 Hour Retumn) Send To: Hedb
Bartlatt, PO Box 1560, Silverdabs, WA B8383

DEALERSHIP Information 5. VW Howercralt Plans 525
Meoteric, 1645 Tippecanos 5t, Teme-Haute, Indiana 47807,
g 3-120

HOVERCRAFT PLANS & PUBLICATIONS Cataiog. $1.00
LAM, Boxt 27855, Lansing, Michigan 48809

HOVERCRAFT parts. plans, kits. Catalog 52. GPE, 2858
Cormorant, Delray, FL Zle44-1068
B3, RADIO & HAM EQLIPMENT

POLICE-FIRE SCANNERS. CB's. MARINE TWAY. ANTEN-
MAS. HPR, BOX 10224PM, DENVER, CO B0218

NRECTORIES: Secret Scanner Freguencies! Federal
Agencies, aic. Big Catalog. CRE, Box 56-PM, Commack, NY
11728,

ALTERHATORGenerator  Rebuilding Book.  Prica:
Hedelund Engineering, Box 26044, Las Vegas, NV 50128

CB MODIRICATIONS Frequencies, sliders, FM, amplifiers,
books, kits, repairs, high-performancs actrssores. Catalog
£2. CBCI, Box 31500M, Phoenix, AT BS0ME

11716-0264. Phona (516) 580-1292.

SATELLITE TV - Free 24 page calalog rushed 1o you listing
best products at lowest prices. SATHMAN B00-4T2-8826

VIDEOQCIPHER: Build Your Own Lew Cost Videocipher I
Ciparates Without Subscription. Kit includes Simphe \nstrue-
tions, Parts List & Circult Board. Only 55 00 (US), Cheque,
MO-To: CA. Comeau, Box 1327, Halilax, N.5., Canada B3X
SHa

STEREQ, CASSETTE TAPES, ETC.

THUNDEROUS BASS! Detailed instructions on building
SUBWOOFER boxes for your car or home sterec system.
Plans, Formules, and sources for Wholesale equipment,
$9.00. Audiotronics, 24TE2-L Hiddan Hills Road, Laguna
Miguel, Califormia 82677

TV, VIDEOS & VIDEQ EQLIFMENT
MOTICE: USE OF CERTAM ITEMS IM THIS
CLASSIFICATION REQUNRES STATION
AUTHORIZATION,

ENGINE OVERHAUL WITS: WHOLESALE CATALOG
$2.00 Engine Servica Group, Dapt. PM, Box 13053, Lansing,
M 48801,

SECAET CH manuals, modifications. accessones. Cats-
$2. Salman Emerprises, POB 8188, Corpus Christi, Ta
TEABE-E189. [512)853-2935.

PROBLEMSET Trouble-shooter's manual 85
Déesel Maintenance, P.O. Box 333 Winston-Salem, MC.
Fp -]

ANTFAUTO THEFT DEVICE Frem dedails. G5
Emterprises. 201 High Strest NE, Box 4038, Warren, O
AdEd

CORYAIR PARTS - 6000 pars in 400 page catalog - Clark's
CORVAIR PARTS Inc., Box B, Shelbuma, MA 01370, (413

BUILD BIKECAR! Datails Pholo Sea Any Popular Sciance
Magarine Clagsifieds.

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

nuummmuh- ATV's. Kits. Parts, Engines. Lowest

SURVEILLANCE | COUNTERSURVEILLANCE catsiog.
Cameras, transmitiers, bug mnmqmm}.
DWP. P.O. Box 1275, Redondo Bamch, CA 30278

BUGGEDT WIRETAPFED? Find put fast! Countenmesa-
sures squipment catalog $1. Caprl Electronics, Box S89P,
Bayfeld, CO 51122

ROOS SURVEILLAMNCE TELEPHOME $175.00. Phona Tap
Catalog $3.00. Listen Electronics, 603 Elgin, Muskoges, OK
Td401 - 1-800-633-TAPS

HARD-TO-FIND ELECTROMICS for private investigators
and security professionals’ Send 4 stamips for catakog How!
Hunierex, Box T893, Clemmaons, NC 27012

12 HOUR CASSETTE RECORDERS, Volce Activated. Free
Brochure, Productive Products. Box S30024, Norcross,
Geongla, 30083

ELECTROMIC Kits! Tracking Transmitters! Volce Disguis-
ers| FM Bugs! Phone Devices| Detectors| More! Catalog
§1.00: XANDA Elpctronics. Bow 28847, Dept. 20C, Tempe, AZ
B52B5-584T.

ASSEMBLE ELECTROMICE. Eam while you leam, We

supply componaents, Payment sent! Send self-sddnpssed
WMMDCMMPQ Box 2540, Newbury

CABLE TV CONVERTERS BARGAIN HEADOUARTERS!
JERAOLD, TENITH, TOCOM, HAMUN, SCIENTIFIC ATLAN-
B EC00 OROERYOURS TODAY! 890327

CABLE TV DESCRAMBLERS, converiers, fillers, and
more. FREE 14 page catalog. TW Cable, 12082 SW. 117
Courl, Sufte 128, Miami, FL 3188, AOD-442.5333

CABLE TV REW ECAURPMENT 1 year warranty
Low-Fair price. Froe Brochure. ACE Products, P.O. Box 582,
Saco, ME (MO0T2. 1-800-234-0728

CABLE TV CONVERTERS. Jerroid, Oak, Scientific, Atlan-
bduste and Volums. ldasl lor 400 & 450 Owners! Vies, MG +
Ames 1-B00-826-TE23. BAB inc, 403 Beau-D-Aus Drive,
Emgan, MW 58172

CABLE TV CONVERTERS ALL MAJOR BRANDS AVAIL-
ABLE JERROLD, SCIENTIFIC ATLANTA, ETC. FRIENDLY
SERVICE, NQUIRIEE WELCOME 1-800-535-5508 VISA-NIC.
EXD VIDED, P.0. #68, ELKO, MN. 55020

CLEAN YOUR YHS WCR. Simpls, concise, duagrammed
ingtrections. Send $1.05 check, cash, money order 1o: VOR
Today, P.0. Box 987, Qiney. MD 20830-0987.

CLUDING SHIPPING, 1 year warranty, 30 day trial. V51 Video,
13055 Ghen Hurs! Ave. 50., Sevage, MN 55378 1-B00-52%-
9058 VisahaC

Largest Selection 80 Page Caialop %300 | Park CAI3G
H-Md-ﬂ- Karl Word, Dept. C. 7488 Mantor Ava. PHASE CONVERTER PLANS. Corvert 14 to 3Hp 3 phasa
Fainesville, Chio 44077 malor to singks phase under $50.00, Plans $10.95 monay
orders only, VDS, Suite 343, 4001 South Decatur, Las Vegas,
AVIATION, HANG GLIDING T
COMPUTERS & SOFTWARE
mmmwwmmmu &
construction Brochurs  $5.00. FREE TRIAL IBM-PC memory resident speller, like DIC-

Molorcycle  engina.
POLMH.I.M PM, Saint-Remi, Quebec, Canada JOL
2L0.

TIOMARY, $29. For trisls, send $2; Spelifie, Box 30753,
Tucson, AZ BSTHN.

DESIGN-Build Alrplanes, Hang Gliders, Simplified publi-
cations brochurs §1.00. MeCoy Aroraht, Suite 243, Box J,
Manhatian Baach, CA 80266

10,000 AVIATION ads in each msue of Trade-A-Plane.
Planes, parts, svionics, services. Subscriptions: $30/year (38
issues]. Trade-A-Plans, P.O. Box S29PM, Crosswille, TN
JAEST. B15-484-5137.

ARBDATS Howercraft Supplies. Completéd Models,
Pilans, Kita, Propeliers, Engines. Catalog $3.00. Spartecraf,
Box B40MA, Maskiar, DK TASS

FREE Programa!! IBMpc's /Apples (TR580's [Commo-
dores. EZRAEZRA, Box 5222 MFE, 3an Diego, 92105
LET'S MAKE MONEY. Show around the best compuber
program lor sutd repair industry and gat unlimited profits.
Ko imvesiment of experisnce requined. Just sand §12.00 for
diskette and documentation bo alan. CCS California
Computer Syslems, 5514 Templeton. Los Angebes, CA
20032,

CHECKBOOK Manager, I[BM Compalible 5 14" Disk,
$5.95. DiMichede, Box TOTE, Bensarville, IL 60106
EMGINEERS DELUX Meltric-US conversion software for

IBMPC. $30. Satistaction guarentesd. Maple Leal Soltware,
Box 481, Wsnham, KA 01884

CABLE TV EQUIPMENT

F YOU want some ol the best Prices on Conmverters,
mmpmmmw-mmm
Tri Mode, Sclantific Atantic, Hamlin, Regency, Plonear,
Flmtwmmmmmmmmm
b Nirve, Marw Violume Control Converterns.

CAMPERS & TRALERS TS, PLANS

172 TRAILER PLANS Molorcycle, Utility, Car, Gonsinic-
tlon-Strong, Streamilined, sasily built, Component Kita. Cale-
log $4.00 (Retundable). Tag-Along. Box 15107, Salem, OR
T30

BUILD YOUR OWN - Travel Trailer - Fifth Wheeler -
Motorhoma - Camper - Pickup Cover - Plans - Pattems - Kits -
Catalog §1. Gler-l. 9152 Rosecrans, Box 1804RAV,
Balticwar, CA S0TDE.

CAMPERS, Fibarglass Toppers, Tool Boxes, Teneau Cov-
ers. Plans-Bluaprints §0.95 each. Boating, Woodworking
Plans catalog §5.95 (rafundable). Fiberiab Designs, 18851 E.
Stanford Awve., Aurora, Colorado B001S,

SPACE & ASTROMALITS

turns! Word's Bast Catalog, FREE! BoomerangMan, 1808-1
N, 3rd, Monros, LA T1201-4222. (31802258157,

BUILD yowr gwn Macintosh and save 50%. New book
sheows how. Free info, CATMAC's, Box BETDE, Portland, OR
a76a.

IBM COMPATIELE COMPUTERS sanw hundreds of dollars
by asssmbling your own complete 286 aystem 3675, plua
free software. FREE Catalog. General Technics, Box 2676
Dept. A, Lake Ronkonkoma, NY 11779

HOVERCRAFT Plans Al Sizes. Catalog $1.00. Universal
Hovercraft. Box 281. Cordova, Winals 61242

134 POPULAR MECHANICS

VHS VIDEO
.
FREE CATALOG! Movie Classica on WHS. Thousands
Avallablal Art, Box S4PM. Kealer, CA S3530-0064

mwm‘

BOAT KITS - PLANG - PATTERNS - Piywood -Wood Epaxy
= Fibarghass - Stesl - Aluminum - WORLD'S LARGEST
COMPLETE LINE - 8770 Saifboats - Powarboats - Cruisarns-
Sporiboats - Houssboals - Hydroplanes - Tunnefhulls -
Fuenabout - Duckboats - Camnoss - Kayaks - Dories - Dinghies -
Multihuits - SEND FOR CATALODG $3.00 (Airmall $5.00)

liching”,
CLARKCRAFT, 16-P Agualane, Tonewands, NY 14150
mm_m
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STEEL, Aleminum., Brass—Sheel, Bar, Shop Supplies,
Plans. Write: CEl, RR1, Box 183, Camenon, IL 81423

FAVORITE WOOID TOYS, Patterns, Parts, Whaals, Catalog
$1.00. Toys and Joys, Box 6288, Lynden, Wash. S8264

BANDSAW BLADES, Any Size, Free Earsture, King Saw,
G541 Tidewaler Derve. Morfolk, Virginia 23508

LATHESHDUSTRIALHOSEY FROM S3I5.00, METALS,
SUPPLIES. LARGE CATALDG 52.00. CAMPBELL TOOLS
MTH YEAR. 100-D SELMA RD., SPRINGRELD, OHIO
45506, 1-513-320-B662

& METAL Cutting Lathe $114.25. Talg, 15048 Proctor,
Industry, CA 91746

HAME BRAMD TOOLS BELOW WHOLESALE! 5K, Chan-
naliock, Makita, etc: Closeouts, ovarmuns also! Catalog §3.00
[refundabls). Wholesils Tool, Box T16-P, Jenison, M| 40429

APENS  “Quality” Screwdriving Tools Catalog
Shockey's, Box 24042-P, Dayton, Dhio 45424

LUMBERJACK chain saw sawmills- power-tesd. Brown
Enginsering, Bax 40, West Point, CA DS255

NEW ARBOAT SOURCE LIST Alrbosts, Kita, compo-
npnts, Builders, Parts, Services, Insurance, Publications.
$4.00 to: Don Snyder, P.0. Box §40122, Maitland, FL 12784~
|z

ATHLETIC EQUIFMENT AND BODY
BURLDING COLITSES

HOBBEYISTS improve your LATHE with the ullimate tool-
post systerm| KAF, Box TEIC, 51 Joseph, M| 49085, 815429
TS0

SHEET METAL BRAKE plans. cueality 467 Moor
rmodel. Rush $12. HYDRAULIC PIPE plang. Rush
£10 o 820 for bath, Aulo Weld, R.D.3. Boax 52-B, Danvilia, PA
1M

BIGGER, More Powerful Musches - faster!! Free Bookist!
Universal, Box 66044, Dweiredt. Michigan 43240

BAVE on Bodybuilding Supplements! Free Catslog?
Viteming, Box 2073-P, Reading, PA 19608

KUMNG-FU Free Lessons. MSIMIMWMLM
Box 1755, Dept. PMS08, Honolulu, Hewali BES06

— VG TACKLE, LRSS
STAMNLESS STEEL LOCKING FORCEPS with watsrprool

FRST AID kit $5.00. WKIMKITS, 731 Eimwood, Bublals, N.Y
4z

TRICKLE charger plans: keep six of taslve voll batteries
tully charged white not using. Plans §2.98 Kit $19.98. Simple
Circuits, Box 423, Cwego. NY 13827,

Mm

BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALOG
OF REPAIR PARTS FOR POWER AND NOM-POWER OUT-
DOOR EQUIPMENT. Parts for Small Engines. Lewn and
Garden Equipmant, Chaingsas, Karts, Minibikes, Mo
Includes Service Manuasls Spaciafty Tooks, Accessories.
Send .00 Saw-DnPars, PO Box 45331, Dept P,
Somervilie, Ma 02145

WANTED - DETROIT IESEL 148 AND 8.2 INJECTOR
CORES. Call Pops Huntar. (800) 3214234,

MAGMHETIC Scrismdriver sats wilth bil storags m hancdla.
Eifetime warranty. Four plece screwdrver sat §17.75. Sin

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
antesd, Catalog §1.00 (Refundable). Camalot, Dapt, 44, Box
85, Brighol, Wisconsin 53104

Catalog 51, IMVENTORS HARDOWARE Box 84560-T,
Anahwim, CA G2812

HEW woodworking tool catalog. Send §200 to: THE
SOURCE, 7305 Bowdinot Dvive, Springfield, VA 22150,

WE CUSTOM BUILD TOOL BOXES of heavy gubge wald-
d ghisstrnartal bo your specifications. For lienature snd onder
e, write to: 302 M. Ward, Longview, Te. 75604

CANT buy & replacernent part? Send drawing or old pan
with ke whaen new, Wa'll quote price’delivery. Sie limited
to UPS. MUL Machina, 252 N. Vinewood, Escondido, Calif
025

BUALD inaxpensive hydraulic press or enging holst. Send
£5.00 sach to: Pians, Box 370, Candler, N.C. 28715

FREE ENERGY! Fusl-less Motors and Genarators. HAA
FEF, Bowling Grasn, MO 63334

NEW! BURLD AMATING LIGUID PISTOM EMGINE from
pipe fttngs. Easy plans. Fres information. ABCO, Box 306-
MZ, Seminary, MS 38479

“GETTMNG STARTED WITH PVC PIPE FURNITURE."
Casual, Box 208, Tewlsbury, MA 0878

PLANS FOR CABIMETS AND HOME
PROJECTS. Sample with $3.00. Shearer, 4040 East
Kallogg. Sulte 103, K5 67218

100 FULL SIE WOODCRAFT PATTERNS: Windmils,
Bird Houses, Toys, Elc. $4.50. Catslog alone §.50. Hayes
Patterng, 6C Willow Strest, Wobum, MA 01801

FULL- SIE PROFESSIONAL PLANS Catalog $3.00. Over
200 plans for building fire furniture. Fumniture Designs, nc._
CP-80, 1827 Eimdale Ave., Glanview, IL 60025,

863 EXCITING WOODCRAFT PROJECTS! Folkart, Fumi-
ture, “Whirligiga”, “Yardar", “Couniry”, toys... mora! Cats-
log §1.00—Winfield Collection, PME0, Ferbon, M 48430

EASY - Build a hydraulic meistance stepping machine for
undiar fifty dollam - no special fools -
cardiovascular exercise - COMPLETE plars 10 - GW
Englnesring, Box 1143, Dapt 510G, Manhattan, K5 66502-
oo

BUILD YOUR OWN SOLAR HEATING SYSTEM AMD
BAVE. Two complle plans lor both hot water and for lorced
air room heat $3.00. Gardner. Enterprises, 1888 Colege
Behwd. #1056, Oceanside, CA 820568,

BEAMBAG HORBESHOE: Oame, ages § to B0 Complete
Plara. $4.50. DAL Sarvices, B57 Peach Ave_, Sunmyvale, CA

OUTDOOR favorite, rocking beach chair, great for camp-
ing, patio, sasy plans $7. L5G Chair, P.0. Box 2551, Brea, CA
92632

CARYE YOUR OWM CAROQUSEL ANIMAL, And Other
"How-To™ Books. Catsiog $2.00 (refundabie). Vesial Press,
Viastal I, P.0/Box 97, NY 13850

VIDED PIAND TUNMNG COURSE. Details. P.O. Box 1561,
Duluth, GA 30136

WOOD PATTERNS for toys, games, cralts. Catalog §2.00.
Tondu End., ZT43 Tossamar, Mission Viejo, CA 82682

SOLAR, HYDRC-ELECTRIC, WIND POWER equipment
CATALDG. %3.00, LS. $5.00 foreign, WESCO, Box 936,
Radway, CA B5560,

SOLAR ELECTRIC SYSTEMS! Panels, Equipment, Books.
Free Gatalog! SUN POWER - TEXAS, POB 2788, Freeport,
Texas 77541, (409) Z33-8360

10908 Hayvenhurs!, Granada Hills, CA 51344

BOLAR WATER HEATER new compact low cost Do it
Yourssll works all states, not an eyesom. This unigua systam
has been issued US PATENT MO. 4385815 Plans for
porsonal use only not for resals. Send $10.00 to; SOLAR
LAS, 101 NW Riverside Rd., Okeschobes, FL 34974

BOLAR ELECTRIC SYSTEMS, Compasting Todlels.
WINDPOWER, Route 1pm., Hollon, K 86436,

BULD IT RIGHT! Use professional technigues to build
hawvy-duty shetving and workbenches with a minimum of
afiort and materisls Complste plans $5.000 BDC
Enginearing, Dept. P2, Bax 4715, Boise, ID 83711

WOOD, WOODWORKING

e T ————

Mmmmmmm
veneers, dowels, supplies. Cataleg §1.00 Morgan, PO1MS0,
1123 Bardstown, Loulevile, Kentucky 40204

SANTA FE Fumiture Plans. Bench §7, Cupboard §7,
Catalog $1, El Chapulin, P.C. Box 40148, Albuguerngues, NM
aTie8

PLANS, BLUEPRINTS, PROJECTS

CUSTOM HOME BLUEPRINTS. Computer Sccurate drivw-
ings. Pradiminary set from 6¢ per sauarne Tool, Tull sets fram
16¢. Sand your sketch for free estimate. COL 271-C Loneires
Court, Cheyenna, WY 82000,

SOLARCALC PC SOFTWARE. 5.257 disk §11.55. Info 50¢.
Optical PhwsTech, Box 164588, Las Cruces. NM B5004,

SAVE Thousands Bulld Solar Panals. Plans-Materials List
Only $14.85 plus $2.00 5&H To: Solar Shores, PO, Box L
Wasternporl, MD 21562

FREE HYDROGEN and OXYGEN from walsr Genarator
usag solar cells. Plana and Kit $15.00 Praire Powesr, Box
82818, Edmonton, Albena. T6H 2Wé.

mrﬂmmrﬂmmnﬂm
toys, novelties, housahold accessories +
§7.00 - mmmmmmm

packags professonsl prnts, Inatructons,
list. Specity sire: H'IUHI ®10°), (8 1 12} §8.95. "Plara’,
P.O. Box 7008, Endicott, NY 137860

HYDRAOPONIC Tree Stand for Live Christmas TreasLange
Plants. Plars $10, Park Mig Co., POB 4574, Woodiand Park,
CO B08BE.

ANTIQUE Doilhouse and Bam Plans, §6.75 per sel. Parrish
Productions, 5126 Sheppard Ad.. Blies, N.Y. 14024

PICNIC TABLE AND BENCHES. Classio design. Durabile

UPHOLSTERY Sanwing Machines with Walking Feel. Com-
plete ready 1o use-only S585.00. Thompaon Model PW201-
AVAILABLE FROM YOUR LOCAL DEALER, or order dinsst
(Master Charge-Visa) Datho Mg inc, P.O. Box 12110,
Lubbock, Texas T452-Phone. 1/BOOTEI-TTTE

MACHINERY, TOOLS & SUPPLIES

SMALL FOUNDRY Furnaces, Supplies. Free literature.
Pyramid Products, 3736 South Tth Avenue, Phosnix. Arizona
BE041

LATHES, Miils, Tooks. hew calalog $1.00. Blus Ridge, Box

RAMSED panel Oak doors, manufaciurers ssconds,
$6.00 I Catalog $1.00 11 Humry 11 Morgan, POTM4E, 1123
Bardstown, Louisville, Mentucky 40204

CREATE Matchatick Carvings! Kit Plus Inatructions. §5.00.
Marlc-iit Productions, 5275 Baboock 5t NE, Suite 11122,
Fairm Bay, FL 32905.

MAKE WOODEN TOYSE, whirligigs, door harps, doil-
houses, clocks, musie boxes. weather instrumants. crafts,
furniture with cur plans, kits, supplies-Catalog §1.00-(814)
484-4263-Cherry Trea Toys, Betmont, Ohio 43718-0386.

WOODCRAFT PATTERNS, Winamiia, Wishing Wells, Bird
Housss, Fesdars, Flying Duck, Pheasant, Outdoor Planders,
Catalog §1.00. Crafters. 11840 US. 27 North, DeWin,
Michigan 48820

Emsy-to-follow package includes prolessional
maherial list. $4.95. “Plarg”, P.O. Box
TO0G, Endlcott, MY 13760,
DOMES
BUILD A Super Insulated Dome Home! Send $5.00-

Niusirated Caisiog. ENERGY STRUCTURES, 893 Wilson, St
Pausl, MM 55106, 1-800-334-8144

DOMES Big Ciscounts, award winaing plans $5.00, Free
Treight 1-800-333-54T4,

mummmmm
Mm Write: Lehman's, 41888, Kidron, Ohio
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FOR THE HOME
ol i T

MAMAGE your home or office environment with greater
eass. reducing energy consumption and utility costs with
tha ES! Enengy Control Computer. ‘Write or cal for brochure.
L &V, Inc., 30 Knollwood Drive, Waltingford, CT 06432, (203)
260-8502.

GORGEDUS Photowall and Door Murels. Free Brochure.
Brandon’s, 2717 Edison, Kiamaih Fasle, OR 976803

EMERGENCY LIGHT! Automatically activates during pow-
e fallure. Plugs into outiel. $13.85 Beachum Gifts, 984
Barringion G, Vinginia Banch, VA 23452-4801

RADOM-Prood Your Homa 30pgs §9.00. AT Books, St
116, 2748 Winnekta Ave. N.. New Hopae, MN 55427

SPIRAL Stairs-Wholesals. Godderd's, Box 502, Logan, KS
GTESE. (B13) BAS-4341

VIDEC TAPE REPAIR KIT - VHS/Beta, Quick repain
Satighaction OCuarnissd! $805 Midnight Sun, 2900

TURN YOUR BATHTUB INTO A WHIRLPOOL BATH In ona
woakend. Jacurri serdceman shows you how. Step by step
instructsons with pholos. First cless, ARl
510085 to: ML Tillran, Box 111064, Carraliton, TX 7501,

UNIQUE GARDEN FURNITURE, Garebo's. Loungers,
Adirondscios, Playhouss, Brochers 51.00, LYTEC
Flans, Box 280, Sanibel, Fla. 33057

ARTS, CRAFTS, SUPPLEES

STAINED GLASS SUPPLIES: ENCITING SUPER
CATALOG-PM 52.00. CORAN-SHOLES INDUSTRIES, SS9 E.
SECOND, BDSTON, MA 02127,

“GETTING Started in Stained Glass.” $1.00. Whittemons,
Box 2065T, Hanover, Mass, 02330

DREAM HOME OR MIGHTMARET If you are planning to
build, cur bogk PITFALLS TO AVOID WHEN BLILDING A
HOME can save you thousands, plus untold howrs of
trustrakion. Invaduable information you need, for the cost ol a
doorknob. Send §14.00 check™.0. 1o: Resource Publishing
- A1, Box 11027, Southport, NG 28461,

PLASTICS

CASTOLITE Liguid Plastics. Crystal chear, colors, For
casting, embadding, codating, fibarglissing, ropairing and
reproducing with our Mold Making Supplies. Catalog 52,00,
CASTOLUITE, Dapt, 30B/PM, Box 391, Woodstock, IL. 60058

PLEXIGLASS FABRICATION TECHMIOQUES - instruction
Booklet and Model Included, MAKE B85, ing About An
Exciting. Profilable Carear. Send $18.50. Joseph Richard,

DO IT YOURSELF

AGUARILMS basutil designs made of wood and glass.
Detailed instructions comphete [Bustrations. Many sccesso-
rieg (filters, lights, stands) you can make alsg. Send $12.69.
Fourcosans, P.O. Box 1426, Georgelown, 5.0, 20442,

INSTALL YOUR OWN IN GROUND SWIMMING POOL for
s low as §1,805.00. Chaswick Pools, Rt #28, Choswick, PA
15024, 412-2T4-8400

GARAGE DOOR OPEMERS - Radio Controlled - Buy
Factory Direct - Thousands In Lise - Free Brochure - Eagy
Homaowner Installation - Shipments By UPS Or PP
Helpmate Equipment Company, 1850 East Empire Avanue,
Benton Harbor, W 49022

ELECTROPLATING. Complete Textbook. Electroplate
Metallica™onmetaibics. $14.85. Details Frea. Trople, Palm
Bay, FL 32906-0095

38,270 CATALOGS NRECTORY guide, Sources for any-
thang! $5.55; Calalogs, Box 14107TAA, Jackson, M5 39236,

HEATPUMP | AT Halpful tips, prewent costly problems.
Send §5.00. TBP, P.O. Box 1075, Doylestown, PA. 18801

ARROWHEAD Making normation $1.00. VHS Videos
$29.05, Shipping $3.50 USA Only. Commons Cralt, Box
5012, Cantral Point, OR 87502

26,800 Catalogs Listed Sources for Anything! $5.85.
Directory, Box B2452N, Atlanta, Georgla 30314

VIDED Instructional Tapes on home improvement pro-
jects. Free Brochure, GUDUS., 217-08 75th Ave.. Baysida, N.Y.
11384, Dapt. H1

REFAIR GILNDE - Saves Monayl Mow You Can Do R
Yoursel! - Toasters, Vacuum Cleanivs. Includes Basic Elec-
tricity. Datalled Instructions-llusirations. Satisfaction Guar-
anteod. $4.95, Order nowl London Del's Gilts, 10082 Palm
Ave., Box 8145, Pembroke Pines, FL 33084

RiF & MOLD GUNDE, minimizes wasis, fits all radial arm
sarws. Patenied. Plans $5.00. Century Enterprises, HCRAT Box
B56, Bramson, MO 65816

380 pape iBustrated home repall gulde, $15.85. Denise
Uniar, 10045 Daka, Wadsworth, OH 44281

BAVE Money or Make Extra, rmepair self, Simplified Electric
Motor Manual, $12.00, PDC, 708 East Grand Crossing,
Mobridge, S0. ST601

LEATHER OIL LEATHER Ol LEATHER OIL LEATHER
OlL LEATHER OIL LEATHER 0dL LEATHER OIL LEATHER
0. LEATHER OIL LEATHER OIL LEATHER OIL
LEATHER QIL - THE FINEST LEATHER RECONDITIONER IN
THE WORLD. FOR ALL TYPES OF LEATHER PRODUCTS.
520 NCLUDING SHIPPING. FOR MORE INFORMATION:
DEPT A JCM. INC., P.O. BOX 10038, OLYMPIA, WASH
Lo

136 POPULAR MECHANICS

CLOCK movements, components, plans, epooy, Todl and
art prints, shaker pegs, louch tones, door harp Suppliss,
Bible clocks, videos, iranster art, stencils - cver 1200 iterms!
Wholssale catabog $3.00 (credited). Steebar, P.0. Box $63-F,
Andover, N O0TE27-0483.

LEATHERCRAFT Supplées, tools, kits. Catalog $1.00 {Re-
tundable} Crafior, Vian Alstyne, TX 75095-1365.

FREE! Big Catalog-New adition listing thousands of bar-
gaina on Worldwsde stamps, packets, allbums, and accesso-
res. Fraa when requesting slamps on approval. Buy whal
you bka, Return bakance. Jamestown Stamp Company, Dept.
E20PM, Jamestown, NY 14701,

FREE Gift With First Purchase. U.S. Approvals And Want
List Servica. 20¢ for Handiing. The Stamp Boutiqua, P.O.
Box 458, Madisan, N.J. 07940

100 NFFERENT U 5. 25¢ approvals. Bradiey, Box 425P.
Miciothian, WA 23113

1,000 ditferant World + 100 differant Mongoiian basuties
5000, Approvals. ADULT DMLY, Gouge. Box 1326-M0,
Elizabethton, Tennessoe J7644.

FREE! Mystery Salection With Approvals. Sparhawk, 5023
Madison, Spokane, WA 99205

U.S. 6 commeamarative plate biocks or 30 mint commsmo-
rafives $1.000 Approvals, Gordon Davison, Mokomis, FL
2T

FREE sample plus catabog. Jaffaries, 3480 Middisbelt,
Weat Bloomiisld, M 48033

50 FFERENT Oid U.5. betwean 1861 and 1533 - §1.00. Ed

, Sherman, Box 15355E,

OLD U5 stamps on

Philadelphia, PA 18111
CARTOOMNG, COMMERCIAL ARTS, FREE1 Surprise Collection with spprovals. Gould, Box
SGN PAUNTING 750128, Pelaluma, CA 94075

CARTOON for Fun and Money! | Free Booklet|1! Cartoons,
Box 408144, Dedroll, Michigan 45240

100-T rains, Tmummmm Stattonary En-
pines and Accessories. Stunning large 34-page colored
catalog $5.95 Rofundable. Sales, Parts, Servics. LARGE
CISCOUNTS. Diamond Enterprises, Dept. PMA, Box 537,
Adpcandria Bay, NY 13607 PHOME: (813 4751711

MAGIC TRICKS, JOKES,
VENTRLOOLESM

FREE! World's Leaging Movelty Calslog. 1600 Jokes,
Tricks, Science, Sporis, Hobbles. Johnsomn-Smith, F-01,
Brivdanbon, FL 34206-5500

FREE CATALOG: Veniriloguism, Magic, Clowning, Pug-
petry, Baficoning! Supplies, nsiruction, Entanain Sucomss-
fully, Profitably! Maher, Box 420-PM, Littheton, Colorado
BN 6O,

FREE Catalog. Tricks, Purzies, Jokes. Winkler's Wondars,

B. 5. GRINDER, cofleeshop gasbag deflator, hardwood
construction, Send $4.88 plus §1.00 handling to: Grindar,
3105 Douglas, Midiand, Texas 75701

Twol Threa! Cent Stamp Approvals,
Catalog. Kiosber, 4164 52nd 51, San Diego, CA 52105

BARGAIN 100 World-wide Stamps 25¢. Ouality Approvals
B. Parkas, Boo 143, Wast Brookfisld, MA 01585

“INVERTED ERROR™ + 100 Differant United States, S0¢

with approvals. Luray, P.O. Box T0BA, Silver Spring, MD
20007

FREE U5 Mini pictorial set complete, Mint approvals
included. Hildebrand, Box 4867, Santa Clara, California
85054

FREE 50 Canadian stamipa with approval request. Briner s,
P.C. Box 5507, San Mateo, Caffomia S4402

mmw Panny approvats, Froshlich, Box
177DA, Pina River, Wia. 54865,

ISRAEL 15 Ditferent 10¢ Approvals. Sam Chazen, Box 658,
Darirery Bamch, Florids 33444

UMITED MATIONS, 3 Mint Sets, 25¢ Comnatts, POB
15080, Laks Piscid, Florida, 33852

WORLD Wide Siamps mounted In books on approval 2¢
and up. TRUST STAMP COMPANY, P.O. Box 100-P,
Jamaica, MUY, 11435,

100 Stampa From 100 Countries - §1.001 Approvals. Taylor
= P80, 2251100 Ninth Street South, Great Falts, Montana
55405,

500 Ditterent Worldwide Stamps. Only $2.00! Approvals.
Cuebaphil, Box 68, 5. Jeroma, Canada JTZ 5T7

NAT badges. Catalog and war poster, $1.00. Hutchinson
Houss, Box 41021, Chicago, Minols 606411,

LIGUIDATING Tremendous Old Accumulstion. Bargain
Lists Free. Alstalo, Maynand, MA 01754

GET that ink from your stemps, Fres informaticn. Stamps,
Box 226, Central Viallay, CA BEINE

MILITARY Medals Catalogue $1.00. Subscription Yearly
$8.00. Vernon, Box 1560FM, Wikdomar, CA 23851560,

APPROVALS By Couniry-B0% Discounts! Gains, 716-5
Sinceanth. Matioon, IL §1938.

TRAIN ENTHUSIASTS! Wooden Train Whistle. Authantic
Sound. Send 3500 plus §1.50 postage to: Whistie, P.O. Box
14052, Macon, QA 31205-4092

FREE US List; Also Foreign Mew lssues. Brooks, Box &2P,
Brooklyn, NY 11228

FREE JAMAICA PACKET plus bargein stamp catalog,
KING STAMP COMPANY, Route One, Box 285, Smithfield,
Ponngylvania 15478

FREE FLAG CATALOGI U5, historical Imternational,
Accessories, Browss 'n' Buy, Box 504-P1, Bohermis. NY
117180504

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS. PINS, DECALS.
Fres Catalog/Quotes. Rush Skeich. Stedr, 81P Jane, N.Y.C.
10014, (212) B929-2283

BINOCULARS, TELESCOPES,

e e

BIMNOCULAR'S 10m50 Wide angle lans, coated lans reduce
glare, case included 53075 Toy imlescope approw.
45x40vmam lens, abletop tripod, finderscope $23.35. Shipped
to USA addresses. ILL. remdents only add 5% tax 30 day
money back guarantes. Order by Jure 1 from H. B. Kuhns,
RA. 1, Box 28, Arthur, ILL 81811

PLAYS, SONGS, MANUSCRIPTS

ANTIOUES, RELICS, INDIAN GOODS &
CLRIOS

FREE List 1o Serous Collectors. 30,000 indisn Artitects,
Spears, Pota, 50,000 Minerals And Fossils. Caddo Trading,
Box 888, Murfressbong, Arcansas 71958

POEMS, Songs Warlod. Free Recording Publishing.
Broadway Music Productions, Box 7438PM, Sarasota, FL
32678

FREE SONGWRITING SUCCESS BDOK! Top Records,
Baox Z3505PM, Nashvilla, TN 37202



INTERMATIOMAL VIOLIN COMPANY, lonewood, tools,
varnishes, parts, accassories, strings, cases, inslrumants,
beowes. Violin, guiter kits. Catalog $1.00. Depl. PM, 4028 W.
Balvedars e, Baltimoms, MD 21215

WIOLIM, GLNTAR, stc. making materials, accessorias,
books, Catalog, $1.00. Intemational Luthlers Supgty, Box
580397, Tulsa, O 74158

ACCORDION Top Brands, Cordovox, Buy Direct Tremen-
dous Discounts. Trades, accepted. Free brochuree PM,
Accordion-0-Rama, 18 West 10th Streel, New York, NY
10011, Phone 212-675-9088,

ACCORDIONS, CONCERTIMAS, Bution boxes, new, used,
rapairs, trades, credit cards. Castiglions, Box 405, Warren,
b 43090, Catalogs 31 3-TES-6050 — BO0-325-1832

BANJD video lessons write: Banjo,
Laneville, TX T5867

Rt 1 Bax 20P,

HAKDWRITING AMAL YSIS “Enow Your Innes Self.” Send
sampla + $5.00 to: Eurn, 34 Rodney 5t. Long Island. NY
11776-3810

BELL'S BIMLDING MAINTEMANCE SCHOOL, 11184
Anthoch, Suile-323, (hverland Park, Kansas 88210

FRADIO Careers. Free datails. Don Seel, Box 5848, Calgary,
Alberta, Canada. T3 1AT,

UNIVERSITY DEGREES without classes. Accredifed
Bachslors, Masters, PhD'e. Froee FACHE Revasled. Thorson-
PMZ, Box 4TDBBE, Tulsa, OK T414T.

PARALEGAL CAREERT LAW SCHOOL? Gat ahead with
new audiccasserte course by prominend atlomey. Leam
anciing parsanal injury field in fwe hours. Fres detaile. FINN,
Suite M, 340 Morth, Waukegan, IL G085,

BASIC ELECTRICITY course home study free info SASE.
Box 3, Flushing, M| 48433

PARAPEYCHOLOGY course. Diploma. Write: Universal
Esoberic, Depl. PM2, Box 582191, Flonda X3158

IMPROVE YOUR CHILD'S EDUCATION. Send business
SASE to; Quetzal Co, Depi. P, Box 537, Walla Wabla, Wi
SEMD

FBEAGLASS MOLDS Learm How To Make Them. 2 Hr.
VHS Video $2500 + $3.00 Post. Book $13.00. Homegrown
Video, PO, Bax 4776, Cavina, Calif. 91723

FIWE Years Old Speaking Eight Languages! Yours Tog.
Free Repor. Brown, 5098, Chorrille, Panama.

ATTRACT WOMEN New Aphrodisiac Spray. $24.85 Guar-

antead. Grand Enterprises. Box 754, Mays Landing, N.J.
0EI30

BE A RECORDING ENMGINEER; Trasn at home lor Exciting
Carsers. FREE information. AUDID INSTITUTE, 2174 Unson
1. Sule 221, San Francisco, CA 84123

AUSTRALIA WANTS YOUI Big Pay! Tranaportation! Mew
Employment Handbook—§3.00. intemnational, Box 18107-
AN, Washington, DC 20036,
OVERSEAS ... 530000 - §75,000+. Froe FRaport!
Employment, Box 19780-AN, Indlanapolis, 1N 462185,
AUSTRALIA - NEW TEALAND! Lates! Opportunity Guides
$4.00. Mascor, Dapl. 51, Box 8308, Silver Spring, MD 20907,

AND GRADUATE ENGINEER with 31 years of experience.
WS, and international paton! applicatiors. PATENT and
DEVELDP your idea with Lhe sxperience of an expert. Call or
wirite for fres CONPIDENTIAL ISCLOSURE and RECORD
OF INVENTION. Introduction to Industry, Marketing Plans,
Owerseas Production., Prototypes and Fessarch Feadily
Avallabie. Also specializing in Copyrights and Trademarks.
—LESS THAN ONE HOUR FROM US PATENT OFFICE—
CALL TOLL FREE 1-800-442-2T28 or write: Michasl |. Kroll

red Patant Attornay, US Patent registration #26, 755,
171 Stillwell Lane, Syosset, Mew York 11791, Outside USA
[S16)-36T-TTT7

PATENT AND DEVELOP Your lnwention. Registensd
Patent Agent and Licensed Professional Enginser. Send
for FREE PATEMT INFORMATION Every Inventor Should
Hawve, Richard L Miller. 12 Parkside Drive, Sulte M, Dix
Hilis, MY 11746 (516) 496-4343

PATENT IT ECONOMICALLY! Freo detalls. Licensed since

1958, Raner Associates, 2008 Fondulac. Richmond, VA
2R,

FREE CATALOG! Interesting. llustrated Self improve
ment books. WRITE TODAY! JRK-021, 1-45 171h Street, Fair
Livwre, Mew Jorsey 07410

HOMESCHOOLING imdormation $1.00. Parents Union,
P.O. Box 20523, Howslon, Taxas 77225,

FUNERAL Service instilute Ofters Homastudy Moriuary
Technician Programs. Box 1184, Deerfiekd Baach, FL 33443
800-323-5537

“JET/GAS TURBINE CAREERS!™ Homestudy - theory.
maintanance, overhaul - Dipkoma awarded. Amarican Jat
School, Department PMI03, Darby, Montana 58824
[40E1346-2100.

INDEPEMDENCE, WEALTH, Security. Horme Study Bar-
baring Course. Details Free. Jamas, 4 Ocearvue, Whitleyhay,
ME26 1AL England

BECOME A PARALEGAL. Work With Aftormeys. Lawyer
Instructed Home Study. AMEFICA'S FINEST PARALEGAL
PROGRAM. Free Catalogue BOO0-223-4542 Depl. LB1ZT.

TERMPAPER assistance 18278 papers availablel 308-
page catalog—rush §2.00. Research, 11322 Idaho, # 206MHK,
Los Angeles, DO02E. (2134778226

CLOCK REPAIR, Cash producing skill, enjoyable, free
catalog. School of Clock Rapair, Rl M, 5313 Come About
Way, Awendaw, SC 20420

DETECTIVE Home Study Course. Free lapel pin, cenill-
cale, great Tuture, Projessional Investigator School, Depl.
CP, P.O. Box 412568, Los Angeles. CA 90041

PARALEGAL GRADED CURRICULUM, Approved i
depth  itraining Dy  comespondence. mm
SCHOOL OF LAW: 100 years of legal training. Write for free
calslog. P.O. Box TO0806, Depl. PM, Dallas, Texas TEITD

PLANC Tuning gueckly learmad with home study courses.
Diploma granted. American Tuning School, 17050 Tekar
Drive, Morgan Hill, Calil. 95007

FULLY APPROVED UNIVERSITY DEGREES!! Economical
home sudy for Bachelor's, Master's. Ph.D. FULLY AP-
PROVED by California State Daparment of Education.
Prestigious facully counsels for independent study and life
experignos credits (5,100 enmlled siudents. 500 facully),
FREE INFORMATION—FRichard Crews. M.D. [Hanrdard),
Pragident, Columbia Pacific University, Departrment 2ERD
1415 Third Stresd, San Aatesd, CA D400 . Toll Free:(800) 227-
0118; Caldornia: (BO0) 552-5522; or (415) 450-1650.

SOHOOLS

WORLD WIDE COLLEGE OF AUCTIOMEERING., IMC. [or-
marly Aaisch) Tarm soon. Frea . COL. GORDOM E.
TAYLOR, Box 949, Dapt. 19, Mason City, 1A 50401 515423
v

HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTHLY
PAYMENTE, INFORMATION FREE. OUR S0TH YEAR. Call 1-

FREE Money For Education, idea, P.O. Box 678,
Tonawanda, WY, 14151

“PAT ENT IT YOURSELF™ Siep by Step Guidance. Save
Thousands! Bend §5.00. PAT ENT Enterprises, 670 Bohde
Aoad, Babson Park, FL 33827

FREE hedp lor inveritons! Mo charge for protectbon forms
and Wiormation kit Afllaled Inventors Foundation. Toll
Frea 1-800-525-5845.

mmmmw'ﬂmlmwm
tionnational & 1-800-288-IDEA.  ISC-PM, 503
Libarty, Pittaburgh, PA 15222

REGISTERED PATENT ATTORMEY Donald A
Ketlestrings. 414 Hungerford Dvive. Rochodlle. Maryland
20850, 1-800-T48-6216.

INVENTORS! Can you pabent and profit from your idea?
Dlllnrwﬂhfnrrwrhﬂlﬂmm Owver o

of  semice.  AMERICAN  INYENTORS
l:l:ﬂl‘lh.l.‘l'ﬂﬂ.r A2 Broad Strest, Dept PM, Westhsald,
Massachusatts 01086, 1-800-338-5656. In Massachusalts of
Canada call [413) 588-3753.

A MEW idea? Call Mational ldaa Centar of
G, ires info - 1-800-247-6600 Ext 183. Come Ses The
Invenition Sionell

PATENT SEARCHES, INFORMATION, LEGAL OPINION.
REGISTERED PATENT ATTORNEY 1-800-878-88T0

SAVE HUMDREDS! Free infopack. SASE to: 105, Box
oS Tucson 87T ______________

REGISTERED PATENT AGENT HUNDREDS OF PATENTS
ISSUED Patentability Search and Openion $140, Utiley pat-
ent application $800, Design patent application $400. Jemy
Keams, Subte 308, 2102 Crystal Plaza Arcade, Aringlon.
Virgenia 22202

INVENTORS: If you hanee an invention for sabs or loense,
write for free booklel explaining how we can help you
Kessler Sales Corporation, C-5-FI, Fremont. Ohio 43420

FREE CAREER GLHDE. Eam maore mongy with Succaess
Proven Comespondence Diploma Courses.  Gramion
Ingtite, 2614 Adalaide Street, Wes! Toronto, Canada, MSH
1¥3

EXTENSIONM And Post-Graduste Awards in Philosephy,
Art, Science, Botanic, Medicine, y¥. Radionica,
and othars. 30 subjects Curricular free (eirmail $1.00 refund-
able). Registor, Sussex College of Technology, Highfield,
Danehill, Sussex, England,

LOCKSMITHING, Universal School of  Master,
Cormespondence and Shop Training, Box 214652PM,
Sacramenio, CA 85821

LEARM Homosopathic Madicine or Maturopathy from
Internationally Accrediied School, to Professional Diploma
siandard. Other courses Dieletics. Aadionics. Established
1881, Prospecius Free (sirmnall 2 Dolarars) BRANTRIDGE
FOREST SCHOOL. Highfield. Danahill. Sussex. England
RH1TFPEX. Tebax B5246 FAX D825-TO009T, Tel 0E25-TBO214.

RAMMESTHESIA, Radionics and Dowsing, Books, Courses:
and Equiprment. Elscironic Homosopathy Equipment, |lus-
tratac 76 Page catalogue Free [air rmail 3 doliars) Established
ovef 40 years. Brece Copen Laboraiores, Highfield,
Danahill, Sussax. England RH1T TEX. Tel-0825-T80214. Fax
0825-TRO0DIT Take B5246.

HOME asaembly. Electronics, aulcimalives, cratts, typing,
sewing. Apply Now! (213) 2818111,

TRAVEL THE FAR EAST, TEACH ENGLISH CONVERSA-
TION IN JAPAN, EXPERIENCE A NEW CULTURE. EARN
$35,000 PLUS A YEAR. $18 FOR EMPLOYMENT HAMD-
BOOK. NEW HORIZON, P.O. BOX 45, MURDOCK, FL 33838

ROCKY MOUNTAIN NEWSLETTERN Gurrant openings -
ALL occupations - Western U5 Free dedaills ... ..
Imarmountain-l. 3585 Pitch, Colorado Springs, Colorado
BO908. 1-T19-468-0320 X112,

FREE! “POSTAL JOBS: insider Secrats For Getling Hired
Fast!™ 318-235-0276, 24 hourz CPC, Box 2293-PM2,
Lataystte, LA 70502,

FREE Detajls - Las Vegas Job Information. Jobs, Box
BO717, Las Vegas, NV BO1B0

FREE REPORT on 150 job careers, get the facts! Sunmy-
side Distribubor, Bon 4221, Dapt. 9, JaMersonville, IN 47130,

JOBS, Any State. Any Oecupation, incheding Governmant,
State, Public. Also Cruiseships, Tugs. Ships, Riverboats.
Qilrigs. Women-Men. Work month-Home month. U.S.A ples
COverseas. Information $500. Nationwide Emgployment,
B207, Ceniral, indiana 47110

PLANO TUNING PAYS - Piano tuning - Electronic organ
senvicing. Learmed easily al home, Free booklet. Niles Biryant
School, P.O. Box 19700, Sacramenta, CA 95818

RONRESIDENT UNIVERSITY DEGREES. Bachelor's, Mas-
tar's, Doctorates. Accredited, ineapensive, fasl. Credit for lite
experience. Free sixteen page booklet Dr. John Bear, P.O.
Box B26PM, Banicia, Ca. #4510

OVERSEAS, To $1000 Daity! FREE
13110, Las Vegas, NV 891312

GOVERNMENT JOBS $15,040-559,230yr. MNow Hiring.
Call (1) BOS-57-8000 Ext. B-20024 for curent Tederal list

EASY Work! Excelient Pay| Assemble Products Al Hoemi.
Call 504-641-8003 Ext. 5038

list. ZINGPO, Box

HEW. Obtaining A Patanl, a booklat writhen 1o hedp e
imventors. $5 postpaid, satisfaction guaranteed. Frank
Brown, 1607 Windchime, Dallas, TX 75224

AFFORDABLE Patent Search carefully conducted at Pat-
ent Dapository Library. 5Sigle. AT4 Box 348, Stilfwater, 0K
TH0T4

PRELIMINARY PATENT SEARCH avoids unnecessary
lawyenr’s iebs. Automatic 2 year prolection. SASE to:
SOTAPS, T Lasley, New Castle, DE 81720

PATENT How to imfermation, $5.00;
Barnes, London, AR 72647

PATENT searches for $150 ACCUSEARCH 1-800-9040-
5404,

IVENTION MARKETING. FREE INFORMATION REPRE-
SENTING MAMUFACTURERS. Patmart, 233 Broadway, Rm
3815, Financial District. Mew York, MY 10007

BVENTORE] Have An Idea? Call IIPAC for froa informa-
Hon kit. Toll Free in USCanada 1-800-225-5800,

INVENTORS! Your firs! steg it imporant. For Frea advice,
call Advanced Patent Sarvices, Washingion, DC. 1-800-458-
o352,

IMVENTORS: Call TLCI tor free information 1-800-468-
T200 24 hoursiday - USACanada

LEARN how {0 offer you invention for sale or license. Free
bookist cullines procedures. royalty rabes, requinsments
Kessler Sales Corporation, C-5-IW, Fremant, Thio 43420

PATEMT AGENT, Scoft Ramsay, 5253 Even Ster Place,
Calumbia, MD 21044

_[Continued on next pags)
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INVENTIONS WANTED
{Continusd from pracading page)
INVENTORS: Davison & Associates is changing the way
i busingas is dond. Free info. 215-370-2844 ULEA fCanada

REAL ESTATE & FARMS

GOVERNENT HOMES from 51 (L repair). Dedinguent tax
property. Repossassions. Call BOS-687-6000 Exi. GH-20024
for current repo list,

BETTER lists, guaranieed deliverable. Eager molivated
prospects. Box 234, Imlay, M1 48444

MAKE Rubber Stamps. Highly Profitable. Free details.
Stamper, P.0. Box 22800 (GX). Tampa, FL 33822

PRINTING PRESSES, RUBBER STAMP
OUTFITS

CALIFORMIA. Lots. Acreage. $50.00 Dosm, $50.00 Month-
Iy, Box 35291, Los Angeles, 80035

NORTHERN IDAHO. 5-10-20 ACRES, Beautiful Norhwsest
fores! and lake country. Hunting, fishing, recraation, retine-
ment Hundreds of parcels. Easy terms. FREE brochure,
photos. HATIOMAL ASSOCIATED PROPERTIES, 1111-ME
Sharman, Copur d' Alena, Idaho 83814, (208) SB4-8181,

FREE CATALOGS-FLORIDA, GEORGIA. Homes, Land,
Businesses. Pleass Specity Stale & Property Praferred
COUNTRY METWORK, Box 368PM, Galnesville, MO 65855
4832 (417) 6704832

TYPE tor printing and stemps. Caialog $2.00 deductible.
Cuaker City Type, A.D. A Box 134, Honeybrook, PA 18344

BARCO Typs Founders, Type and Rubbar Stamps cata-
logue. Mail $2.00 refundable on firs! order. P.O. Box 1011,
Benzervibe, BIN0E

TYPE and supphies. 100 page catalog. $2.00 deductible
firat arder. Acme Type, 1720 N Marshiiald, Chicago,

AUBBER stamp supply catalog. $1.00 deductible first
order, Star Stamp, 1720 N. Marshiisld, Chicaga, 80822

ARMAMNSAS - FREE CATALOG. Matural besuty, Low
taxes. The good lite bor tamilies and ratirament. Fitzgerald-
CHgan Realtors, P.O. Box 237-P, Booneville, AR 72827, Call
tollres (800) 4324505, Exi. 841P.

HOME Evaluate batore baying. Detalled Guids
and Check List $&00. Tedich Entorprises, Box 642P,
Bellevible, IL 62222

REAL ESTATE FDR SALE. Hunting & fishing refreats,
lake & river camps, all types of wildamess properies.. Call or
writa for our HEW FREE CATALOG showcasing thousands
of real eatabe valuas nationwide! UNIMTED NATIOMAL REAL
ESTATE, 4T00-Pi Bolleview, Kansas City, MO 84112 PR
Toll-Fres: 1-800-086- 1020

GOVERNMENT LAND OPEM TO CLAM, 20 fo 40 acre
Iocations available for $20 governmaent fee in Alaska, Arizo-
ni. Arkansas, Calitomia, Colorado, Florida, ldaho. Lovisi-
ang, Mississippi. Montana, Nevads, New Mexico, Oregon,
Utah, Wyoming. For complete instructions, maps, filing
formas and lxlephons helpline send $30; or for mona infonrme-
tion send £3. Pubdic Lands Title, Box 2062-X, Grass Vally,
California 85845

GOVERNMENT PROPERTIES for 51,001 Sand 5500 to:
KD, Assoc., POB 533, Suncook, N.H. (2750833

REPOSSESSED VA & HUD HOMES available from gow-
emment from §1 without credil check, You repair. Also tex
delinquend foreclosures Call (B05) 682-T555 Exl H-1706 lor
riEpo list your ana.

BUY IT WHOLESALE

BELTS, Buckies, Hal Tacs, Jawalry, More. Complate lne
fast sellers. Big Profits. Complste dealer set up. Color
catadog §1.00. Anchor, Box 2958-PMRA, North Providenca, R
o9

CLOSEQUT Jowslry & Craft Supplies. (Catalog 25¢).
Roussels, 107-1631 Dow, Ardinglon, MA [21T4-T188

PRINTING Prosses. new and used supplies. List $1.00:
Tumbaugh Printers Supply, Mechanicsburg, Penna 17088

ADDRESS Labals. Fres Details. Barbara's Mallbox-PM, AL
1, Box T43, Wintervilla, GA 30683

START YOUR OWN printing business lor under 52,000
D guidebook identifies products. fypelaces, markeis
$1895 postpaid. Brochure 50¢. Ford's Landing Press,
Wilson Bidg.. Syracuse, NY 13202

MAKE MOMEY 1M SPARE TIME. Eam Ganerous comamis-
sions as & subscriplion sales represartalive for leading mag-
aztnes. For full detalls and instructions, send this sd with your
mama and address 1o: FOPULAR Depl. AB-M,
250 W, 55th 5t., New York, NY 10018

MAKE EXTRA MOMEY DURING YOUR SPARE TIME! Eam
wesaily CoOmmissions ahowing our exciting line of Calendars,
Pens and other popular Acdvertising Gifts. Prompt, personal
service from AAA-1 firm. Our B1st year. No expenence
necessary. Ho investment of Collections. Sel your own
hours. Full Time Powntiall Write to: Richard Lows,
NEWTON MANUFACTURIMG COMPANY, Dapt JPRIACE,
Newlon, lows 50208, 515-T92-4%38.

MANUFACTURER of auclusk slecironic product nidds
aalsarnan. Patrick Moltey, 5207 Coral Way Morth, Kenneth
City, Florida 33714

SPARE TIME INCOME SELL FAMOUS HANOVER
SHOES. Free zales kit. No axpenance neaded. Mo age Emil.
Big commissions. Hanower Shoe, Depl 4047, Hanower, PA
173,

BUSINESS OPPORTUNMTIES

MPORT-Export opporunity, profitable wortd-wide, il
arder bualness from homa, withoud capiial. We ahip plan for
nio risk examination. Expenence unf v. Freg Repon
Mallinger, Depl. A2T00, Woodland Hills, California 91367

PRINTING SUPPLIES, PRINTING

CURAICK Copy Prinling. Low Prices. Yrite: Nalionwide, 614
Morth Main, Bloomingion, IBinois 61701

BEAUTIFUL Unigue Gifts for Every Occaston! 225 pages,
full eodor catalog! $2.00. Refundable with firsh ordar. Satis-
faction Guaranteed! Brandon Supply, ZT1T Edison, Gift
Catalog Dept. Klamath Falls, OR 97603

HI GUALITY, LOW COST GIFTS. Setislaction guaraniesd.
FREE catalog. The Swiftwater Gift Co. 1267F Andarson
#ve., Fort Lea, New Jorsey 07024,

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Goid, Jewslry, Gold Teeth, Rings,
Dhamonda, Walchas, Siiver, Platinum. Madl Arbcles Today.
Frea gift with Information. Chicago Gold A Precious Metals,
10 South Wabash, Dept. 658, Chicago, BOG03.

TAKE MO CHAMCES. Deal with oldest, most reliable firm
in old gold business. Established in 1834, We buy Gold,
Gilver, Platinum, Diamonds, Highest Cash. Free Informe-
tion: Rose Industries, 29-A East Madiscn, Chicago S0602

BUYING Gold, siver, forklift contacts, silver solder, goid
and siver coing, G.F. RGP, gold plated slectronic scrap
and ayeglass frames. L. Rofiners, 652 Myrile 51., Elizabeth,
M. 07202 201-353-5049.

#00,000 BARGAINS Below Wholesale: Many Free! Ligu-
Details. Bargainhunters Opportunities, Box 14084, Holland,
Michigan 43422,

EARN MOMEY seling Gold and costuma jewelry, rings,
waiches-Buy Direct. 130% Below Feall Catalog §1.00
Anka-PM, 30 Greenwich Ave., Warwick, Ri (02886

BG PROFITS SELLING PERFUMES! Sample and informa-
tion. §6. Royboy Fragrances. 14E8 Glenhollow Drive,
Haoltawille, Y. 11742

FREE REPORT, WHOLESALE, direct from manufaclurers,
SAVE! Distributor, Box 4221, Depi. @
Jattersonyille, IN 47130

ADVERTISING AGENCES, ADV. SER.
MALING LISTS

MEW ACTIVE MAMES! MIXED STATES! IMMEDIATE
ers 200510; 500/815; 1000325, OTHERS| Advon, Drawer B2,
Shalley, ID 83274, VisaMU/AmEx 1-800-962-3868,

GOLD

AMATING, new, exciting] GOLD FROM YOUR WATER|
Procedure for testing manual. SEND $12.00 w: SEVEN
SEASONS CLASSICS, P.O. BOX 607, COLORADO CITY, CO
ame

TREASURE—Locate gquarter mile awey with ultre
wansithe localor—brochure free. RAessarch Products, Box
ZTOZTO-AMC, Tampa, Florida 33688

FIND Coins, Jawalry, Gold Muggets. Mew Patenied Revolue-
lignary Device. Frea Catalog. Gardiner Elecironkca, 3131w
. 35th Ave.,. Sulte K. Phoanix, AZ B5NT

Molds Avadllabils, Details. Lynnette, G251C Montpark,
Menior, Ohio 44080

PEEL AMD STICK LABELS all new names S00-512.00.
1000-520.00, 2000-53600, 10000-5130.00. Lomie's
Publishing Co., 38 Lockwood Ave., Howell, M) 07731

NEW NAMES DAILY! First order “TRIPLED FREE| SAME-
DAY SHIPMENT! Adhedive labeia Eager opportunity seek-
ors. 20088 500°814; 10000825, 2,000%39; 500075, 10,000
§7139. LIST-MASTERS, Box TS0-BR. Waniagh, NY 11793
VisaMWCCOD orders call B00-356-8864.

138 POPULAR MECHANICS

FREE Information Starter & Alternator Rebuliding. Box
422 Seymour, TH 37885

FREE Brochures. Repair Air Condilioning, Refrigeration,
Gas Heating, full instructions. Deoobco, Imc, 11282

Goodnight, Datlas. TX 75329

NEW SUCCESS AND MOMEY BOOKS Guarsnisss You
Foreest  Ingrisasing Wealth, Free Detalls. Kennedy
Distributors, Depd. PM1, 1818 N, Washtenaw, Chicago, ILL
GO64T

AFTER INVESTIGATING ALL “GET RICH™ PLANS, WE
WILL SEMD YOU T0 “SECRET" REPORTS-S1ADS
LORRIE'S PUBLISHING CO., 38 LOCKWOOD AVE,
HOWELL, MJ 0771

MAL ofdér bonanza selling books. I've made
$300,000 + svery year. plan. Fres. HPC, Box
3879, Torrance, CA 90510

5225 DALY "CHROME PLATING" Auto Parts, Molorcy-
cles, inexpensive, sasy, {(Free] mformation: Chroma Plating,
Box 2285, Waldord, Maryland 20604

QUALITY TOOLS-FANTASTIC SAVINGS! §1.00. Alcraf,
Box 5407, Alawandra Bay, MY, 12807

LET The Govermmani Finance your small business.
Granta/loans to $500,000. Free recordisd message: TOT-445-
BEOD. (KZ3

SAVE 355 Your name sani 10 all fres opportunities n
current Popular Mechanics, Home Mechanix, and Popular
Eﬂmﬂu‘.ﬂm Businesa Services, Box 118 PAM1, Monticello,

¥ 42633,

HUGE PROFITS! LEARN YCA CLEAMING AND REPAIR.
Award-Winning Video And Training Manual Peveals SE-
CRETS! Prior Experience Unnecessary. Free indo: Viejo
Publications, 3540 Wilshire Bhd,, Ste, 310, Dept. PM2, Los
Angeles, CA 50010

AUTO INTERIOR CUSTOMIZING AND UPHOLSTERY are
today's high demand skills - yet easily learned af harma!
Fabulous profit potential. Send for FREE Opportunity Kit,
datalls, Auto Upholstery Institule, Depd. SADOS, 2118 5.
Grand, Santa Ana, Ca. 92705

WY WODDWORKING BEHOP MAKES ME £300.00 WEEK-
LY, PART-TIME, yours can o] Fres details. Rick Gundaker,
Dapt. 10, 8042 Oliver Road, Erle PA 16509

$280 DAILY -with phillips serewdrivart installing wirsliss
hoame security sysieme. Huge demand, Free repon, Security-
Box 1058- PM, Ballingham, WA 58227

B4G MONEY REPAIRING ALTO WINDSHIELDS, Supplies
and froe information. Grubbs Glass Pasch, P.O. Box 243,
Maonticello, AR 71855

MAILORDER OPPORTLMITY: Start prafitable home busi-
mess without axparience or capital. Information fres. Mall
Order Associsiss, Depl. 567, Monitvale, M) 07645,

FREE Inlormation, Start profitable home busingss. Hewitt
Publishing, 167 West 51. Sute P20, Middie island, NY.
11953

BECOME A REAL ESTATE APPRAISER. §100,000 Plus
Fobenlial, Home Study Or Atlania Classes, Earn Professional
l::rllﬁuﬁon. FREE LITERATURE 8002234542 Depl

127.

BUMPERETICKER Frinter. Cheap, simple, portable. Free
dataits, Bumpar, P.O. Box 22791 (GC), Tampa, FL 33622

FIRE YOUR BOSS! | bought my Rolts Royce and Cadillac
for cash, using money discoveries that anded my years of
powarty as teaches with sevan chidren, and won me Wash-
ington Post interview and magarne cower pholo and siory.
How helping othérs gain wealth, using thesa simply eppdied
digcaverias. Can hedp you 100, FREE PROOF: Amold Dye,
Suite 200, 33 Briarcroft, Killesn, TX 78542

E’mﬁmmnﬁm




BUSINESS OPPORTUNITIES
%
PROFITABLE Gold Foll Primter. Personallze business

cards, pencils, matches. Free detalis. Gold, P.0. Box 24886
(BC), Tamps, FL X623

MAKE High Profit, Hot Sefling License Plates, Signs.
Vacumagic, P.C. Box 24986 (GC), Tampa. FL 33623

SUCCESS-Fortune! The Keyword is

“How To" Books
Large Selection - Froe Catalog. EMARES. 3058 M Strost
#107 MW, Washinglon, D.C. 20007

$400 daily recycling “'Free Tires?” Yes| [Free) information:
Winans, TT1PM, Battle Ground, Washington SB804-07T1

OPERATE HOME BABY SHOE Bronzing businsss. Poten-
tial unlmited! Kits, Supplies, S1ore Disptays. FREE informa-
thon. 1-B00-E35-3431.

RECYCLE METALS. NO, HOT BEER CANS| Easy S450
woskly! Free information. Recycler, Box 1314, Franklin,
TH 370651214

200 - §500 weakly—AT HOMEN no gimmicks - Details
FREE! Homeworkers-B, Box 32307, PEG, FL 33420

GET RICHI Sacret lew smashes Cash,
Credift FREE report!! WealthWivB, Box 32388, PBG. FL
33420

YINYL'S whers the monsy is! Profsasionally repair, nefin-
ish, recolar fumibwre. Oubsl, aasy. Two small $20 jobs a day
earm you §1,000 & month. Homes, cars, offices, restaurants,
wnlimited customars. Start sarning after & few days practice.
Dwtails free. VIF, 2007 Montrose, Chicago, 60815

HYDRAULIC JACK REPAIR MAMUAL, CATALOG $10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TBS20-4157

PIANGO Tuning quickly earmed with home study courses.
Diplorma granted. American Tuning School, 17050 Tebher
Dirive, Morgan Hill, Calif. 85037

$40,000 ON "4 ACRE! Mew Hydroponics - inespenshe,
plessant, practicall Free information. Aobin's, Box 1214,
Frankhn, TH 37065-1214

5104, Spencer, lowa 51301,
PRAEPARE Tax Returns. Earn high fees, dignified wori

EXTRA INCOME. Assamble products at homa. No experi-
enca. Detalls. 1873-530-5878. Ext. 698,

MAKE YOUR DREAM COME TRUE. EARN $50,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS MOT
mmmmmimm

WRITE: THE GLASS MECHAMIX INC., 10170 NW 4Tth 5T,
SUMRISE, FL 33351

14,847 HONG KODNG-TAIWAN Products Cheap. Small
lots. Some samples fres Harbor, Box 1719PM2, Yuba
City, CA 05002

RECOMDITION BATTERIES! Easity Eam Hundreds

MAKE HOMEMADE BOOMLETS. I've earmed $187.000
with mine. Free information. Falcon, P.O. Box 5320,
Sevirville, TH 37564

HOMEBUILT TANMING BEDS from under §400.00, Plans
and Inbo $1500. Sundex Corp, 182 Birga Park Road,
Harwinton, Conn 06791.

NEW! GROW EXPEMSIVE PLANTS. SELL FOR 2,000%
PROFIT. Fres information. Growbiz, Box 306-M2, Seminary,
MS 3MTE

LEARN Gold, Siver, Platinum Scrap Recycling Business.
Frwe information: Recycling, Box 112168, Rena, NV B3510-
1216

EARN OQWICK CASH! Buy Gowvernmaent saized Cars,
housas, computers, jewelry. Searures, Box 43089-AD, West
Cowvina, CA 91781,

MAKE $15,000 MONTHLY! Easy! No Imvesiment. McDow-
ell, Box 5523-A, Diamond Bar, CA 91785

MAKE §T.000 Monthly as Loan Broker, No Investment.
Fres Dotails: Financial, Box 35T8-A, Anaheim, CA S2800

VESAMasterCard GUARANTEED regardiess of credit his-
tory. Details FREE! CreditB, Box 32388, PBG, FL 33420

FORMICA: Fepair Bumed and Damaged

MAKE MILLIONS MANUFACTURING BATTERIES! Free
Detalls. Everiast, Box 385, Bogota, NJ 07603

SUCCESSFUL Direct Mail Secrets. Free List 5020
Hatharly, Plano, TX TS023

POSSIBLE $48,000 MONTHLY with sali-improvemant
tapes. Detalls nd assistance §5.00. Success ldeas, Box 142
P, Oakland, KY 42159

MAKE 15000 EVERY 30 DAYS FOR LIFE!! HOTTEST
profitable homs business: opporiunities revealed. Guaran-
teet! Froe datails. Treasure-FM2, Box 10228, State Colloge,
A 168050228,

OUR COMMODITIES SYSTEM: 23 straight years of verili-
able profits! Transitco, 117 W. Harison, Suite T-276(T),
Chicago, L B0605

HOW TO START exciting prafitable business. GUARAN-
TEED! FREE dotails. WRITE! Foater Publishing, 851 US 18
South 1B, Palm Harbaor, FL. 34884

HOW To Buy Housss no
Whicleaala, 11 Oakhill, Wayland, M& 01778

. B85 DG

1000% PROFIT MAILOHDER OPPORTUMITY. Sail books,
repons from your home. Frea Detalls. Gasthe, 1925 Keppen,
Lincoln Park. M| 48146

TAKE PICTURES for profit. Camera Ventures, Bax 771,
Lamar, CO 81082

§500.00 FROM ONE SACK CEMENT! FREE Pictune Proof
BRINCO, Box 1092-M, Hesperia, CA 525

“§150,000 MY FRET YEAR" Home ropair business.
Spare-iima. Fres brochure. MasterCraft, Dept. B2, Box
MNB3, Savennah, Georgia 11410

IF YOU KNOW PLUMBING, we'll demonstrate how you
can doubls waler haaler longevity. Save clienls monay,
prévent troubla Good Income polential  Elemental
Enterprises, Box 828, Monterey, CA S3042. (408)-394-T07T

warking from home. Details: Harmis
Enterprises, 1224 West 15th, Junction City, Kansas 66441

READ Books for pay' $100 2 tithe. Wirite: PASE - J56. 161
Lincolmway, North Auror, IL G542

ALUMINUM SCRAP - Recycie Yourself - MAKE UP TO
525 00/POUNDE FREE Information: industrial - PMOZ. Box
127, Alaxandria Bay, Mew York 13607

FREE datails: Establish a LUCRATIVE homa business
Beaver Publishing, § Second Avenue, Femdale, MD 21061

HOMEWORKERS URGENTLY MEEDED! Eam “Hun-
dreds” weakly. Complete details §2.00. Seccess Ideas, Box
1427, Dukland, KY 42159

WINDSHIELD Repair Supply Free Detalls. Baxter's. 5685
Creal, Mariposa, CA 55338

AMATING Opportunitbes Can Maks You Rich! Sand §1 100
AmeriCorp, Box 1108-PM1, Weatrnont, IL 60558

BiG PROFITS! REPAIRING WINDSHIELDS and plate
geass. $T0,000 yearty. Call 1-800-441-4527 tor FREE details.
Glass Technology, Inc., Depl. 20P, 434 Tumer Dr., Durango,
CO B30

OPPORTUNITY IN MAILORDER: FREE INFORMATION. A
Burgess, 54 Ousen 51, Box 158, Brampton Ontardo, Canada
L&V 2L

MAKE Rubber Stamps. Profitable. Free details.
Starnpar, P.0. Box 22808 (GC), Tampa, FL

800 Cpportunity Offers investigaled - 4% realistic.
Redwood Institute: 415-545-1488 {recosding).

SUPER Profits With Super Plates. Ensy 1o make Sushom
car tags. Plate, P.0O. Box 22809 (GC), Tempa, FL 22822

EASY $1,000 Weokly Processing Mail, Froe Detalls: GC
Industry, Box T3565-{PM), Washington, DC 20009,

SCREEM Print T-Shirts. Inexpensive kits. Free Details. T-
Printer, P.O. Box 23991 (GC), Tampa, FL X363,

BE YOUR OWN RICH BOSS. Start profitable home bust-
ness. W offer detailed proven plan. For free information
write: Faven Publishing, P.O. Box 16496, Dept. 100, San
Diego, GA 2116,

51,0005 WEEKLY! MAILING FROM HOME! immediste
apportunity! No Dbligation! MLC, Box 3550PM, Darbury, CT
D613

ALMOST UNBELIEVABLE!
TILE Resforation Breakthrough. Earm More Than You
MNewd. Mo Competition. B0% Profil. J05-481-2829.

51,0005 POSSIBLE. FREE. Stampad envelope: Progress,
Box 33248, Los Angales, A D005,

BATHTUE REGLAZING, produdct salos, sanvice and tran-
ing. Call Unique Coatings Corp. [404) S45-0072.

$392.00 From Square Foot Phywood. Huge
Aevesling Proof §100.  (Aefundabls]
Eridigewater, Mass. 023242299

HUNDREDS woekly sasily. Assambde PROVEN products in
your Spare time. Mo expenence. Free Brochums. Council,

Dweriand)
Woodwin,

VENDING MACHINES. No sellng Routes sarn amazing
profits. “Big Catalogue FREE." Parkway Corporalion, 1930
PME Gresnspring Drive, Timaniem, Maryland 21053

BIG BUCKS IN TEDOY BEARS! Manufaclurer Sesks
Distributers Wha Wish to Eam $100,000 Per Year| Tadl Free
1-800-426-0188. Kideo Products, 223 Horsablock Rd., Fam-
ingvilla, NY 11738

ASSEMBLE PRODUCTS AT HOME. Many opportunities
paying High Weekly Profits presently avaslable without
imeastment. Write: Businesses-B, Box 0008, Baldwin, New
York 11510-9008

HIGH Profit With Custom T-Shint And Caps. Transfer
machines. supplies, Press, P.O. Box 23809 {GC), Tampa, FL
33613

FI000WEEK photographing houses PART-TIME! Huge
Profits. EASY! FREE details. Camera, Box 38T-PM2,
Fairview, TH 37062

EARMINGS Unlimited! Mail our burgler slarm sdvertise-
menis from home! ABM Merchandising. Box S0314-P.
Chicago, llins 60650

$1804 MONTHLY!] Buysall usad mqm—nu}.m
detalls. Autoret, 507 Oak Driva, Friendewood, TX TT548

COMPOUND PROFITS by Producing high quality Prod-
ucts for mall order or direct sales. For detalls, write to:
Enowledgs Books, P.O. Box 8614, Erle. PA 18505

COMFADENTIAL REMAMING, Receiving, Forwarding
Worldwide. Fres Details. Agents Wanted. United Famallers,
Bax 1M5P, Broderick, CA B5805.

CASH MOMEY MAKING BUSINESS Can Be Yours Mow!
Fras Peport. Dakan, Box 2332-PMZ, Harrisburg, PA 17105

MAKE MOMEY In Mail Order Mow. Send For Free Detasla,
Siart Your Business Today. Moble Disi, P.O. Box 3683,
Sunriver, OR §TT07

21,241 HONG KONG, TAIWAN, PHILIPPINE Products
Wholesalo, Small lots. Froe informaticn, ANDERSON, Box
S0GG4-PRZ, Austin Texas TETED

. GUARANTEED PROGRAM.
mmmmmmmm
TUMITY. FREE INFORMATION. mmﬁwu

$56,000.00 PER MOMNTH and it's prowen, relas and collact,
Raport $10.00+ $1.00ph, To: Yossarans, POB #10, Od
Greanwich, CT 6870

FREE Business Opportunity Directory for LSASE. BOD.
Sulte 18-2708, 12416 Morth 28th Drive, Phoenix, Arizona
Ll

PROFITABLE Home Businesses Calalog. FREE Inlorma-
e, SASE. Hawena, P.O. Box 20455, Parma, Ohio 44128

OPPORTUNITY OF A LIFETIME, GUARANTEED. 50 amaz-
ing ways YOU can make a fortune. FREE details. Edme
Marketing, Box 1832, Hyattsville, MD 20788

500,000 OPPORTUNITY Guamntedd! Send business
SASE to: Quatzal Co., Dept. PM, Box 537, Walla Willa, WA
Sa0a?

CAR DETAILING 5S1ep by Step Manual §10.00 Guarantesd
Fetund, SHARP, 2767 Highland Dnive, Carisbad, CA 82008

GUARANTEED! §100,000°8 AMMUALLY, Poasible. Froe
Dwetgits. Ayan Enterprises, Dept 83, 11 Samuels Lane,
Salden, KLY, 11784

MAKE MOHEY “EASY-QURCK™ with unigue, profitable
homa businesses. Easy money, quick start. Free details.
Willkarns, J600P San Sebastian, Tucson, AL 85718

PROSPER Mow! Fantastic Home Business. Guaranteed,
Get Rich, Frée Information. Start Now! Douglas: Publishing,
1002 Camills, Longview, TX T5605

[Continued on nent page)
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BUSINESS OPPORTUNITIES
{Continued from

START YOUR OWHN HOME BUSINESS! Valuable Infarma-
flon Equals Succe3$! Amaring (FREE) Bonusl Eagie
En‘l:nrpr‘l!ﬂ Box 13521-PM, Macon, Georgia 31208-3521

1 MONEY! POWER! You can have it all. FREE
Ltmri Succnafd Ideas, 2745 Winnetka, #105-PM,
Minneapolis, Minn, 55427,

RECOLOR COUNTERTORS | REFINISH APPLIANCES in
your spare Hims, DOUBLE YOUR INCOME! Gat into this bow
owerhead, high profil business NOW! Free Detalis! -7
Surface, 3517 M. Hills R-105, Austin, TX TA731

EARN Finders' Fow on (HUD) refunds, instructions $3.00,
JM, Bon 1108, Salma, CA 90662

10 GREAT BOOKS IN ONE. How 12 start and oparate
Profilable Home Buskvesses. Free Datails. W. Phallips. A 1
Box 52, Brush Crees, TN 38547,

$50,000. Potenbial Mary Home Businesses Detaded Cata-
log §1.00. SHARPE, 2767 Highland Drive, Carisbad, CA
Banoa

£20,000 GARDEM CROP! GROW GINSENG, Sell $60
Pound. [Information) LEELAND'S, 5712-FM Coopar Foad,
Indanagolia, IN 45208

$70,000 MONTHLY Taking Pholographs al Home! Work
only § Hours Weakly! Call recorded messsge: [303) 674
B85,

NEED MORE INCOME T Amazingly Profitable, Easy, Homa
Mail Business. Free Detaits. Rdeway Publications, P.O. Box
510, Dossn Pask, WA 50640

EARN, . Profit Simpls, ncrease your incoma.
$1.00 BASE, Myors Publishing, 1588 Dwight Ave., Camarilio,
CA 53010

$A00.00 daily, Making Lifatirme Kespsakes. Kitchen tabie
@old mine. Dedails. New Acvantures, 102 Dent, Baytown, TX
s

5235 DAILY “CHROME PLATING™ Autc Parts, Matorcy-
cles, Inexpensive, Easy, (Free) Information: Chrome, Box
22054, Waldord, Maryland 20604

GET BACK EVERY PENNY you'll pay on your mortgage
And finish paying Years sooner! Guaraniesd Report revsls
flinancial secred Bankers Don't Wani You To Know. Ordar
How! 57. YourCauss Company, 702 Washington Skrest,
#aza, Marina del Rey, CA D262

PROFITABLE Gold Foil Primter. Personalize busineas
cards, pancils, matchas. Fres detalls. Gold, P.0. Box 24988
(GEG), Tampa, FL 33623

FREE Fromotional Albums, Concert Tickets, Slereos, sle.
Information: Barry Publications, 477 82nd Sireet, Brookiyn,
MY 171208

HOME Assemblyl Exealisnt F-yl Call Amytime [Recorded
M=ssapge)! (D00} 3684636, Mumber 43

EXTRA money in spare time, up lo 550,000, Compiete
Report $3.90. Gerald Stephans, 724 Chumuckla Highway,
Pace, Fla 32571

525,000 Crusck! Incradible, Wiite: P.O. Box 1791, Wilson
N.C. 27883

HIGH Profits With Custom T-Shirts And Caps. Transfer
rmachines, supplies. Press, P.0. Box 22808 (30), Tampa, FL

BROADCASTING Caresrs| Learn How. Frea Details! ARP,
P.O. Box 9501, Wichita, KS 67277-0501

ADVERTISE FREE in 21300 PublicelionaBroadeasts.
$5.95: Diractory, Box 1410704, Jackeon, MS 39236,

WE BUY MEWSPAPER CLIPPIMGS Of Wedding An-
nouncemants For $1.00 Each. Instructions - §$200. Clip-
pings. Box 491-F2, Gatesville. Texas TA52E.

mmﬁsmewumlm $5.00. Direciory, Box
11N, Altanti, Georgia 2030

MAILORDER Books. 1,000% Prolit. Report. Selecico, Box
1140, Chaarwatar, FL 34617

GELL USED APPLIANCE'S FOR BIG PROFITS (1,000%+)
START YOUR OWN BUSINESS. Free Infarmation. Lincoln,
1480 Marigold, Denver, Co. BOZ21

WiIN THE LOTTERY! Learn how to pick right nembers!
Send lor free report. Perring, Box 1721, Auburn, NY 13021

IMPORTEXPORT, Free delsils of home based business.
LaCross, 1082A Suburtban, Suite 122PM2, 51 Paul, MN
55118

§$100°s Daily! Unique, Easy Automobile Pant Touch Up
Mathod. Free Detsils. Richeay, Box 1486, Golden, Colo.
BoAo

$1000"8 WEEKLY Home Busmess Direclory!
Communications, B996-M2, New York, NY 10268,

101 EASY YOU CAN START NOW! Even of
you'ra jusi about flat broke. Send SASE for free dedails.
#101, Sormersel House, Borger, TX T9007.

PHOTOS. Make money with your camera. Compiets plans.
$3.00. R&P Enterprisess, PO, Box 27, Kanzas, OK 74347

eic, 80's - 90's. Slored coast 10 ¢oast!

FRIENDS! S¢lFHUGE PROFITS! FREE DETAILLS, Venture
Aegearch, G.Box 118, Depl. M5, Coldbrook, Mova Scootia,
BOP 1KD

$300 - 5200 Monthly Withoul Selling! Send LSASE -
Richard, 12921 Zachary, Daylon, MK 55327

GET RCH Selling Simpla Indormation By Mall Free
Details. MIPH Distributors, Box 251, Sidman, Pa 15985,

PAND TUMING ACADEMY, 12T7M  Germania,
Alpxandar, AR TH002. Profitable, proven successiul,

MSCOVERED..._.SUPER CHEAP 4xd's, ATV, ski-doo's,
Kpep-ASTOUND

JEBUS |5 Lowd: T-Shirts! Waar a Jesus ks Lord T-Shirl and
e & bving Tastimony to the Living God. Shirt colors: whils,
It bhua, yeliow, arange, pink. Sizes: Small, Medium, Large,
L. 59,00 ea + §2.00 PEH (Michigan Residants Add 4% Sales
Tax| sand check or monay ardes with slze & colar to: Jasus s
Lord T-Shirt Co.. ¢'o Richard Mead, 5160 Cannonsbung Rd.,
Balmaont, Mich. 45306

GOVERNMENT SURPLUS FROM %1 Uncle Sam has 1
billion 3% in surplus goods to sedl or give away. Purchase
directly from gov't thru UGS mail. Boats, cars, planes,
electronics, culdoor supplies, etc. For Buyer's Guide call 1-
BOC-3A3-4100 met. 541,

DRUG RAID SEITURES! Buy dirt cheap. Cars, houses,
boats, computers, furniture. Write: Seizures, Box 4300-4,
Wast Covina, CA 91791,

MARCOTICS SELTURES . .. Avios . .. Boats . .. Compul-
rs ... Siereos . . . thousands moref BUY DIRECT FROM
GOVERNMENT! “Nationwide Directory —53.00. Disposal,
Bax 18107-AN, Waahinglon, DC 20006,

GOVERNMENT SEZEDSURPLUS VEHICLES From
§100.00 Amazing, Recorded Message 24 Houwr Hotlinal 619
4552429, 6194511431 Extension 502

GOVERMEMENT Seizures! Dirt Cheap Bargairs Galare!
Autos . .. Wans . . Boats. . . Houses .. Computers! Thou
sands Of [berns! Writa: Box 1305-MF, Seatord, NY
11783, Or Call TA7-268-8874 Ext 102

GOVERMMENT suctiona kel any state $14.05. Phillips,
13502 West 146th, Lockpart IL 60441

BORROW BY MAIL. Ge! $500-375.000 Quickly. Nearly
Everyone Cualities! Send far Free Application. MJP industry,
Bax 531, Bronx, NY 10461-0531,

BORAOW ANY AMOUNT! Get ViaaMasterCard! Instam
reply. Sunrise, Box 42X, Bethpage, NY 11714-0042 |/ (516)
J40- 1849,

STOP Money wortes farever] Home businesses you can
run! Free delads. COB, Box 1284-A, League City, Texas
TTara -

LOTS OF UNDISCCVERED GOLD! Find it with our maps!
frog information. Gold, Box 1214, Franklin, TH 37085-1214

QLNT making momey for others! Achieve Wealth, Success,
Financial indapandance ! Free Detals Business Sucoess
Bax 152C, Greendala, Wi 53129

“HELP.... "I GET PAID Mailing book adverisamants!

erials Provided. Fresh$lart, Sufte 5T2L Main,

Rancocas, MJ (8073 RECORDING: 609-671-5658

START Simple Profitable Home Business Now! $1,.00 Plus
SASE. Profits, P.0. Box 56087, Madison, Wl 53705

HOMEWORKERS neaded by 180 companies! Direclory.
§1. Drakestons, Box 14521-BB, Okishoma City, DK 73120

§1,000'S WEEKLY Fantastic Home Mailorder! I've made
E227, 000 with rine| Details: Hamilton, B2008, Mew Yok, MY
10272

45,000,000 PEQPLE MEED CREINT HELP YEARLY..
AMATZING PROFITS SELLING “HOW TO™ REPAIR GLIDEN
DETAILS 1-505-203-09407

SELL Books. Free Dedails. 5C, Bow TEI2K, San Jose, CA
B5150. {408) 236-2061

“EASY $5100Hour Home Video Shopping Business!
AmPress, Box 28T23PMZ0, Columbus, OH 43228

LEARN To Opérate Seven Most Profitable Businesses.
Detailed Book! $20.00 Guaranteed| Free Details. Writs:
Edward Starka, § Mecca ME_WW Miils, M.Y_ 12577

SXYROCKET YOUR INCOME MNew Business Catalog load-
ed with BIG moneymaking opponunities will show you how_
Sample copy: §2. Health A Wealth Publication, Suite 227-A,
328 Flathbush Ava., Brooklyn, NY. 11238

BMISOHOUR. Guarantesd! SASE USTER, P.O. Box
161153, San Diego, CA 92118

TAKE Catalog Orders. We drop-ship 2955 best-salling
spacialty products. Lowest below wholesale prices. immadi-
ate delivery. Spectacular home busingss opparunity, Frea
Baok. SMC, B401 De Solo Avenwe, Dept. 20-14, Chatswaorth,
CA 8131 1-4981.

$200 daity with PVYC Fumniture! Easy, fun homabased
moneymaking. Free repart: PYC. 7T1PM, Battle Ground.
Wiashington S85604-07T1

140 POPULAR MECHANICS

MAKE SWISE STYLE DOG HOUSES. Free datalls
BRNCO, Box 1062-F, Hesparia, CA F2345

NEW “Wonder Gookie” Dl Meeds Local Distributors.
Easy Sales. Free Samples. Sand 52.00 Shipping To: Ted
Tidwell, Pinoland, FL 33545

FREE MOMNEY! £300000,000 OGivesway. Grants Mever
Repay. Detalls 51.00. (Refundable). Jakia, Box 3066-PM2D,
Seminole, Flords 34642

BORROW $500-8100,000 08% sligible. Fres application.
Global, 2441 Herfshire Ad., Greensboro, NG 27406

MAKING EXTRA MOMEY MADE EASY. FREE Subscrip-
fion o Opporunity Magazine ofers hundreds of provan
ways. Write: Opportunity. Depd. Té4, P.O. Box 420277, Patm
Coast, FL 321420277,

MAKE YOUR IDEA MAKE MOMEY! “How to Develop and
Markal Mew Products”, booklal. Proven Mathods 5500
EDRED Pubdishing, P.O. Box 587, Lawranceville, Il 62438,

MALORDER OPPORTUNITIES
MILLIGWAIRE Mailorder Expart Reveals Money-Making
Secrets. Frea, sxciting hour casseftie: Mal Powers, No
Hoilywood, Calitornia $160%

§50.000 yearty Selling information By Catalog. Catalog
$2.00. Success, Box 461, Loulsa, TX 77455

MINOXIDIL. Grows Hair 4 months. Box 1213-C, Makati
12984, Philippines.

BORAOW 5500 - $40.000 on Signafure® S57% Eligible!
Any Purposs! Free Application: United, Box TB2TM, Long
Beach. CA 90807

DEAL DIRECTLY: Quick Signature Loans, Credit Cards
Issuad Natiormwede! Dominesn, Box J5822-FM, Richmond,
WA 23235

MONEY Problema? Free Book describes Loans, Cash,
Government Grants, olher benefits, available to indviduals,
m'l'l'ﬂtl- Assocaates-AY, Box 9008, Baldwin, New York 11510-

WVISA! MASTERCARD! Despaté Past Credit Expadencel
“Majarity of Applicants Approwed!” Apply Tol-Froe: 1-800-
BE8-BA51, Exiansion 18. tssuer Maw Era Bank, Somersat, M

BORAOW 3500-540,000! “Crarmight.” On Signature. Keep
indedinilaly! Action, Box 5499-A, Diarmond Bar, CA 51765,

CASH GRANTE AVAILABLE from fpundations! Mever
Repay! 401 sourcesfapplication  Instructions—33.00.
Fundgearch, Box 19107-AN, Washington, DL 00386,

BALDING HEADS MEED MY FREE ADVICE. Discovery
Box 916313, Longwend, FL 32791-6313

OF INTEREST TO ALL

RE-ELECT Mobody Bumper Stickars, $2.00. Goveontral,
Beoa B30-P, Ooltewah, TH 37363

FREE PRIVACY CATALOG. Cash incarms opportunities.
Hiding asats. Secral loans. New kdantity. Eden, Box B410-
PC, Fountam Valley CA 92726

MO MORE COLD FEET herbal loot wamrming powder,
You'l be satisfied $11.50 aach. Hotfest Co_ 10-A Cardaon
Lang, Yerington, Mevada Ged7

REDUCE chances of tax audit by 50%. Send $5.00 SASE;
incoms, Box 300, Spara M| 480345,

BORROW $50.000 “ovemight.” Any punpose. Keap indefi-
nitely! Froe Rleport! Success, Box 18738-AN, Indianapolis, iIN
45218,

EASY Money, Loane, Grants, Credil Cards. Gowernment
Money. 1-800-626-8902. California 1-805-564-4160.

EAZY LOANS $500-550,000 Fast Approval, Unemployed,
bad credil welcome Details: (T19)634-0400. [24 hours)

BORROW $100 - $100.0001 Fas1| Confidentiall Glandaia,
Box 260279, Plana, TX 75028, (214) 508-1815

VISAMASTERCAAD. HO SAVINGS REQUIRED. 55,000.00
Limil. Business lpans o §1,000,000. Pesonal koans to
$40,000. Bad credit no problem. Call ATLANTIC FEDERAL 1-
Ble-231-T138 lor & free application. 24 hours

{Continead on nexd page)




LOANS BY MAL

LUNSECURED Personal Loans To $50,000Business Loans.
Oreer §100,000000. (301) 366-5278

e GO rom receding age)
BORROW 550,000 “Fasi™. Any Purpose. Guaranieed,
Capital, Box 561350-PM, Charlolte, NG 28256

BOARCW BY MAIL! Get $500 to £75,000. Any Purpass.
Ensy Qualitying! Visa-Mastercard without credit) Write: MCA
#210, 3400 - 111th, Chicago, B0&5E

COMMERCIAL loans for astablished Dusinesses. Write:
Gam, 25 Nichols Avanue, Cypress Hilla, NY. 11208

RAPID LOAMS, Major Credit Cards Guarsntesd
Extoutive, 147 W, 43nd 5t #603-P. NY, 10036

CREDIT PROBLEMST Fix them yoursall! Get loans, credil
cards and lop eredil rating. Fres inlo. Inkoserve, Box TOSM,
Connagud, OH 44030

BAD CREINT imgpenove Credil rating, Send $23. Report, St
Rita H-4, 51 Ehvira, Caguas, P.R. 00625

GET ANY LOAM faster! Fres information. IWE, 24
Canterbury, Rockville Cantre, NY 11570,

AMORTILEZATION SCHEDULES morgages and parsonal
loans. SASE to: KAS, P.O. Box 201, Clover, 5C 2310

RECIPES, COOKING, ETC.

THREE Recipes you won find in cookbooks. $3.00,
Thomas Aocco, 38 Loclowond Ave., Howsll, W2 0TT3

TASTE Swest Potatoe Pie, America’s Linknown Pie. Send
$9.85 to: Edmund Garey, 110 Villa 5., Mt Vernon, N.¥. 10580

AUTHENTIC CAJUN RECIPES. $5.00 postpaid. J & E Sales
Company, Dept. 102, P.O. Box 74152, Metairie, LA 0033

JALAPENO peppers, onginal, pateniad home recipe.
Dwlicious. strong yet mild. $3.00. RECIPES, 2138 Unbarsity
Drive, Suise 204, Coral Springa, FL 33071,

FEDERAL Loans For Small Businness Now Avail. (BOOKT27-
0752 for details.

BORROW $50.000! Get Visa-Mastercard with no credit
check! Faloon, Box 408-02, Long Beach, A B0&01.

HUGE SAVINGS Eliminate Dealer Markups. Frea Trial
Bartaries Wholesals. Tarms Arranged. Cail Toll Frea 1-800-

3231212 Or Wite: Lioyds-PMC, Rockford, IL 61110

MONEY Available. Free Details, DC, Box T63X2, San Jose,
CA B5150.

HERBS - Yohimbine, Fau D'Arco and Others. Catalog
£1.00 (refundebde). Jude Herbs, Box 3658, Huntingban
Station, Mew York 11746

FREE HEARING AID CATALOG- Save 14 by maill Write:
" Mioneykavers”, B530PM-2 Langdon, Sapulveda, Caldomia
ko

[3) TASTY RECIPES dessgned to bring you compliments!|
Sand $4.00 to: Gregeo Enterprisss, 103 West Moore 5t
Valdosta, GA. 31602

SOURDOUGH BREADS, ROLLS, FESTIVE LOAVES illus-
trated. $5.00 10: SOTAB, 7 Lesley, New Castle, DE 19720

BRAMNDY ALEXANDER ICEBOX PE: recipe §3 SASE
G ol's Delight, P.O. Box 70005, Mariatta, GA 30007

HAME BRAMDS, direct o you at just above wholesals
cost. Full factory warranty, Write: Earlab, P.O. Box 1308,
Hagerstown, MD 21741,

FREE! REMAILERS LIST. AGENTS MEEDED. PS, Box
28656, San Antonio, TK TRZ28

SECURITY, Configentially, Detsils: Consumer
Warehouse, 333 Pacific #508, Stockton, CA 95207

VACUUM CLEANERS "Discount Prices” New Ramnbow
$590.95, Kirty, Filter Queen, Tri-Star, Panasonic, Details:
ABC Vacuum Warehouse, ET20 Burnet-FM, Austin, Texas
THTST, (512)458 T643

STARLINGS & SPARROWS | (rapped over 3,000 birds in
“MHMWHMWTFWWFM
information, Troyer, G885 Lautenschiager R, Depl, PM4,
Appie Creek, OH 44606

“"EXPERIMENTERS" LABORATORY CHEMICALS -

GLASEWARE, Cawlogus $§150. Established 1951
HAGENOW  LABORATORIES, 1302  Washingion,
MANITOWOC, WISCONSIN 54220

FOX Scieniific Catalogue $2.00. 4571 5. Westmarsland,
Dallas, TX 75237

FORMLULAS, PLANS, ETC.

“PROFITABLE Chemical Formulas”|
Rasaarch-PMZ. Box 291332, Davie, F. 33329

FREE AR TRAVEL [Miliary} Dutalls in: Warldwide Space-
A Travel Handbook. 58.00 money ordar. 2-10-4 Publications,
P.O. Box 16604, F1. Worth, T TE162-0504

(Free Lists)

WANTED MISCELLANEOLS
GOLD, Siver, Platinum, Mercury, Tantalum. Sampies
Evaluvated Free. One Assaying Service. Call Wholesale Terms-
nal Toll Free: 1-800-832-1010

BUYING Tungsen Carbide, Precious Metals B00-321-6514
Ohin 218-531-A513 Codlect.

LINBOLEE ITEMS WANTED
HAVE A UMIQUE PRODUCT? Advertisa in our October

1960, Attractive “UNIGUE ITEMSE™ Catalogue. Call 1-813-
895-4225 for brochurng or P.O. Box 84, Largo, Flonida 34849,

INFORMATION On amything. Ferguson Fesaarch
Specialists, 50-15 Woodalde, wmul.un"f'mna??

HEALTH, VITAMINS

STAY HEALTHY, prevant iliness. Sell testing kits, whats
avvilable, whare bo find home diagnosiic health monitaring
supplies. §7, includes P&H Delphi Rescurces, Box J8Z1IP,
Richmond, VA 23200,

FORGET SURGERY - sasy ways to get rid of stomach
ulcrs, chronic headaches, rgulate digestion, prevent and
treal heart diseases. Defails $10. Prugar, 20 Ferncrest,
Dadlard, Quebee Canada HOH 128

GREAT Low Cholasterol Ostmeal Recipes $3.00 and
SASE to: L Strobl, BX)3 Phaasant Glen, Spring. TX 77378

CHOLESTEROL and SUGAR FREE GOODIES everyons
will love. $5.00. Sharyn's Kiichen, 27431 Tossamar, Mission
Viejo, GA 52682

SAUSAGE Manual send $4.50. Heim, 3719 Lake Ave,
Caldwell, i 83605

UKARAMIAN 20 Tradibonal PRecipes $4.00 Euwron
Enterprisas, PO, Box 265, 805 Corydon Avenus, Winnipeg,
Canada F3M 357

BEERMAKERS OMLY! FREE
Willlam's, Box 2195-00, San Laandno, CA B4577

BEER, WIME maka your cwn. Free calslog, quality sup-
plies, exceflent fnst servics. Bear & Wing Hobly, 180 New
Boston Street, Wobumn, Mass. 01801, 1-800-523-5423

WINEMAKERS - BEERMAKERS - Freo llustrated Catalog
- Farst Sorvice - Large Selection - VisaMastercard - (B18) 254-
(242 - Krpus, Box TB30-L. indepandance, Missouni B4053.

FREE CATALOG! GREAT PRICES! FAST SERVICE!
SEBASTIAN BREWERS SUPPLY. 1-800-TE(-5UDS,

WINEMAKERS—Baermakers Free Catalag Low Prices.
Free Recipas. Cellar-M, Box 33525, Seatils, WA B8133.

FREE BEERMAKING BOOK - Catalog. Finest Equipment,
Ingredients, Fast Sarvicel $19-826-4277. SP1. Box T64-P,
Ghapal Hilt, NG 27814

REFERENCE Guide Book for making your own. Baer,
Wine, Licpreur, Condials 510.00. DA. Enteerprises, 13003 N 18
5t. Phoenix, Arizona BSOZ2

MASTERCARDVisa 11.88-15%. 42 Banka. How to apply.
$2.25. BTB4nfoServe, AT1-78. Bumat, TX T8611.

WHEAT and Grain Grinder's, Make your own Flour,
Digtributors Wanted, Mosher Products, P.0. Box %367,
Charyenne, Wyo. 82000

DEBTE? BILLS? BAD CREDIT? Mo problem! We'll help
now. Applications acoapiod bo $50.000, Mot a loan company.
Fron application call [205) 8751400 or write: TCAC, dapt
PM, 400 Century Park South #117, Birmingham, Alabama
I524.

LOAMS. .CREDIT and CARDS! Get Resulis, Quickly and
Enaily. Any amount, gny reason. All eligibie. Guarantsed—
Wi Deliver! ress, 4521 Campus #286HM, krvine,
CA B2T15. 24 hrg: (T14) 474-2102

REPAIR your CREDIT RATING!. Plus fill your bank sc-
count with cash! ... FREE DETALS, write Credst, 2040
Duck Lake, Whitehall, M| 48481-9T18

REPAI YOUR CREDIT RATIMG! Plus fill your bank
account with Cash! For Free dedails wribe: Raven Publishing,
P.C. Box 16498, Dept. 100, San Diego, CA 92118

GOLD CREDIT CARD GUARANTEED APPROVAL. MO
BANK DEPOSIT NECESSARY. CATALOG SHOPPING. USA
GOLD CARD 1-800-888-7774

ORGANITE your bill paying qubckly, sasily and scourately.
natructiong and charts $3.000 Willlam Armsirong, 4487
Boyce, Mamphis, TH 38117

MONEY AVAILABLE] 15t And 2nd Mortgages, Business
And Personal Loans. Credit Cards, Grants, Regardiass Of
Past Credit History, Check Uis Out With The Batter Businoss
Bureau, Lancaster, PA. We Want Your Business! T17-531-
1028, Ext. 108,

COMPUTER erase bad credi! free instantly. Details: Gold
(Phd), 13950 Ventura, Sherman Oaks. CA §1423

PEOAIASIS Suflerars Discouraged ? Write for Free impor-
tant iMormation that |8 helping thousands. Pixacol. PO, Box
T16TET-PM. Carrolfon, TX 75041

PARENTS GUIDE TO CHILDHOOD IMMUNZZATION $4.50.
JVB Publishing, B4 Vine, Joliet, IL 60435

START BREWERY BREWPUB, Comgrehensie reference
guice. Equipment manufacturers, bulk supphers. formulas,
prices. Send $3.00 to: Scioto Brewcraft, POB 44137,
Columbus, OH 43204

FREE beer'wine
Somersvilie, CT 06072

calalog! Crossfire, Bom 5300,

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED

OiL DRILLERS HAND LOTION 4 0z. $3.50, TDC, Box 3716, | CATALOG OF SUPPLIES. SEMPLEX, BOK 114T6R,
Farmington, NM 87489 MENNEAPOLIS, MINNESOTA 85411
DRINKING WATER PURIFIEERS BURGLAR ALARMS & HOME
PROTECTION

BAVE! Valuabibe information about Home Watar Purifiers.
$5.00 "Puritgr Booklpl”, 10 Congordia Place, Lethbridge,
Albarta T1K 36T,

GREEMHOUSES - Redwoosd Fiberglass Kits.
marcind sizes Free Brochure Gothie Anch anhotu
Box 1564-PM, Mobila, AL 36633, (1/BDFEIR-4974)

GARDENING & LAWN CARE

THRED OF LEAVES? Rid your lawn of leaves in half the
tima! Commercially proven. Works with arny mower. Gom-
pleta instructions. GUARANTEED. $10.55 to: Beneficial
Products Group, 3012 Windy Hill Lane, Tallahasses, FL
2308, (043857481

SEEDS, free sample and price list of evergrean seeds.
Warkesha Sead Company, P.O. Box 1820, Waukesha, Wi

$1298 can buy you the worlds finest security lock for
hormes and apts. Send $12.95 plus §2 00 for S5, Money back
Guarantee il not statistied. Edmen Enterprses, 503 Park
Ave., Ban Jose, CA 95110

STOP THE RAPIST! Robber! Mugger! Carry your PER-
SOMAL BURGULAR ALARM while walking, etc. $11.85
postpald GUARANTEED! J & E Sales Company. Dept. 102
P.O. Bow 74152 Matmirie, LA TO0S3

COMPLETE BURGLARY, FIRE MEDICAL PROJECTION.
Easy and aMordable. Infarrmation package Tell Free. Hachen
Security 1-S00-S69-0483.

SECURITY Alasm/Flashlight with Wrist Strap. Lights your

Way, Whie Loud Siren Repala Attackers, $8.50. EW.E. P.O.
Bow 1335, Cleveland, Ohio 44120-7435

ALARM EQUIPMENT - Wholesele Prices! Cail For informa-
taon. [B19) GES-2552.
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698 MAKE WAVES . . .

It's easy with the Seaflash Personal Watercraft. The jet
powered Seaflash is sasy to mount from a dock or from
the water, and goes in reverse for gasy docking and
maneuvering. Color product sheet has all the specifi-
cations. Free

699 TREAT YOUR DECK

Two brochures from Wolman® Deck Care Products—
"Treat your deck to a longer life’” and *Treat your deck
to the rich warmth of natural wood " —show how to re-
store and protect pressure-treated and natural wood
from the harmful effect of water, Free

700 1990 COLLECTOR'S ARMOURY GATALDG

Take a trip through the pages of history with Collector's
Armoury's 24-page color catalog featuring full-size
“non-firing” authentic replica models of famous fire-
arms from the Rewolutionary War, Civil War, Old West,
World War Il to present day. Pius Samurai, medievai
and military swords and knives, suits of armour, can-
nons, and military badges. Free

T01 JAPANESE HAND TOOLS

The JAPAN WOODWORKER's 1990, B0-page catalog
is Ipaded with & huge selection of Japanese saws, wa-
terstonas, chisels, planes, carving knives, cutlery and
garden tools. Catalog and supplements for two years.
$1.00

T02 FINISHING TOUCHES

Tips on Wood Finishing 30-page brochure includes de-
tails on beautifying and protecting new wood, plus res-
toration technigues for old wood. Many waod projects
are outlined step-by-step, with over 50 photographs
plus color charts from Minwax Ca. Free

703 THE PROTECTION YOU NEED

Protect your home with AT&T's Security Systern 2000,
custom designed for the right level of wireless protec-
tion for your family and property. The self-monitored
system offers a variety of protection services, and is
professionally installed. Free brochure

704 ROW WITH REAL WATER, INDODRS!

The WaterRower offers you the sight, sound and feel of
on-the-water rowing, indoors! An exercise rowing ma-
chine that is crafted of solid cherry hardwood and is
quiet—except for the rush of water following sach
stroke. Full color brochure. Free

705 ONE-HOUR CHARGE TIME

Charge your Generator Rechargeable batieries in one
hour with the Eveready Generator One-Hour Recharge-
able Battery System. Color brochure illustrates how
the Generator One-Hour System can work for you.
Also, receive a $5.00 rebate on Generator Charger.
Free

706 SIDEWALK CLASSIC CAR

Looks and drives like a real car, but travels at a safe
Smph. Powered by an automobile battery (with built-in
charger) and generator, this bright red replica of an
open roadster rolls along delighting your child or
grandchild. A great do-it-yoursed project from Popular
Mechanics. Plan $6.95

TG7T HOBBYIST CATALOG

Edmund Scientific’'s 80-page catalog contains over

1,200 products, including telescopes. magnets,

weather instruments, high-tech toys, solar equip-

Flant. fiber optics and ideas for science-fair projects.
TEE

T08 WATER PURIFICATION EQUIPMENT
Environmental Resource Systems, Ing. , introduces its
high-technalogy water purification systems for great
tasting, pure water for your home. Many modets and
pri?u ranges to choose from. Brochures axplain all.
1R

709 CHAMPIONSHIP PERSONAL WATERCRAFT
Wildcat introduces the new 1990 Model Mational
Champion, APBA Runabout Class. A personal marine
vehicle that's faster, safer, comfortable, foam inject-
#d. Hand laid fiberglass—color brochure shows all
and gives specs. Free

T10 LIFETIME FINISH

Liquid Glass Enterprises, Inc. proudly announces 3
new products—Liquid Glass Pre-Cleaner, Connois-
seur's Choice Cleaner with Mink 0il, and Wash Con-
centrate—*ta complete its line of high tech appearance
chemicals for automotive, marine, aircraft, and house-
hold uses. 8-page color brochure, sample pack kit,
and ordering information. $1.00

T11 WOODWORKING TOOLS

Garrett Wade's 1930 Woodworking Tool Catalog has
over 200 pages of specialty woodworking tools: work-
benches, carving & tuming tools, planes, chisels, fin-
ishing supplies, books and more. An invaluable
reference and source book for woodworking tools and
how to use them. $4.00

712 POPULAR MECHANICS LATEST “PLANS AND
IDEAS™ CATALDG

Hundreds of ideas for the do-it-yourselfer. Plans for
storage and mini-buildings, furniture, toys, hover-
craft, outdoor furniture, just about everything. $2.00
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This Coupon Expires April 30, 1890 |

erllu Mechanies 2/90
| Box 1718, Sandusky, Ohio 44870

| Plegse see thal | neceied The Rems checked beiow

Total money for priced items $
1 7 698 [J] 70151.00 [ 704 (] 707 [] 710$1.00
| OJ 699 0] 702 0] 705 ] 70851.00 [ 71154.00 Service Charge § 1.00
:Dﬂl O 703 [ 70656.95 [ 709 [J Mzs52.00 Tol sncloted &
| Total items requested
| Name (Presse Pring
|
| Aadress
: Tawn State Tip Gode
I [Please sand cash, check or money onder made out bo POPULAR MECHANICS . Mo stamgs, plesse)

| Mote: Popular Mechanics processes your requests for the above information and forwards these inquiries to the organization making the offer. Each company mails the |

Lmnllrlil directly. Your order will be on its way to you within 90 days.
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WHY TARE CHANCES
WHEN YOU (AN GO WITH
AC-DELLO?

Your car's a big investment. That's why it makes
sense to keep it running the way it was made to run.

With AC-Delco parts.

They're engineered to match the performance
requirements of your car. They don't just fit. They
match. Dead on.

So why take chances? With AC-Delco, you
don't have to.

For the AC-Delco retailer nearest you, call us at
1-B00-AC-DELCO.
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'!.'. GENERAL MOTORS CORPORATION

AC-DELLO. 'I'IIE IIII"I' JUST FIT. THEY IMATCH.




TOYOTA TRUCKS

“There’ no better way
to put it all behind you.”

In addition to an impressive standard payload of

1640 Ibs.* Toyota's 1990 pickup has a formidable
standard towing capacity of 3500 Ibs** Yet with the
available 3.0-liter V6 engine in front of you, you'll
hardly notice the load behind. For those who need to
haul even more, consider Toyota’s One Ton. It has a
standard pay!nad of 2655 lbs. and a towing capacity of
5000 Ibs** So when it comes to work, Toyota's pickups
are all business. And when it comes to play, don’t

look back—choose a Toyota.

“Toyota, I love what you do for me.”

. tmuimltn; nﬂupant:, equi il e "'IHHI: maniual transmission, not to exceed GCWE ui B500 |ba (8600 hs —One r:m] e
_ “Requires additional 3500 _lwmght carrying frame-mounted Class II (Class 111} tow hitch.
{.‘,.all lﬂ'uﬂ GG-TQYE_}TA feir more !r:fmma ,  [ocarion nf:,nurmmul dealer. Get More From Life..Buckle Up!

N
£ (6988 Taynta Maobnr Siles, US A_.Irur_- :




